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BBenenune

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

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

Metomuveckie yKa3aHHS COCTaBJICHBI Ha COBPEMEHHOM HAyYHOM YPOBHE U
paccuMTaHbl Ha CTyAEHTOB, MO HampabieHuto 15.03.02 TexHomorndyeckue MalIuHBI U
00opynoBaHuE.

[TocnenoBaTenbHOCTh TEM COOTBETCTBYET JIOTMYECKOM CTPYKTYpe €€ MPOXOKICHHS.
[IpennaraeMbie METOAMYECKHE YKa3aHHUS COJCpPXKAT MaTephall, KOTOPBIA pPEKOMEHIYETCS
UCIONB30BaTh CTYJEHTAM MPH MOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

JIJ11 MOATOTOBKM K MPAKTUYECKUM 3aHATHUSAM CTYICHT JOJKEH M3YYUTh MaTepHall Io
COOTBETCTBYIOIIEH TeMe, HCIOIb3ysl OCHOBHYIO U JOIMOJHUTENBHYIO JTUTEPaTypy, a Takke
WCTIOJNB3Ys niepuoandeckue uznanus CMU.



TEMA 1. INIOBAJIM3AIUA PECYPCOSHEPI'OCBEPEXKXEHUA U
PECYPCHBIE AJIBTEPHATHUBBI.

IIpakTHyeckoe 3anaTue 1. CymHoCTh H 3HAYEHHUE pecypcocOepeskeHns1 B
COBPEMEHHBIX YCJIOBHUAX OcHOBHBIE TOHATHS.

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

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

¢dopmMupyeMbIX KOMIIETEH U

Kon, popmynupoBka
KOMIICTCHIIUN

Kon, dopmymmupoBka
MHAWUKATOpA

IInanupyemMblie pe3ysibTaThl
00yYCHMS TT0 JUCTIUILIAHE
(Momynro),
XapaKTePU3YIOIINE STaIlbI
(bopMupoBaHHs
KOMINETEHIUN, HHJIUKATOPOB

nK-3
obecrieunBaTh
KOHTPOJIb
TEXHOJIOTHYECKUX
MIPOIIECCOB
WU3rOTOBJIEHUS

Coocoben

MAaIIMHOCTPOUTEIbHBI
X W3JECNUU CpEIHEU

CJI0KHOCTHU
YIIPaBJIEHUS UMU
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Na-1
JAHHBIE
VIS
IIPOU3BOJICTBEHHOM
CUTyallUn W  BBIABJICHUSA
NIPUYUH Opaka TUTSt
U3TOTOBJIEHUS
MalIMHOCTPOUTEIIBHBIX
15631 () 0505 CpelHen
CJI0’KHOCTH

IIK-3  wucnons3yer
SKADA-cucrem
aHajau3a

Iloporoselii ypoBeHb
MOHUMAET METO/IbI
KOHTPOJIS KauecTBa
U3/1eNIuid 1 0OBbEKTOB B
chepe
npodeccuoHabHON
JESATETbHOCTH, OCHOBBI
aHanusa NPUYKH
HApPYIIEHUN
TEXHOJIOTUYECKHUX
MIPOLIECCOB u
pa3pabaTbIBaTh
MEpONPUATHS TIO WX
NpeayNpPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
MOHUMAET
MIPOBEJICHUS
MEPOTIPHUSATHS
poUIaKTHKE
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma U
podheCCHOHAIBHBIX
3a00/ICBaHHUI; OCHOBBI
COOTIOICHUS
JKOJIOTUYECKOU
0e30macHOCTH
MIPOBOIMMBIX PadoT;

OCHOBBI

110

NJ-2 TIK-3 ocyuiecTBisier
TEXHOJIOTHYECKHUE

IloporoBelii ypoBeHb
UCIIOJIb3YeT




IKCIIEPUMEHTHI 1o
3aJJaHHBIM ~ METOJHMKaM  C
00paboTKOM H  aHAIU30M
pE3yIIbTaTOB C
IPUMEHECHUEM CUCTEM
aBTOMAaTHU3UPOBAHHOTO
IPOEKTUPOBAHUS

MIPUMEHEHNE METO/IOB
KOHTPOJISI KaueCcTBa
U31eIuii U1 OOBEKTOB B
chepe
npodeccuoHabHON
TSI TEIbHOCTH,
MPOBOJIUTH aHAIH3
IIPUYXH HAPYIIECHUN
TEXHOJIOTUYECKUX
MPOIIECCOB U
pa3pabaThIBaTh
MEPOTIPUATHUS 110 UX
MIPEeAYIPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb

MIPOBOJIUT
MEPOTIPUSATHS 10
npoUIaKTHKE
MIPOU3BOICTBEHHOTO
TpaBMartu3Ma u
podheCCHOHAIBHBIX
3a00JICBaHUM,
KOHTPOJUPOBATH
coOroIeHne
JKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOIMMBIX PadoT;

Na-3 IIK-3 wucnons3yer
CAD u CAPP- cucremsl
TS MO/JICTUPOBAHUS
bU3UIECKUX SIBJICHU,
BO3HUKAIOIIUX npu
peanuzanuu
TEXHOJIOTUYECKUX
MPOILIECCOB  U3TOTOBJICHUS
MaIlMHOCTPOUTETBHBIX
17631 (S 15171 cpenHen
CJIO’KHOCTH

IToporoBslii ypoBeHb
MIPUMEHSIET

METOJbI KOHTPOJIS
Ka4yecTBa U3JACIUN U
00BEKTOB B cepe
npodecCHOHATILHON
NEeSATEeNbHOCTH,
MPOBOAUTH aHAJIU3
IIPUYUH HAPYLIECHUI
TEXHOJIOTUYECKHUX
IIPOLIECCOB U
pa3pabaThIBaTh
MEPOIPUSATHUS O UX
MPENYNPEKICHUIO;
IHoBbIIEHHBIN
YPOBEHb




OBJIaJICBACT
CIIOCOOHOCTH
MIPOBOIUTH
MEPOTIPUSATHS IO
npoduiIakTuKe
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma u
npodeccruoHaIbHbIX
3a00JICBaHUM,
KOHTPOJUPOBATH
coOr0IeHNE
JKOJIOTUYECKOU
0e30macHOCTH
MIPOBOIMMBIX PadoT;

TeopeTnyeckas 4acTb

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

MarepuanbHble pecypchl — COBOKYITHOCTH IPEIMETOB TPYyZa, KOTOpPBIE y4YacTBYIOT B
npolecce NPOU3BOICTBA (CBIPBE, MaTepUalIbl, TOIUIMBO, YHEPT U, MOy haOpUKaTHI H T.I1.).

PammonanbHOe  MCTIONB30BaHME MAaTEpHAIbHBIX PECYpPCOB — 3TO KadeCTBEHHAs
XapaKTEepUCTHKA UX MOTPEOJICHHS Ha Pa3yMHOM ypOBHE. «PallMoHaIbHO HCIOIB30BaTh) — 3TO
TaK PacxoA0BaTh MaTEpUATBHBIE PECYpPChI, YTOOBI MPOU3BEAEHHBIE 3aTPaThl 00ECIeUIH OBl
MaKCHMaJIbHBII pe3ybTar.

DOKOHOMHUSI MaTepUANbHBIX PECYpcOB — TIOBBIICHHE YPOBHA MX TIOJIE3HOTO
UCIIONIb30BaHMSI, BBIPAYKAIOIIEECS! B CHIDKEHHU YJIETBHOTO PAacXo/la MaTepHaoB Ha €AWHUILY
MOTPEOUTETHCKOTO CBOWCTBA BBIYCKa€MOW MPOIYKIIMHA NMPU TIOBBIICHHN WM COXPAaHEHUH
Ka4eCTBa U TEXHUYECKOTO YPOBHS MPOTYKIUH

PexuM SKOHOMHM — O3TO  COBOKYITHOCTh  OpPTraHW3AIMOHHBIX, TEXHHYECKHX,
KOHOMHYECKHX, BOCIIMTATEIBHBIX M JIPYTUX MEPOINPHATHIA, HAIPABICHHBIX Ha OEpe:KHOE U
panroHaIbHOE HMCIIOJIb30BAaHUE BCEX BHJIOB PECYPCOB B MHTEpecax 3()(EKTUBHOTO Pa3BUTHUS
KaK YKOHOMUKH B II€JIOM, TaK M OTAEIBHBIX IPOU3BOJICTB U MPEATPHSATHIA.

Bonpocs! u 3apanus:

ba3oBblii ypoBeHb

1 OObsicHUTE 3HAYCHHE OCHOBHBIX MOHITHIA JUCUUTUIHHBI: SKOHOMHYECKUN MOTCHIIHAT,
MaTepuaibHbIe PECYpPChl, paliOHAIbHOE HCIOJIb30BAaHUE MAaTEpPHANIbHBIX PECYPCOB,
ASKOHOMHUSI MaT€pPUAIBHBIX PECYPCOB, PEKUM SKOHOMHUHU B pa3pe3e MPOU3BOJICTBEHHOTO
MPEINPUITHS U TOCYIapCTBa B LIETIOM.

2 Kak CcOOTHOCATCS KaTEropuu: palMOHAIBLHOE HCIOJIb30BAHME W SKOHOMHS
MaTepuaIbHbIX PECypcoB?

3 Kak ypoBeHb palMOHAJIBLHOCTH TOTPEOJICHUS MaTepUalbHBIX PECYpPCOB BIIUSET HA
dbopMupoBaHre 000POTHBIX CPEACTB MPEANPUSLTHS, LIEH HAa TOBAPBI U YCIYTH U IPYTUE
MOKa3aTesId X03IUCTBEHHOU JIEATEIbHOCTH MPOMBIILIEHHOTO MPEANPUATUS?



I1oBbIIIEHHBIN YPOBEHB

1 KakoBbl cocTaB ¥ coaep)KaHHE HOPMATUBHOW 0a3pl, HCIOIB3YEeMOW IpH
pecypcocOepeKeHNH B JIOTUCTUYECKOH 1eATEIbHOCTHU?

2 Tlpoananusupyiite pecypcocOeperaronyr IesTeIbHOCTh KOHKPETHOTO TPEANPUSTHS
IIPOMBILITIEHHOCTH.

Cnucok JuTepaTypbl, peKOMEeHAyeMbIil K HCIIOJIb30BAHMIO 110 JAHHOM TeMe
OcHoBHas iMTEpaTypa:
Kynpun, b. Y. DnexkrpocHabxkeHne npoMblIIeHHbIX npeanpustuii: yueO. / b. U. Kyapus. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

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

Jlomo/IHMTeIbHAS JIUTepaTypa:

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

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

Humepnem-pecypcut:
1 http://window.edu.ru/ — eawHOE OKHO JOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OM0IMOTEKa OHJIAWH.

3 http://catalog.ncstu.ru/ — 3MEKTPOHHBIN KaTaIor aCCOLMUAIUH JIEKTPOHHBIX OHMOINOTEK
y4eOHBIX 3aBenieHni u opranuzarnuii CKOO

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

TEMA 1. INIOBAJIM3ALIUA PECYPCOSHEPI'OCBEPEXXEHUSA 1
PECYPCHBIE AJIbTEPHATHUBBI.

ITPAKTUYECKOE 3AHATHUE 2. TEOPETHYECKHUE OCHOBBI
PECYPCOCBEPEXXEHUS OCHOBHBIE IOHATUA
enp 3aHATHA: U3YIUTH TEOPETUUECKHE TTOJIOKEHUS 110 TEME 3aHATHUS.

3HaHUS U YMeHMs, IpHoOpeTaeMble CTYJJ€HTOM B pPe3yJbTaTe 0CBOCHUSI TeMbI U
¢opmMupyeMbIX KOMIIETEH U

Kon, popmynuposka Kona, popmynuposka IInanupyemsbie pe3ynbTaThl
KOMIIETEHIIUU WHMKaTOpa 00y4eHHs M0 IMCIUTLITHHE
(MomyITH0),
XapaKkTepU3yrolue HTarbl
¢dbopMupoBaHUs

KOMHeTeHI_[I/Iﬁ, HMHIUKATOPOB

IIK-3 Cnoco6en | UJI-1 TIK-3 wucnonssyet | [loporoBslii ypoBeHb
o0ecrieynBaTh nanable  SKADA-cucreM | HOHUMAaET METOBI



https://openedu.ru/

KOHTPOJIb
TEXHOJIOTHUECKUX
MIPOIIECCOB
W3TOTOBJICHHUS

MAaIIMHOCTPOUTEIBHBI
X W3JICNUU CpEIHEU

CJI0KHOCTHU
YIIPaBJIEHUS UMU
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JUTS aHanu3a
IIPOU3BOJICTBEHHOMN
CUTyallun W  BBIABJICHUSA
NPUYNH Opaka TUTSt
U3TOTOBJIEHUS
MalIMHOCTPOUTEIIBHBIX

15631 () 05051 CpelHen
CJI0’KHOCTH

KOHTPOJIS KauecTBa
M3AeIuid 1 0OBEKTOB B
chepe
npodeccuoHaIbHON
JESATETbHOCTH, OCHOBBI
aHajau3a IPUIUH
HApPYIIEHUN
TEXHOJIOTUYECKHUX
MIPOLIECCOB u
pa3pabaTbIBaTh
MEpONIPHUATHS 110 HUX
NpeayNpPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
MOHUMAET
MIPOBEJICHUS
MEPOTIPHUSATHS
npoUIaKTHKE
IIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma U
podheCCHOHAIBHBIX
3a00/ICBaHHUI; OCHOBBI
COOTIOICHUS
AKOJIOTUYECKOMN
0e30macHOCTH
MIPOBOIMMBIX PadoT;

OCHOBBI

110

NJ-2 TIK-3 ocyuiecTBisier

TEXHOJOTUYCCKHE
9KCIICPUMEHTHI 1o
3aJJaHHBIM ~ METOJUKAM C
00paboTKOW H  aHAIM30M
pe3yIbTaTOB C
IPUMCHCHUEM CUCTEM
aBTOMATU3UPOBAHHOT'O
IPOSKTUPOBAHUS

IHoporoBelii ypoBeHb
HCIIOJIB3YeT
MPUMEHECHUE METOJIOB
KOHTPOJIS KauecTBa
W3/IeNIUA U OOBEKTOB B
chepe
npodecCHOHATILHON
NEeSATEeNbHOCTH,
MPOBOAUTH aHAJIU3
IIPUYUH HAPYLIECHUI
TEXHOJIOTUYECKHUX
MPOIIECCOB U
pa3pabaThIBaTh
MEPOIPUSATHUS O UX
MPEyIPEKICHUIO;
IToBbIIEHHBIN
YPOBEHb




MIPOBOTIUT
MEPOTIPUATHS 110
npoQUIIaKTHKE
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma u
npodeCCUOHATBHBIX
3a00JIEBaHHUI,
KOHTPOJIMPOBATh
COOIIOICHUE
AKOJIOTMYECKOH
0e30IMacHOCTH
MIPOBOIMMBIX padoT;

Na-3 IIK-3 wucnonssyer
CAD u CAPP- cucremsl
JUTS MO/JIETUPOBAHUS
bu3UYeCKUxX SIBJICHUH,
BO3HUKAOLIUX npu
peanuzanuu
TEXHOJIOTUYECKUX
IIPOLIECCOB  M3TOTOBJICHUSA
MaIlMHOCTPOUTETBHBIX
15631 (0117071 cpenHeu
CJI0KHOCTH

Iloporosblii ypoBeHb
MPUMEHSIET

METOJIbI KOHTPOJIS
KayecTBa U3JICIUU U
00BEKTOB B chepe
npodeccuoHaIbHON
NEATEIILHOCTH,
MIPOBOJIUTH aHAJIN3
IIPUYXH HAPYIIEHUN
TEXHOJIOTHYECKUX
MPOIIECCOB U
pa3pabaTbIBaTh
MEpOMPUSATHUS IO UX
NpEeaYNPEKICHUIO;
IloBbIIEHHBIN
YPOBEHb
OBJIaJICBACT
CIIOCOOHOCTH
MPOBOJIUTH
MEPOTPUATHS TIO
npodutakTuKe
MIPOU3BOJICTBEHHOIO
TpaBMaTu3Ma u
po¢eCCUOHATIBHBIX
3a00JICBaHHUI,
KOHTPOJIMPOBATh
COOII0IEHUE
AKOJIOTUYECKOU
0e30MmacHOCTH
MIPOBOIMMBIX PadoT;




TeopeTnyeckasi 4acThb

HopmupoBaHue MaTepHaibHBIX PECYpPCOB — MPOIIECC YCTAHOBIICHUS MEPhI 3aTpaT
MaTepHalbHBIX PECYPCOB Ha MPOU3BOJICTBO EIUHUIIBI MTPOIYKIIHU HIIH JJISI BBIIOJIHCHUSI
ornpenenéHHoro o0bEMa padoT.

Hopma pacxojia MaTepHaibHBIX PECypCcOB — 3TO MAKCHMAIIBHO JJOIYCTUMOE
KOJIMYCCTBO CBIPbs, MAaTCPUAJIOB, TOIJIMBA, SHCPTHUHU HA TPOU3BOJACTBO CAVMHUIIBI ITPOAYKIIUA
WITH JIJTs BBITIOJTHEHUS! OTIPeIeTIEHHOT0 00bEMa padoT 3aJaHHOTO KauecTBa MpU
CYHICCTBYIOUX OPraHU3allMOHHO-TEXHUYCCKUX YCIOBUAX MMPOU3BOACTBA.

HopmaTtuBbI — 03JIeMEHTHBIE COCTABIISIIOIINE HOPM, XapaKTePU3YIOLIHE YACIbHbIH
pacxoa CbIpbs UJINM MAaTCPHUAJIOB HA CIMHUITY IJIOIIAau, 00BEMa UIn JJIMHBI, IIPX BBINTIOJIHCHUN
KOHKPETHOTO TEXHOJIOTHYECKOTO TPOIIecca B 3aJaHHBIX YCIOBHUIX MPOU3BOJICTBA, A TAKKE
PasMEPhbI TCXHOJIOTHYCCKHUX OTXOA0B U IMOTCPH IO BUAAM HpOMBIIIIJICHHOﬁ MpoaAyKIHHu,
U3MEPUMBIC B HATYPAIbHBIX WM OTHOCHTEIIBHBIX SAWHHIAX (HAIIPUMEp, B IIPOLICHTAX ).

Bonpocs! u 3axanus:

ba30BbIi1 ypoBeHB
1. Kakue ocHOBHbBIE HaIlpaBJIEHHs BKIIIOYAET MPOLIECC HOPMUPOBAHUS pacxoia
MaTepHaIbHBIX PECYPCOB HA MPEANPHUATHN?

2. TlpuBenuTe TPaKTOBKY HOPMBI pacxoja U MOSCHUTE €€ COepIKaHUE C TOUKH 3PEHHS

00OCHOBAaHHOCTH U IIPOTPECCUBHOCTH.

3. Tlepeuncnure U MOSICHUTE COAEPIKaHUE COCTaBa HOPMOOOPA3YIOIIHUX 3JIEMEHTOB

HOPMBI pacxo/a.

4. B uéM cylecTBeHHOE pa3inuyne NOHATHH «HOpMa pacxoaa» U «HOPMaTHB pacxojan?
[Tepeuncnnre 1 MPOKOMMEHTUPYITE 00IIE HOPMBI K HOPMATHBEI, TPUMEHSIEMbIE Ha
HPOMBIIIJICHHBIX TPEATPHUITUAX.

6. IlpuBemure KIaccupuKaIUIo U3ACTHIA U pabOT KaKk 00bEKTOB HOPMUPOBAHHS Pacxo/a

MaTepHAIbHBIX PECYPCOB.

7. KakoBbI MPUYMHBI POBEICHHS KIIACCU()UKAIIUN HOPM PACcX01a MaTepHaIbHBIX
pecypcoB U TpeOOBaHUs, IPEAbsIBIIIEMbIE K HEW?

8. TloscHuTte conmepkanue KiIacCu(UKAIMH HOPM TI0 TIOJTHOTE JAHHBIX W BUIY
MaTepHalIbHBIX PECYpPCOB?

9]

[ToBbIlIEHHBIN YPOBEHB
1. Ha xakue BUABI KJIaCCHDUITUPYIOT HOPMBI 10 CTeTeH! AuHepeHITnauy Ipo Ty K
U YKpYIHEHHOCTH HOMEHKJIATYpbl pecypcoB?
2. Tlosicaute copeprkaHue KiacCH(PUKAMU HOPM IO CTETIEHHU MX JIETATU3AINH U
MaciTaly NpUMEHEHHs! B IUTAHUPOBAHHH.
3. Ha kaxue Buabl K1accu(pUUUPYIOT HOPMBI IO IEPUOAY UX AEHCTBUS U CTEIICHU
arperanuu?

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

Kynpun, b. 1. DnextpocHabxeHnne MpoMbINIUICHHBIX peanpusatuii: yueo. / b. U. Kynpun. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccs! u anmapaTsl 3aIU Tl OKPYKAIOIICH cpefibl : yueb.mocodue / A.



I'. Beromikun. - M. : Beicur.mk., 2008. - 639 c.

Jlomo/JIHMTeIbHAS JIUTepaTypa:

Cadponos, B. C. Texnonoruueckue mpoOaeMbl OXpaHbl OKPYKaIOIIEH Cpe/Ibl B
XUMHUYECKOH mpombinuieHHocTH [Tekct] : yue6. mocobue / B.C. Cadponos, I".41.
boromonosa, H.B. ®unaena. - Kyiiosiies : Apuai. un-1, 1981. - 116 c.

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

Humepnem-pecypcul:

1 http://window.edu.ru/ — eauHOE OKHO JAOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcurTeTckas OMOIMOTEKa OHIIAWH.

3 http://catalog.ncstu.ru/ — 3MEKTPOHHBIN KaTaIor aCCOLMUAIUH JIEKTPOHHBIX OHMOINOTEK
y4eOHBIX 3aBenieHnid u opranuzamnuii CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTHYECKHUE CIIOCOBbI U CPEACTBA
PECYPCODHEPI'OCBEPEKEHMUS.

IIpakTnyeckoe 3aHsTHE 3. JKOHOMHYECKHE HOPMATUBBI M METO/bI

pecypcocOepeskeHust

He.]'[b S3AHATHSA: USYUYUTH TCOPECTUICCKHUE ITOJIOKECHHUSA 110 TEME 3aHATUA.

3HaHua u ymenus, npnoﬁpeTaeMble CTYACHTOM B pe€3yJbTaTe 0CBOCHUA TEMbI U

¢dopmMupyeMbIX KOMIIETEH U

Kon, popmynuposka

Kona, popmynuposka

[Inanupyembie pe3ynbTaThl
00y4YeHus 10 AUCIUTLINHE

KOMIIETEHIIUU WHMKaTOpa
(Mozy0),
XapaKkTepU3yIoIIUe dTaIlbl
(dbopmupoBaHUs
KOMHeTeHHHﬁ, HHIUKATOPOB
IIK-3 Cnocoben | UJI-1 TIK-3 wucnonssyet | [loporoBsblii ypoBeHb
oOecrieuynBaTh nanable SKADA-cucteMm | HOHUMAaET METOBI
KOHTPOJIb JUISt aHanau3a | KOHTPOJIs KauecTBa
TEXHOJIOTUYECKUX IIPOU3BOACTBEHHOU u3JIeTuil 1 0OBEKTOB B
IIPOLIECCOB CUTyallil ¥  BBIBIEHUS | chepe
M3TOTOBJIEHUS NpUYNH Opaka st | MpodheCCUOHATBHON
MAIlIMHOCTPOUTENBHBI | U3TOTOBJICHUS NEATEIIbHOCTH, OCHOBBI
X W3HENUUA CPEeAHEW | MAIMHOCTPOUTEIBHBIX aHanmusa MIPUYUH
CJI10’KHOCTH U | U3EINN CpeIHEN | HapyLICHUI
YIIPaBJIEHUS UMHU CJI0KHOCTH TEXHOJIOTUYECKUX
IIPOLIECCOB u

pa3pabaThIBaTh



https://openedu.ru/

MEpOTIPUATHS TI0 WX
NpeaYNpPEKICHUIO;
IToBBIIIEHHDBIH
YPOBEHb
ITIOHUMAET
MIPOBEICHUS
MEpOIPUSATHUS
npoduitakTuKe
MIPOU3BOJICTBEHHOI'O
TpaBMaTU3Ma n
po¢heCCHOHATBHBIX
3a00JIeBaHNI; OCHOBBI
COOIIOACHMS
AKOJIOTHYECKOM
0e30macHOCTH
MIPOBOIMMBIX PadoT;

OCHOBBI

110

NJI-2 TIK-3 ocyiiecTBaseT

TEXHOJIOTHUYCCKUE
9KCIIEPUMECHTBI 1o
3aJIaHHBIM ~ METOIUKaM C
00paboTKO H  aHAIM30M
pe3yJIbTaTOB C
IPUMEHECHUEM CUCTEM
aBTOMAaTHU3HPOBAHHOTO
POEKTUPOBAHUS

IToporoBbiii ypoBeHb
HCIIOJIB3YeT
MIPUMEHEHUE METOJ0B
KOHTPOJISI KauecTBa
W3JICNINA 1 OOBEKTOB B
chepe
npodeccruoHanbHON
NEeSATEeNbHOCTH,
MPOBOJAUTH aHAJIU3
MIPUYUH HAPYLICHUI
TEXHOJIOTHYECKHUX
MIPOIIECCOB U
pa3pabaThIBaTh
MEpOIPHUSATHS TI0 UX
MpEeAYNPEKICHUIO;
IToBbIIEHHBIN
YPOBEHb

MIPOBOJIUT
MEPOTIPUSATHUS 110
npo(HUIaKTHKE
MIPOU3BOJICTBEHHOT'O
TpaBMaTu3Ma u
po¢eCCUOHATIBHBIX
3a00JICBaHHUM,
KOHTPOJIMPOBATh
COOII0IeHNE
JKOJIOTUYECKOH




0e30macHOCTH
MIPOBOIMMBIX PadoT;
NJA-3 IIK-3 wucnonssyer | [Ioporobiii ypoBeHb
CAD u CAPP- cucremsl | npuMeHsET

TUTSI MOJICJIMPOBAHUS | METO/IbI KOHTPOJIS
buznueckux SBJICHUM, | KaUeCTBa U3JCIUNA U
BO3HHUKAIOITUX pu | 00BEKTOB B cepe
peanuzanuu npodeccuoHanbHON
TEXHOJIOTUYECKUX NEeSATENbHOCTH,
MPOLIECCOB ~ M3TOTOBJIEHUS | IPOBOAUTH aHAJIU3
MaIllMHOCTPOUTETBHBIX MPUYHUH HAPYIICHUN
1631 (01171071 CpPEOHEN | TEXHOJIOTHUYECKHUX
CJI0KHOCTH MPOIIECCOB U
pa3pabaTbIBaTh
MEPOTIPUATHS 110 UX
PEeAYNPEKICHUIO;
IoBbIICEHHBIN
YPOBeHb
OBJIQ/ICBAET
CIIOCOOHOCTb
MPOBOAUTH
MEPOTIPUATHUS 110
npouIaKTUKe
MIPOU3BOJICTBEHHOT'O
TpaBMaTu3Ma u
npodeCCUOHATIBHBIX
3a00JICBaHHUM,
KOHTPOJIMPOBATh
COOII0IEHUE
AKOJIOTUYECKOM
0e30macHOCTH
MIPOBOJIMMBIX PadoT;

Teopernyeckasi 4acThb
Kpurepusmu ypoBHsS IpOrpeCCUBHOCTA HOPM, YCTAHOBJIEHHBIX HA IPOU3BOACTBO

KOHKPETHOM MpOJIyKLUUH, YPOBHSI NPUMEHSEMON TEXHOJIOTMH U TEXHOJOIMYHOCTH
OTIENbHBIX JAETANEH W3JEIUs BBICTYNIAET CUCTEMa IIOKA3aTeIel palMOHAIbHOCTH
VCII0JIB30BAHMSI MATEPUANIBHBIX PECYPCOB.

Bce nmokasarenu MOKHO MOJpa3AeuTh HAa TPU OCHOBHBIE TPYTIIbI:

1) mokaszaTenu panMOHAIBHOIO HCIONb30BAHUS CHIPbSI W MAaTE€PUAIOB B

IMPONU3BOJACTBC I'OTOBOI'O MPOAYKTA,



2) mokaszaTeNnd panMOHAIBFHOCTH WCIONB30BAHUSA TOIUIMBA, TEIUIOBOM W
DIEKTPUYECKON DHEPTUH;

3) KOMIUIEKCHBIE TMOKa3aTeld PAIMOHAIBHOTO HMCHOJIb30BAHHUS MaTE€pPHAIBHBIX
pecypcoB.

Bce mnokaszarenu oObIYHO JeNnATCS Ha IUIAHOBbIE (HOPMATHUBHBIE) M OTUETHBIE
(pakTuyeckue).

K mepBoii rpynme oTHOCATCS MOKa3aTelW BBIXOJA TOJHOTO M Pa3sHOBHIHOCTH
KOA((PHUIIMEHTOB HCIIOJIb30BAaHUS MAaTEPHAIIOB.

[TokazaTenn BbIXona TOAHOTO (KO3(PUIIMEHTH W3BIEUYEHUS NPOAYKIUU U3
UCXOJHOTO ChIpbS U MaTepUajoB) ONPEIENAIOTCS B 0OOCHOBAaHUM MPOTPECCUBHOCTH
HOPM U UCIIOJIb30BaHUM UCXOJHOTO CBIPbSL.

Kak mpaBuio, OHM pacCUMTHIBAIOTCA BO BCEX CIydasX, KOTJa ChIphE
noTpelisieTcss B BUAC Pa3IMYHBIX CMECed W IO CBOMM MPHPOIHBIM CBOHCTBaM
COJCPKHUT pAa3IMYHbIE TPUMECH M ECTECTBEHHBIC TIOPOKH, HENPUTOIHBIC [T
NOJydyeHUs] HEoOXOAMMOM TpOAyKUMH (Hampumep, IKelezHas pyaa, Kpome
3JIEMEHTHOTO JKene3a, cofepkut 10 60 % mpumecei, KOTOpPbIE ONPEEIISIOT KaUeCTBO
pyZabl U BbIXOJ U3 Heé xene3a). HeonHopoaHbIMU cBOMCTBaMM 00J1a1at0T IIMXTOBBIE
MaTepHUalbl, XUMHYECKOe, KOKEBEHHOE, MUIIEBOE CBHIPhE, HATypajabHas JpeBEeCHHA B
BUJI€ KPYIJIOTO JIeca U T.[.

BrIxoa romHOTO M MOKa3bIBa€T, HACKOJIBKO 3()(HEKTUBHO PACXOIYETCS CHIPHE IS
MOJTyYEHHS U3 HETO TOTOBOM MPOIYKIIUH. DTOT MMOKA3aTeIb 0OBIYHO PACCUUTHIBACTCS B

MIPOIICHTHOM OTHOIIIEHUH T10 clIeayromel Gpopmye:

B =< 100% (1)

e
ucx
rae  5B.— BbIXOJ rogHOTO (KO PHUIMEHT N3BICUCHHS IPOITYKIIMH U3 TOTHOTO CHIPhS
WJIM MaTE€pPUAJIOB);
O. — KOIMYECTBO TOTOBOTO MPOIYKTA;
O,cx— KOJINYECTBO MUCXOMHOTO CHIPhS, 3aTPAYCHHOTO Ha MPOU3BOJACTBO TOTOBOTO

MPOJIYKTA.

Koadpoumnmentsl uCnonbp3oBaHus MaTepHaioB MOTYT OBITh  IUIAHOBBIMHU
(HopmaTuBHBIMH) U (akTHueckuMHU (OTU€THBIMH). OOBIYHO OHHU OIPEACTSIOTCS B
nonsix enuHUIbl. OH XapaKTepu3yeT J0JII0 OTXO0JI0B IO OTHOIICHHIO K HOpME pacxoja
unu obmemy dakTHIeckoMy pacxoay. IlmaHoBbI KOA(DPUIIMEHT HCIOIb30BaHUS

MaTepHaia onpeaelseTcs mo Gopmyie



no__ Qq
K= 2)

P

ni

rae K, — IU1aHOBBIM (HOPMAaTUBHBIN) KO3()(PULIIMEHT HCIIOIB30BaHUS MAaTEpHAIa;
O, — 9UCTHII Bec (Macca) WM MOJIC3HBIN Pacxo/ MaTepraia Ha JAeTaib (M3Ieue);

H |, — HopMa pacxojia MaTepuaia Ha JeTanb (H3/eue).

daktudyeckuit  (OTYETHBIN)  KOIPPUIMEHT  WCMOIB30BAaHUS  MaTepHala

paccuuThIBaeTcs o popmyne

u 7Q—C1,’ (3)

¢

rne K,” — gaxtuaeckuii (0T4ETHBIN) K03 (PULIMEHT UCTIONB30BAaHUS MaTEpHAIa;

Oy — (hakTHUeCKUi pacxo1 MaTepraia Ha JeTaib (U3eiue).

B XO03s1CTBEHHOU NPAKTUKE NPUMEHSIETCS MHOI'O Pa3jIMYHBbIX Pa3sHOBUIHOCTEU
KOA(PUIIMEHTOB HCIONB30BaHUA. Tak, B 3arOTOBUTENBHBIX LEXaX PaCCUUTHIBACTCS
KOA(PUIMEHT pacKpos U OIpeNesieTCss OH KaK OTHOIIEHUE Beca 3aroTOBKU K HOpMeE

pacxoza. B obmiem Busie oH paccuuThiBaeTcs o popmyie

Qe
K _ =3 4
PACKp ’ ( )
HP
rac K pacxkp — KOJ UIUCHT PaCKpOA MaTCpuajia Ha 3arOTOBKH,
H

O.,.. — Bec (00BEM, IIOMAAE) 3aTOTOBKH.

Yame Bcero kod(h(UIMEHT packpos MpeACTaBiIseT CcOO0OW COOTHOIICHHE

10 eH U onpeaesnsercs mo Gpopmye

F
K packp o ’ 5
packp F'z o ( )

rae £, — IUIOIMAab MOJIC3HO UCIOJIB3YEMOT0 MaTepHara;

£ — TLIOMIAb PacKpanBaeMoro (MCXOIHOT0) MaTepUaa.

HpI/I pa3H0171 TOJNIMHE MaTCpHrajia UCIIOJIb3YIOTCA COOTHOIICHUA O6’béMOB, TOrga

koa(ppuireHT packpos onpeaensercs mo Gopmysne



F t
R‘ ’ — non "0 _ _nou , 6
P EIC‘X ! ( )

~

~

ucx ucx

rje f, — TOJIIMHA MaTepuana B 00padoTKe;
fuex — TOJIIITMHA pACKpauBaeMoro (MCXOJJHOI0) MaTepuala,
Vyon — OOBEM TTOJIE3HO HCITOJIB3YEMOT'0 MaTepHaa;

Viex —00BEM packpanBaeMoro (MCXOJAHOTO) MaTepuaa.

JUis HOPMHpOBAaHMA pacxofa W aHaIM3a pPalUOHAIBHOTO HCIOJIb30BAHUS
MeTa/yla Ha TMPOW3BOACTBO IMpoOKaTa, a Takke B MAIIUHOCTPOCHUH W
MeTa/I000paboTKe 4YacTo MpPUMEHsSETCs pacxolHblil kodddumuent. OH Hamnbosee
yA00€H 715l IPUMEHEHUS B MEJIKOCEPUITHOM U € IMHUYHOM MPOU3BOICTBE.

HopmartuBHbiil (MJ1IaHOBBIM) pacXoAHbI KO3(PGUUIUEHT NpPeACcCTaBiIsieT coOon
OTHOIIIEHNE HOPMBI pacxoja K YHUCTOMY Becy (Macce) JeTalld U PacCUUTHIBACTCS IO

bopmyne

ni Hp
K," = 0, (7)

rae K, — HOpMaTHBHBIH (TUTAHOBBII) PACXOAHBIH KO HUIIHEHT;

Qdaktuyeckuil (OTUETHBIM) pacXomHBIH KOI(D(MUIIMEHT PpaCCUMTHIBACTCS Kak

OTHOIIIEHUE (PAKTHUECKOTO pacxo/ia K YUCTOMY Becy (Macce) JaHHOTO MaTepuaa:

@ Q()ak*
Kp/ :Q—-,, (8)

Pacxonubiii ko3 dULMEHT sBisIeTCS BEIMYMHOM, OOpaTHOW KO3()PUIUEHTY

HCIIOJIb30BaHUA, T.C.:

1
Kp :K—u’ (9)

Kak nnanoBbI KO3(PUIMEHT HCIONB30BaHUS, TaK M TUIAHOBBIA PaCXOHBIN
KO3((DUIIMEHT ONPENeNsIIOT OTHOCUTENBbHBIN pa3Mep HOPMHUPYEMBIX OTXOJOB H
norepb. Pacxonnbiil Ko3PUIIMEHT XapaKTepU3yeT A0 OTXOJOB MO OTHOUIEHHIO K
MOJIE3HOMY PacXxojy.

I[Ipu  komuyecTBEHHOM  U3MepeHUH  SPPEKTUBHOCTH  HCIIOIH30BAHUS

MaTepuajIbHbIX PECYpCOB OLIEHUBAETCSA: MAaTEpUATIOEMKOCTh, MAaTEepUaooT/1aya;



KO?((OUIIMEHT COOTHOIICHUS TEMITOB pOCcTa 00BhEMa MPOU3BOJACTBA U MaTEPHATBHBIX
3aTpaT; yJAeIbHBIA BeC MaTEPUAILHBIX 3aTpaT B c€0€CTOMMOCTH TTPOYKITUH.
MartepnanoéMKOCTh TMPOAYKIIMH TPEACTABIsACT COOON BENWYMHY 3aTpar
MaTepHaJbHbIX PECYpPCOB Ha IMPOM3BOJCTBO EAWMHUIIBI MPOAYKIMHA WIH paboT. DTO
OIpeielIeHEe B CaMOM OOIIIEM BHJIC XapaKTePHO IS JIFOOOTO YPOBHS YIPABICHUS.
Matepuaio€MKOCTh  TOBapHOM MPOAYKIIUU  SIBIISICTCS 00001maronmm
CTOMMOCTHBIM TIOKA3aTEeJIeM M TIPEJCTaBISCT BEIWYMHY MaTepUATBHBIX 3aTpaT Ha
OIMH pyOJIb TOBAPHON TMPOAYKIHUA WPEANPHUATHS, OOBECIUHEHUS, TOJOTPACIIH,

OTpaciu:

M3

ME ===,
BIT

(10)

rne  ME — Marepuaio€mMKoCTh NpOAYKINH;

M3 — maTepualibHbIC 3aTPaThl HAa MPOU3BOJACTBO MPOYKIIUH;

BII — ctoumMocCTh Npon3BEeIEHHON TPOLYKIUH.

Marepuanoornada onpenensiercss  JIeJICHHEM CTOMMOCTH — IPOU3BEAEHHOU
MPOAYKIMHU Ha cymMmmy M3. DTOT mokaszaTenb XapakTepu3yeT OoTiauyy MaTepualos, T.€.
CKOJIBKO TIPOU3BEACHO MPOAYKIIMH C KaXA0ro pyOusst mOTpeOIEHHBIX MaTepHallbHbBIX

pECYPCOB (ChIPbsI, MATEPHAIIOB, TOIIJIMBA U SHEPTHH U T.1.):

_ BIT

M .
=3 (D

Bonpocsl u 3aganus:
ba30BbIi1 ypoBeHD
1. B 4éM cyTh pac4€THO-aHATUTHUYECKOTO METO/Ia ONPEICIICHUSI HOPM pacxojia

MaTepHuaIbHbIX PECypCcOB?

2. KakoBo cojepxaHu€ OTYETHO-CTATUCTHUECKOTO METOJa pacy€éra HOpM
pacxojia MaTepuajbHbIX PECypPCOB?

3. TlosicHute copaepaHHE OMBITHOTO (OMBITHO-TAOOPATOPHOTO W OIBITHO-
MPOM3BOJICTBEHHOI'0) METO/Ia pacyéTa HOPM pacxojia MaTepuaIbHbIX PECypCOB.

4. B uém cyTh METOJIOB pacu€Ta HOPM pacxojia MaTepHAIbHBIX PECypCOB IO
YKPYITHEHHBIM HOPMATUBAM U C TIOMOIIBIO TIEPEBOTHBIX KOIPDHUITUEHTORB?

5. Cdopmynupyiite MOHSTUSA MaTepUaIoEMKOCTH OOIIECTBEHHOTO

MPOM3BOJICTBA U MIPOIYKIIUHU OTpaciiv (TIOJJOTPACIIH).



6. KakoBo coxepkaHuMe TOHATUS MATEPUATOEMKOCTH IPOMBIIIIEHHOIO

IIpOU3BOJICTBA?

IToBbIIEHHBINA YPOBEHB

I. B uém cyTh mnokaszareiieii MaTepHalO€MKOCTH €IUHHUIBI MPOU3BEAEHHON
MPOAYKIMU?
2. KakoBo cojepkaHue — TOKa3aTeled  MaTepUATIOEMKOCTH  €JUHUIIBI
TEXHUYECKOW XapaKTEPUCTUKU MPOTYKIHUN?
3. TloscHuTe cojaepkaHUE IOKazaTeled MaTepHao€MKOCTH  €AWMHULIbI
AKCIUTyaTallUOHHOM XapaKTEPUCTUKU MPOTYKIIUH.
4. Ha3zoBuTe OCHOBHBIE NMOKA3aTENM CTENEHU HMCIOJIb30BAaHUS MaTEPUATBHBIX

peCypcoB B IPOHU3BOJICTBE.

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

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

JlonoIHUTeIbHAS JTUTEpaTypa:

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

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

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

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

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpbITOE 00Opa3zoBaHUe
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TEMA 2. TEXHUKO-TEXHOJ/JIOTHYECKHUE CIIOCOBbI U CPEACTBA
PECYPCODHEPI'OCBEPEXEHUS.

HpaKTI/I'{eCKOG 3aHsATHE 4. DKOHOMHYECKHE HOPMAaTUBbLI U METOAbI

pecypcocoepe:kenust (IPoa0JIKeHHE)
Heanb 3aHATHSA: U3yYUTh TEOPETHUECCKUE TTOJIOKEHHUS TIO TEME 3aHSTHSI.

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

¢dopmMupyeMbIX KOMIIETEH U

Kon, popmynupoBka
KOMIICTCHIIUN

Kon, dopmymmupoBka
MHAWUKATOpA

IInanupyemMblie pe3ysibTaThl
00yYCHMS TT0 JUCTIUILIAHE
(Momynro),
XapaKTePU3YIOIINE STaIlbI
(bopMupoBaHHs
KOMINETEHIUN, HHJIUKATOPOB

nK-3
obecrieunBaTh
KOHTPOJIb
TEXHOJIOTHYECKUX
MIPOIIECCOB
WU3rOTOBJIEHUS

Coocoben

MAaIIMHOCTPOUTEIbHBI
X W3JECNUU CpEIHEU

CJI0KHOCTHU
YIIPaBJIEHUS UMU

151

Na-1
JAHHBIE
VIS
IIPOU3BOJICTBEHHOM
CUTyallUn W  BBIABJICHUSA
NIPUYUH Opaka TUTSt
U3TOTOBJIEHUS
MalIMHOCTPOUTEIIBHBIX
15631 () 0505 CpelHen
CJI0’KHOCTH

IIK-3  wucnons3yer
SKADA-cucrem
aHajau3a

Iloporoselii ypoBeHb
MOHUMAET METO/IbI
KOHTPOJIS KauecTBa
U3/1eNIuid 1 0OBbEKTOB B
chepe
npodeccuoHabHON
JESATETbHOCTH, OCHOBBI
aHanusa NPUYKH
HApPYIIEHUN
TEXHOJIOTUYECKHUX
MIPOLIECCOB u
pa3pabaTbIBaTh
MEpONPUATHS TIO WX
NpeayNpPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
MOHUMAET
MIPOBEJICHUS
MEPOTIPHUSATHS
poUIaKTHKE
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma U
podheCCHOHAIBHBIX
3a00/ICBaHHUI; OCHOBBI
COOTIOICHUS
JKOJIOTUYECKOU
0e30macHOCTH
MIPOBOIMMBIX PadoT;

OCHOBBI

110

NJ-2 TIK-3 ocyuiecTBisier
TEXHOJIOTHYECKHUE

IloporoBelii ypoBeHb
UCIIOJIb3YeT




IKCIIEPUMEHTHI 1o
3aJJaHHBIM ~ METOJHMKaM  C
00paboTKOM H  aHAIU30M
pE3yIIbTaTOB C
IPUMEHECHUEM CUCTEM
aBTOMAaTHU3UPOBAHHOTO
IPOEKTUPOBAHUS

MIPUMEHEHNE METO/IOB
KOHTPOJISI KaueCcTBa
U31eIuii U1 OOBEKTOB B
chepe
npodeccuoHabHON
TSI TEIbHOCTH,
MPOBOJIUTH aHAIH3
IIPUYXH HAPYIIECHUN
TEXHOJIOTUYECKUX
MPOIIECCOB U
pa3pabaThIBaTh
MEPOTIPUATHUS 110 UX
MIPEeAYIPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb

MIPOBOJIUT
MEPOTIPUSATHS 10
npoUIaKTHKE
MIPOU3BOICTBEHHOTO
TpaBMartu3Ma u
podheCCHOHAIBHBIX
3a00JICBaHUM,
KOHTPOJUPOBATH
coOroIeHne
JKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOIMMBIX PadoT;

Na-3 IIK-3 wucnons3yer
CAD u CAPP- cucremsl
TS MO/JICTUPOBAHUS
bU3UIECKUX SIBJICHU,
BO3HUKAIOIIUX npu
peanuzanuu
TEXHOJIOTUYECKUX
MPOILIECCOB  U3TOTOBJICHUS
MaIlMHOCTPOUTETBHBIX
17631 (S 15171 cpenHen
CJIO’KHOCTH

IToporoBslii ypoBeHb
MIPUMEHSIET

METOJbI KOHTPOJIS
Ka4yecTBa U3JACIUN U
00BEKTOB B cepe
npodecCHOHATILHON
NEeSATEeNbHOCTH,
MPOBOAUTH aHAJIU3
IIPUYUH HAPYLIECHUI
TEXHOJIOTUYECKHUX
IIPOLIECCOB U
pa3pabaThIBaTh
MEPOIPUSATHUS O UX
MPENYNPEKICHUIO;
IHoBbIIEHHBIN
YPOBEHb




OBJIaJICBAcT
CITOCOOHOCTH
MIPOBOIUTH
MEPOTIPUSATHS IO
npoduiIakTuKe
MIPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U
po¢eCCUOHATBHBIX
3a00JICBaHUM,
KOHTPOJIMPOBATH
COOJIIOICHUE
AKOJIOTMYECKOM
0e30macHOCTH
MIPOBOIMMBIX PadoT;

Bonpocsl u 3ananus:
ba3oBblii ypoBEeHb

3aoaua 1
BenuuuHa mose3Horo pacxoja B IMPOM3BOJACTBE M3leaus paBHa 10 Kr, OTXObI
coctaBisatoT 25 % ot yucToro Beca. OmnpeaenuTb HOPMY pacxona, Kod(h(UIHEHT

HCITIOJIb30BaHUs MaTCpHaia 1 paCXOI[HI:-If/i KOB(P(PI/IHI/ICHT ITIPpU U3TrOTOBJICHUH U3ACIINA.

3aoaua 2

OnpenenuTh, Ha KakKOM NPEINPHUATHH 0oJiee PalMOHAIBHO HWCIIOIb3YIOTCS
MaTepHaJIbHbIE PECYPChl IPU MU3TOTOBJICHUM AaHAJOTUYHBIX JETalled C OJMHAKOBBIMU
HOPMaMH pacxoja, paBHbIMHM 2,5 KT, €CJIH U3BECTHO:

a) OTXOJIbI HA TIEPBOM MPEANPHUATHN COCTaBIIOT 0,75 KT;

0) pacxoaHbli KOG (ULIKMEHT HA BTOPOM NpeanpusTuu paseH 1,15.

3aoaua 3

W3MeHuTCS M YpOBEHb PAIMOHAIBHOCTH WCIIOJIB30BAHUS MaTECPHAJIOB, €CIU
M3BECTHO, YTO B 0a30BOM TOJYy YHCTBIH pPacxoj COCTaBHI 5 Kr, KO3(hQUIUCHT
UCIOJIb30BaHus paBeH 0,7, a B INIAHOBOM T'OJTy MOJIE3HBIN pacxo yMeHbIIUTCsS Ha 0,5

KI', CyMMa OTXOJ0B ¥ IoTepb yMeHbInTcs Ha 0,15 Kr.

3aoaua 4
[TpousBoacTBeHHass mporpamMma B 0a3oBOM Tojay cocraBwia 11,5 Teic. miT.

U3ICTINH. 3a cuér YMCHBIICHHUA OTXOJ0B K03(1)(1)I/IHI/ICHT HCIIOJIb30BAaHUS YBCIMIUIICA K



koHy roga c¢ 0,8 mo 0,85. CKOJBKO AOMOJHUTEIBHBIX H3JEIUN MOXKHO OyIeT

MIPOM3BECTH B INIAHOBOM roJly Tipu 00bEME pecypcoB 06a30BoTo roaa?

3aoaua 5
Ha 1 1t meramnonpoxkara pacxoayercs 1 130 kr uépHoro Merauia. OnpenenuTb

pacxoiHbIN KOA(DPUIMEHT U KOA(PPUIIMEHT UCTIOTb30BaAHMUS.

3aoaua 6
[Tone3nbrit pacxoa Matepuana Ha Aetainb paBeH 30 kr. OTxo/bl cocTaBisitoT 25 % ot
nmosie3Horo  pacxoga. OmnpenenuTs HOPMY pacxoiga MaTtepuana, Kod(h(UIIUEHT

WCIIOJIL30BAHUS, PACXOIHBIN KO UIIUEHT.

3aoaua 7
OnpenennTh, Ha KaKOM MAalIMHOCTPOHMTEILHOM 3aBojie Oojiee MPOTrpecCHUBHAs
TEXHOJIOTHS, CpPaBHHMBAs yJEIbHBIE pPacXoJbl MaTepHAIOB Ha IOTPEOUTEIILCKHE

CBOICTBa (MMPOU3BOAUTEIHLHOCTD TKAIIKOW MAIlIMHBI), TPUBEAEHHBIE B TabmuIE 1.

Tabauya 1 — Mcxoomnvie Oannvle 0151 pacuéma yoeibHo20 pacxood

1-11 3aBo | 2-1 3aBOJ
IToxazareinsn Bu Tkankux MainrmH
1-i 2-" 3-i 4-11
[Tpon3BoAUTENBHON TKALIKOI MaIUHEI /1
p & I ’ 50 40 60 90
M /4
OO0BEM MPOU3BOJICTBA TKAIIKUX MAIIIWH 32 4 3 4 5
ONPEJICJIEHHBINA NIEPUOJ g, 1IT.
Pacxox MeTaiuia Ha KaXKIyIO TKALKYIO
A AYIO TRAUKY 60 30 60 70
MaIlliHYy M, KT

3aoaua 8

Ha ckoJIbKO TPOILIEHTOB MOKHO YBEJIMYUTh BBIITYCK MPOIYKIIMHA TIPU HEU3ZMEHHOM
NOTpeOHOCTH B MaTepuale, eciu KO3(PQUIUEHT MCIOJIb30BaHus B 0a30BOM IMEpUOJIE
paBeH 75 %, a B mnaHoBoM — 80 %? Cuurarh, YTO MOJE3HBIA PACXOJ SBIISIETCS

BEJIMYUHON HEU3MEHHOIA.

3aoaua 9




MarepuanbHbpie 3aTpaThl Ha TPOM3BOJICTBO M3AETHUS COCTaBIsioT 60 pyo.,
cebectonmocth paBHa 80 pyO. Omnpenaenuth MaTepHUAIOEMKOCTh HM3ICTUS W JaTh

XapaKTepUCTUKY MPUMEHEHHUS 3TOr0 MOKa3aTels Ha OTPACIeBOM YPOBHE.

3aoaua 10
OnpeaenuTh YUCTYI0 Maccy JeTaiu, €CIM M3BECTHO, YTO HOpPMa pacxoja paBHA

11 xr, a pacxoausbiii kodddurment 125 %.

3aoaua 11

I1o necsatu QJIICKTPOCTAaHIHUAM U3BCCTHBI CIICAYIOIMHUE JaHHBIC!

Tabauya 2 — Ucxoomnvie 0annble 0151 pacuéma y0enbHo20 pacxoo0a moniuea

["0/10BO#1 pacxoi yCIOBHOTO TOILTHBA Ha
IneKTPOCTaHIAN Ormycxk OTIYIICHHYIO YJICKTPOIHEPTHIO, T
/ AJIEKTPOIHEPTUH 32
BapUaHT roJ, ThiC. KBT4 DaxTuuecKuii Hal_iOO}(I)(())pllcvllg;-q

1 489 759 251 054 0,5
2 43 943 41 245 0,9
3 44 254 45975 1,0
4 8 584 9 045 0,7
5 59430 38 140 0,6
6 54 590 35 684 0,55
7 23 879 12 400 0,5
8 173 881 115468 0,8
9 54 620 23 840 0,4
10 167 113 93 451 0,65

Onpenenuth KaxJI0W 3JIEKTPOCTAHIMU YAEIbHBIA pacxoj TommBa Ha 1 000
KBT4 OTHyIIEHHON 3JIEKTPOIHEPTHH U SKOHOMHUIO (TIepepacxo/1) TOIJIMBA Ha T0I0BOM

OTITYCK 2JIEKTPO3HEPIUU.

3aoaua 12

JIBa mpeAnpusATHS BBITYCKAIOT OJIMHAKOBOE KOJUYECTBO aBTOMOKpHIIIEK. O0muii
pacxoJl pe3uHbl Ha IPOU3BOACTBO ABTOMOKPBIIIEK Ha NepBoM npeanpusatur — 1 200 T.
ITpu sToM mortepu pe3uHbl cocTaBsIOT 15 % or umcroro pacxoma. Ha BrOopom
NpeAnpUsATAN OOIMIMI pacxoi pe3uHbl Hke Ha 50 T, a YUCThI — MeHbIle Ha 5 % 1o
CPaBHEHMIO C COOTBETCTBYIOIIMMHU IOKa3areasiMu nepBoro npeanpustus. CpaBHUTH

KO3 PUIMEHTHI TOTEPh PE3UHBI HA 3TUX MPEATPHUITHAX.



IToBbI1IEHHBIN YPOBEHB

3aoaua 1

OO0mmii pacxoj MeTajlyla Ha MPOW3BOACTBO mapTum aeraneii — 60 1. Ilpu sTom
norepu coctaBsitoT 15 % obmero pacxoma. B pesynbrare MeponpusTHd 1O
MOJICPHH3AIINH TTPOU3BOACTBA a0COMIOTHAS BEJIMYMHA NOTEPh METaJlla CHU3HUTCS Ha 15 T
(00BEM TIPOM3BOICTBA M YMCTHIM PACXO/ METAIa HA OJHO M3/ETHE HE YMEHBIIAINCH).

CpaBHI/ITB KOB(I)(I)I/ILII/ICHTBI HCIIOJIb30BaHWA METAaJJIa 10 U ITOCJIC MOACPHU3alINN.

3aoaua 2

[Tpom3BOACTBO MOXKET OBITH OCYIIECTBICHO ABYMsI TEXHOJIOTHSMH: TIPU TIEPBON —
YHUCTBIA PACXOJ AMEKTporHepruu coctapiser 750 kBt-u, norepu anekrposnepruu — 30 %
YHUCTOrO pacxofa; Apyras TEXHOJOTUS MPEArNojaraeT YBEJIWYEHHE YHCTOro M OOIIero
pacxona 3nekrposHeprun Ha 110 kBT4 mo cpaBHenuto ¢ nepBoil. Kakas texHomorus

BBII'OJJHCC C TOYKH 3PCHHA COKpAICHUA HOTCpI)?

3aoaua 3
Onpenenure NpuUMEpPHBIA pa3Mep 3KOHOMUM MeETajlla B OJHOM W3 oOTpacieu
MalIMHOCTPOEHHUSI, €clii u3BecTHO, 4To B 2011 romy e€ mpeanpusitus npoussenyt 120

TBIC. MAaIlIKMH CO CPCOAHUM YACIIbHBIM PpaCXOJ0M METaJllla Ha MAaIllIMHY 2,2 T.

Tabnuya 3 — VicxoaHble JaHHbBIE I pacuy€Ta pa3Mepa SKOHOMUU MeTajia

HaumenoBanue Koaddurment
Yucras macca Bennuuna oTX010B,
HCI0JIb30BAHHOIO OJIE3HOTO .

MeTajuia HCITOJIb30BaHus, % ACTAIICH, KT KT
UyryHHoe JUThE 75 2200 900
CranpHOE TUTHE 70 1 000 480
Cranb:

- TUCTOBAs 68 500 300
- IPYTKOBast 74 425 120
- B CIIUTKaxX 72 490 140
bponiza 90 35 4

CnucoK JINTepaTypbl, peKOMEH/yeMblii K HCI0JIb30BAHUIO 110 IAHHOI TeMe
OcHoBHas1 JiMTepaTypa:




Kynpun, b. Y. DnekrpocHabxkeHrne MpoMBIIUICHHBIX npeanpustuii: yue. / b. U. KynpuH. -
M. : Untepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alTUTHl OKPYKAIOIICH cpelibl : yuaed.mocodue / A.
I'. Beromxkwun. - M. : Beicir.mk., 2008. - 639 c.

JlonoJIHNTeIbHAS JINTEpaTypa:

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

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

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

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

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

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

IIpakTHyeckoe 3ansaTue S. HopmupoBanue pacxoaa ¥ NyTd 3JKOHOMHUM MeTAJJIOB U
CILNIABOB B IIPOMBIIIJICHHOM IIPOU3BOACTBE
eapb 3aHATHA: U3YYUTH TEOPETUUECKHE ITOJIOKECHUS 110 TEME 3aHATHUS.

3HaHUsA ¥ yMeHHs, IPUoOpeTaeMble CTYJIEeHTOM B pPe3yJibTaTe 0CBOEHUSI TeMbI U
¢dopmMupyeMbIX KOMIIETEH NI

Kon, hbopmynupoBka Kon, dopmymnupoBka [Inanupyemsbie pe3ynbTaThl
KOMIICTCHIINH WHJIUKATOpa 00y4CHHS 110 AUCLUILTHHE
(MomyII0),
xapaKTepmonmHe 3Tallbl
(hopMHUpOBaHUS
KOMIETEHUUW, HHJIUKATOPOB
IK-3 Cnocob6en | UJI-1 TIK-3 ucnonssyet | IloporoBblii ypoBeHb
o0ecrieunBaTh JTaHHBIE SKADA-cucreMm | moHUMAaET METO/IbI
KOHTPOJIb JUIS aHAJIM3a | KOHTPOJIA KadyecTBa
TEXHOJIOTHYECKHUX MPOU3BOJACTBEHHOU HU3JICINN U OOBEKTOB B
MPOLIECCOB CUTyallud ¥  BbIABICHUs | chepe
M3TOTOBJIEHUS IPUYUH Opaka IS | TpO(eCCUOHATBHOU
MAIIMHOCTPOUTEINbHBI | U3TOTOBJICHUS NEATCIHbHOCTH, OCHOBBI
X W3JCIUH CPEeAHEM | MAIIIMHOCTPOUTEIbHBIX aHajIMu3a MPUYUH



https://openedu.ru/

CJIOKHOCTH
YIPAaBJICHUS UMHU

1631 (0117071 cpenHeu

CJIOKHOCTH

HapyLIeHUN
TEXHOJIOTHYSCKUX
MIPOIIECCOB u
pa3pabaThIBaTh
MEpONPUATHS TI0O WX
MPEAYTIPEKICHUIO;
IloBBIIEHHBIN
YPOBEHb
ITOHHMAaET
MIPOBEICHUS
MEpOIPHUSTHS 110
npouIaKTUKe
MIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma u
npodeCCUOHATIBHBIX
3a00JICBaHMI; OCHOBBI
COOJIIOIEHUSA
AKOJIOTUYECKOM
0e301acHOCTH
MIPOBOJIMMBIX PadoT;

OCHOBBI

NA-2 1IK-3 ocymiecTBisieT
TEXHOJIOTUYECKUE

IKCIIEPUMEHTHI o
3aJJaHHBIM ~ METOJHWKaM ¢
00paboOTKOM U  aHAIU30M

pe3ynbTaToOB C
IPUMEHCHUEM CHCTEM
aBTOMATH3HPOBAHHOTO
IPOEKTHUPOBAHUS

IHoporoBwlii ypoBeHb
UCIIOJb3YET
MPUMEHEHUE METOI0B
KOHTPOJISl KauecTBa
u3/1eNIuii 1 OOBEKTOB B
chepe
npodeccuoHaTbHON
NeSATeIHOCTH,
MIPOBOJIUTH aHAIH3
MPUYUH HApYIIEHUN
TEXHOJIOTUYECKUX
MPOIIECCOB U
pa3pabaTbIBaTh
MEPOTIPUATHS 110 UX
NpeayNpPEKICHUIO;
IHoBbIIEHHBIH
YPOBEHb

MIPOBOJAUT
MEPOTIPUSATHS 10
npoduiIakTuKe
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma u
podheCCHOHATBHBIX




3a00JIeBaHHH,
KOHTPOJIMPOBATh
COOI0IEHUE
AKOJIOTMYECKOM
0e30IMacHOCTH
MIPOBOJAMMBIX PadoT;
NJa-3 1IK-3 wucnonssyer | [IoporoBbiii ypoBeHb
CAD u CAPP- cucremsl | IpuMeHsET

JUIS MO/JICTUPOBAHUS | METOIbI KOHTPOJIA
(bU3UIECKUX SIBJICHHUH, | KaueCcTBa U3/ICIINU U
BO3HHUKAIOIIUX pH | 00BEKTOB B chepe
peannzanuu npodecCuOHATbHON
TEXHOJIOTHYSCKHUX JIeSITeIILHOCTH,
MPOIIECCOB  W3TOTOBJICHUS | MPOBOAUTH aHAJIU3
MaIlMHOCTPOUTETBHBIX MPUYHUH HAPYIICHUN
156691 (S 07075 CpeIHEH | TEXHOJIOTHYECKUX
CIIOKHOCTH MIPOIIECCOB U
pa3pabaThIBaTh
MEpOIPHUATHS TTO UX
MpeyIPEKICHUIO;
IToBbIIEHHBIM
YPOBEHb
OBJIQJICBAET
CITOCOOHOCTH
MPOBOAUTH
MEpOIPUSATHUS 11O
npoQuIIaKTHKE
MIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma U
podeCCUOHATIBHBIX
3a00JICBaHUM,
KOHTPOJIMPOBATh
coOII0ICHHE
AKOJIOTHYECKOM
0e30IMacHOCTH
MIPOBOAMMBIX padoT;

TeopeTnyeckas 4acThb
Hopmuposeanue pacxooa uiuxmoewvix Mamepuaios 6 TUmeiHoM npou3e00cmee

B wu3penusix MammHOCTpoeHHMs U MeTamoo0paboTku okoio 50 % roToBbIX

JieTajaei IpeJICTaBIsaIOT COOOM OTIMBKH.



B ymrelHBIX mexaX MaIlIMHOCTPOWTENIBHBIX 3aBOJOB TOJYyYalOT KaK TOTOBBIC
JIeTaJId, TaK U 3aroToBKU. [Ipu COBpeMEHHOW TEXHOJOTUU JIMTEHHOTO MPOU3BOJICTBA
MO>KHO HM3TOTOBIISITh 3arOTOBKM HYKHBIX (JOPM U pa3MepoB, ONM3KUX K GopMmaM U
pa3MepamM roToBbIX JETajeH.

OcoOeHHOCTM ~ HOPMHUPOBaHMSI  pacxoja  MaTepUalioB  JUIsl  JIMTEHMHOTO
MIPOM3BOJICTBA MAIIMHOCTPOUTENBHBIX MPEANPUATUNA CBSI3aHBI C €ro 4eThIpEX(a3sHbIM

XapakTepoM (pUCYHOK 1).

3arpysKa UXThI B
IUTAaBWIBHBIN arperar

v

[InaBaeHHE MUXTHI

[Tony4deHue KuIKoro
MeTajuia Hy>KHOTO
XUMHUYECKOI0 COCTaBa

v

PoznuB xuakoro Merasia B
bopmbl

!

p L_C OO6py0Oka, ouncTKa 1
HCYHOK 1 —CXeM 1 v uenye romuoii oy [FO°TYICHIA OTIHBOK

Maccy OTJINBKH, JIY Jen OIpCACIAIOT OIIBITHO-

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

[IporpeccuBHBIC TEXHOIOTUYECKHUE TIPOIIECCHI U3TOTOBJICHUS JTUTEHHBIX (OpM, TIO
CPaBHEHUIO C CYXMMHU T€CYaHbIMU (POpMaMU, UMEIOT 3HAUYUTEIbHYI0 SKOHOMUYECKYIO
sbdextuBHOCTh. Tak nmuUTHE B (HOpMBI U3 OBICTPOTBEPICIONIMX CMECEW MO3BOJSET
CHU3UTH Tpyno3arpaTsl Ha 1 T auThs Ha 25 %, maccy oTinBoK — Ha 10 %, npurycku Ha
MEXaHU4eCKyro 00padoTKy — Ha 50 %.

[ToneranbHpie HOpPMATHBBI yrapa MpH IJIaBKE METAUIOB 3aBUCSAT OT MapKH
CIUIaBa U IJIaBUJILHOTO arperara.

HopmartuBHast 6a3a pacXOJHBIX JIMTEHHBIX MAaTEPUAIIOB COCTOUT U3 TEXHHKO-
HPKOHOMHMUYECKHX TOKa3aTelied MpPOU3BOJICTBA JUThs (OalaHC JIUThA), HOPM pacxoja
METa/NIMYECKON MUXTHl HA | T TOJHOTO JIUThS U HOPM pacxoja BCIOMOIATEIbHBIX

OTHEYIIOPHBIX U APYTMX MATEPUAIIOB.



N3meputenem pacxoa TUTEUHBIX MAaTEPHANIOB SIBIAETCSA | T rOAHOrO JUThA, | T
KUAKON cTaymm, 1 T 0OpaboOTaHHOTO JIUTHS, BBIIUIABISIEMOTO C TIOMOIIBIO JAaHHOW
MOJENbHON OCHACTKHU.

TexXHONOTMYECKU MPOLECC ONPENCIICHUs HOPMBI pPacxoJa COCTOUT U3
CJIEIYIOLIHX ITAIOB:

[lepBoiii 3Tan — ompeeNieHre MOoAeTaTbHO-CIEU(PUIIMPOBAHHON HOPMBI pacxojia

CBIPBS Ha U3JIeNue 1o hopMyIie
M.’)I(’..\L = Z ‘Me.()nu. + M.mm, n ) (12)

rae M., —Macca )UIKOro MeTaljia Ha U3JIEIueE;
M. oy — Macca rOIHBIX OTIUBOK;
M m. — Macca INTHUKOBOM CUCTEMBI,
71 — KOJIMYECTBO OJHOMMEHHBIX JeTajel B U3IEIINH.

BTO[}Oﬁ 9Tall — OMNPCACJICHUC MACChl MCTAJIJIO3aBAJIKM Ha HU3ACIIUC B PA3pPC3C

MapoK CIUIaBOB 10 popmyrie

M, = M :
Kll_ogj(ll:)gﬂ ()

rae o — ko3¢ (ULNEHT, YYUTHIBAIOIINMA Opak aAeTasnei;

S — koaddunmeHT, yuuThIBaonmii 6e3B03BPATHBIC OTXO/IBI.

T[ZCTI/Iﬁ oTall — OIPCACIICHUC CpGZ[HCBZ%BCIlI@HHOﬁ HOPMBI pacXxoJa MHIHUXTOBBLIX

MaTepuasoB Ha | T TOJHOTO JUThS 1O popmyie

>wm,, x-m,,)
H — 13 1u30.
lm e.oma. (100 . ZM . H“w') 2 (14)

rie 11,;0. — T1aH MpOM3BOJICTBA W3ICIIHIA,

X— YHGHBHBIﬁ BCC IAHHOT'O MIMXTOBOI'0O MaTCpHrajia B MINXTC.

Memoouueckue yKazanus no pacyémy HoOpmbvl pacxoo0a KOMHOHEHMO8 WUXbl

Macca MeTalIn4eCKOM 3aBaIKu (M) CKIIaAbIBACTCA U3 CIACAYIOIIUX 3JICMCHTOB!



M = M()/ii_L + M(f,u. + Mﬁ.u, ) (15)

rae M, —Macca TOIHOM OTJIUBKH, KT
M, — Macca Bcex BO3BPATHBIX OTXO0B, IPUXOISIINXCS HA OJHY OTJIUBKY, KT}

M5, — macca 6e3BO3BpATHBIX MTOTEPb.

Maccy meramumueckoit 3aBanku (M) MOXHO ONpeNenuTh U MO CICAYIOIICH

bopmyne

M=M, +M, (16)

DUC. M. O.n. o

rie M., — Macca JKUIKOTO MeTalljia, 3aJIUTOr0 B (DOPMBI;

Macca xxunkoro metania (Kr) BKIIOYAeT:

M=M +M, +M + M +M(,_”>’ (17)

den. np. wm. op

riae Myen — Macca qetanu 1mno 4epTéxHbIM pa3Mepam;
M, — Macca MeTaJuIa Ha IPUITYCKU;
M. — Macca MeTauia Ha JIMTHUKY U IPUOBLUIH;
M;, — macca OpakOBaHHBIX OTJIHUBOK;

M., —macca MeTasia Ha CIUBBI, CIUIECKH, 3aJIUBBEL.
OOBIYHO BO3BpaTHBIE OTXOABI M 0O€3BO3BpPAaTHBIC IOTEPU BBIPAKAIOTCS B

IIpOoHCHTAX K MAaCCC MCTAIJIO3aBaJIKH. B sTtom clIydyac Macca METAJINYECKOM 3aBaJIKU

orpezensercs o cueaymoiuen hopmyse

M -a M-b
M :M : b
Ao (22 (18)

IJIC @ — BO3BPATHBIE OTXObI (JIMTHUKH, IPHOBLTH, Opak u JIp.), B %o K Macce METaLI03aBaJIKH;

b — 6e3B03BpaTHBIC TOTEPH, B % K Macce METaNI03aBaJIKH.

Hopwma pacxoga KOMIIOHEHTOB IIUXTHI OTpeesieTcs 1o GopMyIam:

a) B COCTaBC MCTAJIJIO3aBaJIKH



; = —. L2 . 19
100 (19)
rne M — macca MeTaliio3aBalikHy;
¥; — IIPOLIEHTHOE COJIepXKaHME i-Ir0 KOMIIOHEeHTa B muxte (%).
0) Ha 1 T rOAHBIX OTJIMBOK:
(100-M -r)
H =—, (20)
Koaddumment Beixoma rogHoro auths (B., ) onpenensercs no popmyie
M
B‘ , — oni. . 1000/ , 21
o= M 100 an

Bonpocs! u 3axanus:

ba3oBslit ypoBeHb
1. B uéM cyTh METOIMKH ONpENETIEHUS HOPM pacxojaa JIMCTOBOTO METAJLIO-

MpoKaTa Mpu UHAUBUAYATHHOM U TPYMIIIOBOM packpoe?

2. Omnpenenute MOPSAIOK pacu€Ta HOPM pacxoJa COPTOBOTO TpoOKaTa IpH
MEeXaHUYeCKoi 00paboTKe.

3. Jaiite ompeneneHus MOHSATUN «OTIUBKA», «IIMXTa», «METAJI03aBaIIKay,
UCTIOJIb3yEMbIX B JIMTEHHOM MTPOU3BOJICTBE.

4. Kakue wmartepuaibHbIE PECYpPChI BXOAST B COCTaB METAJUIO3ABAIKH IPU
MIPOU3BOJICTBE JTUTHIX 3aTOTOBOK?

5. Tlepeuncinte OCHOBHBIC BUJIBI JINThSI K OXaPAKTEPU3YHTE KOKIBIN U3 HUX.

6. Ompenenute TNOPSAOK pacdyéra HOPM pacxola MeTala B JIMTCHHOM
MIPOU3BOJICTBE.

7. Kakume cocraBisiompe BXOJSIT B HOPMY pacxoja MeTallyla B Ky3HEYHO-

ITAMIIOBOYHOM ITPOU3BOJCTBE?

[ToBbIlICHHBIN YPOBEHB

1. Yro BXOJUT B IMOHATUC «OTXOAbI U MOTCPHU» B KY3HCHHO-IITAMIIOBOYHOM

npousBoacTBe? Kak ux onpenensror?



2. B 4ém CyTh METOAMKHM HOPMHMPOBAHMS Pacxo[a METAJJIa Ha U3rOTOBIICHUE

JeTaneu IIp1 KOBKE U IIITAMIIOBKE?

Cnucok JiuTepaTypbl, peKOMEHIyeMblii K HCII0JIb30BAHMIO 110 TAHHOH TeMe
OcHoBHas JuTEeparypa:
Kynpun, b. Y. DnekrpocHabxkeHre MpoMBIIUICHHBIX npeanpustuid: yue0. / b. U. KynpuH. -
M. : Untepmer Unxunupunr, 2005. - 670 c.
Beromkun, A. I'. [Iporieccsl u ammapaTsl 3alTUTHl OKPYXKAIOIICH cpelibl : yuaed.mocodue / A.
I'. Beromxkun. - M. : Beicir.mk., 2008. - 639 c.

JlonoJIHNTeIbHAS JINTEpaTypa:

Cadponos, B. C. Texnonmornueckue mpooiIeMbl OXpaHbl OKPY>KaIOIIeH cpe/Ibl B
XUMUYECKOM poMbITiuieHHOCTH [Tekcr] : yue6. mocooue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiobimes : Apuan. un-1, 1981. - 116 c.

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

Humepnem-pecypcoi:
1 http://window.edu.ru/ — emuHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6HOIMOTEKa OHIANHY.
3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT acCOIMAIIAN JICKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBeieHuil u opranuzanuit CKOO
4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 0Opa3zoBaHue

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

HpaKTI/I‘{eCKOC 3ansTue 6. HopanOBaHne pacxoaa 1 MyTU 3KOHOMHUHU METALJIOB "
CIIaBOB B ITIPOMBINVICHHOM IIPOU3BOJACTBE (l'lpO)]O.]'l)KeHHe)
He.]'[b 3AHATUSA: U3YYUTb TCOPECTUICCKUC MTOJIOKCHUSA IO TEMC 3aHATUA.

3HaHus M yMeHUs, IpuodpeTaeMble CTYJIEHTOM B pe3yJibTaTe 0CBOEHHSI TeMbl U
¢dopmMupyeMbIX KOMIIETEH U

Kon, hopmynupoBka Kon, hopmymnuporka [Inanupyemsbie pe3ynbTaThl
KOMIIETEHIINHN VHINKATOpa 00YYCHHSI 110 AMCLIMILIHHE
(Moxmynro),
XapaKTEPU3YIOLIHE TAIIbI
(bopMupoBaHHs

KOMINETEHIUW, HHJIUKATOPOB

IIK-3 Cnocob6en | UJI-1 TIK-3 ucnons3yet | IlloporoBblii ypoBeHb
o0ecrieunBaTh JTaHHBIE SKADA-cucreMm | moHUMAaET METO/IbI
KOHTpOHB JJIA aHaJIn3a KOHTpOJ'I?I KadycCTBa
TEXHOJIOTHUYCCKUX HpOI/I3BOI[CTBeHHOI71 I/I3I[6J'II/II71 51 O6T)€KTOB B



https://openedu.ru/

IPOIIECCOB
W3TOTOBJICHHSI

MAIIMHOCTPOUTEIbHBI
X W3JENUUA CpEIHEN

CJIIOXKHOCTHU
YIIPaBJICHUA NMU

151

CUTyallud ¥  BbISBICHUSA
MIPUYXH Opaka IS
U3TOTOBJIEHUS
MaIIUHOCTPOUTEINBHBIX

1531 (07071 cpenHen
CJIO)KHOCTH

chepe
npodecCuOHabHON
JeSATETbHOCTH, OCHOBBI
aHaau3a MIPUYHH
HapyLICHUIN
TEXHOJIOTUYECKHUX
MPOLIECCOB U
pa3pabaTbiBaTh
MEpOTNPUATUS TI0 HX
NpEeaYNPEKICHUIO;
IHoBbILIEHHBIH
YPOBEHb
MOHUMAET
MIPOBEJICHUS
MEPOTIPUSATHS 1o
npoQuIIaKTHKE
MIPOU3BOJICTBEHHOT'O
TpaBMaTu3Ma u
npoeccruoHaIbHbIX
3a00JICBaHMI; OCHOBBI
coOI0IeHU S
JKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOIMMBIX PadoT;

OCHOBBI

NJ-2 TIK-3 ocymectBasier

TEXHOJIOTUYECKUC
AKCIIEPUMEHTHI 1o
3aJIaHHBIM ~ METOJMKaM C
00paboTKOW M  aHAIM30M
pe3yJIbTaTOB C
pUMEHEHUEM CUCTEM
aBTOMAaTHU3UPOBAHHOTO
MIPOCKTUPOBAHMUS

Iloporosbliii ypoBeHb
HCIIOJIB3YET
MPUMEHECHUE METOJIOB
KOHTPOJIS KauecTBa
u3JIeIuil 1 OOBEKTOB B
chepe
npodeccuoHaTbHON
NEATEIbHOCTH,
MIPOBOJIUTH aHAJIN3
MIPUYXH HAPYIIEHUN
TEXHOJIOTUYECKUX
IIPOLIECCOB U
pa3pabaTbIBaTh
MEPOIPHUITUA IO UX
MPEyIPEKICHUIO;
IoBbIIEHHBIN
YPOBEHb

MIPOBOJAUT
MEPOIPHUSTHUS 110




npo(HIaKTHKE
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma u
po¢eCCUOHATIBHBIX
3a00JICBaHHUM,
KOHTPOJIMPOBATh
CcOOII0IeHNE
AKOJIOTUYECKOH
0e30macHOCTH
MPOBOJIMMBIX PadoT;

Na-3 IIK-3 wucnons3yer
CAD u CAPP- cucremsl
JUTS MO/JICJTUPOBAHUS
bu3nYecKux SIBJICHU,
BO3HHUKAIOIIUX npu
peanuzanuu
TEXHOJIOTUYECKHUX
MPOLIECCOB  M3TOTOBJICHUS
MAaIIMHOCTPOUTEIBHBIX
15631 (0117071 cpenHeu
CJI0KHOCTH

Iloporoselii ypoBeHb
MPUMEHSIET

METO/IbI KOHTPOJIS
KayecTBa U3JICIIUN U
00BEKTOB B cepe
npodeccuoHabHON
NEATEIbHOCTH,
MIPOBOAUTH aHAJIN3
IIPUYXH HAPYIIECHUN
TEXHOJIOTUYECKHUX
MPOIIECCOB U
pa3pabaThiBaTh
MEpOMPUSATHUS MO UX
NpeayNpPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
OBJIa/ICBAET
CITIOCOOHOCTH
MIPOBOAUTH
MEpONPUATHS 1O
npoduitakTuKe
MIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma u
po¢heCCHOHATBHBIX
3a00JIeBaHHH,
KOHTPOJIMPOBATh
coOJroicHuE
AKOJIOTUYECKOMN
0e30macHOCTH
MIPOBOIMMBIX PadoT;




BOl'[pOCLI H 3alaHUA:

ba30BbIi1 ypoBEeHB

3aoaua 1

Onpenenuts HOPMY pacxojla HIMXTOBBIX MaTepUATIOB Ha

OTJIUBOK C 00muM 4epHoBbIM BecoM 800 kr. MIcXxoaHbIe NaHHbBIE:

1. Bec nutHukoB u npudsum — 180 Kr.
2. be3Bo3BparHblie notepu — 3 %.
3. BosBparssie notepu — 5 %.
4. bpak —2 %.
5. Penent mInXThI:
a) yyryHHbIN J0M — 40 %;
0) crambHOM J0M — 8 %;
B) 4yI'yH 3epKajbHbIi — 30 %;
T) JIUTEUHBI KOKCOBBIN 4yryH — 15 %;
n) Geppocunuiuit — 2 %;
€) BO3BpaTHbIE OTXO0JbI — 5 %.
3aoaua 2

HU3TOTOBJICHUC

20

OnpenenuTs HOPMY pacxoja IIUXTOBBIX MaT€pUaAJIOB Ha MAapTUIO AeTaneld u3 18

IITYK W BBIXOJA TI'OJHOIO JIMTbSA, 4 TaKXKXC 3KOHOMHIO

MaTCprualioOB B PE3YIIbLTATC

BHCAPCHUA OPTraHU3aAlIHOHHO-TCXHUYCCKUX MepOHpI/I}ITI/Iﬁ Ha OCHOBC CJICAYIOIIHNX

HCXOAHBIX JAaHHBIX:

l.
2.

3.
6.

B  pesynaprare BHEOpPEHUS ~ OpPraHU3AIMOHHO-TEXHHYECKUX

CyMMapHBIli Y4€pHOBOW BEC OTIMBKU cocTaBiseT — 820 Kr.
Bec nutHuKOB M nipudbun — 228 Kr.

CocraB muxTtslI (B %):

1) nurteiiHbld KOKCOBBIN UyryH — 18,0;

2) cranpHOM oM — 10,0;

3) ¢eppocunuiuii fomeHHsbIN — 0,7,

4) 4yryH 3epkaibHbIil — 4,0;

5) 4yryH oM 3epKajlbHbI{ U BO3BpaTHbIE OTX0/1bI —47,3;
be3Bo3BpaTHbie noTepu — 5 %.

bpak nutes — 4 %.

[Ipoune Bo3BpaTHbie oTEPH — 3 %0.

MEPOIPUATUI

0€3B03BpaTHBIC MOTEPU CHUZMIUCH 10 4 %, Opak U mpoYre BO3BPATHBIC OTXOBI 10 5 %,

BEC JINTHUKOB U NpuObLIei Ha 20 %.



3aoaua 3

OnpenennTL HOpMY pacxoJia IMMUXTOBLIX MATCPHUAJIOB HaA ITr OAHOI'O JIMThsA HaA

OTIUBKY JieTaniel u3 ceporo yyryna mapku CH20, ucnomns3ys JaHHbIE TaOIUIIBI 4.

Tabnuna 4 — MicxoaHble TaHHBIE 1S pacuy€Ta HOPMbI PAcXo/ia HIMXTOBBIX MAaTEPHAIOB

Bapuant
1 2 3 4 5 6 7 8 9 10
Macca ogno¥ otymBkH, kT | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120

Macca TUTHUKOBOM 3 l121141 151151161 20 20 20
CHCTEMBI, KT

be3Bo3BparHbie OTXOABI, %0 | 8 1012 14| 15| 16 | 14 15 16 14

bpak, % 1 1 2 3 4 5 6 3 4 5
KonuuectBo ameranei, mt 20 | 25 | 30 | 35|40 | 45| 40 | 40 20 25

Iloka3zatenno

[[uxTa nmpuHATa CIEAYOUIETO COCTaBa, %:
1) nureitHbiii yyryH — 30;

2) nepenenbHbI 4yryH —11;

3) 3epKanbHbINd 4YyI'yH — 7;

4) NOMEHHBIN YyTYH — 5;

5) JIOM yTraepoauCThIX cTaneh — 32;

6) BO3BpaT COOCTBEHHOTO MPOU3BOJICTBA — 15.

3aoaua 4

Paccunrarh HOpMy pacxoja IIMXTOBBIX MaTepuajoB 10 U IOCJIE BHEAPEHUS
OpPraHU3aIlMOHHO-TEXHUYECKUX MEPONPHUATHH, a TakKe HSKOHOMHUIO MeTaia MpHu
npousBoacTBe 1 000 wryk nmeraneir. Bec kaxaon oTiMBKU Ha aetainb paBeH 400 Kr,

0e3B03BpaTHBIC TOTEPHU paBHBI — 8 %, Opak — 4 %. Penent muxTol (B %) npuBenéH B
tabnure 5.

Tabnuua 5 — PenenT mumxThl U1 pacy€Ta HOPMBI pacxoa

HaunmeHnoBaHnne KOMIOHEHTOB Baprant

1 2 3 4 5 6 7 8 9 10
1. JIutelinplil uyrys JI-1 28 | 26 | 20 | 25 | 27 | 25 | 24 | 23 | 27 | 26
2. JIuteitnpit uyryn JI-2 10 | 11 [ 20 | IS5 [ 11 | 13 | 14 | 12 | 11 | 12
3. llepenenpubiii uyryH [1-1 10 | 10 | 10 | 10 | 10 | 9 5 8 14 | 13
4. Koskuit uyryn K430-6 1 2 1 3 1 3 5 4 7 2
5. lomeHHbIl peppocuuinii 3 4 3 2 3 5 3 3 3 3
6. JIoM yriepoaucThIX cTajaen 18 1 19|16 | 20 | 18 | 15 | 20 | 31 | 15 | 18
7. CoOCTBEHHBIC BO3BPATHBIC 30 | 28 | 30 | 25 | 30 | 30 [ 29 | 19 | 24 | 26




OTXOAbI

Hroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

3aoaua 5
OnpenenuTs HOPMY pacxoja IIMXTOBBIX MAaTEPHUAJIOB HAa HW3TOTOBJICHUE
KOJICHYATOTO Bayia U3 ceporo uyryHa. OTIIMBKa Bajia IPOU3BOJIUTCS B 3eMIIi0. Pement

MIUXTHI MPUBEIEH B TaOIUIIE 6.

Tabauya 6 — Peyenm wiuxmot (%)

HaunmenoBanue Bapuanr
KOMIIOHCHT 1 | 213145167 871910
1. UyryH auTerHbIN 42 | 40 | 41 39 | 35 | 37 | 45 | 41 46 | 43
2. Jlom cranbpHOM 12,5]114,5|13,5[18,5|19,5|15,5]|11,5]13,0]10,5 ] 12,0

3. JIoM 4yryHHBIH

MOKYIIHOM H BO3BpaT 43,4 (43,4 | 43,4 | 40,4 | 43,4 | 454 | 41,1 | 43,9 | 414 | 42,9

COOCTBEHHOIO
l'IpOI/I3BO,£[CTBa
4. Deppocumiyii 0909 1 | 1 [12]12109]08]07]| 1
JOMCHHBIU
5. KoBkuit uyryH 121,211 (1109|0912 ]| 13|14/ 1,1
Hroro: 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

YHCTBIN BEC OTIIMBKH, KT 60 | 65 62 61 63 67 66 | 31 32 39

JIuTHUKM W TpUOBUIM COCTaBISIOT 25 % oOT Beca OTIUBKU. [lpumycku Ha
MEXaHUYECKYl0 00pabOTKy OTJIMBOK COCTAaBISIIOT & % OT Beca TOTOBOWM JeTallu.
BosBpartusie motepu — 6 %, 6pak — 5 %.

Paccuntare 5KOHOMHIO METajula OT 3aMEHBI JIUThS B 3€MIIO OOOJIOYKOBBIM
autbeM. Bec netanm octaBaics npexHUM. Bec TUTHUKOB 1 MpUOBLIEH COKpaTUIICS 110
12 % oT Beca OTIMBKH, IPUITYCKH HA MEXaHUYECKYI0 00pabOTKy COKpPATUIIHCH 110 5 %,

6e3B03BpaTHBIC TOTEpU — 110 2,5 %, 6pak — 10 1 %.

[ToBbllIEHHBIN YPOBEHB

3aoaua 1
OmnpenenuTh Maccy MeTaJUIO3aBajKM Ha M3JEare A MpU Macce JKHUIAKOro MeTajlia

paBHO# 180 Kr 1 cyMMe BCEX TEXHOJIOTHUECKUX OTXO0B U NOTEPH JINThs HE Oonee 21 Kr.

3aoaua 2
PaccumnTath BO3BpaT COOCTBEHHOTO MPOW3BOICTBA JIMTEHHOTO 1IeXa Ha JieTalb b B
MPOIIEHTaX OT METAJIO3aBAJIKK M B MAacCe MPH HW3BECTHBIX BBIXOJIC TOJHOTO JIUThS —

77 %, TEXHOJIOTUUYECKUX OTX0JIaX U MOTepsX paBHBIX 5 % u Macce aeranu — 3,3 Kr.



3aoaua 3
OrnpenenuTh CTENeHb UCIIOIB30BAHUS CBIPhS, €CJIM U3BECTHO, YTO COJACpPIKAHUEC B

HEM YHCTOTO MeTayuia coctaBisieT 32 %, a ko3 durueHT Bpixoa rogHoro — 28 %.

Cnucok JuTepaTypbl, peKOMEHAyeMbIil K HCIOJIb30BAHMUIO 110 JAHHOU TeMe
OcHoBHasi JuTepaTypa:

Kynpun, b. Y. DnextpocHabxkeHue MpOMBIIUICHHBIX npeanpustuii: yued. / b. 1. Kynpun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporniecce! u anmapaTsl 3aIUTHl OKPYKAFOIICH cpeibl : yueo.mocoodue / A.
I'. Beromikun. - M. : Beicur.mk., 2008. - 639 c.

JlonoiHUTeIbHAS JTUTEpaTypa:

Cadponos, B. C. TexHomornueckue mpooieMbl OXpaHbl OKpYKaroIeH CpeIbl B
XUMHYECKOH mpombiniuieHHocTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.51.
boromonosa, H.B. ®unaesa. - Kyiiosimes : Apuan. ua-1, 1981. - 116 c.

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

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

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

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpbITOE 0Opa3zoBaHUe

TEMA 2. TEXHUKO-TEXHOJ/JIOTUYECKHUE CIIOCOBbI U CPEACTBA
PECYPCOOHEPI'OCBEPEKXEHMUS.
INPAKTUYECKOE 3AHATHE 7. HOPMUPOBAHHUE PACXOJA METAJLUTIA
HA IMTPOU3BOJCTBO IIOKOBOK

HCJIL 3AHATHA: U3YUUTHh TCOPETUIYCCKUC ITOJIOKCHHS 110 TEME 3aHATHA.

3HaHUsS ¥ yMeHNsl, IPUoOpeTaeMble CTYJIEeHTOM B pPe3yJibTaTe 0CBOEHUSI TeMbI U
(opmupyembIX KOMIeTeHUM

Kon, dbopmynupoBka Kon, dopmymnupoBka [Inanupyemsbie pe3yabTaThl
KOMIIETEHIUH MHAUKATOpa 00yu4eHHs 110 TUCIMILIHHE
(Mozyio),
XapaKTePU3YIOIIHE dTAIbl
(hopmMupoBaHUsI
KOMNETEHUIUW, MHJIUKATOPOB



https://openedu.ru/

IIK-3
oOecIeunBaTh
KOHTPOJTb
TEXHOJIOTHYECKUX
IIPOIIECCOB
MU3TOTOBJICHUS

Coocoben

MaITHHOCTPOUTEIHHBI
X W3JCIUNA CpEIHEU

CJII0KHOCTH
YIIPaBJIEHUS] UMHU

u

na-1 IIK-3 wucnone3yer
JIAHHBIC SKADA-cucrem
TUTS aHanImu3a
IIPOU3BOACTBEHHOU
CUTyallud W  BbIABJICHUSA
IIPUYUH Opaxka TUTS
U3TOTOBJICHUS
MAaIlMHOCTPOUTEIBHBIX
1531 (0117071 cpenHeu
CJI0’KHOCTH

Iloporosblii ypoBeHb
MOHUMAET METO/IbI
KOHTPOJIS KauecTBa
U3eIuil 1 00BEKTOB B
chepe
npodeccuoHaTbHON
NeSATeTbHOCTH, OCHOBBI
aHau3a IPUIUH
HapyLICHUI
TEXHOJIOTUYECKHUX
MIPOLIECCOB u
pa3pabaThIBaTh
MEpONpUsTUS 10 UX
NpeayNpPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
MOHUMAET
MIPOBEICHUS
MEpOIPUSATHUS
npoduitakTuKe
MIPOU3BOJICTBEHHOT'O
TpaBMaTu3Ma u
po¢heCCHOHATBHBIX
3a00JIEBaHNI; OCHOBBI
coOJI0ICHUS
AKOJIOTUYECKOMN
0e30macHOCTH
MIPOBOAMMBIX PadoT;

OCHOBBI

110

NJ-2 TIK-3 ocyuiecTBisier

TEXHOJIOTHUYCCKUE
HKCIIEPUMEHTHI 1o
3aJIaHHBIM ~ METOIUKaM ¢
00paboTKOM H  aHAIM30M
pe3yJIbTaTOB C
IPUMEHEHUEM CUCTEM
aBTOMAaTHU3HPOBAHHOTO
POEKTUPOBAHUS

IToporoBbiii ypoBeHb
UCTIONB3YET
MPUMEHEHNE METOJ/I0B
KOHTPOJISI KauecTBa
U3JIeTuil 1 OOBEKTOB B
chepe
npodeccruoHanbHON
TeSTEIBHOCTH,
MIPOBOJIUTH AaHAJIH3
IIPUYUH HAPYLICHUI
TEXHOJOTHYECKHUX
MPOIECCOB U
pa3pabaThIBaTh
MEPOTIPHUSITHS I10 MX
MPEeAYIPEXKICHHUIO;




IToBBbINIEHHBIHM
YPOBEHb

MIPOBOJAUT
MEPOTIPUSATHS IO
npoduiIakTuKe
MIPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U
po¢eCCUOHATBHBIX
3a00JICBaHUM,
KOHTPOJIMPOBATH
COOJIIOICHUE
AKOJIOTHYECKOM
0e30macHOCTH
MIPOBOIMMBIX PadoT;

NAa-3 IIK-3 wucnons3yer
CAD wu CAPP- cucremsl
TUTS MOZEIUPOBAHUS
buznueckux SIBJICHUH,
BO3HUKAOLIUX npu
peanuzanuu
TEXHOJIOTUYECKUX
MPOLIECCOB  M3TOTOBJICHUS
MaIlMHOCTPOUTETBHBIX
1631 (01171071 cpenHeu
CJI0KHOCTH

IloporoBelii ypoBeHb
MPUMEHSET

METOJIbI KOHTPOJIS
KadecTBa WU3JICIINIA U
00BEKTOB B cepe
npodeccuoHaTbHON
NEeSATENbHOCTH,
IIPOBOAUTH aHAJIN3
IIPUYUH HAPYLIECHUN
TEXHOJIOTUYECKHUX
MPOIIECCOB U
pa3pabaTbIBaTh
MEPOTIPUATHS 110 UX
pEeaYNPEKICHUIO;
IToBbIICHHBIN
YPOBEHb
OBJIAJICBAECT
CIIOCOOHOCTH
MIPOBOIUTH
MEpOIPHUATHS 110
npouIaKTUKe
MIPOU3BOJICTBEHHOT'O
TpaBMaTu3Ma u
po¢eCCUOHATIBHBIX
3a00JICBaHHUM,
KOHTPOJIMPOBATh
COOII0IEHUE
AKOJIOTUYECKOM
0e30macHOCTH




| mpoBoIMMBIX paGoT; |

Teopernyeckasi 4acThb
[TOKOBKM M IITAMIIOBKH MOJYYAOTCS MyTEM JABJICHHUS METa/la B TOPAYEM WU

XOJIOJTHOM COCTOSIHUM Ha Pa3IM4HOM Ky3HEUHOM 00OpY/I0BaHUU.
OcHOBHBIE 3Tallbl TEXHOJIOTMYECKOr0 MpoLEecca MOJMyUYEeHUs IE€Tadl U3 MOKOBKHU

HJIM TITAMITOBKH IPCIACTABIICHBI HA PUCYHKE 2.

U cxoHblit o Tlomyuenue | _,| VI3rorosnenue .| O6paboTKa NOKOBKH
MaTepHa 3aTOTOBKH HOKOBKU IIPU WY LITaMIIOBKU B
IITaMIIOBKE MEXaHHUYECKOM 1IeXe

" MTOJIYUCHUC JICTAJIN

PI/ICYHOK 2 — OCHOBHBIC 3TaIbl TEXHOJIOTHYSCKOTO Imponccca 1noJIyuCHuAa I1CTall U3

ITOKOBKH HWJIM IITAMIIOBKH

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

Ornpenenenre HOPMBI pacxojia MeTaJJla Ha M3TOTOBJICHUE JieTalie CBOOOIHOM
KOBKOW WJIM IITAMITIOBKOM 3aKJIIOYAETCS B Pacy€éTe pa3MEepoOB M MACChl HMCXOJHOU
3arOTOBKH.

B HopMmy pacxoma wmeTtamsia mpd 3TOM BKJIIOYAIOTCS Macca IOKOBKH HWIIU
HITAMIIOBKH, a TAKXKE 3arOTOBUTEJIbHBIE U TEXHOJIOTUYECKHE OTXO0/Ibl METaJIA.

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

‘] m.o. Vo

rae M, — Macca IOKOBKH;
M, — macca 3arOTOBUTEIIBHBIX OTXO0B WJIU TIOTEPh METAJLIA;
M, ,, — Macca TEXHOJIOTHUECKHX OTXO0JIOB IIPH KOBKE WJIHM IITAMIIOBKE;

M; — MacCCa MCTaJlia, TCPACMOI'O Ha yrap Ipu HarpeBe 3aroTOBKHU.

Macca MoKoBKH ornpeensercs no Gopmyie



Mn = M()vm, + Mu/). + M(er. + Mu s (23)

r7ie Moem — Macca 4epTEXHOM (YMCTOM) JIeTaNIH;
M, — macca MeTalIa Ha TIPUITYCKH;
Mon. — Macca MeTaiIa Ha IOy CKH;

M, —macca merania Ha HaITyCK, €CJIM OH TPEyCMOTPEH TEXHOIOTHUECKHM TPOLIECCOM.
Hopmuposanue pacxooa memainna npu c60000H0I KO6Ke

HMcxogHpIiMM 3arOTOBKaMM TPU HM3TOTOBJCHUU JETale METOJOM CBOOOIHOM
KOBKH MOTYT CIIYXHUTh:

a) CTaJIbHBIC CITUTKH;

0) mpokar.

Ecnu  ucxomHoil 3aroToBKOM CHYKMT CIUTOK CTald, TO OOBEM CIUTKA,
HE0OXOIMMOTO JIJIsi M3TOTOBJICHUS JCTAI METOJOM CBOOOIHOW KOBKH, ONPEICIIICTCS

o gopmyne

V=V, +V, vV, + Vo +V, +V., (24)
rae V,— 00bEéM IOKOBKH;
Vup6. — 00BEM 00pyOaeMoit MPUOBLIBHOM YacTH CIIMTKA, paBHbIN 2025 % Macchl CITUTKA;
Vou. — 00bEM 00pyOaeMoii IOHHOM YacTH CIIMTKA, PaBHBIN 5—7 % MacChl CIIUTKA;
Vosp. — 00BEM MeTamIa Ha 00pyOKH;
V¢ — 00BEM MeTana Ha BEICEUKH (BBIAPHI);

V), — 00béM MeTarna Ha yrap (3aBUCHT OT CII0Oc00a Harpena).

Macca cnuTka (Kr) pacCUMTBIBA€TCS YMHOXEHHEM ero o0bémMa Ha MIOTHOCTh

MeTalia:

Mcn. :l(E)T’ (25)

rae ¢ — miIOTHOCTh METaJllIa, I‘/CM3.



Ecim n3 cnuTka M3roToBIsSeTCS OJHA MTOKOBKA, TO HOPMa pacxoja mMeTaiia (Kr)
OyZIeT paBHa Macce CIIUTKA:

H[? = M(_','I’ (26)

Ecnu u3 cnuTka M3roTaBIMBaeTCs HECKOJBKO OJMHAKOBBIX IMOKOBOK, TO HOpMa
pacxojia Ha OJHY JIeTajb ONpeesaeTCs:

Mc1
H,=—=, (27)

rac n —44uciio IMOKOBOK.

MeTtogoM KOBKM JACTaJM dYallle BCEr0 M3rOTABIMBAIOTCS U3 Mpokata. Hopma
pacxojla MeTajlyla B 3TOM CIIy4yae CKJIAJbIBA€TCA M3 MAaCChl TEXHOJOTUYECKOU
3arOTOBKHU M 3arOTOBUTEIBHBIX OTXO/IOB.

Hp = M’su(’, + M:"(J" (28)

rae M, — Macca 3aroTOBKH;

M, — Macca 3aroTOBUTEIIbHBIX OTXOJ0B Ha OOPYOKH KOHIIA NPYTKa, Ha CTPYKKY
npu 00pe3Ke HE KPaTHOCTh PYTKA.

Maccy 3aroToBKH ONPEACIISIIOT 10 hopMyJie

_ (V’;ue, 'Q) ‘ (29)

e 1000
Unn  MCTONB3YIOT IS

pacuéToB HopMyIIbl U3 TAOJIUIIBI 7.

TaGHI/IHa 7- q)OpMyJ'II)I JTA pacqéTa MacCChI 3arOTOBKH B 3aBUCUMOCTH OT BHJa MaTe€puaia

Marepuan dopmyna pacuéra O0603HaYCHUS
1 2 3
JIucT, neHTa uau ol b-L-g M — macca, Kr;
rmoJjoca 100 a, b — mmomanes ceueHus

MaTepuaia, MM

L — nnvna nucra, JIEHTH WK
II0JIOCEI, MM;

¢ — IUIOTHOCThL MaTepuana, r/cm’;
10° — miepeBoIHO¥ KO(DUIHEHT.

Iponomxkenne Tabauus 7
1 2 3

KBanparusiit a’-L-q @’ — TUTOIAIb CeUEHHs, MM>

M=— ’ '

MPYTOK 106




Kpyrastit npyTok M = 0,7854-a>-L-q
100
[ecturpanusiii M= 0,866-S2-L-q S’ — pasmep moJ Kimod, M,
HpPYyTOK - 106
Tpy6a 4y = 07854 (02 —d?)-L-q 0,7854(1*~d*) — romase
= 100 MaTepHana, MM,

OO0OBEM TEXHOJIOTHYECKOH 3ar0OTOBKHU CKJIIAABIBACTCA U3 CIICAYIOIINX 3JICMCHTOB!

qus. = I/;r + I/oﬁp, + V;; + I/_‘-a (30)

rne V, — 00béM OKOBKH;
Vosp. — 00BEM MeTai1a Ha 00pYOKH;
Vs— 00BbEM MeTallIa Ha BHICEUKH (BBIAPHI);

V), — 00b€M MeTaiia Ha yrap (3aBHCHUT OT crioco0a HarpeBa).

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

rae Vs — o0béM roToBoOi JeTany no 4epTexy;
V,p. — 00bEM MeTa1a Ha MPUITYCKH;
Vson. — OOBEM MeTasIa Ha IOMYCKH;

V, — 00BbEM MeTania, UayIero B HaIycCK.

[IpakTueckn O00BEM TIOKOBKH ONpEAENsieTcss TakuM O00pa3oM: IOKOBKa
pa3bupaeTcss Ha TeoMeTpuueckue (GUrypbl, OObEM KOTOPBIX OMNpEAeseTcs 10
COOTBETCTBYIOIIUM (pOpPMYJIaM.

Pa3mepbl MpUIYCKOB U JIOMYCKOB pErjlaMEHTUPOBAHBI TOCYJAapPCTBEHHBIM
crangaptToM. Ilpu cBOOOAHONW KOBKE Ha MOJOTax MPUIYCKH HAa MEXAHUYECKYIO

00paboTKy OIPEAEIISIOT TaK:
HA MOJIWUHY NOKOBKU UL ouamemp nokoexu (/)
S5, =0,06 +0,0017L +2.8; (32)

Ha Onuny noxoexu (L)



&, = 0,087 +0,002L +10. (33)
[Ipu cBOOOAHON KOBKE Ha Mpeccax MPUIYCKH HA MEXaHUYECKYI0 00paboTKy
OTIPENICIISIFOTCS TaK:
HA MOAWUHY UIU ouamemp nokosku (/)
&, = 0,06 + 0,002 + 23; (34)
Ha OnuHy noxoexu (L)
5, =0,05/7 +0,05L + 26. (35)
Jlomycku Ha Ky3HEUHYI0 00paObOTKy (MM) MPHU U3TOTOBJIECHUU JIeTaliell KOBKOW Ha

MOJIOTaxX MOZKHO OIIPCACIIATH I10 CICAYIOIIUM (bOpMy.HaMI

HA MOIWUHY NOKOBKU UYL Ouamemp nokoexu (/)

+A,=0,028]1 + 0,004L +0,5; (36)
Ha OnuHy noxoexu (L)

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

IIpedenvHolil Ouamemp unyu moawuna NOKOBKU

=10+ 61 A (38)

Ilpeodenvras onuna nokosku L

L, =L+6tA; (39)
[Tocne onpenenenust 00bEMa MOKOBKH PACCUYUTHIBAIOT COCTABIISIONINE HIEMEHTHI
OTXOJIOB.
O6BEM 00pyOOK 3arOTOBKH (CM’) pacCUUTHLIBACTCS:
1) st npSMOYTOJIBHBIX CEUEHUM:

a) IpU KOBKE I10]] MOJIOTOM

V.., =030b"-h; (40)



0) mpy KOBKE IO/ TIPECCOM

V _ =0,26b%-h;

oop.

rje b — muprHa 3aTOTOBKH;

h — BBICOTA 3aTOTOBKHU.

2) nid UWIMHIPUYECKUX CEUCHUN:

a) IpU KOBKE T10]] MOJIOTOM

V. =0,23/1°;

0op

0) mpy KOBKE IO/ IPECCOM

V. =021]1".

oop .

(41)

(42)

(43)

Jlns ompeneneHusi OTXOAOB Ha OOpyOKYy MOXKHO BOCIOJIb30BAThCSl JTAHHBIMU

TaOInIbE! 8.

Ta6amma 8 — OpHeHTHPOBOYHBIC 3HAUYCHHUSI OTXOJIOB Ha yrap M 00pyOKH IIpU OJIYYCHUH TIOKOBOK

Tun noxKoBOK

ITorepu meramia ot
MaccChl TOKOBKH, %o

1 2

['myxue haaHIbl, TUTACTUHBI, KyOUKH, OpYCKH 1,5-2,5
@dnaHUbI C OTBEPCTHEM, XOMYTHI, MIOJIBECKH, T'ANKH 2,0
Komnbia 2,5
I'majnxwe Bajbl, BUIIKH 5,0-7,0

Tpozomikenye Tabms 8
Basibl 1 Banmmku ¢ OTHOCTOPOHHUMH YCTyIIaMU WIIN 7,0-10,0
dbnanamMu, O0JITHI, IIMOHKH, TPABEPCHI
Basbl 1 Banmuku ¢ AByXCTOPOHHUMH YCTyllaMH WX 10,0-15,0
OOpTUKaMU, IIMUHACIN, CEPhI'H, CKOOBI
["aeyHbIe KJIFOYM, TOKOBKH THIA IATYHOB 15,0-18,0
Pblyaru ciioxHbI€ MIATYHBI, KPUBOIIUIIBI 18,0-25,0
KoneHuartsie BaJibl, ppluaru 25,0-30,0

OO0bEM BbIcEUKH (BBIAPHI) MPU 00pPa30BaHUM OTBEPCTHUS B MOKOBKAX 3aBHCHUT OT

Ccrioco0a U3roTOBJIEHUS TTIOKOBOK.



Ecnu nmpumensieTcss mpomMBKa ¢ MOAKIAAHBIMH KOJIBIIAMHU, TO OOBEM BBIJIPHI

(cm’)
V. =(0,5+0,6)d%,. b, (44)

rae d,, — IMaMeTp MPOIINBKY;

h — BbICOTa TIPOIITMBAEMOI 3aTOTOBKHU.

Ecan IIPUMCHACTCSA IIPOIIHNBKaA 0e3 IIOAKJIaAHOIO KOJIbIIa C KaHTOBKOM

HpOHIHBaCMOﬁ 3aroToBKH, TO 00BEM BBIAPEI HAXOAUTCA CICAYIOIIUM o6pa30M:
V.=(0,15+0,20)d" . - h. (45)

O6béM mnoTepp MeTaia Ha yrap (CM°’) 3aBUCHUT OT crmoco0a HarpeBa H

OIpeACIACTCA TaK:

- M (46)
, 100

r7ie @ — MOTEpU MeTajlia Ha yrap, % K Macce 3aroTOBKU;
Vo — moTepu Ha OOpyOKHM, HA OOJIOW MpU IITaMIIOBKE W BBICEUKE, €CIH OHU

HUMCIOTCH.

3HaueHue KodhuIeHTa o 3aBUCUT OT crioco0a Harpera (Tabnuma 9).

Ta@zuua 9 — 3uauenus KOS(Z)d)ML{U@Hma (X B 3aBHCHMOCTH OT CII0CO0a Harpesa

Ilorepu 3a ogun
Crnoco6 narpesa HarpeB JJIs 3aTOTOBKH
U3 CTallu

HarpeB B kamepHO# nieun ¢ He(TAHBIM OTOIICHUEM 2,5

HarpeB B MeToan4eckoii re4yn ¢ HepTSHBIM OTOIUICHHEM 2,0
HarpeB B kaMepHO# ra3oBoil neyu 2,0
Harpes B MeTOAMYECKOM ra30BOM €YU 1,5

Harpes B nieun ¢ BOCCTAHOBUTEJIBHOW CPEeAOM 0,1

DJIEKTPOHArPEB MEYHOU 1,0
DNeKTpoHArpeB KOHTAKTHBIM 0,25
NHAyKIMOHHBIN HATPEB T.B.4. 0,2




| Harpes B pacniaBax coJieid 1 METaJI0B | 0,1 |

[Ipu MenkocepuitHOM U €IMHUYHOM IIPOM3BOJICTBE HOPMY pacxojia MeTajula Ipu
U3TOTOBJICHUU JIeTajiell KOBKOM pPACCUMTHIBAIOT C TMPUMEHEHHUEM YKPYINHEHHBIX
KOA(QUIMEHTOB, XapaKTEPU3YIOUIMX OTXOAbl M IMOTEPU MeTala B KY3HEUHOM H

3aroTOBHUTCJIIbHOM I EXaX:

H, =M. K., (47)

rae M,,. — Macca TEXHOJOrH4eCKOM 3aroTOBKH, KT
K. — kK03 GUIMEHT 3aTrO0TOBUTEIBHBIX ITOTEPh, XaPAKTEPU3YIOIIUX OTXO bl METAIIIA

IIPU PE3KE 3arOTOBOK.

M., =M,K, (48)

rae M, — mMacca MOKOBKH;
K, — k09QPunueHT TeXHOIOTHIECKIX OTXO0JIOB MPU KOBKE B 3aBUCHUMOCTH TPYIIIIBI

CJI0’KHOCTH U CII0co0a MMpOn3BOJACTBA.

3nayenne K, ans cBOOOIHOW KOBKH JAIOTCS B CHPAaBOYHUKAX MO 12 rpymmam

MoKoBOK. YacTe u3 HuX npuseeHa B Tadmuie 10.

Ta6nuua 10 — 3HaueHust KOIGPUIHEHTa TEXHOIOTHYECKUX OTXOOB IPU KOBKE

Ne
y0) 72000131 Bun mokoBOK, H3roTOBISIEMBIX U3 IPOKaTa K,
TMOKOBOK
1 [ToxoBkHM, M3roToBisieMble 0e3 oOcedku ((aHIBI TITyXue, 1.02-1.03
KpYTJIble, OBAJIbHBIE, MJIACTHUHBI) ’ ’
2 [ToxoBKHM, H3TOTOBIISIEMBbIE MPOTSKKON € MOCIeAyroIei 1.03
ruOKOM B MPHUCIIOCOOTICHUH (BHIIKH, CKOOBI) ’
3 [ToxoBKH, HM3TrOTOBJISIEMBIE MPOTSKKON C OJTHOCTOPOHHUMU
yctynamu (OOATBI C KpPYIJIOoW M KBaApaTHOW TOJOBKOM, 1,07-1,09
10103(0)31:979)
4 IloxoBKHM, H3rOoTOBJISEMEIC CBOOOJHOM KOBKOH ¢ 00cCeukoil 1.09-1.012
KpaeB (JIep>KaBKH) ’ ’
5 ITOKOBKHM, W3TrOTOBIISIEMBIE OCAIKOM C  MOCIEAYIOLIEH 1.10-1.15
noIMMBKOH ((pIaHIbl, IIECTEPHH, TANKH) ’ ’
6 [ToxoBKH, M3roTOBIIIEMble KOMOWHUPOBAHHBIMH MpUEMaMU 11512
CBOOOTHON KOBKH ’ ’




Bonpocs! 1 3axanus:
ba30BbIi1 ypoBeHB

3aoaua 1

Onpenenuth HOPpMY pacxofa W KOIPGUIMEHT HCIOJIb30BaHUSA MeTajia MpU
M3TOTOBJICHUU JIETAIM METOJIOM CBOOOJHOM KOBKHM MOJ npeccoM. McxoaHbie JaHHbIE:
yucThld Bec aetanu 89,2 kr. Jleranb M3rotaBiIMBaeTCs U3 KBaJApaTHOW ctanu. [[nuHa
neranu 860 MM, ctopoHa — 120 MM, auaMeTp OTBEPCTHS, MPOMUIMBAEMOro 0Oe3
noakiaagHoro konbiia — 40 MM, BbicoTa — 60 MM. OOBEM HOMYCKOB W HamycKa
cocrapisier 408 cm’. HarpeB 3aroToBKHM OCYILECTBJISETCS B METOAMYECKOW IEYH C

ra30BBIM OTOIICHHEM. 3arOTOBUTELHBIE OTXOJIBI COCTABIISIOT 3,8 KT.

3aoaua 2

Onpenenuts HOpMY pacxofa W KOIPGUIMEHT HCHOJIb30BaHUSA MeTajia MpU
W3TOTOBJICHUU TOKOBKHM BaJla METOJIOM CBOOOJHOW KOBKH IO MOJIOTOM. McXomHbie
JIaHHBIE:

1. Ywmctei Bec meranu — 13,6 K.
JleTanb M3roTaBiaMBaeTCs U3 KPYTJION CTaH.
Pasmepsr neramu: L — 280 mm, d — 80 mm.
JuaMeTp oTBEpCTHS, IPOLIMBAEMOTO C MOJIKJIAHBIM KOJIBLIOM — 16 MM.

HaneB 3aroTOBKH — HHHYKHHOHHBIﬁ.

AN

3aroToBUTEIIbHEBIE OTXOAbI cocTaBsaroT 0,4 Kr.

3aoaua 3

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

Wcxonupie faHHbBIC:

1. YwmcTelii Bec neTaiu — 3,6 KT.

2. Jletasnp U3roTaBIMBACTCS U3 KPYTJIIOM CTAIIH.
3. Jlnuna neranu — 160 MM, nuametp — 60 mm.
4

. JlmaMeTp nmpommBaeMoro CKBO3HOro OTBEpCTUs — 18 MM.

[ToBbIlIEHHBIN YPOBEHB



3aoaua 1

OnpenenuTh HOPMY pacxoja MeTajula IMPH U3TOTOBJICHUH TMOKOBKH M3 CIUTKA
ctand. IcxoaHble JaHHBIE:

1. Macca nokoBku — 12,5 Kr.

2. O6BEM MeTaIa Ha 06pyOKHu cocTasuser 12,8 cm’.

3. CauTok HarpeBaroT B KAMEPHOM Me4r ¢ HEPTSIHBIM OTOILIICHUEM.

3aoaua 2
Paccuntate HOpMy pacxona Merajia B YCIOBUSX €AUHUYHOTO IMPOU3BOJCTBA.
[lokoBka wH3roToBisgeTCAd IyTeM oOceyku KpaeB. Macca mnokoBkn — 12,6 kr.

Koadumment 3aroroBurensHbIX oteps — 1,2.

Cnncok JuTepaTypbl, peKOMeHAyeMbli K HCIO0JIb30BAHUIO 10 JAHHOI Teme
OcHoBHast JuTepaTypa:

Kynpun, b. 1. DnextpocHabxeHne MpoMbINIUICHHBIX Tipeanpustuii: yueo. / b. U. Kynpun. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccs! u anmapaTsl 3aIU Tl OKPYKAIOIICH cpefibl : yueb.mocodue / A.
I'. Beromkun. - M. : Beicur.mk., 2008. - 639 c.

JlonmosiHnTEILHAS JIUTEPATypa:

Cacdponos, B. C. Texnonoruueckue npo0aemMbl OXpaHbl OKPYKaoIel Cpe/ibl B
XUMHUYECKOH mpombiiiuieHHocTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
boromornora, H.B. ®unaesa. - Kyiiosimes : Apuar. ua-1, 1981. - 116 c.

backakos, A. I1. HerpaauunoHHble ¥ BO30OHOBIIIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueo.
/ A. I1. backakoB , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

Humepnem-pecypceot:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam
2 http://biblioclub.ru/ — D3bC «YHuBepcurteTckas OHOIHOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTaaor acCOUUAIUH SIIEKTPOHHBIX OHMOINOTEK
y4eOHbIX 3aBefieHni 1 oprannzanuiit CKOO

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



https://openedu.ru/

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

HpaKTI/I'leCKOC 3ansaTue 8. HopanOBalme pacxoaa MeTaJjia Npu mTaMIlOBKe

He.lll) 3AHATUSA: U3YYUTb TCOPETUUYCCKUC ITOJIOKCHUA IO TEMC 3aHATHUA.

3HaHuda u ymenus, npnoﬁpeTaeMme CTYACHTOM B pE€3yJabTaTe 0OCBOCHUA TEMbI U

¢dopmMupyeMbIX KOMIIETEH NI

Kon, popmynuposka
KOMIICTCHIINHN

Kon, popmynuposka
MHIUKATOpa

[Tnanupyembie pe3ynbTaThl
00yYeHHs IO JUCIUILINHE
(Momyiio),
XapaKTePHU3YIOIINE dTaIbI
hopMHUpOBaHUS
KOMIIETeHIWH, HHINKATOPOB

K-3
obecreunBaTh
KOHTPOJIb
TEXHOJIOTHYECKUX
MIPOIIECCOB
A3TrOTOBJIEHUS

Cooco0OeH

MalIMHOCTPOUTEIbHBI
X WU3IENUA CpeIHeu

CJIOKHOCTH
yIpaBJIEHUS UMU

n

IIK-3  wucnoas3yer
SKADA-cucrem
aHam3a

Na-1
JTAHHbBIE
JUIsSt
MIPOU3BOJACTBEHHOM
CUTyallud W  BbISBJICHUSA
MPUYXH Opaka TUIS
M3rOTOBJICHUS
MAIIMHOCTPOUTEIBbHBIX
1531 (17071 cpenHen
CJI0KHOCTH

IloporoBelii ypoBeHb
MOHUMAET METO/IbI
KOHTPOJIS KauecTBa
U31eNIuii 1 0ObEKTOB B
ctepe
npodecCuOHabHON
JESATETbHOCTH, OCHOBBI
aHaau3a MIPUYHH
HapyLICHUI
TEXHOJIOTUYECKHUX
MPOLIECCOB u
pa3pabaTbiBaTh
MEpONPUATUS TIO0 HX
NpEeaYNPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
MOHUMAET
MIPOBEICHUS
MEpPOTIPHUSATHS
npoQUIIaKTHKE
MIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma u
npoeccuoHaIbHbIX
3a00JieBaHUI; OCHOBBI
coOI0/IeHU s
JKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOJIMMBIX PadoT;

OCHOBBI

10

NJ-2 TIK-3 ocymectBasier
TEXHOJIOTUYECKUE

OKCIICPUMCHTEI I10

Iloporoselii ypoBeHb
UCIIOJIB3YET
IIPUMEHEHUE METOJOB




3aJaHHBIM ~ METOJHWKaM ¢
00paboOTKOM U  aHAIU30M
pE3yNIbTaToB C
IPUMEHEHUEM CUCTEM
aBTOMATU3WPOBAHHOTO
IPOEKTHPOBAHUS

KOHTPOJISl KauecTBa
n3AeIui U 00BEKTOB B
chepe
npodeccuoHaIbHON
NeATeIbHOCTH,
MPOBOAUTH aHAJIN3
MIPUYUH HAPYIICHUI
TEXHOJIOTUYECKHUX
MPOIIECCOB U
pa3pabaTbIBaTh
MEPOIPHUATHS 110 UX
NpeayNpPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb

TIPOBOJIUT
MEPOTIPUSATHS IO
npoduiIakTUKe
MIPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U
po¢eCCUOHAIBHBIX
3a00JICBaHUM,
KOHTPOJIMPOBATH
coOJroIeHNe
AKOJIOTUYECKOMN
0e30macHOCTH
MIPOBOIMMBIX PadoT;

NAa-3 IIK-3 wucnons3yer
CAD wu CAPP- cucremsl
TUISt MOZEIUPOBAHUS
buznueckux SIBJICHUH,
BO3HUKAOLIUX npu
peanuzanuu
TEXHOJIOTUYECKUX
MPOLIECCOB  M3TOTOBJICHUS
MaIlMHOCTPOUTETBHBIX
15631 (0117071 cpenHeu
CJI0KHOCTH

IHoporoBelii ypoBeHb
MIPUMEHSIET

METObI KOHTPOJIA
KauecTBa U3JCIIHN U
00BEKTOB B chepe
npodeccuoHaTbHON
JEeSATENBHOCTH,
MPOBOAUTH aHAJIU3
IIPUYUH HAPYLICHUN
TEXHOJOTUYECKHUX
IIPOLIECCOB U
pa3pabaTbIBaTh
MEpOIPUSATHUS 0 UX
NpeaynpexICHUIO;
IHoBbIIEHHBIN
YPOBEHb
OBJIAJICBAET




CIIOCOOHOCTH
MIPOBOIUTH
MEPOTIPUSATHS IO
npoQuIIaKTUKE
MIPOU3BOICTBEHHOTO
TpaBMaTU3Ma U
podeCCUOHATTBHBIX
3a00JICBaHUM,
KOHTPOJIMPOBATH
coOII0ICHHE
AKOJIOTUYECKOM
0e30ImacHOCTH
MIPOBOAMMBIX padoT;

TeopeTnyeckasi 4acThb
Hopwma pacxonma meraiia npu mTaMInoOBKE Ha MOJIOTax U MPECcax OIMPEeIsieTCs

o ¢opmye
H/) = M;m’. ) Mx.n,’ (49)

rae M.,.. — macca 3aroTOBKH;

M., —Macca 3aroToBUTEIBHBIX OTXOI0B.

Maccy 3aroToBKU ONpeestoT, UCX01 U3 00bEMA 3arOTOBKHU:

— Vsae. . q
sae. ]00 ° (50)

O0bEM 3aroTOBKH (CM’) PacCYMTHIBAIOT C YYETOM OTXOIOB METAJIa Ha 3ayCeHell
(006710i1), BBICEUKH (BBIAPHI) MPU MPOIITUBKE OTBEPCTHH, KICIIEBUHBI, TOTEPh HAa yrap u

oOpa3oBaHuE OKAJIMHBI IPU HArPEBE:

V)’H('. = V:I + V

0o

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

rae V, — 00bEM NOKOBKH (IITAMIOBKH);
Vosr. — 00bEM MeTaIa, UAYIIETO B 00JIOM;
V. — 00bEM MeTaiIa Ha KIICLCBUHY;
Ve.— 00béM MeTanIa Ha BBICEUKY (BBLADPY);

V), — 00BEM MeTaia Ha yrap.



O0BbEM OKOBKHU ONpenessieTcs Mo YepTexy U CKIaabIBaeTcs U3 00bEMa roToBoi
JeTAIA IUIIOC TPUIYCK HAa MEXAaHMYECKyl0 O00pa0OTKy M HamycK MpU Topsdei

ITaMIIOBKE:
an = +I/'(Jemn + I/H]L + V:l(fff. + K){)/:. > (52)

rae  Viem.— 00BEM TOTOBOM JI€TANN,
V,p. — 00BbEM MeTaIIa HA TIPUTTYCKH;
Vyan.— 00BEM MeTaIIIa HA HAITYCKH;

Voon. — 00BEM MeTaILIA HA JIOTTYCKH.

O6béM Merayuia Ha BHEMIHUM 0070M (Vo) MOXKET OBITH YCTaHOBJIEH IO

cienyromei popmye
I/m’u. = f : So + k;’.lc. : F‘()(‘H. ’ S:) ’ (53)

rae f— IIomiaap CCUYCHUsT MOCTHKA OOIOMHOM KaHABKH;

S, — JIMHA JIMHUHW, ONMMCAHHOW BOKPYr IITAMIIOBAHHON 3aroTOBKH IEHTPOM
TSDKECTH MOCTHKA,

k.« — K03 PHUIIMEHT 3aII0THEHUS METAIOM MarasuHa 00JOWHON KaHaBKH,

S~ NIMHA JIMHUM, ONKCAHHOM BOKPYT INTAMIIOBAHHOM 3arOTOBKHM IIEHTPOM
TSDKECTH BBIIIaBa 00JI0sI B MarasuH;

F — mnomane cedenuns KaHABKU, MM,

Macca o0mnost (Kr) ompenensiercss MyTéM YMHOXEHHUSI ero 00bEéMa Ha IMIOTHOCTH
MeTaia.

B cnyuasx, korga mTamMmoBKa 3aroTOBKH 0€3 KIICHIEBUHBI HEBO3MOXKHaA, €&
BEJIMYMHA TpellycMaTpUBaeTCs B HOpME pacxoja merauia. [loteps Ha KieHeBUHY
HAYHCIIAETCS TOJBKO MPHU Macce MOKOBOK 3,5 KT U BbIIIIE.

[Tpu macce mokoBok oT 3,5 kr mo 20 kr 00bEéM MeTayuia Ha KiemeBuny (Vi)
HAaXOJUTCS YMHOKEHUEM IUIOMIAAM MONEPEYHOro ceueHus 3arotoBku Ha 0,5-0,8, eé
JTMaMeTpa UIU CTOPOHBI KBaJIpara.

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

M, -P
M- — n K’
= (54)



rne P, — OTHOIIEHWE MAacChl KICIICBHHBI K Macce MOKOBKH, %, NMPUHUMACTCS I10

JTaHHBIM Ta0JMIe! 11.

T a6/lu7/[a 11 — Orxon veranna na KJICIIEBUHY HPH IITAMIIOBKE Ha MOJOTAX

Macca Knemesnna OTHOILIIEHNE MAaCCHI
MMOKOBKH, M, Juamertp d, Hnuna L, Macca M,,, | KJIEIIEBUHBI K Macce
KT MM MM KT IMOKOBKHU Py, %
0 0,5 — — — —
0,5-1 30-34 24-26 0,13-0,20 2620
1-2 35-38 27-29 0,22-0,27 22 12,5
2-3.5 3843 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 3axanus:
ba3oBblii ypoBeHb

3aoaua 1

OmnpenenuTs HOPMY pacxojia MeTala U KO3(QQHUIMEHT HCIOJIb30BaHUS TMPU
LITAMIIOBKE Ha Ipeccax. VMcxoaHsle AaHHBIE: Macca JeTald IO 4yepTexy — 29,4 Kr;
JIeTaJlb U3rOTaBIMBAETCS U3 KPYIJION cTaiu U uMeeT pazmepsl: L — 260mMm, quametp
otrBepctus — 16 MMm. [Ipumyck Ha MexaHUYECKyI0 00pabOTKy JeTaal MO CEYCHHIO — 3
MM, [0 JUIMHE jgeTamu — 4 MM. [lmomanb cedeHus oO0JIOMHOM kaHaBku — 10 cm?,
MepUMETp IITAMIIOBKU MO Jucty o06mos — 40 cm. KoadduumeHt 3amomHeHus
oOnoiiHoi kaHaBku — 0,8. HarpeB 3aroToBkH OCYIIECTBISETCS B KaAMEpPHOW meuu ¢

HE(TAHBIM OTOILICHHUEM.

3aoaua 2

PaccunTarh 3KOHOMHIO MeTallla TIPU 3aMEHE CBOOOIHOW KOBKHU ITOJ MOJIOTOM
mTamMrnoBkoi. OmnpenenuTs KO3PEGUIMEHT HCHOIb30BaHUS METallia U BO BTOPOM
cinyuae. MicxoiHble JaHHBIE:

1. YUncteiii Bec neranu — 22,4 Kr.

2. Jletanb U3roTaBiIMBAETCS U3 KPYTJIOW CTaJIH.



3. Pasmepnr geramu: L — 500 mm, oOutuii quamerp Aetanu — 75 MM, AHMAMETP
CIUIOIIHOI'O OTBEPCTHS — 22 MM.

4. Ilpunycku Ha MeXaHMYECKyr0 o0paldoTKy mpu mrammnoBke Ha 40 % MeHsblie,
4yeM Mpu CBOOOTHON KOBKE.

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

6. ®opma MocTHKa 00JI0IHON KaHABKU — LWJIMHJIP C paAlycoM B OCHOBaHUU — 20
MM.

7. JlnuHa TUHUY, ONMCBIBAEMON BOKPYT IITAMITYEMOW JETalIu LIEHTPOM TKECTH
MOCTHKA O0JOWHOM KaHABKH — 125 MM.

8. Koapdunment 3anonHeHus: o6oitHo#M kaHaBku — 0,8.

9. Inomaas ceyeHus MarasuHa o0JI0WHOM KaHaBku — 140 mm®,

10. [nuHa JMHWM, ONMCHIBAEMOM BOKPYT IITAMITy€EMOH 3arOTOBKM LEHTPOM
TSYKECTH BbIIJIaBa 0071051 B Mara3uusl — 218 mm.

11. HarpeB 3aroToBku Kak IpH KOBKE, TaK U IPH IITAMIIOBKE — MHAYKIIMOHHBIMH.

I1oBbIIIEHHBIN YPOBEHB

3aoaua 1

Paccuntate HOpMY pacxoia MeTalljla Ha u3aenue W o0mmii kodduimeHt
WCMOJIb30BAHUSI ~METajula MpU  YCIOBHM, YTO H3JEIWE BKIIOYACT JICTAJIH,
M3roTaBJIMBaeMbIC IITAMIIOBKOM, CBOOOIHOM KOBKOM M IMTHEM. MIcX0oqHBIE JaHHEIC:

- YHCTBIM BEC IMITAMIIOBAHHBIX JeTalied B u3nenuu — 120 kr;

- YHCTBIH BeC JieTajiei, moJiydaeMbIX cBOOOHOM KOBKOW — 210 KT;

- YHCTBIN BeC JUTHIX Aetaneu — 320 Kr;

- K03 PUIMEHT UCTI0NB30BaHUS MeTallia py mTamnoBke — 0,75;

- 1pu cBoOOHOI KOBKE — 0,68;

- 1npu qutee — 0,6.

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

Beromkun, A. I'. [Iporieccsl u anmapaTsl 3alIUThl OKPYKArOIIeH cpelibl : yued.mocodbue / A.
I'. BeromkuH. - M. : Beicir.amk., 2008. - 639 c.



JlonoTHUTeIbHAS JTUTepaTypa:

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

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

Humepuem-pecypcer:

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

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

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

TEMA 2. TEXHUKO-TEXHOJ/JIOTUYECKHUE CIIOCOBbI U CPEACTBA

PECYPCOOHEPI'OCBEPEKEHMUS.

INPAKTUYECKOE 3AHSTHUE 9. HOPMUPOBAHUE PACXOJA TOIIJINBHO-
QHEPITETUYECKHUX PECYPCOB U ITYTHU UX 9KOHOMUH

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

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

¢dopmMupyeMbIX KOMIIETEeHIHH

Kon, popmynupoBka

Kon, hopmymnupoBka

[Imarnpyemsbie pe3yabTaThl

KOMITETEHLIUU UHIMKATOPA 00y4eHus MO JIMCIUTLITHHE
(Mozyio0),
XapaKTepU3yIoIlUe dTarbl
(hopmMupoBaHUs
KOMIICTCHIIMHY, HHAWKATOPOB
IIK-3 Cnocoben | UJI-1 TIK-3  wucnonb3yer | [IoporoBblii ypoBeHb
o0ecrieunBaTh JTaHHBIC SKADA-cucreMm | moHUMaeT METO/IbI
KOHTPOJIb TUIS aHaJIN3a | KOHTPOJISA KauyecTBa
TEXHOJIOTHYECKHUX IIPOU3BOJICTBEHHOU U3JENUA U 0OBEKTOB B
IIPOLIECCOB CUTyalldd ¥  BBIABICHUS | cepe
W3TOTOBJICHUS IPUYIUH Opaka s | po¢heCCUOHATBbHON
MalIMHOCTPOUTENIbHBI | U3TOTOBJIEHUS NESTENbHOCTH, OCHOBBI
X U3JEIUA CPEIHEW | MAIMHOCTPOUTEIIBHBIX aHaJn3a [IPUYYH
CJI10’KHOCTH U | U3EIHN CpeIHEN | HApyLICHUI
YIpaBJICHUS UMU CJIO)KHOCTH TEXHOJOTUYECKUX
IIPOLIECCOB u
pa3palaThIBaTh

MEpONIPHUATHS TI0 HUX
MPEIYPEKICHUIO;



https://openedu.ru/

IToBBbINIEHHBIHM
YPOBE€Hb
ITIOHUMAET
MIPOBEICHHUS
MEPOTIPUSATHS
npoUIaKTHKE
IIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma u
podheCCHOHAIBHBIX
3a00/ICBaHHUI; OCHOBBI
COOJTIOICHUS
AKOJIOTHYECKOM
0e30macHOCTH
MIPOBOIMMBIX PadoT;

OCHOBBI

110

NJ-2 TIK-3 ocyuiecTBisier

TEXHOJOTUYCCKHE
9KCIIECPUMEHTHI 1o
3aJJaHHBIM METOJUKAM C
00paboTKOW H  aHAIM30M
pe3yIbTaTOB C
IPUMCHCHUEM CUCTEM
aBTOMATU3UPOBAHHOT'O
IPOSKTUPOBAHUS

IloporoBelii ypoBeHb
UCITOJIB3YyEeT
MIPUMEHEHUE METOJIOB
KOHTPOJIS KaueCcTBa
W3JIeNIUA 1 OOBEKTOB B
chepe
npodecCHOHATILHON
NESATEILHOCTH,
MIPOBOIUTH aHAJTH3
IIPUYUH HAPYLICHUI
TEXHOJIOTHYCCKHX
MPOIIECCOB U
pa3pabaThIBaTh
MEPOTIPUATHS 110 UX
MPEAYTIPEKICHHIO;
IToBbIIIEHHBIH
YPOBEHb

MIPOBOUT
MEpOIPHUATHS 110
npodrrakTuKe
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma u
po¢eCCUOHATIBHBIX
3a00JICBaHHUI,
KOHTPOJUPOBATH
COOII0IEHUE
AKOJIOTUYECKOU
0e30ImacHOCTH
MIPOBOJIMMBIX PadoT;




Na-3 IIK-3 wucnoms3yer
CAD u CAPP- cucremsl
TUTS MO/JICITUPOBAHUS
bu3nIecKux SIBJICHU,
BO3HUKAIOIIUX npu
peanuzanuu
TEXHOJIOTUYECKHUX
IIPOLIECCOB  M3TOTOBJICHUS
MAaIIMHOCTPOUTEIBHBIX

)5 €31 (SN5071 CpelHen
CJI0KHOCTH

Iloporosblii ypoBeHb
IIPUMEHSIET

METOJbI KOHTPOJIA
KayecTBa U3JCINU U
00BEKTOB B cepe
npo¢ecCuOHAIBbHON
NEeSTENBHOCTH,
IIPOBOAUTH AHAJIN3
IIPUYXH HAPYIIEHUN
TEXHOJIOTUYECKUX
IIPOLIECCOB U

pa3pabaThIBaTh
MEPOTIPUATHS 110 UX
MIPEAYIPEIKICHUIO;
IToBBIIIEHHDBIH
YPOBE€Hb
OBJIaJICBAET
CIIOCOOHOCTD
MIPOBOJAUTH
MEpOIPHUATHS 110
npoduIakTUKe
IIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma U
podeccuoHambHbIX
3a00JIeBaHHH,
KOHTPOJUPOBATH
coOroieHne
AKOJIOTMYECKOM
0e30IMacHOCTH
MIPOBOJAMMBIX PadoT;

Teopernyeckas 4acTb

TommBoroproyne BEIIECTBA  BBIACIAIOT INPU  CKUTAHUM  3HAYUTEIILHOE
KOJIMYECTBO TEIIOThI, KOTOpPask UCIOJIb3YETCSI HEMOCPEACTBEHHO B TEXHOJOTMYECKUX
npoueccax WM mnpeoOpasyercss B Ipyrue BHIAbI dHepruu. K TommmBy, kak IpaBuio,
OTHOCAT T€ TOPIOYME BEIIECTBA, KOTOPBIE JAOCTATOYHO HIMPOKO PACIpPOCTPAHEHBI B
MPUPOJIE U OCHOBHOM COCTaBHOM YacThIO KOTOPBIX SIBJISETCS yraepo: Topd, Oypeiil u
KaMEHHBIN yroiib, He(pTh U HEPTENMPOAYKTHI (Ma3yT, OCH3UH), IPUPOIHBIH ra3.
Hamnpasnenus pacxona TOIIMBA W 3JIEKTPOIHEPTHHM HA TEXHOJIOTMYECKHUE ILIENIH

IIPEACTAaBJICHbI HA PUCYHKE 5.
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Pucynok 5 — HanpaBnenus pacxoza TOIUIMBA U AJIEKTPOIHEPTUU
Pacxon, TornBa HOpMHUPYETCS B YCJIOBHOM TOIUIMBE (TIPH CKUTaHUU 1 KT TaKoro
torumBa Bbiensiercs 7 000 kkan Tersia). B pacuérax Bce Bubl HATypajbHOTO TOILUIMBA
NPUBOJISATCS K YCIIOBHOMY Uepe3 KaJOpUKHbIE SKBUBAJICHTHI (PAacXo/1 HATypaibHOTO
TOIUIMBA YMHOKAETCS Ha KaJOPUKHBIN 3KBUBaJIEHT). KanopuiiHble S5KBUBAJIEHTHI
OIIPEAENSETCS OTHOIIEHHEM TEINIOTBOPHOM CIIOCOOHOCTH HaTypajlbHOIO TOILIMBA K
TETIOTBOPHOW CIIOCOOHOCTH YCIOBHOIO TOIUIMBA. TemIoTBOpHas CloCOOHOCTh
HaTypaJbHOI'O TOILIMBA PA3JIMYHA, OIPEIEIIAETCS 10 COOTBETCTBYIOIIMM CIIPABOYHUKAM.
Hanpumep, TennoTBopHas criocoOHOCTh IOHELKOr0 JUIMHHOIUIAMEHHOT'O YTJIsI
coctasiser 5 000-5 700 kxai/kr, Toriero — 6 300—-6 700 kkai/Kr  T.1I.

Bonpocsl u 3aganus:
ba30BbIi1 ypoBEeHB
1. OnumuTe NopsiAOK pacy€éTa HOPMbBI PAcXoj/ia TOIJIMBA HA IUJIABKY MeTajia U

Ha BBIPA0OTKY Mapa.

2. B u4ém 3akmrouaercsd pacy€T HOPM pacxoJa TOIUIMBA Ha OTOIUJIEHUE
nomenieHni? ONUIINTE MOCIEA0BATENIbHOCTh PACUETA.

3. Ha3zoBuTe OCHOBHBIE COCTABIISIFOIIME HOPM pacxojia 3JIEKTPOIHEPIHMH Ha
OCBEILIEHNUE.

4. OxapakTepu3yiiTe MyTH KOHOMHUHU TOIUIMBHO-DHEPIeTHUECKUX PECYPCOB Ha
MIPOM3BOJICTBEHHBIX MPEANPUSITUSIX U B OBITY.

Cnucok JuTepaTypbl, peKOMEHAyeMblil K HCIOJIb30BAHMIO 110 JAHHOU TeMe



OcHoBHast iMTEpaTypa:

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

Jlomo/IHUTeIbHAS JIUTepaTypa:
Cadponos, B. C. Texnonornueckue npoOieMbl OXpaHbl OKPY>KaIOIIeH cpeIbl B
XUMUYECKO# poMbItiuieHHOCTH [Tekct] : yueb. mocodue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiosimes : ABuau. usa-t, 1981. - 116 c.

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

Humepnem-pecypcot:

1 http://window.edu.ru/ — emuHOE OKHO OCTYIIa K 00pa30BaTeIbHBIM pecypcam

2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6MOIMOTEKa OHIANHY.

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

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

TEMA 2. TEXHUKO-TEXHOJ/JIOTUYECKHUE CIIOCOBbI U CPEACTBA
PECYPCOSHEPI'OCBEPEKEHMUA.

IIpakTuueckoe 3ansitue 10. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
QHEPITETUYECKUX PECYPCOB U ITYTHU UX SKOHOMUHA

(MMPOJIOJIDKEHHUE)

HCJIL S3AHATHA: U3YUUTHh TCOPETUIYCCKUC ITOJIOKCHHS 110 TEME 3aHATHA.

3HaHUA U ymenud, npnoﬁpeTaeMble CTYACHTOM B pe3yJjibTaTe 0CBOCHUA TEMbI U

(opmupyembIX KOMIeTeHUM

Kon, popmynuposka

Kona, popmynuposka

[Inanupyemsele pe3yabTaThl
00y4YeHus 10 AUCITUTUINHE

KOMIICTCHITUH WHJIMKaTOpa
(MomyIio),
XapaKTECPU3YIOMIUEC 3TAIlbl
(dhopmMupoBaHUL
KOMNETEHUIUW, MHJIUKATOPOB
IK-3 Cnocoben | UJI-1 TIK-3 ucnons3yer | IlloporoBblii ypoBeHb
o0ecrieunBaTh JTaHHBIE SKADA-cucreMm | moHUMAaET METO/IbI
KOHTPOJIb TSI aHaln3a | KOHTPOJIS KauyecTBa
TEXHOJIOTHISCKUX MPOU3BOJICTBEHHOI M3JCIINi U 00OBEKTOB B
MPOLIECCOB CUTyallud ¥  BbIBICHUS | chepe
M3rOTOBJICHUS MIPUYXH Opaka JUIsl | TpodpecCHoHaIbHOM



https://openedu.ru/

MaIIMHOCTPOUTEIHHBI
X W3HENUN CpeaHeu
CJIOKHOCTH 51

YIIpaBJIEHUS] UMHU

U3TOTOBJICHUS
MalIMHOCTPOUTEIbHBIX

17631 (S 1507 cpenHen
CJI0KHOCTH

TESTEIHPHOCTH, OCHOBBI
aHamM3a MIPUYHH
HapyLIeHUI
TEXHOJIOTHYECKHUX
MIPOIIECCOB U
pa3pabaTbiBaTh
MEpONpUATUS TI0 HX
MPEeAYIPEXKICHHUIO;
IToBbIIEHHBIN
YPOBeHb
MOHUMAET
MIPOBEICHUS
MEPOTIPUATHS
npoUIIaKTHKE
MIPOU3BOICTBEHHOTO
TpaBMaTHU3Ma "
npo¢eCCUOHATIBHBIX
3a00JIeBaHUM; OCHOBBI
COOJIIO NEHUSA
JKOJIOTUYECKOHN
0e30macHOCTH
MPOBOJIMMBIX PadoT;

OCHOBbI

10

NJ-2 IIK-3 ocymecTBuser
TEXHOJOTUYECKUE

JKCIIEPUMEHTHI o
3aJJaHHbIM  METOJMKaM ¢
00paboTKOM H  aHAIU30M

pe3yibTaToB C
IpUMEHEHUEM CUCTEM
aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHUS

Iloporoseliii ypoBeHb
UCIIOJIb3YyET
MPUMEHEHUE METOJI0B
KOHTPOJISl KauecTBa
A31eUi 1 00OBEKTOB B
chepe
npodeccuoHanbHON
NEeATEIbHOCTH,
MIPOBOAUTH aHAJIN3
IIPUYXH HAPYIIEHUN
TEXHOJIOTUYECKHUX
IIPOLIECCOB U
pa3pabaThIBaTh
MEpOMPUSATHUS IO UX
NpeayNpPEKICHUIO;
IToBbIIEHHBIH
YPOBeHb

MIPOBOJUT
MEpONPUATHS 11O
poUIaKTHKE
IIPOU3BOJICTBEHHOT'O




TpaBMaTu3Ma u
po¢heCCUOHATIBHBIX
3a00JICBaHHU,
KOHTPOJUPOBATH
coOroieHne
DKOJIOTMYECKOM
0e30IMacHOCTH
MIPOBOJIMMBIX PadoT;

NA-3 IIK-3 wucnons3yer
CAD u CAPP- cucremnl
TSI MOJICTUPOBAHUS
bu3nYeCcKux SIBJICHU,
BO3HUKAIOIINX npu
peanuzanuu
TEXHOJIOTHYSCKHUX
MPOIIECCOB  M3TOTOBJICHUS
MAaIIMHOCTPOUTEIBbHBIX
15631 () 05051 CpelHen
CJIO)KHOCTH

IHoporoswlii ypoBeHb
MPUMEHSET

METOIbI KOHTPOJIS
Ka4yeCTBa U3JCIINN U
00BbeKTOB B chepe
npodeccuoHaIbHON
JCSATEIBHOCTH,
MIPOBOJIUTH aHAJIH3
MIPUYUH HAPYIICHUI
TEXHOJIOTUYECKHUX
MIPOIIECCOB U
pa3pabaTbiBaTh
MEPOTIPUATHUS 110 UX
MPEeAYIPEKICHUIO;
IToBbIIEHHBIH
YPOBE€Hb
OBJIQ/ICBACT
CIIOCOOHOCTH
MIPOBOIUTH
MEPOTIPUSATHS 10
npoUIaKTHKE
IIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma U
podheCCHOHAIBHBIX
3a00JICBaHUM,
KOHTPOJUPOBATH
coOroIeHne
AKOJIOTUYECKOMN
0e30macHOCTH
MIPOBOIMMBIX PadoT;

TeopeTnyeckasi 4acThb

Memoouueckue ykazanus K 6blnoJiHeHUI 3A0ay




1. O6miee KOTUYECTBO TOIUIMBA, C)KUTAEMOTO B TUIABMJIBHOM TEYH OMPEACIISIOT
o ¢opmyJie
QI ) Q.l/ + qﬁ ’ tl?.l
p ’
" _(QJ T9; "'94)

(84)

m -

rne B, — oOlee KOJIMYecTBO TOIJIMBA, CKUTAaeMOro B IUIABUIILHON NEUH, KT;

¢ — HOPMAaTHB TIOJIE3HOTO PAcXo/ia Tera, KKaT;

0, — Bec MeTaui03aBajKu, T;

¢s — HOPMaTHB MOTEPH TEIUIa B OKPYKAIOIYIO CPey, KKaji/J;

t» — BpeMsI TUTaBKH, Yac;

) — TETIUIOTBOPHAs CITIOCOOHOCTH HATYPAIbHOTO TOTUTUBA, KKaJI/KT;

q> 43 4+ — HOPMATUBBI MOTEPH TEIJIa COOTBETCTBEHHO C YXOJSAIIUMH Ta3aMH, OT
XUMHAYECKOW HETIOTHOTHI CTOPaHUsI TOIINBA, OT MEXaHMYECKON HETOTHOTHI CTOPAHUS
TOILIMBA, KKaJ/KT.

2. Pacxon TommBa B HarpeBaTeNbHBIX MeYax onpesensercs no gopmyie

_ QI ) Q'; + qj' ) tu,xac.
B, = A e (85)

H m

rne B, — oOmee KOJIMYECTBO TOIUIMBA, HEOOXOAMMOE [UIsl OCYIIECTBICHUS
TEXHOJIOTMYECKOT0 Mpolecca HarpeBa MeTajlia, Kr;

0, — Bec MeTaJlJla HarpeBaeMou 3aroToBKH, KT;

K, — xoadduveHT, yYuThIBaOIINi OTHEM TEIJIa B TONIKE HAarpeBaTeIbHOU MeYH;

t..;a.— BpEMs HarpeBa 3aroTOBKH, 4ac.

3. HopmatuB moJie3HOro pacxo/a Teria ONMpeIessioT mo Gpopmye
ql = C(t.l\ - tu)’ (86)

rae C — TerioéMKOCTh MeTalia, KKaJl/TP-KT ;
f. — KOHEUHas TeMIleparypa HarpeBa meraia, °C;

t, — HayaJlbHasl TeMIlepaTypa HarpeBa metaiia, °C.

Bonpocs! u 3axanus:
ba30BbIi1 ypoBEeHB



3aoaua 1

Paccuurars pacxos TominBa, COXKEHHOTO 32 OJIHY IJIaBKY B IJIaBUJILHOM MeYH,
€CJI HOPMaTHUB IIOJIE3HOIO0 pPacxXoja TeIia Ha IIaBkKy 1 T Meramio3zaBajiku — 369,6
KKaJ, BEC METaJUI03aBAJIKU — | T, HOpPMAaTUB MOTEPh TEIJIa B OKPYKAIOIIYIO Cpeay —
74 300 kkay/4, Bpems IUTaBKH — 2 4Yaca, TEIJIOTBOPHAsl CIIOCOOHOCTh HATYypaJbHOTO
tormBa — 9 300 kkan/kr, HOpMATUB TMOTEPh TEIUIa C yXOIAmUMH razamu — 4 750
KKaJI/KI, HOpPMAaTHB TOTEPh TEIJIa OT XUMUUYECKOM HETOJHOTHI CTOpPaHHUsl TOIUIUBA —
1 080 kkan/kr, HOpMATHB TOTEPh TEIUIA OT MEXAHMYECKOW HEMOJHOTHI CrOpaHUs

TorutuBa — 2 080 KKaJ/Kr.

3aoaua 2

Paccuntath pacxon Masyta Ha HarpeB | T METaNIMYECKHX 3aroTOBOK.
JmurenpHOCTh HarpeBa — 2 4. HauvanbHas temmeparypa HarpeBa Mmetamuia — 18°C,
KOHeuHasi TeMreparypa HarpeBa metamwia — 1 250°C. TemnoTrBopHasi criocoOHOCTH
mazyta — 9 330 kkan/kr. Termoémkocts meramna — 0,3 Kkajn/rp-Kr, Ko3(p(UIUEHT,

YYUTBIBAIOMINNA OTHEM Teria B Tonke neun — 0,38, moTrepu B OKPYXKaIoIIyl cpeay —
79 566 kkai/y.

IToBbIIIEHHBIN YPOBEHB

3aoaua 1

Onpenenuth HOpPMATUB MOJE3HOTO pacxoja TelJla B HarpeBaTEJIbHOM Me4Yn
TEPMUYECKOIO 11€Xa, eCIIu:

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

2) KoHeuHas TeMIieparypa HarpeBa metayia — 1 180°C;

3) HayanbHas TeMmrepaTypa HarpeBa metaa — 22°C.

Cnucok JuTepaTypbl, peKOMEHAyeMbIil K HCIIOJIb30BAHMIO 110 JAHHOU TeMe
OcHoBHas MTEpaTypa:

Kynpun, b. Y. DnexkrpocHabxkeHne npoMblIIeHHbIX npeanpustuii: yueO. / b. U. Kynpus. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

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

JlomoJIHMTeIbHAS JIUTepaTypa:

Cadponos, B. C. TexHonmornueckue mpooIeMbl OXpaHbl OKPYKAIOIICH CPe/Ibl B
XUMHUYECKOH mpombinuieHHoCcTH [ TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.



boromonosa, H.B. ®unaesa. - Kyiiobies : Apuan. un-1, 1981. - 116 c.

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

Humepnem-pecypcot:

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

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

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

TEMA 2. TEXHUKO-TEXHOJ/JIOTUYECKHUE CIIOCOBbI U CPEJACTBA
PECYPCOSHEPI'OCBEPEKEHMUA.

IIpakTuueckoe 3ansatue 11. HOPMUPOBAHUE PACXOJA TOIIJIMBHO-
SQHEPITETUYECKUX PECYPCOB 1 IIYTU UX DKOHOMUUN

(MMPOJIOJIDKEHHUE)

HCJII) 3AHATHA: U3YUUTHh TCOPETUIYCCKUC ITOJIOKCHHS 110 TEME 3aHATHA.

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

(opmupyembIX KOMNeTeHUM

Kon, popmynuposka

Kona, popmynuposka

[Inanupyemsele pe3yabTaThl
00y4JeHus 10 AUCITUTUINHE

KOMIIETEHIUH WHJIUKATOpa
(MomyImio),
XapaKTCPU3YIOMIUEC 3TAIlbL
(hopmMupoBaHUsI
KOMNETEHIUN, HHJIUKATOPOB
IIK-3 Cnocob6en | UJI-1 TIK-3 ucnons3yet | IlloporoBblii ypoBeHb
o0ecrieunBaTh JTaHHBIE SKADA-cucreMm | moHUMAaET METO/IbI
KOHTPOJIb TS aHalin3a | KOHTPOJIS KayecTBa
TEXHOJIOTUYECKUX MPOU3BOJACTBEHHOU M3AeIuid 1 0OBEKTOB B
MPOLIECCOB CUTyallud U  BbIBICHUs | chepe
M3TOTOBJIEHUS IPUYUH Opaka s | MpO(eCCUOHAIBHON
MAIIIMHOCTPOUTENbHBI | U3TOTOBJICHUS JESITETbHOCTH, OCHOBBI
X U3IEIUNA CpeAHEW | MAIMHOCTPOUTEIbHBIX aHau3a IPUYYH
CJIOKHOCTH U | U3 CpEIHEH | HAapyLICHU M
yIpaBJICHUS UMU CJI0KHOCTH TEXHOJIOTHYECKUX
MPOLIECCOB 151
pa3pabaTbiBaTh
MEPONPHUATUS IO HX
MPEYITPEKICHUIO;
IToBbIIEHHBIH

YpOBeHb



https://openedu.ru/

ITIOHUMAET
MIPOBEICHUS
MEPOTIPUSATHS
npoQuIIaKTUKE
MIPOU3BOICTBEHHOTO
TpaBMaTU3Ma "
podeCCUOHATTBHBIX
3a00JICBaHMUI; OCHOBBI
COOTIOICHUS
AKOJIOTMYECKOH
0e30IMacHOCTH
MIPOBOIMMBIX padoT;

OCHOBBI

10

NJ-2 TIK-3 ocyumectBasier
TEXHOJIOTUYECKUE
AKCIIEPUMEHTHI 1o
3aJIaHHBIM ~ METOJMKaM C
00paboTKOW M  aHAIM30M
pe3yJIbTaToB C
pUMEHEHUEM CUCTEM
aBTOMATU3UPOBAHHOTO
MIPOCKTUPOBAHMUS

Iloporosblii ypoBeHb
HCIIOJB3YeT
MIPUMEHEHUE METOJI0B
KOHTpPOJISl KaueCcTBa
u3JIeIuil 1 OOBEKTOB B
chepe
npodeccuoHaTbHON
NEeSATENbHOCTH,
MPOBOAUTH aHAJIU3
MIPUYXH HAPYIIEHUN
TEXHOJIOTUYECKHUX
MPOIIECCOB U
pa3pabaTbIBaTh
MEpOIPUSATHUS IO UX
PEAYTNPEKICHUIO;
IToBbIIIEHHBIN
YPOBEHb

MIPOBOJAUT
MEpONPUATHS 11O
npoduIakTUKe
MIPOU3BOJICTBEHHOTO
TpaBMaTu3Ma u
npodeccuoHambHbIX
3a00JIeBaHHH,
KOHTPOJIUPOBATh
COOI0IEHUE
AKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOJIMMBIX padoT;

na-3 IIK-3 wucnons3yer
CAD u CAPP- cucremsl

IloporoBelii ypoBeHb
IIPUMEHSET




TUIS MOJICTUPOBaHUS
buznIecKux SIBJICHU,
BO3HUKAIOITUX pu
peanuzanuu
TEXHOJIOTUYECKHUX
MPOLIECCOB  M3TOTOBJIIEHUS
MaIIMHOCTPOUTEIbHBIX
U3 CpelHEr
CJI0’KHOCTH

METOIBI KOHTPOJIS
KauecTBa U3JEIUN U
00BEKTOB B chepe
npodeccuoHaIbHON
JCSATEIBHOCTH,
MPOBOJUTH aHAIH3
MPUYUH HAPYIIEHUN
TEXHOJIOTUYECKHUX
MPOIIECCOB U

pa3pabaTbIBaTh
MEPOIPHUATHS 110 UX
NpeayNpPEKICHUIO;
IToBBbINIEHHBIM
YPOBEHb
OBJIaJICBAcT
CITOCOOHOCTH
MIPOBOJIUTH
MEpOIPUATHUS TI0
poUIaKTHKE
MIPOU3BOJICTBEHHOTO
TpaBMaTU3Ma U
po¢heCCHOHATBHBIX
3a00JIEBaHHH,
KOHTPOJUPOBATH
COOIIOACHHE
AKOJIOTHYECKOM
0e30macHOCTH
MIPOBOAMMBIX PadoT;

Bonpocs! 1 3axanus:

ba3oBblii ypoBEeHb
3aoaua 1

Paccuutath HOpMy pacxoja TOIJIMBA Ha BbIPAaOOTKY | T cTaHmapTHOro mnapa,

eciu K03(pPHUIMEHT MONIe3HOT0 AEUCTBUS KOTEIHHON yCTaHOBKM NpUHST — 0,68.

3aoaua 2
OnpenenuTs NOTPEOHOCTH B TOIUIMBE Ha OTONMUTEIbHBIN CE30H JUIS 3/1aHUs, €CIIH:
ero HapyXHblii 00béM — 47 860 M°, ynenbHas TemsoBas xapakrepuctiuka — 0,350

KKaJ1/9'M>, TIPOJOJUKHTENBHOCTh OTONHUTENLHOrO ce30Ha — 230 1aH., cpemHss



TeMIlepaTypa Hapy>KHOTO BO3JlyXa OTONUTeNbHOro ce3oHa — —14°C, TpeOyemas

BHYTpeHHss TemriepaTtypa — +18°C, KIIJ[ oronurensHol ycranoBkH — 0,8.
Memoouueckue ykazanus K evtnonnenuro 3aoau 1, 2

1. Hopma pacxona TorumBa Ha BIpaOOTKY 1 T cTaHAApTHOTO Mapa oIpeaesnsercs

o ¢popmyie
P-1000
7000 (87)

rie H — Hopma pacxoja TorauBa Ha BeIpaOOTKY | T cTaHAapTHOTO Hapa, Kr/T;

P — pacxon HarTypaJbHOrO TOIUIMBAa Ha IPOU3BOACTBO 1 T cTaHmapTHOro mapa,

KKaJI/KT.

Pacxon HaTypaJIbHOI'O TOIIJIMBA HA IIPOU3BOJACTBO IT CTaHIApPTHOTIO I1apa:

P== (88)

rae 640 — KoJIMYecTBO KKaJl, HEOOXOIMMBIX JUIsl IOJYy4YEHHUsl CTaHAapTHOro napa ¢ 1 kr

KHIKOCTH;
Y — K03 PUITMEHT T0JIE3HOTO ACHCTBUS KOTEIHHOTO arperara.

[ToncraBuB 3Hauenue P B dopmyiy, ompeneianm HOpMY pacxoja TOIUIMBA Ha

BbIpa0OTKY 1 T cTaHIapTHOrO napa:

_640-1000

7000y 91,4y, (89)

2. IloTpeOHOCTH B TOIUIMBE HAa OTONMMUTEIBHBIM CE30H PACCUMTHIBAECTCA IIO

bopmyne
a=v-alt,—t)-H, -107, (90)
rae 11— noTtpeOHOCTh B TOIJIMBE HA OTOMHUTENbHBIN CE30H, T;
V — Hapy>KHBII 00BEM 31aHUS, M,
/[ — IpOIO>KUTENBHOCTh OTONUTENBHOTO CE30HA, JH.;
t, — cpenHss Temneparypa HapyxHnas, °C;

ts — BHYTPEHHsIS Temnepatypa, °C;



H, — HOpMaTuB pacxoja TOILIMBA 3a CYTKH Ha | M’ 00bEMa 3[aHMs M Iepenas
temnepatyp B 1°C, kr;

107 — nepeBogHOM KO3()PUIMENT, KT B T.

Hopwmatus pacxoja TorumBa onpeaesnstor no Ggopmyie

H o= 24 -q ’
Y7000 -1

1)
rae 24 — KOJIM4eCTBO YacOB B CYyTKaX, 4ac;

g — yJenbHas TEIUIOBAs XapaKTEPUCTHKA 3[aHMs, KKaJl/d-M’;

7000 — termoTa cropaHusi YCJIOBHOTO TOTUTMBA, KKaJI/KT |

n — KII[I KOTeJIbHON YCTaHOBKHU.

UYem Oonble KybaTypa 31aHUS U Tellee KIMMATHYECKUN palioH, TeM MEHbIe
yZeIbHasl TEIUIOBAsl XapaKTEePUCTHKA 3/1aHus, a, CJIEJJOBATEIbHO, U HOPMATHB pacxojia
TOIUIMBA 3a CYTKHU.

JUig 31aHuil COBPEMEHHOM 3acTpoiKu (¢ OOJIBIIMM OOBEMOM OCTEKJIEHUS U T.[.)

yZeJbHas TEIUIOBAsk XapaKTEPUCTUKA BBIIIE, YEM I 3aHUN CTApOX 3aCTPOUKH.

3aoaua 3

Onpenenutb  CBETOBOM  MOTOK, M3Jy4ae€Mbld BCEMH  JlaMIaMH,  €CIU
OCBEHIEHHOCTh pabouero Mecra MO HOpPME OCBEmIEHHOCTH — 16 1K, TUIOIIaab
ocemenus — 250 m*, kodpduuuent 3amaca — 1,8; K0dPULIUEHT HCIIONIHE30BaAHUS

cBeToBoro moroka — 0,5.

3aoaua 4

PaccunTarh MOIIHOCTB J1aMIl, TPEOYEMBIX AJI1 OCBEIICHHUS], IPH YCIIOBUH, UTO:
1) cBeTOBOM NOTOK, U3y4aeMblil Bcemu JlammnaMu — 150 000 jm;

2) MOIIHOCTH Kaxkaou Jammsl — 150 Br;

3) cBETOBOI MOTOK, U3y4YaeMblid OAHOM Jammnoi — 1 785 nwm.

3aoaua 5
OnpenenuTh HOPMY pacxoia 3JCKTPOIHEPTHU JUIS OCBEIICHHS IIeXa, €CIH
UMEETCS CIICTYIONINE TaHHbIC:

1) momtHOCTH Beex mamit st ocBerieHus — 20 000 B;



2) Bpems ropenus gamn — 287 yac;
3) k03QPUIHEHT, YYUTHIBABIIMKA HEPAaBHOMEPHOCTH TOPEHHUS JIaMI B

paccmatpuBaemblii nepuog — 0,9.
Memoouueckue ykazanus K btnoaHeHuro 3aoay 3—5

BeJ'II/IqI/IHy CBCTOBOI'0 IOTOKaA, HU3J1y4acMOI'0 BCCMH JIaMIlaMH, OIIPCACIIAIOT II0

dbopmye:
E-SK,
F= K (92)

u

rae F — CBEeTOBOM MOTOK, U3J1y4aeMblil BCEMU JIAMITAMU, JIM;
E — ocBeménnocTh pabouero mMecra (1o HopMe OCBEIIEHHOCTH ), JIK;
2,
S — mI011a/1h OCBEIICHHUS, M~}
K, — koapdunuent 3anaca;

K, — KOS(i)(i)I/IHI/IGHT HCIIOJB30BaHUA CBETOBOI'O ITIOTOKA.

JltoMeH (M) — eAMHMIIA CBETOBOIO MOTOKA (CBETOBOM MOTOK, MCITYyCKAaeMbIH
TOYEUHBIM UCTOYHUKOM TP CUJIE CBETa B 1 cBeuy).
JItokc (1K) — eAMHUIA OCBEIEHHOCTHU (OCBEIIEHHOCTh MOBEPXHOCTH TUIOMIAIbIO |
M’ [IpM CBETOBOM IIOTOKE MAAONIEro Ha HeE u3nydeHus 1 im).
Jlis pacy€ra MOIIHOCTH JIaMII, MCTIOJNBb3YyEMbIX Ha OCBEIICHHE, MPUMEHSIETCS
dbopmyna
p=""L (93)

rae P — momHocTh namn i ocBelleHus, BT
P — MOITHOCTb Ka)<J101 J1amIibl, BT;
f — CBETOBOM TNOTOK, H3JIy4aeMbIi OJHOW JaMmIoil JaHHOW MOIIHOCTH U

HaAMPSDKCHHUS, JIM.
Hopwma pacxozaa snexkTposHepruu Ha OCBEIlIEHHUE PACCUMTRIBAECTCS MO (hopmMyIie
H=P-t-K,-107, (94)

rae H — HopMma pacxojia 3JIeKTpO3HEeprun, KBT;

P — MomHOCTh BCeX JaMII 41 ocBenieHus, BT;



{ — BpeMsi TOPEHUS JJaMIl B paCCMaTpPUBAEMbIN MTEPUOJ, Yac;
K, — xooddunmeHt, yduTHIBAIONINN HEPAaBHOMEPHOCTh TOPEHHS JIaMI B
paccMaTpuBaEMbIN IIEPUOJ] BPEMEHU;

107 — nepesoanoii ko3 puiment, Bt B kBT.

3aoaua 6

Onpenenuts HOPMY pacxo/ia ANEKTPOIHEPTUH HA MOIYYECHHUE | T )KUAKOU CTalH,
€CJIM MOJE3HO HCIOJb3yeMas MOUIHOCTh 3JekTporeuu mnpu 1uaBke — 800 kBT,
MPOAOKUTENIBHOCTD IIaBKU — 2,5 4, K03 puiueHT nosiesHoro aeictsus neun — 0,9,
MOIIIHOCTH NpH padoTe ey Ha xosiocTtoM xoay — 420 kBt, Bpemst BcmomoraTtenbHbIX

onepanuii — 0,2 4.

3aoaua 7

Onpenenuth HOPMY pacxoja JJIEKTPOIHEPTHMU IMPHU IITAMIIOBKE JeTajle Ha
MEXaHMYECKHX MpPeccax, €CU Pacxo]l AIEKTPOIHEPruu Ha oauH paboumii xom — 50
kBT'u; miomane mramnyeMbix geraned — 1 200cMm; mmomanas  HEMOJBUKHOM
HOAIITAMIOBOYHOM TIUTHL — 400 cM?; KOO(PPUIMEHT 3aMONHEHUS TUIOMIAAN TIIATHI —
0,9; pacxoa BJAEKTPO’HEPTHUM HA OJUH XOJOCTOM XoJ — 20 KBT'4; MOIIHOCTH mpu

xosoctoM xojie — 10 kBT 4, Bpemst Ha BcrioMmoraresnbHbie onepanuu — 0,4 4.
Memoouueckue yKkazanus K 6blnoaneHuto 3aoay 6, 7

1. Hopma pacxoma 5JE€KTPO’HEPTMH A TONydeHHss 1 T JKUAKOW CTaaH
paccuuThIBaeTcs 1o popmyie

N,
H:#'Z(J'N,\-'t.\» (95)

rae H — HopMa pacxoja 3JIeKTpOdHepruu, KBT-u;
Ny — TI0JIE3HO UCTIOJIb3yeMasi MOIITHOCTb JIEKTPOIIEYH IIPH IUIaBKe, KBT;
f9 — IPONOJDKUATEIIBHOCTD IIJIABKH, Y;
7 — K03 GUIUEHT MOJIE3HOTO ACUCTBUS MEUH;
N — MOIIHOCTH TIpH paboTe Meur Ha XOJI0CTOM XoAay, KBT;

. — BpeMs OT KOHIIA IJIaBKU 10 OCBO60)I(,ZICHI/I${ ey OoT MeTajiia, 4.

2. Hopmy pacxoma DJIEKTPOIHEPTMM IpPU IITAMIIOBKE JAETAJICH OIPEACISIOT

CJIEIYIOINUM 00pa3oM:



H=P, +P +P,, (96)

rae P, — pacxoa dJEKTPOIHEPruu Ha padboure XOIbl MPHU IITAMIIOBKE JCTalICH,
KBT4;

P.. — pacxop 35eKTpOsIHEPTruH Ha XOJI0CThIE X0k, KBT u;

P,., — pacxoj Ha BcrioMorartelbHble onepanuu, KBT-u.

Pacxon anekTposHeprum Ha paboyue XOabl:

P e = T (97)

TNI€ d, — PACXOJ PIEKTPOIHEPTUU HA OJIUH paboumii xo1, KBT-u;

N — YUCJIO pabOYUX XOJI0B MPHU IITAMIIOBKE JI€TaJICH.

Yucao paboyux X0J0B MPH HITAMITOBKE JETAJICH:
F, 08
n =———=>-—
’ K (98)

rae F,;— miomaap ITaMnyeMbIX JAeTaneH, cM?;
F, — moma s HeMoABM)KHOM MOAIITAMIIOBOYHOM IIJIUTHI, CM?;
K., — x03pdunreHT 3anoHeHs TI0IIATU TUTUTHL

Pacxo/ 351eKTpo3HEPTUH Ha XOJIOCThIE XObI:

P,\‘x = axx : nx’ (99)

TA€ Ay — PACXOJl AIEKTPOIHEPTUH HA OJIMH XOJOCTOM X0, KBTu;

n, — 4YnucCJIo XO040B.
Ywuciio X0J0CThIX XOO0B U pa6oqnx X0d0B OJNHAKOBOC.
Pacxon QJICKTPOSHCPIur Ha BCIIOMOI'aTCJIbHBIC OIICPAllu:

P«(‘n = N,\‘x ' trf(‘n 4 (100)



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

tscn — BPEMSI HA BCLIOMOTATEIbHBIE ONIEPALIUH, Y.

3aoaua 67

OnpenenuTs MOTPeOHOCTh B TOIUTUBE HA OTOMUTEIBHBIA CE30H ISl OTOIJICHUS
3JaHUN COBPEMEHHOW U CTAPOU 3aCTPOMKH, KOTOPbIE HaxXoaATcs BO Il kimumaTnyeckom
paiioHe.

1. HapyHbIif 00bE€M 31aHUS 110 BapUaHTaM IpecTaBiieH B Tabmuie 19.

2. KII[1 oTonuTeNbHOM YCTAaHOBKHU OIIPEEsIeTcs o JaHHBIM Tabuuisl 20.

3. ITpoaOIKUTENBHOCTh OTOMUTENBHOTO Ce30Ha — 235 THEN.

4. CpenHsiga TeMneparypa HapyKHOTo Bo3ayxa — munyc 12°C.

5. Tpebyemasi BHyTpeHHsisl TeMiiepaTypa — mitoc 16°C.

6. YaenpHash TEIJIOBasl XapaKTEPUCTHKA 3JaHUA OMNPEIECIsAETCS MO JIaHHBIM
Tabnue! 21.

31aHUE COBPEMEHHOM 3aCTPOMKM  OTAIUIMBAETCS PAMOHHOW  KOTEIbHOM,
paborarorieit Ha TBEPAOM TOIUIMBE, 3/JaHUE CTApON 3aCTPOUKH — JIOMOBOM KOTEJIbHOM,

paboTarorieit Ha TBEPAOM TOILIIUBE.

Tabauya 19 — Hapyorcusiil 06v€m 30anus no 6apuanmam

HauvanbHas OykBa haMUIMU CTYJEeHTa Hapy»Hblii 00bEM 31aHKs, M

210
250
310
350
420
470
480
520
640
680
660
870
820
900
910
930
950

=W >

m
™
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5500
1 500
1700
20 000
20 500
21 000

Tabauya 20 — Koaghguyuenm noneznozo oeticmeauss OmonumenbHulx YCMaHO80K

KIII oTonuTenbHbIX yCTaHOBOK,

paboTarIINUX
Buabl OTONUTEIBHBIX YCTAHOBOK "
Ha TBEPJIOM Ha MIPUPOTHOM

TOILIMBE rase
Kotibl nenTpanpHOro
TEINJI0CHAOKECHMS: 0,83 0,90
paliOHHBIE KOTEJIbHbIE 0,68 0,75
JIOMOBBIE€ KOTEJIbHbBIC 0,70 0,75
OTonuTteabHbBIC IEUHN
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Tabnuya 21 — Yoenvuas mennosas Xxapaxmepucmuxa 30aHutl N0 KIUMAmMu4eckum patioHam, KKai/4-m’

V neibHast TEMIOBast XapaKTEPUCTUKA 30aHui 00bEMOM, M’

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




3aoaua 68

OnpenenuTs 3KOHOMHUIO 3JIEKTPO3HEPIMM MpPU LITAMIIOBKE JETalledl B pe3yibTare

HU3MCHCHHUA OpPraHU3allHOHHO-TCXHUYCCKUX YCJIOBI/Iﬁ MMpOnU3BOACTBA, CCIIM HMCIOTCA

JTaHHEBIE:

1) pacxon snexkTpo3aHepruu Ha oauH padounii xon — 50 kBt u;

2) Twomaap MTAMITyeMbIX JeTaliel, IJIOIaJAb HEMOJABHKHOW MOAIITAMIIOBOYHOMN

IIJIMTBI, KO3(1)(1)I/IHI/I€HT 3alOJIHCHHA IUIOMAAW IIJIMTBI 11O BapWaHTaM IIPUBOIATCA B

Tabauie 22;

3) pacxoj 3IEKTPO’IHEPTUH Ha OJUH XoJocToi xoa — 20 kBT y;

4) MomHOCTh mpu XxonoctoM xoae — 10 kBt'u; BpemMss Ha BcrmoMoraTelbHBIE

onepanuu — 0,5 4.

Tabnuya 22 — Hcxoonvle oanHvle 05 pacuéma Hopm pacxood 21eKmpodHepulL

IInomaae HEMOABMIKHON
IITAMIIOBOYHOM IIJIUTHI, CM>

HauanrHa [ monrans o Kosppuument
s OykBa ITAMITyEMbI Jlo n3MeHeHus 0cIe 3aII0JTHEHUS
bamuuu X JeTajnei, OpraHu3alMOHHO M3MCHCHUA IUTONIAIU
5 OpraHu3aIMOHHO
CTyJCHTa cM -TEXHUYECKUX TLUTATHI
. -TEXHUUYECKUX
yCJIOBUM .
YCIIOBHI
A b 500 000 20 000 45 000 0,80
B, T 425 000 18 000 45 000 0,85
ILE, E 550 000 22 000 45 000 0,80
XK, 3,1 500 000 25000 45 000 0,90
K, JI 600 000 18 000 45 000 0,75
M, H 520 000 15 000 45 000 0,85
O,IL P, C 900 000 40 000 45 000 0,90
T,V, o, X 480 000 21 000 45 000 0,90
11, 4, 111, 500 000 20 000 45 000 0,90
111, 480 000 21 000 45 000 0,90
5,10, 4

[ToBbIlIEHHBIN YPOBEHB

Cnucox JUTEPATYPHI, peKOMeHIlyeMbIﬁ K HCI0JIb30BAHMIO 110 JAHHOM TeMe

OcHoBHasl JuTEpaTypa:

Kynpun, b. 1. DnexrpocHabxeHnne MpoMbIIUICHHBIX peanpusatuid: yueo. / b. . Kynpun. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.
Betomkun, A. I'. [Iporieccs! u anmapaTsl 3alUTHl OKPYKAIOIICH cpebl : yueo.mocoodne / A.
I'. Beromkun. - M. : Beicir.k., 2008. - 639 c.




Jlono/IHNTeIbHAS JINTEpaTypa:

Cagponos, B. C. Texnonmornueckue mpoOiIeMbl OXpaHbl OKPY>KaloIIei cpebl B
XUMUYECKOH poMbItuieHHOCTH [Tekct] : yueb. mocoodue / B.C. Cadponos, I'.4.
boromosnoBa, H.B. ®unaesa. - Kyiiobimes : Apuan. un-1, 1981. - 116 c.

backakos, A. I1. HerpaaunuoHHbIe U BO30OHOBIISIEMbIC HCTOYHUKHY dHEpTHH [ Tekcr] : yueo.
/ A. 11. backakoB , B. A. Mysi. - M. : UJ]I BACTET, 2013. - 366 ¢

Humepnem-pecypcoi:

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

3 http://catalog.ncstu.ru/ — 3MEKTPOHHBIN KAaTaJOT aCCOIUAIIMN AJIEKTPOHHBIX OUOIMOTEK
yueOHbIX 3aBeieHn# 1 opranuzanuiit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTTHYECKUE CIIOCOBbI U CPEJACTBA
PECYPCODHEPI'OCBEPEXEHUS.

IIpakTHyeckoe 3ansaTue 12. HopMupoBanmne pacxoaa cbipbsi U NPOXYKIIUH

XUMHYeCKOi NMPOMBIINJICHHOCTH U IMYTH UX IKOHOMHUH
I_Ie.m, 3AHATHA: U3YUYUTh TCOPETHUICCKUC ITOJIOKCHHSA 110 TEME 3aHATHA.

3HaHMA ¥ YMeHUsl, IpuodpeTaeMble CTYIEHTOM B pe3yJibTaTe 0CBOEHUS TeMbI U

(popMupyeMbIX KOMIIeTEHUIM A

Kon, popmymmpoBka

Kon, dbopmynnposka HHIUKATOPA

[Inmannpyemsbie pe3yabTaThl

KOMIIETEHIIUU 00y4eHus o TUCUUIUINHE
(MomyIII0), XapaKTepu3yIolue
3TaIbl HOPMHUPOBAHUS
KOMHCTCHHHﬁ, WHAWKATOPOB
IIK-3 Cnocob6en | U/I-1  TIK-3  wucnonb3yet | [loporoswulii ypoBeHb
oOecrieuynBaTh nagaele SKADA-cucreM 18 | TOHUMAET METOJIbI
KOHTPOJIb aHalii3a IMPOU3BOJICTBEHHOUW | KOHTPOJIA Ka4yeCcTBa
TEXHOJIOTUYECKUX CUTyalldd M  BBISBJICHUS | U3JCIUI U OOBEKTOB B
MIPOIIECCOB MPUYUH Opaka st | chepe
W3TOTOBJIEHUSA U3TOTOBJIEHUS npodeccruoHaIbHOM
MaIlIMHOCTPOUTENBHBI | MAITMHOCTPOUTEIBHBIX NESATEIbHOCTH, OCHOBBI
X W3HEIUUA CPEOHEH | U3JIeJINU CPENHEN CIIOKHOCTHU | aHaju3a IIPUYUH
CJI0’KHOCTH 51 HApYyLICHUI
yIpaBJIEHUS UMU TEXHOJOTMYECKUX
MIPOLIECCOB 151
pa3pabaThIBaTh
MEpPOIPHUATUS  TI0  HUX



https://openedu.ru/

MPEeAYPEKICHUIO;
IloBbIIEHHBINM
YPOBeHb
ITIOHUMAET
MIPOBEICHHUSI
MEPOTIPUSATHS
npodUIaKTUKE
IIPOU3BOJICTBEHHOTO
TpaBMaTU3Ma "
npodeccroHaIbHbIX
3a0071€BaHMi; OCHOBEBI
COOJTIOICHUS
AKOJIOTMYECKOM
0e30MacHOCTH
MIPOBOAUMBIX padoT;

OCHOBBI

I10

NJa-2 TIK-3 ocymecTBisieT
TEXHOJIOTUYECKHE

OKCIIEPUMEHTHI 110 33 aHHBIM
MeTOJuKaM ¢ 00paboTKOU M

AHaJIM30M PE3YJIbTATOB C
IMPUMCHCHHCM CHCTCM
ABTOMATHU3UPOBAHHOI'O
IIPOCKTUPOBAHUA

Iloporosblii ypoBeHb
HCIIOJIb3YeT
IPUMEHEHHE METOJI0B
KOHTPOJISI Ka4eCcTBa
U3JIeTIUA U 00BEKTOB B
cthepe
npodeccuoHaIbHON
NEeSATEIbHOCTH,
MIPOBOAUTH aHAJIU3
IIPUYUH HAPYyLIECHUN
TEXHOJIOTUYECKUX
MPOIIECCOB U
pa3padaTbIBaTh
MEPOMPUATHUS 110 UX
peAYNPEKICHUIO;
IToBbIICHHBIN
YPOBEHb

IPOBOJIUT MEPOIIPUSITUS
1o MpoUIaKTUKE
MIPOU3BOJICTBEHHOI'O
TpaBMaTu3Ma u
nmpodeccruoHambHbIX
3a00JICBaHHIA,
KOHTPOJIMPOBATh
coOJIroIcHUE
AKOJIOTUYECKOH
0e30macHOCTH
IPOBOJIMMBIX PadoT;

N /-3 T1K-3 ucnonszyer CAD

IToporoBsiii ypoBeHb




n CAPP- cucrembr mig
MOJETUPOBaHUS (HU3HUCCKUX
SABJICHUM, BO3HUKAIOMIUX TPHU
peanu3anuu
TEXHOJIOTUYECKUX TPOLIECCOB
U3TOTOBIICHUS
MAIIMHOCTPOUTEIbHBIX
W3EIIAN CPETHEN CIIOKHOCTH

MPUMEHSET
METOBI KOHTPOJIS
Ka4yeCcTBa U3JCIUN U
00BbEKTOB B cepe
npodeccuoHaIbHON
NESATEIIHBHOCTH,
IIPOBOJIUTH aHAJIH3
NPUYMH HAapyIIEHUN

TEXHOJIOTHYECKUX
IIPOIIECCOB U
pa3pabaTbIBaTh
MEPOIPHUATHS 110 UX
MPEeAYPEKICHUIO;
IloBbIIEHHBINM
YPOBeHb
OBJIAJICBACT
CITOCOOHOCTH
MIPOBOJIUTH
MEPOIIPHUATHUS TI0
popuIaKTHKE
IIPOU3BOJICTBEHHOTO
TpaBMaTH3Ma U
po¢eCCHOHATTBHBIX
3a00JICBaHU,
KOHTPOJIUPOBATh
COOJIIOICHUE
9KOJIOTHUYECKOM
0e30IacHOCTH
MIPOBOAUMBIX padoT;

Teopernyeckasi 4acThb

OCHOBOM TEXHOJIOTMM XMMHYECKOTO IIPOU3BOJICTBA SBJISAIOTCS XUMUYECKHE METOJIbI
BO3JICHCTBUS HA IPEAMET TPYyAd, KOTOPHIE INO3BOJSAIOT HW3MEHUTh MX BEIECTBEHHBIN
COCTaB, arperaTHOE€ COCTOSHME M B PE3yJIbTATE I0JydYaTh BEIIECTBA W MaTepuaibl C
MHBIMU (PU3UKO-XMMHUYECKUMHU CBOMCTBaMH. [Ipoiiecchl XUMHUYECKOTO BO3IEHCTBUS MPO-
TEKAlOT B CHEUUaJbHBIX anmaparax M KOMIUIEKCAaX CHelupUYecKoro Ha3HAYeHUS.
BOonpmMHCTBO XMMHUYECKUX MPOU3BOJACTB OTHOCHUTCS K MPOU3BOJCTBAM HEIPEPBHIBHOTO
tana. JUIi HHUX XapakTepHbl JOCTATOYHO y3Kas CHELUanu3anus U BbICOKAs
KOHIIEHTpauus Npou3BojacTBa. Mcxoas u3 TpeOoBaHUM OXpaHbl OKpY’KaloIIeW cpeipl,
BpPEIHBIE TPOU3BOJCTBA, B TOM YUCJIE XMMHUYECKasi IPOMBIIUIEHHOCTh, OPraHU30BaHbI 110

3aMKHYTOMY LIUKITY.



[To xapakTepy mOTpeOICHUST XUMUYECKYIO MPOTYKIIMIO MOXHO KJIacCHU(pHUIIMPOBATDH
Ha JIBa BHJA — CBIPbE, MaTepHaibl, MOTy(haOpUKAThI, H3ETHs, KOTOPBIE MPOU3BOISATCS U
HNOTPEONAIOTCS. B CaMOM XMMHUYECKOH MPOMBIINIICHHOCTH; TPOAYKLHUS, KOTOpas
MIPOU3BOANUTCS B OTPACIIAX XUMHUYECKON MPOMBIIUIEHHOCTH, HO TIOTPEOISIeTCs B APYTUX
orpacisx. K mepBoMy Buay OTHOCSATCS, HampuMmep, KUCIOTHI, MEIOYH, KO BTOPOMY —
TUTACTUYECKHE MAaCChI, TJAKOKPACOYHBIE TIOKPBITUS. Takoe pa3/ieseHne HOCHT YCIOBHBIN
xapakrep. OHO HEOOXOAUMO sl TOrO, YTOOBI MOKA3aTh PAa3IMYUs B METOAAX U CrIOco0ax
HOPMHUPOBAHHS Pacxojla XMMHUYECKOTO CBIPbSi, MATEPUAIOB U MPOAYKIUH, OTydyaeMOin
U3 HUX.

Hopma pacxona J1akOKpacOYHBIX MaTepHalOB Ha H3JEJIUE OIpenenseTcs o

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

rae H — HopMma pacxoja JJaKOKpaCOYHBIX MaTEpUaNOB, I/U3/IEIIHE;
1 — KOJIMYECTBO CIJIOEB MOKPBITHUS,
d — y1enbHBIA pacxoj1 IAKOKPACOYHOTo MaTepuaia pabouei BA3KH, I/M%;

K, — xoadpurueHT notepp, onpeaesiemMslit o Gopmye

100
K =
T100—-a (102)

rae o — A0JIs moTepb, %o.

VaenpHBII  pacxoJ — JAKOKPACOYHOTO  MaTepuana  ompenensieTrcss  Jubo
AKCTIEPUMEHTAIBHBIM MMYTEM, TUOO PACUETHO-AHATUTUUYECKUM METOIOM.

[To pacy€THO-aHANIUTUYECKOMY METOAY VYACNbHBIM pacxoll OmpenensieTcss Mo

dbopmyre

d:,u—;w]OO‘
0

(103)
€ M — TOJIIIMHA CyXOU IUIEHKH, MK;
y — 00BEMHBIH BeC CyXOH IIEHKH, I/cM’;

p — CyXOH OCTaTOK B JJAKOKPACOYHOM MaTepHuaje npu padouei BsI3KocTH, %o.

Bonpocsl u 3ananus:
ba30BbIi1 ypoBeHb
1. OnummTe NopsIoK pacyéra HOPM Pacxo/1a JAKOKPACOUYHBIX MAaTEPUAIIOB.

2. TloscHuTe OCHOBHBIE (PAKTOPBI, OT KOTOPBIX 3aBUCUT BEITUYMHA HOPMBI pacxoaa

JJAKOKpPAaCOYHbIX MAaTCpHUaAIOB.



3. OxapakTtepu3yiTe IyTH 3KOHOMHH JIAKOKPACOUYHBIX MaTEPUAJIOB.

CnHcoK JINTepaTypbl, peKOMeHAyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHasi iMTepaTypa:
Kynpun, b. Y. DnexrpocHabxeHne MpoMBIIIIEHHBIX Tpeanpustuii: yueo. / b. U. KynpuH. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl U anmapaTsl 3alIUTH OKPYKAIOIIEH cpes : yaed.mocobue / A.
I'. Beromkun. - M. : Beicnr.mk., 2008. - 639 c.

JlonoJiHUTe IbHAS JIUTepaTypa:

Cagponos, B. C. Texnonmornueckue mpooeMbl OXpaHbl OKPY>KaloIIei cpeIbl B
XUMUYECKO# poMbItuieHHOCTH [Tekct] : yue6. mocodue / B.C. Cadponos, I'.4.
Boromonosa, H.B. ®unaesa. - Kyii6pimes : ABuan. usa-t, 1981. - 116 c.

Bbackakos, A. I1. HeTpaaunuonHbpie 1 BO30OHOBIISIEMbIE HCTOYHUKHY dHEpTHH [ Tekcr] : y4ueo.
/ A. 11. backakoB , B. A. Mys. - M. : UJI BACTET, 2013. - 366 ¢

Humepuem-pecypcet:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6MOIMOTEKa OHIANHY.
3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT aCCOIMAIIAN JIEKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHni 1 opranuzanuiit CKOO
4 http://www.iprbookshop.ru — DBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHue

TEMA 2. TEXHUKO-TEXHOJIOTHYECKUE CIIOCOBbI U CPEJACTBA
PECYPCODOHEPI'OCBEPEKEHMS.

IpakTuueckoe 3ansaTue 13. HopmupoBanue pacxoaa cbIipbsi M NPOXYKIHHU
XHMHYECKOH MPOMBIIIJIEHHOCTH U IIYTH UX YIKOHOMUM (TIPOTOJIKEHHE)
I_[e.m) 3AHATHA: U3YUUTb TCOPETHUICCKUC ITOJIOKCHHSA 10 TEME 3aHATHA.

3HaHMA ¥ YMeHUs1, IpruodpeTaeMble CTYIEHTOM B pe3yJibTaTe 0CBOEHUS TeMbI U
(popMupyeMbIX KOMIIeTEHIM A

Kon, popmynuposka Koz, hopmymiposka HHIHKATOPA [Inannpyemsle pe3yabTaThl
KOMHeTeHHI/II/I 06yquI/15{ 10 IUCHOUITJINHEC
(Moymi0), XapaKkTepu3yoLe
3Tarbl OPMHUPOBAHUS
KOMIIETEHIINI, HHANKATOPOB

IIK-3 Cnocob6en | U/I-1  TIK-3  ucnonbs3yet | [loporossulii ypoBeHb
oOecrieynBaTh naggele SKADA-cucreM 18 | HTOHUMAET METOJIbI
KOHTPOJIb aHaJIM3a MPOU3BOJACTBEHHOMN | KOHTPOJIS KayecTBa



https://openedu.ru/

TEXHOJIOTHUECKUX
IPOIIECCOB
U3TOTOBJICHHS

MAIIIMHOCTPOUTEIbHBI
X W3HEIUNA CpeaHeu

CJIOKHOCTH
YIpaBJIICHUSA UMHU

u

CUTyallUh ¥  BBISBJICHUSA
IIPUYUH Opaka JUTS
W3TOTOBJICHUS

MaIlMHOCTPOUTETHHBIX
M3EIUN CPEIHEN CI0KHOCTHU

MU3JeIMii 1 OOBEKTOB B
chepe
npogeccuoHaIbHON
NEeITEIbHOCTH, OCHOBBI
aHaim3a IPUYUH
HapyLICHUN
TEXHOJIOTHYECKUX
IIPOIIECCOB U
pa3pabaTbIBaTh
MEPOTPHATUS  TI0
IPEAYTPEIKICHHIO;
IToBBIIIEHHBIH
YPOBeHb
ITIOHUMAET
MIPOBEICHMUSI
MEPOTIPHUSATHS
npoduIIakTHKE
MIPOU3BOJCTBEHHOTO
TpaBMaTHU3Ma "
npodeccroHaIbHbIX
3a00JIEBaHMIi; OCHOBBEI
COOIIOACHMS
AKOJIOTUYECKOM
0e301acHOCTH
MIPOBOJIMMBIX PadoT;

ux

OCHOBBI

1o

NJA-2 TIIK-3 ocymecTBisieT
TEXHOJIOTUYECKUE

OKCIIEPUMEHTHI 110 3a1aHHBIM
MeTouKaM ¢ 00paboTKoM M

dHaJIN30M PE3YJIbTATOB C
MMPUMCHCHHUCM CHUCTCM
ABTOMAaTHU3UPOBAHHOI'O
IMPOCKTUPOBAHUA

Iloporosblii ypoBeHb
HCIIOJIB3YET
MIPUMEHECHUE METOJIOB
KOHTPOJISI KaueCTBa
U3 1 00BEKTOB B
cthepe
npodeccuoHaIbHOM
JEATENIbHOCTH,
[IPOBOJIUTH AHAJIU3
[IPUYHH HAPYIIEHUN
TEXHOJIOTUYECKUX
IIPOLIECCOB U
pa3pabaTbIBaTh
MEpOMPUSTHUS 110 UX
MPEYIPEKICHUIO;
IToBbIIIEHHBIH
YPOBEHb

IPOBOJUT MEPOTIPUSITHUS
10 NMPOUITAKTUKE




MIPOM3BOJICTBEHHOI'O
TpaBMaTu3Ma u
po¢eCCUOHATIBHBIX
3a00JICBaHHUI,
KOHTPOJIUPOBATH
coOroenue
IKOJIOTUYECKOU
0e30MmacHOCTH
IIPOBOJIMMBIX PadoT;

N -3 T1K-3 ucnonszyer CAD
nu CAPP- cucrembr misg
MOJCITUPOBAHUS (PU3NUSCKUX
SBJICHUH, BO3HUKAIOUIUX MPHU
peanu3annu
TEXHOJIOTUYECKUX TPOLIECCOB
W3rOTOBJICHUS
MaIlIMHOCTPOUTETBHBIX
W3JEIIUN CPETHEN CIIOKHOCTH

IToporoBniii ypoBeHb
MPUMEHSET

METOBI KOHTPOJIS
Ka4yeCcTBa U3JCIIUN U
00BEKTOB B cepe
npodeccuoHaIbHON
TeSTEITHPHOCTH,
MIPOBOJIUTH aHAJTH3
NPUYMH HAPYIICHUN
TEXHOJIOTHYECKHUX
IIPOIIECCOB U
pa3pabaTbiBaTh
MEPOTIPUATHUS 110 UX
MIpEeAyPEXKICHUIO;
IToBbIIEHHBIN
YPOBeHb
OBJIa/ICBAET
CIIOCOOHOCTH
MIPOBOJIUTH
MEPOTIPUSATHS 10
npoduIaKTUKE
IIPOU3BOJICTBEHHOTO
TpaBMaTH3Ma U
npodeccroHaIbHbIX
3a00JICBaHHH,
KOHTPOJUPOBATH
coOmroieHre
AKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOAUMBIX padoT;

Bonpocs! u 3axanus:

ba3oBblii ypoBEeHB

3aoaua 1




Paccuutats HOpMy pacxona rpyHta Ne 138 mpu rpyHTOBKE A€Talu C JABYX CTOPOH
pacnbuieHreM BpyuHyro. OOmas miomans nokpacku 1,32 m*. Tonmuza ruieHKH — 14,5
MK, 00BEMHas Macca CyXoi IeHKd — 1,82 r/cM’, TIPOLIEHT CyXOro ocTaTka npu padouei
BA3KOCTH — 41 %, yenpHas HopMa pacxoa o 3amepam — 117 r/m*.

3aoaua 2

YcTaHOBUTH HOPMY pacxojia XMMHKAaTa JIsl TaIbBAHWYECKOTO TOKPBITHUS ACTAIIH,
UCXO/Sl U3 CIEAYIOIMIMNX JaHHBIX:

1. Hopmatus pacxona xumukara — 40 r/mr.

2. CymMma pacy€THOM MOBEPXHOCTH AETAIM M YaCTH IOJBECKH, IMOrPYKAEMOH B
Banny — 0,3 M°.

3aoaua 3

PaccunraTs HOpMY pacxoja MacIsTHOTO Jlaka [Tl OKPHITHA IKada IIomaaso 2,5
M, B JIBa CJIOS, YAENbHBINA pacxox — 95 r/em?, koadduument moreps — 1,05,

3aoaua 4

OnpenenuTs HOPMY pacxoja Kpacku Ha U3/1eNue, UCXO/Asl U3 CIEAYIOIIUX JAHHbIX:

1) ruromans OKpaIuBaeMoi MOBEPXHOCTH U3IENHUS — 5 M*;

2) KOJHMYECTBO CIIOEB MOKPBITUS — 2;

3) yaenbHBIH pacxo] JAKOKPACOYHOrO MaTepyaa B pabodeil BA3KOCTH — 95 /M.

3aoaua 5
OnpenenuTs YAEIBHBIA pacxo]l JIAKOKPACOYHOIO MaTepuaja B  CIELYHOIIMX
yCIOBUSX: OOBEMHBIN BeC Cyxod IUIEHKM — 1,7 r/cM’, cyxol octatok npu paboueit

Bs3koCTH — 30%. HeobxoauMo mosryduTs MOKPHITHE TOMIHHON 20 MUKPOH.

3aoaua 6.

Y CTaHOBUTH BEIMYMHY HOPMBI pacxoja JIAKOKPACOYHOTO MaTepHalia B MCXOJIHOMN
BS3KOCTH. VICXO/IHbBIE TaHHEBIE:

1) HOpMa pacxoja JaKOKpacOYHOTo MaTtepuaia B pabouelt Bsa3kocT — 100 r/aerT;

2) TPOLIEHTHOE Pa3BEeICHUE JAHHOTO JIAKOKPACOUYHOTO MaTeprasia pacteoputenieM — 40 %o.

I1oBbI1IEHHBIN YPOBEHB

3aoaua 1

OnpenenuTs HOPMY pacxojia JAKOKPACOYHOTO MaTepuaia B paboueill BS3KOCTH,
UCXOJS U3 CIEAYIOLIEro:



1) tommumHa cyxoil mueHku — 20 MK;

2) IoIaab, OKPALIMBAEMOM TIOBEPXHOCTH — 5 M’

3) 00BEMHBIN Bec CyxoM muéHku — 1,9 r/ecm’;

4) cyxoif OCTaTOK JaKOKPAaCOYHOTO MaTepuaia B padoueit BsazkocT 20 %o;
5) koadpdunment nmoreps — 0,3;

6) YHUCIIO OJIMHAKOBBIX I10 TOJIIHUHE CIOEB OKPACKU — 2.

Cnucok JaurepaTypbl, peKOMEeHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOW TeMe
OcHoBHas MTEpaTypa:
Kynpun, b. Y. DnexkrpocHabxkeHne MpoMbIIIICHHbIX npeanpustuii: yueo. / b. U. Kynpus. -
M. : Untepmer Uuxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u anmapaTsl 3alIUTHl OKpY>KaroIel cpesl : yued.mocobue / A.
I'. Beromikun. - M. : Beicur.k., 2008. - 639 c.

Jlomo/IHMTeIbHAS JIUTepaTypa:

Cadponos, B. C. Texnonoruueckue mpoOaeMbl OXpaHbl OKPY>KAOIIEH Cpe/Ibl B
XUMUYECKOM poMbItiuieHHOCTH [Tekct] : yue6. mocobue / B.C. Cadponos, I'.4.
boromonosa, H.B. ®unaesa. - Kyiiopiies : Apuain. un-1, 1981. - 116 c.

backakos, A. I1. HerpaauironHsie 1 BO30OHOBIISIEMbIE HCTOYHUKY dHEpTuu [ Tekcr] : yueo.
/ A. 11. backakoB , B. A. Mysu. - M. : U/l BACTET, 2013. - 366 ¢

Humepnem-pecypcut:
1 http://window.edu.ru/ — eamHOE OKHO JOCTYIIa K 00pa30BaTeILHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckass OuOIMoTeKa OHIAWH.

3 http://catalog.ncstu.ru/ — 3MEKTPOHHBIN KaTaJIOT aCCOIUAIUY JIEKTPOHHBIX OMOIHOTEK
y4eOHbIX 3aBenieHuid u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTkpbITOE 00pazoBaHue

TEMA 2. TEXHUKO-TEXHOJ/JIOI'HYECKHUE CIIOCOBbI U CPEJICTBA
PECYPCOSHEPI'OCBEPEXEHMUS.

IIpakTyeckoe 3ansaTue 14. HopmupoBanmne pacxoaa cbipbsi U NPOXYKIUH
XHMHY€ECKOH MPOMBIIIIEHHOCTH U IYTH UX 9KOHOMHUH (TIPOJOJ/IZKEHHE)
Leap 3aHATHA: U3YUUTH TEOPETUUECKHE MOJIOKEHUS 110 TEME 3aHATHUS.

3HaHusA M yMeHMs, IPHoOpeTaeMble CTYJIeHTOM B pPe3yJ/JibTaTe 0CBOCHUSI TeMbI U
(popMupyeMbIX KOMIIETEHIM A

Kon, popmynuposka Koz, gopmymuposka HHIAKATOPA [Tnanupyemble pe3ynbTaThl
KOMHeTeHHI/H/I O6yLICHI/I$I 10 AUCHUITJINHE
(MomyIII0), XapaKTepu3yIoIue
9TaIbl HOPMHUPOBAHUS
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KOMIETEHIIMNA, UHJIMKATOPOB

nK-3
o0ecreunBaTh
KOHTPOJIb
TEXHOJIOTUYECKUX
IIPOIIECCOB
W3rOTOBJIEHUS

Cnoocoben

MAIIIMHOCTPOUTEIbHBI
X W3ICIUN CpEIHEN

CJII0KHOCTH
YIIPaBJICHUS UMU

51

Na-1 IIK-3  ucnosb3yer
nanuele SKADA-cucrem st
aHalii3a MPOU3BOJCTBEHHOU

CUTyalluUh ¥  BBISIBJICHUSA
MIPUYUH Opaka TUISL
W3TOTOBJICHUS

MAIIMHOCTPOUTEIbHBIX
W3EIIAN CPETHEN CIIOKHOCTH

Iloporosblii ypoBeHb

ITIOHMMAET METOIBI
KOHTPOJIS Ka4yeCTBa
m37enii 1 OOBEKTOB B
cthepe
npodeccuoHaIbHON
JEATENLHOCTH, OCHOBBI
aHanm3a NPUINH
HApPYILICHUN
TEXHOJOTHYCCKUX
MPOIIECCOB u
pa3pabaThIBaTh
MEpONPHUATHS IO HX
MIPEeAYPEKICHUIO;
IloBbIIEHHBIH
YPOBEHb

IIOHUMAeT  OCHOBBI
MIPOBEICHHUSI
MEPOTIPHUSATHS 110
mpopUIaKTHKE
IIPOM3BOJICTBEHHOTO
TpaBMaTU3Ma u
po¢eCCHOHATTBHBIX
3a0071€BaHMii; OCHOBEBI
COOJIIOICHUS
AKOJIOTHYECKOM
0e30IacHOCTH

MIPOBOAUMBIX padoT;

NJa-2 TIK-3 ocymecTBisieT
TEXHOJIOTUYECKHE

HKCIIEPUMEHTHI 110 3aJaHHBIM
MeTOJuKaM ¢ 00paboTKOM M

aHAJIM30M  pE3yJbTaTOB C
MIPUMEHEHUEM CUCTEM
aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAHMUS

IToporoBsiii ypoBeHb
UCIIOJIh3YET
MPUMEHEHHUE METOJIOB
KOHTPOJIS KauyecTBa
U3JIeNIUA U 00BEKTOB B
cthepe
npodecCHOHATILHON
NEeSATENbHOCTH,
MIPOBOAUTH aHAJIN3
IIPUYUH HAPYIIECHUI
TEXHOJIOTUYECKUX
MPOIIECCOB U
pa3pabaTbIBaTh
MEPOMIPUATHUS 110 UX
eIy IPEXKICHUIO;
IToBbIICEHHBIN




YPOBeHb

MIPOBOIUT MEPOTIPUSATHUS
10 NpopUIaAKTUKE
MIPOU3BOICTBEHHOTO
TpaBMaTu3Ma u
npo¢eCCUOHATIBHBIX
3a00JICBaHHUM,
KOHTPOJIMPOBATh
COOJIFOIeHHE
3KOJIOTUYECKOH
0e30macHOCTH
MIPOBOJIMMBIX PadoT;

NJ-3 IIK-3 ncnons3zyer CAD
nu CAPP- cucremnpr mis
MOJICIMPOBaHUS (PU3HUECKUX
SBJICHUHM, BO3HUKAIOUIUX TPHU
peanuzannu
TEXHOJIOTUYECKUX ITPOIIECCOB
M3TOTOBJICHUS
MAaIIMHOCTPOUTEIbHBIX
W3JEIIAN CPETHEN CIIOKHOCTH

Iloporosblii ypoBeHb
MPUMEHSIET

METO/IbI KOHTPOJIS
KauecTBa N3N U
00BeKTOB B cepe
npodeccroHaaIbHON
NEATEIbHOCTH,
MPOBOJUTH aHAIU3
IIPUYMH HApYLICHUN
TE€XHOJIOTUYECKHUX
MIPOIIECCOB U
pa3pabaThiBaTh
MEpOMPUSITHUS 10 UX
MpEeaYNPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
OBJIa/ICBAET
CIOCOOHOCTH
MPOBOJIUTH
MEPOIPUSTHS 110
npoQUIaKTUKE
MIPOU3BOJICTBEHHOT'O
TpaBMaTU3Ma U
po¢eCCHOHATBHBIX
3a00JI€BaHHH,
KOHTPOJIUPOBATh
coOJIoIcHUE
3KOJIOTUYECKON
0e30macHOCTH
TPOBOJIMMBIX PadoT;

Bonpocs! u 3axanus:




ba30BbIi1 ypoBeHb

3aoaua 1

OnpeaenuTs HOPMY pacxo/ia JaKOKPACOYHBIX MAaTEPUATIOB Ha OKPACKY U3JEIUS TIPU
CJIEIYIOIINX UCXOIHBIX TaHHBIX.

Wznenue coctout u3 5 netaneid, TpeOYIOMNX OKPACKy MPOMBIIIICHHBIMUA SMAaJISIMHU.
Ncxonubie nanHble 15 pacu€Ta HOPM pacxo/ia pecTaBIeHbI B Taduie 23.

Hertanu Ne 1, 2, 3, 5 okpamiuBaroTcst METOJIOM pacibuieHus, netainb Ne 4 — meTosioM
OKyHaHUs. YJelbHbIE HOPMBI Pacxoja JIAKOKPACOUHBIX MaTepHAJIOB MPEACTaBICHBI B
Tabmnuie 24.

OkpaiiiBaHue MPOU3BOAMUTCS B JIBa CJIOS. 3arOTOBUTEIBHBIC MOTEPU MPUHSTH B

pazmepe 1 % oT nmoJsie3HOro pacxoja JIAaKOKpaCOUYHbIX MAaTEPUAIIOB.

Tabmuma 23 — HcxonmHele maHHBIE I8 pacuéra HOPM  pacxoja
JIAKOKPACOYHBIX MAaTEPHUAJIOB
Howmep neranu IInomans OKpamHBaegIOH HanmMmenosanue smanu
MOBEPXHOCTH B MM
| 2 500 Hurposmans JIHO
2 3000 ABTOHUTpOIMAIE 624-¢
3 1 600 Hurtposmans M
4 8 500 Omanp Y-1
5 3500 Hutposmans IHO

Tabnuna 24 —Y nenbHbIe HOPMBI pacxo/ia JaKOKPACOYHBIX MaTepUaIOB

H Ynenbnas H B r npu okpacke
aMMEHOBaHUE MaTepuaia

pacibUICHHEM OKYHaHUEM
Hutposmans JIM u THO 150-180 -
Omanp Y-1 110-120 110
ABTOHUTpOAIMAIIH 324-¢ 160—200 -

3aoaua 2
OnpesenuTh YUCTBIA PacXo MM [JIs OKpAIIUBaHus | M U3JeNus, pH pacyeTe
MPUHATH TOJIIMHY CyXOHW IJIEHKU 3Maiu — 10 MK, 00bEMHBIN Bec cyxoi mi€Hku — 1,7

r/em’, cyxoii octatok — 40 %.

3aoaua 3

OnpenenuTs HOPMY pacxoja MOJHCTUPOJIa OJIOYHOrO HA M3rOTOBJICHHE JIETaNH,
€CIM M3BECTHO, 4TO O0O0BEM OTOM aeramm cocrtaBmser 13,5 com’. Kospduument
UCIIONIb30BaHMs nonuctupona — 0,85.

3aoaua 4

OnpenenuTts HOPMY pacxola OpraHUYECKOro CTEKIA Ha JeTab, Macca Kotopou 104
r. KooddummeHnt wucmonp3oBaHUS aHATOTMYHOW JETaNH, HWMEIOMIEH YTBEPKIAEHHYIO
HOpMy pacxoaa 0,7.



3adaua 5

N3 nucroBOro reTMHaKca HAroTaBIMBAIOTCS MPOKIAIKH. OmnpeneauTs HOpMY
pacxojia reTHHAKCca Ha KOMIUICKT MPOKJIaI0K.

Hcxomanble qannsie: d; = 140 mm; d, = 18 mm; b = 380 mm; Tonmmna geraimu — 1,7 MM.

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

Cnucok JInTepaTypbl, peKOMEHIyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHasi uTepaTypa:
Kynpun, b. Y. DnexrpocHabxeHne MpoMBIIIIEHHBIX Tpeanpustuii: yueo. / b. U. KynpuH. -
M. : Uarepmer Unxxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporiecchl U anmapaTsl 3alIUTH OKPYKArOIIEH cpes : yaed.mocobue / A.
I'. Beromxkun. - M. : Beicnr.mk., 2008. - 639 c.

JlonoJiHUTeIbHAS JIUTepaTypa:

Cagponos, B. C. Texnonornueckue mpoOieMbl OXpaHbl OKPY>KaloIIei Cpe/Ibl B
XUMUYECKOH poMbItuieHHOCTH [Tekct] : yue6. mocodue / B.C. Cadponos, I'.4.
Bboromornosa, H.B. ®unaesa. - Kyiiopimes : Asuan. usa-t, 1981. - 116 c.

backakos, A. I1. HeTpaaunuonHbpie 1 BO30OHOBIISIEMbIE HCTOYHUKHY dHEpTHH [ Tekcr] : yueo.
/ A. 11. backakoB , B. A. MyHi. - M. : UJI BACTET, 2013. - 366 ¢

Humepnem-pecypcot:
1 http://window.edu.ru/ — eauHOE OKHO JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckas 6M0IMOTEKa OHIANHY.

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT aCCOIMAIIAN JICKTPOHHBIX OMOINOTEK
yueOHbIX 3aBefieHn# 1 opranuzanuiit CKOO

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

TEMA 2. TEXHUKO-TEXHOJIOTHYECKUE CIIOCOBbI U CPEJACTBA
PECYPCOSHEPI'OCBEPEXEHMUS.

IIpakTHyeckoe 3ansaTHE 15. TexHOJOrNYeCKUi Mpouecc HA MPeANPUITHH
Leap 3aHATHA: U3YUUTh TEOPETUUECKUE MTOJI0KEHUS 110 TEME 3aHATHUS.

3HaHus U YMeHUs, NIpuodpeTaeMble CTYAEHTOM B pe3yJIbTaTe 0CBOEHHS TeMbI U
popMupyeMbIX KOMIIETEHIM A

Koz, popmymiposka Kox, Gopmymuposka HHIUKATOpa | [LTaHupyembie pesynbTaThl
KOMHeTeHHI/H/I 06yqu1/1;1 110 JUCLUITJIMHE
(MOyIII0), XapaKTepU3yIOIIHe



https://openedu.ru/

3TaIbl GOPMHUPOBAHUS
KOMIETSHINH, HHAUKAaTOPOB

IIK-3
oOecreunBaTh
KOHTPOJIb
TEXHOJIOTHYECKHUX
MIPOIICCCOB
M3rOTOBJICHUS

CoocobeH

MAIIMHOCTPOUTEIbHBI
X W3OETUA CpeaHeu

CJIOKHOCTH
yIIPaBJIEHUS UMU

n

NJa-1 IIK-3  wucnombe3yet
nangele SKADA-cuctem s
aHalii3a MPOW3BOJICTBEHHOU

CUTyalluh ¥  BBISBICHUS
MPUYUH Opaka TUISt
W3TOTOBIICHUS

MaIlMHOCTPOUTEIBHBIX
W3JEIUN CPETHEN CI0KHOCTHU

IToporoBniil ypoBeHb

IIOHUMAaET METO/IBI
KOHTPOJIS KauecTBa
U3JCINH U OOBEKTOB B
cthepe
npodecCHOHaTbHON
JIeITEIbHOCTH, OCHOBBI
aHanu3a IPUYUH
HapyIlIeHUN
TEXHOIOTHYECKUX
MIPOIIECCOB u
pa3pabaTbIBaTh
MEPOIIPUATUS 10 HX
IpeAYNPEKICHUIO;
IToBbIIIEHHBIN
YPOBEHb

IIOHUMAEeT  OCHOBBEI
MIPOBEICHUS
MEpOIPHUSATHS 10
npouIaKTUKe
MIPOU3BOJACTBEHHOTO
TpaBMaTu3Ma u
npo¢eCCUOHATTBHBIX
3a00J€BaHMI; OCHOBEI
COOJIIOIEHUSA
IKOJOTUUECKON
0e30MacHOCTH

IPOBOJUMBIX paboT;

NJa-2 TIK-3 ocymiecTBisieT
TEXHOJIOTMYECKHE

HKCIEPUMEHTHI IO 33JaHHBIM
METOJHKaM ¢ 00pabOTKOW H

aHATM30M  pE3yJbTaTOB C
PUMEHECHHUEM cUCTEM
aBTOMATH3HPOBAHHOTO
POEKTUPOBAHHUS

IToporosniii ypoBeHb
WCITIOJIb3YyET
MIPUMEHEHNE METOJIOB
KOHTPOJISI KaueCcTBa
U31euii U1 O0BEKTOB B
cthepe
npodeccuoHaIbHON
JCSATEIIBHOCTH,
IPOBOJUTH aHAIH3
NPUYMH HApYIIEHUN
TEXHOJIOTUYECKUX
MIPOIIECCOB U
pa3pabaThiBaTh
MEPOTIPUATHUS 110 UX
PEAYIPEKICHUIO;




IToBbINIEHHBINM
YPOBeHb

MIPOBOJIUT MEPOTIPUATHUS
10 NpopUIaKTUKE
MIPOU3BOJACTBEHHOTO
TpaBMaTu3Ma u
npodeccuoHaIbHbIX
3a00JIEBaHHM,
KOHTPOJIMPOBATh
coOIOICHUE
AKOJIOTUYECKOU
0e30MMacHOCTH
MIPOBOJIMMBIX PadoT;

N/JI-3 I1K-3 ucnonszyer CAD
nu CAPP- cucremnr mis
MOJICTIMPOBaHUS (PU3HUECKHUX
SIBJICHUH, BO3HUKAIOUIUX TIPHU
peanu3ainuu
TEXHOJIOTUYECKUX TPOLIECCOB
M3TOTOBJICHUS
MAaIIMHOCTPOUTEIbHBIX
W3JEIIAN CPETHEN CIIOKHOCTH

Iloporosblii ypoBeHb
MPUMEHSET

METO/IbI KOHTPOJIS
KayecTBa U3JCIUU U
00BbeKTOB B cepe
npodeccuoHaIbHOM
NeSITENbHOCTH,
IPOBOJIMTH aHAIU3
[IPUYUH HAPYIIEHUN
TE€XHOJIOTUYECKHUX
MIPOIIECCOB U
pa3pabaThIBaTh
MEPOTIPUATHS 110 UX
MpEeaYNPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
OBJIa/ICBAET
CITOCOOHOCTH
IPOBOIUTH
MEPONPHUSITHS 110
npoduiiakTUKe
MIPOU3BOJICTBEHHOI'O
TpaBMaTu3Ma u
nmpodeccruoHambHbIX
3a00JICBaHHIA,
KOHTPOJIMPOBATh
coOJIroIcHUE
AKOJIOTUYECKOH
0e30macHOCTH
IPOBOJUMBIX paboT;




Teopernyeckasi 4acThb

Bonpoce! 1 3axanus:
ba3o0BbIi1 ypoBeHb

1. CocraBieHue cxeMbl TEXHOJIOIHYECKOT0 Ipoliecca.

2. AHanu3 cXeMbl.

3. BebIsiBIIeHNE HEIOCTATKOB B acCleKTEe PecypcocOepesKeHHs
4. Cxema pecypcHBIX IOTOKOB.

CnucoK JINTepaTypbl, pEKOMEHIyeMblii K HCII0JIb30BAHMIO 110 IAHHOH TeMe
OcHoBHasi iuTEpaTypa:
Kynpun, b. 1. DnexTpocHabxeHnne MpoMbIIUICHHBIX peanpusatuii: yueo. / b. . Kynpun. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccs! u anmapaTsl 3aUThl OKPYKAIOIICH cpelbl : yueo.mocooue / A.
I'. Beromkun. - M. : Beicir.k., 2008. - 639 c.

JlonoiHUTeIbHAA JTUTepaTypa:

Cadponos, B. C. TexHomornueckue mpoOieMbl OXpaHbl OKPYKarOIIEH Cpeibl B
XUMHUYECKO# nmpombinuieHHocTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
Bboromornora, H.B. ®unaesa. - Kyiiosimes : Apuarl. ua-1, 1981. - 116 c.

backakos, A. I1. HerpaauunoHHsie ¥ BO300OHOBISIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueo.
/ A.TI. backakoB , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

Humepnem-pecypcol:
1 http://window.edu.ru/ — eaMHOE OKHO AOCTyIa K 00pa30oBaTeNbHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OubanoTeka OHIaH».

3 http://catalog.ncstu.ru/ — 3MEKTPOHHBIN KaTaIor aCCOLHUAIUHN TIEKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBefeHni u opranuzanuii CKOO

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

TEMA 2. TEXHUKO-TEXHOJ/JIOT'HYECKHUE CIIOCOBbI U CPEJACTBA
PECYPCOSHEPI'OCBEPEXEHMUA.

IIpakTuyeckoe 3ansaTHe 16. Padora co cnpaBoYHNKAMHU HAMJIYYIIHX JOCTYITHBIX
TEXHOJIOT M.
Leap 3aHATHA: U3YUUTH TEOPETUUECKUE ITOJIOKEHUS 110 TEME 3aHATHUS.

3HaHusa U ymenus, npnoﬁpeTaeMble CTYAEHTOM B pe€3yJjJbTaTe 0CBOCHUA TEMbI H

(popMupyeMbIX KOMIIETEHIM A

Kon, popmynuposka
KOMIICTCHIINHN

Kox, popmynuposka HHIAMKATOPA

IInanupyemsble pe3ysbTaThl
00y4YeHus 0 AUCIUTUINHE
(MOTyITIO), XapaKTepU3YIOIINe



https://openedu.ru/

3TaIbl GOPMHUPOBAHUS
KOMIETSHINH, HHAUKAaTOPOB

IIK-3
oOecreunBaTh
KOHTPOJIb
TEXHOJIOTHYECKHUX
MIPOIICCCOB
M3rOTOBJICHUS

CoocobeH

MAIIMHOCTPOUTEIbHBI
X W3OETUA CpeaHeu

CJIOKHOCTH
yIIPaBJIEHUS UMU

n

NJa-1 IIK-3  wucnombe3yet
nangele SKADA-cuctem s
aHalii3a MPOW3BOJICTBEHHOU

CUTyalluh ¥  BBISBICHUS
MPUYUH Opaka TUISt
W3TOTOBIICHUS

MaIlMHOCTPOUTEIBHBIX
W3JEIUN CPETHEN CI0KHOCTHU

IToporoBniil ypoBeHb

IIOHUMAaET METO/IBI
KOHTPOJIS KauecTBa
U3JCINH U OOBEKTOB B
cthepe
npodecCHOHaTbHON
JIeITEIbHOCTH, OCHOBBI
aHanu3a IPUYUH
HapyIlIeHUN
TEXHOIOTHYECKUX
MIPOIIECCOB u
pa3pabaTbIBaTh
MEPOIIPUATUS 10 HX
IpeAYNPEKICHUIO;
IToBbIIIEHHBIN
YPOBEHb

IIOHUMAEeT  OCHOBBEI
MIPOBEICHUS
MEpOIPHUSATHS 10
npouIaKTUKe
MIPOU3BOJACTBEHHOTO
TpaBMaTu3Ma u
npo¢eCCUOHATTBHBIX
3a00J€BaHMI; OCHOBEI
COOJIIOIEHUSA
IKOJOTUUECKON
0e30MacHOCTH

IPOBOJUMBIX paboT;

NJa-2 TIK-3 ocymiecTBisieT
TEXHOJIOTMYECKHE

HKCIEPUMEHTHI IO 33JaHHBIM
METOJHKaM ¢ 00pabOTKOW H

aHATM30M  pE3yJbTaTOB C
PUMEHECHHUEM cUCTEM
aBTOMATH3HPOBAHHOTO
POEKTUPOBAHHUS

IToporosniii ypoBeHb
WCITIOJIb3YyET
MIPUMEHEHNE METOJIOB
KOHTPOJISI KaueCcTBa
U31euii U1 O0BEKTOB B
cthepe
npodeccuoHaIbHON
JCSATEIIBHOCTH,
IPOBOJUTH aHAIH3
NPUYMH HApYIIEHUN
TEXHOJIOTUYECKUX
MIPOIIECCOB U
pa3pabaThiBaTh
MEPOTIPUATHUS 110 UX
PEAYIPEKICHUIO;




IToBbINIEHHBINM
YPOBeHb

MIPOBOJIUT MEPOTIPUATHUS
10 NpopUIaKTUKE
MIPOU3BOJACTBEHHOTO
TpaBMaTu3Ma u
npodeccuoHaIbHbIX
3a00JIEBaHHM,
KOHTPOJIMPOBATh
coOIOICHUE
AKOJIOTUYECKOU
0e30MMacHOCTH
MIPOBOJIMMBIX PadoT;

N/JI-3 I1K-3 ucnonszyer CAD
nu CAPP- cucremnr mis
MOJICTIMPOBaHUS (PU3HUECKHUX
SIBJICHUH, BO3HUKAIOUIUX TIPHU
peanu3ainuu
TEXHOJIOTUYECKUX TPOLIECCOB
M3TOTOBJICHUS
MAaIIMHOCTPOUTEIbHBIX
W3JEIIAN CPETHEN CIIOKHOCTH

Iloporosblii ypoBeHb
MPUMEHSET

METO/IbI KOHTPOJIS
KayecTBa U3JCIUU U
00BbeKTOB B cepe
npodeccuoHaIbHOM
NeSITENbHOCTH,
IPOBOJIMTH aHAIU3
[IPUYUH HAPYIIEHUN
TE€XHOJIOTUYECKHUX
MIPOIIECCOB U
pa3pabaThIBaTh
MEPOTIPUATHS 110 UX
MpEeaYNPEKICHUIO;
IToBbIIEHHBIH
YPOBEHb
OBJIa/ICBAET
CITOCOOHOCTH
IPOBOIUTH
MEPONPHUSITHS 110
npoduiiakTUKe
MIPOU3BOJICTBEHHOI'O
TpaBMaTu3Ma u
nmpodeccruoHambHbIX
3a00JICBaHHIA,
KOHTPOJIMPOBATh
coOJIroIcHUE
AKOJIOTUYECKOH
0e30macHOCTH
IPOBOJUMBIX paboT;




Teopernyeckasi 4acThb

Bonpoce! 1 3axanus:
ba3o0BbIi1 ypoBeHb

Nzyuenue 'OCT P 54097-2010 Pecypcocbepexenue.

Hawnny4mme nocTymHble TEXHOIOTHH.

Merononorus uaentudukamun. O

3HaAKOMJICHHE C €BPONECHCKUMH CIIPAaBOYHUKAMH MO HAWITYYIIAM JTOCTYITHBIM
texnonoruit EBponeiickoro 6ropo IPPC (Integrated Pollution Prevention and
Control).

=

CnHcoK JINTepaTypbl, PEKOMEHAyeMblii K HCII0JIb30BAHMIO 110 IAHHOM TeMe
OcHoBHasi JuTepaTypa:

Kynpun, b. 1. DnexTpocHabxeHnne MpoMbIIUICHHBIX peanpusatuid: yueo. / b. . Kynpun. -
M. : Uurepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccs! u anmapaTsl 3alUThl OKPYKAIOIICH cpebl : yueo.mocooue / A.
I'. Beromkun. - M. : Beicir.k., 2008. - 639 c.

JlonoiHUTeIbHAA JTUTEpaTypa:

Cadponos, B. C. TexHomornueckue mpoOieMbl OXpaHbl OKPYKarOIIEH Cpeibl B
XUMHUYECKO# nmpombitiuieHHocTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
Bboromornora, H.B. ®unaesa. - Kyiiosimes : Apuarl. ua-1, 1981. - 116 c.

backaxos, A. I1. HerpaauunoHHbie ¥ BO300OHOBISIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueb.
/ A. TI. backakoB , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

Humepnem-pecypcol:
1 http://window.edu.ru/ — eaMHOE OKHO JAOCTyIa K 00pa3oBaTebHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OubinoTeka OHIaH».

3 http://catalog.ncstu.ru/ — 3MEKTPOHHBIN KaTaIor aCCOLMUAIUH SIIEKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBefeHni u opranuzanuii CKOO

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

TEMA 2. TEXHUKO-TEXHOJ/JIOI'HYECKHUE CIIOCOBbI U CPEJACTBA
PECYPCOSHEPI'OCBEPEXEHMUS.

IIpakTnyeckoe 3anaTHe 17. CocraBieHHne JHEPreTHYECKOro Nacnopra u paspadorka
3J1eMEHTOB NPOrpaMMbl JHeprocoepeKeHust NpeanpusTHs.
eap 3aHATHA: U3YUUTH TEOPETUUECKHE ITOJIOKEHUS 110 TEME 3aHATHUS.

3HaHuUsA M yMeHMs, IPHoOpeTaeMble CTYJIeHTOM B pPe3yJibTaTe 0CBOCHUSI TeMbI U
(popMupyeMbIX KOMIIETEHIH A


https://openedu.ru/

Kon, popmynuposka
KOMIICTCHIINH

Koz, dopmynuposka MHIUKATOPA

[Mnanupyemble pe3ynbTaThl
00y4eHus 0 TUCUUIUINHE
(MoymI0), XapaKTepu3yIoIIie
3TaIbl POPMHUPOBAHUS
KOMIIETEHIIMWA, MHJIMKATOPOB

nK-3
obecneunBaTh
KOHTPOJIb
TEXHOJIOTHYECKUX
IIPOIIECCOB
WU3rOTOBIIEHUS

CnoocobOen

MAIIIMHOCTPOUTEIIbHBI
X W3JEIUN CpEIHEN

CJIOKHOCTHU
YIIPpaBJICHUA UMHU

u

NAa-1 IIK-3  wucnomb3yet
nanuele SKADA-cucrem st
aHalin3a MPOU3BOJCTBEHHOU
CUTyalldd W  BbISBJICHUS
MIPUYYH Opaka U1
W3rOTOBJICHUS
MaIlMHOCTPOUTETHHBIX
W3IEIIAN CPETHEN CIIOKHOCTH

IToporosrniii ypoBeHb
MMOHUMAET METO/IbI
KOHTPOJIS KauecTBa
u3euii U OOBEKTOB B
cthepe
npodeccuoHaIbHON
NEeSATeIbHOCTU, OCHOBBI
aHajau3a IPUYUH
HapyLIECHUN
TEXHOJOTUYECKUX
POLIECCOB u
pa3pabaTbiBaTh
MEPOTIPUATUS  TI0
MpEeAYNPEKICHUIO;
IToBbIIEHHBIN
YPOBEHb
OHNMAET
MIPOBEJICHUS
MEPOTIPUSATHS
npoduiIakTUKe
IIPOU3BO/ICTBEHHOTO
TpaBMaTU3Ma u
npodeccruoHaIbHbIX
3a001¢BaHMi; OCHOBBI
coOI0IeHUS
3KOJIOTUYECKOU
Oe3omacHOCTH
MTPOBOJIUMBIX PadoT;

ux

OCHOBBI

I10

NJ-2 TIIK-3 ocymecTBisieT
TEXHOJIOTHYECKUE

OKCIIEPUMEHTHI 110 3a/1aHHBIM
MeTOoJuKaM ¢ 00paboTKoM M

AHAJIM30M PE3YJIbTATOB C
IMMPUMCHCHHUCM CHCTCM
ABTOMATHU3UPOBAHHOI'O
IMIPOCKTHUPOBAHUA

Iloporosblii ypoBeHb
HCIIOJIb3YET
MIPUMEHEHUE METOLOB
KOHTPOJISI KaYeCTBA
U3JIEINI U 0OBEKTOB B
cthepe
npodeccroHaaIbHON
NEATEIbHOCTH,
IIPOBOJUTH aHAJIN3
MIPUYHH HAPYIIEHUN
TEXHOJIOTUYECKUX
IIPOLIECCOB U




pa3pabaThiBaTh
MEPOTIPUATHUS 110 UX
MIPEeAYTIPEKICHUIO;
IToBbIIEHHBIH
YPOBeHb

MIPOBOJIUT MEPOTIPUATHUS
1o NMpopuUIaKTUKE
IIPOU3BOJICTBEHHOTO
TpaBMaTH3Ma U
npodeccroHaIbHbIX
3a00JICBaHH,
KOHTPOJIMPOBATh
coOmroieHre
AKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOAUMBIX padoT;

N/-3 I11K-3 ucnonszyer CAD
n CAPP- cucrembr g
MOJICTUPOBaHUST (U3MUECKHUX
SBJICHUM, BO3HUKAIOLIUX IPHU
peanm3anuu
TEXHOJIOTUYECKUX IPOLIECCOB
W3TOTOBJICHUSA
MaIlMHOCTPOUTEIBHBIX
W3JEIUN CPETHEN CI0KHOCTHU

IToporoBsiii ypoBeHBb
IPUMEHSIET

METOIbI KOHTPOJIS
KauecTBa U3JIeIUN U
00BEKTOB B cepe
npodeccuoHaIbHON
NEeSATEIbHOCTH,
MIPOBOAUTH aHAJIU3
IIPUYUH HAPYyLIECHUN
TEXHOJIOTUYECKUX
MPOIIECCOB U
pa3padaTbIBaTh
MEPOMPUATHUS 110 UX
peAYNPEKICHUIO;
IToBbIICHHBIN
YPOBEHb
OBJIa/ICBAET
CIIOCOOHOCTH
MIPOBOAUTH
MEpONPUATHUS 110
npouIaKTUKe
MIPOU3BOICTBEHHOT'O
TpaBMaTu3Ma u
npo¢eCCUOHATTBHBIX
3a00JICBaHH,
KOHTPOJIMPOBATh
CcOOJIIOIeHUE
AKOJIOTUYECKOH




Oe3omacHOCTH
MTPOBOJIMMBIX PadoT;

Bonpocsl u 3a1anus:
ba30BbIi1 ypoBeHb

1. AHanuTHYeCKuin 0030p HOBEHMIINX nyOnuKkanuit B obnacTtu
pecypcocOepexeHIs Ha OCHOBE dKCTIpecc-oncka B iHTepHeTe.

2. OnpeneneHue  cocTaBa  JIaHHBIX ~ JHEPreTHYECKOro  macmopra U
SHEProfeKIapanny.

3. Pa3paboTka 351eMEHTOB POrpaMMBbl SHEPTOCOEPEKEHUS MAJIOTO MPEIPUATHSL.

CnMcoK JINTepaTypbl, peKOMeHAyeMblii K HCI0JIb30BAHMIO N0 TAHHOH TeMe
OcHoBHasi iuTEpaTypa:
Kynpun, b. Y. DnextpocHabkeHre MpOMBIIUICHHBIX pennpustuii: yueo. / b. Y. Kyapun. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccel u anmapaTsl 3alUThl OKPYKAFOIICH cpefibl : yueo.mocooue / A.
I'. Beromikun. - M. : Beicur.ik., 2008. - 639 c.

JlonoiHUTeIbHAS JTUTEpaTypa:

Cadponos, B. C. TexHomornueckue mpodieMbl OXpaHbl OKPYKarOIIEH Cpeibl B
XUMHYECKOH npombiniuieHHocTH [Tekct] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonora, H.B. ®unaesa. - Kyiiosimes : Apuarl. ue-1, 1981. - 116 c.

backakos, A. I1. HerpaguunoHHbie ¥ BO300OHOBIISIEMbIE HCTOYHUKY dHepruu [Tekcr] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : /I BACTET, 2013. - 366 ¢

Humepnem-pecypcwt:
1 http://window.edu.ru/ — earHOE OKHO AOCTYIa K 00pa30BaTebHBIM pecypcam
2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OubimnoTeka OHIaH».

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

4 http://www.iprbookshop.ru — OBC.
5 https://openedu.ru — OTkpbITOE 00pa3zoBaHUE

TEMA 3. MEHE/IZKMEHT PECYPCOOHEPI'OCBEPEKEHUS.

IIpakTnueckoe 3ansitue 18. MeHeI:KMEHT pecypcoB M JHEProMeHeIKMEeHT

He.]'lb SAHATHA: U3YUYUTHh TCOPCTHUICCKUC ITOJIOKCHHSA 110 TCMC 3aHATHA.

3HaHuUs M yMeHMs, IPUoOpeTaeMble CTYI€eHTOM B pPe3yJibTaTe OCBOEHHUN TeMbl H
(popmMupyeMbIX KOMIIETEHLH A


https://openedu.ru/

Kon, popmynuposka
KOMIICTCHIINH

Koz, dopmynuposka MHIUKATOPA

[Mnanupyemble pe3ynbTaThl
00y4eHus 0 TUCUUIUINHE
(MoymI0), XapaKTepu3yIoIIie
3TaIbl POPMHUPOBAHUS
KOMIIETEHIIMWA, MHJIMKATOPOB

nK-3
obecneunBaTh
KOHTPOJIb
TEXHOJIOTHYECKUX
IIPOIIECCOB
WU3rOTOBIIEHUS

CnoocobOen

MAIIIMHOCTPOUTEIIbHBI
X W3JEIUN CpEIHEN

CJIOKHOCTHU
YIIPpaBJICHUA UMHU

u

NAa-1 IIK-3  wucnomb3yet
nanuele SKADA-cucrem st
aHalin3a MPOU3BOJCTBEHHOU
CUTyalldd W  BbISBJICHUS
MIPUYYH Opaka U1
W3rOTOBJICHUS
MaIlMHOCTPOUTETHHBIX
W3IEIIAN CPETHEN CIIOKHOCTH

IToporosrniii ypoBeHb
MMOHUMAET METO/IbI
KOHTPOJIS KauecTBa
u3euii U OOBEKTOB B
cthepe
npodeccuoHaIbHON
NEeSATeIbHOCTU, OCHOBBI
aHajau3a IPUYUH
HapyLIECHUN
TEXHOJOTUYECKUX
POLIECCOB u
pa3pabaTbiBaTh
MEPOTIPUATUS  TI0
MpEeAYNPEKICHUIO;
IToBbIIEHHBIN
YPOBEHb
OHNMAET
MIPOBEJICHUS
MEPOTIPUSATHS
npoduiIakTUKe
IIPOU3BO/ICTBEHHOTO
TpaBMaTU3Ma u
npodeccruoHaIbHbIX
3a001¢BaHMi; OCHOBBI
coOI0IeHUS
3KOJIOTUYECKOU
Oe3omacHOCTH
MTPOBOJIUMBIX PadoT;

ux

OCHOBBI

I10

NJ-2 TIIK-3 ocymecTBisieT
TEXHOJIOTHYECKUE

OKCIIEPUMEHTHI 110 3a/1aHHBIM
MeTOoJuKaM ¢ 00paboTKoM M

AHAJIM30M PE3YJIbTATOB C
IMMPUMCHCHHUCM CHCTCM
ABTOMATHU3UPOBAHHOI'O
IMIPOCKTHUPOBAHUA

Iloporosblii ypoBeHb
HCIIOJIb3YET
MIPUMEHEHUE METOLOB
KOHTPOJISI KaYeCTBA
U3JIEINI U 0OBEKTOB B
cthepe
npodeccroHaaIbHON
NEATEIbHOCTH,
IIPOBOJUTH aHAJIN3
MIPUYHH HAPYIIEHUN
TEXHOJIOTUYECKUX
IIPOLIECCOB U




pa3pabaThiBaTh
MEPOTIPUATHUS 110 UX
MIPEeAYTIPEKICHUIO;
IToBbIIEHHBIH
YPOBeHb

MIPOBOJIUT MEPOTIPUATHUS
1o NMpopuUIaKTUKE
IIPOU3BOJICTBEHHOTO
TpaBMaTH3Ma U
npodeccroHaIbHbIX
3a00JICBaHH,
KOHTPOJIMPOBATh
coOmroieHre
AKOJIOTUYECKOHN
0e30macHOCTH
MIPOBOAUMBIX padoT;

N/-3 I11K-3 ucnonszyer CAD
n CAPP- cucrembr g
MOJICTUPOBaHUST (U3MUECKHUX
SBJICHUM, BO3HUKAIOLIUX IPHU
peanm3anuu
TEXHOJIOTUYECKUX IPOLIECCOB
W3TOTOBJICHUSA
MaIlMHOCTPOUTEIBHBIX
W3JEIUN CPETHEN CI0KHOCTHU

IToporoBsiii ypoBeHBb
IPUMEHSIET

METOIbI KOHTPOJIS
KauecTBa U3JIeIUN U
00BEKTOB B cepe
npodeccuoHaIbHON
NEeSATEIbHOCTH,
MIPOBOAUTH aHAJIU3
IIPUYUH HAPYyLIECHUN
TEXHOJIOTUYECKUX
MPOIIECCOB U
pa3padaTbIBaTh
MEPOMPUATHUS 110 UX
peAYNPEKICHUIO;
IToBbIICHHBIN
YPOBEHb
OBJIa/ICBAET
CIIOCOOHOCTH
MIPOBOAUTH
MEpONPUATHUS 110
npouIaKTUKe
MIPOU3BOICTBEHHOT'O
TpaBMaTu3Ma u
npo¢eCCUOHATTBHBIX
3a00JICBaHH,
KOHTPOJIMPOBATh
CcOOJIIOIeHUE
AKOJIOTUYECKOH




Oe3omacHOCTH
MTPOBOJIMMBIX PadoT;

Teopernyeckasi 4acThb

Bomnpocse! 1 3axanus:
ba3oBblil ypoBEeHb

CucremMbl MEHE)KMEHTA Ka4ecTBa B PECYpPCOIHEPTrOCOCKPEKEHHH.
Vcnonp30BaHne HAMITYYIIHNX JOCTYTHBIX TEXHOJOTHHA U JIydIIeld IPaKTHKH.
DHEpProMeHeKMEHT, SHEPTOoAYAUT U YHEPrOCEPBUC.

NHCcTpyMEHTaIBHBINA SHEPTOAY AUT.

[Tpubops! 15 3HEproayauTa.

OHepreTU4ecKuii nacmnopr.

[Iporpamma B 06s1acTu SHEpPrOcOEpEKECHHS M SHEPTOIPPEKTUBHOCTH.
DHeproJieKyiapausi.

[IporpamMmmHoe obecrieueHue i1 3PPEKTUBHOTO KOHTPOJIS SHEPTONOTPeOICHUS

Wbk W=

Cnucok JaurepaTypbl, peKOMEHAyeMblil K HCI0JIb30BAHMIO 110 JAHHOW TeMe
OcHoBHas JuTEpaTypa:
Kynpun, b. 1. DnexrpocHabxenne MpoMbIIUICHHBIX peanpusatuid: yueo. / b. . Kynpun. -
M. : Untepmet Umxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccs! u anmapaTsl 3aUTHl OKPYKAIOIICH cpebl : yueo.mocooue / A.
I'. Beromkun. - M. : Beicir.k., 2008. - 639 c.

JonmosiHnTEIbHAS JIMTEPATYypAa:

Ca¢ponos, B. C. Texnonoruueckue npoOaemMbl OXpaHbl OKpPY>KatoIel cpe/ibl B
XUMHUYECKO# mpombitiuieHHocTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonona, H.B. ®unaesa. - Kyiiobimes : Apuan. un-1, 1981. - 116 c.

backaxos, A. I1. HerpaauunoHnHsie U BO300OHOBISIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueb.
/ A. I1. backakoB , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

Humepnem-pecypcet:
1 http://window.edu.ru/ — eaMHOE OKHO AOCTyIa K 00pa3oBaTeNbHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckas OHOIMOTEKA OHIIANHY.

3 http://catalog.ncstu.ru/ — 3MeKTPOHHBIN KaTagor acCOLUAIUH SIIEKTPOHHBIX OMOIHOTEK
yueOHbIX 3aBefieHni 1 opranuzanuii CKOO

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

JucuuiuinHa «OHEpro- U pecypcocOeperaroiiye TEXHOJIOIMU» OTHOCUTCS K JUCLUILIMHE
qacTH, (OpMUPYEeMOil ydaCTHHKaMu o0Opa3oBaTeibHbIX OTHoumieHWd . OHa HampaBiieHa Ha
dbopmupoBaHue NpophecCHOHATIBHBIX KOMIIETEHIIUH 00yUaroIuxcs B IPOLecce BHIMOIHEHUs pador,
onpeaeneHHsix I'OC BO.

Meroanyeckue ykazaHusi COCTaBJIEHbl HA COBPEMEHHOM Hay4HOM YpPOBHE U pacCUMTaHbl HA
CTyIEeHTOB, 1o HampasieHuto 15.03.02 TexHonoruueckue MamuHbel W 00OpYyIOBaHUE.
[TocnenoBarenbHOCTh  1a0OpPaTOPHBIX  pabOT  COOTBETCTBYET JIOTHUECKOW  CTPYKType ee
npoxoxaeHud. [lpeamaraemple METOOMYECKHE YKa3aHHMsS COJEp)KaT MaTepuan, KOTOPbIN
PEKOMEH/1yeTCsl UCTOJIb30BaTh CTYIEHTAM IIPU OCYILECTBIEHUH Ja0OpaTOPHBIX PaboT.



Tema 1. 'mob6anu3anus pecypcodHeprocoepekeHusi 1 pecypcHbie
AJIbTEPHATUBBI

JABOPATOPHAS PABOTA 1. UCCJIEJOBAHUE ®U3NUYECKUX MMOKA3ATEJEN
KAYECTBA BO/IbI

[enb paboThI: ONIPENEIICHUE OpPraHoJIENTUYECKUX 151
CAaHUTAPHOTOKCUKOJIOIMYECKUX ITOKA3aTENEN KaueCcTBa BOIbI.
dopmMupyeMble KOMIIETEHIIUU WUJIN UX YaCTH:

Kon dopmynupoBKa

I1K-3 Crniocoben obecrnieunBaTh KOHTPOJIb TEXHOJIOTMYECKUX MPOIIECCOB
M3rOTOBJIEHUSI MAILIMHOCTPOUTEIBHBIX U3/IETTUN CPEIHEN CII0KHOCTH U
YIPaBJICHUS UMHU

Teopernyeckas 4acTb

HopMmupoBanue kauecTBa BOJBI 3aKJIIOYAETCS B YCTAHOBJICHHM Ui BOJbI BOAHOIO OOBEKTa
COBOKYITHOCTH JIOIIyCTUMBIX 3HAUEHUI IIOKa3aTeJIed €€ COCTaBa U CBOMCTB, B IpeeiaX KOTOPBIX
HAJIe)KHO 00€CIeYrBaIOTCsl 3/10POBbE HACENIEHUs, OJaromnpusiTHbIE YCJIOBHSI BOJAOIOJIB30BAHUS U
HKOJIOTHUYECKOE OJaromnoiydne BOJAHOro oObekrTa. IIpaBuiaamu oxXpaHbl MOBEPXHOCTHBIX BOJ,
BBeJIeHHBIX B zefictBue ¢ 1.03.91 r., mpexycMoTpensl obmue TpeOoBaHMs K COCTaBy U CBOMCTBaM
BOJIbI BOJIOEMOB, IpEIHA3HAUYCHHON JUIs XO3AHCTBEHHO-NIUTHEBOI'O, KOMMYHAIbHO-OBITOBOTO H
pBrIOOX03HCTBEHHOrO0 Ha3HaueHUs. K X034HCTBEHHO-NIUTHEBOMY BOOIOJIb30BAHUIO OTHOCUTCS
UCIOJIb30BaHUE  BOJHBIX OOBEKTOB B  KAueCTBE HCTOYHUKA  XO3SMCTBEHHO-IMTHEBOTO
BOJIOCHA0KEHUS, a TaKKe JJs BOJOCHAOXKEHUS MNpEeANpUATUN NUIIEBOW NpomblnuieHHOCTH. K
KOMMYHAaJIbHO-OBITOBOMY OTHOCHUTCSI MCIIOJIb30BaHHE OOBEKTOB Ul KyIaHUs, 3aHATHUSA CIIOPTOM U
ornpixa HaceiaeHus. K pblOOXO3sIIICTBEHHOMY BOJOIOJB30BAHUIO OTHOCHUTCS HCIOJIb30BaHUE
BOJIHBIX OOBEKTOB JJIsi OOUTaHMS, Pa3MHOKEHHUS U MUTPAIMU PbIO M APYTHX BOJHBIX OPTaHU3MOB.
Pp100Xx03511iCTBEHHBIE BOJIHBIE OOBEKTHI JEATCS Ha TPU KaTEropuM: BbICHIasl (MECTa HEPECTUIIMIL,
MacCcOBOI'0 Haryjia M 3MMOBAJIBHBIX SIM 0CO0O LIEHHBIX W IIEHHBIX BHUJIOB pbIO); mepBas (BOAHBIC
O00BEKTHI ISl BOCIPOM3BOJCTBA LIEHHBIX BHUJOB, 00JaJAIOIIMX BBICOKOM YYBCTBUTEIBHOCTHIO K
KHCIJIOPO/Y); BTOpasi (BOAHbIE OOBEKTHI, UCIOJIBb3YEMbIE /ISl IPYTUX PhIOOXO3SIMCTBEHHBIX LiENeH).
s Bcex BHUIOB BOJOIOJB30BATENEN PpErVIAMEHTUPYIOTCS B MEPBYIO ouepenb (u3nyecKue
nokaszarenu kadecTBa BoAbl. Ilojg  ¢u3myeckuMu  CBOWMCTBAMHM  BOJBl  [OHUMAIOT €€
OpraHoJIeNITUYECKUE CBOWCTBA (3amax, BKYC, LIBET, MPO3pPauyHOCTb), a TaKXkKe TeMIepaTrypy,
IUIOTHOCTh, BSI3KOCTh W T.I. 3amax BOABI MOXXET OBITh KaK €CTECTBEHHOTO (TPaBSHUCTBIM,
OOJIOTHBIN, IPEBECHBIM U T.II.), TAK U HMCKYCCTBEHHOTO IMPOUCXOXACHUS U3-3a 3arpsA3HEHUS BOJIbI
cTokamu npennpuatuil. [Ipu kauecTBEHHON OLIEHKE 3amaxa ONpPENeIIAeTCsl ero Xapakrep. Xapakrep
3amaxa OIICHMBAETCS CJIOBECHO (TPaBSHUCTBIN, 3€MIIMCTBINA, APEBECHBIA, THHJIOCTHBIM, 3aTXJIBIN,
CEPHHUCTBIN, XJIOPHBIN, yII€BOJOPOAHBIN U T.A.). KonnuecTBeHHas OlleHKa MHTEHCUBHOCTHU 3araxa
naetcss B Oammax mo natubauibHOM mikane (tabm. 1). CorjacHo CyHIecTBYIOIIMM HOpMam
MHTEHCUBHOCTH 3anaxa Bojbl ipu 20 °C He 10JKHA IPeBbIAThL 2 GaIoB.

Tabauna 1 Onenka THTEHCUBHOCTH 3alaxa U BKyca BOJIbl

Onenka B | XapakTepHUCTHKa 3amaxa M BKyca
Oamnax

0 OTtcyTCTBYET

1 Ouens ci1adbIi

2 CnalbIit

3 3aMeTHBIN

4 OTYeT/IUBLII




| 5 | OueHb CWIIbHBIN |

Bkyc Boapl 00yciaBiuBaeTcs MPUCYTCTBUEM B HEW BEIECTB IMPUPOAHOTO MPOUCXOMKIACHUS
WM BEIIECTB, KOTOPBIE MOMAJal0T CO CTOYHBIMU BOJAMHU, a TaKXKe MPOIAYKTOB JKU3HEIEATEIHHOCTH
opranu3moB. [Ipy kauecTBEHHOH OlLIEHKE BKyca BOJbl HCIOJB3YIOTCS YEThIpE BUIA BKYCOBBIX
OIIYIIEHUN: TOPBKUH, CIAAKWN, KUCIBIHA, cojeHblid. KonndyecTBeHHass MHTEHCHUBHOCTH BKyca
OLICHMBAETCA MO NATHOAUIbHON mikaje (cM. Tabn. 1). MHTeHCHMBHOCTh BKyca NMUTHEBOM BOJIBI HE
JOJKHA TpeBbIaTh 2 Oamna. [[BeTHOCTH BOJBI 3aBHCUT OT HAJIM4usl B HEH pPAaCTBOPEHHBIX U
B3BEIICHHBIX NpUMecel (KOJUTOMIHBIX COSIWHEHHI Kele3a, TYMUHOBBIX BEIIECTB, B3BEIICHHBIX H
OKpAIlIEeHHBIX BEHIECTB, BOJAOpOCIeil). B 3aBHCHMOCTH OT KOJHYECTBA TYMHUHOBBIX KHUCIOT U UX
coJiei (ryMaToB) IBET KOJIEOJIETCS OT KEITOro 0 KOpUYHEBOro. [[BETHOCTH BOJBI ONpPEACNSIOT
KauyeCTBEHHO M KOJUYECTBEHHO. Pe3ynbTaThl KaueCTBEHHOTO WCCIIEOBAHUS IIBETHOCTH BOJbI
OTMCHIBAIOT CJIOBECHO (OecuBeTHasi, CBETJIO-KenTas, Oypas u T.m.). KonmudecTBEeHHO IBET BOMBI
OTIpEICNIAIOT TYTEM CpPaBHEHUS HCCIEAyeMOM BOJABI CO IIKaJOW CTaHIAPTHBIX PAacTBOPOB M
BBIPA)XKAIOT B YCIOBHBIX Tpaaycax 3TOH mKajbl (Tadi. 2). [Ipu oTcyTCTBUU OKpacKH BOJAa CUMTACTCS
O€ECLIBETHOIA.

Tabnuma 2 lkana crangapTHEIX PaCTBOPOB

Homep Pacteop, Mn
& - ['pagyc uBeTHOCTH
npodHpKH Ne 1 Ne 2

1 0 50 0

2 0,5 49,5 5

3 1,0 49,0 10

4 1.5 48,5 15

5 20 48.0 20

6 Hcenenyemas Boaa

[Tpo3payHOCTh BOABI OOYCIIOBICHA €€ IIBETOM M MYTHOCTBIO, T.€. 3aBHCUT OT KOJIMYECTBA
COJIepIKalINXCs B BOJIE B3BEUICHHBIX BEILIECTB (YACTHIIbI NIECKa, TIUHBI, TOYBHI U T.11.). OnpenensoT
MMpoO3pavyHOCTh BOJbI HETIOCPCIACTBCHHO B BOAOCMC HJIU B np06ax JIs1  aHaJIn3a. Pe3yJIBTaTLI
KaueCTBEHHOI'O OMpeAeNieHUs] MPO3PayHOCTH BOJABI IyTeM CpaBHEHHS C JTAJlOHOM U3
TUCTHJUTMPOBAHHOW BOJBI OIICHHBAIOT CJOBECHO (C1abo0 MyTHas, OYeHb MyTHas W Jp.).
KonunuecTBeHHas olleHKa MPO3pavyHOCTH BOABI TPOBOAUTCS 10 KpecTy wiu mpudry. Ilpozpaunocts
MO0 KPECTY YCTAaHABJIIMBACTCA B BOAOCMC UJIU IPU KOHTPOJIC KAaYCCTBA OYUCTKU BOAbI HA OUMUCTHBIX
COOPYXEHHMSIX IIyT€M HaxOXXICHHs TMpelelbHOM BBICOTHI CTOJI0A BOJABI, Yepe3 KOTOPYIO
IPOCMAaTPUBAETCS YEPHBII KpecT Ha Oenom ¢one. [TutbeBas Boaa 10mHKHA UMETH NMPO3PAYHOCTH I10
kpecty He MmeHee 30 cMm. OmpeneneHue MPO3PAvYHOCTH MO MPUEGTY B TaOOPATOPHBIX YCIOBHUSAX
OCHOBAHO Ha HaXOXICHUHN MaKCHUMAaJILHOA BBICOTHI CTOJIGa BOJBI B 6€CI_IB6THOM HUWINHAPE, YCPE3
KOTOPBIH MOYKHO TPOYUTATh CTaHAAPTHBIM mpudT. [Ipo3padHOCTh MUTHEBOW BOABI MO IMIPUDTY
nomkHa ObITh He MeHee 30 cMm. TemmepaTypa M INIOTHOCTh — OOIIEU3BECTHBIE MAapaMeTpPhl BOJBI.

[1T0THOCTL YMCTON BOJBI 3aBHCHT OT €€ TEMIIEPATyphl U cocTasiser npu 15 °C 0,99913 r/cm’, npu

20 °C — 0,99823 r/cm’ . TIOTHOCTE NPUPOTHBIX U CTOYHBIX BOJ 3aBUCHUT TAKKE U OT PACTBOPEHHBIX
coenuHeHUI. OOBIYHO MJIOTHOCTH BOJBI OJIM3KA K €AMHHULIE.

B »aT0li pabore HEOOXOAMMO OMPENCIIUTh OCHOBHBIC (PU3NKOXMMHUYECKHE TOKA3aTelu
KayecTBa HccielyeMoi BoJibl. Bece pe3ynbTarsl OMbITOB JOMKHBI ObIThH 3aHeceHbl B Tabu. 3. Ilocie
BBITIOJTHEHUA BCEX HCCJICI[OBaHI/Iﬁ CPaBHUTb TIOJYYCHHBIC IIOKA3aTCIn C YCTAHOBJICHHBIMU
HOpMaTHUBaMUu (TpeIeNbHO JOMYCTUMBIMH KOHIIGHTpPAMSIMH) U CHENaTh BBIBOA O KadecTBe
HCCIIETyEMOM BOJIBI.

OO6opynoBaHne U MaTepHAJIbI
Onpit 1. Kos6sl ¢ mputepToii mpobkoit éMkocThio 200 cM® , Tpo6BI BOIBI.



Onwir 2. becusernsle mummHApbl eMKocThio 200 cm® mmamerpom 30 MM, IMIMHIPBI
eMkocThi0 10 cM’, mwioTHBIE (UIBTPHL, TpagyMpOBaHHAs [MIETKA, MEPHBIA  CTaKaH,
KOHIICHTPUPOBAHHAsI CepHasl KHUCJIOTa, OCHOBHOM pacTtBop Nel, BcmomorarenbHblii pacTBop Ne 2
WIH KOMIIOHEHTHI misi ux mnpurotoBineHus (Ouxpomar kamus K,Cr,O; m cymbdar kobanbra
CoSO047H,0), nucTuiiMpoBaHHas BOIa, MPOObI BOIBI

Onbir 3. HeBbicOKuii CTeKIsHHBIA OrOKC 00bEMOM 20 cM’ , Habop yHHBEPCAIbHOM
WHJAMKATOPHON OyMaru, nikajga yHUBEpCaTbHOTO MHIUKATOPA.

OnpiT 4. creknsuHble Mpobupku o0béMoMm 10 cm’ |, comsmas xucnora HCI (1:5), xnopun
Oapusi 5%, craHmapTHas WIKana Jig ONpeAeNeHHs coiepxaHus cynb(aroB B BOJE, MEPHBIN
LATHHIP 00BEMOM 25 CM® , MEPHBIE TIUIIETKH 00BEMOM 5 M’ .

OmnbIT 5. cTeknsHHBIE MPpoOupku 00bEMOM 10 cM’, pacTBop HuTpara cepedpa 10%, pacTBop
a30THOM KHCI0T 2H, MepHBIA 1MHAP 00BbEMOM 25 cM’.

OnebIT 6. XUMUYecKHil ctakaH oobéMoM 100 cm?, MEPHBIN ITUIUHAP 00BEMOM
100 c¢M’, pactBOp consHoOM Kucaotsl (1:5), pacTBop Momubaara aMMOHMS, PacTBOP
XJIOPHJIA 0JI0BA, MEPHBIE IIMIIETKH 00BEMOM 5 cM’.

OnpIT 7. CTEKIAHHBIE MPOOUPKH 00BEMOM 10 cM’ , MEPHBIE THUIETKH 00BEMOM
10 c™® , MepHBIE KOIOBI 006EMOM 50 cM’ , pacTBOp cepHOM Kuciaorel 1H, pactBop
cynbocamuunoBorr 14 kucmoter 10%, craHmapTHas mIkana JUisi OMpPEEICHUS
COJIepKaHMsI KaTHOHOB >KeJie3a B BOJIE.

OmnpIT 8. cTeKISAHHBIE TPOOUpPKU 006EMOM 10 cM’ , pacTBOop xpomara Kamus 0,5

M, cranjapTHas 1IKaia AJis ONpeeeHus: CoAepKaHusl CBUHIIA B BOJI€, MEPHBIE
IHIETKU 00BEMOM 5 cM® .

Yka3aHus 110 TeXHHKe 0e30I1aCHOCTH
Hcnonb3yeMsble NIpH BBIIIOJIHEHUH aHAJIN3a PacTBOPBI, PEAKTUB, I1OCYJa U IPYTHe COCTaBHbIE
YaCTH KOMILJIEKTA JIOJKHBI OBITh MTPEIBAPUTEIHHO OCMOTPEHHBI.

IIpu ocMoTpe poOBEPSIIOT:

1. LlesToCTHOCTh ¥ TEPMETUYHOCTh YIIAKOBKH PACTBOPOB, PEAKTHUBOB;

2. OTcyTCcTBHE OBPEXKACHUN MEPHOH MOCY/IbI, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CooTBeTcTBHE BBIOPAaHHOTO [JIsS HWCIIOJIB30BAaHUS peakThBa (PacTBOpa) WM TIOCYIBI
TpeOOBaHUSAM METOAMKH aHAIN3A, T.€. HAJTMYHE XOPOILIO U OJHO3HAYHO YUTAEMOW ITUKETKH, METOK
Ha MEpHOM MOCYyJE U T.II.

Ilocne nmpoBeneHUsT aHAIU3a MEPHBIEC CKIIIHKU U ITUIIETKU CIIELYET IMPOMBITh YHCTOM BOJOM,
CKJITHKU C pacTBOpaMU HEOOXOUMO FepMETUYHO 3aKPBITh U YIIOKUTh B MECTA JIJIsl UX XPaHEHHUS.

Bxonsmme B cOCTaB KOMIUIEKTa PEAKTHUBBI T'€PMETHUYHO YIAKOBAaHBI BO (PIIAKOHBI U HE
MIPEACTABISIIOT OMACHOCTU IpU  XpaHEHUU. XOTb KOMIUIEKT HE COJEPXKHUT SIOBUTBIX H
CHJIBHOJICHCTBYIOIIMX BEILIECTB, NpU paboTe ¢ KOMIUIEKTOM HEOOXOIUMO pPYKOBOJCTBOBATHCS
OCHOBHBIMHM TpaBUjaMH O€30MacHOCTH, MPEIyCMOTPEHHBIMH Mg paboT B XUMHUYECKOM
nabopatopuu. B uactTHoCcTH, ipu paboTe B 1ab0opaTopuu He JOIMYCTUMO:

1. [lomafanue XUMHUKATOB ¥ PaCTBOPOB Ha CIU3UCThIE 000IOUKH, KOXKY, OJCKIY;

2. Ilpunarue nuiy (MUThA);

3. Brapixanue Bo3ayXa M XMMHKATOB, OCOOEHHO MMEIOIIMX PE3KUM 3amax M HaXOISIIUXCS B
MEJTKOKPHUCTANTNIECKOM COCTOSIHUU (00pa3yIOIIUX MbLIb);

4. Tlpm paboTre CO CTEKISHHBIMH W3JCNHSIMH M TIOCYJI0HM HEOOXOAUMO COOJIIOIATh
OCTOPOXKHOCTh BO U30€XKaHNE OPE30B.

[Ipu npoBeneHNH SKCIEPUMEHTOB 110 MOAEIIMPOBAHUIO 3arPA3HEHUIN BO3/lyXa MPEYyCMOTPEHO
UCIIOJIb30BaHNE KOHIIEHTPUPOBAHHBIX W pa30aBIEHHBIX KHUCIOT — CEpHOH, COJITHOW, a30THOM,



MypaBbUHOM. [Ipy momaianuy KUCIOT Ha KOKY HEOOXOAMMO OBICTPO MPOMOKHYTH PACTBOP JIFOOBIM
TaMIIOHOM (caj(eTKOM, BETOWIbIO0 M T.II.), MECTO TMOMNaJaHUsI OOMIBHO MPOMBITH CTPyEW BOJIBI U
BBIMBITH C MBIJIOM.

Oco0eHHO OmacHbl KHUCIOTHI Ipu IMomnagaHvuy B TJjiasa. B sTom cJIydac rjasa HCO6XOI[I/IMO
HEMCIJIICHHO 00OHIILHO IIPOMBITH HE CUJIBHOU Cpreﬁ BOJEI, 3aTEM
2%-~-HBIM BOJIHBIM PACTBOPOM COJIBI I CPOYHO OOPATUTHCS K BPAUy-CIICITUAIIHACTY.

Coip HUKEIS IIpHU IMOoIIaJJaHUuM B OPraHu3M 4YC€JIOBCKaA MPCACTABIACT IMOBBIIICHHYIO OIIACHOCTDH
U TpedyeT ocoboro oOpaimieHus, a WUMEHHO: XpaHEHHUS B CICHUAIBHOM MECTe, ydeTa IpHu
pacxoa0BaHWH.

3amanuga
Omnebit 1. UccnenoBanue 3anaxa BOJIbI

B xon0y ¢ npurepToii npookoi eMkocThio 200 cM® HAJIHUTH UCCIIEMYEMYIO BOLY
10 2/3 oO0beMa U CHUIIbHO BCTPSIXHYTh BpaliaTelbHbIM JBU- 10 KE€HHEM B 3aKpPHITOM
COCTOSIHUH. 3aTeM OTKPBITh M Cpa3y K€ ONpPEJCIUTh OOOHSHHUEM XapakTep H
MHTEHCUBHOCTh 3amaxa. JlaTh OLIEHKYy XapakTepa W HWHTEHCUBHOCTH 3araxa Mo
naTnbayibHON mikase (cMm. Tabm. 1). PesymbraThl umccienoBaHwWii 3amaxa BOJBI
IpEeICTaBUTh B BUE Ta0I. 4, a Takke 3aHeCTH B Tab. 3.
Tabnuia 4 Pe3ynbraThl HCCIESIOBAHUS 3aM1axa BOJBI

[TokazaTenu OLEHKH
Homep
npook! HHTEeHCHBHOCTE
p Xapakrep 3anaxa
3anaxa
|
2

OmnpiT 2. MccnenoBanue NBETHOCTH BOJBI.

J1J1st Ka4YeCTBEHHOM OLIEHKH I[BETHOCTH BOJIbI OT(PHIITPOBATH Yepe3 OyMarKHBIiM
Gunbtp He Menee 40 — 50 cm’ mccnemyemoit Bompl. IIpoduibTpoBaHHYIO BOIY
HaIUTh B OECUBETHBIA IWIMHAP U CPaBHUTh C TakuM K€ O00bEeMOM
JUCTUJUIMPOBAHHOM BOJBI B JPYIOM TAKOM K€ LIWJIMHAPE. AHAJIN3 BBINOJHSAETCS HA
done 6emoro nucta Oymaru mpu THEBHOM OCBEIIeHHWH. Boly paccMaTpuBaroT CBEpXy
u cOOKy M yKa3bIBalOT HabOmogaemblil 1BeT (OeciBeTHasl, CBETIO-kKenTas, Oypas u
T.4.). KonMuecTBeHHO IBETHOCTh BOJBI OINPEACNAETCS IO XPOMaTO-KOOAIbTOBOU
mikaze. [llkana uBeTHOCTH TOTOBUTCS MyTeM cMeleHus pactBopa Nel (0cCHOBHOI) u
Ne2 (Bcnomoratenbusii). g mnpurotoBiieHus pactBopa Nel HeoOxoaumo B
HEOONbIIOM O0BEME TUCTUIUIMPOBAHHOW BOJABI PACTBOPUTH B OTHAEIBHON MOCYy[e
0,0875 r o6uxpomara kanusa (K.Cr,O7) u 2,0 v cynedara kobansta (CoSO47H-0).
PactBopHI coneit cMmemath, MpudaBUTh
1 cM3 KOHLEHTPUPOBAHHOW CEPHOM KUCIOTHI U JOBECTU IUCTHUILIMPOBAHHOW BOJOW
no 1 am’ . PactBop Ne2 comepkut 1 cM’ KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI B 1
IM3 IUCTWJUIMPOBAHHOW BOJIbBI (pacTBOp cepHoM kuciotsl). I[Ilkama nBeTHOCTH
TOTOBUTCH B IATH LuMHApax 1mo 50 cM® myreM cMmemieHus pactopoB Nel u Ne2 B
COOTHOUIEHHM COTJIacHO Tabn. 2. Jlnga ompeaeneHUs LBETHOCTH B MPOOUPKY
(mmHap) Ne6, ONHOTUIIHYIO ¢ TEMH, B KOTOPBIX NMPUTOTOBJIEHA HIKajda, HAIUTH 50
cM’ uccrenyeMoi Bojbl. CpaBHUTH OKPAaCKy BOJIBI C OKPACKOM PacTBOPOB B ISTH
HWIMHApPaX Ha OesioM (oHe, OTHICKMBasg MECTO B IKaJle, TOXIECTBEHHOE WIIU



MaKCHUMaJIbHO TPHOJIMKEHHOE IO OKpacke. L[BETHOCTh BBIpaXKarOT B Tpagycax
IBETHOCTH TI0 JAaHHBIM TaOi. 2. Pe3ymbrarhl HCClIeIOBaHUH IIBETHOCTH BOJIBI
MPEeACTaBUTh B BUJIC Ta0J. 5, a Tak)Ke 3aHECTH B TaOJI. 3.
TaOmuua 5 Pe3yabTathl HCCIC0BAHMS LBETHOCTH BOJIBI

Howmep Ilokazarenu oueHKH
npoosl

1
2

[lBeT BOIBI ['pagyc upeTHocTH

Omnpbit 3. OnpeneneHre KUCIOTHOCTH BOJIBI.
B crexnsHHBIN OIOKC HAJTUTh UCCIETYEMYIO BOMY, MOTPY3UTh B BOAY IMOJIOCKY
YHUBEPCAIbHOM WHIUKATOPHONW OyMaru U OBICTPO CPaBHUTH IOJYYEHHBIH IIBET
OyMaru co CTaHJIapTHOM IIKAJION YHUBEPCATLHOTO MHAUKATOpa. Pe3ynbrar 3aHecT B
Taba. 6 u 3.
Ta6mmia 6 Pe3yapTaThl HCCaEAOBAHUS KUCIOTHOCTH BOIBI
Homep [TokazaTenn
npoObl [[BeT mHAMKaTOpHOIT Dymaru pH

1
=

=

Omnpit 4. OnipeniesieHue coJiep kaHus Cyab(haToB.

[IpenBapuTenbHO ClenyeT MPOBECTU KAUECTBEHHOE ONpeEesieHue Cyb(aToB.
Jli1st 5TOro B IpOOUPKY HaIUTh 10 ¢M® HCIBITYEMOM BOABI, 100aBUThL 0,5 cM® COIAHOM
kucnoTsl (1:5) u 2 cM3 5%-Horo pactBopa xmopuaa O6apus. [IpoGupky OCTOPOKHO
BCTPsIXHYTh. [losiBleHne Oenoil MyTH yKa3bIBaeT Ha COJEp)KaHUE B BOJAE Cylb(dart-
noHa. YroObl yOeauThCs, YTO HAOMIOJAEMbId OCaJOK O00pa3oBaH HMMEHHO
cyibdaramu, a He ¢docharamu uaum KapOOHATaMM, YacTh IMOJYYEHHOI'O pacTBOpa
OTIEIUTh B JAPYTYI0 INPOOUPKY M J100aBUTh HECKOJBKO Kamellb COJSHOW KHUCIOTBHI.
Ecnu ocajok He pacTBOpsieTCS B COJSHOM KHCJIOTE, 3TO yKa3blBaeT Ha HAJIMYUE B
BOZE€ CyJb(aT-uOHOB. [l MOIYKOJMYECTBEHHOTO OIpEAeNIeHUus CyJb(aT-uoHOB
CPaBHUTh HCCIEAYyEMBbI PacTBOpP CO CTaHAAPTHOW MmiKajgou (tabm. 7). Pesymbrar
OTIpEJICIICHHS] 3aHECTHU B TaOII. 3.

Tabnuua 7 CranmapTHas mKana Jyisl OMpeeiIeHUs] CoJepX aHusl cyibhaToB B
BOJIE.

Hnme-p- n.pnﬁnpxn B T 2 | 2 ¥ | 5 6

KonuyecTso cyasaTos, Mr/mn 10 20 50 100 200 | 400

OmnsbiT 5. Onpenenenue cojiepkaHus XJI0PUI0B.

B npoOupKy Hamuth 5 ¢cM® BOaBI M 100aBUTh 3 — 4 kamu 10%-Horo pactBopa
HuTpara cepedpa. [losiBieHHe ocajka WM MYTH yKa3bIBaeT Ha MPUCYTCTBUE B BOJE
xsiopuzioB. 13 Tlo Tabn. 8 mpoBecTH MOTYKOJUYECTBEHHOE OMPEIEICHUE XJIOPUJIOB.
Jig Toro 4troObl yOemAWThCs, YTO OCAJOK OOpa30BajICs 3a CYET XJIOPUIUOHOB, B
npoOupKy [100aBUTh HECKOJIBKO Kalleldb a30THOM KHUCIOThl. HepacTtBopuBmumiics



OCaJIOK WJIM MYTh CBHUJIETEIBCTBYET O COJIECPKAHUU B BOJAE HMEHHO XJOPHUIIOB.
Pe3ynbTaThl onpeneneHus 3aHecTy B Tab. 3
Tabnuna 8 JlaHHble Ul ONIPEJEICHUs COAECPKaHHs XJIOPHIOB B BOJIE

XapakTepHCTHKA OCaKa WIH MYTH CogepxaHue XJI0pHI0B, MI/JI
OnanecueHuus WK cnadas MyTh 1-10
CunsHas MyThb 10-50
Ob6pa3zyroTes XJ10nbs, OcakJarTC He cpa3y 50 - 100
benwiii 0d0BeMHBIIH Ocagok Boaee 300

OmneiT 6. Onpenenenue coaepxanus Gocdaros.

B xummueckuii ctakan oosémMom 100 cm® mamuts 50 oM’ npoObl BOJIbI, 100aBUTH 1
cM; consiHoM kmenotel (1:5), 1 cM® pacTBopa MonmMOgaTra aMMOHHS M IO KaIISM
BBECTH PacTBOp XJopujaa ojioBa (Bcero 3 Karuik). Ilo WMHTEHCHBHOCTH OKpPAaCcKH
MOJIYYCHHOTO PAacTBOpa CyASAT O KonudecTBe (hochaT-uoOHOB B HCCIEAYEMOW BOJIC
(Tabi. 9). Pe3ynbTaThl UCTIBITAHUN 3aHECTH B TaOI. 3.

Tabnuua 9 JlanHsle A5 onpeneneHus coaepxanus GochaToB B BOJE

Oxkpacka pacTsopa Copaepxkanue ocdaros, mr/n
Cretno-ronydas 0,1-10
I'onyGas 10 —-45
CuHss bonee 45

Omneit 7. OnpeneneHue coaepKaHusl KATHOHOB JKeJe3a

Jlis ompezieNieHus COIEpKaHus B BOJE COJIEl kene3a HaauTh 10 cM® mcciaemyemoit
BOJIbI B MEPHYIO KOJIOY, 100aBUTh 1 ¢M’ CEpHOM KUCIOTHI (Ui CO3MaHUS KUCIION
cpennl). Janee mpudasuts 5 cM® 10%-HOro pacTBOpa CyNb(OCATUIMIOBON KUCIOTEL
PactBop momuTe A0 METKM JUCTWUIMPOBAHHOM BOJOM W IepeMemarb. i
CPaBHEHHMSI C PACTBOPAMM CTAHAAPTHOM IIKaJIbl IPUTOTOBJIEHHBIA PACTBOP HAJIUTH B
NpoOUpPKY /A0 YpPOBHS, OIMHAKOBOIO CO CTaHAAPTHBIMH pacTtBopamMu. OKpackKy
CpaBHUBaTh, paccMaTpuBas pPACTBOPBI CBEpPXYy. B MNpPHCYTCTBUM HMOHOB XKeje3a
pacTBOp OKpamuBaercsi B po3oBbii 1BeT. [lo cranmaptHoi mikane (tabn. 10)
ONPENENNUTh COJIEPKAHNE B BOJIE KATHOHOB YKeEJe3a.

Tabnuua 10 CrannapTHas 1ikana Jyuisi ONpeIesieHus COIepKaHusl KaTHOHOB JKelie3a B
BOJIE.

Homé;; npoOHPKH - T 1 2 3 4 5
Copepxanue KATHOHOB ele3a, MI/1 0,05 | 0,10 0,15 | 0,20 | 0,30

CopxepxkaHvue KaTHOHOB eje3a B MPoOe€ BOJBI CUUTATh PABHBIM TOMY 3HAYEHUIO,
KOTOPOE€ COOTBETCTBYET CTaHJAPTHOMY pPAacCTBOPY IIKalIbl C OKPACKOW pacTBOpa,
HamOoJee OJIM3KOM OKpacke mpoOsl. Pe3ynbrarel 3anectu B Ta0I. 3.

OmnsbiT 8. OnpeneneHue coaepKanusi KATHOHOB CBUHIIA.

B 1poGupKy noMecTuTh 5 ¢cM® pobbl, npubaButh 0,5 ¢cM® pacTBOpa Xpomara Kajus.
Oxpacky MoJIy4eHHOT0 pacTBOpa CPaBHUTh CO CTaHAAPTHOM IiKanou (Tadiu. 11).
Ta6nuna 11 CranmapTHas 1mkaia ajis onpeeiaeHus coIepKaHnusi KaTHOHOB CBUHIIA B
BOJIC




Homep npobupku | 2 3 4
Conep:xkanune karnonos ceunua, mr/n | 0,01 | 0,05 | 0,10 | 0,50

[Tony4yeHHsbIi pe3ynbTaT 3aHecTH B Ta0. 3. CienaTh BBIBOJ O Ka4€CTBE UCCIIEAyEeMOM
BO/JIBL.

Conep:xanue oTuera
Tabnuua 3 Pu3nKo-XxUMUYECKUE MOKA3ATEIU KaUeCTBA BOIbI

[MokazaTens [Tomy4eHHBII HopmaTuBHBIii CooTBeTcTBHE
pe3ynbTar MoKasaTelb HOpME
Janax He b6onee 2 Gannos
llBeTHOCTB He 6onee 20"
KucnoTHOCTh pH=6,5-17.5
Copepxanue cyibharon 400 mr/n
CozepxkanHe XJIOPHJI0B 300 mr/n
Copepxanne docdarop 45 mr/n
Copnepixanue xenesa 0.5 Mr/n
CopepixaHue CBHHLA 0,03 mr/n

KoHTpoJbHBIE BONIPOCHI
1. I'pynmsl nokaszaTesnei, XapakTepU3yOIUX KaueCTBO MUTHEBOM BOJIBI.

2. I'uruenndeckas XapaKTCPUCTHKA OPraHOJICIITUICCKUX IoKa3aTeje KauecTBa BOAbI U METO/bI
HX OIPCHCIICHU.

3. I'urueHn4YecKkoe 3HaUCHHE )KESCTKOCTH IIUTHEBOM BOJALI 1 METOA €€ ONIPCACIICHUA.
4. 'urueHN4ecKoe 3HaUYCHHUE 3arps3HEHUS BOJAblI OPTaHUYCCKUMH COCANHCHUSAMU.
5. Xumuueckue IMOKa3aTeiv, XapaKTCPU3YIOIHE 3arpA3HCHUEC BOABI, © MCTOALI NX OIMMPECACIICHUA.

6. CYIJ_[HOCTL OMOXMMUYCCKUX IIpoHeCCOB MPEBpAIICHUA a30TCOACPIKAIINX BCIICCTB B BOAC.

Cnucok jsurepaTypbl, peKOMEHIyeMbIi K UCII0JIb30BAHUIO 110 TAHHOW TeMe
OcHoBHasl JuTEpaTypa:

Kynpun, b. Y. DnextpocHabxeHnne mpoMbIIUICHHBIX npeanpusatuii: yueo. / b. U. Kyapun. -
M. : Uurepmer Unxxunupunr, 2005. - 670 c.

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

JlonosiHNTE/ILHAS JIMTEPATypa:

Cadponos, B. C. Texnonornyeckue npoodaeMbl 0XpaHbl OKpYKaroIIel cpesibl B
XUMHUYECKOH pombiiiuieHHOCTH [TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonogra, H.B. ®unaesa. - Kyiiosimes : Apuarl. ua-1, 1981. - 116 c.

backakos, A. I1. HerpaauunoHHbie ¥ BO30OHOBIIIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueb.
/ A.I1. backakoB , B. A. Myn1. - M. : Ul BACTET, 2013. - 366 c

Humepuem-pecypcol:
1 http://window.edu.ru/ — eauHOE OKHO AOCTYIa K 00pa30BaTEIbHBIM pecypcam



2 http://biblioclub.ru/ — 3BbC «YHuBepcurerckas OubinoTeka OHIaH».

3 http://catalog.ncstu.ru/ — 3ME€KTPOHHBIN KaTaaor acCOLUUAIUHN IEKTPOHHBIX OHOINOTEK
y4eOHbIX 3aBefieHni u oprannzanuii CKOO

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

Tema 3. OCHOBBI IK0JIOTHYECKOT0 HOPMHPOBAHUS

JIABOPATOPHAS PABOTA 2. IPUT'OTOBJIEHUE U DKCIIPECC-AHAJIN3
MOJEJIbHOM CMECH CTOYHBIX BO/JI

[lenp pa®oOTHI: O3HAKOMHUTBCS C XapaKTEPUCTUKON MPOMBIIIEHHBIX CTOYHBIX
BOJl Y IIPUT'OTOBUTH MOJENBHYIO CMECh, COOTBETCTBYIOIIYIO CTOYHOU BOJIE 3aJaHHOIO
IIPOMBIIIJICHHOTO IPOU3BOACTBA; OIPEACIUTh C IMOMOIIBIO JKCIPECC-TECTOB H
KOJIODUMETPUYECKON IIKAJIbl COJIEPKAHUE HNOHOB-3arpPsI3HUTENEN B MOJACIBHOU
CMECH.

@opMHUpyeMble KOMIIETEHIIUH WA UX YaCTH:

Kon dopmynupoBKa

I1K-3 CrnocoOeH obecnieuynBaTh KOHTPOJIb TEXHOJIOTUUECKUX MPOIIECCOB
M3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX U3JIETUIN Cpe/THEN CI0KHOCTH U
yIPABJICHUS] UMU

TeopeTnyeckas 4acTb

XapaKTepucTUKa NMPOMBIIIIEHHBIX CTOYHBIX BOJI MHOTME MPOMBIIIJIEHHBIE U XO3I1CTBEHHBIE
MIPOIECCHI CBSI3aHBI ¢ 00PA30BAaHMEM CTOYHBIX BOJ, COJAEPIKAIIUX TOKCHYIHBIC BemecTBa. CTOYHBIE
BOJIbI — 3TO BOJIa, BO3BpaIlaemMasi B OKpY>KaroIIyl0 Cpely MOCIe UCIOJIb30BaHUSI.

K cTouHBEIM BOZAM OTHOCSITCS:

-KaHaJIN3allMOHHEIE BOJIBI,

-COpPOCHI MPOMBIIIIICHHBIX MTPEANPUATHIA;

-IPEHAXKHBIE BOJIbI;

-OTXOJIbI CEIbCKOXO03SHCTBEHHBIX (PepM;

-CTOKH C TOJIeH ¢ pacCTBOPEHHBIMU B HUX yIOOPEHUSIMU U MECTUINIAMU;

-HarpeThie BOJIbI CUCTEM OXJIKICHUS U T.1.

OCHOBHBIE BEILIECTBA — 3arpsi3HUTENU, COJEP)KALIMECSs B CTOYHBIX BOJAX Pa3IMYHBIX
MIPOMBIIIUICHHBIX TTPOU3BOJICTB, PUBEICHHI B TA0I. 1.

Baxkneiiieli 3agaueil B yCIOBHSIX MPOMBIIIIEHHOTO PAa3BUTHS U BPEMEHHOW HEM30EKHOCTH
MOTIaIaHKsT OTXOJO0B B BOAHBIE OMOTEOIEHO3bI SIBIISETCA YCTAaHOBJICHHUE JOMYCTUMBIX HArpy30K Ha
BOJIHBIE OOBEKTHI B PE3yJIbTaTe BOJOMOTPEOICHUSI.

Bomonorpebienre — 3TO HCMOIB30BAHME BOJBI, CBSI3aHHOE C W3BATHEM €€ M3 MeECT
JIOKAJIM3allud C YACTHYHBIM WJIU TOJHBIM O€3BO3BPATHBIM PAcXOJOBaHHWEM M C BO3BpAIllEHUEM B
HMCTOYHMKHU BOJ103a00pa B 3arpsi3HEHHOM COCTOSIHHH. OOBIYHO KOHTPOJIIO MOJBEPTrarOTCss Haubosee
OTACHbIE BEIIECTBa, CIIOCOOHBIE HAKAIUIMBATHCS B JOHHBIX OTJIOKEHHSIX, MEpelaBaThCsi 110
TPOHUUECKUM IETISIM, B YaCTHOCTH TSDKEJIBIX METAJUIOB, TAKUX KaK )Kelie30, Me/b, HUKEIb, [TUHK,
XpOM U ApYyTHE.



https://openedu.ru/

Ta6mx1ua 1 OcHOBHEBIE BCIICCTBA-3arpA3HUTCIIN BOOAHBIX 00BEKTOB U XapaKTCPHbIC HCTOUYHHUKHU

3arpsI3HEHUI
 T— OcHoBHbIE (POpPMBI Tun npoMeIIIeHHOTO I]1K B BosIE
3arpsA3HATENA NPOH3BOACTBA BOJIOEMOB, MI/JI
ronm—. XnopupoBaHue  CTOYHBIX
s Cl,, Cl1O BOJI, MPOM3BOACTBO Je3uH- | He nomyckaercs
(PMLHPYIOLINX CPEACTB
5 TpaeunbHble nEXa, Kpaule-
ﬁ\lt;nem{]l, Fe’', Fe*' HHe TKaHed, MpoM3BOACTBO 0.3
peakTHBOB
Menb Cu™ ["anbBaHHYECKHE Hexa 1,0
Huxens Ni®’ ["anbBaHHYECKHE 1exa 0,1
[IponzegoacTBO  MHHEpalib-
Hutpats NO; HLIX yaoOpenuii, a3oTHOH 45
KHCIIOTHI
Kpamenune CEPHHUCTBIMH
Cynbmas 8%, HS", H.S Kpacurensmu, pasinomenne | He nonyckaercs
OeNnKOBLIX COEAMHEHMIT
W 2 lanbBaHu4eckne W Kpa- \
Xpom (11, V1) Cr 2 (..r(2)4 X CHJIBHBIE LIeXa, ,‘l\*l’mclf)uc ”‘{)i o (;r\-'
Cr,0 s N 0,5 nna Cr

Xene3o MNOCTOSHHO NPUCYTCTBYET B IOBEPXHOCTHBIX M IOJ3EMHBIX BOJax. Bbicokoe
CoJIep’KaHue jKelie3a B MOBEPXHOCTHBIX BOJAX YKAa3bIBA€T HA 3arpsi3HEHUE MX MPOMBIIUIEHHBIMU
CTOYHBIMM BOJIaMH, OCOOEHHO ITPOMCTOKaMHU METaJIII000padaThIBAIOIINX TPOU3BOICTB.

Menb B IOBEpXHOCTHBIX BOJaX MPUCYTCTBYET B PE3YJIbTATE 3arpsi3HEHUSI CTOYHBIMU BOJAMH
IPEIIPUATHA XUMUYECKOW, METaJIIyprUuecKOi IPOMBIIUIEHHOCTH. VICTOYHMKOM Menu B BOJE
MOKET OBITb  KOpPpO3US  METAJUIOB WJIM  MEAbCOAEpXKAIMX  METANIMYECKUMX  4YacTew,
COIIPUKACAOIIUXCA C BOJOM.

Huxkenb MOXeT IpUCYTCTBOBATh B CTOYHBIX BOAAX METANI0O00pabaTHIBAIONINX U XUMUYECKUX
NPEATPUATHMN.

XpoM TMpPHCYTCTBYET B CTOYHBIX BOJAaX METAI000pa0aTHIBAIOIIMX W XUMHYECKHX
IIPOM3BOJICTB, KOXKEBEHHBIX 3aBOJIOB U 3arPSI3HEHHBIX CTOKAMH 3THX IPOU3BOJICTB IIOBEPXHOCTHBIX
BOJIAX.

Kpowme Toro, ctouHsle BOJBI COAEPkKAT PA3INYHBIE OPraHUYECKHE COeUHEHM. [[1s1 Kaxaoro
NPEANPUATHS TOJDKEH YCTaHABIMBATHCS NpeaenbHo gomyctumbiii copoc (I1JIC) BpenHbIX BEmIecTB.
Cornacuo 17 I'OCTy IIJIC BpenHoro BemecTsa — 3TO €ro Macca B CTOYHBIX BOJAaX, MaKCUMaIbHO
JIOMTyCTUMasi K OTBEIEHHIO C YCTAaHOBJICHHBIM PEXKHMOM B JAHHOM ITyYHKT€ BOJHOTO OOBEKTa B
enunuly BpemeHu. C 1enpio o0OecriedyeHus HOpM KadecTBa BOJbI B KOHTpoJbHOM myHKTe ITJIC
YCTAHABJIMBAETCSl C YYETOM MpeesbHO AonycTuMbIX KoHueHtpanuil (IIJK) BpenHbix BemiecTs.
KonTpone KadecTBa CTOYHBIX BOJ NPELYCMAaTPUBACT OIPEIEICHHE OPraHOJENTHYECKUX
nokasartenel BOJbl (LBET, 3alax), XUMHueckoro mnorpednenus kuciopona (XIIK), xomnuecta
pPAcTBOPEHHOI'0 B BOJIE KUCIIOPOJIa, a Takke ero onoxumuueckoro norpeduenus (bBIIK), pH cpenst,
COJIep’KaHus B3BEIIEHHBIX YaCTUL U KOHIIEHTPALIUK BPEAHBIX BEILIECTB.

XumnueckuM notpednenueM kuciaopoaa (XIIK) Ha3biBaeTcs BenuunHa, XapaKTepu3yromas
oOuiee cojepkaHUe B BOJAE BEIIECTB, CIIOCOOHBIX OKHCIATHCSA (IPOAYKTHI pacriaja OpraHUMYECKUX
COEJIMHEHUI U JIETKO OKUCIIsIoIMecs: Heoprauuueckue coeaunenust). Bemmuuna XIIK BeipakaeTcs
KOJIMYECTBOM MMUJUIMTPAMMOB KHCJIOpO/1a, HEOOXOAMMOTO Il OKUCIIEHHS BELLIECTB, COACPKAIINUXCS
B 1 oM’ Bombl. OGBIYHO OKHMCIIEHHE TIPOOLI CTOYHOW BOJBI MPOU3BOAMTCS OGMXPOMATOM Kajus B
cepHoil kucnore. CojepxkaHUE PAaCTBOPEHHOIO KHCIOPOJa OMNPENENAIOT B CTOYHBIX BOJAX,
OPOIIEAIINX XUMHUYECKYI0 WIH OMOXMMHYECKYI0 OYHMCTKY, Iepell CIIyCKOM B BOJOEMBI.
ConepxaHre pacTBOPEHHOTO KHCIIOPOAa HW3MEPSIOT B MI/ M TPOLEHTAaX IO OTHOLICHHIO K
PaBHOBECHOM KOHIEHTpALUMU KHCJIOPOJAa IPHU JaHHOW TeMmmeparype. OnpeneicHue OCHOBAaHO Ha
peaKIMy pacTBOPEHHOT'O KHCIOPOJa C THAPOKCHIOM MapraHiia U ONpeleleHud 00pa30BaBIIMXCS
BBICIIMX TI0 CTENEHM  OKHUCICHWS  COCOUHEHMM  MapraHma.  Mcnome3yroTes — Takke



KOJIOPUMETPUYECKHE METOJbI, OCHOBAHHBIC HA W3MEHEHHHM WHTCHCHBHOCTH I1IBETA COECIMHEHUH,
KOTOpbIe 00pa3yroTcs PU PeakIuy CIEIHAIbHBIX KPAaCUTENIeH U CTOYHON BOJIBI.

ITon 6uoxumuueckum norpednenuem kuciopona (bIIK) nonumaercs konndyecTBo Kuciopoa
B MI/JI, HEOOXOIUMOE JJIsi OKHCICHUS OPraHMYeCKHX MPUMEce a’dpoOHBIMH MUKPOOPTaHU3MAaMHU.
Onpenenenne BIIK BeImosnHsAeTCs Ha OCHOBE aHalIM3a M3MEHEHMS COICPXKaHUS PAaCTBOPEHHOIO
KHCIIOpPOJa C TeyeHueM BpeMeHU. Benmuuna pH sBisiercs Mepoil aKTUBHOM KUCJIOTHOCTH BOJBI,
CO3JAOILEHCS B PE3YJIbTATE B3aMMOJCICTBYS PACTBOPEHHBIX 3JIEKTPOJIUTOB U ra3oB. 3HaueHue pH
ONpeAeseTcs 3JIEKTPOMETPUYECKUM (C HCHOoib30oBaHUMEM IpuOopoB — pHwmeTrpoB) wumm
KOJIOPUMETPUYECKUM MeTonoM. KonopuMmerpuueckuii METOJ, OCHOBAH Ha CBOMCTBE MHIMKATOPOB
MEHATh CBOIO OKpacKy B 3aBHMCHUMOCTH OT KOHIIEHTpalUM BOJOPOAHBIX HOHOB. CojepxaHue
B3BELLCHHBIX BEUIECTB (MI/J) B BUJE OCa/IKa ONpeAesseTcs myTeM GUIbTpOBaHUs yepe3 OyMaXKHble
WIN CTEKJISTHHBIE (DHIIBTPBI WIIM BBIMIAPHBAHUEM MPOOBI UCCIIETyEeMOM BOIBI.

OO6opynoBaHne U MaTepHaJIbI

Kpucranmnuueckue BemiectBa: xjopHas wu3BecTb CaOCl,, mecTUBOAHBIA XJIOpUI JKeJe3a
FeCls-6H,O, sxene3nsrit kynopoc FeSO,7H,O, menusiii kynopoc CuSO,5H,O, mectuBoaHbIi
xnopug Hukenst NiSO4 6H,0, autpat kamust KNOs, cynsdun HaTpust Na,S, mMeCTUBOIHBIN XIOPUIT
xpoma CrCly-6H,0, xpomar kanusi K,CrOs, MepHbIe KOOI eMKOCTBIO 100 cM’, yacoBbie cTeKIa,
CTEKJISIHHbIE BOPOHKH, BEChl aHAIUTUYECKHUE;

DKCIpPeCcCc-TeCThl JUIsl MOJYKOJIMYECTBEHHOTO OIPEACNICHUSI CYMMApHOTO COJAEpX aHus 2- u 3-
BaJICHTHOT'O ’KeJle3a, aKTUBHOTO XJIOpa, XpOMaT- U HUTpaT-uoHoB. Kojopumerpuieckue mKaibl s
MOJIYKOJIMYECTBEHHOTO OMNPEICTICHUS COACP>KaHUs HOHOB ME/IU, HUKEJSI U TPEXBAJIEHTHOTO KeJe3a,
nepekuchk Bojopoaa H,O,, rumpokcua Hatpuss NaOH, dvacoBble cTekia, MHUHIET, TPOOHUPKHU
o0bemom 10 cm’ .

Yka3zaHusl 10 TeXHUKe 0€3011aCHOCTH
Hcnonb3yemsble Ipy BBINOJHEHUH aHAJIN3a PACTBOPbI, PEAaKTUB, [IOCY1a U IPYTHe COCTABHbIE
YaCTH KOMIUIEKTA JOJKHBI OBITh IPEIBAPUTEIEHO OCMOTPEHBI.

ITpu ocMoOTpe MpOBEPSIIOT:

1. LlenoCcTHOCT ¥ TEPMETUYHOCTh YIAKOBKH PAacTBOPOB, PEAKTHUBOB,;

2. OTcyTCTBHE OBPEXKACHUN MEPHOM MOCY/Ibl, MPOOUPOK, KOHTPOJIBHBIX LIKAJI U T.I1.;

3. CootBercTBUE BBIOPAHHOIO ISl MCIIOJNB30BaHMsI pEakTUBA (pacTBOpA) WM IOCY[BI
TpeOOBaHUAM METOAMKH AHAIN3A, T.€. HAIMYHE XOPOLIO U OJHO3HAYHO YUTAEMON STUKETKH, METOK
Ha MEPHOM IOCY€ U T.II

ITocne mpoBeneHUs aHaIM3a MEPHbIE CKIISHKU U MHIIETKU CIEAYeT MPOMBITh YUCTON BOJOH,
CKJISTHKH C PaCTBOPaMH HEOOXOIUMO Fe€pMETUYHO 3aKPHITh U YIOKHUTh B MECTA ISl KX XPAHCHHUS.

Bxojsmue B cocTaB KOMIUIEKTAa PEAKTHBBI I'€pPMETHYHO YHAKOBAaHbI BO (DJIAKOHBI M HE
NPEICTABSIIOT OMNAaCHOCTH TMPH XPaHEHHH. XOTh KOMIUIGKT HE COJIEPXKHUT SIOBHTHIX U
CHJIBHOJICHCTBYIOIMX BELIECTB, IpU paboOTe € KOMIUIEKTOM HEOOXOIUMO pPYKOBOJCTBOBATHCS
OCHOBHBIMHM TNpaBWJIAMH O€30MAaCHOCTH, MPEIyCMOTPEHHBIMU Ui pPabOT B XUMHYECKOM
nabopatopuu. B yactHocTH, ipu paboTe B 1a00paTopuu He JOITyCTUMO:

1. Ilomaanue XUMHUKATOB ¥ PACTBOPOB HA CIIM3UCTHIE 00OJIOUYKH, KOXKY, OACHKIY;

2. llpunarue mumu (TUTH);

3. Bapixanue Bo3ayXa W XMMHUKAaTOB, OCOOCHHO MMEIOUIMX PE3KUH 3amax UM HaXOIAIINXCS B
MEJIKOKPUCTAIIIMYECKOM COCTOSIHUU (00pa3yoluX Iblib);

4. Tlpu paboTe cO CTEKISHHBIMH M3ACTUSAMH M TOCYAOH HEoO0X0IuMo coOIr0aTh
OCTOPOYKHOCTh BO U30€XKaHHUE IOPE30B.

[Tpu npoBeeHNH SKCIIEPUMEHTOB 110 MOACITUPOBAHUIO 3arPS3HEHUI BO3IyXa MPeLyCMOTPEHO
UCIIOJIb30BaHUE KOHLIEHTPUPOBAHHBIX U pa30aBIEHHBIX KHUCIOT — CEpHOM, COJITHOW, a30THOM,
MypaBbHHOH. [Ipy monananuy KUCIOT Ha KOXKY HE0OX0AUMO OBICTPO IPOMOKHYTH PacTBOP JTHOOBIM



TaMIOHOM (cai()eTKOM, BETOIIBIO M T.I.), MECTO IOMATaHUs OOMIIBHO MPOMBITH CTPYEH BOIBI U
BBIMBITE C MBUIOM.

Oco0eHHO omacHbl KHCJIOTHI IPH IOMNAJaHUuU B I1a3a. B 3ToM cilydae riia3a HEOOXOIMMO
HEMEIJIEHHO OOMIIBHO MIPOMBITH HE CHJIBHOM CTpyei BOJIBI, 3aTEM
2%-HBIM BOJIHBIM PACTBOPOM COJIBI M CPOYHO OOPATUTHCS K Bpady-CIEIIUATUCTY.

3amanuga

[TPUTOTOBJIEHUE MOJIEJILHOM CMECH CTOYHBIX BOJ]
[TPOMBIIIVIEHHOI'O TUITA
ITonyuure y npenonasareiss 3afaHue: TUII IPOMBILIJIEHHOIO IIPOM3BOJCTBA,
CTOYHBIE BOJIbI KOTOPOro HEOOXOAMMO cMojienupoBaTh. [Ipeanaraercs npuroToBUThH
MOJIEIBHYIO0 CMECH CTOYHBIX BOJ FJIbBAHUYECKOTO 11€Xa, 11€Xa 110 KPAILCHUIO TKaHEH
U OyOJIeHHIO KOX, a TaKkKe 1exa MO MPOM3BOACTBY JE3MH(DUIMPYIOMUX CPEICTB.
[Tonp3ysice Tabma. 1, onpenenure, Kakue 3arpsA3HUTEN MOTYT COAEPKAThCS B CTOKaX
BBIOPAaHHOTO MPOM3BOACTBA. Bpimumure wu3 Tabn. | 3HaYeHUs MpeAesbHO
nomyctuMbix KoHueHTpauuil (ITJIK) n1s BoIOpaHHBIX KOMIIOHEHTOB3ArpsiI3HUTENEH, a
u3 Tabn. 2 BHIOEPUTE BEIIECTBA, HEOOXOAUMBIE Il BBEJICHUSI B MOJICIBHYIO CMECh
HYKHBIX KOMIIOHEHTOB-3arps3HUTENEH. BpluncinuTe MOJSpPHYIO MacCy BELIECTBA,
KOTOpoe OyAeT MCIOJIb30BAHO JUIsl IPUTOTOBJICHUS MOJIEIbHOM cMecu. Paccuuraiire,
Kakoe KOJMYECTBO peareHta HeoOXOJUMO BBECTHM B MOJEIBHYK CMECh s
noctuxenust sennuunbl [IJIK no popmyne:
m, M,

K- M (1)
rJe mp — Macca peareHra, HeoOXoauMas Ui IPUTOTOBIEHWS 1 aM° pacTBopa ¢
[TAK=1;

[TJIK — TabauyHOoe 3HAYEHHE MPEAENbHO JOIMYCTUMON KOHILIEHTPAllMd KOMIIOHEHTA-
3arpsizHUTENs (CM. Tad. 1);

Mg — MolipHasi Macca peareHta, KOTopblid Oy/leT KMCIONIb30BaH JUIsl MPUTOTOBIECHUS
MOJICJIbHOM CMECH;

My — MossipHasi Macca KOMITOHEHTa-3arps3HuTeNs. UToOsl paccuuTarh KOJIUYECTBO
peareHTta, HeoOXoauMoe Juis npuroToBiaeHus 100 cM® MOIENBHONM CMECH CO
snauenueM [IJIK=1, crmemyer maccy BemiecTBa, BblUMCIeHHYIO 10 dopmyrne (1),

pazaenuth Ha 10.
my

My, = E (2)
Jlanee crnemyeT BoIOpaTh, BO CKOJIBKO pa3 OyaeT npepwimieHo 3HaueHue [1JIK B
MOJICJIBHOW CMECH Uil KaXJIOr0 KOMIIOHEHTA M YMHOXHUTh 3HAUYEHHUE MAacCChl
BEIIIECTBA Mjoo HA ITO YKCIO. ITO M OyJeT BEIMYMHA HABECKH, HEOOXOauMas IJIs
MIPUTOTOBJICHUS MOJEIBHON CMECH.
Tabmuma 2 BemectBa, HeOOXOIUMBIC ISl PUTOTOBIICHUS MOJICIIBHOW CMECH
CTOYHBIX BOJ| ITPOMBIIIVIEHHOTO THIIA



KoMmnoneHThI- PeakTHuBEl 171 NPUTOTOBIEHUS MOJIeIbHOI
3drpA3HHUTE]IH CMeCH
Cl,, HCIO, C10 CaOCl,
Fe®' FeSO,-7H,0
Fe'' FeCly-6H-O
Cu® CuS0,-5H,0
Ni*’ NiSO,-6H,0
NO;y KNO;
S”, HS, H.S Na,S
cr CrCly-6H-0
Cr0,”, Cr,0,” K,CrO,

Takoll pacder MPOU3BOJUTCS MO KAXKJIOMY KOMIIOHEHTY, BBIODAHHOMY JUIS
MPUTOTOBJICHUS] MOJIEJILHOM CMECH CTOYHBIX BOJ. Pe3ynbTaThl pacyeTa npeacTaBUTh
B BUjie Ta0auusl (mpumep opopmienus tadi. 3). [lox pykoBoacTBOM mpenogaBaTens
B3BECUTh HEOOXOJAMMOE KOJMYECTBO pEAareHTOB Ha 4YacOBOM CTEKJIe Ha
aHAIMTUYECKUX BECax, C MOMOIIBI0O BOPOHKU KOJIMYECTBEHHO, TO €CTh 0€3 MOTepb,
IIEPEHECTH HABECKY B MEpHYIO KoinOy o6bemoM 100 cM’, cMbIBas BELIECTBO C
4acOBOI'O0 CTEKJIa M BOPOHKH HEOOIBIIMMH TOPIUSIMH JUCTUIUTUPOBAHHON BOJIBI.
[locne Toro kak Bcsi HaBecka OyJeT mepeHeceHa B KoOJOy, JOIUThH B KOJIOy
JUCTUJUIMPOBAHHYIO BOJAY J0 METKH. [IpUTrOTOBIEHHYIO MOJEIBHYIO CMECh CHIATh
IPENOJABATENIO C YKa3aHUEM TOr0, KAKHE UMEHHO KOMITOHEHTBI COIEPKATCS B HEW.

DKCITPECC-AHAJIN3 MOJIEJIbBHOM CMECH CTOYHBIX BO/]

[Tonyunrte y npenoaaBaresnss MOJAEIbHYIO CMECh CTOYHBIX BOJ ONPEIEIEHHOIO
TUINA TPOMBILUIEHHOTO TPEANPUSATUS C YKa3aHUEM COJEp)KalluXcsi B HeH
KOMIIOHEHTOB-3arPA3HUTEIIEH.

Ombit 1. OnpeneneHnue CyMMapHOTO COJAEpPXKaHUS Kejle3a € TMOMOIIbIO
«peppym-TecTar.

OT NONOCKM MHAMKATOPHONW OyMaru oTpe3arb HEOOJNBIION pabouuii y4acToOK
pasMepoM He MeHee S5xXx5 MM. He cHuMas mnoJmMMepHOro IOKPBITHS, OIYCTUTH
WHJMKAaTOPHYIO mojocky Ha 5 — 10 c¢ B ucciemyeMbiii pactBop. Uepes 5 muH
CPaBHUThH OKPACKy MHIMKATOPHON OyMaru ¢ KOHTPOJBHOM KON, MpHUIaraeMou K
TECTy. 3a pe3yJbTaT NPUHUMAIOT 3HAYEHUE KOHLEHTpAalMd, COOTBETCTBYIOILEE
OmmxkaieMy 1o okpacke oOpasny wmkKaiubl. [Ipy mpomMexyToO4yHON OKpacke 3a
pe3yNbTaT MPUHUMAIOT COOTBETCTBYIOIIMI HHTEPBAJ KOHLICHTPALUM.

OneiT 2. OmnpeneneHue COIEpkKaHUS XPOMAT-HOHOB C TOMOIIBK) «XpOMArT-
tectay. [Ipu 3Hauenusx pH oT 2 10 5 oT NOJOCKKU MHAMKATOPHON OyMaru OTpe3aroT
pabouunii ydyactok pasmepom He MmeHee 10x10 mM. Ha paGoumii yyacToxk HaHOCST
KaIUll0 aHaJIM3UPYEMOIro pacTBopa A0 00pa3oBaHUSI PABHOMEPHOTO CMOYEHHOIO
MSATHA U 4Yepe3 3 MUH CPaBHUBAIOT OKPACKY MHAMKATOPHON OyMaru ¢ KOHTPOJbHOMN
LIKaJIOMU.

OneiT 3. OnpeneneHue CoAEp)KaHUS HUTPAT-MOHOB C TOMOIIBK) «HUTPAT-
tectay. OTpe3aTh OT MHAUKATOPHOM MOJIOCKUA pabOUYUil y4acTOK pasMeEpoOM 5X5 MM.
He cHuMas moJMMepHOro MOKPBITUS, MOTPY3UTh YYaCTOK B HCCIENYEMbIA PacTBOP
Ha 5-10 c. Yepe3s 3 MuH CpaBHUTH OKpAacKy pabodero ydactka ¢ KOHTPOJBHOU
LIKAJION.



OmneiT 4. OnpeneneHne xiaopa ¢ MOMOLIBIO TECTA «aKTUBHBIN XJop». OTpe3aTh
OT UHJMKATOPHOW mojocku Oymaru paboumit yuactok 10x10 MM, HaHeCTH Karuiro
UCCIIEyEMOI'0 PacTBOpa /10 00pa30BaHUs paBHOMEPHO CMOYEHHOTrO MsiTHA. Cpasy ke
CPaBHUTbH OKPACKy paboyero yuyacTka ¢ KOHTPOJIbHOM HIKaJIOM.

Omeir 5. OmnpeneneHue cojep)KaHusi HOHOB Meau. Jlns omnpeneneHus
COJIEp>)KaHUsI HIOHOB MEIHU HCIIOJIb3YIOT KOJIOPUMETPUUECKYIO LKAy, COAEPKALLYIO
rekcanpanopeppar (+2) meau. 1 cM’ HCClemLyeMOro pacTBopa IIOMENIAT B
POOHPKY, JO0ABISIOT K HEMY 2 CM® JMCTHIUIMPOBAHHOW Boabl M 1 kammo 0,5-
MoJIsipHOTO pacTBopa rekcanuanodeppara (+2) kamus Kuy[Fe(CN)s]. PactBop
npuoOpeTaeT KOpPUYHEBYIO OKpacky. Okpacky pacTBOpa CpaBHHMBAIOT C
KOJIOPUMETPUYECKON LIKaJol, MpUHUMAs 3a pe3yibTaT COAEpXKaHUE MOHOB MEIH B
TOM TpoOupKe, LBET pacTBOpa B KOTOPOW OJMKe BCEro K LBETY HCCIEAYEMOIO
pacTtBopa.

OneiT 6. OmnpeneneHue coaepKaHWs HOHOB Hukensd. s onpeneneHus
COJIEpP>KaHUsI MOHOB HUKEJIS UCITOJIb3YOT KOJOPUMETPUUECKYIO KAy, COAEPKALLY IO
pasjiMyHble KOJMYECTBA JAMMETHITIMOKcMMara Hukens. K 1 oM’ umccnexyemoro
pacTBOpa 100aBisAtoT 2 Karmn 1%-HOTO CIUPTOBOTO PacTBOpa JTUMETUITIMOKCHUMA,
3aTeM 2 CM® BOJABI M 2 KaIlli KOHLEHTPUPOBAHHOIO pacTBopa aMmuaka. O0pasyercs
pPO30BBIM  OCaZOK, KOTOpPBIM MpH HWHTEHCUBHOM IE€PEMELIMBAHUUA PACTBOPA
OKpalIMBaeT BECh pacTBOp B  po30BbIM  1BeT. llyrem  cpaBHeHus ¢
KOJIODUMETPUYECKON  IIKAJIOW OMNPEICIAIOT COJCPKAHUE HWOHOB HHUKEIS B
UCCJIeyEMOM PacTBOpE.

Omnpit 7. Onpenenenue coepxkaHusi MIOHOB 3-BaJIEHTHOT O kele3a. B mpoOupky
HOMEIaT 1 ¢cM’ MCClIeyeMoro pacTeopa, 2 ¢M° JUCTHIUIMPOBAHHOM BOAbl, 1 — 2
KaruM 1-MOJsIpHOTO pacTBopa cepHOW KucnoTel, 1 kammo 10%-HOro pactBopa
cyibdocanuuioBoid  KUCIOTh. PacTBop mpuoOpeTaeT poO30BYIO  OKpAaCKY.
CpaBHuBaeM MpPOOUPKY C UCCIEAYEMBIM PACTBOPOM C KOJIOPUMETPUUECKON IIKATIOM.
3a pe3yabpTaT MPUHUMAEeM 3HauYeHHE, OJnKailliee Mo LBETy K OJHOW M3 MpOoOUPOK
KoJopuMeTpuieckoil mkainel. CofepkaHrue ABYXBAJIEHTHOTO JKeJe3a ONPEEsieM 10
Pa3HOCTH CYMMAapHOIO COJAEp)KaHHUs JKEJIe3a, OMNPENEJIEHHOr0 C IOMOLIBIO
«peppymTecTay, U COAEpKAHHUA TPEXBAJICHTHOTO JKEJe3a, OMPEACIEHHOTO IO
KOJIOPUMETPUYECKOMN LIKAJIE.

Oneir 8. OOHapyxeHHMe B pacTBope cyibhuia-uoHoB. HopmaTuBbl He
JIOMYCKAIOT COAEPKaHUs B BOJIE CYJb(UI-MOHOB, IO3TOMY HaJIU4YHME WIH OTCYTCTBUE
TUX HOHOB OOHApYy>KMBaeM KauyeCTBEHHOW peakuued ¢ HuTparoM kaamus. [lpu
HaJIMYUU B PACTBOPE /AK€ HE3HAYUTEIHHOTO KOJUYECTBa CYJIb(UI-MOHOB PACTBOP
nocJie A00aBJIEHUsl Kalljld HUTpaTa KaaMus MPUOOPETET KEITOBATYI0 OKPACKy HIIU
MOSIBUTCS JIETKOoe MoMyTHeHue. Eciu B pacTBope BbICOKasi KOHLIEHTpAIus CyJIbPui-
HMOHOB, TO 00pa3yeTcs JKEJIThIN 0CaIOK CyIbpuaa KaamMusl.

OneiT 9. Onpenenenue couepxanus TpexBajieHTHoro xpoma. [locne Toro, kak
IPOU3BENICHO  OMpeJelieHne XpoMaT- U OUXpPOMATHOHOB, MPHUCTYMAIOT K
ONpPEIENIEHUI0 HOHOB TPEXBaJEHTHOro xpoma. [ atoro xk 1 cM’ ucciaemyeMoro
pacTBopa M00aBISIOT MO KaIulsIM 2-MOJSIPHBIM pacTBOp THAPOKCHAA HATpUA 0
oOpa3zoBaHus OcajJika THAPOKCHAA XpoMa, Jaynee J00aBISIOT M30BITOK IIETOYH IS



MOJIHOTO  PAacTBOPEHHUS THAPOKCHIA U  00pa3oBaHUS TUIPOKCOKOMILIEKCOB.
HooGapmsror 1 kammo 30%-noro wiu 10 xamens 3%-HOro pacTtBopa MNEpPeKUcH
Bogopona H>O, u nHarpeBaroT. OOpasyercs >KeNnThlii pacTBop xpomartoB. Jlanee
OINPEJEJICHUE IPOBOJAT C IOMOIIBIO «XpOMAT-TECTa», KakK OIKMCAHO BbIIIE. 3a
pe3ynbTaT NPUHUMAIOT Pa3HOCTb MEXAY OIPENEIEHUEM CYMMApPHOTO COJAEpKaHUS
XpOMaT-uOHOB (B TOM YHCJIE U IMOCJE MEPEBO/IA TPEXBAJIEHTHOIO XpOMa B XPOMAThI)
U TEepBOHAYAJIbHBIM KOJIMYECTBOM XPOMATOB, OMPEICICHHBIX B Hauane padoThI.
Pe3ynbpTaThl onpeneneHus NpuBoAsT B Ta0. 4.

Copep:xxanue oTuera
Ta6muma 3 XapakTepucTuka KOMIIOHEHTOB-3arpsi3HUTENEH

Komnonenr dopmyna mg B Ilpegsie i
M | e || L (TR e | M " | nasec-

3arpA3HUTE b pearenTa 1 om uue [TJIK —

Komnouent |

Komnonenr 2

Tabnuna 4 Pe3ynbsraThl 9KCIpecc-aHaaM3a MOAENBHON CMECH CTOYHBIX BOJL

Konuuectso
KOMIIOHEHTA, MK
M/ M

KomMnonenr-
3arpA3HUTENb

Komnonent |
Komnonent 2

KoHTpoJibHBbIE BONIPOCHI
1. Kakue BOoAbI HA3bIBAIOTCSI CTOYHBIMH ?
2. Bunpl CTOYHEBIX BOI.
3. Yro nazwiBaetcs 111C?
4. lanite onpenenenue [TJIK.
5. O0bsacaurte nousatus XIIK u BITK
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M. : Unrepmer Unxunupunr, 2005. - 670 c.

Betomkun, A. I'. [Iporieccs! u anmapaTsl 3aIUTHl OKPYKAIOIICH cpesbl : yueo.mocobue / A.
I'. Beromikun. - M. : Beicnuik., 2008. - 639 c.

JlonoJIHUTeIbHASA JTUTEepaTypa:

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

backakos, A. I1. HerpaguunoHHbie ¥ BO30OHOBIISIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueo.
/ A. 11. backakos , B. A. Mynu. - M. : U/l BACTET, 2013. - 366 ¢



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

3 http://catalog.ncstu.ru/ — 3IEKTPOHHBIN KAaTaJIOT aCCOIMAIIAN IICKTPOHHBIX OMOIHOTEK
yueOHBIX 3aBesieHuil u opranuzanuii CKOO

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

JABOPATOPHAS PABOTA 3. OGECHBEUMBAHUE CTOYHBIX BOJ KOAT YJISIIIUENA

Lenb pabote: U3ydyeHne Koarymsiiuy Kak METOJIa OYUCTKU M 00EeCIIBEUNBAHUSA
CTOYHBIX BOJ.
®opMHUpyeMble KOMIIETEHIIUHA WIA UX YaCTH:

Kon DopMyIMpPOBKA

I1K-3 Crnocoben obecnieunBaTh KOHTPOJIb TEXHOJIOTUYECKUX MPOLECCOB
U3TOTOBJICHUS MAIIMHOCTPOUTEIBHBIX U3JIETUIN Cpe/THEN CI0KHOCTH U
yIpaBICHUS] UMU

Teopernyeckasi 4acTh

OmHuM U3 pacnpoCTpaHEHHBIX METOJOB OYHCTKHA MPOMBIIUICHHBIX CTOYHBIX BOJ OT
B3BEIICHHBIX BEIIECTB C MaJbIM pa3MEpoOM 4YacTHIl SBIsSeTCsl 00paboTKa MX KOaryJasHTaMH |
(bIOKyIIHTaMH.

Koarynauus — 310 nponecc yKpynHeHHUsl JUCIIEPCHBIX YaCTHUIL 3a CYET UX B3aUMOJICUCTBHS U
o0benuHeHus B arperaThl. Koarysiius 3akirodaeTcsi B TOM, YTO B BOJIy BBOJISIT BEILIECTBO, KOTOPOE
MOKET HEHTpanu3oBaTh OOBIYHO MPHUCYTCTBYIOIIME B BOJE OTPHUIATEIBHO 3apsHyKEHHBIX
KOJUIOWIHBIE YACTHUIIbI 3arps3HEHUN U MHTEHCU(UIIMPOBATH MPOLECC OCAXKICHUSA. DTO BEUIECTBO
Ha3bIBAETCS KOATYJISTHTOM.

B pesynprare koarydsuuMM yCTaHABIMBAIOTCA MYTHOCTh M LBETHOCTh BOJBI, MOKET
CHUAThCsl NHTEHCUBHOCTD IPUBKYCOB M 3aI1aXOB.

Ha mepBom »Tare nocie BBEAEHHS KOAryJasiHTa B OYMILAEMYIO BOAY MPOUCXOIHUT TUAPOJIN3
ero ¢ oOpa3oBaHHEM MHIIEIUI, T.€. arperaToB MOJEKYJ, aTOMOB, HOHOB, M3 KOTOPBIX COCTOMT
KOJUIOMIHASI CHCTEMa U MOCJEAYIOIIUM arperupoBaHueM B 00Jiee KPYITHbIE YaCTHUI[bl. JTOT MEPHOT
Ha3bIBAETCS CKPBITOM KOATyJISILUEH.

3aTeM HayMHAETCS MEPUO]] MOCTPOCHHUS IEMOYHBIX CTPYKTYp M 00pa3oBaHHUS OrPOMHOTO
KOJIMYECTBA MeEJbYANIINX XJIOMbEB, KOTOpPHIE arperupyroTcss B Ooyiee KpYIHBIE XJIOMbS W,
JIOCTUTHYB ONPEAECIEHHBIX pa3MepOB, OCEAAIOT O] ACHUCTBUEM CUJIbI TshKecTu. Hactymaer cranus
cequMEHTaluuu. B NelCTBUTENBHOCTH 3TH 3Tambl HE CIEAYIOT CTPOro Jpyr 3a JApyroM, a
MIEPEKPBIBAIOTCS, OCIIOKHSS MPOLIECC OCBETIICHHUS.

[Ipu nobGaBrneHuu B BOAY KOAryjsHTa, Hampumep, cyibdaTa allOMUHUS, MPOUCXOAUT
JUCCOIMALMSl  peareHTa ¢ TNOCIEOYIOIUM THAPoIn3oM Metamna. Jluccommarnus cynbdara
ATIOMUHHUS U CYMMAapHBI pe3ylbTaT THUAPOJIM3a B HEUTpajdbHOW Cpele MOXKET ObITh OMUCaH
YPaBHEHUSIMH:


https://openedu.ru/

Alz(SO4)3 =2A1" + 38042_, (5 1)
A"+ 3H,0 = AI(OH);| + 3H" (5.2)

OOpazyromuiicss THIPOKCHIl  alIOMUHUSL  SIBISIETCA  KOJUIOMZOM,  MaJOpacTBOPUMBIM
BEIIECTBOM, KOTOPBIA B HEHUTPAIBbHOU cpelie mpuoOperaeT HEOONbIION MONOKUTENBHBIA 3aps/ B
pesynbrare agcopouuu nonoB H™ u AI*". B menounoii cpene rTuapoKcu 3apsykeH OTPHLATENLHO B
pesyabrare aacopouuu noHoB AlO, . Komnouasr Al(OH); koarynupyrorcs, 00pa3ysi MUKPOXJIOTIbS.
JlaHHBIN KpaTKOBpEMEHHBIH MPOIECC MPOUCXOIUT B CMECHUTENSNX, U 3TUM 3aKaHUMBAETCS IepBast
daza xoarymsuuu. Bo BTOpoii ¢asze, koTopas B CBOOOAHOM 00BEME BOJBI MOKET JUIUTHCSA 10 60
MUH., TIPOUCXOAUT arperamusi MUKpOXJIonbeB. [Ipu 3TOM MUKpOXJIOIbS aJIcOpOMpPYIOT Ha CBOIO
MOBEPXHOCTh KOJUIOMJHBIE YAaCTUIBI W MOTYT CaMd aJcopOMpoBaTbCcs Ha TOBEPXHOCTb
rpyboaucriepcHbIXx TpuMeced (B3BEIIEHHBIX BemlecTB). [Iporecc mnpoucXonuT B Kamepax
XJIOTIbEOOPa30BaHUsI B YCIOBUSAX YMEPEHHOTO TNepEeMEIIMBAaHMS BOJBI M  3aKaHYHMBACTCS
o0pa3oBaHHEeM KPYIHBIX XJIONbEB. Y JaJI€HHUE XJIOMbEB M3 BOABI MPOUCXOIUT B OTCTOMHUKAX WIIU
(IIOTalMOHHBIX YCTaHOBKAX.

Cy1iecTBeHHOM OCOOCHHOCTBIO HCIIOJIB30BAHUSA TMpOIecca KOaryJsluu SBISETCS OYHCTKA
BOJBl HE TOJBKO OT TpyOOAMCHEPCHBIX M KOJUIOMTHBIX 3arps3HEHHH, HO M YaCTHYHO OT
pacTBOPEHHBIX MpHUMeEcel, B TOM 4YHUCIIE Kpacureiei. YCTaHOBJIEHO, 4YTO 0OpabOTKOM BOJbI
KOaryJstHTaMyd MOXHO ycTpaHuTh 10 80-90% BemiecTB, 00yCIaBIUBAIOIINX IBETHOCTD.

Jliis yBenuueHus: pa3Mepa XJIOMbEB M YCKOPEHHS UX OCAXICHHUS HCIOJIb3YIOT (IIOKYJISIHTHI,
HanboJiee pacIpOCTPaHEHHBIM U3 KOTOPBIX SBISAIOTCS nonauakpmwiamua (ITAA).

I[TAA (monmakpuiaamMua) — CONOJIMMEP MOHOAKPHIIAMHIA M COJIeH aKpUJIOBOM KHUCIOTHI. Ero
MOJIEKYJIbl BBITSHYTHI B LEeNOouKy. OHU CIIOCOOHBI JUCCOLMUPOBATH KaK 10 KUCIOTHOMY, TaK W II
HIEJIOYHOMY THITY B 3aBUCUMOCTH OT pH cpenbl.

B mpomecce (iaoKymAnMHM  MakpOMOJEKYNbl (IOKYJSHTAa CBA3BIBAIOTCS MOCTHKAMU C
KOJUTOMJIHBIMHM YacCTHIIaMU ¢ 0Opa3oBaHHEM JOCTATOYHO KPYIHBIX, OCAXIAIOLIUXCA C OOJIbIION
CKOPOCTBIO, arperarTos.

[Ipu opranuzanuu U MPOBEIECHUU 3aHATHUS MPEINOJaBaTelb MOXKET HCIOJb30BaTh U JPYTUe
TUNBI (PIOKYJISIHTOB, TAKUM 00pa3oM, y CTYJCHTOB IMOSBJISAETCS BOBMOKHOCTh UX CPABHUTH MEXKILY
co0oii 1 BEIOpaTh HanboJee 3HPEKTUBHBIN.

OO0opynoBaHne U MaTepHaJIbI
Boponka quamerpom 50-80 mMm;
PacTBOp ruznpokcuaa HaTpusi KOHIEHTpauen 1 MoJb/i;
KucnoTHslil kpacuTenb — 3eIEHBIN AHTPAXUHOHOBBIN 2,5%-HbIN PacTBOP;
Memanka;
ITunerkn Ha 1 Mn — 5 mt., Ha 5 Mit 1 10 M1 — o 1 1.
[Monmuaxpunamun 0,1%-Hb1i pacTBOD;
[Tpobupka Ha 10 Mi1 ¢ METKOH «5» AJIT KOJIOPUMETPHUPOBAHUS;
[Tpobupku Ha 10 M A8 OPUTrOTOBIEHMS IIKaJIbl 00pa3LOB OKPACKM WIN IIEHOYHAS
nrkajna o0pasnoB okpacku « KucimoTHeIi 3e1EHbIM KpacuTenby (5-50 Mr/mn);

9. Crakan Ha 50 mu;

10. Cynbdar anromunus 10%-Hblit pacTBOD;

11. ®unpTpbl «CHUHSASA JEHTAR;

12. Humuaap va 500 M (BeicoTa mpuMepHO 360 MM, IHaMETp MPUMEPHO 46 MM).
Yka3anus no rexHuke 0e30MaCHOCTH
Hcnonb3yeMbie MpH BBINOJIHEHUN aHAIM3a PACTBOPBI, PEAKTHB, IOCY/Ia U IPYTHUE COCTaBHBIC
YaCTH KOMIUIEKTA JOJKHBI OBITh IPEBAPUTEIEHO OCMOTPEHBI.

[Ipu ocmoTpe NpoBEPSIOT:

1. [1en0CTHOCTh M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEXKACHUN MEPHOM TOCY 1B, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;
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3. CootBercTBHE BBIOPAHHOIO MAJISi MCIOJIB30BAHUS peEakTHBa (pacTBOpa) MM IOCYAbI
TpeOOBaHUSAM METOAMKH aHAIN3A, T.€. HATMYHE XOPOIIO U OJHO3HAYHO YUTAEMOW ITUKETKH, METOK
Ha MEpHOH 1ocyze u T.II.

[Tocne mpoBeneHUsT aHaIM3a MEPHBIE CKIITHKU U THIIETKU CIIEAYET MPOMBITh YUCTON BOJOH,
CKJISIHKM C PacTBOpaMM HEOOXOMMO FepMETUYHO 3aKPbITh U YJIOKHUTh B MECTa AJISl UX XPAHEHMUSL.

Bxonsmue B cOCTaB KOMIUIEKTA PEAKTHBBI T'€PMETHYHO YHAKOBAaHbI BO (DJIaKOHBI M HE
NPEACTAaBISIOT ONACHOCTH IPU XpaHEHMH. XOTh KOMIUIEKT HE COJIEPXKUT SJIOBUTBIX U
CHJIBHOJICHCTBYIOIIMX BELIECTB, NPU paboOTe ¢ KOMIUIEKTOM HEOOXOIUMO pPYKOBOJCTBOBATHCA
OCHOBHBIMHM IIpaBWJIaMH O€30MacCHOCTH, IPEIyCMOTPEHHBIMU Ui pPabOT B XHUMHUYECKOM
naboparopuu. B wactHocTH, Ipu paboTe B 1aOOpaTOpUU HE AOITYCTUMO:

1. Ilonaganue XMMHKAaTOB M paCTBOPOB HA CIIM3UCThIE O0OJIOUKH, KOXKY, OAEHKAY;

2. Ilpunarue nuiy (UThA);

3. BapixaHue Bo3ayXa M XMMHUKATOB, OCOOCHHO MMEIOLIMX PE3KUM 3amax M HaxoIsAIIuXcs B
MEJIKOKPHCTAIITNYECKOM COCTOSTHUU (00pa3yomuX bLb);

4. Ilpu paboTe cO CTEKIAHHBIMH U3ACIUAMM M IOCYAOH HEoOX0IuMO cOOIr0AaTh
OCTOPOXKHOCTH BO U30€XKaHUE IOPE30B.

ITpu npoBeeHNH S3KCIIEPUMEHTOB 110 MOJEIUPOBAHUIO 3arpsA3HEHUI BO3yXa MPeyCMOTPEHO
UCIIOJIb30BaHUE KOHIICHTPUPOBAHHBIX W pa30aBICHHBIX KHUCIOT — CEpHOH, COJITHOW, a30THOM,
MypaBbHHOH. [Ipy monanaHuy KMCIOT Ha KOXKY HE00X0AUMO OBICTPO IPOMOKHYTH PacTBOP JIHOOBIM
TaMIIOHOM (caJ(peTKOM, BETOWIbIO M T.II.), MECTO TOMNaJaHUsI OOMJIBHO MPOMBITH CTPyEW BOJIBI U
BBIMBITH C MBUIOM.

OcoOeHHO omacHbl KHCIOTHI MPH IMOMAJaHUK B TJa3a. B 3ToMm ciydae riiaza HEOOXOIUMO

HEMEIICHHO 0OHIILHO MIPOMBITh He CUJILHOM cTpyen BOJIBI, 3aTeM
2%-~-HBIM BOJIHBIM PACTBOPOM COJIBI I CPOYHO OOPATUTHCS K BPAUy-CIICITUAIIHACTY.
3aganus

JlanHast paboTa BBIMOJHSIETCS B HECKOJBKO 3TAroB, KOTOPHIE MPOBOJSATCS B COOTBETCTBUU C
MPUHATHIM MPENoJIaBaTEeNIEM IIJIAaHOM.

1. Ha mepBoM »3Tame NPOBOJAMTCS OCBOEGHHE METOJA KOAaryJisaluH, BKJIIOYas MpoOHOE
MIPUTOTOBJICHUE PACTBOPOB 3arpsI3HUTEIS U KOAryJIsHTA.

2. Ha BrOopoM »3Tame mpoBOJAT paboThl ¢ pabOYUMH pacTBOpAaMH 3arpsi3HUTEIS] U €ro
KOAryJIsIIHIO.

3. Ha Tperbem »3Tame NPOBOASAT KOHTPOJb IIOJHOTHI OYUCTKH, OLIGHUBAs BH3YaJIbHO
MHTEHCUBHOCTh OCTaTOYHOM OKPACKU PACTBOPA KPACUTEIIEM.

4. Ha yeTBEPTOM 3Tame MPOBOAAT OLEHKY 3((HEKTUBHOCTH OYUCTKH.

MeToanka npoBeaeHust padoThl

IIpucomosnenue cmanoapmHuou cepuu pazéedeHutl pacmeopa Kpacumensi 3eiéH020
AHMPAXUHOHOBO2O

[IpuroroBiaeHre 0CHOBHOTO 2,5%-HOr0 pacTBOpa

B3Bemennyo Ha Becax HaBecky (5,00+0,01 r) kpacuTtens moMemarwT B MEPHYI KoJIOy,
pPacTBOPSIOT B AUCTHIUIMPOBAHHON BOJIE U TOBOJAT 00BEM pacTBopa 10 200 MiT JUCTUILTUPOBAHHOM
BOJIOH.

[IpuroroBnenne paboyero pacTBopa KoHIeHTpamuen 50 Mr/a

1,0 MJ1 OCHOBHOT'O pacTBOpa MOMEIIAIOT C MOMOIIBIO MUIMETKH B MEPHYIO KOJIOY U JOBOJASAT
00béM pactBopa 10 500 wmin  guctwiuiMpoBaHHOM BoaoW. IlomyueHHBIM pacTBOp HMeeT
KOHIIEHTpaIuto 50 mr/i.

[IpuroToBICHNE KA ATAJOHHBIX OKPAIICHHBIX PACTBOPOB

PaGouuii pacTBOp HCHONB3YIOT [UIsi HPUTOTOBJICHMSI MIKAJIBI STAJIOHHBIX OKpPALICHHBIX
pPacTBOPOB JJIsl BU3YaJIbHOTO KOJOPHUMETPUPOBAHUS TPU MPOBEpKEe TOYHOCTH aHanmza. Llkamy
MPUTOTABIMBAIOT B MPOOUPKAX C METKOM «5 M COIIACHO ajJrOpUTMY, IPUBEACHHOMY B TaOJHIle
16.




Tabmuma 16. AJATOpUTM TPUTOTOBJICHHUS IIKAJIbl ATAJIOHHBIX PACTBOPOB CEPUH Pa3BEICHUM
KpacuTesis 36J1EHOr0 aHTPaXMHOHOBOTIO.

HaumenoBanue pacTBOpa U MMOPAAOK €T0 Kommgecto pacTBOpa, M

UCIIOJIb30BaHUS Howmep sTasmorHoro pactsopa (mpoosl)

1 21314 [5]6 ] 718910

CraHmapTHBIN pactBop KpacuTes c|0511,011,5|12,0(2,5[3,0(3,5/4,0(4,5]|5,0
KOHIIeHTparen 50 Mr/n

JuctrinmupoBaHHas BoJa 45(14,0135(13,0(25(20|1,5|/1,010,5]0

KonnenTparms kpacutessi B o0e, Mr/i 5 |10 |15 120 [25 [30 |35 |40 |45 |50

IIpucomosnenue 10%-no2o pacmeopa cynvghama anomMurus

B3Bemennyto Ha Becax HaBecky (39,00+0,01 r) amromunus cynbdara 18-Bomgaoro (Alxy(SO.);
x18H,0), xu, OCT 3758-75 momemaioT B Kkoi0y, pacTBopstoT B 160 MI JUCTHIUITMPOBAHHON
BOJIBI.

IIpucomosnenue pacmeopa cuopoxcuoa nampus (1 moav/n)

BsBemennyto Ha Becax HaBecky (40,00+0,01 r) rugpoxcuma Hatpus, x4, (I'OCT 4328)
MOMEIIAIOT B MEPHYIO KOJIOYy, pacTBOPSIIOT B AUCTUJUIMPOBAHHOM BOJIE U JIOBOJAT 00BEM pacTBOpa
10 1000 M muCTIIITUPOBAaHHOM BOJI0M. [lomydeHHBIN pacTBOp UMeeT KOHIICHTPAIHIO | MOJIB/II.

Ilpucomoesnenue pacmeopa I1AA

BsBemennyto Ha Becax Hasecky (1,50+0,01 r) rensa ITAA (TY 6-01-1049-92 uzm. 1-4)
pactBopsitoT B 100 My AUCTHIUIMPOBAaHHOM BOJABI B CTakaHe BMecTUMOCThIO 400 M mpu
MCIIOJIb30BAHUU deKTpoMemanku. [lomyueHHbIi pacTBOp UMEET KOHIEHTPAIMIO MPUOIU3UTEIBHO
0,1%.

Ouucmka 800bl Koa2ynsayuel (cxema 04UCmKU 8600bl NpedCmasiieHa Ha pucyuke 26)

1. B muwmanp naneire 200-300 M BOJONMPOBOIHON BOMBI, J100aBbTE W3 CKISIHKA C
pacTBOpOM KpacuTelsl MUIEeTKOW 1 M1 Kpacurtens, noBeauTe Bojor g0 metku (500 M) u
nepeMeniaiTe 10 MoJdy4yeHHs paBHOMEPHO OKpAIIEHHOTO pacTBopa (KOHIIGHTpALMsS KPAacUTENls B
pacTtBope coctaBuT 50 Mr/m).

2. B aTtor pactBOp numnetkoii BBeauTe 1,0 M pactBopa ruapokcuaa Hatpus NaOH (1 momw/n
DKBUBAJICHTA), TEpeMelIaiiTe W 100aBbTe MUIETKOW 1,5 MI pacTtBopa cynbdara amOMUHHS
AlL(SO4); 1 UHTEHCUBHO TIepeMelInBaiiTe B TedeHne 2 MUHYT. [Ipu 3ToM B pacTBOpe MOSBISIOTCS
MEJIKHE XJIOMbs TPOyKTOB Tuaponn3a Aly(SO4)s, @ HHTEHCUBHOCTDh OKPACKH YMEHBIIIAETCS.

3. Jlanee B WIMHAP MUNETKON 100aBbTe 2 M pacTBopa I[TAA U MenIeHHO MepeMenIuBanTe
B T€UYEHUE | MUHYTHI.

4. OcraBbTe cucTeMy B mokoe Ha 15-20 MuHyT, Habmonas 3a 0Opa3oBaHUEM JOCTATOYHO
KPYIHBIX, TOCTETIEHHO OCAXAAIOIIUXCSI XJIOTHEB.
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PucyHnok 26. CxeMa O4HCTKH BOJIBI KOATryIsiuen
Konmponv nonnomer ouucmku (cxema KOHMPOJA NOAHOMbL OYUCMKU NPeoCcmasnieHd Ha
pucyHke 27)
1. Yepes 15-20 munyT numerkoit oroepure 10-20 M1 BOAbI M3 BEpXHEH YacTHW LMJIMHApA C
HaVMEHBIIUM coJiepkaHueM TBEPAOH (a3bl, OTOWIBTPYHTE B CTEKISIHHBIM CTakaH depe3
OyMaKHBIN QUIBTP, COOMpasi 00ECIBEUEHHYIO BOAY B CTaKaHe.




2. Konopumerpuueckyto HpOOUpPKY CIOJOCHUTE HECKOJIBKO pPa3 00EeCLBEYEHHOM BOJOH,
HaJleliTe B HEE€ 1O METKU 00eCLBEYEHHYIO BOAY (5 MII) M CpaBHUTE OKPAacKy BOJbI C KOHTPOJbHOU
IIKaJION, BbIOMpas Orrkaiiuil o xapakrepy OKpacku oOpasel] IIKaJbl.

Oxpacky HaONrOAaiiTe COOKY MPH JIOCTATOYHOM OCBEIIEHUH. J[Isl TOBBINICHUS TOYHOCTH
U3MEPEHUs UCIIOJIb3yiTe (OTOKOIOPUMETP
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Pucynok 27. Cxema KOHTPOJISI HOJTHOTHI OUYUCTKHU
Conep:xxanue oTyera

Pe3ynbTaT aHanu3a npecTaBbTe B BUAE:

«ONIU3KO K KOHYESHMpayuu Kpacumens __ Mi/ax».

B ciydae okpacku mpoObI, COOTBETCTBYIONIEH MPOMEXKYTOUYHONH OKpacke
00pasIoB, Pe3yJIbTaT aHAIU3a MPEACTABISINTE B BUIE:

«KOHYeHmpayus Kpacumens om ___ 00 MI/Iy.

[Ipy HeoOXOAMMOCTH TOBTOPUTE OMNPEICICHHE, CHENailTe BbIBOA 00
3 PeKTUBHOCTH 00ECIIBEUNBAHUS BOJIBI.

Oyenxa >¢ppexmusnocmu ouucmKu

OdhekTuBHOCTh 00€CIBEYMBAHUS OMPEACISICTCS 10 BEJIMYUHE CTENEHU
OUYHCTKHU:

o= (co—c)/ co, (12)

i€ Co ¥ C — COZIepKaHUE KPACUTENS 10 U TIOCIIe OUUCTKH, MI/JI.

ITocne moBeneHus OmbITa MWIMHAP, MEMIANKY, MUIETKHA, BOPOHKY, CTaKaH U
KOJIOPUMETPUIECKYIO TIPOOUPKY MPOMOUTE YUCTOU BOJOM, a CKIISTHKUA C pacTBOpaMu
kpacutens, Al,(SOs)s, NaOH, ITAA repmeTrndHo 3aKpoiiTe.

KOHTpOJILHLIe BOIIPOCHI
1. Kakoii mpouecc Ha3pIBaeTCs KOarysiuein?

2. Ha xakoif cTajiuu KOAryJsiMM TPOTEKAaeT OOCCIBEYMBAHUE BOJBI, a HA KaKOW —
ocseTiieHne?

3. Kakoe BemiectBo oOpa3syercs B pesyibTare ruaponusa Al(SOs); B HellTpanbHOM cpene?
4. KakoBo Ha3HaueHUE (PIOAKYISTHTOB?

5. 3ayeM B pacTBOp KpacuTess (CTOUHOW BOBI) Mepes J00aBIeHUeM KOaryysiHTa J00aBIsOT
OIPEIENIEHHOE KOJIMYECTBO I'MIPOKCUAA HATPUS?

Cnucok JuTepaTypbl, peKOMeHIyeMbIil K UCI0JIb30BAHUIO 110 TAHHOW TeMe
OcHoBHas MTEpaTypa:

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

Beromikun, A. I'. [Iponieccsl u anmapaTsl 3alIUTHl OKpYXKaroIiel cpebl : yued.mocobue / A.



I'. Beromikun. - M. : Bercuruik., 2008. - 639 c.

Jlomo/IHMTe IbHASI JIUTepaTypa:

Ca¢ponos, B. C. Texnonoruueckue npo0ieMbl OXpaHbl OKPY>KaroLIeH cpeibl B
XUMUYECKON TTpoMbIliuieHHOCTH [Teker] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiopbiues : Apuan. un-t, 1981. - 116 c.

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

Humepnem-pecypcut:
1 http://window.edu.ru/ — eamHOE OKHO JAOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTckass OMOIMOTEeKa OHIIAWH.
3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIOT aCCOLMUAIUH IIEKTPOHHBIX OMOIMOTEK
y4eOHbIX 3aBesieHnid u opranuzamnuii CKOO
4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE

JABOPATOPHAA PABOTA 4. OYNCTKA BO3AYXA OT JUOKCHIA YITIEPOJA
ABCOPBIIUEHN

ey pabotel: N3yuenue paboOThl aOCOPOIIMOHHOW YCTAHOBKH IO OYHCTKE
BO3J/lyXa OT IMOKCHJA yTiepoa.
®opmupyeMble KOMIETEHIIUH WIIA UX YaCTH:

Kon DopMyIMpPOBKA

I1K-3 Criocoben obecnieunBaTh KOHTPOJIb TEXHOJIOTHIECKUX TIPOIECCOB
M3TOTOBJICHUS] MAIIIMHOCTPOUTEIBHBIX U3JICTTUN CPEIHEH CII0KHOCTH U
VIIPABJICHUS UMHU

Teopernyeckas 4acTb

AOcopOreld Ha3bIBAIOT MPOIECC TOTJIONMIEHUSI Ta30B WJIM TMAapOB M3 Ta30BBIX WIH
apora3oBbIX CMeCeH KHUJIKUMU MOTTOTUTENIMHI — a0COPOEHTaMHU.

@usnueckass aOCOpOIMsl  COMPOBOXKIACTCS PACTBOPEHHEM IIOTJIONIAaeMOro rasza 0e3
XMUMUYECKOro Bo3AeHCTBHs ¢ aOcopbentoM. Ecnm mnornoméHHoe BemecTBo o0OpasyeT ¢
a0CcopOEHTOM XMMHUYECKOE COETMHEHHE, TO TAKOH MPOIIECC HAa3bIBAIOT XEMOCOPOIHEH.

®dusnueckass abcopOuust B OONBIIMHCTBE CIy4daeB oOpaThMa, YTO TO3BOJISIET BBIICIUTH
MIOTJIOMIEHHOE BEIIECTBO M3 IMOTJIOTHTENS M TOBTOPHO €r0 HCIONB30BaTh. [Iporiecc BhIIENCHUS
BEIIECTBA U3 MOTJIOTHTENSI Ha3bIBaeTCs AecopOLmeit.

B npomsblnuieHHOCTH Mpoliecchl abcopOLUU MPUMEHSIIOT U1 U3BJICUEHUS U3 Ta30BbIX cMecel
pa3InYHbIX KOMIOHEHTOB. Kpome TOro, abGcopOuusi mpuUMeHseTcsl Ui OYUCTKH OT BPEIHBIX
IpUMecell Ta30BBIX MIOTOKOB, BEIOPACKIBAEMBIX B aTMOCdeEpy.

PacTBOpHMOCTH M3BJIEKa€MbIX U3 Fa30BBbIX CMECe KOMIIOHEHTOB 3aBHCUT OT CBOMCTB rasza u
MIOTJIOTUTEIIS, COCTaBa ra30BOM CMECH, TABJIICHUS M TEMIIepaTypbl. PacTBOPIMOCTP ra3a B )KUAKOCTH
YBEJIMYHMBAETCSI C MOBBIIIEHUEM JaBJICHUS U CHHXKEHUEM TeMIIePaTyphl.

AbcopOmmst — MaccOOOMEHHBIN TPOLECC, MOITOMY IBWXKYIIEH CHIION SBISETCS Pa3HOCTh
KOHIIEHTpALUii OTJI0I1aeMOoro BEeIeCTBA B Ta30BOM U KUAKOH (a3zax.


https://openedu.ru/

BaxxHoe 3HaueHMe 1J11 OYMCTKU T'a30BBIX BHIOPOCOB MMEET aOCOPOLHs, CONPOBOXKIAOIIASACS
XUMUYeCKol peakuueil. Ecnu peakums mporexaeT B JKMAKOH (ase, TO YacTh MOATYIIAEMOTO
BEIIIECTBA NEPEXOJUT B CBsI3aHHOE cocTosiHUE. [Ipu 3TOM KOHIEHTpauus cBOOOJHOIO KOMIIOHEHTA
B )KHMJIKOCTH MEHbIIE, 4eM Npu (puznyeckoit abcopoumu. CraenoBaTenbHO, YBEIMYMBACTCS Pa3HOCTD
KOHILIEHTpalMil BellecTBa B Ta30BOW M JKUAKOM (pa3ax, T.e. JIBMXKYINas CHJa IpoLecca, 4To
IPUBOJIUT K YCKOPEHHIO a0COpOLuH.

Anmnapatsl JUIsl IpoBeAeHUs a0COPOLIMOHHBIX MPOLIECCOB Ha3bIBAIOTCs abcopbepamu.

[Ilupokoe pacnpocTpaHeHHWE B TMPOMBIIUICHHOCTH TMOJNYYWIM HAcaJouHble abcopOepsl,
KOTOpbIE IPEACTaBISIIOT COO0I KOJIOHHBI, 3alI0JIHEHHbIE HACAAKOM — TBEPABIMU TEJIaMHU PA3JINYHOM
bopMmBI.

AGCopOeHT CcTeKaeT IO HacaJke BHU3 TOHKOM JKUAKON IJIEHKOH, 00pa3yro MOBEPXHOCTb
KOHTAKTa C ra30M, KOTOPbIil MIOAHUMAETCS BBEPX 10 KaHAJIaM MEXJ1y 3JIEMEHTaAMH HaCaIKU.

Ilenbto paboThl sBiIAETCS JEMOHCTpalnus paboTel abcopbepa IO OUYMCTKE BO3AyXa OT
JMOKCHJIa yTIIepo/a.

OcobenHocmu 8vinoHeHUs: pabom ¢ UCNONb308AHUEM UHOUKAMOPHBIX MPYOOK

[Ipu paboTax C HUCMONB30BaHUEM WHAWKATOPHBIX TPYOOK ISl KOHTPOJS KOHICHTpALUi
JMOKCUA YIIIepoa CleAyeT UMETh B BUIY, YTO MHIUKATOPHbIE TPYOKH IMPUMEHSIOTCS COBMECTHO
¢ acniuparopoM HII-3M wnu ananormusnoro tuma. Kpome TOro, skcrnpecc-aHaau3 KOHIEHTpaLUU
JMOKCUA yIiepoja HOCUT XapakTep M3MEpEHUs, T.C. BBIIOJIHIETCS KOJUYECTBEHHBIM METOJIOM.
JUis mpaBUIIBHOCTH BBITIONHEHUS JabopaTopHOil paboThl M pacuéra >PPEeKTUBHOCTH OYHCTKU
YCTaHOBOK HEOOXOMMO MPABUIIBHO BBIIIOJIHATH ONEpaluy SKCIPECcCc-aHaIN3a.

WuaukartopHble TpyOKHM IS SKCIIpecc-aHalM3a JUOKCHIA YTJIEpOAa SBISIOTCS TpyOKaMu
KOJIOpUMeTpHuecKoro Tuma. [IpuHIMO MX AEeWCTBUS OCHOBAaH Ha (uiIbTpanMu 3arps3HEHHOTO
BO3JyXa Yepe3 HAIMONHHUTENb HWHIUKATOPHOH TpyOKM (MHAMKATOPHBIA MOPOIIOK) IPH
IPOCACBIBAHUU €r0 C MOMOIIBI0 Hacoca-mpobooTOOpHUKa. IIpu 3TOM NMPOUCXOAUT MOIJIOIIEHHUE
OIpEeEIAEMOr0 KOMIIOHEHTA U3 BO3yXa U M30upareabHasi XUMUYECKash PeaKksl ¢ HAHECEHHBIM Ha
HAIlOJIHUTEIb PEareHTOM, IPUBOAIIAs K 00pa30BaHUIO OKPAILIEHHBIX IPOILYKTOB.

[Tpu ucoNB30BaHUH KOJIOPUCTUICCKON MHIUKATOPHOU TPYOKH KOHIICHTPAIMIO OMPEACIISIOT
0 JUIMHE MpOpearupoBaBIIero (M3MEHMBLIETO OKpacKy) CJIOsI MHIAMKATOPHOM  Macchl,
OTrpaHMYEHHOT'0 HayaJIoOM ILIKaJibl U BHEHIHEW rpaHuliel okpaueHHoro cios (Pucynok 28).
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Pucynox 28. Konmopuctuueckast ”HAMKaTOpHAs TPyOKa:
a — yCTPOUCTBO: [— KOpIyC; 2 — HANIOJHUTENb; 3 — NEPETSHKKA; 4,5 — TaMIOHBL; 6,7 —
3arnasiHHbIe KOHIIBI;

6 — MpUHLUN JeHcTBUSA (OIpeesieHHe KOHIICHTPALUH 110 JUTMHE U3MEHUBIIETO OKPACKY CIIOS

HAITOJIHUTEJIA).

AcnupaTop NpeaHa3HaueH [Js MPOcachiBaHMs 3aJaHHOrO o0bEéMa MpoOBl BO3IyXa depes
UHAMKATOpHbIE TpyOkH. B nmaboparopHoil paboTe Hcrosb3yeTcss B KaueCTBE acIUpaTopa pydHOR
nopiuHeBoi Hacoc-npo6ooréopHuk HII-3M nubo acnuparop aHaJIOrMYHOIO THIIA.

Pa6ora acnupartopa HII-3M (Pucynok 29) ocHOBaHa Ha CO3/1aHUU PA3PSHKEHUS B LMIIMHAPE
(2) npu nepemenieHny TOKA (3) U 3aMOJIHEHUM LWIMHAPA ra30BOM cpesloi, mocTynaromei yepes
MHAMKATOPHYIO TPYOKYy, YCTaHOBJICHHYIO B YIUIOTHUTENbHYIO BTYJIKY (4) Ha Hacanke (1). Ilpum
NPUBEJCHUY aclupaTopa B UCXOAHOE MOJIOKEHUE U3 HWIMHAPA BBIXOAUT Yepe3 0OpaTHBIN KilamaH.



Pucynok 29. Buemnuii Bua acniuparopa HII-3M:
1 —nHacanka; 2 — nuiuHAp; 3 — ITOK; 4 — yIUIOTHUTENbHAS BTYJIKA; 5 — CHTHAJIBHOE
YCTPOMCTBO (MHAMKATOP 3aBEPILEHHS IIPOCOCA)

OtBepctue Ha Hacaake acnuparopa HII-3M mnpennazHaueHO AJis BCKPBITHSA 3amasHHBIX
KOHIIOB MHJIUKATOPHOM TpyOKH.

AcnupaTop CHa0XEH CHUTHAJIBHBIM YCTPOMCTBOM — WHIMKATOPOM 3aBepIIeHHs mpococa (5)
JUIS KOHTPOJIE OKOHYAHHUS IPOCACBIBAaHUS MpPOObI, MPECTABISAIOIINM COOO0H KOHTPOJBHYIO.
MeMOpaHy, 3aKperyIEHHYI0 T0J] CMOTPOBBIM OKOWIKOM. Ilpu co3manum paspexeHus B LMIUHApE
KOHTpOJbHAasE MeMOpaHa TporubaeTcss M Tpd OSTOM M3 CMOTPOBOTO OKOILIKAa MpPOMajgaeT
n3o00paxxeHne u€pHoil Toukd. [Ipw ypaBHMBAaHWM HaBIICHHWsS BHYTPH LWJIMHIpPA C aTMOC(HEPHBIM
JlaBJIeHUeM MeMOpaHa BO3BpALIAeTCsl B UCXOAHOE MoJiokeHHe. IIpu 3ToM B CMOTPOBOM OKOIIIKE
NOSIBIISIETC M300pakeHWe 4YE€PHOW TOYKH, CBHJIETENBCTBYIOLIEE 00 OKOHYAHUHM IPOCACHIBAHUS
npoObl yepe3 HHANKATOPHYIO TPYOKy.

[lepen Hayanmom paboOThl HEOOXOAMMO MPOBECTH BHEHIHMA OCMOTP M  IPOBEPKY
paboTOCIOCOOHOCTH acIpaTopa.

[lpy BHEmIHEM OCMOTpPE BBISBISIFOT TPU3HAKK HENPUTOMAHOCTH (TIOTEPU KadecTBa)
UH/IUKaTOPHBIX TPYOOK, K KOTOPBIM OTHOCSTCSI:

® ICTEK CPOK FOJJHOCTHU TPYOOK;

¢ 00JIOMaHBI KOHIIBI TPYOKH WIIA OJTUH U3 HUX;

® pacchlllaH HAMOJIHUTEIb;

® UMEIOTCS CJIE/Ibl BJIark HAa BHYTPEHHEH MOBEPXHOCTU TPYOKH;

® U3MEHMUJIACh NepBOHAYAIbHAS (CUPEHEBO-TOTy0as) OKpacka HAIOJIHUTEIS.

IIpu mpoBepke pabOTOCIIOCOOHOCTH —acmupaTopa IPEABAPUTENIBHO IPOBEPSAIOT  Ha
repMETUYHOCTb. J[J1s1 3TOr0 MpoBOAAT MPOOHOE MOKAYMBAHKE BO3/yXa, 3arJIyIINB OTBEPCTHE BXOJA
BO3JlyXa KakuM-IHOO crocoOoM, HampuMep, HEBCKPBITONM HHIUKATOpHOM TpyOkoii. I[IpobHoe
[IOKa4YMBAHHUE BO3/yXa BBINOJHIIOT aHAJIOIMYHO paboueMy. O repmernyHoctu acnuparopa HM-
3M cBUIETENIBCTBYET BO3BpAIlEHUE MOPLIHS B UCXOJHOE IMOJIOXKEHHE MOCJE €r0 BBITATUBAHUS U3
KOpITyca IpuMepHO Ha 1/3 [IMHBI ITOKA.

[Ipy BBIMIONIHEHUHM SKCIpecc-aHallM3a JUOKCHIA YriepoJa HWHAMKATOPHBIMU TpyOKamMu
ciefyeT oOpaTuTh BHUMaHUE HA MPABHIBHOCTh MOACOSIMHEHUs TPYOOK K acUpaToOpy M MOTHOTY
MOKA4YUBAHHUS.

st Gonee moapoOHOTO O3HAKOMJICHHSI C MPaBHJIAMH BBIMOJIHEHHS ONepanuii HeOOXOIMMO
BHHUMATEIIBHO O3HAKOMHUTBCS C OKCIUTyaTal[MOHHOM JOKyMEHTalMed Ha acnupaTop U
WH/IUKATOPHBIE TPYOKH.

ObopynoBanue 1 MaTepPUAJIbI
AGcopOIIOHHAs KOJIOHKA;
Acmmparop tuna «Hacoc-npobootoopuuk HII-3M» wim aHamoruyHbIiH;
BonoctpyliHslil Hacoc;
3axumM;

5. Nuaukatopusie Tpyoku TU-[CO,-2% 00] wiu aHamOTUYHBIE IS ONPEACTICHUS TUOKCUAA
yriepona — 1 ym. (20 mT.);

6. KapbOonat Hatpus — 1 kr;

7. Konobsr K-1-100-29-32 — 2 mmr.;

8. Hacanka (Konbua Pammra) — 100 cm’;

9. Ilpobka crexnsinHas 29/32 ¢ TpyOKoi;

10. TIpobka creknsuaHas 29/32 ¢ 0TBOAOM;
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11. TpexxomoBoii KkpaH — 3 1IT.;

12. Cocyn Mapuorra;

13. Crolika-1TaTuB sl KPEIJIEHUS SIEMEHTOB YCTaHOBKH;

14. TpyOxa coemuHHUTENbHAS CHIIUKOHOBASL.

Yka3aHus 110 TeXHHKe 0e30I1aCHOCTH
Hcnonb3yeMsble MpH BBIIIOJIHEHUH aHAJIM3a PacTBOPBI, PEaKTUB, I10CYJ1a U IPYTHe COCTaBHbIE
YacTH KOMIUIEKTa JOJIKHBI OBITh PEBAPUTEIHLHO OCMOTPEHBI.

IIpu ocMmoTpe poBeEpsIOT:

1. LlesroCTHOCTh ¥ FEPMETUYHOCTh YIIAKOBKH PACTBOPOB, PEAKTUBOB;

2. OTcyTCcTBHE OBPEXKACHUN MEPHOH MOCY/IbI, MPOOHPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CootrBercTBUE BBIOPAHHOIO MJISi KCIIOJNB30BaHMS PEaKTUBA (pacTBOpA) WM TOCY/BI
TpeOOBaHUSAM METOAMKH aHAIN3A, T.€. HATMYHE XOPOIIO U OJHO3HAYHO YUTAEMOW ITUKETKH, METOK
Ha MEPHOM MOCyA€ U T.II.

ITocne npoBeneHMs aHaIU3a MEPHbIE CKIISIHKM U MUIETKU CIEAYyeT IPOMBITh YUCTON BOJOM,
CKJISTHKU C pacTBOpaMU HEOOXOUMO FepPMETHUYHO 3aKPBITh U YIIOKUTh B MECTA JIJIsl UX XPaHEHHUS.

Bxopsmue B cOCTaB KOMIUIEKTAa PEAKTHBBI T'€PMETHYHO YHAKOBAaHbI BO (DJIaKOHBI M HE
MPEACTABISIIOT ONACHOCTU IPU XpaHEHUU. XOTh KOMIUIEKT HE COJEPXKHUT SIOBUTBIX H
CHJIPHOJICHCTBYIOIIMX BELIECTB, NpU paboTe ¢ KOMIUICKTOM HEOOXOIUMO pPYKOBOJCTBOBATHCA
OCHOBHBIMHM TpaBUjaMH O€30MacHOCTH, MPEIyCMOTPEHHBIMH i paboT B XUMHUYECKOM
nabopatopuu. B yactHoCTH, pu paboTe B 1a00paTOpUU HE JOMYCTUMO:

1. [lonajanue XUMUKATOB U PAaCTBOPOB Ha CIU3UCThIE 000IOUKH, KOXKY, OJCKIY;

2. Ilpunarue nuiu (UThA);

3. Bapixanue Bo3ayXa M XMMHKATOB, OCOOGHHO MMEIOIIMX PE3KUM 3amax W HaXOISIIUXCS B
MEJIKOKPHCTAIITNYECKOM COCTOSTHUU (00pa3yomuX NbLib);

4. llpu paboTe €O CTEKISIHHBIMH HW3JIEIMSIMH W TOCYAOH HEoOX0oAuMo coOII0aaTh
OCTOPOXHOCTb BO U30€XKaHHUE MIOPE3OB.

[Ipu npoBeneHNH SKCIEPUMEHTOB 110 MOAEIIUPOBAHUIO 3aIPA3HEHUHN BO3/lyXa MPEYyCMOTPEHO
UCIIOJIb30BaHNE KOHIICHTPUPOBAHHBIX W pa30aBICHHBIX KHUCIOT — CEpHOW, COJITHOW, a30THOM,
MypaBbuHOI. [Ipy momagaHuM KUCIOT HA KOXKY HEOOXOUMO OBICTPO MPOMOKHYThH PACTBOP JIFOOBIM
TaMIIOHOM (caJ(eTKOM, BETOWIbIO0 M T.II.), MECTO TOMNaJaHUsI OOMIBHO MPOMBITH CTPYEW BOJIBI U
BBIMBITH C MBIJIOM.

OcoOeHHO omacHbl KHCIOTHI MPH IMOMAJaHUM B TJa3a. B 3ToM ciydae riiaza HEOOXOIUMO
HEME/JICHHO 0OUIIBHO MIPOMBITh HE CUJIBHOU CTpyen BOJIbL, 3aTemM
2%-HBIM BOJIHBIM PACTBOPOM COJIbI M CPOYHO OOPATHTHCS K Bpauy-CHEHUAINCTY.

[Ipy nNOArOTOBKE U NPOBENCHUM AaHAIU30B C MPUMEHEHHEM WHIUKATOPHBIX TPYyOOK
OCHOBHBIM (DaKTOPOM OIACHOCTH SIBIISICTCS TPAaBMUPOBAHHE KOXH PYK U TJIa3 OCTPBIMH KpasMH
TPYOOK HJIM OCKOJIKAMU CTEKJIA MIPH BCKPHITUU U COCTUHEHUU CTEKJITHHBIX TPYOOK.

Jlnis mpeAoTBpalleHusT TPAaBMUPOBAHUS TPU BCKPBITHHM CTEKISIHHBIX TPYOOK 3amasHHbBIC
KOHIIbI CIIEYET OTIaMbIBATh OCTOPOXKHO, YTOOBI M30€KaTh MOPE30B U IMOMAIaHUSI OCKOJIKOB CTEKJIa
B r1asa. [Ipu nmojcoeMHEHNN U OTCOEIMHEHUN BCKPBITOM TPYOKH €€ ClIeAyeT JAepKaTh KaKk MOXKHO
Onmke K KOHILY, BCTaBIIIEMOMY B aclupaTop, u3derast mpu 3TOM CHIIBHOTO Ha)kKMMa Ha TPYOKy U
CIAaBIMBaHUA €€ pyKaMU.

[Ipu npoBeaeHNN aHATU30B PEKOMEHIYETCSl IPUMEHSATh CPEICTBA MHAUBUYAIIBHOW 3aLUThI:
3alMTHBIE OUYKH, PE3UHOBBIE TIEPYATKHU.

B ciydastx BO3HMKHOBEHHMsI TPAaBM MEPBYIO MOMOLIb CJIEAYET OKa3bIBATh HA MECTE, JUISl YETO
HE00XO0JIMMO UMETh WH/INBUAYAIbHYIO allTeUKY.

[Ipn nmomagaHuM MHOPOAHOTO TeJIa B TIJla3a MHOTOKPAaTHO MPOMOMTE MOPaKEHHOE MECTO
noTo4Hoi Bojoi. [Ipu mopesax kpas paHbl 00pabOTalTe aHTHCENTUKOM U 3aKPOWTE CTEPHIBLHBIM
wiacteipeM win OuHTOM. [lpW momagaHuM OCKOJKOB CTEKJa MOJ KOXKY WM CHJIBHBIX MOpe3ax
oOpaTuTech K Bpady.



YTunusupoBaTh HMHAMKATOpHbIE TPYOKH (MCHOJIBb30BaHHBIE JMOO C HCTEKIIUM CPOKOM
TOJHOCTH) CIEAyeT TOJBKO B CIEIHaJbHBIE MYyCOpHble KOHTelHepel. He BbeiOpackiBaiiTe
UCIIOJIb30BaHHbIE TPYOKH B BOJY U HE OCTaBIISINTE UX B MECTE IIPOBECHUS aHAIN3A.

3amanusa

VYcranoBka njis JaHHOW JiabopatopHod paboTel (Pucynokx 30) cocroutr wus
CTEKJITHHOTO abcopbepa (4), 3amomHeHHOro Hacaakou (5). OuuinaeMblii BO3AyX W3
MOMEIICHHS OCTynaeT B abcopoep uepes mrynep (8) u TpéxxoaoBoii kpaH (9).

[Ipumeuanune: B coctaBe HaboOpa BO3MOXKHO HCIOJIB30BAHUE TPOMHHUKA C
3a)KMMaMH BMECTO TPEXXO00BOTO KpaHa.

»
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Pucynox 30. AGcopOimoHHasi yCTaHOBKa:
a — yCTaHOBKA Ha IITaTUBaX B cOOpe; 6 — cXeMa yCTaHOBKH.

IIpy HEZOCTATOYHOM KOHUEHTPALMU JHOKCHA YIJepoAa B BO3IyXE €ro
COJIEp’)KaHUE MOXKET ObITh YBEJIMYEHO, HANpPUMEP, NMPU B3aUMOJCUCTBUU MeEJia WU
Mpamopa M pacTBOpa JIFOOOW KUCIOTHI, KOTOPbIE TOMEIIAIOTCSI B KOHUYECKYIO KOOy
(7).

AOGcopbeHT moctymnaer B abcopOep u3 cocyna Mapuorra (11), crekaer mo
HacaJike u codupaercs B kosbe (6). Koner TpyOoku B k0Jji0€ T0KEH HAXOAUTHCS 10T
YPOBHEM >KHJIKOCTU ISl TOTO, YTOOBI MPEJOTBPATUTH MOJIcOC Bo3ayxa. B Kauecte
NOTJOTUTENST  Ucnoib3yeTcs 5-10%-Hblii BOAHBIA pacTBOp KkapOoHaTa HaTpPHsL.
OuniieHHBIH OT JMOKCHAA YIJepoJa BO3AyX OTBOAUTCS U3 abcopbepa uepe3
TpéxxomoBoi kpaH (3) u mrynep (2), KOTOpbId CoeqUHSETCS ¢ MOOYAUTENIeM TSTH,
Hampumep, BoaocTpyiHbiM HacocoM. Lltynepst (1 u 10) cuoyxat mist otbopa mpod
BO3/lyXa Ha aHAJINU3.

JlanHast paboTa BBITIOJHAETCS B HECKOJBKO ATAloOB, KOTOPHIC MPOBOISATCS B

COOTBCTCTBUU C IIPHUHATBIM IIPCIIOAABATCIICM IIJIAHOM.

1. Ha mnepBom »Tame npOBOAMUTCS OCBOCHHE IIPAaBWJI TMOATOTOBKM U  OOCIYKMBaHUS
YCTAaHOBOK, METOJMKH HPHUMEHEHHsS HHIUKAaTOPHBIX TPYOOK COBMECTHO C aclUpaTopoM Ipu
M3MEHEHUSAX KOHIEHTPAIUU ABYOKHCH yTIIEpPOa.

2. Ha BTOpOM »3Tame BBINOJHSIOT pabodue Onepaluud IO SKCIUTyaTallud YCTaHOBKU IIO
OYHUCTKE BO3/yXa, U3MEPEHNE KOHIICHTPALMU THOKCHA YTIIepoa.

3. Ha tperpem 3Tane npoBOJAT OLUEHKY 3(PPEKTUBHOCTH OUUCTKH.

IIpucomosnenue 10%-no2o pacmeopa kapoonama Hampusl

B3Bemennyto Ha Becax HaBecky 100 r kap6onara Hatpus, x4, (I'OCT 84 (83)) pacTBopstoT B
900 M1 TUCTUIIITUPOBAHHOM BOJIBI.

MeTonnka npoBeeHus1 padoThl



Ilooecomoska u obcysicusanue yCmanoKu

Bxitoyaror mobyauTens TATH, HanpuMmep, BOAOCTpYHHBINA Hacoc. IIpoOku kpanoB (3 u 9)
YCTaHaBIIMBAIOT B MOJIOKEHUE, TIPEJICTaBIeHHOM Ha pucyHke 30, a.

PactBop KkapOoHaTa HaTpus 3aJIMBAIOT B cocya MapHOTTa M 3aKpBIBAIOT €ro MPOOKOH €O
CTEKJITHHON TPYOKOM.

OtkpeiBas 3axuM (12) Ha nuHUMA MOAaYu aOCOpPOEHTa, YCTAaHABIMBAIOT PACXOJ JKUAKOCTU
(50-60 xarienb B MUHYTY).

Yepes 5-10 mun nocie Havana pabOThl YCTaHOBKM MPOOKH KpaHOB (3 U 9) ycTaHABIMBAIOT B
MOJIO’KEHUS, TIOKa3aHHbIe Ha pucyHke 30, 6.

OtOupator mpoObI Bo3AyXxa 10 M mocie abcopOepa, MOICOSANHAS HHIUKATOPHBIE TPYOKH K
mryuepam (1 u 10).

3aKphIBaIOT MOa4y MOTIOTUTENS U BBIKIIOYAIOT OOy IUTENh TATH (BOJAOCTPYHHBINA HACOC).

Konmponv konyenmpayuu ouoxcuoa yenepooa

Memoouka onpedenenusi KOHYeHMpayuu OUOKCUOA Yeaepood C NOMOWbK UHOUKAMOPHLIX
mpybox (Cxema onpedenenus npeocmasiena Ha pucyrke 31).

[lepen HayasiomM pa®OTbl BHHUMATEIBHO MPOYUTANTE HMHCTPYKIHUIO [0 MPUMEHEHUIO
MH/IMKaTOPHBIX TPYOOK M Hacoca.

1. Bekpoiite mnaukaropayro Tpyoky Ha CO, ¢ 000MX KOHIIOB, HCIIOJNB3Ys OTBEPCTHE B
rojgoBke Hacoca. OOparuTe BHUMAaHHE HA TIEPBOHAYAIBHBIA I[BET HAIMOJHUTENS WHIUKATOPHBIX
TpyOOK.

2. [pucoeauHUTEe HHANKATOPHYIO TPYOKY CO CTOPOHBI BBIX0/1a BO3AyXa K HACOCY.

3. [IpokauaiiTe 4Yepe3 HHIUKATOPHYIO TPYOKy BO3AyX TMOMEIIeHUs (YJIHLbI, Mapka) B
KOJIMYECTBE, YKA3aHHOM B HWHCTPYKIMU [0 NPUMEHEHUIO WHIUKATOPHOW TPyOKH, cleaB
TpeOyemMoe KOJIMYECTBO KauaHUN HACOCOM.

[Mpumeuanue: [lpum 1 TNOTHOM MNPOKAYMBAHMM HACOCOM 4Yepe3 HHIUKATOPHYIO TpPYOKY
npocaceiBaercas 100 cm® Bozgyxa. MOMEHT OKOHYAaHMs IIOKAUMBAaHMs KOHTPOJUPYMTE IO
MHIWKAaTOpY 3aBeplieHus mnpococa (oxkomo 1 wmuH.). OO0 OKOHYAHMH IMKJIA MPOCACHIBAHHSA
CBUJICTENBCTBYET MOSIBICHUE YETKOTO U300paXKEHUSI TOUKU B OKOIIKE MHAMKATOPA.

4. OTMepbTe H3MCHEHHE OKPACKH HAIMOJHUTENS W JIUHY MPOPEarHpOBABIIETO CTOJIOWKA
HATIOJTHUTENSl IOClie MPOKauyuBaHUs. PacmosiokuTe MHAMKATOPHYIO TPYOKY pSIIOM CO HIKAaJlOH,
M300paKEHHON Ha STUKETKE, W ONPECIIUTE BETUYMHY KOHIICHTpanuu yriekucioro raza (C,) B
MI/M® 110 TPaHHMIIE CTONOKMKA, M3MEHHBIIETO OKPACKY.

5. Ilpu HeobxomumocTH mnepecuutaiite Konuenrpauuo CO, m3 mr/mM’ B 00beMHBIE % TI0
dbopmyie (13):

C,-107%-22,4
1 M »

rae: Ci — KOHIEHTpaIys ra3a B 00beMHBIX %0;

C, — KOHLIEHTpAL¥s Ta3a B MI/M’;

M — MonsipHast KOHIIEHTpAIHS yTIEKUCIoro ra3za (M=44).

[Tpumeuanne: [[ns yaoOcTBa pabOThl MHAMKATOPHBIE TPYOKH PEKOMEHIYETCS
MOJICOCIMHATh K IITYLEPY C HCHOJIb30BaHUEM KOPOTKHX (3-5 cM) MOIMMEpHBIX
TpyOOK U3 cocTaBa 000PY10BaHU.

Bekpwite anecs Bxon soanyxa # C‘
3
s MM
T

; Lo
e > — _—

i [Anwxa cronBuka

HanonuuTena,

Hanonuurens MaMEeHWBLIEro

oKpacky

(13)




Pucynok 31. Cxema omnpeneneHusi KOHIIEHTPALMKM TUOKCUIA YTepoia ¢
MTOMOIIIBI0 MHIMKATOPHBIX TPYOOK

Conep:xanme oTuera
Oyenxa >¢ppexkmusrnocmu ouucmru
PaccuutsiBator 3¢ (peKTHBHOCTH OUMCTKH Bo3ayxa 1o popmyie (14):
Cq
n=1-(), (14)
Cs
rae C, u C¢ — KOHIEHTpallMd AMOKCHAA YIJIEpOJia B BO3AYyXE A0 U MOCIE
abcopbepa COOTBETCTBEHHO.
KoHTpoJibHBIE BONIPOCHI
Kakoii npouiecc HazbiBaetcst abcopOuneii?
Uro siBIIIETCS IBYDKYIIEH CHIIOHN TIporiecca abcopOuun?
Uro Takoe usznueckas abcopOouust U XeMocopOIus?

B kakux ammapartax oCyIIeCTBISIETCS Mporece abcopOormm?
B uewm 3akmrogaercs npuHIHI paboThI TapeIbUaThIX U HACAIOUYHBIX abcopOepoB?

6. Cniucok 1uTepaTypbl, peKOMEHyeMbIi K HCI0JIb30BAHUIO 110 JAHHOMU
Teme

MRS

OcHoBHas MTEpaTypa:
Kynpun, b. U1. DnexkrpocHabxkeHne npoMblIIeHHbIX npeanpustuii: yueO. / b. U. Kyapus. -
M. : Unrepmer Unxunupunr, 2005. - 670 c.

Beromkun, A. I'. IIporiecchl U ammapaThl 3allUThl OKPYXKaroIIel cpejibl : yued.mocodue / A.
I'. Beromikun. - M. : Beicn.uik., 2008. - 639 c.

JlonoiHUTeIbHAS JTUTEpaTypa:

Cadponos, B. C. Texnonoruueckue mpo0aeMbl OXpaHbl OKPYKAIOIIEH CpeIbl B
XUMHUYECKOH npombInuieHHOCTH [ TekcT] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonora, H.B. ®unaesa. - Kyiiosimes : Apuarl. ue-1, 1981. - 116 c.

backakos, A. I1. HerpaauunoHHbie ¥ BO300OHOBIISIEMbIE HCTOYHUKH dHepruu [Tekcr] : yueo.
/ A.T1. backakoB , B. A. My#n1. - M. : Ul BACTET, 2013. - 366 c

Humepnem-pecypcut:
1 http://window.edu.ru/ — eaumHOE OKHO AOCTYIa K 00pa30BaTEIBHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuteTckass Ou0IMOTeKa OHIAWH.

3 http://catalog.ncstu.ru/ — 37EKTPOHHBIN KaTaJIOT aCCOLMALIMHU JICKTPOHHBIX OUOINOTEK
yueOHBIX 3aBefieHui u opranuzanuii CKOO

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

JJABOPATOPHASI PABOTA 5. OYUCTKA BO3JIYXA OT JUOKCHJIA YIJTIEPOJA
AJICOPBIIMEM


https://openedu.ru/

enp pabotsl: M3yyenue paboThl agcopbepa Mo OUYUCTKE BO3AyXa OT AMOKCHA
yTaeposa.
®opmHUpyeMble KOMIETEHIIUH WIIA UX YaCTH:

Kon DopMyIMpPOBKA

I1K-3 Crniocoben obecnieunBaTh KOHTPOIb TEXHOJIOTHYECKUX TPOIECCOB
W3TOTOBJICHUSI MAIIIMHOCTPOUTEIBHBIX U3/ICTTUN CPEIHEH CII0KHOCTH U
VIIPABJICHUS UMHU

Teopernyeckasi 4acThb

Jlis  pa3feneHuss OJHOPOAHBIX W HEOJHOPOIHBIX CHCTEM HCIOJIB3YIOT COpPOIMOHHBIC
MPOIIECCH, OCHOBAHHBIE Ha siBIIeHUU copOiuu. CopOuust — m000i mpoliece MOTIOMIEHUS OJTHOTO
BemecTBa (copOTuBa) napyrum (copbeHTtom). B 3aBucMMOCTH OT MexaHW3Ma MOTJIOMICHHS
pasznuyaroT abcopOITuio, 1eCOpOITHto, aaCcOPOITHIO.

AJcopOrpieil Ha3bIBAIOT IMPOIIECC IMOTJIOMICHUS OJHOTO WJIM HECKOJIBKUX KOMITOHCHTOB W3
ra3oBOi cMecH TBEPBIM BEUIECTBOM — aJICOPOCHTOM.

Ancopbuyst UMeeT MHOTro oOuiero ¢ abcopOuuei: 1 TaM, U TaM UJIET MOTJIOIIEHUE 1IeJIEBOTO
KOMIIOHEHTa U3 ra3za. Ho B abcopO1uu 17151 OTJIOMIEHUS UCTIONIb3YEeTCS KHUIKOCTh, a B aICOPOILIUU —
TBEpI0€ BemecTBO. Ho eCTh U CyIIeCTBEHHbIE Pa3InyHs:

1. Tlpouiecc amcopOIuu SBISIETCS TMEPUOJUYECKUM, a Ipolecc adbcopOuum —

HENPEPBIBHBIM;

2. HpI/I a6cop6u1/11/1 MOKHO YOAJIUTh 3HAYUTCIIBHYIO YaCTh BCIICCTBA, HO HC BcE BCIICCTBO, a
npu az[cop6u1/m YAAJIUTDh BEIICCTBO MOKHO IMPAKTHUYCCKHU IMOJTHOCTBIO.

HpOI_[CCCBI az[cop6u1/m IMAPOKO NPUMCHAIOTCA B MPOMBINUJICHHOCTH IJII OUUCTKU U OCYIIKU
ra3oB, pa3aCIICHUC cMeced ra3oB U mapoB, U3BJICYCHUSA IMAPOB OPraHUYCCKUX BCIICCTB U3 CMECHU C
BO3JyXOM. A,Z[COp6I_[I/I$I 4aCTO HUCHOJIB3YCTCA IJId OYUCTKU TI'a30BBIX ITOTOKOB, BBI6paCBIBaCMBIX B
aTtMocdepy, ¢ 1IeJIbI0 YMEHBIIECHUS 3arpsI3HEHUS BPEIHBIMU TPUMECSIMU OKPY>KaIOLIei cpeabl.

B wMupoBoil mpakTHKe HCHONB3YIOT TPU CHoco0a OpraHu3aly Ipolecca
aacopouu:

1. AncopOnyst Ha CTallMOHAPHOM CJIOE;

2. AncopOuust B IBYKYIIIEMCS CIIOE;

3. AncopOuus B KUIISIIEM CIIOE.

Pa3HOBUAHOCTBIO TMEpBOro crnocoba sBIsIETCS aacopOLus €O CMEHHBIMU
KOHTEHepamu ajcopOeHTa, KOTOPhIE YHUUYTOXKAOTCA.

Ha otedecTBEeHHBIX MPOM3BOJICTBAX MPUMEHSIETCS TOJBKO afcopOlusl Ha
CTallMOHAPHOM CJIO€ C PEreHEepaIUEN.

B nuteparype moipoOHO OMHMCHIBAIOTCS U MPOLECCHI C MCEBAOOKIKEHUEM, U
azicopOepbl ¢ ABMKYUIUMCS CIIOEM, HO M3-32 CBOEU CIIOKHOCTH B OTE€YECTBEHHOM
MIPOMBIIIUIEHHOCTHU 3TH CIIOCOOBI HE TPUMEHSIOTCSL.

[IpompbITIUIeHHBIN afcopOep — ITO MUIMHAPUYECKUIN armapar.

[Tpouteccyl aacopOLMK M30HpATENbHBI U OOBIYHO OOpAaTHUMBL. DTO 3HAYMT, YTO KaXKIbIH
IIOI'JIOTUTECIIb 06J1a)1aeT CHOCOOHOCTBIO norjiomars JIMIb OHNPCACICHHBIC BEIIECTBA W HE
noraomacT (I/I.III/I II04YTH HC HOFJ’IOIJ_IaCT) APYruc BCUICCTBA, COACPKAIMIUCCIA B ra3oBOM CMeECH WIIH
pactBope. bmaromaps oOpaTMMOCTH CTaHOBHUTCS BO3MOXKHBIM BBIJICTICHHE aJCOPOMPOBAHHOTO
BCIICCTBA W BOCCTAHOBJICHHC IIOTJIOTHUTCIIBHBIX CBOMCTB az(cop6eHTa. 9TO0T nponecC Ha3bIBAKOT
necopouueit. [l Toro ytoObl mpouecc OblT 3(pPEeKTUBHBIM, aKTUBHAS MOBEPXHOCTh aJCOPOEHTa
JOJDKHAa OBITH BEJIMKA. AHl'IapaTBI AJid TMOBCACHUSA IpoHecca aj:[cop6u1/11/1 Ha3bIBAKOTCA
azicopbepamu.




[Ipouiecc agacopOIMM OTJIMYAETCA OT APYTMX MAacCOOOMEHHBIX MPOLIECCOB TEM,
YTO SBJISIETCS] HEYCTAaHOBUBIIIMMCS: UMEET Hayalo U uMeeT koHell. Yrto nenath, Kormaa
ATOT KOHEIl HACTynwi U ajcopOeHT orpaboran cBo€ Bpems? TyT BcE pemaror
HPKOHOMUKA U HKOJIOTHSI.

Mo>kHO HaIpaBisATh OTPAOOTAHHBIN aJICOPOEHT B OTXOJT U 3aMEHSATH €r0 HOBBIM.
Tako# myTh BO3MOKEH, €CJIM KOJIMYECTBO aicopOaTa HEBEIIMKO WIIA MPOIIECC 3aMECHBI
MpOBOAUTCS peako. [IOHATHO, YTO CTOMMOCTBH CBEXKEro aJcopOeHTa JOJKHA OBITh
MEHbIIIE 3aTpaT Ha ero perenepanuto. Ecnu agcopbar He SBISETCS TOKCUYHBIM WA
KAHIIEPOTEHHBIM BEIIECTBOM U €CJIM OH HEPACTBOPUM B BOJIE, TO aICOPOCHT MOMKHO
BBIBE3TH HA MOJUTOH. B mpoTuBHOM citydae ero cxuraroT. OmgHako B OOJIBITHHCTBE
CJIy4aeB aJICOPOEHT IMOABEPraeTCsi pereHepaluu.

JlecopO1nio MOXKHO OCYIIECTBUTH CICAYIOIIUMU METOIAMU:

1. HarpeBanue ajncopOeHTa A0 TeMIlepaTyphbl BBIIIE TEMIIEPaTyphl KUIECHUS
azcopOara;

2. BakyymupoBaHue, eciad Tpd HArpeBaHUM  aJCcopOEHTa HAuMWHAETCA
pasnoxkeHue ajcopbara;

3. IlpoagyBka UWHEpPTHBIM ra3oM (CHOBa TMOJy4aeM Ta30BbIi MOTOK C
aJIcOpOTUBOM, KOTOPBIN MOTIIONIATH);

4. BeitecHenne ajzcopOaTa BOASHBIM MAapOM WJIH APYTHM BEIIECTBOM, KOTOPOE
MOTJIONIAETCS JYYIIIE;

5. KoMmOunHanus Ha3BaHHBIX CIIOCOOOB.

Ha mpakTuke pereHepanuio MpOBOIAT, KaK IMPaBHUIIO, BOIASHBEIM mapoM. [lpwu
ATOM OJIHOBPEMEHHO IMPOUCXOJUT HarpeBanue ajacopoeHta. llocie mnpoBeneHus
mporiecca IOoJdydaeTcsi CMeCh KOHJEHCaTa BOJSHOTO Tlapa W IMOTJIOIIEHHOTO
KOMITIOHEHTa. JTa CMeCh MOKET ObIThb TOMOTE€HHON WU reTeporeHHoi. B irobom
ciy4ae €€ HaJo0 pasleNisiTh, TaK Kak ajcopOaT WM MMEET MAaTepUuajIbHYI LIEHHOCTh
(mopor), mwnm TokcuueH. Mmm u to, m apyroe. [loaToMy ciuBath KOHJIIEHCAT B
KaHau3auo  Henmb3ss.  OTaeneHue  1[eNeBOro  KOMIIOHEHTa OT  BOJBI  —
caMOCTOsATebHAs MTpolema.

[Tocne mecopOumm BOASHBIM MapoM (MPOMapKH) aacopOCHT, BO-TIEPBBIX, OyaAeT
HACBIIIEH BOJIOW, BO-BTOPBIX, OH ropstunil. [loaTomMy ero mpoayBarOT BO3TyXOM s

YAaJaeHUsI BOABI U OXJIaXKICHHUS.

Paznmuaror Qusnyeckyro u XUMHUECKYIO afcopOrmio. dusnueckas agcopOuus o0ycioBieHa
B3aMMHBIM NIPUTSKEHUEM MOJIEKYJI TOTJIOIIAEMOr0 BEIIeCTBa U a7cOpOeHTa U HE COIPOBOMKAALTCS
XUMUYECKUM B3aumojeicteueMm. [lpm xumMuyeckod ancopOuuM MOJIEKYJbl  TOTJIONIAEMOT0
BELIECTBA BCTYMAIOT B XUMUUYECKYIO PEAKIUIO ¢ MOJIEKYJIAMH Ha ITOBEPXHOCTHU NMOIIOTUTENSA. Takoi
nporecc anacopOmum He oOpatuM. Ecnmm MexIy BemecTBaMH IPOUCXOAUT XHUMHUYECKOE
B3aUMO/IEIICTBHE, TO MPOLIECC HA3BIBAETCS XEMOCOPOLIMEH.

B kagectBe amcopOeHTa HCIONB3YIOTCS MOPHUCThIE TBEpABIE BemecTBa. J(H(HEKTHBHOCTH
a7icopOeHTa 3aBUCUT OT MOBEPXHOCTH MOP U, INIABHBIM 00pa3oM, OT HAJIMUYUS MUKPOIIOP, pa3Mephl
KOTOPBIX COCTABIAIOT (2X107°) X (6x107%) Mm.

B npomeinuieHHOCTH Haubojee pacnpocTpaHEHHBIMH aJICOPOEHTAMU SIBISIFOTCS AKTHUBHBIE
YIJIM, CUJIMKareau (rejib KpEMHUEBOM KHUCIIOTHI), altoMOreny (THAPOOKHUCH alFOMHUHUSA), LIEOJIUTHI,
[JIMHBI M JPyTUE IPUPOJIHBIE aICOPOEHTHI.

AKTUBHBIE YTJM IMOJIy4alOT IYTEM CYyXOM MEpPEroHKU YIJIEPOJOCOAEpKAlUX BELIECTB
(nepeBo, Top(d, kocTH U Ap.). [losyueHHbIH yroiab 1 MOBBIIIEHUS €r0 MOPUCTOCTH, & 3HAYUT U



AKTUBHOCTH, aKTUBUPYIOT IpokanuBaHueM mpu temnepatype 800-900°C. VnenbHas NOBEPXHOCTh
nop 600-1700 M*/r. AKTUBHBIE yIJIM MOIJIOMIAKOT Mapbl OPraHUYECKUX BEIIECTB, MOITOMY YacTO
UCIOJIB3YIOTCS JUISl OYMCTKHU BEHTHIISIIUOHHBIX BBIOPOCOB, a TakXKe B MpoTuBorazax. Hempocrarkamu
AKTUBHOTO YTJIS SIBJIIETCS €70 TOPIOYECTh U HEIIPOYHOCTb.

ObopynoBanue 1 MaTepPUAJIbI

1. AncopOunoHHas KOJIOHKA;

2. Acnuparop tuna «Hacoc-npo6oor6opuuk HIT-3M» niam aHaJIOTMYHBIH;

3. BonoctpyiiHslil Hacoc;

4. Nnnukatopusie Tpyoku TU-[CO»-2% 00] uiu aHamoruyHble AJIs ONpeAeTeHUs TUOKCUAa
yriepona — 1 yn. (20 mr.);

5. Konb6a K-1-100-29/32;

6. IlpoOka crexnsiHHast 29/32 ¢ TpyOKoi;

7. Ilpobka ctexnsiHHas 29/32 ¢ 0oTBOIOM;

8. TpexxomoBoii kpaH — 2 1T.;

9. Croiika-1ITaTUB AJIsi KPEIUICHUS DJIEMEHTOB YCTaHOBKHU;

10. TpyOka coenMHUTENbHAS CUITMKOHOBAS,

11. Heomut — 500 T.

Yka3anus no TexHuke 0e30MaCHOCTH
Hcnonb3yeMbie MpH BHINOJIHEHUN aHAIM3a PACTBOPBI, PEAKTHB, IOCY/IA U IPYTHUE COCTaBHBIC
YaCTH KOMIUIEKTA JOJKHBI OBITh MPEIBAPUTEIEHO OCMOTPEHBI.

[Ipu ocmoTpe NpoBEPSIOT:

1. [1en10CTHOCTh M TEPMETUYHOCTD YIIAKOBKU PACTBOPOB, PEAKTHBOB;

2. OTcyTcTBHE MOBPEXKACHUN MEPHON MOCY 1B, MPOOUPOK, KOHTPOJIBHBIX LKA U T.I1.;

3. CootBercTBUE BBIOPAHHOIO ISl MCIIOJNB30BaHMSI pEakTUBA (pacTBOpA) WM IOCY[BI
TpeOOBaHUSAM METOJIMKU aHAJIN3a, T.€. HATMYHUE XOPOIIO U OJIHO3HAYHO YUTAEMOM ITUKETKH, METOK
Ha MEPHOM IOCY € U T.IL

[Tocne mpoBeneHus aHaIU3a MEPHbIE CKISIHKU U MHUIETKH CIeAyeT MPOMBITh YHCTOM BOJIOM,
CKJITHKU C pacTBOpaMU HEOOXOJUMO F€pMETUYHO 3aKPBITh U YJIO)KUTh B MECTA JUISl UX XPAaHEHMUSL.

Bxondmme B cocTaB KOMIUIEKTa PEaKTHUBBI T'€PMETHYHO YIAKOBAaHBI BO (PIIAKOHBI U HE
IPEJICTaBISIIOT OMACHOCTH IPU XPAaHEHUU. XOTb KOMIUIEKT HE COJAEPXKHUT SJIOBUTBIX U
CHWJIBHOJCHCTBYIOIIUX BEIIECTB, MpU paboTe € KOMIUIEKTOM HEO0OXOIMMO PYKOBOJICTBOBATHCS
OCHOBHBIMM IIpaBUJaMH O€30IIaCHOCTH, IIPEIyCMOTPEHHbIMH M1 paboT B XMMHUYECKOH
naboparopuu. B wactHocTH, mpu paboTe B 1abopaTopuu He AOMYCTUMO:

1. Ilomajanue XUMHUKATOB M PACTBOPOB HA CIIM3UCTHIE 00OJIOUYKH, KOXKY, OACHKIY;

2. llpunarue mumu (TUTH);

3. Bapixanue Bo3ayXa W XMMHUKAaTOB, OCOOCHHO MMEIOUIMX PE3KUH 3amax M HaXOIAIINUXCS B
MEJIKOKPUCTANINYECKOM COCTOSIHUU (00pa3yIoLIuX MbLUIb);

4. Tlpu paboTe cO CTEKISHHBIMH M3ACTUSAMH M TOCYAOH HE0O0X0IuMO coOIr0aTh
OCTOPOKHOCThH BO U30€KaHHUE MTOPE30B.

IIpu npoBeneHNN IKCIEPUMEHTOB 110 MOJIEIMPOBAHUIO 3arPs3HEHUN BO3yXa IPEyCMOTPEHO
UCIOJb30BAaHUE KOHILIEHTPUPOBAHHBIX MU Pa30aBIEHHBIX KHUCIOT — CEPHOW, COJSHOW, a30THOM,
MypaBbHHOH. [IpH monananum KUCIOT Ha KOXKY HE0OX0AUMO OBICTPO IPOMOKHYTH PacTBOP JTHOOBIM
TaMIOHOM (can(eTKoi, BEeTOIIbIO U T.I.), MECTO MOMaJaHusl OOMJIBHO MPOMBITH CTPYeH BOIBI U
BBIMBITH C MBLIOM.

Oco0OeHHO omacHbl KHUCIOTHI HpU IOMaJaHuu B Ia3a. B 3ToMm ciydae riasa HEOOXOAMMO
HEMENJIEHHO 00UIIBHO IIPOMBITh HE CHWJIBHOU CTpyei BOJIbI, 3aTeM
2%-~-HbIM BOJIHBIM PACTBOPOM COJIbI 1 CPOYHO OOPATUTHCS K BPauy-CHEIUAIIUCTY.

[Ipy TOArOTOBKE W TPOBENECHUH AHAIM30B C TPUMEHEHHEM HHIUKATOPHBIX TpPyOOK
OCHOBHBIM (paKTOPOM OIACHOCTHU SIBJISIETCS TPaBMHPOBAHHE KOXXKU PYK M IJIa3 OCTPHIMU KpasiMu
TPpyOOK WJIM OCKOJIKAMHU CTEKJIA IIPH BCKPHITUU M COCTUHEHNUHU CTEKIITHHBIX TPYOOK.



st mpenoTBpamieHus TPaBMHPOBAHUS TPU BCKPBITUH CTEKISIHHBIX TPYOOK 3aIrmassHHbIC
KOHIIBI CIIEAYET OTIAMBIBATh OCTOPOXKHO, YTOOBI H30€KATh TOPE30B U IMOMAIaHUSI OCKOJIKOB CTEKJIa
B ra3a. [Ipu momcoeAMHEHUU U OTCOEAMHEHUN BCKPBITON TPYOKH €€ clieyeT AepKaTh KaKk MOKHO
OMKe K KOHILY, BCTaBIsIEMOMY B acIupaTop, u30eras mpu 3TOM CHIBHOTO HaXXHMMa Ha TPYyOKy U
CIaBJIUBaHUA €€ PyKaMHU.

IIpu npoBeneHNN aHAIU30B PEKOMEHIYETCS IPUMEHATh CPEACTBA UHAUBUYAIbHOW 3aIUTHI:
3aIIMTHBIE OYKH, PE3MHOBBIC TIEPYATKH.

B cnyqa;lx BO3HHUKHOBCHUSA TpaBM HepBYIO IIOMOIIIb cneayeT OKa3bIBaTh Ha MCCTC, AJId 4YCro
HE0OXOAMMO UMETh HHIUBUIYAIbHYIO allTCUKY.

[Ipu momagaHuM WHOPOAHOTO Tejia B TJla3a MHOTOKPATHO MPOMOMNTE MOPaKEHHOE MECTO
noTouHoi Boaou. [Ipu mope3ax kpas paHbl 00pabOTaiiTe aHTUCENTUKOM U 3aKPOUTE CTEPUIBLHBIM
HJIaCTBIpeM N 6I/IHTOM. HpI/I IIoInagaH OCKOJIKOB CTCKJIA IIOJ KO)I(y NJIN CHUJIBHBIX Hope3ax
oOpaTuTech K Bpauy.

YTUIN3UpOBaTh MHAMKATOPHBIE TPYOKH (MCHOJNB30BaHHBIE JHOO C HWCTEKIIUM CPOKOM
TOJTHOCTH) CIIEAyeT TOJIbKO B CIIEIMAIbHBIE MYCOpPHBbIE KOHTeHHephl. He BbIOpachiBaiiTe
HUCIIOJIB30BAHHBIC pr6KI/I B BOI[y 1 HE OCTaBHHﬁTe X B MECTC HpOBeI[CHI/ISI aHaJin3a.

3aganus

AncopOumoHHas yCTaHOBKA AJisi JaHHOU JabopatopHoit paboTsl (PucyHok 32)
COCTOMUT M3 CTEKJIIHHOTO ajcopOepa (4), 3aloJHEHHOr0 TBEPABIM MOTJIOTUTENIEM —
neosutoM (5). OuuniaemMblii BO3ayX M3 MOMEIICHUS MOCTYIMaeT B afcopOep uepes
mryuep (7) 1 KoHu4ecKyo Konoy (6).
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Pucynok 32. AncopOuuoHHasi yCTaHOBKa:
a — yCTaHOBKa B COOpaHHOM BHUJIE Ha ILITATUBE; 6 — CX€Ma yCTaHOBKHU.

[Ipy HemocTaTOYHOM KOHUEHTpALMA JUOKCUIA YIJIEpOoJa B BO3AYXE €ro
COJIEp)KaHUE MOXET OBbITh YBEIMUYEHO, HANpPHUMEp, MPU B3aUMOACHCTBHM Meja WU
Mpamopa M pacTBOpa JIIOOOW KUCIOThI, KOTOPbIE TTOMEIIAIOTCS B KOHUYECKYIO KO0y
(6).

OumnIlieHHBIH OT JUOKCHIA yTIepoJa BO3AyX OTBOAUTCA U3 ajucopOepa uepes
kpaH (3) u mryuep (2), KOTOPbI COEAMHSIETCS IUIAHTOM C TMOOYIUTENeM TSTH,
HaIlpuMep, BOJOCTPYHHBIM HacocoM. Uepes mitynepsl (9 u 1) oTOuparoTcss mpoOs
BO3/lyXa HJisi ONpeNeNieHWs KOHIICHTPAllMd JUOKCHUIA Vriepoja 10 W Tocle
aacopbepa. Ha mTymepax wuMEIOTCS KOPOTKHE PE3WHOBBIC IIUIAHTH IS
MOJICOCIMHEHUS] MHIAUKATOPHBIX TpyOok. CoxaepkaHue IUOKCHAA YIJepoja



OTpeNeNsaeTCs] MPHU MOMOIIM WHIUKATOPHBIX TPYOOK MO METOIUKE, MpujiaraeMon K
KOMIUIEKTY TPYOOK.
JlanHasi paboTa BBITIOJIHAETCS B HECKOJBKO ATAloB, KOTOpbHIE MPOBOJISTCS B

COOTBCTCTBHU C IIPUHATBIM IIPCIIOAABATCIICM ILJIAaHOM.

1. Ha mepBoM »3Tame NpPOBOJUTCS OCBOGHHE TPAaBWJI TOATOTOBKHM U  OOCITYKHBaHUS
YCTaHOBKH, METOJIWKW TPHUMEHEHHs] WHIUKATOPHBIX TPYOOK COBMECTHO C acIHpaTopoM NpH
U3MEHEHUSAX KOHICHTPAIUU ABYOKHCH yTiIepoJa.

2. Ha BTOpOoM »JTarme BBINOJNHSIOT pabodne OIepanud IO SKCIUTyaTallid YCTaHOBKU TIO
OYHCTKE BO3/yXa, U3MEPEHHE KOHIICHTPALMHU TMOKCH A YIIIepoa.

3. Ha tpetbsem aTarne npoBoAsT OIEHKY 3()(PEKTUBHOCTH OYUCTKHU.

MeToaunka npoBeeHus1 padoThbl

Iloozomoska u obcnysrcueanue ycmaHosKu

Bxitouaror mobyauTens TATH, HampuMmep, BOAOCTpYyHHBINH Hacoc. IIpoOku kpanoB (3 u 8)
YCTaHABIMBAIOT B MIOJIOKEHUE, PECTABICHHOM Ha pUCyHKe 31, a.

Yepe3 5-10 mMuH mocie Havaia pabOThl yCTAaHOBKHM MpOOKK KpaHOB (3 u 8) mepeBoisT B
MOJIOXKEHUE, TIPEJICTABIIEHHOE Ha pUCYHKe 31, 0.

OtOupator mpoObI Bo3AyXxa 10 M mocie abcopOepa, MoJICOCAUHAS UHIUKATOPHbBIE TPYOKH K
mrryuepam (9 u 1).

OTxitoyaroT MoOyIUTeNb TATH.

Konmponw konyenmpayuu ouokcuoa yenepooa

Memoouxa onpedenenusi KOHYeHmpayuu OUOKCUOd y2nepoodd ¢ NOMOubi0 UHOUKAMOPHBIX
mpybok (Cxema onpeoenenusi npeocmaesiena Ha pucynke 32).

Ilepen w©HayamoMm pabOThl BHUMATENBHO TMPOYUTAUTE HMHCTPYKLUHUIO MO TNPHUMEHEHHIO
MHAMKATOPHBIX TPyOOK U Hacoca.

6. Bckpoiite unaukaropuyo Tpyoky Ha CO, ¢ 000MX KOHIIOB, HMCIIOJIB3YSl OTBEPCTHE B
rojoBke Hacoca. OOparuTe BHMMaHHE Ha TMEPBOHAYAIBHBIA IIBET HAIOJHHUTENS HWHIMKATOPHBIX
TpyOOK.

7. TlpucoeAMHUTE HHANKATOPHYIO TPYOKY CO CTOPOHBI BBIXO/Ia BO3IyXa K HACOCY.

8. IlpokauaiiTe dYepe3 WHAMKATOPHYIO TPYOKYy BO3IyX TMOMelleHHs (yIullbl, MapKa) B
KOJIMYECTBE, YKAa3aHHOM B WHCTPYKIMH 110 TPUMEHEHUIO WHAWKATOPHOW TpPyOKH, cIenaB
TpedyeMoe KOJIMYEeCTBO KauaHUi HACOCOM.

[Ipumeuanue: I[lpu 1 TONMHOM mNPOKAYMBAHWKM HACOCOM 4Yepe3 HWHIUKATOPHYIO TPYOKY
npocaceiBaercs 100 c¢M’ Bosmyxa. MOMEHT OKOHYAHHS MOKAYUBAHUS KOHTPOJMPYHTE TI0
UHAMKATOpY 3aBepiieHusi mnpococa (okoiao 1 muH.). OO0 OKOHYAHMM LHKIA IPOCACHIBAHUS
CBUJICTEIILCTBYET MOSBJICHUE YETKOTO N300pa’keHMsI TOUKH B OKOIIKE HHAMKATOPA.

9. OT™MepbTe M3MEHEHHE OKPACKH HATOJHUTENS W UIMHY MPOpearupoBaBIIETO CTOJIOWKA
HAIOJIHUTENS TOCje IMPOKaYMBaHUA. PacroyiokuTe MHIMKATOPHYIO TPYOKY pSAIAOM CO IIKAaJIOH,
n300paXEHHON Ha STHKETKE, W OMNpENeNIUTE BEIUYMHY KOHIEHTpanuu yriekucioro rasza (C,) B
MI/M’ 110 TPaHHMIIE CTOJIOMKA, M3MEHUBIIIETO OKPACKY.

10. [Ipu HEOOXOMMMOCTH NepecunTaiite kKonneHTpanuo CO, u3 Mr/m° B 00beMHBIE % 110
dopmye (14):
C,-107*-224 (14)
1 - M r

riae: C) — KOHIIEHTpalus raza B 00beMHbIX %;
C, — KOHIIEHTpAIMs ra3a B MI/M’;
M — MonspHas KOHIIEHTpALUs yIrieKucyioro raza (M=44).

[Ipumeuanue: J{ns ynoOcTBa pabOThl MHAMKATOPHBIE TPYOKU PEKOMEHIYETCS
MOJCOEAUHATh K IUTYLUEPY C HCMOIb30BaHUEM KOPOTKUX (3-5 cM) MOJMMEpHBIX
TpyOOK M3 cocTaBa 000PY/I0BaHUS.
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Pucynok 32. Cxema ornpeiesieHus KOHUECHTPAIMU TUOKCHIA YIJIEPOA C
MOMOIIIBI0 UHIUKATOPHBIX TPYOOK

Conep:xxanue oTyera
Oyenxa 2¢ppexkmusnocmu ouucmxu
PaccuutsiBaroT 3p(heKTUBHOCTH OYUCTKH BO3IyXa 1o gopmyde (14):
Cy
n=1-(2), (14)
Cs
rie Cy, u Cq — KOHIEHTpAIMU JUOKCHJA YTIJEpoJia B BO3AYXE JI0 U TMOCIe
abcopOepa COOTBETCTBEHHO.
KoHTpoJsibHbIE BOPOCHI
Kakoii mporuecc Ha3bpiBaeTcs aacopOuumeit?
UYro Takoe uznueckas U XumMuueckas ajgcopouus?
Kaxkue BCIIECTBA UCITIOJIB3YKOTCA B KAYCCTBC a,Z[COp6CHTOB?
[lepeuncnure OCHOBHbIE XapaKTEPUCTUKHU a1ICOPOEHTOB?

Yro Takoe nzoTepma afacopOuuu u ee HHPOPMATUBHOCTH?
Kaxue Bunb1 uzorepm ancop6uuu Bei 3Haere?

S

Cnucok JJuTepaTypbl, peKOMeHIyeMbIii K UCI0JIb30BAHUIO 110 TAHHOW TeMe
OcHoBHas MTEpaTypa:
Kynpun, b. Y. DnexkrpocHabxkeHne NpoMbIIIIeHHbIX npeanpustuii: yueO. / b. U. Kyapus. -
M. : Untepmer Muxunupunr, 2005. - 670 c.

Beromkun, A. I'. [Iporieccsl u anmapaTsl 3alIUTHl OKpYKaroIIel cpebl : yued.mocodue / A.
I'. Beromikun. - M. : Bercuruik., 2008. - 639 c.

Jlomo/IHUTe IbHASI JIUTepaTypa:

Cadponos, B. C. Texnonornyeckue npoodieMbl OXpaHbl OKPYKAIOIICH Cpelibl B
XUMUYECKON TTpoMbIliuieHHOCTH [ Teker] : yue6. mocobue / B.C. Cadponos, I'.41.
boromonosa, H.B. ®unaesa. - Kyiiosies : Apuai. us-1, 1981. - 116 c.

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

Humepnem-pecypcwt:
1 http://window.edu.ru/ — eawmHOE OKHO JAOCTYIa K 00pa30BaTEIIBLHBIM pecypcam
2 http://biblioclub.ru/ — 3bC «YHuBepcuTeTcKkass OM0IMOTEeKa OHIIAWH.

3 http://catalog.ncstu.ru/ — 37MEKTPOHHBIN KaTaIOT aCCOLMUAIUH IEKTPOHHBIX OMOIMOTEK
y4eOHBIX 3aBesieHni u opranuzamnuii CKOO

4 http://www.iprbookshop.ru — 3BC.
5 https://openedu.ru — OTKpbITOE 0Opa3oBaHUE
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	Введение
	Тема 1. Глобализация ресурсоэнергосбережения и ресурсные альтернативы.
	Практическое занятие 1. Сущность и значение ресурсосбережения в современных условиях Основные понятия.
	Тема 1. Глобализация ресурсоэнергосбережения и ресурсные альтернативы.
	Практическое занятие 2. Теоретические основы ресурсосбережения Основные понятия

	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 3. Экономические нормативы и методы ресурсосбережения
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 4. Экономические нормативы и методы ресурсосбережения (продолжение)
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 5. Нормирование расхода и пути экономии металлов и сплавов в промышленном производстве
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 6. Нормирование расхода и пути экономии металлов и сплавов в промышленном производстве (продолжение)
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 8. Нормирование расхода металла при штамповке
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 9. Нормирование расхода топливно-энергетических ресурсов и пути ИХ экономии
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 10. Нормирование расхода топливно-энергетических ресурсов и пути ИХ экономии (Продолжение)
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 11. Нормирование расхода топливно-энергетических ресурсов и пути ИХ экономии (Продолжение)
	3) расход электроэнергии на один холостой ход – 20 кВт·ч;
	4) мощность при холостом ходе – 10 кВт·ч; время на вспомога­тельные операции – 0,5 ч.
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 12. Нормирование расхода сырья и продукции химической промышленности и пути их экономии
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 13. Нормирование расхода сырья и продукции химической промышленности и пути их экономии (продолжение)
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 14. Нормирование расхода сырья и продукции химической промышленности и пути их экономии (продолжение)
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 15. Технологический процесс на предприятии
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 16. Работа со справочниками наилучших доступных технологий.
	Тема 2. Технико-технологические способы и средства ресурсоэнергосбережения.
	Практическое занятие 17. Составление энергетического паспорта и разработка элементов программы энергосбережения предприятия.
	Тема 3. Менеджмент ресурсоэнергосбережения.
	Практическое занятие 18. Менеджмент ресурсов и энергоменеджмент
	Введение
	Тема 1. Глобализация ресурсоэнергосбережения и ресурсные альтернативы
	Лабораторная работа 1. Исследование физических показателей качества воды
	Тема 3. Основы экологического нормирования
	Лабораторная работа 2. Приготовление и экспресс-анализ модельной смеси сточных вод
	Лабораторная работа 3. Обесцвечивание сточных вод коагуляцией
	Лабораторная работа 4. Очистка воздуха от диоксида углерода абсорбцией
	Лабораторная работа 5. Очистка воздуха от диоксида углерода адсорбцией

