NMPUNOXEHUE A
®OH/, OLEHOYHbIX MATEPUANIOB A1 NPOMEXYTOYHOM ATTECTALUMU
No AUCUUNJTUHE «MeToAbl CHUXKEHUA TOKCMYHOCTU OTpaboTaBimx rasos BC»

1. lMepeyeHb oyeHOYHbIX cpedcme 049 KomnemeHyuli, popmupyemoix 8 pe3ysbmame 0ceoeHus
oucyunnuH.!

. Cnoco0
Koa koHTpoIMpyemMoii KoMIeTeHUNU OueHo4HOe CpeICTBO
OLICHUBAHUSA
Komrmiekt
[TK-2: CriocobeH npoBouTh aHaIu3 00BEKTOB 3auer KOHTPOJIUPYIOLIUX
po(heCCUOHATTLHOM e TeIIEHOCTH MaTepHuasioB s
3ayeTa

2. OnucaHue nokazamesneili U Kpumepuee OUEHUBAHUA KomnemeHyuli, onucadue wkKan
oyeHusaHus

OueHMBaemble KOMMETEHUMW nNpeacTaBneHbl B pasgene «llepedyeHb NAaHUPYEMbIX
pe3ynbTaToB 06yYeHUs MO ANCUUMNINHE, COOTHECEHHbBIX C MHAMKATOPAMM AOCTUNKEHMUA KOMMNETEHLUIA
» pabouel NporpaMmbl ANCUNNANHBI « MeToAbl CHUMKEHUA TOKCUYHOCTM oTpaboTaBLumx rasos 4BC».

Mpw oueHMBaHMU CHOPMMPOBAHHOCTM KOMMNETEHUMIA MO AucumnamvHe «MeToabl CHUXKeHUA
TOKCMYHOCTM oTpaboTasLmx razos [JBC» ncnonbsyetca 100-6annbHan wkana.

Kpurepmnii Ouenka mo 100- Ouenka nmo
0aJUIBHOM IIKAaJIe | TPAAUIMOHHOM IIKaJje
CryneHT ocBOMI M3y4YaeMblii MaTepUal, 25-100 3aumeno

BBITIOJIHACT 3aJaHHUA B COOTBETCTBHUU C
HHAWKATOpaMU JOCTUKCHUA KOMHeTeHHHﬁ,
MOXKCT OOIYCKATh OTACIbHBIC OIIINOKH.

CTyaeHT He OCBOUII OCHOBHOE COZICpKaHUE 0-24 He 3aumeno
M3YYEHHOTO MaTepHalia, 3a/IaHusl B
COOTBETCTBUU C MHANKATOPAMHU
JOCTUKCHUS KOMHCTCHHI/Iﬁ HC BBIITIOJIHCHBI
WJIM BBINIOJHEHBI HEBEPHO.

3. Tunoeblie KOHMPObHbLIE 3a0aHUA UAU UHble mamepuasnsl, Heobxodumole 014 OYyeHKU YPOBHSA
docmuxceHua KomnemeHyuli 8 coomeemcmaeuu ¢ UHOUKamopamu

1.3a0aHUe Ha  B8bIMOAHEHUE MEeXHUKO-3KOHOMUYEeCKo20  aHaau3a 3Cf)d)€KmU6HOCI’nU
npumeHeHuUA U 8bl60p cpedcme CHUXEeHUA mMmOKCcuU4YHocmu epede/x 6bl6pOC06 obvekmos
3Hepeemu4eCKoeco MAWUHOCMPOEHUA.

KomneTteHuunsa UHaMKaTOop AOCTUKEHUA KOMNETEHLUN
MK-2 CnocobeH npoBoauTb aHanu3  o6beKkToB | MK-2.1 BbiNOAHAET TEXHNUKO-3KOHOMUYECKUI aHan3
npodeccMoHabHOM AeATeNbHOCTH 30EKTUBHOCTM  MPOEKTUPYEMbIX  U3AEeNUA WU
KOHCTPYKLMI ob6bekToB 3HepreTMYecKkoro
MaLIMHOCTPOEHMA




3aganue HA BBINOJTHEHHE TeXHHKO0-IKOHOMHYECKOr 0 aHaJIH3a
3(p(PeKTHBHOCTH NPHMCHCHUS M BBIOOP CPEACTB CHHKCHHMA TOKCHYHOCTH
BpeAHBIX BLIOPOCOB 00bEKTOB JHepreTudeckoro mamuxocrpoenus. (IK-2.1).

1 Onpenenuts yimepd okxpyxaromei cpeae ¥ dhGEKTHBHOCTh YCTAHOBKH
HelTpanu3aTopa OTpadOTaBIIMX Ta30B MpPH ODKCIUTyaTallid aBTOKOJOHHBI
apTomoOusiend «KamMA3» ¢ nu3enbHbIMU JIBUTaTeIIMU Ha CTPOUTENBHBIX padoTax
Kypopta benokypuxa ¢ cymmapusimM rogosbiM rpoderom 2 000 000 xm. Beibpocst:
Cco = 30 r/km; Ccu = 5 r/km, CNO = 27 r/km, Cc = 5 r/km. U3BecTHO, YTO
KaTaJIMTHYeCKUi HelTpanu3arop cHukaeT BeiOpocs: CO - Ha 90%; CH - Ha 40 %;
NOx - Ha 60 %; caxa - Ha 55 %.

JlaiiTe npeJiI0KeHHs 110 BEIOOPY HEHTpaiu3aropa (YUcIo CTYIICHEH U THII).

2.3a0aHuUe Ha  BbIMOAHEHUE  MEXHUKO-3KOHOMUYECKO20  aHaAu3d 3d)Cf7€KmU6HOch
rnpumeHeHuA Heﬁmpanu3amopa ompa6omaewux 2a3sos obvekmos 3Hepeemu4yecKoeo
MAWUHOCMPOEHUA.

KomneTteHumnsa UHpMKaTOp AOCTUKEHUA KOMNETEHLUN
MK-2 CnocobeH npoBoauTb aHanu3  o6beKkToB | MK-2.1 BbiNOAHAET TEXHUKO-3KOHOMUYECKUI aHan3
npodeccMoHabHOM AeATeNbHOCTH 30PEKTUBHOCTU  MPOEKTUPYEMbIX  U3AeNUh  #”
KOHCTPYKLMI ob6bekToB SHepreTMYecKkoro
MaLIMHOCTPOEHMA
3aganue Ha BBIINIOJIHEHHE TeXHUKO-Y)KOHOMHYECKOIo aHaiu3a

3(pPeKTHBHOCTH TNPHMEHEHHUs] HelTpaau3zaTopa oTpPaGoOTABIIMX Ta30B
00bEeKTOB HepreTuyeckoro Mmamunocrpoenus. (I1K-2.1).

1  OmnpenenuTh  COLMAIBHO-3KOJIOIMYECKYI0  3(()EKTUBHOCTh  YCTAHOBKH
HENTpanu3aTopa  OTpadOTaBIIMX  ra3o0B NPU  SKCINIyaTallud  JAU3EJIbHOMN
3JIEKTPOCTAHILIMU HA TeppUTOpuM TypOas3sl B [ opHOM AnTae B TedeHUe roja, eciiu
m3BecTHO: Ne=100 kBt; Trog=4500 u; rpadux 3arpysxu: Ne=100 % - t=20%;
Ne=70 % - t=40%; Ne=25 % - t=25%; Ne=5 % - t=15%. BeiOpocs: C_CO=5
r/(kBr*4); C NOx=15 r/(xBr*4); C CH=3 r/(xBt*u); C C=1,5 r/(xBr*u);
C BAII=0,15*E-05 r/(xBt*4); C SO2=0,95 r/(xBt*u4). MW3BecTtHO, uTO
KaTaJIMTHYECKUI HeuTpanu3zaTop cHuxkaer BelOpockl: CO - Ha 80%; CH - Ha 40 %;
NOx - na 60 %; caxa - na 40 %. BAII congep>xxutcs B caxe.

3.3a0aHuUe Ha 8blMoAHEHUe QaHAAU3A (HUIUKO-XUMUYECKO20 MexaHu3ma obpa3osaHus
mepMuYecKux OKUC08 a3oma u memoodos so30elicmseus Ha paboyulli npouyecc osueamens 0n14
CHUMceHuUA e8blbpoca okucnoe azoma ¢ O npu co30aHUU MPOOYKUUU IHEP2OMAWUHOCMPOEHUA C
yuyemom 3Kos102udeckux mpebosaHuli K yposHIo Kayecmea u bezonacHocmu.

KomneteHuusa UHauKaTop AOCTUKEHNA KOMNETEeHLUH

MK-2 CnocobeH NpoBoANTb aHaIN3 06BHEKTOB MK-2.2 AHannsupyeT Ccyw,ecTByolme peLleHmna npm




npodeccMoHanbHoO AeATENbHOCTM CO34aHUM NPOAYKLUMM 3SHEProMalllMHOCTPOEHUA C
ydyeTom TpeboBaHWUIA K YPOBHIO KayectBa W
6e3onacHocTn

3aganue Ha BBINOJHEHHE AHAJIN3Aa (U3NMKO-XMMHYECKOr0 MeXaHH3Ma
o0pazoBaHMsi TEPMHYECKHX OKHCJOB a30Ta M MeETOJA0B BO3JAeHCTBHS Ha
padoumnii mpouecc ABUraTesis JJisl CHH:KEeHUsl BbIOpoca okucJoB azora ¢ O
NMPH CO3AHMH NMPOAYKIHHA IHEPTOMANIMHOCTPOECHHSA ¢ Y4€TOM IKOJOrHYECKHX
TpeboBaHUIl K yPOBHIO KauecTBa H Oe3onacHoctu. (ITK-2.2).

1 TlpuBecTH OCHOBHBIE YCJIOBHsI O0Opa3oBaHWsA OKHCIOB a30Ta 110
«TEPMUYECKOMY»  (U3UMKO-XUMHUYECKOMY MEXaHU3My U MPOAHAIM3UPOBATH
METOJIbl CHMJKECHHS BBIXOJa OKHCIIOB a3oTa ¢ oTpadoTaBIIMMK ra3amu,
BO3JCHCTBHEM Ha paboumMil mpoliecc (CHIKEHUS BEPOSTHOCTH CYIIECTBOBAHHS B
KaMepe CropaHusi JIOKaJIbHBIX BBICOKOTEMIIEPATYPHBIX 30H € HM30bITOYHbLIM
OKHCJIUTEIEM) C YYETOM OJKOJOTHYECKHX TPEeOOBaHMM K YpPOBHIO KadecTBa H
0e3011aCHOCTH 110 COZEepPKaHUI0 OKCH 0B a3ota B O

2 IlpuBenuTe nMpuMepsl TEXHUYECKUX PEIICHUH 110 CHIKEHHIO BEPOSITHOCTH
CYIIECTBOBAHUA B KaMepe CropaHus JIOKaJIbHBIX BBICOKOTEMIIEPATYPHBIX 30H C
M30BITOYHBIM OKHUCIUTENIEM C Y4YETOM OJKOJIOTMYECKHX TPEOOBaHUN K YPOBHIO
KauyecTBa U 0E30MaCHOCTH 110 COJIEPKaHuI0 OKcuaoB azota B OI'.

4.3a0aHuUe Ha BbIMOMAHEeHUEe QaHAAU3A (UIUKO-XUMUYECKO20 MexaHu3ma o06pa308aHus
caxcucmelx yacmuy u memoodos so3delicmeus Ha pabouyull npouecc 0sueamesns 0418 CHUMCEHUS
sblbpoca caxcucmoix Yyacmuy, ¢ OF npu co30aHuUU NPOOYKYUU 3HEP2OMAWUHOCMPOEHUS C y4emom
3Kono2u4ecKux mpebosaHuli K yposHo Kayecmea u beszonacHocmu

KomneTteHuua UHAMKaTOp AOCTUXKEHUA KOMNETEeHLUN
MK-2 CnocobeH npoBoauWTb aHanuM3  ob6bekToB | MK-2.2 AHanusMpyeT CcyllecTByOWME pewweHnsa npu
npodeccMoHanbHON AeATENbHOCTH CO34aHUN MPOAYKLUMU IHEPromallMHOCTPOEHUA C
yyeTom TpeboBaHUI K YPOBHIO KayecTsa MU
6e3onacHocTH




3ajanne Ha BBINOJHEHHE AHAJIM3A (PU3HKO-XHMHYECKOI0 MeXaHH3Ma
00pa3oBaHUsl CAKUCTBIX YACTHI] M METOAO0B BO3JeHCTBUA Ha padovMid
NMpouece ABUraTe/ifl /il CHHKeHUs BbIOpoca caxkucTbIX Yactui ¢ OI' npu
CO3JaHMH TPOAYKUHH IHEProMANIMHOCTPOEHHSI C YYeTOM 3KOJOTHYeCcKUX
TpeOoBaHMIi K YPOBHIO KauecTBa u 6e3onmacHocTH. (ITK-2.2).

1 TIpuBecT OCHOBHbIE YCJIOBHUA OOpa3zoBaHMsl CXMCTBIX YACTHLl [0
«alETUICHOBOMY» (DU3MKO-XUMHUECKOMY MEXaHU3MY M IPOAHATM3HPOBAThH
METO/IbI CHWDKCHHS BBIXO/Ia Ca)kH, BO3ACHCTBHEM Ha pabouuii mporecc (CHIKEHUs
BEPOSITHOCTH CYIICCTBOBAHMSI B KaMepe CrOpPaHUs JIOKATbHBIX MepeoOOTaleHHBIX
BBICOKOTEMIICPATYPHBIX ~ 30H C  HEJAOCTAaTKOM  OKHUCIHTENs) C  y4eTOM
OKOJIOTMYECKMX TPEOOBaHMHI K YPOBHIO Ka4eCTBa M OE30MaCHOCTH.

[IpuBeauTe nMpUMEphl TEXHUYECKUX PEIICHUN 110 CHIKEHUIO BEPOATHOCTU
CYLIECTBOBAHMS B  KaMepe  CrOpaHusl  JIOKAJbHBIX  IepeoOOrameHHbIX
BBICOKOTEMIIEPATYPHBIX 30H C HEAOCTATKOM OKHCIIUTENS IS CHHMKCHUS BBIXOJA
cakuCThIX yacTull ¢ OI" ¢ yueToM 3KOJOrMYecKuX TpeboBaHWH K YPOBHIO KayecTBa
1 6e3011acHOCTH.

5.3a0aHue Ha evbinosnHeHue 060CHOBAHUA 8bl60Pa Memodo8 KOHMPOAA ObiMHOCMU U
co0epuaHua meepobix 4Yacmuy 8 ompabomaswux 2a3ax 0711 06beKmos 3Hep2emu4YecKo2o
MAWUHOCMPOEHUS.

KomneTteHuua MHAUKaTOp AOCTUXKEHUA KOMNETEHLUU

MK-2 CnocobeH npoBoauTb aHanu3 obbektoB | MK-2.3  CnocobeH  060CHOBbLIBaTb  NPUHATbIE
npodeccMoHaNbHOM AeATENBHOCTH NPOEKTHblE U TEXHUYECKUE pelleHuA Oaa 06beKToB
9HepreTM4YeCcKoro MalMHOCTPOEHMUA

3ajanue Ha BbINOJHEHHE 000CHOBAHHHA BbIOOPA METO0B KOHTPOJIS
ABIMHOCTH H COJAEPKAHMS TBEPAbIX YaCTHI B 0TPAdOTABIIMX ra3ax /s
00bEeKTOB dHepreTuueckoro mammnHocrpoenus. (IK-2.3).

1 TlpuBectn kinaccuuKalUoO METOIOB KOHTPOJIS JbIMHOCTH U COJCPIKAHUSA
TBEPAbIX YacTHLl B OTPa0dOTABIIMX Ia3aX /ABUIATE]ICH BHYTPEHHEIO CrOpaHMsl.
OTBeT CONMPOBOAUTH CXEMAMHM, PACKPBIBAIOIIUMU MPUHIMIIEI pa00THI MPHOOPOB.

2 TlpoaHanu3upoBaTh MNPEUMYIIECTBA M HEAOCTATKH, TOTPEIIHOCTD,
OBICTPOICHTBHE.

3 BbINOJHUTE 00OCHOBaHME BBIOOpAa METOAOB KOHTPOJS [BIMHOCTH H
COolepKaHWs TBEPABIX YacTUIl B OTpabOTaBIIMX Taszax s OOBEKTOB
YHEPreTUYECKOro MAIIMHOCTPOCHUS B 3aBUCUMOCTH OT:

- BU/Ia UCTIBITAHUS SKCIUTyaTallMOHHBIE, CTEHIOBBIE;
- TpeOyeMOoro ObICTPOICHCTBUS:
- TpeOyeMoif TOYHOCTH.



6.3a0aHue Ha ebinonHeHue obocHosaHUs 8blbopa suda anbMEPHAMUBHO20 MoOriauea 0
06beKmos aHep2emMu4ecKo20 MawUuHOCMpPOEHUS.

KomneTteHuus NHAMKaTOP AOCTUXKEHUA KOMMETEHLUU

MK-2 CnocobeH npoBoauTb aHanu3 obbektoB | MK-2.3  CnocobeH  060CHOBbIBaTb  NPUHATbIE
npodpeccMoHanbHOM AeATENbHOCTH NPOEKTHbIE U TEXHUYECKUE pelleHusA gaa 06beKToB
SHepreTM4YecKoro MalMHOCTPOEHMUA

3ajanue Ha BbINOJIHEHHE 000CHOBAHHKSA BbIOOpa BHAA AJIbTEPHATHBHOIO
TOIUIMBA VI 00bEKTOB JHEepreTuyeckoro Mmamuuocrpoenns. (IK-2.3).

| BemonaHuTh 000CHOBaHHUSA BBIOOpA Ta30BOTO aIbTEPHATHBHOTO TOIUIHBA
JUIE OOBEKTOB SHEPreTHYECKOr0 MAIIMHOCTPOCHHUS C IICNbIO0 IOBBIMICHHS WX
IKOJIOTHYECKHUX XapaKTEPUCTHK.

[TpuBectn

- KIaccH(MKAIUI0 Ta30BBIX aJIbTEPHATHBHBIX TOIUIUB (IO COCTOSHHIO, IO
TCIUIOTBOPHOM CIMOCOOHOCTH, MO CMOCo0y MOMYYCHHs) C YKa3aHHCM HX (DU3HKO-
TEXHUYECKHX U MOTOPHBIX XapaKTEPHUCTHK,

- oDocHOBaHHE CNOCO0Aa KOHBEPTHPOBAHHUS OCH3MHOBBIX M IU3CIbHBIX
JIBUraTenei (Ha nmpumepax),

- OKHMJIaCMBbIC HKOJIOTMYCCKHUE MOKa3aTenu (BPCAHBIC BBIOPOCHI OKCHIOB
a30Ta U IPOJYKTOB HEIOJIHOTO CrOPAHHUSA).

7.3a0aHue Ha 8binosHeHue 060CHOBAHUSA 8bI60PA Memod08 KOHMPOSA COOEePHAHUSA OKCUO08
aszoma yacmuy, 8 ompabomasuwiux 2a3ax 015 06bEKMOB IHEep2eMu4ecKo20 MaWUHOCMPOEHUS.

KomneteHuusa UHAMKaTop AOCTUKEHNA KOMNETEeHLUH

MK-2 CnocobeH npoBoanTb aHanu3  obbektoB | MK-2.3  CnocobeH  060OCHOBbLIBaTb  NPUHATbIE
npodeccMoHanbHOM AeATENbHOCTH NPOEKTHblE N TEXHUYECKME peLueHUA anA 0O6beKTOB
SHEepreTU4eCcKoro MalMHOCTPOEHUSA




3ajande Ha BbINOJHEHHE 00OCHOBAHHS BbHIOOPA METOIOB KOHTPOJIS
CO/IePKaHNsI OKCHIOB a30Ta YacTHI] B O0TPaGOTaBIIMX ra3ax JUisi 00bEKTOB
IHepreTruueckoro MmamuHocrpoenns. (IMK-2.3).

1 IlpuBectu kiaccuduKauuio METOIOB KOHTPOJIS COACPIKAHHUA OKCH/IOB
azoTa B OTpaOOTaBIIMX Tra3ax JBUrarejel BHyTpeHHero cropanus. OTBeT
COIMPOBOJIUTH CXEMaMH, PACKPBIBAIOIIIMMH IIPUHIUIIBI PA0OTHI MPUOOPOB.

2 Tlpoanamu3upoBaTh TNPEHMYINECTBA W HEJOCTATKH, IOTPEIIHOCTb,
ObICTpOJEHTBHE, 1aTh 0OOCHOBAHUE.

3 BbimonHuTh 00OCHOBaHHME BBIOOpPAa METOAOB KOHTPOJIS COJACPIKaHUS
OKCH/IOB a30Ta B OTpadoTaBIIMX Ta3ax g OOBEKTOB DHEPIETHYCCKOTO
MalMHOCTPOCHUS (JIBUTaTesICi BHYTPEHHETO CrOPaHUsi) B 3aBUCUMOCTH OT:

- BH/1a UCTIBITAHUS YKCILTyaTallHOHHBIC, CTCHIOBBIC;
- TpeOyeMoro ObICTPOACHCTBHS:
- TpeOyeMOit TOYHOCTH.

8.3a0aHue Ha BbIMOAHEHUEe MEexXHUKO-9KOHOMUYECKO20 QaHaau3a  agpgekmusHocmu
npumeHeHuss U  8blbopa  MHO20CMYyrneHYamMo20  Kamasaumuyeckozo  Helimpasnuzamopa
ompabomaswux 2a308 06beKMo8 3Hep2eMu4ecKo20 MawuUuHOCMpPOEHUS.

KomneteHuusa UHaMKaTop AOCTUKEHNA KOMNETEeHLUH
MK-2 CnocobeH npoBoanTb aHanM3  o6beKkToB | MK-2.1 BbiNOAHAET TEXHUKO-3KOHOMWYECKUI aHan3
npodeccMoHanbHON AeATENbHOCTH 3GObEKTUBHOCTM  MPOEKTUPYEMbIX  U3Zenun U
KOHCTPYKLMI ob6bekToB SHepreTMYecKoro
MaLIMHOCTPOEHMA




3aganue Ha BbIINIOJIHEHHE TeXHUKO-IKOHOMHUYECKOI0 aHa/u3a
3PPeKTUBHOCTH NpUMeHEeHUus! " BbIOOpA MHOIOCTYNIeHYATOI0
KATAJIUTHYECKOT0  HeliTpajau3zaropa oTpadoTaBHIMX Tra30oB 00bEKTOB
JHepreTuyeckoro Mmamunocrpoenus. (IK-2.1).

1 Omnpenenutb ywepO OKpykarwlled cpeje OoT 3KCIUIyaTallid aBTOKOJOHHbI
asromobOuneit «KamA3» na cene ¢ cymmapubiM rogoBbiM ipoderom 5 000 000 km.
Boi0pocsi: Cco = 30 r/km; CcH = 5 1/kM, Cno = 27 1/km, Cc = 5 1/km.

2 Onpenenutb YPPEeKTUBHOCTh YCTAHOBKH MHOTOCTYIIEHYATOTO KaTATUTUUYECKOIO
HelTpaim3aropa oTpaboTaBIIMX Ta30B, €CJIM HM3BECTHO, YTO KaTaJUTHYECKHUN
HeuTpanusatop cHukaet BeioOpockl: CO - Ha 90%; CH - na 40 %; NOx - na 60 %;
caka - Ha 55 %.

3 Jlaiite npeayioKeHus o BEIOOPY HEMTpaau3aropa (YMCIO CTYIIEHEN U TUII).

Jlns cripaBku:
Br1Opoc kommonenTa i B roj, T/T:
m=10%°.S~Cs;-Mj;, T/TOR;

Sr -npo0er 3a rof, KM;

Cs5i - BBIOPOCHI BpEHOIO BEIIECTBA i, I/KM/T (Tabsumnua 3);

M7 - monnag macca, T.

A; - r1nokaszaTeilb OTHOCHUTEIIBHOU arpecCUBHOCTU i-r0  KOMIIOHEHTA

(mpusogutcs k CO ), y. T./T. (Tabnuma).

Tabmuia
BemectBo A
CcO 1
NOx 24
CH 2,5
C 36
BATI 5-10°
CoenuueHus: CBUHIIA 3-10°
SO, 22

4. ®aiin u/unu BT3 ¢ NOAHLIM KOMIMAEKMOM OUEeHOYHbIX Mamepuanos npuaazaemcs.



