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YHUBEPCAJIBHBIE KOMIIETEHIIUN

YK-1- CnocodeH ocymecTBITh KPUTHYECKU aHAIN3 NPOOJIeMHBIX CUTYalMii HA OCHOBE CHCTEMHOIO MOAX0/1a, BLIPA0ATHIBATH CTPATETHIO AeiiCTBUIA

MeTOI[OJ'lOFI/IH U ME€TOAbI HAYYHOI'0 HCCJICIOBAHUSA

YK-1.1 Ilpumepnolii nepeuens 60nPocos K 3auemy no ecemy Kypey:
1. ITonsiTve HaAy4YHOTO UCCIIE0BAHMSL, €r0 OTIUYUTENIbHBIEC TPU3HAKH.
2. Bunel ucciieqosauuii.
AHanuzupyer =
3. Meroandeckuii 3aMbIcell UCCIEI0BaHMS, €r0 OCHOBHBIE JTAIlbI.
POOJIEMHYIO CUTYalLUIO
4. OcoOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS
KaK CHCTEMY, BBISBIISSA
5.IIporpaMmMa Hay4yHOrO HCCIIEIOBAHUS.
€e  COCTaBJSIoIIME U -
6. HayuHslii anmapat uccieJoBaHUs.
CBSI3M MEXIY HUMHU
7. BeiOopka.
8. MHTepniperamnus pe3yabTaToOB UCCISTIOBAHUSL.
9. IloaBeneHue UTOrOB, arpodalys, SKCIepPTU3a U BHEAPEHHUE PE3YJIbTaTOB UCCIIE0OBAHMS.
YK-1.2 Kputnuecku ouenusaer | Ilpumep Ilpakmuueckozo 3a0anusn:

HaJIEKHOCTb
HCTOYHHUKOB
nHpopmanuu, pabortaer
c IIPOTUBOPEYUBOI
uHpopMarmei u3
pa3sHbIX  MCTOYHHUKOB,
ompeesieT mpooebl B
uHbopMaIuH,
HEOOXOUMON BInIE:
pemieHust  POOIEeMHOM
CUTYalUH, u
MIPOEKTUPYET IMPOLECCH

Haiitu HUHTCPHET-UCTOYHUKH, COACPIKAINNUEC aHATITUTUYCCKYIO I/IH(I)OpMaI_II/IIO 10 3aJaHHON TeMe. HBy‘H/ITB ccC,
O606H_[I/ITB, npoaHaJIn3nupoBaThb, COCTABUTH OTUCT.
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10 UX YCTPAHEHHUIO
VK-1.3 Pa3pabatbiBaer u| Ipumep Ilpaxmuueckozo 3a0anus:
COZIEPKATENBHO KaxnoMmy cryneHTy BbIOpaTh TeMy UCcleqoBaHUs. BpIIBUTH mpoOieMy, ONUCATh — aKTyalbHOCTb,
apryMeHTHpYeT cOpPMYIIHPOBATh THIIOTE3Y, ONPEIEIUTh METOJ| UCCICIOBAHUS, HEOOXOAUMOCTh MPOBEACHUS IKCIICPUMEHTOB,
CTpaTerulo  peuieHus | BHUA SKCICPUMCHTA.
POOJIEMHOM CHUTYyaIH
Ha OCHOBE CHCTEMHOTO
u
MEKIUCIUILTHHAPHOTO
MIOJIXOJIOB; CTPOUT
CIICHApUH peaTu3aluu
CTpaTeruu, OIpPEACIss
BO3MOXHBIE PHUCKH U
npeuiaras  MyTd  HX
yCTpaHEeHHUs
Ddunocopus
VK-1.1 Ilpumepnvie npakmuueckue 3a0anus 01 3auema:
1. TlpencraBbTe 0OMIMII MJ1aH (COEPKAHUE) UCCIEIOBATENILCKON PaOOTHI.
Ananusupyer 2. Tlomgymaiite, mouemy GUIOCOMCKUNH YpOBEHb SBISETCS COACPIKATENbHBIM  OCHOBAaHHEM  BCSIKOTO
IPOBIIEMHYIO CHTYALIIO MCTOJIOJ'IOI;I/I‘-IeCKOFO 3HaHug? §
K8K CHCTEMy, BRIABIAA 3. Kakoii nomkHa ObITh KyIbTypa, YTOOBI B HEMl MOTJIa BOSHUKHYTH HayKa?
4. [Touemy HayyHOE 3HAHHE HYX/1aeTCcsi B 000CHOBaHUM?
ce  COCTABIIOMHUE M| 5 TJoyemy HaydHOe MO3HAHKE TPEOYET 0GI3ATENEHOTO yKA3AHNS Ha METO/ (PHKCAIIHH, OTIHCAHHS i OOBICHEHNS
CBSI3M MEXITY HUMU 06BeKTa?
6. [Touemy ass uccieqoBaTens BaKHO COMHEBATHCS B UCTUHHOCTH MOJTYYSHHBIX UM PE3YJIbTaTOB?
7. Kakyto poib MOTYT BBIIONHSTH (hpunocodckue uaeu B GoOpMUPOBAHUN HAYIHOU THIIOTE3bI?
VK-1.2 Kputnuecku onieHnBaer

HAAEKHOCTD

Hepeuenb meopemudecKux 6onpocoe ons 3auema:

1. Hayka u ¢unocodus B COHMOKYIBTYPHOM IPOCTPAHCTBE.
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HCTOYHUKOB 2. Tunsl TBOpYECTBA U UX XapaKTEPUCTHKA, 3HAUYECHUE KAXKJIOTO THUIIA JJIsl MO3HAHUSA MPHUPOJBI, oOlIecTBa U
nHpopManuu, paboTaeT |[MBIITUICHHUS.
C IPOTUBOPEYUBOM 3. IloHsiTHE HAYKU M 3aKOHOMEPHOCTHU €€ BO3HUKHOBEHUS, (DYHKIIMM HAYKH U €€ TJIaBHasi OTINYUTENIbHAS YepTa.
uHpopmanuen u3 4. IlonsiTue ucciae10BaHus, €r0 YPOBHU U UX XapaKTEPUCTUKU.
Pa3HbIX UCTOYHUKOB, 5. XapaKkTepucTuka GyHIaMEHTAIbHBIX U IPUKJIAJHBIX HAYYHbBIX UCCIIEAOBAaHUI.
orpezensieT nNpoodesl B 6. OCHOBHBIE KOMIIOHEHTHI HAYYHOT'O HCCIIEOBAHMS.
uHpOpMAIHH, 7. KimtoueBble OHATHS METOIOJIOTUU MCCIEA0BAHNUS, POJIb KAXKIOTO B IPOBEICHUH UCCIICAOBAHUI.
HEO0OXOTUMOM IS 8. O0BsicHeHHE, TOHUMAaHKE, TIPEICKa3aHue B HAYKE.
pereHust mpooIeMHOI 9. HayuHnas uctuHa u ciocoObl €e IPOBEPKH.
CUTYalUH, U 10. CoBpemeHHas Hay4HasE KapTHHA MUPA.
npoektupyer npoueccel | 11. dunocodckue acneKkTbl Hay4HO-TEXHUYECKOT0 TBOPUECTBA.
10 UX YCTPaHEHUIO
VK-1.3 PazpabatbiBaeT u Ilpumepnvie unoueudyanvHnovle 3a0aHUA:

COZIepIKaTeIbHO
apryMeHTHUPYET
CTpaTErHio peIeHus
MpOOJIEMHOM CUTYalluu
Ha OCHOBE CHCTEMHOI'0
n
MEXAUCLIUIITMHAPHOTO
MOJTXO/I0B; CTPOUT
CIIEHApUHU peannu3aluu
CTpaTeruu, OMpECaAcisisd
BO3MOYKHBIE PUCKH U
npeajaarasda nmyTu ux
yCTpaHEeHHUs

1. «Ponp uHXeHEpa B COBPEMEHHOM TOCYIapcTBE OBICTPO U HEYAECPKHUMO PACHIUPSETCS U BO3BBIIIACTCS)
[Ipomio To Bpemsi, KOr/aa AesATeIbHOCTh MHKEHEPA MPpOTeKaga BHYTPU MAaCTEPCKUX W TpeOoBaja OT HETro OJHUX
TOJIBKO YUCTO TEXHUYECKHMX MMO3HAHMIL...IOCTENEHHO BO3BBIIASICh, COCIIOBHE MHKEHEPOB B CHUIIYy HCTOPUYECKUX|
YCJIOBHM AONUIO 10 HEOOXOAMMOCTH JyMaTh HE TOJBKO TaK, KaK JyMmMaeT TEXHHK, HO U Tak, kak 30 mgymaroT
HKOHOMHCT, FOPUCT, COLMOJOT U Jaxe... ¢pumocod. BOoT B kKakoM CMBICIE U Ha KAaKOM OCHOBAaHHMU BCE 4Hallle U
yamie pasalTcs ToJIoca, JIOKa3bIBAIOIMEe HEOOXOJAMMOCTh COOOIaTh HHXXEHEPY YXKE B IIKOJE HE OIHH|
TEXHUUYECKHUE TIO3HAHUSA, HO U TIYyOOKYI YMCTBeHHYIO KynbTypy» (Durempmeiiep I1.K.). B uem cocrour
TyMaHU3alMs ¥ TYMaHUTapHU3alns WHKEHEPHOTO 00pa30BaHwMsI?

2. «...K@KI0€ TEXHUYECKOE JOCTI)KEHHE ObUIO MPOYHO CIEIJIEHO C HEOOXOJUMBIMU TICHXO-COLUATbHBIMU
TpanchopMaIusIMi, TPEINIECTBOBABIIUMH TEXHOJOTHUYECKOMY TPOPBIBY U CIEIOBAaBIIMMH 32 HUM, (
SMOIIMOHAIBHBIM €UHEHUEM U HEYKOCHUTEIBHBIM CIIEJOBAHUEM PUTYyally, C HayaJlOM KOMMYHHUKAllUU UJIEH B
SI3BIKE, C MOPAIU3YIOIINM YITOPSIIOYEHUEM BCEX BUIOB JIEATEILHOCTH O]l KOHTPOJEM Ta0y U CTPOTUX OOBIYAeB,
obOecreunBarOIIUX TPYMIoBoe coTpyaHudectBo» (Mbomdbopna JI.) KakoBa ponb MONMUTHYECKOW CHUCTEMBI B
BO3HMKHOBEHHHM HOBOW TEXHOJOTUU M SKOHOMUKH u300mnmms? Kakue dakTopsl BIUsAOT Ha (PYHKIIMOHHPOBAHUE
MeTaMaIluHb?

3. «Pa3BuTHe, mpuUBeAIIee K COBPEMEHHOM TEXHUKE, U €€ KOHKPETHBIC (POPMBI CYTh CIIy9aitHbIC HUCTOPUUECKHIE
¢dbenomeHbl. TOUHO TaKKe KaK M BCSIKAs BBIXOMASAIIAS 32 PAMKH OJHHX JIUIIE CIIEKYISIUN GUIocO(usi HCTOpUU
JIOJI’KHA CCHUIATHCS. HA HCTOPUOTPAPUIECKYIO PEKOHCTPYKITUIO TIPOIIIOTO, U TOYHO TaKKe Kak HaTyphumocopus
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HE MOXXET IIPOCTO UTHOPUPOBATH €CTECTBCHHOHAYYHBIC TIO3HAHUS, PHIOCO(US TEXHUKH 32 TOXKE J0JDKHA
OMHpPaThCS Ha SMIprdeckue qanabie» (Panm @.). B ueM coctout uctnHHOE MpU3BaHue GUIOCOPUN TEXHUKU?
Kakyto qunemMmy oOHapyKUBaeT AeMapKalys Mex 1y KOHKPETHO-Hay4YHbIM M03HaHUueM u puiiocodekum? K yemy
BEJIET Cy)XeHue npeamera puinocodun?

I/IH)KeHepHI)Ie HCCJICA0OBAHUA U IPOCKTHU

POBaHHE B METAJLIYPIrUuu

YK-1.1

Ananmsupyer
IPOOJIEMHYIO CUTYAIUIO
KAaK CHUCTEMY, BBISABIIAA
€€  COCTaBJSIOIINE U
CBSI3M MEXAY HUMHU

Teopernueckue BONpOCHI:

1. Kak ompenenutb HOpUOPUTETHBIE 33Jaud B paMKaX KOMIUIEKCHOTO HCCJEI0BATENIbCKOIO IPOEKTa B
METaJLTypruu?

2. Kakume KpuTepuu OICHKH YCIICUIHOCTHM TPOEKTHBIX PpEIICHWH HCIONB3YIOTCS B  HHKCHEPHBIX
VCCIIeJOBAHUSIX ?

3. OnwummuTe mporecc MOCTAHOBKU eI M 3a/la4 B METALTYprU4ecKux npoekrax. Kakue (akropbl HYXKHO
YUUTHIBATH?

4. llpennoxxute METOOUKY ONpeIeNeHus Kpyra 3aJad B paMKax KOHKPETHOIO METaJIypru4ecKoro
VICCIICIOBAHMSL.

5. Kakue cymiecTByIoT METO/IbI OLIEHKH Pe3yJIbTaTOB MHKEHEPHBIX nccienoBanuii? [Ipuseanre npumMepsl.

6. Kakosa poias SWOT-ananu3a B OlIeHKE NpeAaraeMbIX pellieHUi B METAIITyprU4eCKUX MPOeKTax?

7. OnuuuTe 3Tanbl pa3padOTKH MPOEKTHBIX MPEI0KEHUN B METAIITYPIUH U KPUTEPUU UX 0TOODA.

8. Kakue HMHCTPYMEHTBl M METOAMKH HIPUMEHSIOTCA JUIsl ONTUMH3AIMM PEHIEHUH B METalIypru4ecKux
HCCIIeIOBaHUSX ?

9. Hasosure KkitoueBble MokazaTesn 3QPEeKTUBHOCTH METATTYPTUYECKUX MPOEKTOB U CIIOCOOBI UX U3MEPEHHSL.

10. OOBsicHATE B3aMMOCBSI3b MEXAY MENbI0 TPOEKTa M TpeslaraéMbIMH CITOCOO0aMU €€ TOCTH)KCHHUS B
METaJTypriH.

11. Kakue nmoaxo/sl K yIpaBiI€HUIO PUCKAMU UCIIONB3YIOTCSA B METAIITYPTUYECKUX MCCIIETIOBAHUAX ?

12. Onuimmre nporecc OLeHKH COOTBETCTBUS MPEIOKEHHBIX PEIIEHUH [ENIsIM MPOEKTa.

13. Kakum 00pa3oM MPOHUCXOIWT BBHIOOP ONTUMAIBLHOTO METONA PEIICHHS 334adll B METATyPTHYeCKOM
[IPOEKTE?

14. Kakue Mepbl NpUHUMAIOTCA A7 MHUHUMH3AlUU OTKJIOHEHMH OT 3alUIaHUPOBAHHBIX pE3YJIbTaTOB B
WH)XEHEPHBIX HCCIIeIOBAHUAX?

15. KakoBbl OCHOBHBIE TPeOOBaHUS K MPOEKTHON JOKYMEHTAIIMH B METAJLTYPTUHU?

16. Kakue MeTpUKH HCTIONB3YIOTCS AJISl OLICHKH SKOHOMHUYECKOH 3 (EKTUBHOCTH MPEJIaraeMbIX peLIeHUI?

17. Onummure nmponccCc MOHUTOPUHTA BBITIOJIHCHUSA ITOCTABJICHHLBIX 3a1a4 B MCTAJUTYPTUYCCKUX UCCIICAOBAHUAX.
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18. Kaxkue cTpareruu npuMeHsOTCs JUIsl yIpaBJIeHUs] U3MEHEHUSIMU B METAJLITyPTUYEeCKUX MTPOeKTax?
19. Kak ocymiecTBisiercs OLeHKa COOTBETCTBHS PECYPCOB TPEOOBAaHUAM ITPOEKTa?
20. Kakue MexaHU3Mbl OOpaTHOM CBA3M NPUMEHSIOTCS ISl KOPPEKTUPOBKH IPOCKTHBIX PpEIICHUH B
METAJLTypruu?
VK-1.2 Kputnyecku ouenrBaer | Teopernyeckue BONpoOCHI:
HaJIC)KHOCTD 21. Kak miiaHupoBaTh peaau3aluio 3aa4 B METAUTYPTUU C Y4ETOM BPEMEHHBIX OTPaHUYCHUNA?
HCTOYHUKOB 22. Kaxkue pecypchl HEOOXOIMMBI AJIsl YCIIEUTHOTO BBIMOIHEHHSI METAILTYPrHUeCKUX MCCIIeIOBaHUN?
uHpopmanuy, paboraer | 23, Kak y4uTHIBATH IIPABOBBIEC HOPMEI IIPH MPOBEICHHH HHKEHEPHBIX H3BICKAHUH B METAILTyPrin?
C POTHBOPEUHBOH 24. Kax y4uThIBaTh 9KOJIOTHYECKUE HOPMBI MPH INIAHUPOBAHUU METAJUTYPrUUYeCKUX paboT?
uHpopMaLyen u3 25. Kakue MeTonbl TUIAaHUPOBAHUS TOMOTAIOT MUHUMH3HPOBATH PUCKU INPH BBITOJHEHHH METATypIHYECKHX
Pa3HbIX UCTOYHUKOB, 33.,[[3‘{?
onpezensier npoodesisl B 26. Kaxk amanTupoBarh IUTaH peain3aliy 3a/1a4 K M3MEHEHHUSIM B 3aKOHO/IATeIILCTBE?
HH(pOpMaLH, 27. Kak yuuThIBaTh COLMAJIBHBIE M HKOHOMHUYECKHE (DAKTOphl MpH IUIAHUPOBAHUM METAJUTYPrHUECKUX
HEOOXOMMO JIst VICCIICI0BAHHIT?
perreHus mpobIeMHOM 28. Kak y4uThIBaTh TEXHOJOTHUECKUE OTPAHUYCHUS MPH TUTAHUPOBAHUH METALTYPTUIECKUX HCCIICTOBAHNMN?
CUTYyallVH, U 29. Kak ruiaHupoBaTh BHEIPEHHE HOBBIX TEXHOJIOTUI B METAJUTYPIHIO ¢ YY4ETOM HUMEIOIIUXCS pecypcoB?
OPOCKTHUPYCT MPOLECChI 30. Kakue moaxoapl K YIPaBJICHUIO KAa4eCTBOM ITOMOTAIOT OOECIEYNUTh COOTBETCTBHE BBITIOJHEHHBIX 3a/1a4
o uX yCTpaHCHUIO YCTaHOBJICHHBIM CTaHJapTam?
VK-1.3 PaspaGateiBaer u Teoperuyeckne BONPOCHI:

COZIepIKaTeIbHO
apryMeHTHUPYET
CTpaTErHio pereHus
poOJIEMHOM CUTYalluu
Ha OCHOBE CHCTEMHOT'0
n
MEXAUCIUIITMHAPHOTO
MOJTXO/I0B; CTPOUT
CIICHApUHU peann3aluu
CTpaTeruu, Onpeaensis
BO3MOJKHBIE PUCKH H
npeasarast myTH Ux

31. Kak opranuzoBaTh mporiecc cOopa 1 aHalu3a JaHHBIX B PAMKaX UCCIIE0BATEIBCKOTO MPOEKTa?

32. B uem 3axitouaercs poJjib HMHXKEHEpa-UcCleloBaTessl B Ipoliecce pa3paboTKH HOBBIX TEXHOJIOTHH B
METAJLTypruu?

33. Kakue MHCTpYMEHTBI UCIOIB3YIOTCS IS IPEICTABICHHS Pe3y/IbTaTOB MPOEKTa U X aHaIn3a?

34. Kakum 0o0pa3oM OCYIIECTBISETCS OLEHKAa BO3MOXKHOCTEH MCIONb30BaHUS MOJTYYEHHBIX PE3YyIbTaTOB B
MpaKTUKe?

35. Kakue pucku MOTyT BO3HUKATh NMPH BHEAPECHUM MHHOBAIIMOHHBIX PELICHWH B METAJUIYPIHIO U KakK MX
MUHAMH3UPOBATH?

36. Kakumu KpUTEpHSIMHU CIIEAYET PYKOBOJICTBOBATHCS MPHU BHIOOPE METOAOB ONTUMH3AIMU TPOU3BOJICTBEHHBIX
MPOIECCOB B METAJITYPTUH?

37. Kakue coBpeMeHHBIE TEXHOJOIMU TO3BOJIAIOT MOBBICUTH 3()(PEKTUBHOCTh MHXKEHEPHBIX HCCIICAOBAHHUHA B

METAJLTypruu?
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yCTpaHEHUs

YK-2 — CniocodeH ynpaBJisTh MPOEKTOM HA BCEX 3TANAX €ro *KU3HEHHOT0 IIUKJIA

HNHHOBanuoHHOE npeaAnpuHUMaTe/JIbCTBO

VK-2.1 dopmynaupyet Ha Ilpumepmnolii nepeuens meopemuyeckux 60npocos K 3auemy:
OCcHOBE  mocTaBiaeHHOH (1. CyIHOCTH U CBOIICTBA MHHOBAIUH.
npoOieMbl  MPOEKTHYIO (2. Mojenu HHHOBAILMOHHOTO MpoLecca.
3amaqy u cnoco0 ee (3. Poxb mpeanmpuHUMAaTeNns B MHHOBAIIMOHHOM ITPOIIECCE.
peleHus yepe3 4. Kiaccuduxanus nHHOBaLUiA.
peal3aiuio 5. OcoOEHHOCTh MAPKETUHTOBBIX UCCIIEAOBAHUH /17151 BHICOKOTEXHOJIOTHYHBIX CTAPTAIOB.
IIPOEKTHOTO 6. OcoOeHHOCTH NPO/1aXk MHHOBALMOHHBIX MTPOTYKTOB.
yIIpaBICHUA 7. JKu3HEHHBIN LMK OIPOAYKTA.
8. Teopus petieHus N300peTaTeNbCKUX 3a1ad.
9. Teopus orpanndeHuit
VK-2.2 PazpabaTsiBaeT Ilpumepnbolii nepeuens npakmuuecKkux 3a0anuil:
KOHLenuuto npoekta B (1) [poananusupyiite BausHue HaKTOPOB MAKPO- U MUKPOCPEIbI HA KOMITAHHIO
pamkax 0003Ha4YeHHO# |2) CIIaHUpYHTE PEHICHUS U MEPONPHSITHS MO KOMIUIEKCY MAapKETHHT-MHKC (TOBapHas, I[CHOBas, COBITOBas U
poOIeMBI: KOMMYHHUKAIIMOHHAS! TOJIUTHKH).
bopmynupyer 1enb, |3) IlpoaHamusupyiiTe OCHOBHBIC IPEUMYIIECTBA  Ballero MPOAYKTa, a TaKKEe YKOKUTE OCHOBHBIC
3a7a4d, OOOCHOBBIBAET |IPOM3BOJCTBEHHBIE U MHBECTHIIMOHHBIE 3aTPAThl HA €T0 Pa3padoTKy.
aKTyaJIbHOCTb,
3HAYUMOCTb,
OXKHUJTaeMbI€ PE3YITbTaThI
1 BO3MOXHBIE c(hepbl UX
MIPUMEHEHHS
VK-2.3 PazpabGateiBaeT  miaH 3aoanus u3 npogeccuonanvroii oonacmu:
peanusanuu npoekra c¢|1) Cmoxpenupyiite moTpeOHOCTH MOTPEOUTENEH.
y4eTOM BO3MOXHBIX |2) COCTaBbTE MOJIEIb MOTPEOUTEIHCKOTO TOBEICHHSI.
puckoB peanuzanuu U |3) [IpaBoBble HHCTPYMEHTHI TPUOOPETEHUS 1 KOMMEPIIHAIN3AI[MH HHTEIUIEKTYalIbHONH COOCTBEHHOCTH.
BO3MOYKHOCTEH ux |4) CpenctTsa MHIMBUIYATH3AIUH FOPUIMICCKUX JIUIL

yCTpaHEHHsI, TUIAHUPYET
HE00XOAUMBIE PECyPChI
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VK-2.4 OcymecTBisier IlIpumepnulit nepeuenv npaKmuyecKux 3a0aHUL:
MOHHUTOPUHT xoga |1) CocraBbTe OIOKET MEPOIIPUSATHIL [0 BRIBOY IPOJYKTA HA PHIHOK.
peanm3aliyl  TPOEKTa, |2) MeToabl pa3paboTKU MPOLYKTa.
KOPPEKTUPYET 3) OreHka ypoBHsI TOTOBHOCTH TEXHOJIOTHU.
OTKJIOHEHUS, BHOCHT |4) [IpoBecTH MaTeHTHBIN MOUCK
JIOTIOJIHUTEIIbHBIE
W3MEHEHMsT B  IUIAH
peanuzanuu  MPOEKTA,
YTOYHSET 30HBI
OTBETCTBEHHOCTHU
Y4aCTHUKOB IIPOEKTa
VK-2.5 IIpennaraer npouenypsl | Ilpumep mecmosozo 3adanus:
U MEXAHU3MBI OLICHKHU 1. BeibepuTe npaBuibHbIN 0TBET. CTapTarn — 3To
KayecTBa IIPOEKTA, | Aa. HEAABHO MOSIBUBLIASICSI KOMITAHUS
UH(pPaCTPYKTYypHBIE 0. MaJIeHbKasi KOMITaHUS
yCIIOBMSI AJIsl BHEJIPEHUS | B. HOBas Kommanus B cepe IT
pE3YJITaTOB MPOEKTA T. BpEMEHHas OpraHu3aius, Co3JaHHas Il TorcKa OU3HeC-MOJIeH
. BCE OTBETHI BEPHBIE
2. BeiGepure npaBusibHbINA 0TBET. YTO MOHKMMaETCS 1O HOPMOH J10X0/a, IPUEMIIEMOH /i1l UHBEcTOpa?
a. COOTHONIEHUE MPUOBUTN U CPEJCTB, UHBECTUPYEMBIX B IIPOEKT;
0. COOTHOLIIEHNE NHBECTUIIMOHHBIX 3aTpaT U NpUObUIH
B. COOTHOIIEHHE YHCTOTO J10X0/Ia U CPEJICTB, MHBECTUPYEMBIX B IIPOEKT
CoBpeMeHHBI MHKHHUPHHT METAJUTyPru4ecKoro npou3BoACTBa
VK-2.1 ®opmynupyer Ha | Ilepeuens meopemuueckux 60npocos 01 yCmHo20 onpoca:
OCHOBE  IIOCTaBJICHHOH | 1. Pob 4epHBIX METAIIOB B chepe YeTOBEUECKOi IeATeTbHOCTH
npo6IeMbl  IPOSKTHYIO | 2. Yro Takoe 4yryH?
3agady ® Crocod ee| 3. Ofmas cxema IPOU3BOACTBA YCPHBIX METAILIOB.
peLICHI P3| 4. OcHoBHOE pasiuyue 4yryHa u crajiu?
pea3anio 5. Yto Takoe cTaib?
TIPOCKTHOTO Kakwue cranennaBuibHbIE arperaTsl MOTYT UCIIOJIB30BATHCS AJIs BBIIJIABKY CTAIU?

yIpaBJiIeHUs
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6. HazoBuTe HIMXTOBbIE MaTepHalibl, KOTOPBIE UCIIOJIB3YOTCS IIPU BBIIJIABKE CTAIM B KUCIOPOJIHOM KOHBEpTEpE.
7. Ha3oBuTe HIMXTOBbIE MaTepHalibl, KOTOPBIE UCIIOJIB3YOTCS IPU IPOU3BOICTBE ATFOMUHUSA, MEU, HUKEJIS.
8. Kakwue arperaTsl HCIIOJIB3YIOT IIPH TPOU3BOJICTBE LIBETHBIX METAIIOB?
9. B uem OCHOBHBIE OTJINYMS METAJUTYPIMH YEPHBIX U LIBETHBIX METAJUIOB?
10. TpebGoBanus k npodeccuoHANBHOM NeSTEIbHOCTH PAOOTHHUKOB YEPHON METAILTYPrHH
YK-2.2 Pa3pabarsiBaer Ilpakmuueckue 3a0anusn:
KoHuenuio npoekra B | 1. Jlate xapakrepuctuky npodeccun «Metaurypry»;
paMkax 00o3HaueHHOMH | 2. OnpenenuTs GYHKIMOHAJ CIEHAINCTA METAUTYPTUUECKOM 00IaCT B paMKaxX KOHKPETHOTO METAILTYPTUYECKOTO
IpOOJIEMBI: IIPENPUATHS;
dbopmynupyer uenb, | [IpuBectn mpuMepsl MHTETPAIUN KOMIIETCHIIUH CIIeIUATNCTa-METaJUTypra B Apyrue 00JacTu HayKd M TEXHUKA
3aja4d, O0OOCHOBBIBACT (MaTepuanoBeeHNE, MAITMHOCTPOEHUE U JIP.)
aKTYyaJIbHOCTb,
3HaYMMOCTb,
OKUJAEMBIE PE3YJIbTAThI
1 BO3MOXKHBIE CPepbl UX
IIPUMEHEHUS
YK-2.3 PaspabareiBaecTr  muian 3aoanus na pewienue 3a0ay 01 onpoca 0114 3a4ema:
peajin3allii NMPOCKTa C| 1. OxapakTepu30BaThb XUMHUECKUN COCTaB jKEJE3HbBIX PY/I.
yaeTomM BOSMOXKHBIX | 2. O003HaYUTh TPEOOBAHMS K KAYECTBY KEJE3HBIX Py U HEOOXO0AUMOCTh MOATOTOBKU MX K JIOMEHHOM IIaBKE;
PUCKOB  peallsaliiit 1 3. KiaccuunupoBarh THIIBI )KeJIE3HBIX Py IO PyA000pasyronemMy MuHepaty. OCHOBHBIE MECTOPOKICHUS
BO3MOYKHOCTEH ux KEIE3HBIX PY]IL.
YCTpaHCHUA, IUTAHUPYCT | 4. Ha3BaTh HIMXTOBbIE MaTepHalibl, KOTOPbIE UCIIOJIB3YIOTCS MTPH BBIIJIABKE CTAIN B KUCIOPOTHOM KOHBEpPTEpE.
HEO0OXO0IUMBIE PECYPChI
VK-2.4 OcymiecTisier Ilpakmuueckue 3a0anus:
MOHHTOPHHT Xxoaa 1. Jatp XapakTepUCTHKY AYyThEBOMY PEKUMY B JOMEHHOH Me4H;
pcajizaliii  IIPOCKTA, 2. BpIOpath pexXHMBI MOIa4H TYThs B KUCIOPOJAHOM KOHBEPTEPE TPH TepeieNie IMUXTHI Pa3INYHOTO COCTaBa
KOPPEKTHPYET
OTKJIOHEHHUS, BHOCHUT
JONOJIHUTEIIbHBIE
U3MEHEHMsI B IUIAH
peanu3anuy  MPOEKTA,
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YTOYHSIET 30HBI
OTBETCTBEHHOCTHU
YYaCTHUKOB MPOEKTA
YK-2.5 [Ipennaraer npoueaypsl Ilepeuenv meopemuueckux 60npocoe K 3auemy:

U MEXaHU3Mbl OLICHKHU
Ka4yecTBa HPOEKTa,
UHPPACTPYKTYpHbIE
YCIIOBUS /1151 BHEAPEHMUS
pe3yIbTaTOB IIPOEKTA

[IpoTMBOTOK MaTEpUaIOB U Ira30B B JOMEHHOMU neud. [[puurHbI ONyCKaHUsI MaTepUAJIOB B JIOMEHHOU Me4n

BoccranoBnieHre KpeMHUs, MapraHila, BAaHa Ul U TUTaHA B JOMEHHOH IeYH.
OO6pa3oBaHue 4yryHa B JOMEHHOM MEYH.

[IImrakooOpa3oBaHue B JOMEHHOM €Y.

[TepBUUHBII, TPOMEKYTOUHBIH, KOHEUHBIH 1UTak. COCTaB KOHEYHOTO IIIaKa.
3 KakuX OCHOBHBIX KOMITOHCHTOB COCTOMT CTAJICILIAaBUIIbHBIN IILIAK
KoHCcTpyKIns TOMEHHOM TIeYd U aBTOMATH3AIIUs IOMEHHOTO MPOoIiecca
KoHCTpyKIus cTaneniaBuiIbHBIX arperaToB ¥ MPUHIIUITEI UX paOOTHI.

ONoog,rwh E

YK-3 - Cnocoden OpPraHu30oBbIBATH U PYKOBOJAUTD pa60T0171 KOMaHAbI, BblpaﬁaTl)IBaﬂ KOMAaHAHYI0 CTPATETrUI0 AJIl JOCTUKCHU S NMOCTaBJIEHHOI

e
HMHHoBaNMOHHOE MPEINPHHUMATEIHCTBO
VK-3.1 BripabarsiBaer IIpumepHnuiii nepeuens meopemuueckux 60nPOCoOs K 3auemy:
CTpaTerMl0  KOMaHAHOW(l. PacmpezesneHnue poseil B KOMaH/Ie.
paboThl M Ha ee ocHOBE [2. Pa3BuTHE KOMaH/BL
OpraHu3yer otoop|3. Co3nanue OU3HEC-MOJIEIH.
4yjieHOB KoMaHabl ansd.  Dopmanuzanysi OM3HEC-MOICIH.
JTOCTYKEHUS 5.  Tpanchopmarus GuzHEC-MOIETH B OM3HEC-TUIAH.
MOCTaBJICHHOW TIeITN 6. Meronuku pa3BUTHUS CTapTara.
7. DTambl pa3BUTHS CTapTana
YK-3.2 Jlenerupyet MoaHOMOYUS Ilpumepnolii nepeuenv npakmu4eckux 3a0aHuil:
ygeHaM ~ komaHnasl  # 1. Hapwucyiite nmopokHyr0 KapTy pa3BUTHs Baiero mpoekra, yka3zaB OCHOBHBIE BEXH, KOTOPBIE HEOOXOIMMO
pacrpezensier MpONTH cTapTamy B TMpOIecce pPa3BUTHS CBOEr0 OW3Heca, BKIIOYAs HEOOXOIWMOCTh TPUBJICUCHHS]
MOPYYEHHSI, OpTaHHU3yeT (buHAHCHPOBaHHMS, NpOLIECC TOPAOOTKU MPOAYKTa, PACIIUPEHHE KOMAaHAbI MPOEKTa, 3aIyCK MapKETHHTOBOMH
U KOPPEKTHUPYET padoTy KaMITaHUH U T.]I.
KOMaH/IbI, naet| 2. Kak co3naTh KOMaHIy
oOpatHyl0  CBs3b 10| 3. XapaKTEpPUCTUKH KOMaHIHOTO JHIEPA.
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pe3ysbTaram 4. Kak MOTHBUpPOBATh KOMaHIy?
5. KomaHmHbIi 1yX.
6. Komannusrii muaep
YK-3.3 Opranusyer o0CyXx/1eHUE Ilpumepnpulit nepeuenv npaKkmuiecKux 3a0aHuil:
pe3yabTaToB pa®oThl, Bl. YMHBIN )KU3HEHHBIH UK IPOTYKTA.
T.4. B paMKaxX JUCKycCHMUZ. Pacder ICHBI JIMIICH3UH U BUJIBI TUIATSIKEH
C npusnedeHuem|3. IlpoBeneHue neperoBOpoB Ui 3aKIIOUEHUS KOHTPAKTa C MHIYCTPUATBHBIM 3aKa3UUKOM
OINIIOHEHTOB 4. Metonp! onieHKH 3 (HEKTHBHOCTH IMPOSKTOB.
5. O1leHKa MPOEKTOB Ha PAaHHUX CTA/IUSIX MHHOBAIMOHHOTO Pa3BUTHSL.
6. CocTaBbTe KapTy pUCKOB HHHOBALIMOHHOT'O MIPOEKTA
dusocodpus
YK-3.1 BripabartbiBaer BelnmonnHeHne Keic 3aJaHui U IPOEKTOB B Ipynie. Pe3ynbTaTsl MPEACTaBUTh B BUJIE IPE3CHTALINN.
CTPaTerui0  KOMaHJHOU Bapuanmui keiic — 3a0anuii:
paOoThI U Ha €€ OCHOBE 1. B paMkax CHHEpPreTMYECKOW KOHIEMIMH CYUTAETCS, YTO OOIIMMHU JUJIsi BCEX HBOIIOIHOHUPYIOUINX
OpraHu3yer OTOOp|CHUCTEM SIBIISIFOTCS: - HEPABHOBECHOCTh, - CIIOHTAHHOE OOpa30BaHHWE HOBBIX MHUKPOCKOMHYECKUX (JIOKAITBHBIX
WICHOB KOMaHAbl  AIs00pa3oBaHMi, - M3MEHEHHS Ha MaKpOCKOMHYECKOM (CUCTEMHOM) YpPOBHE, - BO3HMKHOBEHHE HOBBIX CBOWCTB
TTOCTHKEHUS CUCTEMBI, - ITAlbl CAMOOPTaHU3AIUU U (PUKCAIIMH HOBBIX KaUY€CTB CUCTEMBI.
[MOCTABJIEHHOM LIeNTN [Ipoananu3upyiiTe JaHHOE MOJIOKEHUE, ONBITAUTECh HAUTH €ro MOATBEPKICHUE, TPUBEIUTE HATJISIHBIN
VK-3.2 JlenerupyeT moIHOMOYHs TIPUMEDP, OCHOBAHHbIN Ha Balllel HAYYHO-UCCIIE0BATENbCKON padoTe.
yIeHaM ~ KOMaHabl W 2. Komuccus Coroza HEMEIKHUX HHKEHEPOB, KOTOpas 3aHMMAaeTCsl «OCHOBAMH OIEHKHA TEXHUKH,
pacnpenenser ompejenuia BOCEMb IIEHTPaJIbHBIX I[EHHOCTHBIX oOOJacTell TexHuueckoil paestensHOcTH: 1. CHOCOOHOCTH
HopydeHusi, opranusyer| QYHKIMOHUPOBaHUA. 2. DKOHOMHMYHOCTh. 3. bmarococrosnme.4. 3moposbe 5. bezomacHocts. 6. KauecTso
U KOpPPEKTHPYET paboTy | OKpyXkaromen cpeasl. 7. KayecTso obmectBa. 8. Passutne nuunoctu» (Anous XynuHr). [Tokaxwure, Kak 3TH
KOMAH/IbI, naet| IEHHOCTHBIE aCTIEKThI B3aUMOCBSI3aHbI, KaKyl0 HEPAPXUI0 MEKTy HUIMH MOKHO OOHAPYKHUTh M KaK OHU BIUSIOT HA
OOpaTHyl0  CBsI3b 10| COLMATBLHOE U3MEPEHUE M OTBETCTBEHHOCTh MHIKCHEPHOM JIEATEIbHOCTH.
pe3yabTaTaM
YK-3.3 Opranuzyetr o0CyXIeHUE

pe3yiabTaToOB PabOTHI, B
T.4. B paMKax IUCKYCCUH
c MIpUBJICUEHUEM
OIIIIOHCHTOB
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YK-4 CnocobeH NpUMEHSITb COBpPeMEeHHble KOMMYHUKATHBHbIE TEXHOJIOTHH,

B TOM 4YHCJIe HAa HHOCTPAHHOM(BIX) s3bIKe(ax), IJsi

AKAACMHYICCKOIO "1 leO(l)e(!CI/IOHaJILHOFO B3aMMOJelCTBHA

OcCHOBBI HAYYHO KOMMYHUKALMH

YK-4.1

YcraHaBiuBaeT
KOHTAKThl U OPTaHU3YET
00IIIeHHE B COOTBETCTBUHU
C OTPEOHOCTAMHI
COBMECTHOM
JIEATEILHOCTH,
UCIOJIb3YSl COBPEMEHHBIE
KOMMYHUKAITUOHHBIC
TEXHOJIOTHU

— 9TO

Tecr:
1. Crenudpmaeckas popma mpodhecCHOHATLHOTO OOIICHUs, OCHOBaHHAsI HA OOMEHe HayYHOU HH(pOopMarien

a) MaccoBasi KOMMYHUKAITUS

0) Hay4YHast KOMMYHHUKAIIHs

B) MEXKYJIbTYPHasi KOMMYHHUKAIIUS.

2. MumuKka, ecTbl, POTOTOKYMEHTHI, TEMIT PEYH — 3TO ... CPEICTBA HAYYHONH KOMMYHUKALIUU
a) BepOasbHbBIE

0) HeBepOaIbHbIC

B) TEXHUYECKHE.

3.Yro He ABISETCSA TEXHUYECKHM CPEJICTBOM HAYYHON KOMMYHHUKAITHH
a) peub

0) TenekoHpepeHIus

B) 3JIEKTPOHHbIE PACCHUIKH

r) haxc

4. KoH(poHTa1MsI JIEXKHUT B OCHOBE ...

a) TMUCKYCCUHU

0) MOJIEMUKH

5. OHpCIIeJ'II/ITe XapaKkTep Haqu0171 IIOJICMUKH IIO €€ ICIH: HO6C,Z[I/ITL TH00BIM MyTeM, HCIIOJIb3YyA

JIOKHBIE TOBOJBI

a) DIBPUCTUYCCKUU
0) coducTuveckuit
B) aNOJAUKTUYECKHIA

6. OBpucTHYECKHIl XapaKTep Hay4Has MoJeMHKa 00peTaeT:
a) KOrjia IeNib TOJIEMHUKH CONpsDKEHAa ¢ JOCTH)KCHHUEM HMCTHUHBI, OCHOBAaHHON Ha 3aKOHAX MBINUICHUS W JIOTUYECKUX
MPABUIIAX UTPBI;
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6) Koraa uejib criopa CBOJUTCA K TOMY, YTOOBI CKIIOHUTE K CBOCMY MHCHUIO CO6€C€I{HI/IKa;
B) Koraa neijib — HO6€I[I/ITI) JIFOOBIM IMyTEM, MMPEAHAMEPCHHO HCIIOJIb3Ys JIOKHBIC TOBOABI.
7. Ilonck HayuHOTO cornacusi, GOpMHUPOBaHUE OOIIETO MHEHHS — IEJTh
a) cropa
0) mojemMuKu
B) IMCKYCCUU
8. UTo He OTHOCUTCSA K CUJIbHBIM apryMeHTaM
a) TOYHO YCTaHOBIJIEHHBIE (DAKTBHI
0) BBIBO/IbI, IOATBEPKACHHBIE IKCIIEPUMEHTOM
B) YJIOBKH U CY)KJICHMsI, IOCTPOECHHBIE Ha aJIOrM3Max
I') 3aKJIFOUYEHUS IKCIIEPTOB
9. Anorusm — 310
a) TIpreM pa3pyIeHUs JIOTHKH;
0) mpreM JOrMYeCcKOi apryMeHTaIlH, KOTOPBII NpeICTaBIseT COO0M
YMO3AaKIIOYCHUEC, COCTOAIIECC U3 TPEX CY)I(,Z[GHI/Iﬁi ABYX MOCBUJIOK N BBITCKArOIICTO U3 HUX BBIBOJA,
B) cnyqaﬁHaﬂ, HCOCO3HAHHAsA WX HCHIPCAHAMCPCHHAA JIOTUYICCKAaA OIIM0OKa B MBIIUIEHUH (B JA0Ka3aTeJIbCTBE, B CIIOPC,
JTAaJore);
F) YJIOBKa, IMONBITKA MMOJTYUYUTh HEOIMIPABJAAHHOC NPECUMYIICCTBO O,HHOﬁ 13 CTOPOH B Hay‘lHOﬁ AUCKYCCHUH.

VK-4.2 Cocrasnsier JIEJIOBYIO 3ananme 1: Haiinute B untepHere Ha caiitax ObC «Jlanby», «Kubepnennnka» win «elibrary» Hay4HbIe
JTOKYMEHTAIMIO, CO3JAeT|CTaThU MO0 TeMaM, OJU3KUM K TeM€ Balllero Hay4Horo uccienoBaHusi(1-2 craTbu Ha BBIOOp), U MpOaHAIU3UPYNUTE
pa3uyHbIe ux. [Ipocneaure NBMW)KEHHME HAyYHOW MBICIM OT IMPOOJEMHON CUTyallMM K BBIBOAAM. BhImuinmTe s3BIKOBBIE
aKaJieMU4ecKue WIK|ICPE/ICTBa TOHAJIBHOCTH M OLIEHOYHOCTH: YyKa3aHHE Ha OTCYTCTBHE WJIM HEMOJHOTY 3HaHWH, Ha COMHEHHE,
npogeccuoHaIbHbIE [IPENIIOJIOKEHNE, TUIIOTE3Y, ONBIT UCTOPUM U Ap. Kakue sA3bIKOBBIE CPEACTBA MCIOIB3YIOTCS AJIs OLEHKU LiEJei,
TEKCThl Ha PYCCKOM HMMeETOJ]a HCCleA0BaHus, pe3yabTaToB AestenbHoctu? Kak BBoasTcs uaes u runore3a? CoOnroaaroTcs Ju MpaBuia

HMHOCTPAHHOM A3bIKaX

JIOTMYSCKOM ApryMCHTAllUN, UCITOJIB3YIOTCA JIN IPHUEMBI KpHTquCKOﬁ ApTryMCHTAIlUU B crarbe? CnenaﬁTe BBIBOJbI.
Harmmmmre HAYYHYIO CTATBhIO 110 TEME BAIICTO UCCICIOBAHUSA.

YK-4.3

[IpencraBnsier
pe3yIbTaThl

HCCIIEIOBATEILCKON "
[MPOEKTHOM AEATEIbHOCTH
Ha Ppa3INYHBIX

MyOTUYHBIX

3aganue 1:. Haiinure Ha caiite OBC «Jlanb» mnn Oubnuorexke PUHLI, elibrary cratbu, comepxariue
JUCKYCCHIO T10 Ballled HAay4yHOW CHELUAJIbHOCTH, W NpoaHalu3upyWte ux. Kak BpIcTpoeHa apryMeHTanus B
HayyHOU auckyccuu? JlaiiTe 0030p OCHOBHBIX TOYEK 3pEHHsI 1O AaHHOMY mnpeameTry? B dem cythb cropa?
Cdhopmynupyiite cBoto Touky 3peHus. KTo u3 onmoHeHToB Oosnee yoeauresneH, Ha Baml B3rasaA? UTo BB MOKETE
CKa3aTb O POJM 3TOM NUCKYCCUH B Pa3BUTUU Hayku. [IpuBenuTe cBOM NMpuUMEpHI aKTyalIbHBIX Ul COBPEMEHHOM
HayKU JUCKYCCHH.
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MEpPONPUATHSIX, 3aganue 2: [loaroroBsTe CBOE BHICTYIICHUE HAa BEIOPAHHYIO IPYIIION TEMY HAYYHON AUCKYCCUU
y4acTBYyeT B
aKaJeMHUYECKHUX 17|
poheCCUOHATBHBIX

JIUCKYCCHUSIX Ha PYCCKOM
1 MHOCTPaHHOM $I3bIKax

HNuocTpaHHbIi sI3bIK B TPO(ecCHOHAIBHOM 1eITeJIbHOCTH

VK-4.1 Y cranaBIMBaeT Ilepeuenv meopemuueckux 60npocoé 0.1 ROO20MOBKU K 3auemy:
KOHTAaKTBI M OpraHu3yeT | 1.  Current trends in development of a product mix, equipment and technologies of plate rolling.
obLieHne B COOTBETCTBUHU| 2. Current trends in development of a product mix, long products equipment and technologies.
C notpebHoCcTAMH| 3, Current trends in development of hybrid metal forming processes.
COBMECTHOH 4. Current trends in development of a product mix, equipment and technologies of drawing.
JeATeIIbHOCTH, 5. Current trends in development of a product mix, equipment and technologies of hot strip mills.
UCIIOB3Ysl COBPEMEHHBIC| 6.  Current trends in development of a product mix, equipment and technologies of cold rolled sheets.
KOMMYHHKAI[MOHHBIC 7. Current trends in development of a product mix, equipment and technologies of incremental sheet forming.
TCXHOJIOTUU 8. Current trends in development of technologies of heat treatment and coating to confer additional service
properties on rolled products.
9. Current trends in development of a product mix, equipment and technologies of producing steel wire ropes.
10. Current trends in development of a product mix, equipment and technologies of tube making.
11. Current trends in development of a product mix, equipment and technologies of forging.
12. Current trends in production of cold rolled products for a car industry.
13. Current trends in production of hot rolled products for a car industry.
14. Current trends in production of plates for large-diameter pipes.
15. Thermomechanical processing of low-alloyed steel strips to achieve a complex combination of mechanical
properties.
VK-4.2 CocraBnisier JIETIOBYIO Pacckaz-nipencraBnenne o cebe, CBoel cHenuManbHOCTH (00pa3oBaHMH), paccKa3aTb O HaydYHOM
JAOKYMEHTAINIO, CO3MACT|pykoBOAUTENE, O c(hepe HAyUHBIX MHTEPECOB U HAMPABICHUH HCCIIEIOBAHUSI.
PasIITIHBIC Iepeuens meopemuueckux 60npocos 01 NOOZ0MOEKU K 3auenty:
AKAZICMITICCKHC W 1 Current trends in development of a product mix, equipment and technologies of plate rolling.
MpopeccHOHaLHEIE 2. Current trends in development of a product mix, long products equipment and technologies.
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TCKCTbI Ha PYCCKOM WU
NHOCTPAHHOM A3bIKaXx

Current trends in development of hybrid metal forming processes.

Current trends in development of a product mix, equipment and technologies of drawing.

Current trends in development of a product mix, equipment and technologies of hot strip mills.

Current trends in development of a product mix, equipment and technologies of cold rolled sheets.

Current trends in development of a product mix, equipment and technologies of incremental sheet forming.

. Current trends in development of technologies of heat treatment and coating to confer additional service
properties on rolled products.

9. Current trends in development of a product mix, equipment and technologies of producing steel wire ropes.
10. Current trends in development of a product mix, equipment and technologies of tube making.

11. Current trends in development of a product mix, equipment and technologies of forging.

12. Current trends in production of cold rolled products for a car industry.

13. Current trends in production of hot rolled products for a car industry.

14. Current trends in production of plates for large-diameter pipes.

15. Thermomechanical processing of low-alloyed steel strips to achieve a complex combination of mechanical

properties.

N O~ W

VK-4.3

[IpencraBnsier
pe3yIbTaTHI
HCCIIEIOBATEILCKOU "
MPOEKTHOM AeSITENFHOCTH
Ha Pa3IMIHBIX
MyOIUYHBIX
MEpPOTIPUATHSIX,
y4acTBYET B
aKaJIeMUIECKUX 17|
podeccruoHaIbHBIX

JUCKYCCHAX Ha PYCCKOM

Pacckaz-npesncraBienue o cebe, cBoel crenuaabHOCTH (00pa3oBaHMHM), paccka3aTb O Hay4HOM
pyKkoBoauTene, o cepe HayuyHbIX HMHTEPECOB W HAIPABICHUU MCCIENOBAaHUS, O003HAUUTH MPUMEPHYIO TEMY
WCCIIEeIOBaHUsI M OOOCHOBaTh AaKTyaJbHOCTb MPOBOAUMOW pabOThl, a TaKKe IMPaKTUYECKOE MPUMEHEHUE

IMpCANOoaracMbIX pE3yJIbTAaTOB UCCICIOBAHUS.

1 NHOCTPAHHOM $3BbIKaX

YK-5 - CnocoGeH aHAJIM3UPOBATH U YYUTHIBATH Pa3H000pa3ue KyJAbTYP B poLuecce MeXKKYJIbTYPHOI0 B3aUMO/1eiicTBUA

OCHOBBI HAYYHO!I KOMMYHUKALMHU

YK-5.1

8

Opuentupyercs

3ananue 1: Haitnure Ha caiite ObC «Jlanp» nnmm 6udmnoreke PUHII, elibrary crateu no Bamieii HayqaHO#M
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MCKKYJIbTYPHBIX
KOMMYHUKaAIIUAX
OCHOBC
CMBICJIOBBIX

Ha|
aHaau3a
CBs3el]

W I1I0JINA3bIYNA

COBpCMeHHOfI KYJIbTYPBIA3BIKOBBIC CPECACTBA, C IOMOIIBIO KOTOPBIX aBTOPLI BEIPAXKAIOT CBOU SMOIIMU U CBOC OTHOUICHHUEC K OIITIOHCHTY.

CHELUAJIbHOCTH U IpoaHanu3upyiiTe ux. Kak Bbl OLIECHMBAeTe CHJy apryMEHTOB B 3TOM HAay4HOW IOJIEMHKE?)
CoOmolatoT  JId  aBTOPbI  3aKOHBI apryMEHTAllUW: TpaBuja JIOTMYECKONM apryMeHTalluH, KPUTUYECKOM
aprymentauuu. Ilpumensercs nu mncuxojormyeckas aprymeHtanua’ Mcmonb3yloT M aBTOP/aBTOPBI
couzMmbl/mapanoru3mMel? BeIMUIIUTE U3 CTaTbU CHEMAIBHBIE CPEACTBA HAYYHOTO CTHIIS. BBIMUIIUTE U3 CTaThU

3aganue 2: Haiinure Ha caiite ObC «Jlanp» nnu 6ubnuorexke PUHII, elibrary crarbu mo Barieil HaydHOM
CHenualbHOCTH. [IpoaHaM3upyiTe apryMEeHTHl CTOPOH (JIOTHUECKYIO, KPUTHYECKYI0 M ICHXOJOTHYECKYIO
aprymeHrtanuio). [Iporectupyiite TEKCTbl Ha HaJM4YUE IMapajoru3MoB U codu3MmoB. [IpeacraBbTe CBOI TOUKY,
3peHus Ha BOIPOC. B 4eM MpUYMHEI MOSBICHUS MOA00HBIX TUCKYCCHI B 9YTO OHH JIAIOT HaykKe?

VK-5.2

Bageer HaBbIKAMHU
TOJICPAHTHOTO TIOBEICHHSI
I1pu BBITIOJIHCHUU
MpoheCCHOHATEHBIX
3aj1aq

3aganue 1: [loaroroBsTe CBOE BHICTYILICHUE HA BEIOPAHHYIO IPYIION TEMY HAYYHOU JUCKYCCHU.
[IpoBeauTe nMCKycCHIO, YYUThIBas IpaBuia JIOTMUYECKOM apryMEHTAllMM M 3TUKY MEXKYJIbTYPHBIX H
MEXJIMYHOCTHBIX OTHOIICHUM, U TPEOOBAHUS TOJIEPAHTHOCTH.
3apanme 2: Ucnonb3ys Poccuiickuii MHAEKC HAyYHOTO IIUTUPOBAHMS, HAWIWUTE CTaThH,
OMyOJIMKOBAaHHBIE 32 TPHU IMOCJIEIHUX MECsIa YYCHBIMU YHHMBEPCHTETA WM OpraHu3allii, B KOTOPOMl BBl
yuuTech UM pabotaere. Ha ocHOBe 3arojOBKOB M pe3lOMe ITHX CTaTeil MompoOyiiTe BbIOpaTh OJHY CTAaThIO
JUTSL pa3BJICKaTEIbHON HOBOCTHM W OJIHY CTaThiO JJIA TMO3HaBaTedbHOM HOBOCTM B CMMU. Hamummure Tekcr
HOBOCTH.
3aganue 3:[lpumymaiite 3aromoBok um Hamummre JIM]J] HOBOCTH, TO OJIM3KOW BaMm MpoOJIeMAaTHKE.
[Iponymaiite, kak Moria Obl 3By4aTh HOBOCTb O Balllell HAy4HOH paboTe.

HNHocTpaHHBIi A3BIK B IPO(ECCHOHATBLHON 1eATeIbHOCTH

YK-5.1 Opuentupyercs B Pacckaz-npesncraBienue o cebe, CcBoel crenuaqbHOCTH (00pa3oBaHMM), paccka3zaTb O HAyYHOM
MEXKYJIBTYPHBIX pykoBojuTene, o cdepe HaydHbIX HWHTEPECOB W HANPABICHUU HCCIENI0BaHMs, O003HAUUTh MPUMEPHYIO TEMY|
KOMMYHIKALMAX HayccnenoBannss M 060CHOBATh AKTYalbHOCTH MPOBOJAMMON pabOTHl, a TaKkKe NPAKTHYECKOE TNpPHMEHEHHE
OCHOBE aHaJIN34|

. [PEIOIaraeMbIX pe3yabTaTOB UCCIIEIOBAHMUS.
CMBICJIOBBIX CBs3EU
COBPEMEHHON KYJIbTYpH]
U TIOJIUS3BIYHS

YK-5.2 Brnaneer HaBBIKAMH Ilepeuenvy meopemuueckux 6onpocoé 0.1 ROO20MOBKU K 3auemy:

TOJICpAHTHOTO MOBEICHNs 1, Current trends in development of a product mix, equipment and technologies of plate rolling.
pu BBITIOJIHEHUU
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poQeCCHOHATBHBIX 2. Current trends in development of a product mix, long products equipment and technologies.
3a1a4 3. Current trends in development of hybrid metal forming processes.
4. Current trends in development of a product mix, equipment and technologies of drawing.
5. Current trends in development of a product mix, equipment and technologies of hot strip mills.
6. Current trends in development of a product mix, equipment and technologies of cold rolled sheets.
7. Current trends in development of a product mix, equipment and technologies of incremental sheet forming.
8. Current trends in development of technologies of heat treatment and coating to confer additional service
properties on rolled products.
9. Current trends in development of a product mix, equipment and technologies of producing steel wire ropes.
10. Current trends in development of a product mix, equipment and technologies of tube making.
11. Current trends in development of a product mix, equipment and technologies of forging.
12. Current trends in production of cold rolled products for a car industry.
13. Current trends in production of hot rolled products for a car industry.
14. Current trends in production of plates for large-diameter pipes.
15. Thermomechanical processing of low-alloyed steel strips to achieve a complex combination of mechanical
properties.
duiocodus
YK-5.1 Opuenrupyercs B Ilepeuenv meopemuueckux 60npocoe 01 3auema:
MCKKYJIIBTYPHBIX COHI/IaJ'II)Hafl 1 HPaBCTBCHHAsA OTBETCTBCHHOCTDb YYCHOT'O U €€ BJIIMAHUC HA PA3BUTUC HAYYHOI'O 3HAHU.
KOMMYHUKALIAAX Ha  MopanbHble IEHHOCTH «MaJloil HayKu» U «OOJIBbIION HAYKH».
OCHOBC aHaiM3a]  BHyTpeHHSS U BHELIHSA STUKA HAYKH.
CMBICIIOBBIX CBsI3eH
COBPEMEHHOM  KYJIbTYpBI
1 ITOJINA3BIYUA
VK-5.2 Bianeer HaBbIKaMU Ilpumepnovie npakmuueckue 3a0anus 014 3auema:
TOJICPAHTHOT'O IMOBEACHUA HO‘-ICMy COBpPCMCHHAA HAYYHO-TCXHHUYCCKAA IMapaiuTMa HC MOKECT OBITh DTHYECKHA HeﬁTpaHLHOﬁ?
[pu BbINOJIHEHNY| OxapakTepu3yiiTe 0cOOEHHOCTH LIEHHOCTHBIX OPUEHTAIINI YY€HOTO B IIPOLIECCe HAYYHOT'O MIOUCKA.
podeccruoHaIbHBIX

3a1a4
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YK-6 CnocobeH omnpeneasiTb U peaju30BbIBATH NMPHOPUTETHI COOCTBEHHOM esITeJIbHOCTH M CIOCOOBLI ee COBEPIIEHCTBOBAHHUS HA OCHOBeE

CaMOOIIEHKH
MeTtoa0/10rMsl 1 METOAbI HAYYHOI'0 HCC/IEI0BAHUS
VK-6.1 Omnpenensier Ilpumepnvle sonpocwl K 3auemy:
o0Opa3oBaTenbHbIC 1. CymHocTh NOHSATHS «HayKa». ECTeCTBeHHBIE, 00IIECTBEHHBIC, T'YMAHUTAPHBIC HAYKH.
HOTpe6HOCTI/I U CIIOCOOBI 2. HOI[XOI[I)I K pa3pa60TKe KHaCCI/I(bI/IKaIH/H/I HayK.
COBEpIIEHCTBOBAHHS 3. CymHOCTb MOHATHH «METOI», KMETOJUKA», «METOIOJIOTHUS», «IIPOLEAYPAX.
. 4.  MeTopl, IPUMEHSEMBIC B COIIMALHBIX HAYKaX.
COOCTBeHHO (B TOM|
5. da3sl mpolecca Hay4HOTO UCCIIeIOBAHMUA.
anene 6. Krnaccudukarus BUI0B UCCIIECAOBAHNS B 3aBHCUMOCTH OT IIETH U TIOCTABJICHHBIX 3a]1a4.
po(eCCUOHATLHOM) 7. CymHOCTb, LIeIH U 337]a4i TIOTAXKHOTO HCCIIeIOBAHNUS.
JCATCIILHOCTH Ha OCHOBE| 8. MoHorpaduyeckoe U CpaBHUTEIHLHOE UCCIICIOBAHHE.
CaMOOLIEHKH 9. ToyeuHoe u MOBTOPHOE HUCCIeI0OBaHUE. Pa3HOBUIHOCTH TOBTOPHOTO MCCIIEIOBAHUS.
10. KoHKpeTHOE COIHMOJIOTHIEeCKOE HCCIIS0BAHNE, €T0 OTIIMYHS OT IPYTHX BUOB UCCIICIOBAHHUS.
11. OcHOBHBIE 2TIEMEHTHI UCCIIEIOBAHUS.
VK-6.2 :
BLIGHpACT H peanusyer ¢ Ilpumepnwie sonpocel K 3auenty.
1.OCHOBHBIE JTaIlbl HCCIETOBAHUS.
HCTIOJIb30BAHUEM
2.Ilpoueaypsl Ha dTanax UCCICTOBAHMS.
MHCTPYMCHTOB 3. Ilporpamma Uccien0BaHusl, e¢ (pyHKIUH.
HETIPEPLIBHOTO 4. OCHOBHBIE YaCTH IPOTPAMMBI, UX COJIEp>KaHHUE.
o0pa3oBaHUs 5. IIpouecc nepeBoga npoOIeMHON CUTYAITUU B (POPMYITUPOBKY MTPOOIEMEI.
BO3MOKHOCTH  Pa3BUTHS 6.IIpumMepHas mocien0BaTeIbHOCTh U CTPYKTYPA OMUCAHUS TPOOJIEMHOM CUTYaIUH.
NPOhecCHOHATBHBIX 7.0mpenenenne o0bEKTa U IpeaMeTa uccienoBanus. HeooxoaumMble XapakKTepUCTHKH MPU OMUCAHUH
. 00BEKTA.
KOMTICTEHITUI 17l
8.Knaccudukarnus runores.
COHHATIBHBIX HABLIKOB 9.00menpu3HaHHbIC TPEOOBAHUS K TUIIOTE3E.
VK-6.3 BricTpanBaer THOKYIO Ilpakmuueckue 3a0anus:
po¢heCCHOHATIEHYIO [MonGepure Hayunble crtatbu (3-5 mT.) mo Bameir Teme, uzyunte uX, CHOPMYITUPYHTE OCHOBHYIO HJICIO
TPAaGKTOPUI0 C Y4YETOM| OCOOCHHOCTH OpPTaHU3AIMU U MPOBEACHUS SMIMPHUECKOTO UCCIICTOBAHMS, OLIEHUTE 3HAYMMOCTh JAHHOW CTaThH|
HAKOTUICHHOTO omelta ans Bamero wuccnemoBaHus, Bamero paboyero mecra ¢ TPHIETOM Ha CaMOpPAa3BUTHE, TOBBLIIICHUE
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poeCCHOHATLHON

e TEeNbHOCTH,
TMHAMHYHO
M3MEHSFOIIXCS
TpeOOBaHUH PBHIHKA TPy
W CTpaTerMyd  JIMYHOTO
Pa3BUTHSL.

KBaJTM(HUKAIHMU, TPO(HECCHOHAIBHOTO POCTa.

duirocodus

VK-6.1

Onpenensier
o0Opa3oBaTeNbHbIC
NOTPeOHOCTH U CIIOCOOBI
COBEPILICHCTBOBAHUS
cOOCTBeHHOI (B TOM
qucIe
po¢ecCUOHAILHOMN)
NeSTeIbHOCTH Ha OCHOBE
CaMOOLICHKU

Ilpumep mecmogozo 3a0anus:

1. Hay4Hoe uccnenoBaHue HaunHaeTcs

A) ¢ BeIOOpa TeMbI

b) ¢ nureparypHoro o63opa

B) ¢ onpenenenust METOOB UCCIIEIOBAHUSI

2. Kak coOTHOCSTCS OOBEKT U MPEeIMET UCCIISIOBAHUS
A) He CBsI3aHBI IPYT C APYTOM

Bb) 06bexT comepkut B cede mpeAMET UCCIIeI0BaHUS
B) 00BbeKT BXOJHT B COCTAB MPEAMETa UCCIICIOBAHUS
3. BeIOOp TeMBI UCCIIETOBAHMSI OTIPENEIIETCS

A) aKTyaJbHOCTBIO

b) oTpaxkeHnem TeMBblI B IUTEpaType

B) uHTepecamu uccienoBarens

4. ®opMyIupOBKa IeJTM UCCIIEJOBAHUS OTBEYAET Ha BOIPOC
A) uTo uccneayercs?

b) nnst wero uccnenyercs?

B) kem uccnenyercs?

5. 3amaun peICTaBIsIOT COO0M ATambl pabOThI

A) 110 TOCTH)KEHHIO TIOCTABJICHHOM LIEITH
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b) nononustOmME HIETH

B) s nanpHEWIINX U3BICKAHUIH

6. MeToibl uccneI0BaHUS OBIBAIOT

A) Teoperuueckue

b) smnupuyeckue

B) KOHCTpYKTUBHBIC

7. Kakue 13 npeuio’keHHbIX METOZ0B OTHOCATCS K TEOPETHUECKUM
A) aHaJIu3 U CHHTE3

b) aGcTparupoBanue u KOHKpeTU3aIus

B) nabnronenue

8. Hanbonee 4acTo BCTpeUaroTCsi B SKOHOMHUYECKUX MCCIIEAOBAHMIX METOIBI
A) dakropHoro aHanuza

b) anketupoBanue

B) meron rpaduueckux n3o0pakeHuit

9. 'ocynapcTBeHHasi CUCTEMa HAyYHO-TEXHUYECKOH HH(OpMAIMU COAEPKUT B CBOEM COCTABE
A) Bcepoccuiickue opransl HTU

b) 6ubnmorexkun

B) apxuBbI

10. OcHoBHbIME (yHKIMsIME opraHoB HTU siBistroTcst

A) cOop u xpaHeHre nHGopMauu

b) oGpa3oBarenbHas 1eATeTbHOCTD

B) nepepaboTka nHGOPMAIMH 1 BBITYCK U3IaHUI

VK-6.2 BriOupaeT u peanusyeT ¢ Ilpumepnulit nepeuenv mem nUCbMEHHBIX UHOUBUOYATLHBIX 3a0anuil (Icce):

HCI0JIb30BaHUEM JlaiiTe onrcanue 3a1aHHON MTPOOIEMBI:

WHCTPYMEHTOB 1. KpeaTuBHOCTbD U JIOTHKA KaK JBUKYIIME CUJIbI UCCIEA0BATEICKOMN 1eATENbHOCTH.
HEIMPEPHIBHOTO 2. Hayunas paboTa Kak BOIUIOIICHHE WHANBUAYAILHOCTH U (hOpMa camopeann3aiuy THYHOCTH.
o0pa3oBaHMs 3. OyHKIIUHN TBOPUECKOH S TEIHHOCTH B IMYHOU U MTPO(HECCHOHATLHON IEATEIbHOCTH YEIOBEKA.
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BO3MOKHOCTH  Pa3BUTHS
po¢heCCUOHATBHBIX

KOMIIETEHII I g1

COIIMaJIbHBIX HABBIKOB

4. Criennurka HayYHBIX HCCIeA0BaHUH (10 chepaM MpodheCCHOHATBHOM AeSITETbHOCTH CTY/ICHTA).

YK-6.3

BeictpauBaer  ruOkyro
po¢heCCUOHATIbHYIO
TPAEGKTOPHUIO C  YYETOM|
HaKOIIJICHHOI'O OIIbITQ
npoeccruoHaIbHON
JeATENbHOCTH,
JMHAMHYHO
M3MEHSIOLIUXCS
TpeOOBaHUI PBIHKA TPY/1a

u  CTpareruu JIUYHOTO

MPOUCXOJAT TPOPECCHOHANM3AIMS W COIUANIM3AMS B pa3HbIE TEPUOABI JKH3HH YeIOBEKa (IOTPYIOBOM,
TPYZIOBOM, TIOCTIETPYIOBOM)?

Ipo(eCCUOHATN3AMH U COLIMATN3ALUH.

pa3BUTHS.

Ilepeuens npakmuueckux 3a0anuii 011 3auema:
1 Morytr nu npodeccHoHANM3aMs U COLMANU3alUsi CTUMYIUPOBAaTh (TOPMO3UTH) Apyr npyra? Kak

2. B xozme MBICIEHHOrO0 caMOaHAlM3a IMOMBITANTECh CPaBHUTh y C€e0s WHTCHCHBHOCTH TIPOIICCCOB

OBHIEITPOPECCUOHAJIBHBIE KOMIIETEHIIUN

OIIK-1 — Cnoco0eH pemaTh NpPOU3BOACTBEHHbIE U (MJIH) HCCIeI0BATEIbCKIE 321241, HA 0CHOBE (YyHAAMEHTAJbHBIX 3HAHMII B 00J1aCTH MeTALTYPruu

COBpeMEHHBIe (l)](l3HKO-XHMH‘lECKI/Ie METOAbI UCCJICT0BAHHUS U aHAJIN3a

OIIK-1.1

Pemaer
npodeccroHaIbHbIE
3a1a4u B oOactu
MeTaJUTypTrUH "
TPOIIECCOB
MEeTaI000paboTKH,
UCTIONTB3YS
(dyHIaMeHTaIbHbIE
3HAHUS

OpTraHU4YCCKUX MOJICKYIL.

Bonpocwt k 3auemy
Y ®-crieKTpocKonus:
-BO30Y KJIEHUE U peJIaKcaIus,
-3akoH byrepa-JlamGepra-bepa,
-CII0COOBI N300paXKeHUsI SJIEKTPOHHBIX CIIEKTPOB,
-B3aMMOCBSI3b JJIEKTPOHHBIX CIIEKTPOB U CTPYKTYPhl OPraHUUECKUX MOJIEKYT,
-npuMeHeHne Y O-CcrieKTPOCKONUHU ISl KOJIMYECTBEHHO OIPEIEIeHHs] OpraHMUeCKHUX BEILECTB.
HK-cnekTpockonus:
-BaKHEHIIINE XapaKTepUCTHUYECKHE

IIOJIOChI IIOTJIOIICHHS B 00JIaCTH OCHOBHBLIX 4YacTOT KOJI€OaHMM

CHGKTpOCKOHI/ISI AACPHOTO MArHUTHOT'O PE30HAHCA:
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-SIBJICHUE SIZIGPHOTO MAarHUTHOT'O PE30HAHCA;
-IIPOTOHHBIM MAarHUTHBIA PE30HAHC (XUMUYECKHUU CIIBHT, CIIMH-CIIMHOBOE B3aMMOJICHCTBUE, WMHTErpajbHas
WHTEHCUBHOCTH curHajua IIMP;
-CIEKTPOCKONHUSA SI€PHOT0 MAarHUTHOI'O PE30HAHCA SIED.
Macc-crieKTpoMeTpus:
-OCHOBHBIE MPABUJIA U TTOAXO/IbI K MHTEPIIPETALIMU MACC-CIIEKTPOB;
-MacC-CIIEKTPBI BaKHEHIIINX KJIaCCOB OpTraHUYEeCKHUX
XpomarorpaguiecKkre MEeTO/IbI HCCIIS0BAHUS U aHAITN3A:
-4TO TaKoe xpomMartorpadus?
-KaKue BUJIBI XpoMaTorpadguu cymecTByoT? B yem ux riaBHoe orTimuue?
-B ra30BoOi Xpomatorpaduu, 4To BHICTYIAET B KAUeCTBE MOABUKHOM (Da3bl, HEMOABIKHOM (a3b?
-IIePEYHCITUTE TPEUMYIIECTBA Ta30BOM XpoMaTorpaduu.
-KaKOW MHEPTHBIN ra3 UCMOJIb3YETCs B JAHHOM METO/I€ U NoYeMy?
-OIMUIIKTE 00IIee YCTPOMCTBO ra30BOT0 Xpomarorpada.
-paccKa)XuTe NPUHIIUII AEHCTBUS TUIAMEHHO-NOHU3aMOHHOTr0 Aerekropa (ITN/).
-KaKue JOTOJHUTEIbHBIE Ta3bl HeoOxoaumbl mis padorsl [IMJI? B kakomM COOTHOIIEHWHW OHHU JIOJDKHBI
momaBatbes B ITAJ1?
-4TO TaKOe pexkuM padboTsl mpubdopa? Ha uro on Biuset?
-KaK M3MEHUTCS OOIMN BHA Xpomarorpaduyeckux MUKOB, €CIH YBEIUYUTh TEMIEPATypy B KOJIOHKE U
YBEJIMYUTH pacxo] raza?
-KaKOBa MOCJIeI0BATEIbHOCTh METOIMKH ONPEIENICHUS TPOLICHTHOTO COACPKaHUs YTIEBOAOPOAOB B cMecu?
-4TO TAaKOE CTaHAapTHas mpobda?

BCIICCTB.

OIIK-1.2

Bnaneer cnocobamu u
npueMaMu pelieHus
HCCIIEI0BATENBCKIX
3a1a4 B IpPEIMETHOU
o0JacT METaJUTypruu U
METaI000paboTKH

Tecm no oucyuniune 013 camocmoamenbHou padomaul
1. TTo mpuHIUTY B3aUMOICUCTBUS Pa3ACIIEMbIX KOMIIOHEHTOB CMECH CO CTPYKTYPHBIMU KOMIIOHEHTaMHU
HEMOoIBM)KHOM (pa3bl BEIAETSAIOT XpoMaTorpaduio:
a. PacripegenurensHyto
6. ToHKOCTIOWHYIO
B. AZICOpPOLIMOHHYIO
r. KonoHnounyro
1. [IpenaparuBayro
e. Ocamounyto
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2. [1o pacmonoxeHno HEeMOABMKHOHN (ha3bl BBIACIAIOT XPOMAaTOrpaduio;
a. Kosionounyto

6. bymaxnyto

B. [IpenapaTtuBHyt0

r. AHAJTUTUYECKYIO

1. [1nockoctHyro

3. ITo cdepe npuMeHEeHHS BbIIETAIOT XpoMaTorpaduro:
a. OcaziouHy0

6. [IpenapatuBHyO

B. TOHKOCIIOWHYIO

r. PacnipeaenurenbHyto

1. AHATUTHYECKYIO

e. PaznenurensHyro

4. ComnocTaBbTe BUJI XpoMaTOrpaduu U MPUHIIAI B3aUMOICHCTBUS pa3iesieMbIX KOMIIOHCHTOB U HETIOIBUKHOMN
(ha3bl, HAa KOTOPOM OH OCHOBAH:

1. AncopOumoHHast

2. Ocaounas

3. NoHoOOMeHHast

OIIK-1.3

[Ipumensier
(byHIaMeHTaIbHbIE
MEXTUCIUITIIMHAPHBIE
3HaHUS Uil PELEHMS
3aja4 B
npodeccrnoHaIbHOM
NeSITETbHOCTH

3aoanue uz npogheccuonanvHoil desamenvHocmu
Coenamp 3aKntouenue no pe3yibmamam aHaAIU3A UMEPEHUTL
CIIEKTPOMETP PEHTTEHOBCKHIA 3Heproaucnepcronnbiii Mogenn ARL QUANT X

Pesynbrarel usMepeHui
CTaHJapPTHBIA 00pa3en cocTaBa pPyAbl KEIE3HOW CHACPUTOBOU P90,
CpenctBo aTTecroBanHoe cojepkanne CaO 2,55 %, abOconroTHas MOTrPEIIHOCTh
1.  wu3mepeHwmit arrectoBanHoro 3HaueHus 0,03 % (P=0,95)

2. Pe3ynbTaTe! onpenenenns orHocutenbHoro CKO Ca
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>

Maccosas goist, %

CpeaHee 3HaYCHHE
MaccoBo# goiu, %

OTHOCHTEIIHHO
e CKO, %

JOIIyCTUMOE 3HaYECHUE
CKO, %

2,55
2,54
2,49
2,60
2,56
2,57
2,50
2,49
2,55
2,55

O© 00 NOoO Ol WN -

(BN
o

3akiroueHue

YuciieHHbIE METOABI B PCIICHUHU MATEMATHYCCKUX MoaeJaen

OIIK-1.1 Pemaer Teopemuueckue 6onpocwl 014 3auema U IK3AMeH0E
PO eCcCHOHATBHEIC [lepedyeHb TEOPETUUECKUX BOMPOCOB K IK3AMEHY:
3amasn B obmacth AJITOPUTM BBIYMCIIEHHS OTIPEAETUTENS MATPHIIBL.
METaJUTYprHH u .
HpOIECCoB ANTOpPUTM BBIYHUCIICHUS OOPAaTHOM MAaTPHIIBL.
METANI006patoTKH, Pemennst CJIAY ¢ TpexauaroHajJbHON MaTpULIEH.
HCTIONb3YsL MeTobl, OCHOBaHHBIE HA Pa3I0KEHUN MaTPHILIbI.
(GyH1aMeHTaIbHbIE Mertobl, OCHOBaHHBIE Ha TOCTPOEHUH BCIIOMOTaTEIbHOW CHCTEMBI BEKTOPOB.
3HAHUA Meton 0OCHOBaHHBIN Ha CONPSDKEHHBIX TI'PAaJUEHTAaX.
OIIK-1.2 Bnageer cnocobamu wu Ilpumepnvie npakmuueckue 3a0aHUA 0114 IK3AMEHOB U 3a4ema:

nprueMamMu pelieHus
HCCIIEIOBATENbCKUX

PIeMEHTOB nopsiika n = 7 + N, N-HoMep CcTyIeHTa.

LU-pa3noxenue marpuipl. CreHepupoBaTh KBAJpPaTHYIO MaTpully A ¢ mpeoOnajaHreM JuaroHalbHBIX
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3a7a4 B IPEAMETHOMU [TocTpouts LU-paznoxenue MaTpuiist A.
00/1aCTH METAUTYPTHH 1 CrenepupoBarh cToj0er; cBOOOAHBIX wieHOB b u pemmth cucremy A.X = b ¢ ucnonb3oBanuem LU-
MeTannoodpadoTKu pazioxkenue Matpuibl A. HallTu HeBA3KY peleHus.
BoruncnuTh onpenenuTens MaTpUllbl A ¥ HAaWTH JUTs Hee 00paTHYIO MaTpuily, ucnonb3ys LU-pasnoxenue
MaTpuLbl A.
Pemnte CJIAY 3a1aHHBIM METOZOM C TOUHOCTBIO € = 0.01,
19-X1—4-X2—9-X3—X4 =100
-2-X +20-x -2-x —=7-x =-5
1 2 3 4
| (=3 X,—9- X +12- X, = 69
OIIK-1.3 [Ipumensier Ilpumepnvie npuknaonvie 3a0auu u 3a0aHus
(ynnamenTanbHbIe Pemnts CJIAY 3ananHbIM MeTo0M ¢ TounocTbio € = 0.01,
MEXTUCIUTLITTHAPHBIE
3HAHUS JUISI  PEIICHHS
saaq B 19-x1-4-%X2—9-X3—x4 =100
podeccHoHaTBHOI —2:X +20-X —=2:X —7-X =-5
JeSITeTbHOCTH

6-X,—5%X,—-25-%+9-x,=34
[=3-X,—9-%X; +12-x, =69

O01Ias XuMHYeCKAsl TeXHOJIOT U

OIIK-1.1

Pemaer
npogeccuoHaIbHbIE
3a/1a4M B 00J1aCTH
METaJTypriH U
HPOLIECCOB
METaI000paboTKH,
UCTIONB3YSI

1. Xumudeckoe Mpou3BOJACTBO. HMepapxudeckass OpraHu3aiusi MPOIECCOB B XHUMHUYECKOM IPOU3BOJICTBE:
MOJIEKYJISIPHBIN YPOBEHb, YPOBEHb MAJIOTO 00beMa, YPOBEHb IMOTOKA, YPOBEHBb PEAKTOPA, YPOBEHb CHCTEMBI.

2. Xumuko-texHonorndeckwii mporecc. Kmaccudukarmms XTI Jlnmutupyromme craauu. IIpoueccsl,
MPOTEKAOIIKE B KUHETUUECKOU, TUPPY3HOHHOM U epexoIHOM 001acTsX.

Kputepun s pextuBHOCTH XUM.TIpor3BocTBa U X T11: TeXxHHYeckne, SKOHOMUYECKHE; COIIUATbHBIE.

4. Hampaenenue xumuueckux peaxiuil. M3menenue sneprum ['mb6ca B xone peakiuu. YpaBHEHHE HU30TEPMbI
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MHOMKCZWZOPCZ KomnemeHyuu
(byH,I[aMeHTaJ'IBHBIG Bant- FO(b(l)a. OcCHOBHBIE 3aa4u TEXHOJIOTHYECKHUX pPacd€TOB Ha OCHOBAaHUHW TEPMOJUHAMHUYCCKHUX
3HaHUA 3aKOHOMepHOCTCﬁ XHUMHYCCKUX npeBpameHHﬁ.

10.

OO0mmure 3aKOHOMEPHOCTH XUMHUYECKHX MpoIreccoB. PaBHOBecHE B TEXHONIOTHUECKUX mporeccax. [Ipunnumn Jle-
[atenbe. CriocoObl cMernienus paBHoBecHs. CTETeHb MPEBPALICHUS ChIPbsI. BHIXOJ MPOIYKTOB.

CkopocTh  XMMHKO-TEXHOJOTMYECKMX  mporeccoB.  Kunermdeckas u  nuddysuonHas  obiactu
TEXHOJIOTHYECKHUX IMporieccoB. CrocoObl YBETUYEHUSI CKOPOCTH IpoIlecca.

@DaKTOpBbI, ONPEAEIIAIOIINE CKOPOCTh XUMUKO-TEXHUYECKUX IPOLIECCOB, IIPOTEKAOIINX B TOMO- U T€TEPOTrCHHbIX|
cpenax. Posib KOHIIEHTpAIIUU peareHTOB, TEMIIEPATYPhI, IaBJICHUS U OOHOBJIEHUS IMOBEPXHOCTU Pearupyroninx
(a3 Ha CKOPOCTh MPOTEKAHHS TEXHOJIOTUYECKUX MTPOIIECCOB.

3aBUCUMOCTH CKOpPOCTH pCaKunu OT KOHLCHTpalWHu PpearcHTOB. Kunernueckoe YpaBHCHHE. Koncranra
(k03 purreHT) ckopocTu.

3aBUCUMOCTh CKOPOCTH pEaKI[Md OT TeMIIepaTypbl. OHEpPTrHsl axkTUBAIlMU. YpaBHEHHE AppeHHyca.
Karanuzatopsl. [Ipombiinennsiil katanu3. KontaktHsie Macchl. MIX cocTas.

TexHoNOrHMYECKHE MPUEMbI YCKOPEHHUS (3aMeIIeHHs) peakiinii. JKOHOMHUYECKHUE U TEXHOJIOTHYecKue (pakTopsl,
OTPaHUYMBAIOLINE IPUMEHEHHUE BBICOKMX TEMIIEPATYP U JAaBJIICHUM KaK CPEICTB peryanpoBanus ckopoctu XTI

- OHpeIleJ'II/ITI) IMPUHIUIIHAIIBHYIO BO3MOXHOCTB ITPOTCKAHUA PEAKIIUA
COy(,y +4Hy .y <> CHy ) + 2H,0,

—394,4 0 —-50,8 —228,4  xHoc!| monw
npu cranaapTHeIX ycnoBusax (T=298 K). 3nauenus AG%zgs Bcex YYaCTHUKOB PEAKIIUU IIPUBEICHBI
IIOJ] YPaBHEHUEM.

- I/ICHOJ'IB3y}I IMPUHIHAIL Jle-IllaTtenbe MMPECIJIOKUTC CIIOCOOBI YBCIIMYUCHUA paBHOBCCHOﬁ CTCIICHH]
IpeBpallCHUA HpI_/I IIPOTCKaHUN DeaKLII/Iﬁ )
CO+H,0=C0,+H,+Q,; CHy=CHg+H,— 0

o) P p:

Harmmmre BBIPAXKCHUC OJI1 KOHCTAHTBI paBHOBCCHA.

— Kakue npenmyiiecTBa UMeeT cxema MPOU3BOACTBA a30THOM KUCJIOTHI MPHU JABYX AABIEHUAX (PHC.) MO
CPaBHEHHIO CO CXEMOM NPH €IMHOM JIaBJICHUH?
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Boagyx 6
H,0
P =045 MIIa l
Hurpozsrsie Otxonamye
2 }— Jasb [i 4 |—— rasm
e MTlla fHNO,
— IIpou3BoacTBO aMMHaKa U3 MPUPOIHOIO I'a3a MOKHO MPEICTABUTh XUMUYECKON CXEMOM:
CH, + 2H,0= CO, + 4H,
3H, + N, = 2NH;
WM CyMMapHBIM ypaBHEHHEM 3CH, +6H,0+4N, = 3CO, +8NHj;.
Teopernueckn Ha mpousBoacTBo 1T NH3; HeoOxoaumo 3arpatuts 494 M IPUPOJHOro rasza (MeraHa). PeanbHbIl
pacxonHbIi ko3 duimeHt cocrasisier oosnee 1000 M*/1T NH3. HasoBuTe BO3MOXHBIE MPUYXHBI JOTIOJHUTEIIHBHOTQ
pacxoza NpUPOAHOrO rasa.
OIIK-1.2 Bnageer ciocobamu u

MpHUeMaMHU peleHus
HCCIIEI0BATENBCKUX
3a/1a4 B IIPEAMETHOU
00JIaCTH METAJITypTruH U
METaTI000pabOTKH

1. Knaccudukarus moaeneir XTC u UX OCHOBHBIE OCOOEHHOCTH.

2. Pacuer XTC. INpunmuns! pacyera. ba3oBeie ypaBHeHus. MarepuanbHblii O0ananc. [IpuHIMIIBI cocTaBiIeHNSs]

MaTepHabHOrO OajlaHca XWMHUKO-TEXHOJIOTHYECKOro Tpoliecca. DHepreTHUeckuil (TeruioBoi) OaraHc,
[IpuHIHMI ero cocTaBiaeHUsI.
3. DddexTHBHOCTD MCTIOB30BaHMS MAaTEPHATBHBIX pecypcoB. Pacxoaubie koadummeHTsl. CTEneHb
MCIIOJIb30BaHUS CBIPBSI.
4. Dueprernueckas 3¢ dexruBrocts XTC.

5. Omnpenenenue 3¢ dhexTuBHOCTH opranuzamnuu nporecca B XTC no pesynpTaTam 6amancoBoro pacuera XTC.

CocTaBbTe XMMHUYECKYI0O U (YHKIHMOHAJIBHYIO CXEMBI IPOM3BOJCTBA Pa30aBICHHON a30THOM KHCIOTHI.




Koo
uHouKamopa

Unouxamop oocmuicenus
KOMNnemeHyuu

Oyenounvie cpedcmea

Onpez[enI/ITe YCJI0BUA CUHTE3A. HazoBure ocHOBHOE O60py,Z[OBaHI/Ie, HCIIOJIB3YyEMOC B 3TOM ITPOMU3BOACTBC.
CocraBbTe XUMHYECKYIO U (bYHKHHOHaJIBHy}O CXEMbI IIPOM3BOJACTBA aMMHa4YHOI CCIIMTPHI. Kax|
HCIIOJIB3YCTCA TCILJIOTA HeﬁTpaﬂHSaHHH B npouecce?

Omnpenenuth pacxo]l TEXHHYECKOro KapOuaa Kambiws, uiss noiaydeHus 200 1 ameTwieHa MO peakiyy|
CaC+Hy,0=CaO+H,C,. Conepxanmne CaC, B TexH.kapoue, % (macc)- 82; Crenens paznoxenus CaC, 95%.

[IpemioKuTh TEXHOTOTHYECKUE METO/IBI YCKOPEHUS (3aMeIJICHHUsI) peaKI[uu KOHBEPCUU MPUPOTHOTO Ta3a.
iy
A T—= R

Ipouece ocymecrausercs ¢ nporexanmem npocToil 0GPATHMOIl PEaKIHH HEPBOro HOPAIKA ks

3aBUCUMOCTh cmeneHu npespawjenus x(t) npu temmeparypax 71 v T2>T10s8 SHIAOTEPMHYECKON U
9K30TEPMHUYECKON pEeaKlMil B peakTOope MACATbHOIO BBITECHEHHUs IpEICTaBlIeHa Ha pUC.

L

WITPUXOBLIMH JIMHHSAMM NOKA3aHbI PABHOBECHBIE CTENEHH NPEBPALIEHHUS X, IJIs TEX JKe yCJIOBHI
Kakoit TtemnepaTypHblii pexuM OyIeT ONTUMAIbHBIM Uil OOECleYeHHsT MaKCHUMalIbHOMN
MHTEHCHUBHOCTH IpoIlecca ¢ SK30TEPMHUUECKON 1 3HIOTEPMHUUECKON peakiuei?

OIIK-1.3

IIpumenser
(dbyHIaMEeHTaTbHbIC

Paccunraiite Maccy ¥ 00beM CyXOro BO3AyXa, TCOPETUICCKH HEOOXOIUMOTO IS TIOJTHOTO CropaHus 1 Kr
yrist ¢ maccoBoit goneit: C -0,862, H, — 0,046, No— 0,012, Braru -0,010, 30161 — 0,070.
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MEXIUCIUTLTHHAPHBIC
3HAHUS JUTSI PEILICHHS
3aja4 B
npodeccrnoHaIbHOM
JCSITeITbHOCTH

Kaxkoit 06beM 3annmaet kucinopoa Maccoit 8 r npu 28 0C u naBnenuu 744 mm pr. c1.?
DOHTaNBNUs peakuuu HelTpanu3zauuu ammuaka 52,5%-Hoit azotHo# kucnotod AH = —106,09 x/x/Momb|
Onpenenure, CKOJBKO BOJBI MOYKET MCIAPUTHCS 3a CYET TEIUIOTHl peakuuu HeWtpanmuzauuu 212,51
amMMHaka. DHTalbnus napoodpaszoBanus Boabl AH = — 2684 k/x/kr.

OmnpenenuTh pacxo/ ChIpbs (TTOBapeHHAs COJIb, KYTIOPOCHOE MAcCIIOo) Jyisl ipou3BozcTBa 1 T cynbdara Hatpus ( B
pacuere Ha unctbiii Naz SO, ). ComeprkaHre OCHOBHBIX KOMITOHEHTOB B ChIpbe, % (Macc): NaCl - 96,0; H,SO; -
93,0. CreneHs pasoKeHUs NacCl (macc JIOJIN ) - 0,9.
H, SO, + 2NaCly,,) = Na,SO, + 2HCI T

VYpaBHeHHE ~ peakluy

CocraBuTh MaTepHUallbHBIN OaaHC Tporecca CKUranus 1 T cepocoeprkaiiero Chlpbs KUCIOPOaAoM Bo3myxa. ChIpbg
comepskut, (Mac. o ): S -0,99, H,0 - 0,06, 30;1a—0,04.

OO6ocHyiiTe BbIOOp ycIOBMI Ipoliecca KOHBEPCHMM MeTaHa BOJSHBIM HapoM (JaBlIeHHE, TeMIleparypa,
COCTaB PEaKI[MOHHON CMECH).

I/IH(])OpMaIII/[OHHI)Ie TEXHOJOI'uM AJisd

OﬁpﬂﬁOTKI/I IMIIMPUIECCKUX JAHHBIX B XUMHYECKOH 1 MeTaﬂﬂprquCKOﬁ NMPOMBIINUICHHOCTH

OIlK-1.1

Pemaer
npogeccuoHaIbHbIE
3agayd B 00JacTH
METaJLTypriu "
IIPOLIECCOB
METaI000pabOTKH,
UCTIOJNIB3YS
(GbyHIaMeHTalbHbIE
3HAHUS

2

[ lepeuens meopemuueckux 0NPoOCos K 3auemy:

1.Yto Ha3bIBaE€TCA CTATUCTHKOM?

. Jlns gero Hy>keH aHanu3 uHdopMaru?

. Kak knmaccupuumpyrorcst norpemHocTu?

UTto Ha3BIBAIOT a0COTIOTHOM MOTPEITHOCTHIO?

UTo Ha3bIBAIOT OTHOCUTEIBLHOU MOTPEUTHOCTHIO?
Uto Ha3bIBAIOT NPUBEACHHON MOTPEMIHOCTHIO?

. Uro Takoe “npomaxu’?

. UTo Ha3BIBAIOT KJIACCOM TOYHOCTHU Ipubdopa?

. UTo 03HAYaeT ero YMciIeHHOE 3HaueHue?

10. ITapHast 1 MHO>KECTBEHHAsI KOPPEIALMS?

11. Kak onpenenuts K0O3PHUIUESHT KOPPEIISITIH?
12.Yucnennoe 3HaueHue ko3 duumenra koppenauuu?
13. Yto Ha3wIBaIOT perpeccueii?

14. TlosicHUTE MPUHILIUIT METOJ]a HAUMEHBIINX KBapaTOB?

© o J o 0~ ®
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15. YpaBuenue perpeccun U KO3 GHUIIMEHT armmpoKCUMAIAK?
16. YpaBuenue nunuu TpeHaa u KodhGUIIMEHT arnmmpoKCHMaIim?
17. Yto na3siBatoT kputepuem duiepa?
18. Uto Ha3wiBaroT kputeprem CThroieHTa?
19. Kak BbINOSHAETCA NIPOBEPKA CTATUCTUYECKUX THIIOTE3 Ha aJIeKBAaTHOCTb.
OIIK-1.2 Brnaneer cnocobamu u IIpumepnvie npakmuyeckue 3a0anus 0ns 3a4ema:
IpHEMaMHu peHICHHA - Hcnionp3yst GyHKIUIO cO3MaHus Tpa@uuecKuX 0ObEKTOB Ha JIUCTAX W JUArpaMMax 3JIEKTPOHHBIX TaOJIHIL
UCCICHOBATCILCKUX  Excel (uueliuaThle rpaduKm), OLEHUTH JOCTOBEPHOCTH 3HAYECHUH IApaMETPOB MACCHBA JAHHBIX M yJIAIHTH
3T B TPCAMCTHOM | o rarommme Toukw.
00J1aCTH METATypIruu U . . .
METAIT006pAGOTKH - BbInOMHUTE OnucaTeNbHYI0 CTaTUCTUKY, MHOKECTBEHHBIM KOPPESLMOHHBIN aHaiu3, perpecCHOHHBIN
aHAJIN3 3aJlaHHbIX 3aBHCUMOCTEH (BJIMSHUE 5-7 TEXHOJOTMYECKUX MapaMeTpPOB Ha 3aJaHHYIO (YHKIMIO OTKJIMKA
(MHAWBUYaTBHO IO 33/IaHHIO))
OIIK-1.3 [Tpumensier 3adanus na pewenue 3a0ay uz npogeccuonanvrol oonacmu:
(yHIamMeHTanbHBIC - B cpene 3JIeKTpoHHbIX Tabmul Excel mpoananu3upoBaTh NMpOU3BOICTBEHHBIE JaHHBIE JOMEHHOTO 1€Xa
MEXIUCIMILTMHAPHBIE  [TAO «MMK» 1 ouieHUTh BIUSHUE TEMIIEpaTypbl U JaBJIEHUS B IIaXTe JJOMEHHOW I€YM Ha PaBHOBECHBIM COCTaB
3HaHUAg 1 pCIICHUS rasa;
3amaq B - UCT0JIb3Ys nakeT «OnucarenabHas CTaTUCTHKA», IPOAHAIU3UPOBATh BHIOOPKY M3 120 macrnopToB BhITyCKa
PO eCCHOHATBHOI kokca B ycnoBusax KXII ITAO «MMK».
ACATCIIBHOCTH - B cpelie dNeKTpoHHBbIX Tabmui Excel mpoaHanmu3upoBaTh MPOU3BOJCTBEHHBIC JaHHBIE JTOMEHHOTO I1€Xa

[TAO «MMK» 1 OlIeHUTh BIMSHUE TEMIEpaTypbl U JAaBIEHHS B IIaXTe JOMEHHON IeYd Ha paBHOBECHBIN COCTaB
rasa;
- UCTIONB3Ys MmakeT «OnucaTenbHas CTAaTUCTHKAY, MpoaHan3upoBath BEIOOPKY u3 1300 muaBok B KKII.

Macco- u TENJIONMEPEHOC B Nr€TEPOr€HHBLIX CUCTEMAX

OIIK-1.1

Pemaer
npodeccuoHabHbIE
3aJaud B o0yacTH
METaJUTyprHH u
IIPOLIECCOB
METaI000pabOTKH,

Teopemuueckue eonpocwt (IK3amMeHAyUOHHbBIE):
1. CnocoObl mepeHoca Teria: TemIoNPOBOIHOCTD, KOHBEKIIHS, TEIUIOBOE U3MydeHHe. [[OHATHS «TemIooTaa4a» u
«TerIonepeaaya.
2. OcHOBHOE ypaBHEHHE TeIUIoNepeaaun (Ui CTallMOHAPHOTO M HeCTallMOHApHOTO TipotieccoB). Koaddurnment
TETUTOTIePEIAYH.

3. Bripaxenue 3axkoHa ®ypbe A7 TEIUIOBOrO IOTOKA, MEPElIaBaeMOro TEIIONPOBOAHOCTRIO. Koadumment
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UCHONb3Ys TEIUIONPOBOAHOCTH. [IpriMephI TEIIONPOBOIHOCTH PA3IMYHBIX BEILIECTB.
(dbyHIaMeHTalbHbIe 4. VYpaBuenue HploTOHa Ui mpoliecca TEMJIOOTAAYM OT CTEHKH K cpene. Koadduiment temnoornaun o u
3HAHUS (akTOpbI, OT KOTOPHIX OH 3aBUCHT.
5. TemnoBoe mogobue u ero kpurepuu (Hyccenbra, ®ypsre, [Ipanatns, Ilekne, I'pacroda). Kpurepuanbsaoe
ypaBHEHHE KOHBEKTHBHOTO TEIIOOOMEHA M €ro KpaTKas XapaKTepPUCTHKA.
6. TemnooOMeH B C10€ KYCKOBBIX MaTEPHAJIOB.
7. TermooOMeH B HEITOABUKHOM CJIOE.
8. HarpeB mI0THOTO CIIOS PU TIEPEKPECTHOM JBUKCHHH TTOTOKOB.
9. HarpeB marepuasa B INIOTHOM CJIO€ MPHU MPSIMOTOYHOM U MPOTHUBOTOYHOM JIBUKEHHSIX MOTOKOB.
10. OxapaktepusyiiTe 00IIHe 3aKOHOMEPHOCTH MacCOIIEPeHOCca B CUCTEMax C ydacTheM TBepaoi ¢asel. [losicHuTe
OTBET Ha MPHUMEPE CXEMbl OJHOMEPHOIO MOTOKA BELIECTBA M3 TBEPJAOrO TEJla B MOTOK JKHUJIKOCTH (Ta3a WiH
rapa), OMbIBAIOIIEH 3Ty MOBEPXHOCTb.
11. KaxoBbI 11eNK yJaleHusl BIard U3 TBEPAbIX U MacTooOpa3HbIX MarepranoB? UTo Takoe Cylika, U Kakue BUIb]
CyLIKU ObIBatOT?
12. TlpuBeauTe OCHOBHBIC CBOWCTBA BIAXKHOTO BO3/1yXa (a0COJFOTHAS M OTHOCHUTENIbHAS BIAXKHOCTH, TOYKA POCHI,
BJIArOCOJIEP>KAHKE, SHTATBINA (TEIIOCOAEPKAHNE)) U OXapaKTEPUZYHTE UX.
13. Oxapaxtepu3syiiTe Tpu (HOpPMBI CBS3M BJIark ¢ MaTepuagoM. UTo Takoe paBHOBECHAs BIAKHOCTb Wp, U OT YErQ
oHa 3aBucut? [IpuBenute npumep KpuBoii paBHOBecus W,=f(p).
14. OxapakTepusyiiTe KHHETUKY CYIIKH 110 KPUBOM CYIIIKH, TOSICHUB BCE TIEPUOBI i YIaCTKH 3TOU KPUBOH.
15. Kakoii mporiecc SKCTpaKIuy B XUMHUYECKON TEXHOJIOTHH HA3bIBAIOT BBINEIAYUBAHUEM, U T]I€ €r0 TPUMEHSIOT?
B uem 3akmrouaeTcst mpoliiecc BbIIIEIauUBaHMs, U UTO BIUSET IPU 3TOM Ha IEPEHOC BelecTBa?
16. Yro sBisieTcss ABWKYIIECH CHIIOW Tporiecca BhImenadunBanus? Kak BIHSIOT HAa CKOPOCTH BBHIIICIAYHBAHUS
nepeMenImBalme, TeMIepaTypa U CTENeHb U3MENIbUEHUSI TBEPIOTO BellecTBa?
17. Kaxkue ciocoObl pacCTBOPEHUS U BBILIEIAYMBAHUS MPUMEHSIOT B XUMHUECKOH TexHomorun? Kpartko nosicHuTe
CXEMBbI UX IIPOBEJICHHUS], TOCTOUHCTBA U HETOCTATKH.
18. TlosicHUTe OCHOBHBIC XapaKTEPUCTHKHU aJICcOpOCHTOB. KpaTko oxapakTepusyite BUIBI TPUMEHSEMBIX B
XUMHYECKON TEXHOJIOTUU aJICOPOEHTOB (aKTUBHBIE YTIIU, CHIIMKATEIIH, [[EOTUTHI, HOHUTHI).
19. Kakue MeTOJbI JecopOIHH U JIeCOPOUPYIOIIME areHThl MPUMEHSIOT B XUMUYeckoi TexHomormu? 19. Kak
[MPOBOJST PEreHEePALNIO aKTUBHOTO YTJIS U LIEOTUTOB?
OIIK-1.2 Bnageer cnocobamu u Ilpumepnboiii nepeuens 60npocoe 014 CEMUHAPOE — OUCKYCCUTL NO MEMAM:

pueMamu pelIeHus

- O01mMe 3aKOHOMEPHOCTH TIepeHOoca BEIIECTBA B TBEPAOH (aze (CTPYKTypa TBEPABIX MaTEPHAIIOB; Ki1acCu(UKariums
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UCCIIEIOBATEIBCKUX TBEP/bIX MaTepUANIOB; TU(PPY3MOHHOE PABHOBECHE; OCHOBHBIE MEXaHU3MbI MacCONEPEHOCA);
3aga4 B npeaMeTHol r OOIue 3aKOHOMEPHOCTH IepeHOca BelllecTBa BO BHEHIHEH (pa3e, MEeXaHU3MBbl IIEPEHOCA BELIECTBA BO BHELIHEH
00JIaCTH MEeTATypruu U |(hase; KpUTepHaIbHBIC YpaBHEHHS MAacCONEPEHOCa;
METaI000paboTKH - OCHOBHBIE METO/BI MCCIIEOBAaHUI MacCOIPOBOJHOCTH B IIpOLECcCaX CYLIKH, aJcOpOLUM Ul peLIeHus
MpoeCCHOHATBHBIX 33/1a4  (BIUSHHE IOPUCTOW CTPYKTYpPHl HAa MAacCONPOBOJHOCTh MpPU CYIIKE, BIHSHUE
(u3nYecKUX CBOMCTB Cpebl B IOpax MaTepHaja Ha MacCOIpPOBOJHOCTh IPHU CYIIKE; MACCONPOBOAHOCTb IpPHU
CYLIKE KOJUIOUJHBIX KalWUISIPHO-TIOPUCTHIX MaTEpHaIoB; MaCCONPOBOJHOCTD IIPU a1cOpOLIUN)
OIIK-1.3 [Ipumensier Ilpumepnvle npakmuuecxkue 3a0aHus1:
(dbyHIaMEeHTaTbHBIC 1. HayanibHOE cOCTOsTHUE BO3/1yXa, MPUXOASIIEro B Kasopudep t, = 15 °Cu ¢ = 40%. B kanmopudepe Bo3ayx
MEXIUCLMILIMHAPHBIE  [HarpeBaercs 10 t, = 130 OC. Ha BBIxOz€ W3 cymiiku @ = 95%. IloTepu Temia B 1elCTBUTENBHOM IIPOLECCE CYILIKY|
3HaHUSA I PEIeHMsd ((nor = 1,59 MJIx. Haiitu pacxox Teria Ha AefiCTBUTENbHBIN IPOLECC CYILIKH.
3aj1a4 B 2. Brlinte paccuuTaHHBIN MPOLECC CYLIKU MPOU3BOIAT CMECHIO CBEXKEr0 BO3/AyXa U OTpabOTaHHOIrO, MpUYEM
npogeccuoHaTbHON [IpY CMEILLIEHUH TeMIlepaTypa cpeaHss Mex 1y HUMHU. [loTepu Temia B J€HCTBUTENBHOM MPOIECCE CYIIKH (ror = 1,9
NeATENbHOCTH M/JIx. Halitu pacxo/ Teria Ha JeMCTBUTENIbHBINA MPOLECC CYIIKH MPHU NEPEKPECTHOM JBIXKEHUH (a3.

3. Ha cymiky npuxonsat octeiBmue apiMoBble Ta3bl t; = 180 "C u d = 10 r/kr u BO3ayX ¢ TeMIreparypoi t,; =
15°C un ¢ = 40 %. Cymka npoucxoauT npu temnepatype t,= 130 oc. [ToTepu Temna B A€HCTBUTEIBHOM MIPOLIECCE
CYIIKHU (nor = 1,5 M/Ix. HaliTi pacxo/ Teria Ha 1elCTBUTEIbHBINA MPOLECC CYIIKH.

4. Cy1ika o myHKTY 3 POMCXOJUT C PEUPKYIIALUEel 0OTpaOOTaHHBIX JBIMOBBIX ra3oB. CyIlIKa IPOUCXOIUT
pu Temmeparype t, = 130 ocC. [ToTepu Temma B MpoIiecce CymKu quor = 1,9 M. HaliTu maponpoHUIIaeMOoCTh U
pacxo]i Teria Ha MPOLEecC CYIIKH.

IIponeccsl ¥ annaparbl B XUMHYECKOH M METALIYPrHYE€CKOM MPOMBIILIEHHOCTH

OIIK-1.1

Pemaer
npodeccuoHabHbIE
3aJaud = B o0yacTH
METaJUIypruu u
MPOLIECCOB
METaI000pabOTKH,
UCTIONB3Ys
(dbyHIaMeHTaIbHBIC
3HAHU

Teopemuueckue IK3ameHAUUOHHbBIE 6ONPOCHL:
. Knnaccudukaiys OCHOBHBIX MPOIIECCOB U aNNapaTOB XUMUYECKONH M METAJLTYPrHUECKON MPOMBIIIIICHHOCTH.
. AHQJIN3 ¥ pacyeT TEXHOJOTHYECKOM amnmapaTyphbl.
. O01Ire MoI0XKEeHHS O COCTABICHUN MaTepUaIbHBIX U TETIOBBIX OAJTAHCOB.
. OCHOBHOE ypaBHEHHE THAPOCTATUKH U €r0 IPUMEHEHHE.
. OCHOBBI TUAPOJUHAMUKH. Y paBHEHHUE HEPA3PBIBHOCTH MOTOKA.
. OCHOBHBIE KPUTEPUH THAPOTUHAMHUIECKOTO TIOI00NS.
. PesxuMbl IBUKEHUS )KUJIKOCTH.
. YpaBHenue bepHynnu 11 uaeanbHbIX U PEaTbHbBIX KUAKOCTEH.

OO ~NOoO U, WNPE

. HOTepI/I Haropa U UuX pacde€T B 3aBUCHUMOCTHU OT PEIKUMOB IBUKCHUA KUJIKOCTH.
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10. MecTHbI€ cONPOTUBIEHUS IOTOKAM U pacueT TpyOOIIpOBOIOB JIsl TPAHCIIOPTA HKHJIKOCTEH.

11. Tlepememenue xuakoctei. Hacocsl.

12. TlopuiHeBbIe HACOCHI.

13. LleHTpOOEKHBIE HACOCHI.

14. Kpatkas xapakTepucTUKa TeII000OMEHHUKOB: TIOBEPXHOCTHBIE U CMEILICHUSI.

15. KoxyxoTpyOHble TEMII00OMEHHUKN: KOHCTPYKIUS U HEAOCTATKU OJJTHOXO/IOBBIX TEIIJI00OMEHHUKOB.

16. MuoroxozaoBsle TerooOMeHHuKU. Temnooomenuuku ¢ U-o6pa3sHeiMu TpyOKaMu.

17. OcHoBHBIE CTTOCOOBI YBEIMYECHNSI HHTEHCUBHOCTH TEIUIOOOMEHA.

18. CpaBHUTENbHAS XapaKTEPUCTHKA TEINIOOOMEHHBIX anmnapaTtoB. [lopsiok pacueTa Tena000MEHHBIX allapaTos.

19. OcHOBBI TETIOBOTO pacdeTa peKynepaTopoB.

20. OCHOBBI TEMJIOBOT'O pacyeTa pereHepaTopoB.

21. Tlosicaute cxeMy pabOTBl SKCTPAKIIMOHHBIX ANIapaToB C HETOABIKHBIM CIIOEM TBEPAOTO MaTepuana, Ux
NTOCTOMHCTBA U HEAOCTATKHU.

22. Tlosicuute cxemy paOOTHI HEMPEPHIBHO IEHCTBYIOIIMX AKCTPAKIIMOHHBIX amlapaToB C MeXa-HUYeCKUM
repeMeInBaHueM, UX JOCTOMHCTBA U HEJOCTATKH.

23. Tlosicaute cxemy paOOThl SKCTPAKLMOHHBIX aIlllapaTOB CO B3BEIIEHHBIM (WJIM KHUIISIIUM) CIOEM, HX
NTOCTOMHCTBA U HEAOCTATKH.

24. TlosicHUTE OCHOBHBIE XapaKTEPUCTHKH ancopOeHTOB. KpaTko oxapakTepusyiiTe BUABI NMPH-MEHSIEMBIX B
XMMHUYECKON TEXHOJIOIUHU aIcOPOEHTOB (aKTUBHBIE YIJIU, CUIIMKAreld, 1Ie0JIU-Thl, HOHUTHI).

25. Kakue meronpl necopOuLMU M J1ecOpOMpPYIOIIME areHTbl NPUMEHSIOT B XUMHuUeckoi TexHoiorun? Kak
[IPOBOJISAT PEreHePaII0 AKTUBHOTO YTJIsl U LIEOJIUTOB?

26. [TosicanTe cXeMy paboTHI a7cOpPOEPOB C HETIOABIIKHBIM CIIOEM TIOTJIOTHTEIIS.

27. TlosicHuTe cxeMy paboThI a1cOPOEPOB € IBUKYIIIUMCS CIIOEM MOTJIOTUTEIS.

28. [losicHuTE cXeMy pabOTHI aACOPOEPOB C KUISIIAM CIIOEM TTOTIOTHTEITS.

29. Kakue npoiieccsl OTHOCAT K MOHOOOMEHHBIM, B 4YeM MX OTJIMYHE OT OOBIYHOM aficOpOIiH, U I/1e UX

npuMeHstoT? KpaTko mosicHUTe cxemy yCTpOHCTBa M pabOThl HOHOOOMEHHON YCTaHOBKU MEPUOINUECKOTO
neiictBusi. Kak MoxHO MHTEeHCU(DUIIUPOBATh pabOTy HOHOOOMEHHBIX YCTAHOBOK?

OIIK-1.2

Bmageer cmocobamu u
npueMamMmu pelieHus
HCCIICAOBATCIIBCKUX

3a0a4 B IIPEIMETHOU

Ilpumepnoe 3a0anue na Pacuemno-zpaguueckyro pabomy:
Tema: «Pacuém 060pyoosanus yuacmka no0ozpeea ucxXxo0Hol cMecu peaKmopHoll yCmaHoeKu)
[[enb pabomui:
TennoBoi U THPaBIMYECKUN pacueT 000pyA0BaHUs ydacTKa IMOJ0TPEBa UCXOTHON CMECH PEaKTOPHOUM YCTaHOBKH.
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00JyacTu MeTAIUTYpTruu U [Mcxo0Hble OanHble:
METaJI000paboTKU CMmech: memanon - monyoi
Maccosas noas HKK x,,. = 0,50
Pacxox cmecu G = 27000 ka/u
HavansHas Temmepatypa BojsHoro napa t;, = 150 °C
Koneunas temnepatypa BoasiHoro napa t;, = 150 °C
Hauansnas Temneparypa cmecu ty, = 25 °C
Koneunas temnepatypa cmecu t, =65 °C
JlaBnenue BoasiHOTrO mapa P,,=480000 //a
['eomeTpuuecKas BbICOTa MOABEMA N,y = 21 1
OIIK-1.3 [Ipumensier Ilpumepnvle npakmuueckue 3a0aHuUA:
(byHaMeHTaIbHbIe 1. Pacuer cTraHmapTHOrO KOXYXOTpPYOHOIro ammapara Ui Ipoliecca HarpeBa CMECH IO CIEAYIOIIUM
MEKIUCIMILUIMHAPHBIE  [MCXOJHBIM JIaHHBIM: UCXOJHAasl cMech XJIopodopM - yKkcycHas kuciorta; maccoBas noysg HK xuk = 0,26; pacxon
3HaHMA A1 pemtenus cMecu G = 23300 kr/4; HavanbHas Temreparypa BojsHoro napa tlu = 160°C; koHeuHast Temneparypa BOJSHOTO
3aa4 B [mapa tlxk = 160 °C; nmavanpHas temriepatypa cmecu t2H = 30°C; koHeuHas Temmeparypa cmecu t2x =61 °C;
npodeccHoHaIbHOM nasnenue BoasgHoro napa Pn=480000 Ila; reomeTpuueckas BoicoTa nogbeMa hreom = 21 m.
JeSITEbHOCTH 2. Pacder OpHEHTHPOBOYHOIO TUAMETpa TPYOOMpPOBOJA M BHIOOpP CTAHIAPTHOTO JUAMETPa TPYOOIPOBOIA)

MO CJEIYIONIMM MCXOJHBIM JaHHBIM: UCXOJIHAsI CMECh XJIOpOhOpM - YKCycHasl KucioTa; MaccoBast qoiisi HK Xy S
0,26; pacxox cmecu G = 23300 kxr/4; HayaJIbHAs TeMIeparypa BoAsHOTo napa tj; = 160 °C; koHeuHas TeMreparypa
BOJsIHOTO Mapa ti, = 160 °C; HayanbHas Temneparypa cmecu t, = 30 °C; KoHeuHas TeMiiepatypa cMecH ty, =61 °Cj
naBneHue BoAsHoro napa Py,=480000 Ila; reomeTpudeckast BbicoTa mogbema hyeoy = 21 M.

3. Pacuér ckopocTH [BIKEHHUS >KUIKOCTH W ONpPEICNICHHE peXHMa €€ JBIKEHHUS M0 CIeAYIOIINM
MCXOTHBIM JIaHHBIM: MCXOJHAs CMeCh XJIopodopM - yKcycHas kuciota; maccoBas nons HK xu = 0,26; pacxon
cmecu G = 23300 kr/4; HavayibHas TeMIlepaTypa BOISHOro mapa tjy = 160 °C; xoHeYHas Temreparypa BOJSHOIO
napa tj, = 160 °C; nHayanbHasg temmneparypa cMmecH ty; = 30 °C; koHeuHas TeMneparypa cMecH tr, =61 °C; naBieHue
BozsiHOTO TIapa P,;=480000 ITa; reomeTpuueckas BricoTa moabema hreoy = 21M.

4. Pacuér xoadpdummeHTa TUAPABIMYECKOTO COMPOTUBIICHHUSI IO CICAYIOIIUM HCXOAHBIM JaHHBIM:
MCXOHAs cMech XJIopodopM - YKcycHas kucioTa; maccoBas nonst HK x,, = 0,26; pacxon cmecu G = 23300 kr/yj
HayajlpHasl TemIepaTypa BOJsHOro mapa tj, = 160°C; xoHeuHas Temmeparypa BoasHoro mapa ty, = 160 °Cj
HaudallbHas TeMrieparypa cMmecu ty; = 30 °C; koHeuHasi Temreparypa cMmecH ty, =61 °C; naBieHue BOJASHOTO Mapa

Pur=480000 ITa; reomeTprdeckas BeicoTa oIbeMa hreoy = 21 M.
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5. Pacuér k03 PpuIHEeHTOB MECTHBIX COMTPOTUBIICHHI 110 CIEIYIOIIUM UCXOJHBIM JaHHBIM: UCXOJIHASI CMECh
xj0podopM - ykcycHas kuciota; maccoBas mois HK xu = 0,26; pacxomx cmecu G= 23300 xr/4; HavaibHas
TeMIiepaTypa BOJsHOTrO mapa t;; = 160°C; xoHeuHas Temmeparypa BoasHoro mapa t;, = 160 °C; HauanbHas
TeMIiepaTypa cmecH try = 30 °C; xoHeuyHas Temreparypa cMmecH ty, =61 °C; naBnenue BoasHoro napa P,,=480000
[1a; reomeTpruyeckas BbICOTa OABEMA hyeoy = 20M.

6. Pacuér monHoil motepu Hamopa B TpyOOIPOBO/IE MO CIAEAYIOUIMM UCXOIHBIM TaHHBIM: UCXOJIHASI CMECh
xJI0pohopM - YKcycHas kuciota; maccoBas nois HK x,, = 0,26; pacxon emecu G = 23300 kr/4; HadaapHast
TeMIiepaTypa BoAsHOro napa tyy = 160 °C; koHeuHas Temneparypa BoJasHoro napa tj, = 160 °C; HauanbHas
Temneparypa cmecH tr,= 30 °C; koneunas remmneparypa cmec b, =61 °C; naBinenue Boasaoro napa P,,=480000
[1a; reomeTpuyeckas BbicoTa NoaAbeMa hreoy = 20 M.

du3nyeckas XUMHUS NMPOMETALIYPru4ecKHX MPOLeccoB

OIIK-1.1 Pemaer TepMonnHaMyKa U KUHETUKA PeaKkUil TOpEeHUs B ra30BoM (hase, reTeporeHHbIe peakinuu. 3aKoHsl [ ecca,
npogeccuoHaIbHbIE Kupxroga u cnenctsus u3 Hux. TepMoauHamuueckue GQyHKIUY (TTIOTEHIMAIIBI), XUMUYECKUHN MOTEHIUAII.
3ajaud B 00yacTH | AHaNIM3 paBHOBECHSI PEAKIMi TOPEHHS BOAOPOIa U MOHOOKCH 1A yTiiepoaa, KuciaopoaHslil moTeHnyan ra3oBoit
METaJUTyprun 1 \ba3el. Peakius BoastHOTO Ta3a. KuHeTnka 1 MexaHu3M peakiuil ropeHus. TepMoanHaMuKa peakiiuii TOpeHus
IIPOLIECCOB yriepona
METaJI000pabOTKH,
UCTIONb3Ys
(GyHIaMeHTaIbHbIE
3HaHUs

OIIK-1.2 Bnaneer cnocobamu u TepMoauHAMUYECKMI  aHAIU3 TPOLIECCOB TEPMUYECKOM  JUCCOLMALMM  XMMUYECKMX COEAMHEHUIL.
IIpueMaMu pemenust |YIpyrocTb AUCCOLUALUHY.
HCCIIEI0BATENbCKUX Hucconmanus xkapOoOHATOB M OKHUCIOB. KuHeTHKa, MeXaHH3M IMpoliecca AUCCOLMAlMM KapOOHATOB
3aJad B IpeAMETHOW MexaHU3M M OCHOBHBIE KNHETUYECKHE 3aKOHOMEPHOCTH MPOLIECCOB OKUCIIEHUSI METAIITIOB
o0J1acT METaJUTypruu U OOmiasi  XapakTEepUCTUKAa  BOCCTAHOBUTEIBHO-OKHCIHMTENBHBIX  peakiuid. MexaHu3M U KHUHETHKa
METaI000paboTKH BOCCTAHOBJIEHHS] OKCHJIOB.

TepMoanHaMHKa BOCCTAHOBJICHHSI METAJIJIOB ra3aMu. BoccTaHOBIIEHNE OKCHIOB METAJIIA BOJOPOIOM M OKCHJIOM
yriepoza. Kap0o - MetamiorepMuyeckoe BOCCTAaHOBJIEHUE OKCUIOB.

OIIK-1.3 [Ipumensier MeTtaimypruueckue paciiaBbl. AKTUBHOCTh KOMIIOHEHTOB B pacTBopax. Meramutypruueckue nuiaku. CyIiHOCTh
(dbyHIaMeHTaIbHBIC OKHCITUTENHHOTO paHUPOBAHMSI JKEJIE3HBIX CIUIAaBOB, BakyymupoBanu. [Ipornieccrl nedochoparumy,
MEKIUCIUIUIMHAPHBIE  [Mecynb(ypauu B *Kele3HbIX cijiaBax. Packucienne MmetanioB. [loBepXHOCTHBIE SIBICHUS B METAJUTYPTHUECKUX.
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uHOuKamOpa KomnemeHyuu
3HaHus I pemeHus [[I0BepXHOCTHO-aKTHBHEIE BEILECTBA.
3a1a4 B
npoeCCHOHATLHON
JEATENBHOCTH
YiaBiuBaHue, NepepadoTKa U HCHO0/Ib30BAHNE POMBIILICHHBIX I'A30B
OIIK-1.1 Pemaer 3aoanue na IK3amene
PO eCCHOHATBHEIC OnucaTh TEXHOJIOTHUECKYIO CXEMY 110 PUCYHKY
3aman B OOMACTH |Opycary, TeXHONIOIHYECKYIO CXEMY 110 PUCYHKY:
METaLTyprin Y prc 1 ra30c60pHUK KPYTTIOT0 CeYEHHU
HpoLeCccoB puc. 2. CxeMa IEPBUYHOrO OXJIAKIEHUS KOKCOBOIO ra3a B XOJI0IMIBHUKAX C TOPU3OHTAIBHBIM PACIIOI0KEHHEM
METaJUI000PadOTKH, Tpy6
HCHONb3YA puc. 3. Cxema 1epepaboTKK HaJICMOJIbHOM BOJIBI C HCIIONB30BAHUEM COJIEH CBSI3aHHOTO aMMHAKa!
bynnamenTambHbIe puc.4. CxeMa noaydeHus Cyab(ara aMMOHHS 110 CATypPaTOPHOMY METOLY:
3HAHMSA

puc 5. Cxema GeccaTypaTopHOro crnocoda moiay4eHus cynb(ara aMMOHUS

puc. 6. Cxema npousBojicTBa Gpochara aMMOHHS U3 aMMHUAKa KOKCOBOTO Ta3a

puc. 7.Cxema ynaBirBaHUs aMMHaKa U3 KOKCOBOTO raza KpyroBbIM oc(aTHBIM cIToCOO0OM

puc. 8. Cxema BblI€JICHUS MUPUIUHOBBIX OCHOBAHUN METOJIOM OTCTaUBaHMS

puc. 9. Cxema BblI€JICHNS TUPUAUHOBBIX OCHOBAaHUN ApOBBIM METOAOM

puc.10. Cxema cOBMECTHOT'O U3BJIEYEHHSI aMMHUaKa U CEPOBOIOPO]Ia U3 KOKCOBOI'O Ta3a

puc.11. Cxema Knayc-npouecca

puc.12 CxemMa KOHEUHOTO OXJIAXK/IEHHUS T'a3a ¢ SKCTparupoBaHUEM HaTaanHa U3 BOAbI CMOJION

puc.13. Cxema ynaBiauBaHHUs OCH30JIbHBIX YIIIEBOJIOPOJIOB U3 KOKCOBOT'O Ta3a

puc.14. TexHonornueckas cxema BblIeIeHUsI OEH30JIbHBIX YIJIEBOJOPOJIOB U3 MOTJIOTUTEILHOTO Macia
puc. 15. Cxema pereHepaiii KAMEHHOYTOJILHOT'O Macja ¢ IpUMEHeHHEM TpyOuaToil neun

puc. 16. Cxema ckiama cCMOJIbI KOKCOXUMHUYECKOTO 3aBOJIa

puc. 17. TexHonornueckas cxema (ppakiimOHUPOBaHHSI KAMEHHOYTOJIbHON CMOJIBI B OZJHOKOJIOHHOM arperate
puc. 18. TexHonornyeckas cxema nepepadoTku HadQTaTMHOBON (paKIUU

puc.19 Cxema npeaBapuTelbHON PeKTU(UKALIMH CHIPOTO OeH3071a

puc.20. [TpuHuunuanbHas cxema CEpHOKUCIOTHOM OYMCTKHU

puc. 21. IlpuHnunuanbHas cxeMa yCTaHOBKH T'MIPOT€HU3AMOHHON OYMCTKHU «ChIPOro OeH301a»
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puc.22. [IpuHiunuanbHas cxemMa pa3roOHKH ChIPOro O€H30J1a MTOCIIe CEPHOKUCIOTHOM OYMCTKH
puc.23. [IpuHIMnuanpHas cxema pa3roHKH ChIPOTO O€H30J1a TTOCIIe THIPOTCHU3AIMOHHOW OYHCTKH
puc.24. CxeMa nIpou3BOJCTBA HHAEH-KYMapOHOBBIX CMOJI
puc 25. Cxema OMOXUMUYECKON OUYUCTKU CTOYHBIX BOJI

OIlK-1.2 Bnageer cnocobamu u Pewuums 3a0auy

npueMaMu peuieHus
MCCIIEI0BATEIBCKUX
3a1a4 B IPEIAMETHOU
00JIaCTH METAILTYpPTUU U
METaJI000pabOTKH

Bapuant 1

1.PaccumTaTh COfICpKAHIE CBIPOTo GEH30/1a i cepoBoIopoaa B 1 M° mpsiMOro KokcoBoro rasa. XapakTepHCTHKA
mmxThl, %: WP=8,8; A°=7,5; V' = 24,8; S°= 2,15; N°=1.95%.

2. HarneraTenb KocOBOro ra3za oOCITyKMBaeT KOKCOBBIM OJIOK U3 2 OaTapeil 1mo 65 medeil Kaxaas ¢ MOJIe3HbIM
o0beMoM Kamepsl 32,3 v, PazoBas 3arpyska 23, 5 T CyxXoil IIUXTHI, , Iepuoa KokcoBanus 14,33 4, o00poT neun
14,5 4. Xapakrepuctuka muxtel WP=9%; A°= 8,1%; V'= 26,5%; S°=0, 61%; N°=2,3%.

Onpenenurs:

A). Temrieparypy rasa 1mocije HarHeTaTels, eci ero Temmeparypa nocie [II'X = 25°C.

b). HeoOX0oaMMyI0 MOIIIHOCTH Ha Bally HarHETATENsI

ITpu pacuere npuHATh cymMapHbiii Hamop HarHeratens = 3000 mm.Box.ct. ( Ha Bcace 500 MMm.Box. CT.; Ha
narnetanuu 2500 mm. Bona. Cr.)

3. Paccuntarh HEOOXOMMOE KOJTMYECTBO XOJIOMILHIKOB IS OXJIKICHHUS IIOCTYTIAFOIIETO ra3a.

Tun XoMoAUILHUKOB — C TOPU30HTATBHBIM PACIIOIIOKEHUEM TPYO.

KommndecTBo mocTymnaronmx ra3os:

KOKCOBBIif ra3 - 140000 wm*/u.

MaccoBast KOHIIEHTPAIHsT KOMITOHCHTOR:

BoAsiHBIE MTapbl — 355,0 I‘/M3;

napsl cMOJIbI — 89,0 /M

OensonpHbIe yriieBoaopo sl — 30,0 F/M3;

ceposogopon — 2,0 /m;

ammuak — 8,0 e,

Temneparypa nocrynatoniero raza 86 °C, napienue 760 MM. pT. CT., TEMIIEpaTypa ra3a Ha BBIXOJIE U3
xonoaunbHuKa 28 °C, naBienue 745 mM. pT. cT. Temrneparypa oxiaxkaaromieit Boasl Ha Bxozae 25 °C, Ha BbIXozie
42 °C.
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Xapakrepucruka muxtel WP=6,0%; A°= 7,55%; V'= 24,5%; S°=2,12%; N°=1,88%
OIIK-1.3 [Ipumensier Bonpocuwl k 3x3amenam
(yHnamenTanbHbIe 1. CocrtaB ¥ BBIXOJ JIETYUYUX XUMHUYECKUX IMPOTYKTOB KOKCOBaHUSI.
MCKIUCITUTIIMHAPHBIC 2. ®akTopbl, BIUAIOIINE Ha BEIXOJ U KAYECTBO XUMUYECKUX MPOTYKTOB KOKCOBaHUS
3HaHWS I8 pelieHus | 3, [lepBUYHOE OXJIAKICHUE KOKCOBOTO T'a3a M €ro Heo0xoauMocTh. OXJIaKAeHNE ra3a B Ta30CO0pHUKE.
3amaq B |(CyIIHOCTb U OCHOBHBIE TapaMeTphl 3TOT0 npoluecca. Lluki razocoopHuKa.
PO eCCHOHATBHOI 4. llepBuuyHOE OXJIAXKJIEHHE KOKCOBOT'O ra3a B IEPBUYHBIX rA30BbIX X0JIOAUIbHUKAX. CpaBHUTEIbHAS
ACATEIBHOCTH XapaKTEPUCTHKA XOJIOAUIBHUKOB PA3JIMYHBIX KOHCTPYKIMU. O4KCTKa ra3a OT CMOJIBI.

5. Heo0xoamMocTh OYHCTKH Tra3za OT cMoJibl i HaTanuHa. OCHOBHOE 000pyIOBaHHE OTACTICHHUS KOH/ICHCAUU
U enuiamanuu cMoibl Pacnionoxxenue obopynosanus. TpaHcnopTHpoBaHUE Taza yepes ammnaparypy lexa
yJIaBIMBaHUS

6. Bsixon amMmuaka npu kKokcoBaHuu yrieil. CBoiCTBa M MpUMEHEHHE aMMHUaKa, HeOOXOUMOCTb €T0
yJ1aBIMBaHUsA. BbIXoa 1 cocTaB HaJACMOIBHON BOBI.

7. Cxemsbl nepepabOTKN aMMHUAYHON BOJIbI 0€3 pa3sioKEeHUs COJIeH CBSI3aHHOTO aMMOHMSI U C UX Pa3sIOKEHUEM.
[TapameTpsl poIeccoB.

8. CgoiicTBa u mpuMeHeHHe cynb(ara aMmmorns. CriocoObl OTy4YeHHUs cynbdara aMMoHus. OTIHYNTETHHBIE
0COOEHHOCTH pa3HbIX CIIOCOOOB.

9. TexHomorus Moxy4eHus Cyab(ara aMMOHUS IO CATypaTOPHOMY CIIOCO0Y.

10. ®usHKO-XUMHUYECKHE OCHOBHI CaTypaTOPHOTO IpoIecca MoTydeHus cynbdara ammonus (Biusane
TeMIIepaTyphbl, TYpOyIU3aiii MaTOYHOTO pacTBOpa B caTyparope, BeanuuHbl pH, XxapakTepa u cofepxaHus
rpumMeceil.)

11. TexHonorus noiay4eHus cyiabhaTa aMMOHUS 110 OeccaTypaTOpHOMY cIiocoOy. Y ClloBHs BeJIeHUs Ipoliecca.
E€ nocTouHCTBA U HENOCTATKH.

12. TexHOJOTHS BBIICICHUS JIETKUX MUPUIMHOBBIX OCHOBAHHMI U3 KOKCOBOTO Ta3a METOJIOM OTCTAHBAHMSI.
CymHocTh MeTo/1a. 3aBUCUMOCTb KayecTBa MUPUANHOBBIX OCHOBAHUM OT Pa3IMYHbIX (hPaKTOPOB.

13. TexHOJOTHS BBIICIEHUS JIETKUX MTUPUIMHOBBIX OCHOBAHHA M3 KOKCOBOTO Ta3a MTAPOBBIM METOOM.
CytHocTh MeTo/1a. 3aBUCUMOCTh KayecTBa MUPUANHOBBIX OCHOBAaHMI OT Pa3IMUHBIX (PaKTOPOB.

14. Pecypchbl IUPUAMHOBBIX OCHOBaHUI U UX paclpeieieHue MEeXAy ra30M, BOJIOW U CMOJION. XapaKTepUCTHKA
JIETKUX MTUPUIMHOBBIX OCHOBAaHUH 1 MX puMeHeHne. OU3NKO-XUMUUECKUE OCHOBBI BBIJICIICHUS TUPUANHOBBIX
OCHOBaHUI U3 KOKCOBOTO rasa.

15. KoneuHoe oxiaxaeHne KOKcoBoro rasa. Ero zamaun. CriocoOBbL.
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16. Cocras, cBoiCTBa M BBIXOJI CHIPOTr0O O€H30J1a. XapaKTepUCTUKA €r0 KOMIIOHEHTOB

17. CnocoObl ynaBiuBaHuUs O€H30JbHBIX YIJIEBOAOPOI0OB U3 KOKCOBOI'O ra3a. XapakTepuCcTUKa MOIJIOTUTEIbHBIX
Maced.

18. Perenepariiyist HOrJIOTUTEIBHOrO Macia. TexHoJornueckas cxema.

19. VnaBnuBaHue OCH30JIBHBIX YTIIEBOJOPOAOB B CKpyOOepax. @akTophl, 00yCIaBIHBAIOIINE YIABITHBAHUE
OEH30JIbHBIX YIJIEBOJOPO/IOB.

20. Beinenenue 6eH301bHBIX YITIEBOIOPOJIOB U3 MOMTIOTUTENILHOTO Macia. DakTopsl, onpeaessole Ipoiece
necopOmn. CriocoObl BEICTICHHUS, HX TPEUMYIIECTBA U HEJTOCTATKA

21. TexHoJoruyeckas cxema BblIEJICHHUs OCH30JIbHBIX YTIIE€BOJOPO/IOB U3 MOTJIOTUTEIBLHOIO Maciia

22. Obpa3oBaHue cepoBOIOPO/Ia P KOKcoBaHWU. CBOMCTBA CEpOBOAOPOAA. METO bl OYMCTKH KOKCOBOTO ra3a
0T cepoBoaopoaa. OCHOBHBIE MPUHIIMITEI BEIOOpA CIIOCO0a OUMCTKH ra30B OT CEPHUCTBIX ITPUMECE.

23. AMMHa4YHBIN METO/] YJIaBJIMBAHUS CEPOBOAOPOAA. TEXHOIOTHSI COBMECTHOTO U3BJICUCHHSI aMMHaKa U
CEpOBOIOPOAA U3 KOKCOBOTI'O Ia3a.

24. OCHOBHBIC ITaITBI TEPEpadOTKU ChIporo OeH3oua. [IpenBapurenpHas pekTuduKaIys CbIporo 6eH3oa.

25. CymHOCTh CEpHOKUCIOTHOH ouncTkH (ppakimm BTK

26. TexHoJOTHUYECKas CXeMa CEPHOKHUCIOTHOM ouncTku Gpakiuu BTK

27. TeopeTuueckre OCHOBBI KaTalnTHuecKoi rugpoounctku ¢ppakunu BTK. Xumusm nponecca. Metoabt
KAaTAIATUIECKON THIPOOYNCTKH.

28. OxoHuaTenbHas peKTU(UKAILUSA OEH30bHBIX YITIEBOAOPOIOB

29. OO6pa3zoBaHUE CMOJIBI IPU KOKCOBAaHUM, COCTaB U CBOMCTBA CMOJIbI

30. IMoaroToBka CMOJBI K TIEpepadOTKe

31. TexHosorus peKTH(UKALUK KAMEHHOYT0JIbHOU cMoutbl. Cxema mporiecca.

32. Ounctka ¢pakumii cMobl. [TpuMeHerne 1 crocoObl mepepaboTKu (HPaKIH CMOITBI

33. Ilepepabotka HadranuHoBo ¢pakuuu. [IyTu moBeleHns KayecTBa U K03()HUIUEHTOB U3BIICUEHUS
HadTaTMHA.

34. OuyMcTKa CTOYHBIX BOJ KOKCOXMMHUYECKUX 3aBOJIOB. BaxkHOCTh mpobiembl. MicTouHnkn 00pa3oBaHus
cTokoB B KXII. MeToabI OYUCTKU CTOYHEIX BOJI.

35. TexHomorust OMOXUMUYECKOTO criocoba obecheHoTMBaHHS CTOYHBIX BOJ

36. IlomydeHue WHIEH-KYMapOHOBBIX CMOJI. Y CIIOBUS MTOTydeHUs. TeXHOIOornIecKas cxema.

37. Texuomnorus nony4denus pochara aMMOHHS

38. Knayc-nporiecc
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39. TexHOJIOrHs KaTaTUTUYECKON THAPOOYUCTKH
40. TexHoJorus KpyroBoro (bOC(l)aTHOFO METOJa OYUCTKHU KOKCOBOI'O ra3a OT aMMHakKa.
Tecmul 013 IK3amena

1. 3a cyer 4ero MnporucCxoauT OXJIAXKIACHHC IIPAMOI'O KOKCOBOI'O rasa B
TPY6‘18.TBIX MMCPBUYHBIX I'a30BbIX XOJ'IO,Z[I/IJ'IBHI/IKEIX‘.7

3a cueT BBIACICHUA KOHACHCATa U3 KOKCOBOI'O Ira3a

LIEJIbI0 B MEKXTPYOHOE MPOCTPAHCTBO XOJIOAMIBHUKOB I10JIA€TCS BOA0-CMOJISIHAS dMYIIHCUS?

Jlist ipe1oTBpaleH st GM0JIOrHYeCKOro 00pacTaHusi HOBEPXHOCTH TPYO

JList mpeoTBpaleHus OTI0KEHUM HaTaMHa

Jlyig nydinero paszieneHus ra3oBoOu, JKUIKOM 1 TBepoi a3

JU1a mpe1oTBpalieHus: KOppO3HH

2. Kak W3MEHSIETCS pacTBOpeHue aMMHaKa, YTIJIEKUCIIOTHI,
CepOBOJIOPOIA, LIUaHUCTOTO

BOJIOpOJa

14 AP. KOMITOHCHTOB KOKCOBOTO I'd3d B €TI0 KOHACHCATT IIPH O0JICT TITTYOOKOM OXJIdKATHNN B HEX?

VBennuubaercs . Her npsmoii 3aBucumoctd  He n3meHseTcss yMeHbIIaeTcst
JUJ1s 9ero ycTaHaBIMBAIOTCS DIIEKTPOPMIBTPHI B IIeXaX yJIaBIWBaHUS ?
Jlnist yaaneHus U3 KOKCOBOTO Ta3a TYMaHOOOPa3HOM cMoJIbl M HadTaTuHa

ﬂﬂﬂ YAAJICHUA N3 KOKCOBOT'O T'a3ad KOKCOBOU 1 erJ'II;HOfI TTBIITH

ﬂﬂﬂ YAUICHUA U3 KOKCOBOI'O I'a3d CCPHUCTBIX U d30TUCTBIX COCI[I/IHCHl/lﬁ

ﬂﬂfi YAAJICHHWA N3 KNCJIOPOAd BO3JYyXd XUMHWYCCKN dKTUBHBIX COG}II/IHCHl/lﬁ

anl L L Va
TremMIeparypa TCXHITYCCKON BOIBI OOOPOTHOT O INKJTA Ha BBIXO/IC M3 TCINIOOOMCHHOM alTapaTypsl (0T
%] €T IPEBBIIATH

42°C 50°C 30°C 55°C

Uto siBisieTcsi OCHOBHOM MPUYMHOM OrpaHUYeHMsI HarpeBa 00OpPOTHOM TEXHUYECKON BOJIbI HAa BBIXOJIE U3
TEIJI000MEHHOM anmaparypsl ?
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YcuneHnre Koppo3uu TemI000MEeHHOHN anmnaparypsl

HeB0o3MOKHOCTH OXJIaJUTh HArPeTyI0 000POTHYIO BOY B lajbHEMIIIEM 10 HYKHON
TeMIepaTypbl

OTtnoxenue GycoB Ha MOBEPXHOCTH TEIJIOOOMEHHON annapaTypbl

OT10k€HHE COJIEH JKECTKOCTH M OMOJIOTHYECKOe 00pacTaHUe OXJIaXAAeMOM MOBEPXHOCTH

Kax n3mensercs TEMIICpATypa KOKCOBOI'O Ia3a, IIpoXoJs 4€pe3 MalIMHHBIN 3217

VYMmenniaercsa

DTO0 3aBUCHT OT KOJIMYCCTBA MNepeKaYnBacMoro rasa

YBennunBaeTcsa

ITO 3aBUCHUT OT CTEHEHU OXJIAXKIEHUS KOKCOBOro rasza B [1I'X

KaxK m3MeHsAeTCs OTIIOMEHNE aMMIaka W CEpOBOJI0POda a0OCOPOSHTOM C YMEHBIICHAEM TeMIIeparyp
rasa?
VYBemuuuBaercss  Ymenblaercs He uszmensercs Her npsmMoni 3aBucuMocTa

bl KOKCOBOI'O

.B PE3YIBTATEC KAKOT'O IIpoHIeCCa MPOUCXOAUT YIIABJIIMBAHUEC CCPOBOJOPOJaa N3 KOKCOBOT'O Ira3a ripu COBMECTHOM

cniocobe ynasnuBanusi NHsz u HpS?
B pe3ynpTrare B3aMMONEHCTBUSA MEXIY AMMHAKOM M CEPOBOIOPOIOM

B pesynprare XuMHUYecKoi abcopOIMK CepOBOIOPOIa AMMHUAYHOMN BOIOH

B pesynerare huzndeckoit abcopOIMu cepoBOIOPOIA OTAYTON aMMHUAYHON BOTOM

B pesynbTare pacKUCIeHHs HACBIIICHHOW aMMHAYHON BOJIBI

BosaelicTBvd HA BOAV CIIa0OBIMH KHCIOTAMHA

Bo3nelcTBvd HA BOIV CHIBHBIMH IIIET0YAMA

[ToBplIas TeMOepaTypy aMMUAYHON BOJIBI

ITonapas oCTpeIii map

J1as 9ero cayKUT aMMHuadHas KOJIOHHA?
JInst paznokeHus v OTIYBKH COJIEH CBA3aHHOIO aMMHAKa U3 AMMHUAYHOW BOJIbI
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Jnst OTIYBKH CONEN JIETYYEro aMMuaKka U3 aMMHUadyHOM BOJbI

Z[J'IH Pa3I0KEHUA aMMHUaKa 10 a30Ta 1 BOAOpoaa

I[J'IH yYAaaJl€HUA aMMHaKa U3 KOKCOBOI'O rasa

yKa)KI/ITe, noyemy HCO6XO,I[I/IMO YAAIATh aMMHAK U3 KOKCOBOI'O raza?

A MMUIIAK KOKCOROTO-TAR 3 MOHOTRR VATC I IS HNOU2ROACTR A AaMMMIATTHON ROILL
VIV KO T O 5 0T 01 aoa 1T OunbS y T ol Ay T pOrio B UAT T O aiviviria T ox i 5O A DT
MANMUAAK-SSRIA9eTrcIS 1 HAeHHEEF M- KOMHOHAHTOM - KOKCORRrOTFrOT1ra2a
7 XV 21 571721 T O I O bivi KOV O T r v KON O b o1 O—1aoa
v
U’T‘n HDBEeACTFARHAY9EeT (‘nﬁnu KKavVvie HHOV PO R HOoOe HO 1 O Y re s Ho e M iacHO U cHOH AR R Y e MO O HIsE ‘IT[QDT[IIDQUDTH
TTOHPoATTa D I7IT T O 00Tt o y 1 Ostb i O o H o101 i So b I O o Ma oot 05 1o OHbI y OO Tt yora bt o it

OEH30JIbHBIX YIJIEBOJAOPOJIOB?
dpaknuro HedTH ¢ Temieparypoi kunenus 230-270°C

DpaklMo KAMEHHOVIOJIBHOM cMOJIbI ¢ TeMmIiieparypont kunenus 230-270°C

Dpakuuro gedty ¢ TeMueparypoil kumenus 270-310°C

Dpakro KaMEHHOVIOJIBHOM cMOJIBI ¢ TeMmiieparypoil kuneHus 210-230°C

MO MBITHE HOFIOTHUTCHBHOC MACHOOT d\PHanR
OB HHHG T CH DR OV

q)eHOJ'IBI BCTYIIAIOT B XHMMHYECKOE B3aMMOJECHCTBHE C HEKOTOPHIMU KOMIIOHEHTAMH.

KOKCOBOTO Ta3a M YXY/IIAOT yJIaBIUBaHUE OCH30IbHBIX YIIIEBOIOPOIOB
DeHoJIBI HEPEXOIIT B CHIPON OEH30JI, VXVAIIAg €ro Ka4YeCTBO

DeHOIbI 06D33VIOT C BOJIOW TPYIHO pa3ieliieMble SMYJIbCHUM, U MOBBIIIAIT BI3KOCTh

Macjia
DeHOoJIBI BRIIAAAIOT B 0CAIOK IIpU OXJIAXKICHUU, 3a0uBast HacCcaJKy CKPYGGGPOB

HO‘-ICMy TOTJIOTUTCIILHOC KaMCHHOYT'OJIbBHOC MACJIO HE JOJIZKHO COACPKATh oonee 3% oTrona A0

JTO NPUBEAET K 00PA30BaHMIO KPUCTANINUECKNAX OCAIKOB, yXyAIAIONINX pabOTy
abcopOepoB U K YBEJIIMUYEHHUIO COMTPOTUBIIEHUS CKpyOOepoB

230°C?
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ITO IPHUBCACT K YBCIIMUCHHIO 3aTpaT TCILJIAa HA HAIrpeB IOTJTIOTUTEIIBHOIO Macjla M K
YBCIMYCHUIO IaBJICHUS B I[HCTPIJ'IJ'IS[LIHOHHOﬁ KOJIOHHEC

ITO IPHUBCACT K YBCIIMIYCHUIO JABJICHNS B KOJJOHHEC, IIOBBLIIICHUIO BA3KOCTH Macla,
YBCIMUCHUIO pacxoJa MOTJIOTUTCIBHOI'O Macjia

IJTO IPUBEACT K YXYALICHNIO Ka4eCTBA ChIPOTO DCH30J1a, IIOPpYC MOTTIOTUTCILHOTO

Maclia U yBEJIMYEHUIO BbIX0/1a IOJIMMEPOB B PETEHEPATOPE

C 4eM cBsi3aHa HEOOXOIUMOCTh PEreHepalliy MOTJIOTUTENILHOTO Macia?
C moimumMepu3anuen Ha@TalnHa, COACPJXKAIIerocsa B MacjiaC OT IIOCTOSHHBIX.
TEMIIEpaTypHBIX IIEPENaToB

v

Fal (9
\ 11UJ1ﬂlVICPYIJaLLYICYI MallJid V5 5d AVIMWACURUTU BboaviMUACVIVIDBYIZZ CTU RUMITIUAUHTUD U

OEH30JIbHBIMHU YITIEBOAOPOAAMHU
C TIepexo0oM  KaMCHHOYTOJIBHOI CMOJBI, COACPIKAIlCHCs B KOKCOBOM Tasc, B
HOTJIOTUTEJIBHOE Macio

CEpOBOIOPOia, HENMPEIEIbHBIX U JP., COAEPHKAIINUXCSA B KOKCOBOM I'a3e COeIMHEHUN

Kakue puzndeckre cBONCTBAa OTHOCATCS K CBIpOMY O€H30I1y?

qu HC BXOIHUT COCTAB ChIPpOI'O UCHjUJld? TUleUJl Tpl/lMCIMJlUCHSUJlbl
Kcunonst  Hutpotonyon .Yem xapakrepu3yercs KauecTBO ChIporo OeHzosna?
Conepkaanem uncroro 6enzona  Otronom g0 180°C ConepsxaHueM 30161 Otrosowm mo 150°C

KaxkoBbI pecypcbl O€H30JIBHBIX YTJIEBOIOPOIOB B KOKCOBOM Taze?
OT140,0 o 47,0 /M Ot 5,0 mo 12,0 M’ Ot 25,0 1o 35,0 r/™m Ot 18,0 10 25,0 M
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YTO ABIAETCSA OCHOBHBIM HEJIOCTATKOM XOJIO0IUIBHHUKOB HEMMOCPEACTBCHHOI'O JCUCTBUSA !

Hu3Kast 5(p()EKTUBHOCTD OXJIAXXICHHUS KOKCOBOTO Ir'a3a

BBICOKOE COTIPOTHBIICHNE Fa30BOMY IIOTOKY

HaceIleHne OXIaXXaarle BOAbl TOKCHYHBIMHI BCIIECTBAMH, COACPIKAIIUMHUCS B
KOKCOBOM ra3s€ u ux BBI6pOCbI Ha rpaupHEC KOHCYHOI'O OXJIAXKICHUA

Heo0X0IMMOCTh 00s13aTeIbHOM TOATOTOBKH OXJIaKIAIOIIeH BObI, yAalCHUE U3 HES
B3BECEU U COJIEUN KECTKOCTU

T'Jie HETIOCPECTBEHHO yCTaHABIINBAIOTCs KOHEUHbIC [a30BbIE€ XOJIOANIHLHUKI
Ilepen cynbgpateiM oTnenenueM llocne cynbdarnoro otnenenus  [locie ammuayHoro ckpy6oepa
[Tocne nepBUYHBIX T'a30BbIX XOJOAUIBHUKOB

Kakoii Tok co3gaércs B 2JIeKTpoMIIbTPax 1exa yJaaBIuBaHUs?
Ilepemennbit IlocrosHHbIl Buxpesoil Tok BBICOKOW 4aCTOTEI

UTo MporCXOAUT MPU OXJIKICHUH KOKCOBOTO raza B ra30cOopHuKe?

[ToBsImaeTcst Bnarocoiep>kaHue KOKCOBOTO ra3a Kongencupyercs Bcs cMona U3 rasa

W3 KOKCOBOTO Taza ynanstoTcsi (Qychl PaznararoTcst conu CBSI3aHHOTO aMMHaKa M3 OXJIaXIaroIe
BOJIbI
Kaxkoit koMnoHEeHT npeobagaeT B COCTaBe 00OpaTHOTO KOKCOBOTO rasa?

H, CH, CO CO;

o xakoit TEMIEPATYDEI OXJIaXK1ACTCS KOKCOBBI ra3 B ra30cOOpHUKE?
94-98°C 68-72°% 85-89°C 98-102°C

[Touemy MaccoBast KOHIIEHTPAIUS CMOJIUCTHIX BEIIECTB B aMMHAYHON BOJIE MOCIIC OT/ICIICHUS KOHCHCAIHH
moikHa OBITH He Oosee 0,55 r/m™?

TIOTOMY, 9TO CMOJIACTHIC BEIIECTBA 3a0NBaIOT (POPCYHKH, pacTbULIONINE aMMHAuHyIO BOAY.
B Ia30COOpHUKAX

110TOMY 4TO CMOJIMCTBIC BEILISCTBA HE ITO3BOJIAIOT YAAJIMTh aMMHaK U3 aMMHA4YHOH BOJbBI

110TOMY 9TO CMOJIMCTBIC COCAMHCHUS 3a0NBAIOT HACAAKy TpagupCH
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Kakxnm O6p&30M YCTPAHACTCA HAKOIIJICHUEC CoJIeli CBA3aHHOTO aMMHaKa B BOJC IHMKJIa FaSOC60pHI/IKOB?

Pa3pymenuem cosneii mpu 100aBISHUH B BOJY XUMHUYECKUX PEarecHTOB

Z[OHOJ'IHI/ITGJ'IBHBIM OTCTOEM BOAbBI IUKJIA FaBOC60pHI/IKa

CmemmBaHueM ¥ 0OOMEHOM BOJISIHBIX IIMKJIOB razocoopuuka u ITI'X

HapOBBIM IMOoAOrp€BOM BOJIbI THUKJIA FHSOCGOpHI/IKa

13 yero q)OpMI/IpyeTCH HaaCMOJIbHas1 aMMHa4dYHasa BOI[a?

W3 Biaarm mumxThl, TEXHUYSCKOH BOJIBI, BOJAEI bXY

W3 nuporenetnyeckoit Biaru, BoJbl bXY, TeXHHUECKON BOJAbI KOHEYHOTO OXJIAKICHUS

W3 nuporeHeTnyecKou Biaar, Bjaaru NapouH eKInu, Boasl bXY

)4 HI/IpOFCHeTI/I‘ICCKOf/’I BJIarv, BJlarv IIMXTHI U BJIAr MapoOnHKXCKINN

Kyna HCMMOCPCACTBCHHO HAIIPABJIACTCA N30BITOYHASA aMMHAYHAas BOJIa U3 OTACIICHUS KOHACHCAIINM !

Ha Tymenne kokca Ha nepepabotky Ha oxnaxnenue B rpanupau  Ha opoienue razoc6opHuka
CKOJIBKO JTOJKHA COCTABJISITH MACCOBAs JI0JIS 30J161 B CMOJIE, TTOCTYIIAIOIICH Ha mepepadoTKy?

He 6omee 0,1%  He 6omnee 0,5% He 6omee 1% He 6o0mee 0,03%

Hoquy MaccoBasd J0JId 30JIbI B CMOJIC HMCCT KCCTKUC OFpaHI/I‘-IeHI/IH?

3ona 3a0uRaeT NeHTPUGYTU OTAeNeHUS NeNIIaMAIUY
3os1a MerraeT 00€3BOKUBAHUIO CMOJIBI

3oma  yXy[IIaeT KadecTBO IEKa, 3aTPYAHSAET HKCIUIyaTallMi TPyO4aTbIX YCTaHOBOK,

3a0MBaeT XpaHWIUIIA
3052 PaBHOMEPHO pacmpenenseTcs 1m0 BceM (PAKITUSIM CMOIBI, BRI3EIBAS YXVIINICHUE MX

KadyeCTBa

3a cueT KaKoW CHIIBI HJIET pa3/ieJICHHE BOAbI, CMOJIBI U ()YCOB B OT/ACICHUU JIEIIIaMaIlin?
3a cyeT cuiibl ApXumezaa, CUIbl TSHKECTH Cuiibl TpeHUs CHWIBI TSKECTH

[{enTpoOEKHOM CHIIBI U YIETHHOTO Beca
[Touemy MaccoBast 10Ji BOJIbI B CMOJIE UMEET KECTKUE OTpaHUUEHUs?
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Hamuumne BOAbI B CMOJIC YBCJIMYMUBACT JaBJICHHUC B peKTH(bHKaL[HOHHOI;'I KOJIOHHC U CHHIXXaCT
€€ POU3BOIUTEILHOCTh

Hanuuue Boapl B cMoOJIe yBeIMYUBAET 00bEM TEINIOOOMEHHON anmnapaTypsl

Hanngme BosbI B CMOJIE CHM)KAET KaueCTBO MOTYYaeMbIX (paKiuit

Hannune Boabl B CMOJIE CHUKAET TEMIIEPATYPY pa3MITrdeHUs MeKa

J1y1s 4ero KOKCOBBIH ra3 mepej; caTypaTopaMu MoJorpeBatoT B pemedepax?

I[JISI yYAaJICHUA TUPUINHOBBIX OCHOBAHHI C O6paTHI>IM KOKCOBBIM I'a30M

Jlns yBenmmueHus: KpyIHOCTH COJIU

[[J'Iﬂ IpeaoTBpalliCHUA OGBOI[HCHI/ISI BAHHBI CaTypaToOpa KOHACHCATOM I'a3a

I[JISI YMCHbBIICHUA MOTCPL aMMHUaKa C 06paTHI)IM KOKCOBBIM I'a30M

C kaxoii TemnepaTypoil KOKCOBBIN Ta3 MOCTYIAET B caTypaTop?
85-90 °C 25-30°C 30-40°C ~ 60-70°C
MaccoBast 107151, KaKOT'0 XHMHUYECKOTO 3JIEMEHTa HOPMHUPYETCS COTIIACHO TPEOOBAHMSIM K TEXHUYECKOU CEPHOM
Kuciore?
N S Fe Mg
Kakue xuMudeckue coeIMHEHUs, KpoMe Cylb(haTa aMMOHHUS, 00pa3yrOTCs B caTypaTrope MpH B3aUMOJICHCTBUU
CEPHOI KUCIIOTHI C a30TCOACPKAIMMU KOMIIOHEHTAMU KOKCOBOTO ra3a?

JTUTUIPOCYIb(aT aMMOHHUS, CyIb(}aT XMHOJINHA, HUTPAT CEPBI

bucynbsdat ammonus, cyiab(ar nupuauHa, OucyinbQar mMpuaAnHA

Juruapocynbdar NupUIMHA, CyIb(paT XMHOINHA

HuTtpar cepsl, cynbhononumepbl

CKOJIBKO COCTaBJISIET ONTHMallbHash MaccoBas J0Ji1 CBOOOJHON CEpHOM KHUCIOTHI B MAaTOYHOM pPacTBOpE
caTyparopa?
10-12% 4-5% 1-1,5% 6-8%
Uem mpou3BOIUTCS NEpPEMEIINBAHUE BEPXHUX CIOEB MATOYHOTO pacTBOpa B caryparope?

- o~ o~
DdAdpOOT a/KCM CCPHOM KNTJIOTBI HTPTS CJI0OM PaCTBOPd

NA 9]
IVMICHHAJIROMN
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KokcoBbIM Ta30M, BBIXOAALIMM M3 30HTA [0 HAIPaBJAIOIIMM JIONATKaM, U
06apOOTUPYIOLINM Yepe3 o pacTBOpa
Bpamaromumucs J1ornarkamMmu 30HTa
XumMHuveckasi TEXHOJIOTHSI JHEPIrOHOCUTe el B MeTaJLUIyprum
OIIK-1.1 Pemraer Teopemuueckue gonpocwl:
POeCCHOHAIBHBIC 1. ®paxuuonnslii coctaB HedTel. [Ipoliecc MOTYKOKCOBaHUS U SHEPTOTEXHOIOTUYECKas epepadoTKa roprounX
3a/lauun B 001acTH |crianmes, OypbIX ¥ KaMEHHBIX yriel. [leun it moyKOKCOBaHHUS WX KOHCTPYKTHBHBIE 0COOCHHOCTH. BimsiHue
MCTAJUTypruu U ickopoctu nosykokcosanus TI'M Ha BbIXxona npoayKTOB
IIpOLECCOB 2. IIpouecce! razudukamun TTU. Ceipbe s razudukanuu. ['azoreneparopsl. O01acT IpUMEHEHUS CHHTE3-
METaI000paboTKH, rasa.
HCIOJIB3YA 3. Cunres yrieBogoponoB u3z CO u H; ¢ mony4eHreM CHHTETUYECKOTO MOTOPHOTO TOTUTUBA
(yHIamMeHTabHBIC 4. TexHonoruu nporecca TepMOPACTBOPEHUS U THAPOT€HU3ALMHU TBEP/IBIX IPUPOIHBIX TOILINB
SHaHUA 5. TexHosorus nosyyeHus: CAHTETUYECKUX KUAKUX U ra3000pa3HbIX TOIJIMB Ha OCHOBE OKCHUJOB yriepoaa
6. buotornuBa. buostanon. buoausensHbIe TOMINBA.
7. IIpou3BoACTBO BOJIOpOJA.
8. IlopucTsle yriaepoaHble aJCOPOSHTHI
9. CuHTeTHYECKHE aIMa3bl
10. dusuxo-xumuyeckue ocHoBbI razuduxanmu TI'U.
11. T'maporenuzanus. Ceipbé. Katanuzaropsl. CTyneHu THIPOTreHU3AIUH.
12. WneanbHbie ra3bl. ['azorenepatopsl. TeXHOIOTHYECKHN TTPOIIeCC, MpoTeKaromuil mpu razudukanuu TTH.
OIIK-1.2 Brnaneer cmocobamu u IK3amenayuonnvie 60NPOCHL:

npueMaMu pelieHus
HCCIIEIOBATENBCKUX
3a1a4 B IpPEIMETHOU
o0JacT METaJUTypruu U
METaI000paboTKH

1. Tlomyuyenue Bomopoa i TUApOreHu3annu (KOHBepCcruen BOATHOTO lapa u ap.). Peaknun. Cxema

2. Hedtsable ra3pl. UX Buapl. Y cTaHOBKH ()PAKIIMOHUPOBAHUS Ta30B. XpaHeHHE Ta3oB. [IprMeHeHue ra3oB.
3. IloaroroBka Hedtu ans nepepa®oTku. BiausiHue paznnuHbix (akTopoB Ha paboOTy cenapaTopos.

4. Jlo6brya HepTu Ha mpombIiciax. TpaHCIIOPTHPOBKA MPOAYKTOB JOOBIBaeMbIX Ha poMbiciax. [IpocTas
MeperoHKa HeTH.

5. @pakuuu HepTH. Kpusas pasronku Heptu. OCTrI Ha HEPTS.

6. Bakyymnas neperonka. Llens. Ee xapakrepuctuka. Cxema BakyyMHOM neperoHku. VMcnoap3oBaHue MpoayKTOB

[EePErOHKU.
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7. Pabora nBurarens BHyTpeHHero cropanus. OkraHoBoe uncio. BiausiHue npucasiok Ha OKTAaHOBOE YKUCIIO
8. OcHoBHBIC XapakTepucTuku O0eH3uHOB. (KpoMe okTanoBoTO uncia).CriocoObl MOBBIIIEHUS HX Ka4eCTBa.
9. Pabota nuzenbHoro asurarens. OCHOBHBIE TOKA3aTeNN KaueCTBa AU3EIbHOTO TOTUIUBA.
10. Bunst TOBapHOi MpoAyKIMHU HeTenepepadaThIBAIONINX 3aBOJIOB.
11. TTeynoe TONaMBO, OCTaTOUHOE TOILUIMBO. Mcnionb3oBanue. Xapakrepuctuka. [Tokasarenu kayecTna.
12. Hedrsinoii 6utym. Bunsl. McnionszoBanue. Xapakrepuctuka. OCHOBHBIE TOKA3aTEIH Ka4eCTBa.
13. I'pynmoBoii XuMUYeCKui coctaB HePTH U € Ppu3muecKre CBONCTBA.
14. OcHoOBHbIE HaPaABJIEHUS MCIIO0JIB30BaHMsI IPUPOHBIX SHEPTOHOCUTENEH B XUMUH U XUMUYECKON TEXHOJIOTHH.
15. Ilonyuenue cunTe3 ra3a (karaau3aTopsl). [[poaykThl cuHTE3a U UX TiepepadboTKa.
OIlK-1.3 [Ipumensier Ilpumepnoe unousudyanvroe 3a0anue:
GyHnamenTanbHbIe 1. OnpenenuTs OTHOCUTENBHYIO MJIOTHOCTH HE(PTETIPOIyKTa d420, €CJIH €r0 d415 =0,7586.
MEKANCHNTITMHAPHBIC 2. OmpeenuTe OTHOCHTENIbHYIO INIOTHOCTD Hedrenpoaykra npu 250 °C, ecau ero d = 0,800; = 11,5.
SHAMMA - JUBL - PEMCHIBL | - 3 '\ 1gcnanas bpakuusg HeTH UMeeT KHHEMATUYECKYIO BI3KOCTb mpH 20 °C 1 50 °C coorsercraenno 17,5 - 10°°
i{iﬁ)ﬁ){e CCHOHATEHOM N 16,25 - 10° m2/c. Omnpenenute KWHEMATHYECKYIO BI3KOCTh He(TH mpH 0 °C 1 100 °C.
NEeATENBHOCTH 5. I'azoBas cmech cOCTOUT U3 KOMIIOHEHTOB (% - 06beMbl): H2 — 0,6; CH4 — 15,9; C2H4 - 19,8; C2H6 — 14,9;

C3H6 — 22,4, C3H8 — 4,7, m30-C4H8 — 6,9; H-C4H8 — 10,0; C4H6 — 2,6; n30-C4H10 nu H-C4H10 — 2,2.
Omnpenenute MOJIBHBIN U MACCOBBIN COCTaB CMECH.
4. PaccuuMTtarh TeOpeTHUECKUU Tpolecc razudukanuu Topda CyXuM BO3IYXOM C MOIy4YE€HHEM BO3AYIIHOTO
TeHEePaTOPHOTO Ta3a.

DireMeHTHBII aHamu3 Topda Ha cyxyio 6e33ombHyro Maccy: C% = 65 %; H™ =5 %; 0% =29 %; $%' = 0,5 %;
Ndaf = 0,5 %. Brnaxunocts Topdha WP = 20 %, 30ompHOCTH AP = 25 %. Koaddunment n3dpiTka Bo3ayxa o = 0,4.

5. Paccunrtats MaTepuanbHbBIN U TEIUIOBOM OanaHc MOIXyKOKcoBaHUs Oyporo yris npu T=550 C

DNeMeHTHBIN aHaJM3 Oyporo yris Ha cyxyro 0e330ibHyI0 Maccy: Cdaf = 69,5 %; Hdaf = 5,5 %; Odaf = 21 %;
Sdaf = 3,5 %; Ndaf = 0,5 %. Baxuocts O0yporo yris Wp = 20 %, 3omeH0cTh AP = 18 %. KoaddurmenT n3obiTka
Bo3yxa o = 0,35.
Bonpocwt ons 0ocyacoenus:
1. Yro Takoe nuponuz? [lepeuncnure sTansl mupoau3a’?

2. I'me npuMeHsIOTCS MPOIYKTHI MOJYKOKCOBaHUA? OT 4ero 3aBUCUT Ka4eCTBO MPOAYKTOB IMOJTYKOKCOBAHUSI.
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3. TpebGoBaHus K MPOYKIIUH.
4. Kakue criocoOsI repepaboTKu MepBUYHOM cMoJibl Bbl 3HaeTe?
Yem OTJIMYAIOTCS HPOAYKTBI IIO0JIyKOKCOBaHHUS HU3KOMETaMOP(H30BaHHBIX TOIUINB i
BbICOKOMeTaMop(du3oBanHbIX? [loyemy?
XHMHYeCKasi TEXHOJIOTUS ChIPbeBbIX MATEPHUAJIOB B MeTAJLUIYPrUH
OIlK-1.1 Pemaer Teopemuueckue eonpocwt (0na 3auéma):
npohecCHOHAIBHbIC 1. Maiite oOuryto XapaKTepUCTUKY >KeIe3HbIX pya. Ha30BuTE OCHOBHBIE Pa3HOBUIHOCTH, UX XUMUYECKHIA
3amaM B O0MACTH |ooerap. [epeuncimiTe TEXHONOTHU MIEPepaGOTKH YT
MeTaJLLypritH " 2. llepeuncnure  OTXOAbl  METAJUTYPrHUECKOTO  TMPOU3BOACTBA,  HCIOJB3yeMblE B  KAauecTBe
MIPOLIECCOB P A yp P A ’ y
METAI006patoTKH, HYKEJIE30COIEPHKAIIETO ChIPhs. TeXHOIOTUs epepadoTKH JioMa
HCTIONB3YS 3. Ilepeuncnute craguy MOArOTOBKM JKEJE3HBIX PyJ Hepe] IUIaBKod B JoMeHHOH neun. Kak Bimser
(yHIaMeHTalbHbIE [TOJArOTOBKA CHIPbs HA JOMEHHBIN ITpoLecc?
3HAHUS

4. VYxaxuTe OCHOBHbBIE CIIOCOOBI, UCIOJb3YyeMbIE AJIsi OOOrameHus ene3Hblx pyld. OObscHUTE, B 4E€M
CYILIHOCTb IIPOLIECCAa MATHUTHOW Cenapaluu.

5. Kakne xumMudeckue peakiiuy IpoucxXoIaT IIpU arjaomMepanuu?

6. CoctaB KOKca, KpUTEpUH OLIEHKH €ro KayecTBa. B uéM JOCTOMHCTBO KOKCAa KaK METaUlypruyecKoro
TOIUIMBA U KaKyl0 POJIb UIPaeT KOKC B JOMEHHOW muaBke. Kakue BuAbI TOIIMBA MCHOJIB3YIOT JJIS YaCTUYHOW
3aMEHBI KOKCa.

7. OnuImuTe TEXHOJIOTHIO MOJTyUYeHHUsI KOKCa, dTanbl KOKCOBAHUS
8. OnumuTe XUMHUYECKHE MPOIECCHI, TPOUCXOISIINE TIPH MepepadoTKe )KeIe30PYAHOTO CHIPhS

9. CymIHOCTh MPOIECCOB M3BIICUCHUS TUTAHA U3 JKEIE30PYAHOTO CHIPHSI

10. CymiHOCTB TPOIIECCOB U3BIICUCHUS BAHAHUS U3 JKEIC30PYTHOTO ChIPhS

11. TexHOMOTHUS IOJIYIECHHS XpOMa U3 Py

12. Vkaxute, KakoBbl (PU3UKO-XUMHUUYECKHE OCHOBBI BOCCTAHOBUTEIBHBIX MPOIIECCOB B TIOMEHHOU Teun. B
4éM pa3inde TPSMOTO W KOCBEHHOTO BOCCTAHOBJICHHS. [10 KakUM peakIusM TPOUCXOJHT BOCCTAaHOBJICHUE
OKCHJIOB Xkele3a

13. OnummTe yciioBHsi BOCCTAaHOBIICHUS KPEMHHUS, MapraHiia, ¢pocdopa B JOMEHHOU TTEYH.
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14. OxapakrepusyiTe MOBEJACHUE CEPhI B JIOMEHHOM Teuu. B pe3yibpTaTe Kakux peakiuil yaausieTcs cepa u3
yyryHa?
Ilpumep npogheccuonanvnozo 3adanusn
Onpenenutb CTaHAAPTHOE XUMUYECKOE CPOJCTBO K KHCIOPOAY Y 3JEMEHTOB (HU3LIMX OKCHJIOB) IPHU
temneparype T1 = ... K 1 pacnonoxuTh ux B psija O BO3pACTaHUIO CPOJCTBA U TEPMUUYECKOM MPOYHOCTH OKCHIOB.
J11g perieHus 3a71a4n BOCIOIb30BaThCs rpakoM (CM. pUCYHOK) Wi ypaBHeHueM Tuna A, Gt = A + BT
2A8,0
/ 2Zn0O
0
2CO + Oy — 2CO,
200
2FeO
{Cr,0,
= - 400} C O, »CO,
: 2C 4+ O, - 2CO
.5 - 600 :
k § 1IALO,
S —s00
-~ 1000
1200
A ==\ A p—_————
500 1000 1500 2000
Temnoparypa, K
V)
Puc.1 3aBucumocts AGf HEKOTOPBIX OKCHAOB OT TEMIIEpaTyphl (AuarpaMma DJUTMHTeMa)
OIIK-1.2 Brnageer cnocobamu u

npUeMaMH PELICHUS
UCCIIEIOBATENBCKUX
3a7a4 B IPEJMETHOM
00JIaCTH METAJITypTUuH U
METaI000paboTKH

Ilpumep uccnedosamenvckoi 3a0auu
1. Heobxommmo BBIOpaTh CIMOCOO W3BJICUCHHS] BaHAAHWS M3 XBOCTOB ...MECTOPOXKICHUS, YUUTHIBAs
XUMHYECKHI COCTaB ChIpbs. OOOCHOBATH BHIOOP.

2. BBI6paTB 1 000CHOBATh BBIGOp crocoba OCAXKACHHUA BaHaAud H3 pPACTBOpa IOCJIC BOAHOI'O
BBIIICIAYBaHUA.
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OIIK - 1.3 [Ipumensier Ilpumep 1
(dhyHIaMeHTaIbHBIC Haecky pyast maccoit 0,2133 r pacTBOpWIM B COJISTHOM KHCIIOTE, COJEpIKalleecs B Mpole Kele30
MEXKIMCLHIUIMHAPHBIE  [BoccTaHOBIIH 10 Fe?* i 3atem orrurpoBamu 0,1117 H pacTBOPOM IepMaHTaHATa Kaylus, KOTOPOrO OTPeGOBAIOCH
3HaHus Ui pemenus |17,20 mo.
3amaqy B BrruncnuTe MaccoByI0 1010 JKenesa B py/e.
npogeccuoHaIbHON Ilpumep 2
JEATeNTbHOCTH Kakyto maccy pyasl, conepxameii okono 60% Fe,Os, criemyer B3ATh Al aHANM3a, YTOOBI TOCIHE

COOTBETCTBYIOIICH 00pabOTKHM, Ha THTpOBaHHE MojydeHHOU coiu xkene3a (1) m3pacxomosars 20,00mi. 0,1H.
pacTBopa
CoipbeBast 0a3a MeTAJLUIyPru4ecKoro nNpou3BoAcTBa

OIIK-1.1 Pemaer Ilpumep meopemuueckux eonpocoe (0na 3auéma):
npoeccruoHaIbHbIE 1.CripbpeBast 6a3a METaUTypruuecKoro Mpou3BOICTBA
3agayn B 0OJacTH 2. JlaiiTe oOL1yI0 XapaKTEepUCTUKY KeIe3HbIX pyA. HazoBUTE OCHOBHBIE Pa3HOBUHOCTH, UX XUMUYECKUN
METaJLTypriu u |coctaB. [lepeuncaure TeXHOIOTUH MTEpepabOTKU PyA
MPOLIECCOB 3. BaxHeiimme MECTOPOXKICHHUS KeJIe3HbIX pya. Pyasl Ypana
METanI000paboTKH, 4.CoBpeMeHHas cxema MOJATrOTOBKH Py K JOMEHHOH TIaBKe
UCTIOJNB3YSI 5. Ariomepanus - CyIHOCTb METOIa
(dbyHIaMeHTaTbHbIE 6. Ponb arnmomepanuu B rporeccax YépHOW MeTaLTypriuu
3HaHUA 7. KOMIIOHEHTHI THTUYHOM IIUXTHI, UAYIIEH Ha MPOU3BOACTBO JKEJIE30pYIHOTO ariomepaTa

8. Hepe‘-II/ICJ'II/ITC OTXOdbI MCTAJUTYPIrUYCCKOT 0
PKCIIC30COACPIKAICTO ChIPhA. TexHomorus HepepaGOTKI/I JoMa

IIPOU3BOJICTBA, MCIOJB3YEMbIE B  KadyecTBE

9. CocraB KOKCa, KpUTEPHH OIIEHKH €r0 KadecTBa. B 4é€M JOCTOMHCTBO KOKCa KaK METaJUTyprHYECKOTO
TOIJIMBA W KaKylO0 POJb UTPaeT KOKC B JOMEHHOW maBke. Kakue BHIbI TOIUIMBA MCIONB3YIOT JUISI YaCTHYHOM
3aMEHbI KOKCa.

10. ®eppocmnaBsl B METALTYPrUH (XpoM)

Ilpumep npogpeccuonanvnou 3ad0auu

Bapuanm 1
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Paccunrath conepkanue KUCIopoa B METaJlIe, MOJIb3YyACh TPOWHBIME JUarpaMmamu aktTuBHocTel. CocraB
nuiaka, %: CaO 34,11; SiO2 31,34; FeO 8,41; Fe203 2,26; MgO 13,97; P205 1,57; MnO 8,34.
Bapuanm 2
Paccunrarh conepkanue KUCIOpoa B METaJLIE, ITOJIb3YsSACh TPOWHBIME JUarpaMMamu akTuBHocTei. Cocran
nutaka, %: CaO 32,11; SiO2 30,04; FeO 9,32; Fe203 3,26; MgO 16,47; P205 1,47; MnO 7,33
OIIK-1.2 |Brnanmeer cmoco0amu u Ilpumep uccnedoosamenwvckoii 3a0auu
nprueMamMu pereHst DKCTepUMEHTAILHOE U3YYEHHE BOCCTAHOBICHUS OKCUIOB METAIIIIOB TBEPIBIM YTIIEPOJIOM.
MCCIIeIOBATEIHCKUX Pabora 3akimogyaercss B ONpENEIeHUN CTETICHH Pa3BUTHS PEaKIMK BOCCTAHOBIICHHS PA3JIMYHBIX OKCHIOB
3aJad B TPEAMETHOU [yTIepoJ0M aKTHUBUPOBAHHOIO YIJISL.
o0JacTu METaLTypruu U MeTtoanka 3KCIIepUMEHTa BBIIAETCSL.
METaJTI000pabOTKH
OIIK-1.3 [Tpumensier 3aoanue 1
(dhyHIaMeHTaTbHBIE 1. Onpenenuts conepkaHue cepsl B, %0:
MEXIUCLIUTIITMHAPHBIE a) ranennte (PbS);

3HAHWS ISl PEIICHUS
3a71a4 B

0) xanpkommpure (CuFeS2);
B) nuppotune (Fe7S8).
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npoQecCHOHaIBHOM 3aoanue 2
JEATEbHOCTH 2. Paccuutath copeprkaHue jKelie3a B CBUHIIOBOM KOHIIGHTpATe, €CIM B HEM MPHUCYTCTBYeT 15 % mupwura
(FeS2), 10,8 % nmuppotuna (Fe7S8) u 6,7 % xanpkonupura (CuFeS2).
3aoanue 3
3. Menuspiii koHunentpar conxepxkut 20 % wmenu. Menap NpUCYTCTBYET B KOHLIEHTpare B (opme
xanpkonupuTa (CuFeS2) u xanpko3una (Cu2S) B cootHomenuu 2:1. Paccuuraiite conaepskaHue B KOHIEHTPATE
XQJIBKOITUPHUTA U XaJIbKO3HHA.
3aoanue 4
4. Paccunrtath, CKOJIbKO OTpeOyeTcs Bo3myxa, M3, amns okucienus 130 kr cynbduaa cBUHIA (TaICHUTA).
3aoanue 5
5. Paccunrtath panimoHanbHBIA COCTaB MEAHOIO KOHIIEHTpATa.
Xumuyeckuii cocrtaB kourentpara (%): Cu- 14,0; S -37,67; Fe- 33,23; Zn -5,1; mycras mopoma- 10,0.
OcHoBHbie MuHepaibl: xanbkonuput (CuFeS2), mupur (FeS2), mupporun (Fe7S8), cdanepur (ZnS).
3aoanue 6
6. PaccunrtaTh panroHaIbHBIA COCTAB IIMHKOBOTO KOHIIGHTpATa CIEAYIOIIEro cocraBa, %: 55- Zn; 1,2 -Pb;
6,5 -Fe; 1-Cu; 0,3- Cd; 0,74 -SiO2; 1- Al203; S — o pacuerty, npouue — 1o paznoctu g0 100%.
MuHepanornieckiii cocTaB KOHIICHTpAaTa: IMHK HAaXOIWTCS B KOHIIGHTpare B chamepure ZnS; CBUHEI] B
raneante PbS; mear — B Bume xampkommputa (CuFeS2) m xoemnmmna (CuS) B cootHomeHuu 1:3; ocTanbHOE
kene3o — B mupure (FeS2) u nuppotune (FeS) B cootnomenue 3:1; kaqmuit — B cunbdune kaamus (CdS); mycTas
[MOopo/Ia MpeicTaBIeHa
kpemuesemom SiO2, u rimmuao3emom Al203.
CoBpeMeHHbII MHKMHUPUHT MeTAJLTYPTrU4eCKoro npou3BojiCcTBa
OIK-1.1 Pemaer OTBeTUTH HA BONPOCHI
PO eCCHOHATBHEIC 1. l'openue yriepona y ¢ypM u coctaB rasa mno JuiMHe ¢GpypMeHHoOro oyara. VMi3aMeHeHHe cocTaBa rasa Io
3a/@ul B OONACTH | pproora pogy
METaJUTyprHH u

2. [Ipsmoe u kocBeHHOe BoccTaHOBIeHHE OKcuAoB. OcobenHoctu. [lokazarenmn. CpaBHEHHE NPSIMOTO U
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IIPOLIECCOB KOCBEHHOT'O BOCCTaHOBJICHUSI.
METaJUI000padOTKH,
HCIIOJIB3YS
(dhyHIaMEeHTaTbHEIC
3HAHUS
OIIK-1.2 Bnaneer cnocobamu u | 3aganue
preMaMu pewmenns | CKOppEeKTUPOBATH dIeKTpuIeckuit peskum padboTsl JICII B 3aBUCHIMOCTH OT JIOJIM KHJIKOTO YyT'YHA B HCXOJHOMN
HCCIIEI0BATENIbCKUX METAJIOLIUXTE
3a1a4 B IIPEIMETHOU
00JacTu METaJUTypruu U
METAJI000padOTKH
OIIK-1.3 [Ipumensier CocrtaBUTh 0030p KOMIUIEKCHOTO, 3a0aaHCOBOTO, TEXHOTCHHOE CBHIPbS B METaJUIyPIMUE€CKOM IPOU3BOJICTBE
(dbyHIaMeHTaIbHBIC WCIIONIB3Ysl B KaU€CTBE MCTOYHUKOB Y4€OHYIO, HAYYHYIO U CIIPABOUYHYIO JINTEPATypy, a Takke MHMOPMAIUIO U3
MEXIUCLUILTMHAPHBIE AIIEKTPOHHBIX OMOINOTEK.
3HaHWUSI JUISI  PEIICHUS
3a1a4 B
npoeccruoHaIbHOM
JEeSTENIbHOCTH
CuHepreTuka B COBpeMEHHOM €CTeCTBO3HAHMH
OIIK-1.1 Pemaer Bonpocuwl k 3auemy
npodeccuoHabHbIE 1. TloHSATHS KOHUENIUHU U TapaJUrMbl.
3aJa4u B obmactu 2. Hayka, MeTOJ1, METOIOJIOTHS.
METAJLTypTHH u 3. TIoHATHUS CUCTEMBI M CTPYKTYPBHI.
MIPOLIECCOB 4. Kaptunsl Mmupa: Mexannueckasi, Gu3ndecKkas, BOIOIMOHHASL.
METaJI000paboTKHy, 5. Tpuanabl: BBIpOKICHHBIE, TIEPEXOIHBIE, CHCTEMHEIE.
HCIIOJIB3YS 6. TIpuHIMTT HEOTPECIIEHHOCTH — JIOTIOJTHATEILHOCTH - COBMECTHOCTH
(dbyHIaMeHTaIbHBIC 7. Kpurepuu ecTeCTBEHHOW CHCTEMBI.
3HAHUS 8. ®opmbl KITacCUPUKAITIH.
9

. Knaccuduxanuus nayk
10. Bugs! hynaamMeHTaTbHBIX B3aUMOICHCTBHIA.

11. JIuCKpeTHOCTh U HEMPEPHIBHOCTD.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Konuenuus CriomHou cpepl.
beckoHeyHOCTh: MOTEHUMANIbHAS U aKTyaJIbHASI.
OHTponus U uHPOPMAIHSL.
CooTtHotieHue HeonpeneaeHHoCcTH [ eiizenoepra.
AHTPOIHBIN ITPUHLIMII.
[TonsaTHe 3THOCA.
OTuka Hayku. JTHKa yueHoro. Hayka u obiectBo.
[Ipumepsl camoopraHu3alyy.
Heo0xo1uMocTh OTKPBITOCTH.
JlnanexTuka nopsaka u xaoca.
Konuenius 3BOIIOIMOHHOTO TyMaHU3Ma

Omeemumbs Ha 80NPOCHL:

Onpenenenne HayKu

ITonsiTHE IApaIUTMBI.

HenoctatouyHOCTh OMHAPHBIX CHCTEM. DBOJIIOLIMOHHBIH, PEBOIIOIMOHHBIN MTyTh Pa3BUTHS
CBoiicTBa 11€710T0, KOTOPBIMU HE 00JIaaeT HA OJHA U3 €0 YacTei.

Knaccugukarus Hayk

BeckoHEeYHOCTh: MOTEHITNAIbHAS U aKTyaJIbHasl.

CoortHoleHue HeomnpeaeneHHocTu [ eii3endepra

AHTPONHBIN NPUHIMIT

LN~ WNE

OIIK-1.2

Bnaneer cnocobamu u
nmpueMamMu PEHICHUA
HCCIIEI0BATENBCKUX
3a1a4 B IIPEIMETHOU
00JIaCTH METAJUTYPIUU U
METaTI000pabOTKH

no

Cunepreruka:
Teopust BOSHUKHOBEHHSI HOBBIX KQYECTB y CIIOKHBIX CHCTEM, KOTOPBIMU HE 00J1a7laeT HA O[HA M3 UX YacTel
Bo3spacTanne kKa4eCTBEHHBIX OTJINYUMN AJIEMEHTA CUCTEMBI, OTHOCUTEIIBHO €T0 OT/ICIIbHBIX KayeCTB
Bo3HHUKHOBEHHE U POCT BO3MOXKHOCTEH CHCTEMBI, TIPU 00BEAMHEHUN COOTBETCTBYIONINX AJIEMEHTOB JIPYT C
Apyrom
Teopusi BOSHUKHOBEHHSI HOBBIX Ka4eCTB B CUCTEMaX, KOTOPBIMU HE 00JIaJ]aeT HU OJTHA U3 UX YacTen

Kakoe w#3 TmepeunCIeHHbIX HWKE YTBEPKIACHUN HE OTHOCUTCS K TaK Ha3blBaeMbIM «(paxTam

caMOOpraHU3al1» B HEKUBOU MPUPO/IE:

1.

Sueiiku benapa — 00pa3oBaHue TYCUCTONU CTPYKTYPHI B )KHIAKOCTH MPU HATPEBAHUH.
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quuKamopa KomnemeHyuu
2. Peakuusa benoycoBa—KaOGOTHHCKOrO — MEpUOJMYECKOE CIIOHTAaHHOE OOpaTHUMOE H3MEHEHHUE IIBETa)
XUMHYECKOI0 PacTBopa.
3. TepMo037C — BO3HUKHOBEHHE PA3HOCTHU HJIEKTPUYECKOT0 MOTEHIIMAIA HAa KOHIIAX PAa3HOPOAHBIX MPOBOAHUKOB
HaXOJAIIMXCS IPU PA3NIAYHBIX TEMIIEpATypax
4. JlazepHblil 1y4 (YCUIIEHHE CBETA B PE3YJIbTATE BHIHYKIACHHOIO U3ITYUCHHUS).
AHTpPOIHBIA PUHIIMIIL:
1.CBa3b MeX1y KpYIHO - MaciiTaOHbIMU CBOMCTBaMHU Haileil BeeneHHoi u cyliecTBOBaHUEM B HEl yesoBeKa
2.To, 94TO MBI OXHMJaeM HaOJOJaTh, JOJDKHO OBITh OTpAaHMYEHO YCIOBHSMH, HEOOXOIMMBIMH ISl HAIIETO
CYIIECTBOBaHMA Kak Habtoarenen
3.Bcenennas (u, cienoBarenbHO, (QyHIAMEHTANBHBIC TTApAaMETPhl, OT KOTOPHIX OHA 3aBHCHT) JIOJDKHA OBITH
TaKOM, 4TOOBI B HE HA HEKOTOPOM 3TaIe 3BOJIIOLUY JIONYCKAJIOCh CYIIECTBOBAHUE HAOII0JaTesl.
OIIK-1.3 IIpumenser Tecmoeoe 3a0anue
(byHIaMeHTaIbHbIe [Ipu cucTeMHOM MTOAXOJIE B TO3HAHHH:
MEXTUCIUITIIMHAPHBIE 1. oOBeKT nmo3HaHus NPEACTABIIAETCS CUCTEMOM JIEMEHTOB C PACCMOTPEHUEM UX CBsA3EH, 00€CIeUNBAIOIINX €TO
3HaHUS Uil PELUEHMS LIEJIOCTHOCTh
3ama4 B| 2. 0OBEKT MO3HAHUS MPEACTABIAETCS CUCTEMOI CBsA3e, 00eCIeunBalOLINX €ro HEeNOCTHOCTh
npodeccHoHaIbHOM 3. 00BEeKT MO3HAHUS MPEACTABIACTCS CUCTEMON 3JIEMEHTOB C PACCMOTPEHHEM HX CBs3eH, 00eCIIeUNBAIONINX €TO
JeSITEbHOCTH LIEJIOCTHOCTD, BBIPAKEHHYIO ONPEeeHHON (PYHKIIMOHATBHOMN 3aBUCHMOCTBIO M UMEIOIIeH TpaHUYHbIE

YCJIOBHS
4. OOBEKT MO3HAHUS MPECTABISAETCS CUCTEMOI AIIEMEHTOB 00ECTIEUNBAIOIIUX €0 IeTOCTHOCTh
[ [puHIUIT HEOTIPENETEHHOCTH — JOTOJHUTEILHOCTH - COBMECTHOCTH O3HAYAET, YTO:
1. BcuctemHO# Tpuajae KaKaas napa 3J1eMEHTOB HAXOAUTCS B COOTHOIICHUH JIOMOTHUTENIBHOCTH, & TPETHIA
3a71a€T MEPY COBMECTHOCTH.
2. KaxJas Tapa 3JIEMEHTOB HAaXOJUTCS B COOTHOIIICHUH JIOTIOJHUTEILHOCTH, KOTOPOE HE OBITh MCHBIIIE, YeM
3Ha4YeHue NMocToAHHOM [ nanka.
3. B TpHuaje Kaxaas rmapa 3JeMEHTOB HaXOAUTCS B COOTHOIICHUH JOTIOTHUTEIHHOCTH, a TPETUH 3a1aéT Mepy
COBMECTHOCTH.
4. xaxaas mapa 3JIEMEHTOB JOJIKHA COBMEIIATHCS, T.€. HE TPOTUBOPEUUTH, COOTHOIIEHUIO HEOTIPEICTICHHOCTH
I'eiizenbepra.
Hayunble MeTO/1bI MO3HAHUS JENSATCS HAa TPYIIIBL:

1. smnupuueckue U TEOPETUUECKHE
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2. DMIMPUYECKUE, TECOPETUICCKUES, NHTYUTHBHBIC
3. DMIHpHUYECKUE, TCOPETUICCKUE, NHTYUTHBHBIC U SMOIIMOHAILHBIE
4. panMoHaJbHBIC, THTYUTUBHBIE, KOHICTITYaJIbHBIC U AIPUOPHBIC
B noHsATHE COIMONPUPOIHAs CPEia BXOJIHT:
1. Tlpupona, TexHocgepa, 001ECTBO, YETOBEK
2. Tlpupona, renaepHbIil IpU3HAK, TEXHOC(HEPHBIE 0COOEHHOCTH, YCTPOMCTBO (Opranu3aius) o0mecTsa
3. Yenosek, cpeqa obUTaHusA, yCTPOUCTBO (OpraHu3aIus) oodiiecTa
4. Yenosek, TexHocepa, MIPUPOJIA, pacoBas IPUHAIICIKHOCTD

OIIK-2 — CnocobeH pa3padaTbiBaTh HAYYHO-TEXHHYECKYIO, IPOEKTHYIO U CJIYKeOHYIO JOKYMEHTANuI0, 0opMIISITh HAYYHO-TeXHUYECKHE 0TYETHI, 0030PBI,
ny0JIMKALUH, PeleH3un

MeToa0J10Tusl 1 METOABI HAYYIHOI'0 HCCJICAOBAHUSA

OIIK-2.1 PaspabarbiBaer | [IpakTiueckue 3aganHust
BCE  BHUABl  HAy4HO- .
TEXHIYECKOH, CoctaBuTh 0J10K-cXeMy «ITallbl pa3pabOTKU TEXHOJIOTMYECKOM
KOHCTPYKTOPCKOIi, JOKYMEHTAI[MU Ha HOBBIM B/ MIPOIYKIIMMY», YKa3aB HAa HEW KIIIOUEBbIE TOUKU: aHAIN3 aHAJIOTOB (pedepaTUBHBIN
TIPOEKTHOM u | 0030p), MaTeMaTH4YecKoe MOJICIMPOBAaHUE MPOLecca, JTa00OPaTOPHBIA SKCIEPUMEHT, BBITYCK ONBITHOM MapTHH,
TEXHOJIOTHYECKOI MOJIrOTOBKA TeXHoJorndeckoit nucrpykuuu (TH).
JOKYMEHTaI1H,
HEOOXOIUMON InIE:
(O YHKITMOHUPOBAHUS
IIPOU3BOJICTBEHHBIX
MPOIIECCOB B 00OJacTH
METAJUTYPrHH u
METaTI000pabOTKH
OIIK-2.2 CocraBnser  u | [IpakTuueckue 3aganus
odopmirsieT Hay4YHO-

TEXHUYECKHE  OTYETHI,
BBITIOJTHSIET TPEOOBAHMS
HOPMOKOHTPOJISI o
pe3ynbpTaram

MPOU3BOJCTBEHHON U

ITo pe3ynaprataM HEOOIBIIOTO BBEIYUCIUTEIFHOTO AKCIEPUMEHTa WM JIMTEpaTypHOro 0030pa (TPOBEIESHHOTO B
pamMKax AUCHUILTHHBI) CTYAEHT 0hopMIsieT MUHH-0TUYET (5-7 cTpanuil). OTYeT TOKEH CTPOTO
cootBercTBOoBaTh TpeboBanusM ['OCT 7.32-2017 (wim akTyaldbHOMY CTaHAAPTY OpPTaHHU3AIMH) TIO0
CTPYKType: BBEICHUE, OCHOBHAS YacCTh C TaOIMIaMK/TpaduKaMu, 3aKITFOUECHIE, CITUCOK JINTEPATYPHI.
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HCCIICAOBATEIIbCKOM
JIEATEIbHOCTH
OIIK-2.3 Brimonasger [IpakTrueckue 3a1anus
0030p HAYy4YHO-
S ——— Brimaercs Texuudeckoe 3agaHue (yIpoleHHOE) Ha MOJASPHHU3ALUI0 TEXHOJIOTMYECKOTO Mpoliecca (Hanpumep, B
HH(OpMAITHH sunst | KOKCOXUMHYECKOM MM IOMEHHOM mpou3BoACTBe). HeoOxoauMo onpenenuTsb, Kakue pas3aeiibl JOKHBI ObITh B
BHIGOPA THTa ;1 | TOSICHUTEIILHOM 3aIIMCKE, U [PSAJIOKHUTH METO/bI HAYYHOIO
CTPYKTYDbI Mozeny [ACCTIE/IOBAHHS (aHanmM3, MOJENUPOBAHKE, SIKCIIEPUMEHT), KOTOPbIE HY)KHO IPUMEHUTD 11 000CHOBAHUS
OOLCKTOB B oBnacry [TAPAMETPOB 3TOro mporecca
METaJUTYprHH u
MIPOLIECCOB
METaNI000pabOTKH.

YueOHas - HAY4YHO-HCCJIeJ0BaTeNbCKasA padoTa (IMoJIy4YeHre NePBUYHbIX HABBIKOB HAYYHO-HUCCJICA0BATEIBCKOM PadoThI)

OIIK-2.1 PazpabareiBaeT IlepeueHp TEOPETUYECKUX BOIIPOCOB:
BCE  BHABl  HAY4YHO- Hasnauenne nexa. Ilman mexa. IlponsBoacTBeHHast CTPYKTypa IieXa: OCHOBHBIE M BCIIOMOTATEIbHBIC
TEXHUYECKOH, OT/ENEHMs], YYaCTKU, PEeKUMBI pabOThl OTJENEHUN M y4yacTKOB. XapaKTEpUCTHKAa BBITyCKaeMON MNPOAYKIUH,
KOHCTPYKTOPCKOH, OcHoBHBIE nTOoTpedHuTeNN MpoayKuuu. CXeMbl TEXHOJIOTHYECKOoro mporecca. Cxema pacroyioxKeHNsI OCHOBHOTO U
MIPOEKTHOM U [BCIIOMOTaTeIbHOT0 000PYA0BaHMUs, YIaCTKOB U OTAeNeHHH. OCHOBHbIE TEXHOJIOTHUECKHE NOTOKU. CXeMa ra3oBbIX,
TEXHOJIOTUIECKON apOBO3AYIIHBIX, BOJHBIX M JIEKTPHUECKUX KOMMYHHKAIUH 11exa. OTOIUICHNE, BEHTUIISIINS M OCBEILICHHE B LIEXe.
JOKyMEHTaI1H,
HEOOXOMMOM JUIS
(bYHKIIMOHUPOBAHUS
MIPOHM3BOICTBEHHBIX
MPOIIECCOB B  00JIACTH
METaJLTypriH "
METaI000paboTKH

OIlK-2.2 CocraBizer n IlepeueHp TEOPETUYECKUX BOIIPOCOB:
oopmitsier Hay4HO- [TocTaBIIMKKM UCXOTHOTO CHIPBSL.

TEXHUYECKHE  OTYETHI,
BBITIONTHSIET TpeOOBaHUS
HOPMOKOHTPOJIS 1o

[TopsimoK MOATOTOBKK UCXOAHBIX MAaTEPHUATIOB K TIEPEICITY.
TexHonornueckue KapTbl M TEXHOJOTMYECKME MHCTPYKIIMM HA W3TOTOBJICHUE U3JIEIUM  COTJIACHO

COpPTaMEHTY, BBIITYCKaeMOMY IIEXOM.
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pe3yabTataMm [Tnan pa3merienus o00pynoBaHus. Y CTPOMCTBO U paboTa OCHOBHBIX arperaros.
MPOU3BOJCTBEHHOW U
HCCIIeI0BATENLCKOM
JeSITeTbHOCTH
OIlK-2.3 Beimonusier [TepeueHb TEOPETUYECKUX BOIPOCOB:
0030p HAYy4YHO- CoBpeMEeHHOE U MEPCIEKTUBHOE PA3BUTHE METALTYPTUYECKUX 11eX0B B PD u 3a pyOekoM 10 KOMIIOHOBKE,
TEXHUYCCKON cocTaBy 000PYJIOBaHMSI, MHTCHCHBHOCTH TEXHOJOTHYECKOTO TPOIECcca, CBOMCTBAM TOTOBOW MPOIAYKIIMH U JIPYTHM
uHbopMauu Juis [mokaszatensM. CpaBHEHHE CYIIECTBYIOLIEH B I[€Xe€ TEXHOJOTHMH U OOOPYAOBAaHUSA C JYYIIUMU JOCTHKEHUSMHU|
BEIOOpA TUTIA Y |OTCUECTBEHHOW U MUPOBOI TEXHUKU U TEXHOJIOTHH.
CTPYKTYPBI MOJIeNN
00BEKTOB B 0OjacTu
METaJUTyprHH u
MIPOILIECCOB
METaII000pa0OTKH.

OIIK-3 — CniocoGeH y4acTBOBATh B YIIpaBJeHUH NMPO(eCCHOHAILHOM eI TeJIbHOCThIO, HCT0JIb3Ys 3HAHNUS B 00J1ACTH CHCTEMbI MEHEI)KMEHTa Ka4yecTBa

OnepanuoHHbIA MEHEIKMEHT

OIIK-3.1

Ananmsupyer
MPUYHHBI
BO3HUKHOBEHHUS Opaka u
HECOOTBETCTBYIOLIECH
MPOAYKLIUHU Ha
OCHOBHBIX u
BCIIOMOTaTENbHBIX
orepanusx
TEXHOJIOTUYECKUX
IPOLIECCOB
IIPOU3BO/ICTBA
METAJUIONPOTYKIIHH
LIMPOKOT0 Ha3HAYECHHUS

RRoOo~NO WD E

Hepeuenb meopemuu4eCKux 60npocoe K zauemy:

0.
1.
12.
13.
14.

VYrpaBiieHne KauecTBOM B CHCTEME OOIIEr0 MEHEI)KMEHTa

KauecTBO 1 yJ1OBIETBOPEHHOCTb OTPEOUTEIS.

TpebGoBanust (MokazaTesn) K 00bEKTaM KaueCcTBa B OpraHU3allnu.

MeHeKMEHT KauecTBa: CyIHOCTb U IIEJH.

PaccmoTpenue pe3ysbTaToB I€ATENBHOCTH MPEANIPUATHS 110 YIPABIECHUIO KAYECTBOM.
WcTopust BOSHUKHOBEHHS CUCTEM OEpEKIMBOTO MPOU3BO/ICTRA.

BepexxnuBoe Mpor3BOJICTBO B paMKaxX IpYrHX Mojienel MoBbIeHUs 3 PEeKTHBHOCTH.
Coznanue 6a30BBIX YCIOBHM I peaTn3aluy MOJeNn OepeXIMBOTrO MPOU3BOCTBA.
Opranu3anys BHeJIPEHUs MOIETH OEpEXIIMBOIO IPOU3BOICTBA Ha MIPEATIPHATHH.
Cucrema Kaiinzen: nmoctpoeHue mpon3BoICTBEHHOTO ITOTOKA Ha paboyeM yqacTKe.
Cuctema «YnopsiioroueHus /5S».

Cucrema «Touno-BoBpems -JIT».

Cucrema 00111eT0 MTPOU3BOAUTEIBHOTO 00CTyKUBaHUs 00opynoBanus TPM.
VYnpaBieHne TeKyIuM IPOU3BOACTBEHHBIM IIPOLIECCOM Ha yYACTKE.
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15. TlonaTue 1 BUabI IPONU3BOICTBEHHON MOIITHOCTH, YIIPABICHUE IPOU3BOACTBEHHON MOIITHOCTHIO
16. CiocoObI MOBBILICHUS TPOU3BOACTBEHHOW MOIIHOCTH HPEIIPHSTHS

17. bananc BpemeHu paboTel 000pYAOBaHUS

18. IIpounsBoacTBeHHAs MporpaMma

19. Iyt nosIieHus 3 (HEKTUBHOCTH UCIIOIB30BAHUS TIPOU3BOCTBEHHBIX ()OHIOB MPEIIPHUITHS.
20. YopaBneHue 3aTpataMu

Ilpakmuueckue 3a0anus

1. IToctpouTts nuarpammy I[lapero

Tunel “ueno  Hakonnewwas [MpouenT yncna aed:eKToa’Haxonneuham
\nedekToB  |[dedexTOBCYMMA HMCNa N0 KaXOOMY NPU3HAKY K [NPOUEHT
aedhexros obulein cymme
edopmauyuns 104 104 52 152
Uapanunsl |41 148 21 73
PaxosuHet 20 166 10 83
'Tpeuumbl 10 ‘176 -5 _»88
Matha 5 182 3 o1
Paspeis 4 l1ge b lg3
Mpoune 14 200 7 1100
vitoro 00 — \'

1

2. B pe3ynbrare mpoBeeHHOW PEKOHCTPYKIIMU KOJMYECTBO Opaka yMEHbIIWIOCh Ha 3%, ObUIM BBEJCHBI HOBBIC
ocHOBHBIE (oHAbI, croumMocThio 500 ThIC.py0. 1 Ha = 10% u BbIBeIEHBI yCTapeBIINE OCHOBHBIC (HOHJBI,

ctoumocTbhio 300 ThIC.py0. 1 Ha = 10%. ['omoBoit o6bem mponsBoacTBa — 200 THIC. T.
Onpenenuth ce6ecTOMMOCTh 1T MPOAYKIIMU TOCTIE PEKOHCTPYKITHH.
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Kaabkyasuus cedecroumoctu 1T npokara
JI0 PEKOHCTPYKIIUH HOCIIe PEKOHCTPYKIIUH
Homns
Haumenosanue 3arpar Kon-Bo, IeHa, Cymma, Kon-Bo, | Cymma, YCIIOBHO-
T pyo/T pyo. T pyo. TIOCTOSTHHBIX
pacxonoB
(a)
1.3amano B mpou3BOACTBO
[Momydadbprkarst 112 8546,2
2.0t1xoms! 1 Gpak(-) 0.12 6409,6
Hroro 3amano 3a (-) 0TX010B 1.000
3. Pacxozp! o nepeznery
3.1 ap, I'kan 8,71 100
3.2 Dnekrposneprus, Toic. KBT 1 40,25 40
3.3 Boja texHudeckas, ThIC.M3 4,32 100
3.4 Cxartslii BO3yX, THIC.M3 3,21
3.5 Asor, Thic.M3 6.8
3.6 BcriomoraresbHble MaTepHaITb 56,9
3.7 OcHoBHas 3apruiaTa 37,07 60
3.8 Homonuurenprast 3apruiara (10% ot ocH.3/1ut) 3,71 60
3.9 Otuncnenuns Bo BHeOwpKeTHBIE (oHabI (26% oT (1m.3.7+1.
3.8) 60
3.10 Tekymmii peMOHT U COAEpKaHHE OCHOBHBIX CPEICTB
3.11 AmopTusanus 60,03 80
3.12 Ipoune pacxomsl mexa
Htoro ce0eCcTONMOCTD 35,95 100
4.006111e3aBOICKHE PacX0Ibl 34,06 80
Hrtoro ce0ecTONMOCTh
5. Kommepueckue pacxopl 160, 5 80
Hrtoro ce0ecTONMOCTh
815 80
OIIK-3.2 [Tpumenser IIpumepnwie npaxmuueckue 3a0anus:
3HaHust B oOmactu [1. PaccMotpets menecooOpaznocts npuodperenus [TAO «Metammyprudeckuidl 3aBoj1» HOBOW TEXHOJIOTHUECKOM
MEHEKMEHTA KauecTBa JIMHUM C TIOMOIIBIO pacyera M aHaiu3a KOA(PQHUIMEHTOB (YUCTOro TMpHUBENEHHOro J(dekTa, HHIEKca
ISt pelieHus [peHTAa0EIbHOCTY ~ WHBECTUIMM, BHYTPEHHEH HOpPMBI HpUOBLIM, CpOKa OKYMaeMOCTH, Ko3(hHLIueHTa
MTPOU3BOJICTBEHHBIX P (HEKTHBHOCTHU MPOCKTA).
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3a/1a4 Ha mpeanpuaTuax |2. Tekymme pacxo/ibl Mo TojilaM MPOTHO3UPYIOTCS B MEPBBIN TOJ AKCILTyaTanu 50%, ¢ TOCIeTyIOIINM €KEeTOHbIM
METaJUTypruyecKon ux poctoM Ha 3%. CraBka Hasora Ha npuosUTE — 20%.
oTpaciau Eosdidems
P Cron- B . Koz ddeme P
EIpYUED OT peadmsanms oo rogan, Teic. | s | Iema EHT
MOCTE - EHT
pvo. HOC, | KammTa - JHCEOHTHp
MpoeETa, e 0. | peHTadens o
rHc. pyb Y aa, % ocrn U | _0EaHHI. Y6
e 1 2 3 4 5 : El | R2
g300 5800 [ 7400 | e600 [ 5700 | &000 | 20 22 26 12 23

Onenuts 3((HEKTUBHOCTH BIIOKEHHSI WHBECTUIMH B HWHBECTUIIMOHHBIA IPOEKT CTPOUTEIHCTBA OOBEKTa A
[IpoBectu pacuersl 3a 10 et sxcruryatauuu o0bekTa A. M3BecTHBI IIaHUpPYEMbIE TOTOKHU JIEHEKHBIX CPEICTB I1Q

rojaam:
Ta%nnua 1. TlpenmonaraeMpie OTOKH JIEHEKHBIX CPEICTB OT IKCILTyaTalui 000pyI0BaHys

[ospr Jenexwupie motoku, pyo. (CF)

2021 1251295600

2022 1320116858

2023 1392723285

2024 1462359449

2025 1535477422

2026 1612251293

2027 1692863858

2028 1777507051

2029 1866382403

2030 1959701523

Hroro 15870678742

HeoOxonumast cymma maBectuninii cocranisier 4086,100 muH pyo.
CraBka nuckoHTHpoBaHus paBHa 20%.

Paccunrtars: 1. ctaBky auckonTupoBanus (r),

2. UncThble ICHEKHBIC TOTOKH 10 TOJIAM.
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3. Hucrelit auckonTrpoBanubiii 1oxox (NPV),

4. CpoK OKYyITaeMOCTH ITPOCTOM.

5. CpoK OKyIaeMOCTH JUCKOHTUPOBAHHBIH.

6. BuyTpennio0 Hopmy goxoaHocTH (IRR).

7. unekc npudsutbHOCTH (Profitability Index Pl) taxxe Ha3bIiBaeMblil HHIEKCOM PEHTA0CIBHOCTH.

TecToBbIe KOHTPOJIbHBIE 32 IAHUS

Tecr 1.

1 Ilens ympaBieHUs TPOU3BOJICTBEHHON MOIIHOCTD MPEAMIPHUATHS - 3TO:
a) «IMOJICTPOIKa» K M3MEHEHHUIO CIIPOCa;

0) MaKCUMHU3AIUS TTPOJIAXK;

B) MaKCUMMU3ALMs TPUOBUIN IPEATIPUATHS;

') yBEIMUEHHE JIOJIH PHIHKA.

2 CTOMMOCTh TOTOBOW MPOAYKIMH, NMPEAHA3HAYEHHOM s peaau3aluu Ha cTOpoHy, - 200 Thic. py0., CTOUMOCTH
noy(haOpuKaToB, NMPOU3BEJCHHBIX JUISI COOCTBEHHBIX HYXJ, - 10 ThIC. py0., OCTaTKW T'OTOBOM MPOAYKIMH HA
CKJIaJjaX Ha Hauyaso nepuojaa — 10 Teic. pyo., Ha KoHel nepuoja — 20 Teic. pyo.

CTouMOCTH TOBapHOM MPOTYKIIMH COOTBETCTBYET:

a) 210 TeIC. pYO.;

6) 200 TBIC. PYO.;

B) 190 THIC. PYO.

3 Enununa u3mepeHus poru3BoICTBEHHON MOIIHOCTH MPEANIPUATHUS — 3TO:

a) CTOUMOCTHBIE;

0) TpyAOBBIE;

B) HATYpAJIbHBIE;

) T€ )K€ CIIUHUIIBI, B KOTOPHIX IUIAHUPYETCSI BBITYCK MPOIYKIIMH B HATYPAIbHOM BBIPKEHUH.

4 [Ipon3BoACTBEHHAS] MOIITHOCTh MPEANIPHUATHUS ONPEEIIAETCS 10 MOIHOCTH:

a) BCIIOMOTaTeIbHBIX 11EXO0B;

0) OCHOBHBIX IIEXOB;

B) BEIYIIUX MPON3BOJACTBEHHBIX 1[EXOB;

5 Ipu onpeneneHrH MPOU3BOJCTBEHHOW MOLTHOCTH MPEANPHUATHS UCTIONb3YyeTCs (POH BpEMEHU 000PYI0BaHUS;

a) KaJIeH/IapHBIi;
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0) MJIaHOBBIN;

B) HOMUHAJIbHBIN;

r) aKTUUECKUH.

6 [Ipou3BoiCTBEHHAS! MOLIHOCTh NPEAIPUATHS — ITO:

a) CcyMMapHasi CTOMMOCTb 000pY1I0BaHUsI IPEATIPUSATHS;

0) MakCUMaJIbHO BO3MO>KHBIN 00BEM MPOU3BOIUMON TPOIYKIIMU B pacueTe Ha o,
B) MaKCUMAJIbHBIN 00BEM peaIU3aliy MPOTyKIHH.

Tect 2.

1 CebecTouMOoCTh MPOIYKITUH — 3TO:

a) YMEHBIICHUE SKOHOMUYECKUX BBITOJI B PE3YJIbTATE BHIOBITHS AKTUBOB U (MJIM) BOSHUKHOBEHUS 00SI3aTEIIbCTB,
MPUBOIAIICE K YMEHBIIICHHIO KalTUTalla OPTaHU3aIlHH;

0)BBIpa)KEHHBIE B ICHEXKHOU (hopMe 3aTpaThl Ha €€ MPOU3BOJICTBO U PEaIU3alUIO;

B) CTOMMOCTHAsI OIIEHKA UCIOJL3YEMBIX B IPOIECCE MPOU3BOJCTBA MPOAYKIUU (paboT, yCIyr), MPUPOTHBIX
PECYPCOB, CHIPBS, MATEPUAIIOB, TOILJINBA, TPYJIOBBIX U IPYTHX PECYPCOB.

2 B mepeueHb KaNbKYISAIMOHHBIX CTaTEH HE BXOAT HAa:

a) ChIpbE M OCHOBHBIE MaTE€PHUAIIbI, TOKYITHBIE U3AENHs, TTOTy(habpHKaThI;

0) pacxo/Iel HAa OTUIATY TPYAa PAaOOTHUKOB, HEITOCPEACTBECHHO 3aHSATHIX MIPOU3BOACTBECHHBIM ITPOIIECCOM;

B) aMOPTH3aIUsl OCHOBHBIX CPEJICTB;

') TOTJTUBO U SHEPTHS Ha TEXHOJIOTHUYECKUE TIETIH;

1) 3aTpaThl HA PEMOHT U COJICPYKaHNUE OCHOBHBIX CPEJICTB;

€) MaTepHalbHbIEC 3aTPATHI.

3 I[To crroco0y BKIIFOUEHUS B CEOSCTOMMOCTh 3aTPaThI JSIIATCS Ha:

a) OCHOBHBIE U HaKJIagHbIe; O) MPSMbIE U KOCBEHHEIE.

4 TTocTosTHHBIC pacxoiabl B CEOECTOMMOCTH BBITyCKAaeMOW MPOIYKIIUU TIPH YBEIUYCHUN 00beMa MPOU3BEICHHON
[POIYKIINH (B pacueTe Ha eAUMHUILY MPOTYKIIUHN):

a) yBEJIMUMBAIOTCS;

0) YMEHBIIAIOTCS;

B) OCTAIOTCSl HCM3MECHHBIMH.

5 AMOPTHU3AIIMOHHBIC OTYUCICHUSI OCHOBHBIX CPEJICTB MPEICTABIISIOT:

a) KOMIUIEKCHYIO CTaThIO0 KaJIbKYJSIITUU CEOECTOMMOCTH;
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0) PJIEMEHT 3aTpaT Ha MPOU3BOJICTBO;

B) IPOCTYIO CTAaThIO KAJIBKYIISIHH CEOECTOMMOCTH.

6 daKkTOpbI CHIXKEHUS 3aTPaT, HE 3aBUCAIINE OT MPEATIPHITHSA:
a) OpraHu3anys 1 HOpMUPOBaHKE TPy/a epCOHAa,;
0) ucrosb30BaHUE 00OPYIOBAHMS;

B) KOHCTPYKIIHSI M3/ICIIHSL;

T') LIEHBI HA MaTEePUAIIbl M KOMIUIEKTYIOLIHE H3ICITHSL.
7 Kanbkyssiiust — 3TO pacuer:

a) 3aTpaT Ha MPOU3BO/ICTBO;

0) cMeTBI 3aTpar;

B) ceOECTOMMOCTH €IMHUIIBI TPOTYKIIUH.

Tect 3.

1. Jlenenue 3aTpat Ha NpsIMbIE U KOCBEHHBIE OCYILIECTBIISIETCS B 3aBUCIMOCTH OT:
a) 00BEKTa yderTa 3aTpar;

0) 1lenu ydera 3aTpar;

B) 337a4 y4yeTa 3arpar.

2. O0IIEeX 03 UCTBEHHBIC PACXOIBI SBIISTFOTCS:

a) 3aTpaTaMu OTYETHOTO NIEPHO/Ia;

0) BXOISIIMMU 3aTpaTamHu.

3. KommMepueckue pacxo/ibl OTHOCAT Ha:

a) ce0eCTOMMOCTh MPOAYKIUH, PEATM30BaHHON B OTYETHOM TEPHOJIC;
0) cebecTOMMOCTh TOTOBOW MPOAYKIIMK Ha CKIIAJIE;

B) c€0€CTOMMOCTH HE3aBEPIICHHOTO ITPOU3BOICTBA;

') IPOAYKIIMIO, HA3BaHHYIO B MyHKTax a), 0), B).

4. B «IMpeKT-KOCTUHTE» KITFOUEBBIM SIBJISIETCS JISJIEHUE 3aTpaT Ha:

a) MpsIMbIE U KOCBEHHBIE TI0 OTHOIICHHIO K BUAAM MPOTYKITUH;

0) Ha IepeMEeHHbBIE U TIOCTOSTHHBIE;

B) HA OCHOBHBIC M HAKJIATHBIC.

5. B «ab3opmniieH-KoCTUHTe» K MEPUOIUIECKIM 3aTpaTaM OTHOCST:
a) 3apIuiaTy MpOU3BOACTBEHHBIX PAOOUHX;
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0) 00IIEeNPON3BOICTBEHHBIEC PACXO/IBI;

B) KOMMEPUYECKUE PACXOJIBI.

6. MoryT 1 HaKJIaAHbIE PACXOABI OBITH MPSIMBIMH?

a) 1a;

0) HeT.

7. Map>KuHalnbHbIN I0XO0J 3TO:

a) BBIPYYKa MUHYC TIOCTOSTHHBIE 3aTPaThl;

0) BbIpyUKa MUHYC [IEPEMEHHBIE 3aTPaThL;

B) BBIpYYKa MUHYC 1IeX0Basi C€0€CTOMMOCTh IPOAYKIIUH.

8. IIpuObLTE N3MEHSIETCS MPSIMO MPOIMIOPIIMOHANTBHO BBIPYUYKE NMPH KAJTBKYIUPOBAHUHU 110 METOTY:
a) a030pIIIEeH-KOCTHHT;

0) IUPEKT-KOCTHHT;

B) AB-KOCTHHT.

9. baza pacnpenenenus 3atpar (apaiiBep 3arpar) 3T0:

a) TIOKa3aTeib, KOTOPHIH BIHUSIET HA BETMUYNHY KOCBEHHBIX PacXOI0B;

0) moKkazarenb, KOTOPBIY HE BIMSET HAa BETMYNHY KOCBEHHBIX PacXo/IOB;

B) IOKa3aTellb, KOTOPBIN BIMSET Ha BEIMYMHY IEPEMEHHBIX PAaCX0/I0B;

') IOKa3aTeib, KOTOPHI BIHMSIET HA BETMYNHY TTOCTOSTHHBIX PACXOJIOB.

10. Kakue BU/IbI 3aTpaT yBETUUYHUBAIOTCS MPOMOPIHMOHAIBHO YBETMUEHHUIO OOLIMX 00bEMOB POU3BOJICTBA?
a) IepeMeHHbIE;

0) MOCTOSIHHEIE;

B) KOCBEHHBIE.

11. TTocTosIHHBIE TPOU3BOICTBEHHBIE 3aTPATHI:

a) HE 3aBHUCAT OT BUJIA POIYKIINU;

0) He 3aBUCHT OT IIepuo/ia BPEMEHH, B TeUEHHE KOTOPOT'O BHIMYIIIEHA POYKIIHS;
B) HE 3aBUCST OT 00ObeMa MPOU3BOICTBA MPOIYKITHH.

12. Tlpu NOBBILIEHNUH 1IEH Ha PEATU3YEMYIO IPOAYKIIUIO 10JIsl IOCTOSIHHBIX 3aTPaT B COCTABE BHIPYUYKH OT
peanu3aruu:

a) yBEJIMUNUBAETCS;

0) yMEHBIIIAeTCs;

B) HE U3MEHSIETCH.
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13. HopMaTuBHbIE IOTEPU SBISIFOTCS PE3YIBTATOM:
a) HapYIICHHS TEXHOJIOTHH IPOU3BOCTBA;
0) HECOBEPILIEHCTBA CaMOil TEXHOJIOTHH IPOU3BOICTBA;
B) CTapeHus U U3HOCA 000y I0BAHUS.
14. OOuenpon3BOACTBEHHBIE PACXOAbl BO3MEIIAIOTCS ¢ M30BITKOM HJIM C HEJOCTaTKOM K KOHIY OTYETHOTO
Meproja mpu:
a) HOPMaTUBHOM METO/IE€ y4yeTa 3aTpar;
0) mpu ydere 3aTpar 1o (HaKTHIECKUM U3JCPIKKAM.
') 32 IEPEMEHHBIE U TIOCTOSIHHBIE 3aTPAThl, BOSHUKAIOIINE B JAHHOM MOAPA3ACICHUN.
OIIK-3.3 PazpabatsiBaeT 3aoanusa na pewrenue 3a0ay u3 npogheccuonanbHoll 061acmu, KOMNJIEKCHbIE 3A0AHUA
MEPONPHUSITHS o 1. Ilpoananu3upoBaTh cucremy MeHemkMenTa kadectBa [TAO «MMK»
COBEPILIEHCTBOBAHUIO Pa3paboraTs MeponpusiTHE 1O COBEPIICHCTBOBAHUIO CHCTEMbI MEHE)KMEHTA KaueCcTBa.
CUCTEMBI MEHEPKMEHTA 2. TlpowsBecTu pacdyeT HHTETPATBHOTO TTOKa3aTes kauecTBa. [1o pe3yapTaTaMm pacdeToB OLIEHUTh YPOBCHb
KayecTBa C [KauecTBa MPOAYKIMU. FIcX0/HbIE TaHHBIE TPUBEACHBI B TA0IHIIE.
WCIOJIb30BaHUSM Tabmuma
poheCCHOHATEHBIX HcxonHble naHHBIE K 3a7aye
3HaAHUU u
MIPOU3BO/ICTBEHHOTO HaumenoBanue noka3zaresnei 3HaueHue MoKaszaremnei mo u3aeausM
ompiTa B o0JacTu bazosoe | M3ng-el | M3n-e2 | U3n-e3 | Usm-e4d
METaJUTYPTHH u u37IeTne
METamIo00paboTKH 1. O6beM BBITyCKa, MITH. PYO. 7 10 6 8 8
2. I'omoBas MIPOU3BO- 20 25 19 22 18
JTUTEIBHOCTh TIPU  OTCYTCTBHHU
MIPOEKTOB, THIC. IIT.
3. Bpemst MIPOCTOEB 3 6 4 5 8
obopynoBanus, %
4. CroumocTh 000pYyIOBaHMUS, 200 180 300 190 250
MJTH. pyO.
5. Hopma amopru3zaruu, % 5 11 8 12 7
6. VYnenpHbIE 3aTpaThl  Ha 40 45 41 35 48
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IKCILTYaTaluIo, ThIC. pYO.
7. Cpox city0bl, JIeT 8 9 10 8 6

3. B pesynbTare MeponpusTHi, HANpaBICHHBIX Ha YIYYIICHWE KauyecTBa MPOIYKIHMH, OblIa CHUXKCHA
MaTCpI/IaJIOCMKOCTB N3 CIINA. I[JISI BbBIBOJIA 06 N3MCHCHUU HOKaSaTeJIeI\/JI TCXHOJIOTUYHOCTHU I10 HpI/IBe[IGHHI)IM HUXKC
JTAHHBIM ~ pacCyuTaTh: OOIIYI0  MaTepUATIOEMKOCTh  MPOMYKIMH, CPAaBHUTEIBHYI  MaTEepPHaIOEMKOCTb,
OTHOCHUTEIILHYIO MaTePUAIOEMKOCTh. PacXxo/1 MaTepraioB Ha MPOU3BOACTBO U3/IEIIHS ITOKA3aH B Ta0II.

Tabmund
Hcxoaable 1aHHbBIC K paboTe

Ilokazarenn

Jlo mpoBenieHus
MEPOIPUATHH 110
YIIYUILIECHHUIO KaueCcTBa

[Tocne
IIPOBEICHUS
MEPOIPUATHI

U3JIeIne:
A

b
C

Pacxon  marepuason

Ha

25
2
15

23,5
18
14,5

OIIK-4 — Cnioco0eH HaX0AUTH M NMepepadaTbiBaTh HH(poOpMaNKIo, TpedyeMYIo Il NPUHATHS pellleHHil B HAYYHbIX HCCIeI0BAHUAX U B MPAKTHYECKOI

TeXHUYECKOM JIesITeJIbHOCTH

YucaeHHbIe MEeTOALI B PCHICHUU MATEMATHYCCKUX Moaeaei

OIIK-4.1

[IponsBoaut
MIOUCK, aHAJIN3 U CUHTE3
uHpopMauu JUIs
pa3paboTKU U MIPUHATHUSL
peleHni pH
MPOBECHUN  HAYYHBIX
HUCCIEIOBAaHNN u
OCYIIECTBIICHHS
npodeccrnoHaTbHOM
JeATeNbHOCTU B
00J1aCTH METAJUTYPTUU H

TCOpCTI/IquKI/IC BOIIPOCHI AJId 3a4€Ta U 9K3aMCHOB

[lepeueHb TEOPETUYECKUX BOIPOCOB K IK3AMEHY:

OT,Z[CJ'ICHI/IC KOpHCﬁ YpaBHCHUA (rpa(lmqecxn n aHaJ'II/ITI/I‘-ICCKI/I). YTouHeHUE KOpHA MCTOAOM ITOJIOBUHHOTO

neneHus.

YTouHeHne KOpHs YpaBHCHUA METOAOM XOp)I.yTOI-IHeHI/Ie KOpHA YpaBHCHHA METOJ0M KacCaTCIIbHBIX
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METaJI000paboTKU
OIIK-4.2 Hcnons3yer IIpuMepHBbIe TPaKTUYECKUE 3aJaHUS I DK3aMEHOB U 3a4eTa:
npodeccHOHaTbHbIE [IpuMepHBbIe TpaKTUYECKHE 3aAaHUS JJIs SK3aMEHA:
3HaHUS JJI CPAaBHEHUS, 0 0.001 f(x) -0 . [a; b]
KnaccubuKan " MPEAEIUTh C TOYHOCTHIO 0, KOpPEHb YPAaBHEHUS , IPUHAJIEKATUH 3aJaHHOMY OTPE3KY
peodpa3oBaHus C OMOUIBIO:
uHbOopMaIHH, METO/A JAEJICHUs] OTPE3Ka I0I0JIaM;
HEOOXO MO A MeToja KacaTtenbHbIX (HpioToHA);
COBEpUICHCTBOBAHUS METOI XOpIL.
OCHOBHBIX u
BCIIOMOTaTEIbHBIX
onepanui
TEXHOJIOTUYECKUX
IIPOLIECCOB
IIPOU3BOJICTBA
METAJIONPOTYKINN
LIMPOKOr0 Ha3HAYEHUS
OIIK-4.3 [Tpumenser IlepedyeHb TEOPETUYECKUX BOIPOCOB K IK3aAMEHY:
CYHIECTBYIOLINUEC Urepanmonnsie metonbl pemenuss CJIAY. Meron npoctoil urepanuu. [locTaHOBKa 3aiauu. anropuTM.
METOI0JIOTHYECKUE TTpumep.
TOAXOBL A O cxomumocTH urepanoHHbIx npoueccos st CJIAY. Mertop 3elinend. [locraHoBka 3a1a4u. aaropuTM.
CTPYKTYpUPOBAHUS,
CHUCTEMaTHU3aluu, [1prmep.
XpaHGHHs M Iepeiadn O cXOAMMOCTH WUTEPAMOHHBIX MPOIIECCOB JJISI CHUCTEM JIMHEHHBIX anredpandyeckux ypaBHeHUW Meton
uHbopMaIuH, peaKkcanym.
Tpedyemoii U1 Breruncnenne mepBoii mpou3BomHONW MHorowieHa Jlarpamka B ¢opme Hpiotona. TpymoemkocTh
PCLICHNA HIMPOKOTO |gprypiciieHus..
CIIEKTpa 3a1a4 B B | . .
NPAKTHYECKO] BIUUCIICHHE ! -0i1 Mpou3BOIHOM MHOTOWIeHa Jlarpamka B popme HproToHa. Tpy1oeMKOCTh BEIYUCTICHUS.
JESATENbHOCTH KBanparypusie popmyibl mHTEpHONsAIIMOHHOTO THITa. Popmyna HeroTona-Koreca.

®opmynsl HeioTona-KoTteca u O1ieHKH nOTpemHocT! i 1-ro u 2-X y3710B.
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®opmynsl HeroTona-KoTeca 1 01ieHKH MOTpenHoCTH It 3-X y3JI0B.
[TpuMmepHBIe IPUKIAIHbIE 3a1a41 U 3a1aHUS

CpaBHI/ITI) KOJIMYCCTBO I/ITepaHI/Iﬁ AJI KQXKA0TO U3YYCHHOI'0 MCTOAA. CI[CJIaTI) BBIBOJbI.

1 F(x)=x*—5x> —4x* —3x+12 a=1 b=2
5 f(x)=x"-3x*-10 a=2 b=4
3 F(x)=x"—4x° +5x-7 a=1 b=3
4 F(x)=x"+8x"-3 a=0 b=25 f(x)=x*-3x+2x*-x+05
a=0 b=3
UzBectHa ¢ynkims Y(X), 3aqaHHas Tabnuneit 3HaueHnit. TpeOyercs, ucrons3ys 3Hauenus ¢pynkmuu Y , i=0, 1
1
2, ..., N B y3/1aX UHTEPHOJSILUH )f BBIYMCIIMTH 3HaYeHUe Y(X) A JII000ro X U3 MPOMEXYTKa [)(0 ; Xn]. J1st pereHus
3aJ]a4M UCIOJIb30BaTh HHTEPIOSILIMOHHBIHN MosnHOM Jlarpanxa.
1) x y(x) 2) X y(x) 3) x y(x)
2,0 0,9093 6,3 0,0168 01 0,9093
2,2 0,8085 6,5 0,2151 0,3 0,8085
2,4 0,6755 6,7 0,4048 05 0,6755
2,6 0,5155 6,9 0,5784 0,7 0,5155
2,8 0,3350 71 0,7290 0,9 0,3350
3,0 0,1411 7,3 0,8504 11 0,1411
3,2 -0,0584 75 0,9380 13 -0,0584
34 -0,2555 7,7 0,9882 15 -0,2555
3,6 -0,4425 79 0,9989 1,7 -0,4425
3,8 -0,6119 8,1 0,9699 19 -0,6119
x=2,1x=3,7 X=6,4 Xx=7,6 x=0,17 x=1,89
4) x y(x) 5) x y(x) 6) x y(x)
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2,0 -0,4161 0,72 0,4868 0,45 0,4831
2,2 -0,5885 0,92 0,3985 0,50 0,5463
24 -0,7374 1,12 0,3269 0,55 0,6131
2,6 -0,8596 1,32 0,2671 0,60 0,6841
2,8 -0,9422 1,52 0,2187 0,65 0,7602
3,0 -0,9900 1,72 0,1791 0,70 0,8423
3.2 -0,9668 1,92 0,1446 0,75 0,9316
34 -0,8968 212 0,1200 0,80 1,0296
3,6 -0,7910 2,32 0,0983 0,85 1,1383
3,8 -0,6709 2,52 0,0805 0,90 1,2602
x=2,1 x=3,7 x=0,75 x=2,41 x=0,48 x=0,87
7) X y(X) 8) x y(X) 9) x y(x)
0,49 0,5334 0,47 0,5080 0,50 0,5463
0,54 0,5994 0.52 0,5726 0,55 0,6131
0,59 0,6696 0.57 0,6410 0,60 0,6841
0,64 0,7445 0,62 0,7139 0,65 0,7602
0,69 0,8253 0,67 0,7922 0,70 0,8423
0,74 0,9131 0,72 0,8770 0,75 0,9316
0,79 1,0692 0,77 0,9696 0,80 1,0296
0,84 1,1156 0,82 1,0717 0,85 1,1383
0,89 1,2346 0,87 1,1853 0,90 1,2602
0,94 1,3692 0,92 1,3133 0,95 1,3984

YueOHas - HAy4YHO-HCCJIeJ0BaTeNbCKas padoTa (1MoJIy4eHre NePBUYHbIX HABBIKOB HAYYHO-HCCJIEA0BATEIbCKOM padoThI)

OIIK-4.1

[TpounsBoaut
MIOWCK, aHATIN3 U CHHTE3
nHpopManmu TUTS
pa3paboTKu U PUHATHUS
peleHui npu

Hepetteub meopemu4ecKux 6onpocoe:

Ha3znauenne nexa. I[lman uexa. Ilpom3BojacTBeHHas CTPyKTypa Ii€Xa: OCHOBHBIE M BCIIOMOTaTEIbHBIE)
OTJEJICHUS, YYacTKH, PEKUMbI PaOOThl OTACNEHWH M YYaCTKOB. XapaKTEPUCTUKA BBITYCKAEMOM MPOIYKIIHH.
OcHoBHBIE TTOTPEOUTENH MPOAYKIHH. CXeMbl TEXHOJIOTHYECKOro mporecca. CxeMa pacroioKeHUsT OCHOBHOTO U
BCIIOMOTaTEIbHOTO 000pYIOBaHMs, YIaCTKOB U oT/IeNeHniH. OCHOBHBIE TEXHOJOTHYECKUE MOTOKU. CXema ra3oBbIX,




Koo
uHouKamopa

Unouxamop oocmuicenus
KOMNnemeHyuu

Oyenounvie cpedcmea

MIPOBEICHUN  HAy4YHBIX
HUCCIIEIOBAaHUN u
OCYILIECTBIICHUS
npodeccrnoHaIbHOM
JCSITeITbHOCTH B
o0JacTi METAILTYPrUH U
METAII000pa0bOTKU

IMAapOBO3AYIIHBIX, BOJHBIX U JICKTPUUCCKHUX KOMMYHI/IKaI_[I/Iﬁ nexa. OTOHJICHI/IC, BCHTHUJIALHA U OCBCIICHUEC B ILICXC.

OIIK-4.2

Hcnons3yer
npoeccruoHaIbHbIE
3HAHUA A7 CPaBHEHUS,
KJ1accupuKauu u
peoOpa3oBaHuUs
nH(popMaIuH,
HEOOXOIUMON InIE:
COBEPIICHCTBOBAHHUS
OCHOBHBIX u
BCIIOMOTATEITbHBIX
onepanui
TEXHOJIOTUICCKUX
MPOLIECCOB
MIPOM3BOICTBA
METAJUTONPOTYKIHH
IIUPOKOTO HA3HAYCHUS

Ilepeuenvy meopemuueckux 60npocos:

[TocTaBIIMKH UCXOAHOTO CHIPHS.

[TopsiIoK MOATOTOBKHM UCXOIHBIX MaTEpUAIOB K IIEpesiety.

TexHonmoruueckue Kaprbl W TEXHOJIOTMYECKHE HWHCTPYKLMHM HAa W3TOTOBJICHUE H3JEIHH  COIVIACHO
COpPTaMEHTY, BBIITYCKaeMOMY LIEXOM.

[Tnan pa3mereHust 060pyioBaHus. Y CTPOHCTBO U pab0Ta OCHOBHBIX arperaros.

OIIK-4.3

IIpumensier
CYLIECTBYIOIINE
METOA0JIOTMYECKHUE
MOJIXOJIbI JUIS
CTPYKTYPHUPOBaHUs,
CHCTEMaTH3aLlNHY,
XpaHEHus U Ieperadyu
nH(popmManuu,

Ilepeuensy meopemuueckux 60npocos:

CoBpeMeHHOE U MEPCIEKTUBHOE Pa3BUTHE METALTYPrUYecKux 1exoB B PO u 3a pyOexoM 1o KOMIIOHOBKE,
COCTaBy 00OPYZOBaHUs, MHTEHCUBHOCTH TE€XHOJOTMUYECKOTO MPOIlecca, CBOWCTBAM T'OTOBOI MPOAYKIIUHN U IPYTUM
nokazareiasiM. CpaBHEHHE CYLIECTBYIOIIEH B II€X€ TEXHOJOTHH U OOOpYyIOBaHUS C JIYUIIUMHU JOCTHKEHHUSIMU
OTEYECTBEHHOW Y MUPOBOM TEXHUKHU U TEXHOJIOTUHU.
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Tpedyemoii TUIs
pereHus HIMPOKOTO
CIIEKTpa 3ama4y B
MPaKTHYECKOU
NS TeNIbHOCTU

HpOI/BBOIlCTBeHHaH — HAYYHO-UCCIeA0BaATC/IbCKasd paﬁoTa

OIIK-4.1 [TpouzBoaut M3yqnts OOIIyI0 XapaKTepHCTHKY METaUIyprHYecKOro TPEeNNpHUsITHS IOJHOTO I[UKJIA, IO3HAKOMHUTBCS ¢
IIOMCK, aHaJIU3 U CUHTE3 |[TEXHOJOIMYCCKUMU IIpOoHEeCCaMi OAHOI'0 MM HECKOJBKHUX IIEPEACIIOB, B TOM YHCIIC C (1)I/I3I/IKO-XI/IMI/ILICCKI/IMI/I OCHOBaMMy
uHpOpMAIHN JUTSL [METAJUTypPTUYECKHX MPOIIECCOB.
pa3paboTKu U PUHATHUS
peleHui IIpH
MPOBEICHUN  HAYYHBIX
HUCCIEIOBAaHNN u
OCYILIECTBIICHUS
npoeccroHaIbHOM
NEeSATENIbHOCTH B
o0acTi METAILITYPruu U
METaI000paboTKH

OIIK-4.2 Hcnons3yer CocTaBUTh U HANIKCATh OTYET 1O Y4eOHOM — HAYYHO-UCCIIeI0BATEILCKOM padoTe. ComepkaHne OTYeTa ONPEeeIsIeTCs
HpO(i)CCCI/IOHaHLHLIe 3aJaHUCM, BbIJIAHHBIM PYKOBOAUTECIIEM IIPAKTUKH.
3HAHUS IS CPAaBHEHMSI,

KIaccuuKanuu u
peoOpa3oBaHUs
uH(pOpMAIHH,
HE00X0AUMOM JUIS
COBEpIICHCTBOBAHUS
OCHOBHBIX "
BCIIOMOTATENbHBIX
onepanuit
TEXHOJIOTUIECKUX

ITPOIIECCOB
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MIPOU3BO/ICTBA
METAJLIONPOIYKIUN
HIMPOKOT0 Ha3HAYCHHUS

OIIK-4.3 [Tpumensier OT4eT 1o NMpaKTHKE TOJDKEH, CTPYKTYPHPOBAHO OTOOpakaTh TEMY HAyYHOT'O MCCIIEJOBAHHS U CHCTEMHO OIUCHIBATH
CYIIECTBYIOIINE [0CJIeIOBATEILHOCTD JEHCTBHI MPOBEICHHOTO aHAIM3a H3y4aeMbIX 3aKOHOMEPHOCTEH.

METOI0JIOTMYECKHE
TIOJIXOJTBI JUIst
CTPYKTYpPHPOBaHMUS,
CHCTeMaTH3allnH,
XpaHeHUs M Iepeaayu
nHpOpMAIHH,
TpeOyeMoii IS
pereHus HIUPOKOTO
CTIeKTpa 3a1a4 B
MIPaKTUYECKOU
JeATeNbHOCTU

OIIK-5 — Crioco0eH oleHNBaTh pe3yJbTAaThl HAYYHO-TEXHHYECKHX Pa3padoToK, HAYYHBIX HCCIeI0BAHNH U 000CHOBBIBATH COOCTBEHHBIH BBIOOP,
CHCTEeMATH3NPYA M 0000111asi JOCTHKEHUS B OTPACIH METAITYPIrUH U CMEKHBIX 00J1aCTAX

HUccaenoBanue nmpoueccoB Mpou3BOJACTBA KOKCa

OIIK-5.1 [IpoBoauT HayuHbIE Teopemuueckue 6onpocwl 014 KONI0KEUymMa u 3auema:

HCCICOOBAaHU ]I 1. ITosiBneHue KoKca

2.ITpon3BocTBO KOKca. [IepBbie KOKCOBBIE MEUU

3. Kokc 1 mpoIyKThl KOKCOBaHUS

. OcHOBHBIE CBOICTBA KOKCA

OCHOBHBIE TEXHOJIOTHYECKHE OTIEPaIlH MTPOIecca MPOU3BOICTBA KOKCa
[TocnenoBarenbHOCTh OOCTYKUBaHUSI ITeUel (CepUtHOCTh); CepUIHOCTB Ha 3aBojax Poccun
. Ilpunuun BeiOOpa cepuitHocTH

MoJTy4eHus: 6a3bl
JAHHBIX O CBOMCTBax
METAIUIOU3 AN
ITUPOKOTO Ha3HAYCHUS
C TOCIIEAY IO

00paboTKOi1, aHATTM30M . I'paduku BeI1aun KOKca (HEMPEPHIBHBIN, IIUKINYHBIN, TIOTYITAKIAIHBIN )

© o N o U

U MHTEpIpeTanuen . I[lpermMytiecTBa IUKINYHOTO rpaduka

MOJTYy4CHHBIX 10. 3arpyska meuyeii: OT yrienoAroTOBUTEIBHOTO 11eXa 10 KaMephl KOKCOBAHUS
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pe3yibTaToB 11. KoHTposp KadecTBa 3arpy3Ku; HOpMa 3arpy3Ku; BpeMsi 3arpy3Ku

12. Ilpu4rHbI BBIOIHEHUS CHIEIMATIBHBIX HOPM IIPU 3arpy3Ke KaMep KOKCOBAHHS

13. Paznuunbie MeTOIbI O€3/IBIMHOM 3arpy3KH; KpaTKasi CYyIIHOCTb METO/IOB H T.[I.

3aoauu.

1. Ilpu oOorameHun TPYyAHOOOOTATUMOTO YIJIsi OBLIM TONYYEHBI: KOHIEHTpAT ¢ 30JbHOCTBIO 10%,
[IPOMEXYTOUHBIN MPOIYKT, coaepxamuii 30% MUHEepanbHBIX BEIIECTB, NpU BbIXonae 4,5% 1 0TXO0AbI 30JIbHOCTHIO
72%, BBIXOO UX cocTaBmiI 25%.

OnpeaenuTs 30IbHOCTD PSOBOTO YIJIAL.

2. ITpu ucnplTaHUK HAa 000raTUMOCTh YIJIeH ABYX pa3iMyYHbIX MECTOPOXKIEHUI METOJIOM pacciaoKu mpobd B
TSKEJIBIX KUJIKOCTSX MOJIYYEHbI CIEAYIOIINE PEe3yJIbTAThI [0 BBIXOY: MPOMEXYTOUHBIX ¢ IIIOTHOCThIO 1400—1800)
kr/HM3 — 3,76%; GeciopoaHbix ¢ miaoTHOCTHIO > 1800 kr/HM3 — 84,9% (mpoba 1) u mpomexyTounsix 29,0%;
6ecriopoansix 71,2% (mpoda 2) dhpaxiuit. OnpeaenuTs KaTEropuo 000raTUMOCTH 3TUX YTIIEH.

3. PaccumraTh TOMOBYIO NPOM3BOJUTEIHHOCTh OJHOW TEYM M KOKCOBOH Oarapen 1O KOKCY 6%-HOM
pnaxuocTH U mmxre: WP -8,9; A° = 7,3; V' = 28: SCoqu — 2,03; N¢ -1,90. Bec 3arpykaeMoii IIHXTHI B KaMepy
[IPUHSATH, UCXO/S U3 HACBIITHOTO Beca paboueit muxTel — 0,8 /™M,

1. OmpenenuTh CONPOTUBIICHUE PEreHEpPAaTOpa Ha HUCXOAAIIEM MOTOKE MeXay Toukamu 4, 5. JlaBneHue B
10JICBOJIOBOM TpocTpaHcTBe pereneparopa P, = —80 Ila, B mogoBom kanane P 5 = —110 Ila, remnepaTypa Bo3ayxa
B TyHHene — 15 °C, mpoaykToB cropanus BBepxy pereHeparopa — 1300 °C, B nmomoBom kaHane — 290 °C;
[LIOTHOCTB IPOJLYKTOB cropanmst — 1,4 kr/um® .
2. CpaBHHTD IPEUI0KEHHBIE TEXHOJIOTMUECKUE CXEMbI peKTU(UKAIIMK cMOJIbl. [IperMyInecTBa U HEOCTaTKH TOH
U 1pyroui cxem?

OIIK-5.2 O1ueHnBaeT pe3ysbTaThl 3aoanusn ons pewenusa 3a0au u3z npogeccuonanbrol oonacmu:

HAYYHO-TEXHHUYECKUX
pa3paboToK 1O
COBOKYITHOCTH
METOIOJIOTHYECKUX
MIPU3HAKOB /IS BBIOOPA

1. Onpenenuts B 00IIEM BU/IE COMPOTUBIICHUE BEPXHEN YaCTH OTOMHUTEIILHON CUCTEMBI MKy «TJ1a3KaMu)
pPEreHepaTopoB BOCXOASAIIETO M HUCXOSAIIETO TOTOKOB.

2. Naeienue P 2 = =35 [la; P 4 = —80 Ila. Kak ciexyeT U3MEHHUTH JIaBJICHHUE B «TJIa3Ke» pereHeparopa ¢
HUCXOJSIIMM MOTOKOM, Y4TOOBI YBEIMUYUTh KOJIHYECTBO Mpoxonsumx razoB Ha 10%? Kak Bo3pactyt mpu 3Tom
COMPOTUBIIEHUSA?

3.Kak u3MeHsTCcs CONMpOTHUBIIEHUS OTOMUTENBHON CUCTEMBI MPY YMEHBILIEHUHU NepHoja KOKcoBaHus ¢ 16 no
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ONITUMAJIbHBIX perieHuit (14 4.?
1o 4. Onpenenure MpoIOJHKUTEILHOCTh PEMOHTHOM YacTH IIUKJIA, €CIIM U3BECTHO BpeMs, HEOOXOIMMOe s
COBEPIIIEHCTBOBAHHIO 00CITy>)KUBaHUS T1€YH U 00OPOT MEYH, KOJIUIECTBO chinmHBaeme neyei.
CYIIECTRYIOMEX 5. Paccunrare gomycTuMoe KOJIMYECTBO Iedeit B Oarapee, ecinu BpeMsa obopora neuu 16,5 4., cymmapHO€]
BpeMsl IIMKJIMYHOCTH OCTAaHOBOK 3a OJMH O0OpOT medeit cocraBisier 1,5 4. Bpems, HeoOxomumoe Ha 00pabOTKY|
TCXHOJIOTHHICCKIX OJIHOM NI€YM KOKCOBBIMU MaIIMHAMU , paBHO 12 MUH.
1IpOLECCOB B 6. TemmepaTtypa okpyxkatomiero Bo3ayxa mnoBeicuiach ¢ 10 mo 30 °C. Haiitu TpeGyemoe paspsiKeHHE
METaJUTypru4ecKon BBEpXy pereneparopos npu 30 °C npu ycIoBUH, YTO PACXOJ OTOMUTEIHLHOTO raza u 00beM BO31yXa, M0JaBaeMOro
OTPACIIH ¥ CMEXHBIX Ha 000TpeB, TOJKHBI OCTAaThCs MPEeKHUMU. OOOTpeB neuei MPOU3BOIUTCS KOKCOBBIM Ta30M.
00JIACTSIX Hcxonnble naHHbIE:
1) Paspexenne BBepxy perenepatopoB mpu 10 °C Ha Bocxossinem motoke — 55,9 Ila (5,7 mm Boa. CT.), HA
HUCXoas1IeM rmotoke — 72, 6 Ila (7,4 mm Boa. CT.).
2) CpenHue TeMIepaTypsl B pereHepaTopax Ha BocxosiieM motoke — 590 °C, Ha HHUCXOJIIEM TTOTOKE —
830 °C.
Bricorta pereneparopa — 2,7 m. Tak kak JaBieHHe B JO00W TOYKE OTOMUTENHLHON CHCTEMBI PAaBHO CyMMe
[OTEPh HANOpa U TMAPOCTATHYECKOro Hamopa (MOANopa) Ha JAHHOM YYacTKe, TO IPHU MOCTOSIHHOM pacxoje He
TOJKHBI 3aBUCETh OT U3MEHEHUS THIPaBIMYECKUX YCIOBUN IPOXOXKACHUS BO3yXa..
OIIK-5.3 CucremaTusupyer u

00001I1aeT OMBIT 151
000CHOBaHU BbIOOpa
OTNITUMAJIBEHOTO
peLICHUs MIpH
pa3paboTke
WHHOBAIIMOHHBIX
TEXHOJIOTHYECKUX
MPOIIECCOB B 001aCTH
METAJUTYPTHH U
METaI000paboTKH

3aoanusn onsa pewenus 3a0ay u3 npogheccuoHabHOU 0O1aCmU:

1. [onp3ysch cxemoH, omuimuTe padoTy AaHHOro oOopynoBaHus. OCHOBHOE €ro INpeaHa3HaueHue,

Ka4ueCcTBO PabOTHI.
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E
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17
1. Ilpoananuzupyiite paboTy JaHHOTO 0OOPYIOBAHHSL.

1

s

=

HccnenoBanue MpouecCcoB MOJArOTOBKHU yF.]IBﬁ K KOKCOBAaHHIO

OIIK-5.1

[IpoBoaut
Hay4HbI€ MCCIIEIOBAHUS
JUI  TIOJMy4YeHHs  0a3bl
JAaHHBIX O CBOMCTBax
METAJUION3IEINH
IIMPOKOTO  Ha3HAYECHHUS
c MTOCIIEAYIOIIEN
00paboTKOH, aHAIU30M
u HMHTEpIpeTaIeit
MOJIY4E€HHBIX

IIpumepHBIii NepedYeHb BONIPOCOB K YCTHOMY OIIPOCY:

1.Ha3znauenue yrienoaroToBUTENbHOTO 1iexa. TpeboBaHMs K yroJbHOU MIMXTE, MOCTYNAaoIeil Ha KOKCOBaHHE.

2. Texnonoruueckue cxembl YIII, «IK» u «/I1I». OcHOoBHOE 00OpyIOBaHWE. NPEUMYIIECTBA U HEJOCTATKH
TEXHOJIOTMYECKHUX CXEM.

3. [Ipobiienue yriga Ha KOKCOXuMudeckoM mpennpustuu. ObopyaoBaHue, UX XapakrepucTtuka. HazHauenue
orepaluy ApoOJIeHHs yriiel, MOCTYHaoIUX Ha KOKCOBaHHE.

4. 30uparenbHOoe  u3MeNbyeHUEe yriled. TeXHONOTMYecKHe CXeMbl U HCHOJIb3yeMOe
[IpenmyiiecTBa 1 HEAOCTATKU U3OMPATEITHLHOTO U3METIbUEHUS 110 MeToIy «COBaKo».

5. TexHonoruss NOATOTOBKM YTOJBHOM IIMXTHl C MCIIOJIB30BAHUEM OTACIUTENCH C «KHUISLIIUM» CIOEM.

00opyOBaHuUe.

[IpermyIiecTBa TEXHOIOTHUECKOM cxeMbl. [TokazaTenu paboThl, anmapaTsl ¥ UX XapaKTEPUCTHKA.
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pe3yabTaToB 6. TexHOMOrusl MOATOTOBKM  YrOJbHOM IIMXTHl JJIsI KOKCOBAHHS YaCTUYHO OpUKETUPYEMBIX  IIUXT.
XapakTtepuctuka obopynoBanus. [lokazarenu padotsl. [IpenmyiiecTBa 1 HEIOCTATKU TEXHOJIOTHH.
7.CBsizytone  [uisi OpuketupoBaHus yrieil. TpeOoBanusi K cBs3yomuM Martepuanam. Kiaccuduxamus
CBSI3YIOIIHX.
8. TexHoOrMsl TMOATOTOBKM INMXTHl C KCIOJB30BaHHUEM TpaMOOBaHUSI. XapakTepucTuka OCHOBHOT'O
obopynoBanus. [Tokazarenu padorel KXII ¢ rcmonp30BaHNEM TEXHOJIOTHH KOKCOBAHHS TPAMOOBAHHBIX IIIHXT.
9. Tepmuueckast MOArOTOBKA YIUIEH Mepe]l KOKCOBAHUEM. TEXHOIOrH4eCKre CXeMbl. XapaKTepUCTUKa OCHOBHOI'O
obopynosanus (I1K-4).
10. ITokazaTenu MUXTH ¥ KOKCA IIPU UCIOJIB30BAHUN CXEMbI TEPMHUECKOMN MOJArOTOBKH IIUXTHI.
11. TexHoNOTHUs 3arpy3KH YrOJILHON IUXTHI B KOKCOBBIE KamMephbl MPH TEPMOIOATOTOBKE MUXTHL. OCHOBHOE
00opyI0BaHUE.
OIIK-5.2 OnennBaer IIpumepHoe 3agaHue VI KypCcOBOii padoThbI:
pe3yabTaThI Hay4YHO- Paccuntars mmXTy U1 KOKCOBAHUS 1O KaYECTBEHHBIM IOKA3aTeNIsIM IIMXTHI TIO0 TPOIEHTY y4acTHs
TEXHHYCCKHIX MOCTABIIIMKOB U UX KAYECTBEHHBIX MOKa3aTeNnei
pa3paboTox o Tabmuna — KadecTBeHHBIC TTOKA3aTENH MTOCTABIINKOB KOHIICHTPATOB U IIUXTHI
COBOKYITHOCTH B
METOHOJIOTUYCCKUX Ne % i Bra- 301b- XOJI C Otpaka-TenbpHas TosMHa [U1acTr-
NPU3HAKOB Ul BbIOOpa o Mapka yrieit Oi’;:c \1;3,’ HOCTb, | JeTy- | o epe;,/o CIOCO0-HOCTh 4ECKO-TO cos, Y,
OTNITHMAJIbHBIX PEIICHUI % A%, % I, oo BUTPH-HHTA, Ro, % MM
o Ve %
COBEPILEHCTBOBAHUIO 1 g&?‘g’i‘ﬁg 28 55 8,7 33,8 1,09 0,95 16
CyrsEIRyor 2 Kpacroropckas 14 74 | 99 | 234 | 036 12 16
TEXHOJIOTUIECKUX (K, KO, KC) ’ ' ’ ’ ' '
IIPOIIECCOB 5 B| 3 HedTsroii kokc (qobaBka 23 72 08 157 41 ) 153
METaJUTyprUYeCcKOi KOKCyIoIas)
OTpacii 1 CMEXHbIX | Ankepexas (KC) 14,6 83 | 105 | 215 | 044 125 10
(Ky3meryroms) ' ' ' ' ' '
o0acTsIx 3
}i?oa;:é‘:;?g“ 77 6,6 73 23,7 0,4 11 125
6 | Koxeoman (R*KO+OC) | 55 | 77 | 97 | 209 | 039 127 10
(Ky3meryroin)
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7 Pacmanckas (I'2K) 12 78 9,2 35,5 0,63 0,85 17,2
8 HO® «benoBckas»
(K, T, KC) 35,9 6,4 10,6 32,4 0,54 0,93 25
OIIK-5.3 Cucremarusupye 3agaHue Ha pelleHUe 32/1a4 U3 NPO(PecCHOHAIBLHOM 00J1aCTH

T ¥ 000011aeT OMBIT IS
000CHOBaHMS  BBIOOpa
ONTUMAIILHOTO

pelieHus npu
pa3paboTke
WHHOBAIIMOHHBIX
TEXHOJIOTMYECKUX
MPOIIECCOB B 00JIaCTH
METaJLTypriu u
METaI000paboTKH

1.0npenenuthb BIXOA U 30JbHOCTHh OTXO0JI0B O0OTAIIEHUs YIJIsl, €CIIH U3BECTHO:
1.1 301BbHOCTH PAOBOIO YIJIs, MOCTYNAOIIEro Ha oboramenue 32%; Beixoa konuentpara 60% mpu ero

301bpHOCTH 9,5%; Brixoa npommnpoaykra 18% mpu ero 3ompH0oCcTH 42%.

1.2 301bHOCTH PAOBOIO YIJIs, MOCTYHAIOLIEro Ha oboramenue 22%; Beixoa koHuenTpara 65% mpu ero

3onpHOCTH 9,0%; Brixoa npommnpoaykra 18% mpu ero 3ompHocTH 40%.

MNPO®ECCHUOHAJIBHBIE KOMIIETEHIINN

I1K-1 - Cnocoden pa3padaTbiBaTh CpeICTBA ABTOMATH3AINH JIJIsI XUMHKO-TEXHOJI0TN4€eCKUX MPOIECCOB

Cucrembl YupaBjJdeHUS XUMHKO-TCXHOJOIMYCCKUMHU MpoueccaMu

IK-1.1

Onpenensier o01IyI0
cXemy CHCTEMBI
aBTOMATU3UPOBAHHOTO
u ABTOMAaTHYE€CKOI'O
yIpaBJIeHUS  XUMHKO-
TEXHOJIOTUYECKUM
MPOILIECCOM,  Cpe/CTBa
TEKYIIETO KOHTPOJIA U
peryiupoBaHUs
TEXHOJIOTHYCCKUX
¢baxTopoB

RPN~ E

0.
1.
12.
13.

Ilepeuens meopemuueckux 60npocoe 014 3auema:
Urto Takoe nu3mepeHue?
Uem OTIUYarOTCS COBOKYITHBIE U COBMECTHBIE H3MEPEHUs?
Uem O0TIMYAIOTCS METO/1 HETIOCPEACTBEHHOM OLIEHKU M METO]T CPABHEHUS C MEPOit?
JlaiiTe onpeienieHre MOHSATHS «IIOBEPKa CPEICTBA U3MEPEHUS
Uro Takoe KJacc TOYHOCTH mpubdopa?
Uro npuHUMaeTcs 3a AeUCTBUTENbHOE 3HaAUCHUE (PU3NIECKON BEIINIUHBI?
UeM OTIMYAIOTCS TOTPEITHOCTD U3MEPEHUS M MIOTPEITHOCTH CPE/ICTBA U3MEPEHUS?
Uem oTM4aIOTCS aAIUTUBHAS U MYJIbTUIIMKATUBHAS TIOTPELTHOCTU?
Kaxk paccunTbiBatoTcst a0CONMIOTHASL, OTHOCUTEbHAS U MIPUBEICHHAS MOTPEITHOCTH?
[Tepeuncnure ciocoObl UCKITIOUEHUSI CHCTEMAaTHIECKOM MOTPEITHOCTH.
Kak MOKHO UCKJIFOUUTD MTOCTOSIHHYIO MOTPENTHOCTh U3BECTHOM BEJTMYMHBI U 3HAKa?
N3mepenne. OCHOBBI TEXHUKH U3MEPEHUH.
Knaccudukanms BUI0OB U3MEpEHUH.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36.

37.
38.
39.
40.
41.

Cucremsbl (HU3MUECKUX BEIMYUH U UX €UHUIIBL.

[[Ixansl BEIMYHH.

N3mepenue. KauecTBo U3mMepeHui.

MeTo/1bl U3BMEpPEHUIA.

MeToIMKY BBITTOTHEHUS N3MEPEHU.

Knaccudukanms norpenrnocTeit usMepeHu.

CrnyuaiiHble morpenrHocTy u3Mepennii. KadyecTBeHHbIE U KOTMUYECTBEHHBIE XapaKTEPUCTUKU.
CucremaTH4ecKye NOrpenIHOCTH.

MeTo/1b1 BBISIBICHUS, UCKIIOYEHHS CUCTEMATHUECKUX MOTPEIIHOCTEH.

CpenctBa u3MepeHusl: OCHOBHbBIE MIOHATHUS U onpeesieHns. Buasl cpeicTB uamepeHuil.
I'ocynapcTBeHHbBIE STAIOHBI OCHOBHBIX TEIIOMU3NYECKUX BETMUUH.

IToBepka cpeacTB U3MEPEHUI.

Mertposioruueckue XxapakTepuCTUKU CPEACTB U3MEPEHUIN U UX HOPMUPOBAHUE.

Kiaccel Tounoctu CH.

N3mepenne MarHuTHBIX BeWYuH. [lapaMeTphl, XapakTepUCTHK, CXEMbI U3MEPEHUS
N3mepenue HeanekTpuueckux BennunH. Knaccudukanus

N3mepenue remmneparypbl TEpMOMETPAMH COTIPOTUBIICHUS (TIPEAETBI U3MEPEHHUs], TPAIYUPOBKH).
TpeOGoBaHust, peabIBIsIEMbIE K MaTEPHATY

[Ipeobpa3zoBareny HEANEKTPUUECKUX BETUYNH. MeTaInuecKue TePMOMETPBI COMTPOTHBIICHUS
[Ipeobpa3zoBareny HeANEKTPUIECKUX BeTHMUKH. [[0TynpOBOAHUKOBBIE TEPMOMETPHI COMTPOTUBICHUS
[IpeobpazoBarenu HeanekTpuaeckux BenmnunH. Ddexto Tomcona, 3eedeka u [lenprhe
[IpeoOpaszoBareny HEANEKTPUIECKUX BETHMUMH. TepMOIIeKTpUIeCKre MpeodpazoBaTeIn
CrangapTHble TEpMOdJIEKTpHUECKHE TpeoOpazoBaTen (Mpeesibl U3BMEPEHUs, FPayUupOBKHU, MaTepHall
3JIEKTPOJIOB)

CriocoObl UCKITIOYEHMSI BIUSHUS TEMIIEpaTypbl CBOOOIHBIX KOHIIOB TepMonap. TpeboBanus,
NpeabsBIsiEMbIe K MaTepHaliaM, TEPMOIIap

[IpeoOpa3zoBareny HEANEKTPUUECKUX BETUUYHUH. 3aKOHBI U3TyYECHHUs

[IpeoOpa3zoBareny HEANEKTPUUECKUX BENTUUHH. [[MpOMETpBI 4aCTUYHOTO U3TyYCHUS
[IpeoGpa3zoBareny HEANEKTPUUECKUX BEIUUUH. [IMpOMETpHI CIEKTPaIbHOTO OTHOILICHUS
[IpeoOpa3zoBareny HEANEKTPUIECKUX BETUUHH. [[MPOMETPBI TOIHOTO U3ITyUSHHS
YpaBHoBeleHHbIE MOCTHL. JlocTOMHCTBA, HEAOoCTaTKH. CIIOCOOBI MOAKIIIOUEHUS! TEPMOMETPOB
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42.
43.
44,
45.
46.
47.
48.
49,
50.
o1.

52.
53.
54.
55.
56.
S7.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.

68

COIIPOTHUBIICHUS

HeypaBHoBeniennbie MOCTBI. JJOCTOMHCTBA, HEAOCTATKH

JloromeTprueckue cXembl

MumuBosibT™MeTp. [Ipuniun geiicTBust. Y cTpoicTBO. J{ocTOMHCTBA, HENOCTATKU

Uro Takoe AaBJIEHUE U B YEM OHO BBIPAYKAETCS 110 MEKIYHAPOIHOMY CTaHIapTy?

B gem npenmyiecTBo yamedHoro Mmanomerpa mnepen U-oOpa3sHeiM MaHOMETPOM?
[Tepeuncnure Buabl 1eOpMAIIIOHHBIX MAHOMETPOB

Jliist u3MepeHust Kakoro JIaBJICHUs peAHa3HavyeH natauk Metpan -100-N?

B yem cytb nbe3oanexTpuyeckoro 3ddexra?

Uro Takoe pacxoj U B UEM OH U3MepsieTcs?

B dyem cyTh mpuHIMIA W3MEPEHHs pacxoja MO MEepEeMEHHOMY Iepemnaay MaBieHHs Ha CYXKarollem
ycTpoiicTe?

Urto npeacTaBisioT coboit poraMeTphi?

Ha yem ocHOBaH mpuHIUT ACHCTBUS AIEKTPOMATHUTHBIX PAacX0A0MEpPOB?

Uto moHUMaeTCs 1o/ 1 U3SMEPEHUEM YPOBHSI?

B yem npunIun padboTel OyHKOBBIX YpOBHEMEPOB?

Kak paboTatoT nmpe30MeTpuiecKie ypoBHEMEpHI?

Kaxko¥li npuHIUI UCNONb3yeTcs B yAbTPa3BYKOBBIX YPOBHEMeEpaX?

B yewm 3akirouaercst npUHINI JEHCTBUSI DTIEKTPUIECKUX YPOBHEMEPOB?

Kakue ocoGeHHOCTH yIpaBieHUs XapaKTePHBI A1 XUMUKO-TEXHOJIOTHYECKUX MPOIECCOB?
[Tepeunciuth GyHKITNHU, BHITOTHSIEMBIE YCTPOUCTBAMH aBTOMATHUECKOTO YIIPaBJICHUS B XUMUUECKON
TEXHOJIOTUH.

UTOo NOHMMAIOT MOJT TEPMUHOM «YIIpaBJIEHUE)?

UTo MOHMMAIOT TIOJ] TEXHOJIOTHYECKIM 0ObEKTOM YIIPaBIEHUS B OOIIIEM CIIy4ae U KOHKPETHO B
XUMHYECKON TEXHOJIOTUH?

B uem 3akntovaercs 1enb ynpabieHus?

UTO MOHUMAIOT O] BXOAHBIMH U BBIXOJTHBIMHU CHUTHaJIaMU 00bEKTa YIIPaBJICHUS?

Uro takoe Bo3mymaromiie Bo3neicTeus? [IpuBenure ux xKiaccupuKaimro.

Uto Takoe ynpasistomme BO3ACHCTBUS?

Uem oTnuyaeTcst peryJupoBaHue OT yIpaBiIeHUs?

. JlaTh mOHATHE cUCTEMBI aBTOMaTH4YeCKOTo perynupoBanus (CAP), cucteMpl aBTOMaTHYECKOTO YIIPABICHHS
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(CAY), aBTomMaTu3upoBaHHOM cucTembl yrpasiieHus (ACY).

69. [IpuHLUMD ynpaBieHUs MO 33/1al0LIEMY BO3AEHCTBHIO.

70. [IpyHUIMT yOpaBICHUS 10 BO3MYILAIOIIEMY BO3/ICHCTBHIO.

71. IlpuHIun yrnpaBieHUs MO OTKJIOHEHUIO.

72. KoMOMHUPOBAaHHOE YIIPaBJICHUE.

73. Knaccudukanus cucrem yrnpabieHUs

74. CTpyKTypHas CXeMa CUCTEMbl aBTOMATHYECKOT0 PEryIUPOBaHUA U (PYHKIIMOHAIBHOE Ha3HAYEHUE €€
HIIEMEHTOB.

75. CTpyKTypa aBTOMaTU3UPOBAHHOI'O MPEANPUATHS (IEPEUUCTUTH BCE YPOBHH).

76. latb mousatue ACYTIIL.

77. Crpykrypa u pynkuuu ACYTIL.

78. Kiraccbl MUKPOITPOIIECCOPHBIX KOMIUIEKCOB.

79. Tononoruu NpOMBIIIIEHHBIX JIOKAJIBHBIX CETEH.

80. OcHoBHEIE cTpyKTypHBbIe KOMITOHEHTHI SCADA-cucTeMm.

81. Uro Takoe craTuveckas XapaKTepHCTHKa 00HEKTa YIpaBICHUs?

82. Yro Ha3bIBAaETCS YCTAHOBUBIIUMCS PEKUMOM O00BEKTa yIPaBICHUS?

83. Kak onpenensiercst ko3¢ uIMEHT nepenaun 00bEeKTa yIpaBIeHHs [0 CTATUYECKOI XapakTepucTHke?

84. Uro Ha3bIBaeTCs IMHUEH perpeccun?

85. Uro Ha3pIBaeTCs MepeaaToyHoi QyHKIHel 00beKTa ypaBieHus ?

86. UeM oTiinyaeTcst 00bEKT C CaMOBbIpaBHUBAaHMEM OT 00beKTa 0€3 CaMOBBIPABHUBAHUS?

87. Uro mpencrapinsieT co00ii KpUBasi pa3roHa U 4eM OHa OTIMYACTCS OT IePEXOTHON (PyHKIIUHU?

88. Uto Takoe NOCTOSHHAS BpEMEHU 00BEKTa yIIPaBICHUS?

89. Crartudeckuii pexxuM pabOTHI CHCTEMBI aBTOMaTH4eckoro perynupoanus (CAP).

90. Onpenenenyie AMHAMUYECKUX MTApaMETPOB MO KPUBOM pa3roHa.

91. KauectBenHnsie mokasarenu padoter CAP.

92. Xapakrepuctuku Mmaremaruyeckoro onucanus CAP.

93. lepenarounas GpyHKIHSA.

94. Tunossle nuHaMuueckue 38eHbs1 CAP.

95. Coennnenue 38eabeB CAP.

96. Uto siBNsieTCsl BXOJAHOM M BEIXOAHOW BEIMUWHAME peryistopa?

97. I[IponopiioHaNIbHBIN  perysaTop: (GopMmyna 3akoHa YIpaBIE€HUs, NPUHLUIN JIEHCTBHS, JOCTOMHCTBA U
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HEJIOCTATKH.
98. UnTerpanbHbli peryasTop: GopMyia 3aKOHa YIPaBICHHUS, IPUHIIUIT ICHCTBHS, JOCTOMHCTBA M HEJIOCTATKH.
99. [IponopLMOHATEHO-UHTETPAIBHBIA  PeryisTop: ¢GopMmyla 3aKkOHA YIpPABICHUS, NPUHIMI JCHCTBHS,
JTOCTOWHCTBA U HEJIOCTATKH.
100.
MPUHIUI IEHCTBUS, JOCTOMHCTBA M HEJAOCTATKH.
101.
102.
103.
104.
105.
MIEPEXO/IHOTO MpoIiecca).
106.
107.
108.
109.
110.
111.
112.
113.
CPE/ICTB U3MEPEHUH, PETYIMPYIONUX U UCTTONHUTEIbHBIX yeTpoiicTB (TOCT 21.208-2013).

[IponopuroHamTbHO-UHTErpATbHO- TP GEepEeHIMATBHBIN peryasaTop: (GopMysaa 3aKOHA YIpPaBICHUS,

Uro siBisieTCs OTAUYUTEIHHOM 0COOCHHOCTBHIO HHTETPAJILHOTO peryasTopa?

Uro siBNIsieTCA OTIIMUUTEILHON 0COOCHHOCTBIO MPOMOPIIMOHATBHOTO peryisitopa?

Uro TexHuvecku npeacrasiseT coboit [11-perynstop?

K yemy npuBoaut Hanmuune nuddepenunansaoit yactu B [IN-perymsarope?

OcHoBHbIE TPAMBIE IOKA3aTeNU KayecTBa MePEeX0HOro mporiecca (MOSICHUTh Ha IpuMepe rpaduka

Otanbl IPOEKTUPOBAHMSI CUCTEMBI YITPABICHUS

Twurbl cxem aBTOMaTH3AIIH

Metoauka coctaBieHHus QYHKIIMOHATHHON CXEMBI aBTOMATH3ALIUH.

N3o0paxkeHne TEXHOJIOTMUECKUX 00bEKTOB Ha CXEMaxX aBTOMAaTH3AIINU.

Pacnonoxenne npuOopoB B NPSMOYTOJIBHUKE CPE/ICTB aBTOMATHU3aLMU Ha (QYHKIIMOHAIBHOM cXeMe.
OcHOBHbIC YCIIOBHBIE 0003Ha4YeHUsI TPHOOPOB U cpencTB apromaruzanuu ('OCT 21.208-2013).
YcnoBHbie udpoBbie 0603HaueHus Tpyoonposoaos (IOCT 2.784).

bykBeHHbIE 0003HAUYECHUSI M3MEPSAEMBIX (DPU3NYECKUX BETUYMH U (YHKIHMOHAJIBHBIX HPU3HAKOB

Ilpumep mecma no paszoeny «Memponozuueckue XapaKkmepucmuku KOHMPOIAbHO-UIMEPUMETbHBIX
npuooposy:

1. JomycTtumasi OTHOCUTENbHASI TOTPEIIHOCTh U3MEPEHUs ToKa 7,5 A amrepMeTpoMm Kiiacca TOYHOCTH 1,5 ¢
BEPXHUM HepenienoM uzMepenus 10 A cocrasiser. ..

a) 4%
0) 2%
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B) 1%
r) 3%
2. Ecnm Heo6X0AMMO KOHTPOJIUPOBATH HAIPSKEHUS ¢ TOUHOCTHIO A0 0,1 B, To BombTMETp ciieryeT BEIOMpATh
C LIEHOM nenenus .....B
a) 0,1
0) 0,01
B) 0,05
r) 1,0
3. Eciu npu moBepke ammnepmerpa ¢ peaenoM uzMepenus 5 A B toukax 1, 2, 3, 4, 5 A nonyuwnu crnenyromme
nmokazanusi oOpasmoBoro mnpubopa coorBerctBeHno 0,95; 2,07; 3,05; 4,08; 4,95; Tto kiacc TOYHOCTH
amMIepMeTpa paBeH:
a) 2,5
0) 1,5
B) 1,0
r) 0,5
4. V3mepeHwus HANIPSHKCHUS M CUJIBI TOKA aMTIIEPMETPOM M BOJIBTMETPOM HA3BIBAIOTCS
a) COBMECTHBIE
0) COBOKYIIHbIE
B) KOCBEHHbIE
T) IpsiMbIE
5. HeTo4HOCTH rpaIyHpOBKH IPHOOPA SIBISICTCS HICTOYHHKOM . .. IIOTPEIITHOCTH
a) TMHAMHYECKOM
0) HHCTpYMEHTAJIbHOMN
B) METOAMYECKOU
') CyOBEKTHBHOM

6. IloBepka, mpu KOTOPOU OMPEIENIIIOT METPOJIOTUIECKIE XapaKTEPUCTHKHU CPEACTBA U3MEPECHUIA, IPUCYIIINE
€My KaK €IMHOMY LIeJIOMY, Ha3bIBAIOT. .. MoBepkoit C1U
a) MHCTIEKIITMOHHOMN
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0) BHEOUEpEAHOM
B) IEPBUYHOM
I') KOMITJICKCHOM
7. B cucreme Sl xonnuectBO BemecTBa 0003Ha4aercs. ...
a)L
0) Q
B) N
r)J
8. Jlns uzmepeHus Toka 7 A ¢ OTHOCUTENBHON MOTPEUTHOCTHIO 2% clieyeT BhIOpaTh aMIepMeETp C MPeesioM
u3Mepenus 10 A 1 kinacca TOYHOCTH. ..
a) 0,5
0)1
B) 1,5
r)2,5
9. Ecnm nHamOousbmasi aOCONFOTHASI TOTPEITHOCTh TPU H3MEPEHUHM HANPSIKCHHUS MUJLTABOJIBETMETPOM O
npenenaoM udmepenus 100 MB npu n3mepenun Hanpsbxkenus 20 MB cocrasnser 1,2 MB, To kinacc TogHOCTH|
npudopa paBeH
a)1,0
0) 0,5
B) 1,5
r) 0,05
10. Pa3HOCTh TIOKa3aHUI MPUOOPa B OJHOW U TOW e TOYKE Jana3oHa W3MEPEHHUU MPH IUIABHOM ITOAXO0E K
9TOM TOYKE CO CTOPOHBI MEHBIINX U OOJNBIINX 3HAUYCHUN U3MEPSIeMON BETHUNHBI
a) BapuaIys MoKa3aHui

0) 4yBCTBUTEIHHOCTH
B) IpaJlyupOBOYHAs XapaKTEPUCTHUKA
I') IOPOT YyBCTBUTEIBHOCTU
11. U3meputenbHblid pubOp (IaT4MKe), BBIXOJHBIM cUTHajoM KoTtoporo ssisercs D/C, (yHKuMoHaNbHO
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CBSI3aHHasI C U3MEPAEMON BEIMUNHON Ha3bIBaCTCA
a) uupoBsIe
0) aHaJIOTOBBIC
B) T'€HEpaTOpHbIE
I') HapaMeTpu4ecKue

12. ®dusudeckast BeNWYKUHA, BXOAAIIAsS B CUCTEMY BEJIMYMH U OpeessieMast 4epe3 OCHOBHbBIC BEIMYMHBI ATOM
CHCTEMbI, Ha3bIBACTCSI
a) JIorapu(pMUICCKHEC

0) OTHOCHUTECIIbHBIC
B) IPOU3BOJHbIE
T') IOTIOJTHUTEIIbHBIC
13. MoaynbHBIH TPUHIUIT KOHCTPYHPOBAHUS CHCTEM — PE3YJIbTAT Pa3BUTHS. . .
a) CUMILTU(UKALIH
0) yauduxanuu
B) THUIH3AL[UU
I') arperaTupoBaHusl
14. MynabTUMETp TIPU M3MEPEHHH DJICKTPHUYSCKON eMKOCTH Kiacca TouHocTH 2/1 Ha auanasoHe 70 2 MKD
nokasbiBaeT 0,8 Mx®. [Ipenen nonyckaeMoll OTHOCUTENIbHOM MOTPELIHOCTH TPUOOpa PaBeH:
a) 0,5 %
0) 0,3 %
B) 0,4 %
r) 0,35 %
15. Pe3ynbpTaT 00pabOTKN MHOTOKpATHBIX m3Mepernid Toka [ = 5,457 MA u A = 0,8141 MA nmpumeTt BHI:
a)5S+1mMA
0) 5,4+ 0,8 MA
B) 55+ 0,8 MA
r) 5,46 £ 0,81 MA
16. CoBOKYTHBIMH Ha3bIBAIOTCS U3MEPEHUS
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17.

18.

19.

20.

21.

a) OCHOBAHHBIE HAa U3BECTHOM 3aBUCUMOCTH MEKIY UICKOMOW U U3MEPSIEMOMN BETMUUHON

0) HECKOJIbKMX OJHOMMEHHBIX BEJIIMYMH, 3HAUEHUS KOTOPBIX HAXOAST PEIICHUEM CHUCTEMBI
ypaBHEHUI

B) JIBYX WJIM 00Jiee pa3HOMMEHHBIX BEJIMUUH JUIs HAXOKACHUS 3aBUCUMOCTH MEX1y HUMU

I') pe3yJbTaT KOTOPBIX [10JIy4aeTCsl HEMOCPEACTBEHHO U3 U3MEPSIEMON BETUUHHBI

CocraBisromast IOTPEIIHOCTH CPECTBA U3MEPEHHUs, HE 3aBUCSIIAsl OT 3HAYCHUS M3MEPSIEMOM BEITMYMHBI
Ha3bIBAIOT
a) aJyIUTUBHOU

0) MyJIbTUILITUKATUBHOM
B) MHCTPYMEHTaJIbHOU
T') CIydaiiHOU
KauecTBO n3Mepenus onpeaensiercs BeINYUHOM . ... HOTPEIIHOCTH
a) aOCOMOTHOM
0) OTHOCUTETHHOM
B) IIPUBEJEHHON
') CUCTEMaTHYECKOU

MeTo/b1 U cpeAcTBa TOBEPKH CPENICTB U3MEPEHHUSI SBIISIOTCS OCHOBHBIMH 00BEKTaMU
a) TEOPETUYECKON METPOJIOTUH

0) 3aKOHOIaTEITLHON METPOJIOTUHI
B) TOCY/IapCTBEHHOM CUCTEMBI 00ECTICUeHHS €IMHCTBA U3MEPEHU
T') TOCYAapCTBEHHOM METPOJIOTHIYECKON CITYKOBI

Teopernueckoit 62301 COBpeMEHHOM CTaHAAPTU3AIIMHN SBJISETCS TIPUHIINTI. . ..
a) IPEIIMOYTHTEIILHOCTH

0) CHCTEMHOCTH
B) IPOIPECCUBHOCTH
') ONTUMHU3AIUN

JlomycTMasi OTHOCHTEIIbHAS MIOTPEIIHOCTh U3MEpPEHUs ToKa 7,5 A ammepMeTpoMm Kiacca TodHocTH 1,5 ¢
BEPXHUM nepenienoM uzMepenus 10 A cocrasiser. ..
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a) 4%
0) 2%
B) 1%
r) 3%
22. Tlpu w3MepeHMH TAJACHUS HANpsHKeHUs BOJbTMETp TnokasbiBaer 36 B. CKO mokazanmii 0,5 B
[TorpemHOCTh OT MOAKIIOYEHHS BOJIbTMETpa B ceTh —1 B. JloBepuTenbHbIe TpaHULBI IJIi MUCTHHHOTO
3HAYEHUS NaJIeHUsl HanpsKeHus ¢ BeposiTHocThi0 P=0,95 (tp=1,96) MoxHO 3anucars ...
a) 35,5 B< U< 36,5 B, P=0,95
0)35B<U<37B, tp =1,96
B) 35 B< U< 37 B, P=0,95
r) 36 B <U<38 B, P=0,95
23. Eciin He06X0TMMO KOHTPOJIMPOBATH HANPsDKEHUS ¢ TOYHOCTHIO 110 0,1 B, To BosbT™METp ciienyeT BEIOUpATh
C LICHOH aeneHus .....B
a)0,1
0) 0,01
B) 0,05
r) 1,0

IIpumep mecma no paszoeny «Memoovt u cpeocmea U3IMEPEHUs NAPAMEMPOE HEXHON0ZUYECKO20
npoueccay:

1. B kakoM ciydae momnpaska Ipyu U3MEpEeHUH TEMIIEpaTypbl TUpOMeTpaMu OyieT MeHbIe?

a) eCIIM CTENeHb YePHOTHI U3MEPSIEMOT0 00BeKTa OJIIIKE K CTENICHH YEPHOTHI a.4.T.;

0) eciu cTeneHb YePHOTHI U3MEpsEeMOro o0bekTa crpeMurcs K 0;

B) €CJIM H3MepsieMast TeMITepaTypa HUXKe HyJIS;

T') IOTIpaBKa 3aBHCHUT OT BHU/Ia THPOMETpPA
2. B Kakux ciryyasx IpUMEHSIOTCS TUPOMETPHI?

a) IpU U3MEPEHHNH BBICOKHX B) TIpU  U3MEPEHHH  TEMIIEPaTyphl
TeMIeparyp; JBIKYIINXCS OOBEKTOB;
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0) Ipu U3MEPEHUH HU3KUX r) Korjga HeoOXomuMo  00ecreunTh
TEeMITEpaTyp BBICOKYIO TOYHOCTh
3. UTO OTHOCHTCS K MIEPBUYHBIM JIaTYUKaM?
a) cy’Karoiee B) MUWJUTUBOJIBTMETD;
YCTPOWCTBO;
0) Huck-250 I') IUPOMETP
4. Kakas moaudukanus Merpana OyJeT u3MepsaTh H30bITOYHOE JIaBJICHUE IaBJICHUN
a) AT 0) 11 B) r) A
JIMB
5. C nomMoripio kakoit GopmyItel onpeneanuTh Kod(QGUIIMEHT TeH309yBCTBUTEILHOCTH K7
a) Ky =Al/l B) I,R — HavanmbpHbBIC ATHHA
Kt =(AR/R)-(AI/) U COIIPOTHBIIEHHE;
AR R Al | A1, AR -
6)K ="/ nkK ="/
Al/l T AR /R OTHOCHUTEIILHBIC IPUPAIICHUS .
6. Kakue q4yBCTBUTEBHBIC JIEMEHTHI OTHOCATCS K 1e(hOpMaIlnOHHBIM
a) B)
MemOpaHa TEH30/IaTYUK
0) T)
cib(hoH MTbE30KPHUCTAILITBI
7. Cuna naBieHHs He U3MEHSETCsI, a IIOMaab YBeInunBaeTcs. Kak u3MeHuTcs naBineHue?
a) 0) B) HE
YBEIUIHATCS YMEHBIIUTCS U3MEHUTCS

8. 3 kakux MaTepruasoB BHIIOTHIIOT METAJUIMYECKHE TEPMOMETPBI CONPOTHBIICHHSI?

a) Meb 0) miatuHa B) BoJib(hpam I') MaHTaHUH

9. Jl1st TepMonap Kakux rpagyupoBOK HE IPUMEHSIOT KOMIICHCAITMOHHBIE TPOBOAa?
a 0 B r
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) MK ) BP ) IIP ) TII1
10. CxoJIbKO TEH30pPE3UCTOPOB YCTAHABIMBAIOT B MpeoOpa3oBaTene Tuna MerpaH:
a)l 0) 2 B) 3 r) 4
11. B nokaniMoOHHBIX YpOBHEMEpaX MEPOi YPOBHS U3MEPAEMOI CpEIbl SIBIISIETCS

a) BpeMsl MPOXOXKJICHUS CUTHAJIA OT MCTOYHUKA B) yrol  OTPaKEHHUS

JI0 IPUEMHUKA CUrHajia
0) CTeTeHb OCITA0JICHHS CUTHAJIA r) CKOpPOCTb

MIPOXOKICHUS CUTHAJA
12. Temmneparypa B 1e4s U3MEPSAETCS C IOMOIIBIO TEPMOIIAPhI, U3MEPHUTENBHBIN IPUOOP MOKA3HIBAET
1000°C. Kakas nelicTBUTeNbHAS TEMIIEpATypa B [I€UH, €CIIM TeMIeparypa okpyxatouei cpenst 100°C:

a) 1000 °C B) 900 °C
6) 1100 °C r) 980 °C
13. Kaxkoit MeTo1 u3MEpEeHHUS YPOBHS KUIKOCTH HEJB3s IPUMEHSTH JIJIS1 OYCHD BSI3KUX JKUIKOCTEH?
a) TBE30OMETPUYECKHUI MPOTYBKOM B) EMKOCTHBIHN
BO31YXOM
0) MbE30METPUUECKHI, C MTOMOIIBIO T') ONITUYECKHUI
MaHOMeTpa

14. Kakoii mpuHIIUI ASHCTBUS U 1aTIYMKOB MeTpan — 150
a) OJI IEHCTBUEM JIaBIIEHUS U3MEHSATCS AIEKTPUUYECKOE CONPOTUBIIEHUE TEH30PE3UCTOPOB
0) moj neiicTBUEM J1aBiIeHUS U3MEHsETCsl EMKOCTh peoOpazoBaTess
B) MOJ A€MCTBHEM JaBJICHUS U3MEHSAETCS MHIyKTUBHOCTb IIPeoOpazoBaTes
I') TOJ JIeHiCTBHEM JIaBJICHUS U3MEHSEeTCs TeMIlepaTypa npeoopazoBaTens
15. Kaxoiif MmaTepuran He U3MEHSET CBOMX CBOICTB IIPH U3MEHEHUU TeMIIepaTyphl?
a) Melb; 0) B) r)
TJIaTHHA; MaHTaHUH; KPEMHHMI.
16. Yo siBisieTCsl JOCTOMHCTBAMH YJIbTPa3BYKOBBIX PACX0A0MEPOB?
a) OTCYTCTBYIOT IOTE€PH Ha TUAPABINYECKUX CONPOTUBICHUSIX
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0) BO3MOXKHOCTh OECKOHTAKTHOT'O U3MEPEHHMSI C BHEIIHEH CTOPOHBI TPYOOIPOBOIA JIFOOBIX CPeT
B) HE3aBUCUMOCTb [MOKA3aHUN OT Pa3IMYHbIX TaPaMETPOB U3MEPSEMO cpeibl
T') IPOCTOTa KOHCTPYKLIUU
17. Yro siBAsieTcst TOCTOMHCTBOM CTEKJITHHBIX pOTAMETPOB?
a) TOYHOCTh U3MEPEHUS
0) U3MepeHHe Pa3INIHBIX Cpell (M TPO3PAYHBIX U HEPO3PAYHBIX )
B) MOYKHO YCTaHaBIIMBAaTh Ha JIFOOBIX yyacTKax TpyOompoBoia
I') cCUCTeMa Nepejayy CUTHalla Ha PacCTOsIHUE
28. Kakue mpuOOpsI A1 H3MEPECHHS PA3HOCTH JABIICHUH MOXHO IPUMEHSThH B IIPOMBIIUICHHBIX YCIOBHSIX:

a) okuukoctHele U- B) prOOpPbI
MaHOMETPBI tuna MO/
0) Tpy30NOpILHEBbIE r)
T(MaHOMETPbI

IIpumep 6onpocos mecma no pazoeny « Ocno8vl ynpagienus XumMuKo-mexnHoa102u4ecKumMu npoueccamuy;

1. YerpoiicTBo, KOTOPOE CIIYKUT JUIsl TOA/IEp>KaHNs BEITMUMHBI Ha 33JJaHHOM YPOBHE WM I €€ U3MEHEHUS 110
3aJJaHHOMY 3aKOHY 3TO:

a) yCTPOHCTBO aBTOMATUYECKOT'O KOHTPOJIS

0) ycTpoICTBO aBTOMAaTHYECKOTO PEryJINPOBaHUS

B) YCTPOWCTBO aBTOMAaTHYECKOT0 YIPABICHUS
2. ABTOMaTHUecKasi CHCTEMa, MOJIICP KUBAIOIIAs 3HAYCHUE YITPABISIEMON BEIIMYMHBI TOCTOSIHHBIM Ha3bIBACTCS:

a) cTa0MIN3HpYIOIIas

0) mporpamMMHas

B) crlesas
3. IlpuHimn yrpaBieHus, OCHOBAaHHBINM Ha UCIIOJIIb30BAaHUH HHPOPMALIMH O PE3yJIbTaTax yIpaBICHUS:

a) MO OTKJIOHEHUIO

0) 10 BO3MYIIIEHUIO




Koo
uHouKamopa

Unouxamop oocmuicenus
KOMNnemeHyuu

Oyenounvie cpedcmea

B) aJanTHBHBIN
4. Yo Ha3BIBAIOT 3aKOHOM PETYIHPOBAHHSA?
a) GYHKIIMOHAIBHYIO CBSI3b MEKAY BXOJHON U BBIXOJHOHM BEITMUMHAMHU PETYIIATOpA
0) cMCOK MpaBuJl, ONPEEIAIONINNA TOBEJICHUE CUCTEMBI YIIPABIICHUS B LIEJIOM
B) (QYHKIIMOHAIBHYIO CBS3b MEXKIy YIIPABIISIONINM BO3JICHCTBUEM H PETYIHPYEMON BETHUYMHON 00bEKTa
YIIPaBJICHUSA
r) crtoco6 (HopMUPOBaHHS BXOJHOTO M BEIXOJHOTO CUTHAJIA PETYIIATOpa
5. Ilo kakuM XapaKTEpPUCTHKaM KOHTYpa pEryJHpOBaHUsS JOJDKHBI ONPENeNsATbCd TUHAMHUYECKHUE
rapaMeTpbl HACTPOUKHU peryssiropa’?
a) TI0 CTaTHYECKUM U TMHAMHYECKHM XapaKTePUCTUKAM 00bEKTa YyIpaBICHUS
0) MO TEXHMYECKUM XapaKTEPUCTHKAM UCTIOTHUTEIBHOTO YCTPOHCTBA
B) 110 TOYHOCTHBIM XapaKTEPUCTUKAM KaHaJla U3MEPEHHUSI
T') B COOTBETCTBUE CO CTPYKTYPOI KOHTYpa PeryIMpOBaHUS
6. Kakoil ¢usndeckuil cmpicn nmeer Kod3hduuumeHT uHTErpupoBaHus (Ko UIMEHT nepenayu) B
MHTETPaJIbHOM peryisropa?
a) OTpeIeNsieT BEIMYMHY CKOPOCTH U3MEHEHHSI BEIXOTHOW BEIMYMHBI PETYISTOPA, TPUXOISIIEHCS Ha
€IMHUITY OTKJIOHEHHSI PETyIUPYEMOTO IapaMeTpa OT 3aJaHHs
0) ompenensier Bpems, 3a KOTOPOE€ BBIXOJHOW CHUTHAI PEryisiaTopa IOCTHUTHET BEJIWYHHBI, PaBHON
BEJIMYMHE PETYIHPYEMOTO MapaMeTpa
B) ONpEeNseT BEIMUYUHY BBIXOJHOT'O CUTHAJIA PErysiTopa, KOTOpas YCTaHOBHUTCS U MOAa4Ye Ha BXOJ
MIOCTOSTHHOM BEJTMYMHBI PACCOTTIACOBAHUS
I') OmpenenseT BEIMYMHY BPEMEHHM, 3a KOTOPOE BBIXOJHOW CHUTHAN PETyJsITOpa IMOA JAECHCTBHEM
MPONOPIMOHATILHON YaCTH YIBOMTCS MHTETPAIbHOM YacThIO
7. Kakue Tunsl peryasTopoB UMEIOT TOJIBKO OJMH MapaMeTp HaCTPOHKH?
a) [I-perynsarop
0) U-perynsarop
B) [I1-perynstop
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r) [1/I-perynstop
n) [T -perynsarop
8. Kaxoil pusndeckuil cMbIci UMeeT HacTpoeuHsbli napamerp I1-perynsaropa — koagdunuent nepegaun K,?
a) ompezenseT BEJINYMHY U3MEHEHUs BBIXOJHOIO CHTHalla, MPUXOASIIErocs Ha €IUHUIYY OTKJIOHEHUS
peryaupyeMoro napaMmerpa ot 3a1aHus
0) ompexpensieT BEIMYMHY BPEMEHH, 32 KOTOPOE BBIXOAHON CHUTHAI PEryisiTopa IMOJ JeHCTBHEM
MIPONOPLMOHAIBHON YaCTH YBOUTCS NHTETPAIIBHON 4aCcThIO
B) ONpEICISeT BEIMUYUHY CKOPOCTH H3MEHEHUS BHIXOAHOM BEITMUMHBI PETYIIATOPA, IPUXOIAIICHCS Ha
€/IMHUILY OTKJIOHEHHsI PeryJIupyeMoro rnapaMerpa ot 3aaHus
I) ompeiensieT BpeMs, 3a KOTOPOE BBIXOJHOW CUTHAJ DPEryjsiTopa JIOCTUIHET BEJIUYMHBI, paBHOMN
BEJIMYMHE PETYIUPYEMOTo MapaMeTpa
9. Kakue xapakTepuUCTHKH OOBEKTa YINpaBiIeHUs HEOOXOAMMO 3HATh, YTOOBI ONPEAETUTHh TpeOyemble
rapaMeTpbl HACTPOMKHU peryasTopa AJs MOJyYeHUs] HAWTydIIuX MoKa3aTele mepexoaHoro mpoiecca B mporecce
peryaupoBaHus?
a) CTaTHYeCKHe
0) TMHaMHYECKUe
B) TOYHOCTHBIE
') METPOJIOTUYECKUE
1) CKOPOCTHBIE
€) KaueCTBEHHbBIE
10. Yem ompenenserca 3(PPEeKTUBHOCTb PaOOTHl PErylupyIONIEro KOHTypa MpHU BBIOPAaHHOM 3aKOHE
pErynupOBaHUs?
a) 3HAYEHUSIMH TapaMeTPOB TUHAMHYECKOM HACTPONKHU peryasTopa
0) TOYHOCTBHIO U3MEPEHUH PEryIUPyeMOro napamerpa
B) THIIOM HCIIOJTHUTEIHHOTO YCTPONCTBA
I') HAJIMYHUEM BO3MOKHOCTH KOHTPOJIS IEPEXOIHBIX POLIECCOB B KOHTYPE PErYINPOBaHUS
11. Kakoil Tum perynsTopa XapakTepU3yeTCs HaJIMYHEeM CTaTHYeCKOW (ycTaHOBHBIIEHCS) OIIMOKOM
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a) [I-perynsarop

0) U-perymstop

B) [IU-perynstop
r) [T I-perynsitop

a) HTHEPIIMOHHOCTh 00BEKTa
0) Bpems 3ana3ibIBaHus O0BEKTA
B) K03 puImeHT nepenayn

Ilpakmuueckue 3a0anun:

MOBCPACMBIX TOYKAX:

peryIupoBaHusl IPU NOCTOSIHHON BEJIMYMHE 3aJaHUsI KOHTYypa?

I[) MECTO YCTaHOBKH U TUII CPCACTBA UBMCPCHUS
e) TCXHOJIOTHUYCCKUC XapAKTCPUCTUKHA 0o0BeKTa

F) PCKUMBI 3KCILUTYaTallU U TCXHUYCCKOT'O 06CJIy>KI/IBaHI/I$I 00BeKTa

12. Yro HeoOx01MMO 3HATh 00 00BEKTE YIpaBIeHUs, 4TOOBI BEIOPATH THIT peryisiTopa?

1. PaGouwnii cmaii Tepmonapel TXA HaxoauTcst B u3MepsieMont cpene, remneparypa kotopoit pasaa 1200 °C, a
TeMIeparypa okpyxarorieit cpeasl papHa 75 °C. UTo mokaxeT H3MepUTEIbHBINA IPHUOOP, €CIIH MOMPABKY HA
TEMIIepaTypy OKpYXKarollel cpeabl He BBOJUTH?

2. ManomeTp ¢ amama3zoHoMm usmepenuit ot 0 1o 6,3 MIla noBepsiiu ¢ momoiisko 3tamorHoro CU B deTsipex

IToBepsiemast Touka, MlIIa: 0 2 4 6
3HaueHWE  HTAIOHHOTO  MAaHOMETpa,
01 2,07 3,99 6,05
MI]a:
HeobxonuMo — paccuuTtaTh paccyuTarh  aOCONMIOTHYIO, OTHOCHUTEIIBHYIO

MOTPEIIHOCTH JUIsl KaXKI0M MOBEpsieMON TOUKU TEPMOMETPA U OTIPEAETUTh €ro KJI1acC TOUHOCTH.

3. Temmeparypa u3MepsieTcs ONTHYECKUM mupoMeTpoM. [lupomerp mokaspiBaer Temmeparypy 1100 0C,
OnpenenuTh NEHCTBUTENBHYIO TEMIIEPATYPY U MOTPEIIHOCTh M3MEPEHHUs, ecii KO3()PUINEHT TEemIoBOro

Hu MIPUBEICHHYIO
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10.

11.

12.

13.
14.

m3nyuenus € = 0,75, qymHa BonHb upometpa A = 0,65 MM
OueHuTh MOTPEIIHOCTh H3MEpPEHUs TEeMIIepaTypbl METOAOM CHEeKTpalbHOro oTHomeHus. l[BeroBas]
temneparypa 1247 0C, ¢ koaddumuentom temnooro uznydenus €l = 0,358 mpu Al = 0,65 MM u €2 =
0,39 npu Al = 0,45 Mmkm

OueHUTh MOrPeNIHOCTh U3MEPEHHS TeMIIepaTyphl PaJuallMOHHBIM METOJoM. PagnanuonHas temmneparypa
1627 0C, ¢ koaddunmenToM TerioBoro uznyuenus € = 0,38

Knacc Tounoctu pacxomomepa 0,2, aumanazon nokazanuii ot 0 mo 800 M/, Onpenenuts 10NyCTUMYHO
norpemHocTs CU B eMHUIIAX U3MEPEHUS.

N3mepenue naBneHUs MPOU3BOIMIOCH MAaHOMETpOM ¢ mpeaenamu udmepenus 0 — 6,3 Mlla u TOKOBbIM
BbIXOAHBIM curHaioM 0 — 5 MA, k.1. 0,5. Xapakrepuctuka npeodpa3zoBaTeiis AaBieHus JuHeNHas. [lpy
W3MEpPEHUHU JaBIIEHUs BBIXOAHOW curHan coctaBun 3,72 MA. HeoOxomumMo ompeneiauTbh BEIUYUHY,
M3MEPSIEMOTO JIABJICHHS U UYBCTBUTEILHOCThH CPEICTBA U3MEPEHUSI.

[Ipu u3mepeHun temiepaTypbl TEPMOMETPOM COINPOTHUBIEHUS TpaayupoBku S0M c kimaccom gomycka B
anektpuueckoe conporuienne TC cocraBuio 75,52 Om. [To HOMUHATBHON CTAaTHYECKON XapaKTEPUCTHKE
ONPENIETUTh U3MEPSAEMYIO TEMIIEPATYPY U MAaKCUMAJIbHO JonycTUMoe oTkiIoHeHne oT HCX.

[TocTpouts 3aBUCHUMOCTh R, = f(t) a1 TepMOMETpa CONMPOTUBICHUS R, = Ry(1+a-t), TIIE a=4,28-107, Ro
=50 Om; TemmepaTypy B3sITh MAKCUMAIBHYIO.

HapucoBare CTpyKTypHYIO CXE€My THUIIOBOM CHUCTEMBbI aBTOMATHMUYECKOTO PpETrYJIHpPOBAaHUS XHUMHKO-
TEXHOJIOTMYECKUM IPOLIECCOM U TOSICHUTh HA3HAUEHUE €€ OCHOBHBIX JJIEMEHTOB.

[TocTpouTh CTPYKTYpHYIO CXEMYy 3aMKHYTOM CHCTEMBbl aBTOMATHUYECKOTO PEryJUpPOBaHUS C OJHOM
PETYJIMPYEMON BETUYUHOM.

[TocTpouTh CTPYKTYpHYIO CXEMYy pPa30OMKHYTOW CHCTEMBl aBTOMATHYECKOTO DPETYJIMPOBAHUS C OJIHON
PETYJIMPYEMON BETUYUHOM.

[TocTpouts cTpykTypHyto cxemy CAP no kaHany BO3MYIIAIOLIEr0 BO3ICHCTBUS

[lo 3amaHHOM craTMYecKOW  XapaKTepUCTUKE OOBEKTa  yIpaBJIEHUS  ONPEAETIUTb  3aBUCUMOCTh
kod¢duirenTa nepeaadn o0bEKTa YIPaBICHUS OT BXOJHOTO BO3JACHCTBHSL.
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15. Tlo 3amaHHOM KPHBO# pa3roHa CTATHYECKOTO 00BEKTa YIIPABICHUS ONMPEACITUTh TUHAMUYECKHE TapaMeTphI
00BEKTa yIpaBJIeHHUS.
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Faavon, 7

Bpeusn. c
16. I'lo 3amaHHOM KPUBOI pa3roHa aCTaTUYECKOr0 0OBEKTa YIIPABICHUS ONPEACITUTh BPEMsI 3aI1a3 IbIBaHH.

2000
1800

o
N
N~ -
o -
0 -
S

Bpewms, ¢

17. JIns oObekTa ympaBieHUsS XapaKTEPHBIM CIEIyIomMe MapamMeTpsl: KodpduuueHt mnepegaun 2,5 ycil.
enunuly/% xoxa MIM; nocrosiHHas BpeMeHM 35 cekyHA, Bpems 3amasiasiBaHus 10 cexynna. OnpenenuTts C
ITOMOIIIBI0 MHKEHEPHBIX METOJIOB pacuera napamerpsl Hactpoiiku [1, U, TN u ITUI-perynsaTopos.

18. Tlo 3ajaHHOMY NTEPEXOTHOMY MPOLIECCY B CUCTEME YIPABICHUS ONPEICTUTh NpsSIMbIe TOKa3aTeNlu KauecTBa
CUCTEMBI yIIpaBJICHHUS.
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19. PactmudpoBats Tpaduyeckoe u OykBEeHHOE 0003HAYCHHE (YHKIIMOHAIBHBIX IPU3HAKOB 3aJIaHHBIX
pubOpOB.

BHOO®E

20. Pacimposats nudposoe 0003HaueHNE TPYOOIIPOBOIOB.
21. Onucatp paboTy 3a/JaHHOTO JIOKAJILHOTO KOHTYpa YIPaBICHHS TEXHOJOTHYECKUM MapaMeTPOM:
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22.
23.

24,

25.

26.

27.

28.

29.
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Pazpaborate  cucreMy  ymOpaBlieHUsS ~— MapO-KUIAKOCTHBIM  TEIUIOOOMEHHUKOM  (CTPYKTypHas
(GyHKIMOHATIbHASL CX€Ma aBTOMATU3aLUM, CHeNU(UKALUSA HCIOJIb3yeMOro 000pyl0BaHUs, TEXHHUUYECKOE
onucaHue paboThl CUCTEMBI YIIPaBJIECHUS)

Pazpabotare cuctemy ymnpaBieHHs PEKTHU(DUKALMOHHOW YCTaHOBKOH (CTpYKTypHas M (PyHKLIMOHAJbHas
CXeMa aBTOMaTH3alluy, CHEeHU(HUKALU HCIOJIb3YyeMOro oOOpy/l0BaHUs, TEXHUYECKOE ONMHcaHue padoThI
CHCTEMBI yIIPABICHUS)

Pa3paborate cuctemy ynpaBieHHs NPOLIECCOM peKylepaluu MeTaHojda (CTpyKTypHas U (QyHKIUMOHAJIbHA]
cxema aBTOMaTHM3alluM, crenu(UKalus HCHOJIb3yeMOro OO0OpYIOBaHUS, TEXHHUUYECKOE OMHCAHHE PA0OTH]
CUCTEMBI YIIPaBJICHHUS)

Pazpabotare cucTteMy YIpaBIEHHsS PEAKTOPOM HENPEPHIBHOIO AEUCTBUS C MEIIANKOH (CTpYKTypHas M
(yHKIIMOHATBHAS CXE€Ma aBTOMAaTHU3alliH, clielu(UKalMs HCIOIb3yeMOro o0OpyIOBaHUS, TEXHUYECKOE
OIMcaHue PabOThl CUCTEMBI YIIPABICHUS)

PazpabGorate cucremy ynpaBieHus BenuuuHod pH (cTpykTypHas W (QyHKUMOHalbHas CXeMa
aBTOMaTH3alluH, CrielM(UKALKS UCIIOIB3YEMOro 000py/10BaHUs, TEXHUYECKOE OMMCaHUe PAa0OThl CHCTEMB]
yIpaBJeHUs)

Pazpabotare cucteMy ymnpaBi€HUs [ABICHHEM B KOJIOHHE OTBOJIOM HHEPTHBIX Ta30B M3 (hIErMOBOIf
e€MKOCTH (CTPYKTypHass M (yHKIMOHANbHAs CXeMa aBTOMAaTH3allud, chenuuKanus HCIoIb3yeMOoro)
000py/I0BaHUS, TEXHUYECKOE OMMCAaHNE pabOThl CUCTEMBI YIIPABICHHUS)

Pa3paborates cucremy ympaBieHHS PEKTU(UKALIMOHHOW KOJOHHOW Ui BBIJCJIEHUS HW30INEHTaH4
(cTpykTypHast 1 (QyHKIMOHAJbHAsI CXeMa aBTOMAaTH3alMU, CIIeHU(pUKAIS UCIIOIB3yEeMOro 000py10BaHMs,
TEXHUYECKOE ONMMCAHKNE PAOOTHI CUCTEMBI YITPaBICHUS)
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30. Pazpabotarh cucTeMy yIpaBi€HHUS JIBYXKOPIYCHOM BBIMApHON  YCTAaHOBKOM (CTPYKTypHas H
(GyHKIIMOHATBHAS CXE€Ma aBTOMAaTH3alluH, creuudukanys HCIOoIb3yeMOro 000pYyAOBaHUS, TEXHHUUYECKOE)
onucaHue pabOThl CUCTEMBI YIIPABIJICHUS)

31. Pa3paboTaTh cuctemMy yrnpasiieHus a0COpOIMOHHON YCTAaHOBKOH (CTpYKTYpHast M (DYyHKIIMOHAJIbHAS CXEeMQ
aBTOMATH3aIMH, CIICHH(PHUKALNS HCIIOIB3YEMOT0 000py/I0BaHUs, TEXHUYECKOE OMMCAaHUE PA0OTHI CHCTEMB]
yIIPaBIICHUS)

Pa3paborate cuctemy ympaBieHHS cemapatopoM (CTpyKTypHas ¥ (yHKUHMOHAJIbHAs CXeMa

aBTOMATH3AIlMHU, CTICIU(UKAIIUS UCTIOIB3yeMOTr0 000PYI0BaHHMS, TEXHUYECKOE OIMMMCAHUE PaOOThI CUCTEMBI
yIIPaBIICHUS)

HpOI/BBOIlCTBeHHaH - HAYYHO-UCCJIeA0BaTEC/IbCKas pa60Ta

[K-1.1

Omnpenensier [ [0113%2)
cxemy CHCTEMBI
AaBTOMATHU3UPOBAHHOTO
u aBTOMATHUYECKOTO
VIpaBICHUS  XUMHKO-
TEXHOJIOIMYECKUM
MPOIIECCOM,  CpENCTBa
TEKYILEro KOHTPOJIS MU
pEryTMpOBaHHUS
TEXHOJIOTMYECKUX
(akTopoB

HpCHCTaBI/ITL B OTYCTC PA3BCPHYTYIO CXCMY KOKCOXHUMHUUYCCKOI'O IMPOMU3BOACTBA, arp€raToB M aBTOMATU3HWPOBAHHBIX
CUCTEM.

IIpou3BoaACTBEHHAS - TEXHOJOTHYECKAasl (IPOU3BOACTBEHHO-TEXHOJIOTHYECKAas) MPAKTHKA

IK-1.1

Omnpenensier o011yI0
CXeMy CHCTEMBI
aBTOMAaTU3UPOBAHHOTO
n AaBTOMAaTHYECKOI'O
YOpaBICHHUS ~ XHUMHUKO-
TEXHOJIOTHYECKHM

IPOIIECCOM, ~ CpPEICTBA
TEKYILEro KOHTPOJIST H

— IlonasTue ABTOMATHU3all XUMUKO-TCXHOJIOTMYECKOTO ITpoI1iecca.
- HpI/IeMLI KOHTPOJIA, YIIPABJICHUA U PETYIIMPOBAHUA XUMHUKO-TCXHOJIOTHYCCKUMU TPOLCCCaMU.
- Cxema nponecca aBToOMaTu3alui 1 aBTOMaTUYCCKOT'O PEryjinpOBaHUA XUMHUKO-TCXHOJOTUICCKUMU ITPOLCCCAMMU.
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peryupOBaHHs
TEXHOJIOTHYECKHX
(hakTopoB

IMpoun3BoacTBeHHAas - MPeIIMILIOMHAN PAKTHKA

IK-1.1 Omnpenensier 00my1o |- [ToHATHE aBTOMATH3AIMU XUMUKO-TEXHOJIOTHYECKOTO IIPOIECCa.
CXemy CUCTEMBI |— [IpreMbl KOHTPOJIS, YIIPABICHUS U PETYIUPOBAHUS XUMUKO-TEXHOJIOTMYECKUMH IIPOLIECCAMMU.
ABTOMATH3MPOBAHHOIO |- (Cxema mpolecca aBTOMAaTH3alldd M aBTOMATHYECKOTO  PEryJIMpOBAaHUS  XUMHUKO-TEXHOJIOTUYECKUMU
u aBTOMATHYECKOTO | [poreccaMi.
YUPABJICHUA  XUMHKO- | XanakTepHCTHKA LEXOB XMMUKO-TEXHOJIOTHUECKHUX MPOLECCOB(KOIMUECTBO U IPOU3BOIUTEILHOCTh arperaros,
TCXHOJIOTHICCKUM IJIaH [IeXa, CXeMa TeXHOJIOTHIEeCKOT0 MPOIecca, OCHOBHBIE OTICIICHHUS 1[eXa, CXeMa IPy30II0TOKOB.
IpOUECCOM,  CPeNCTBA | T]okasaTenn OLIEHKH KAueCTBAa CHIPHEBBIX MATEpHMaIOB, TOTOBOI MPOAYKIUM. BiusHue M3MEHEHHs KadecTBa
TCKYIIEro KOHTPOMA U | cpippg pa TOII mpomeccos.
PeryMpOBaHIT — KoHTponmpyembie mapaMeTpbl MPOIECCOB MPOU3BOICTBA YEPHBIX METAJUIOB.
E)e;iz;z?qemnx - CriocoObl KOHTPOJIS U KOPPEKTUPOBKU METAJUTYPTHUYECKUX IPOIIECCOB.

IIK-2 — Cnoco0€eH BBLINOJIHATH IMPOU3BOJACTBCHHLIC 3a/1a4H 110 BBIIIYCKY TOBapHOi;I MNPOAYKIHUHU TONJTUBHO-IHEPIr€THYECCKOI0 KOMILJIEKCA

COBpeMeHHbIe METOAbI MOJYYCHUS CUHTE3-Tasa

MK-2.1

OneHuBaeT napamerpsl

u PEXKUMBI
TEXHOJIOTUYECKUX
IIPOLIECCOB, BHOCHUT
NPEVIOKEHU 10 MX
COBEPILEHCTBOBAHUIO,
aHAIM3UPYET
pe3yabTaThbl
MPOU3BOJICTBEHHOMN
NEeATENbHOCTH B
TOIUIMBHO-
SHEPreTUYECKOM
KOMILJIEKCE

1. Bogopoa, cuHTe3-Ta3: MpakTUYecKoe MPUMEHEHUE U METO bl OTYUEHHS.

2. CriocoObl MOTy4YeHUsI CHHTE3-Ta3a U3 MPUPOIHOTO Ta3a: (CyIHOCTh, KpaTKas XapaKTepHCTUKA)

3. IlogroroBka mpupomHOTO rasza uis KoHBepcHH. OYHCTKA TPUPOJHOTO Ta3a OT CEPHUCTHIX COCAMHEHUI.
Karanuzaropsr.

4. CxeMa IByXCTYNEHUYaTOW CEPOOUNCTKU MPUPOTHOTO Tra3a.

5. OKUCIUTENBHBIA MUPOJIU3 MPUPOJHOTO ra3a (mapruainbHoe okuciieHue merana) (POX): xumuueckas cxema,
(U3NKO-XUMHUYECKHE OCHOBBI TIpoIiecca. XapaKTepUCTHKAa KOHBEPTHPOBAHHOTO Ta3a.

6. TTapoBas xouBepcust Metana (SMR) ): cymHOCTh ¥ XUMHUYECKasl cXeMa Ipoliecca

7. KaTtanmu3aTopsl KOHBEPCHH MPUPOTHOTO Ta3a.
8. IlapoBasi KOHBepcHsl MeTaHa (SMR):
KOHBEPTUPOBAHHOTO Ta3a.

9. VYriekucnoTHas KOHBEPCHUS MPUPOTHOTO Ta3a: CyITHOCTh U XUMHUECKas CXeMa Iporecca.

(I)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC OCHOBBI  IIpoI1ecca. Xap AKTCPHUCTHKA

10. VYrnekuciaoTHas KOHBEPCHS HPUPOAHOTO rasza): (PU3MKO-XMMHUYECKHE OCHOBBI Ipolecca. XapaKTepPUCTHKA
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KOHBEPTHPOBAHHOTO Trasa.
11.
pudopmunr (ATR)
12.
13.
14.
15.
16.
17.
18.
CBIPBSL.
19.
20.
21.
22.
23.

Temmeparypa cMecu Ha Bxojie B peaktop - 380°C, Ha Beixone 800°C.

KomMOunnpoBanue TpagulMOHHBIX CIIOCOOOB puOPMHUHTA MPUPOJHOIO Taza/mMeraHa - ABTOTEPMUYECKUN

KomOuHupoBaHue TpaJuLMOHHBIX CIIOCOO0B puOPMHHTa IPUPOTHOro raza/merasa - TpoiiHoi puhopMUHT
OcHoBHbI€ anmnaparsl KOHBEpPCUU IPUPOJIHOTO rasa.

AJII)TepHaT HWBHBIC ITYTH OKUCJICHUA MCTaHAa B CUHTC3-Ta3

Boraenenue yucToro Bonopoza U3 NpoyKToB KOHBEPCUM TPUPOAHOIO Ta3a

Mertoap! monmydeHus cuaTe3-rasza: ['asuduxanus yris. DU3nKo-XUMHYECKas CYITHOCTH MPOIecca.
lNazuduxanus yris. [Ipumepsl IPOMBIIUIEHHBIX YCTaHOBOK.

lasuduranus yris. XapakTepuCTUKa CHHTE3-Tasa, MOJYYEHHOTO MPHU ra3uUKald Pa3IdndHOTO TBEPIOTO

lasuduxanus yris. BapuaaTsl HCHOIb30BaHUS MOJYYEHHOTO CHHTES Ta3a.

[IpomblnIeHHOE MTPUMEHEHHE TEXHOJIOT M Ta3u(UKaluy TOIJIMBA 32 pyOeskoM

[Tonydyenune cuHTE3-ra3a U3 pa3InyHbIX BUI0B OMOMACCHI.

Cunres-ra3. Cocras. [Ipumenenue. [lonyuenue cunTes-rasa ¢ 3aganabiM CO-BOIOPOTHBIM YHCIIOM.
[Tonydyenune cuHTE3-ra3a Ha UHTETPUPOBAHHBIX METAJUTYPTUUECKUX MPEANPHUATHIIX OTHOTO IIUKIIA

Pemmts 3amauy
1.0Omnpenenuth TeOpeTHUECKUil pacxon Oyporo yris (comepsxkamiero 70%(macc) yriaepoja), BOASHOTO Tapa u

Bo3ayxa g nomydernus 1000 m3 reneparopHoro rasa cocrana , %(00) : H. -18; CO - 40, N2_ 42, Cocran

BO3/IyXa MPHHSITH, % (00): 0,21, N2o79, ITporiecc ra3upuKamy MPOTEKAET MO PEAKIIHAM:
C+ H20:CO+ H2 (a)
2C+ 02 =2C0O (6)

2. YKaxxuTe cTaThi IPUXOIHOM U PacX0IHOM MaTepuaibHOIO U TEINIOBOTO OAJIaHCOB MPOIIECCA MOMyUeH s BOXOPO/I
KaTalnuTHUecKoil konBepcueii Metana. Iponece uner no peakmun: CH4 + HoO = CO + 3H, — 206,2 x/{orc/ monw
CocTaB HCXOHOM rasoBoii emecn (M°): CHy - 100,0; H,0 - 250,0. [Torepu TemnoTs! cocTaBisitoT 4% oT npuxosa,

PaccuuTaiiTe MaTepuanbHbIA U TEIIOBON OanaHChI
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Buinonnume mecm
1. s yckopeHus mporiecca mapoBoil KOHBEPCHH METaHa U UCKITFOUCHUS Ca)KeoOpa3oBaHUs HEOOXOTUMO
a) MOBBICUTD JIABJICHUE U TEMIIEPATypy

0) ucnonb3oBath KaranuzaTop (Ni) 1 U30bITOK MeTaHa
B) ucnosib30Bath Katanu3atop (Ni) 1 U30BITOK BOASHOIO Mapa
0
') IPOBOAMTH MPOLIECC MPU MOHMKEHHOM AaBiieHuu, Temreparype 1300°C u u30bITKe MeTaHa.

2. YBeNIWYEeHHIO BBIXO0JIa BOJOPOIA MO PEAKIIUH

CH4 +H20 &3H,; +CO, AH =206 /[l mons  criocoGCTBYIOT:

a) CHW)KCHME J1aBJICHUS, TIOBBILLICHUE TEMIIEPATyphl, YBEIUYEHNE COOTHOLLICHHS Map:Tra3

0) CHI)KEHHE JaBJIEHUS, IMOBBIIICHHUE TEMIEPATypbl, YBEIWYEHHE COOTHOIIEHUS Iap:ra3, HCIOJIb30BAHUE
KaTaJIn3aTopa

B) MOBBIIICHUE JIABJICHUS U TEMIIEPATyphl, YBEIIMUEHNE COOTHOILIEHUS Map:ra3, UCI0JIb30BAHNE KaTalu3aropa

I') HOBBIILIEHHUE JJABJICHU, TOHWKEHNE TEMIIEPaTyphl, YBEIMUEHHE COOTHOILIEHUS Map:Tas.

3. KonBeprupoBaHHbIii ra3 (ocie AByXcTyneH4aroi koHBepcun Metana u CO) conepkut, 00.%
a) CHs - 10, H; -68,9, CO, - 9,8

6) CH4-0,4, Hy - 59,8, CO,-15,2

B) CH,- 0,5, H; -56,1, CO,- 7,2

r) CHs-98, Hy -0, CO,-0,4.

Bvinonnume 3aoanue
CocTtaBpTe ¥ OINUIIMTE TNPUHIMIIMAIBHYIO TEXHOJOTHYECKYI0 CXEMY JBYXCTYNEHYaTOW MapOBO3TYLIHON
KOHBEPCHUM NPUPOAHOIO Iasa.
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IlepepaboTka yriieBoOpPOJAHbIX I'a30B

[K-2.1

OneHuBaeT mnapamerpsl

u PEXUMBI
TEXHOJIOTUYECKUX
MIPOLIECCOB, BHOCHUT
NPEVIOKEHU 10 MX
COBEpUICHCTBOBAHMIO,
AHAIIM3UPYET
pe3yJIbTaThI
MPOU3BOJCTBEHHOM
JEeSTENIbHOCTH B
TOIUIMBHO-
SHEPTETUYECKOM
KOMILJIEKCE

OTBeTUTH HA BONPOCHI:

OCHOBHbIE HaIIPaBJICHUS UCIIOIb30BAHUS U IEPEepPadOTKU MPUPOJHBIX [A30B M ra30BbIX KOHJEHCATOB.
OcHoBHBIE (PU3UKO-XUMUYECKHE XapaKTEPUCTUKHU ChIpbsi: [Ipupoanbie ra3el. ['a30Bbie KOHICHCATHI.
Krnaccudukanus npoaykunu rasonepepadaTbiBaloX 3aBO/I0B.

TpeboBaHMsI K KayecTBY TOBApPHBIX NMpoaykToB: ToBapHblil ra3z Illupokas ¢pakuus jJerkux yrieBoaopoJoB,
Cxxmxennble Ta3bl, CTaOMIBHBIN Ta30BBIA KOHACHCAT , [IpOAyKTHI MepepaboTKu Ta30BOro KOHACHCATa, ['a3oBas
cepa.

CpoiicTBa mNpUpPOIHOro ra3a, KOHJAEHcaTa W MPOAYKTOB HX IepepaboTku. MeToasl omnpeaeraeHus
KommnoHeHTHBII cocTaB rasa

CBoiicTBa MNpUPOJHOrO ra3a, KOHJEHcaTa W MPOAYKTOB HX IepepaboTku. MeToasl omnpeneneHus
@paKkIMOHHBINA COCTaB ra30BOr0 KOHJIEHCATA U XKHUJIKUX MPOJIYKTOB €ro nepepadoTKu

Ha3zoBute 061acT NpUMEHEHUS 3JIEMEHTHOMN CEpBl.

HazoBute HampaBieHus nepepadOTKHU IIUPOKON (PpakiMy JETKUX YIIIEBOAOPOJOB U 00JacTH NMPUMEHEHUs
IIOJIy4a€MBbIX ITPOITYKTOB.

Ha3zoBute npumepHbie pU3NKO-XUMUYECKHE XapaKTEPUCTHKH ra30BbIX KOHJICHCATOB.

[To kakuM knaccuUKalMOHHBIM IPU3HAKAM Pa3InYaroTCs ra30Bble KOHIEHCAThI?

Kaxum TpeGoBaHusAM T0KHBI OTBEYATh OKA3aTENIN KauecTBa CTA0OMIIBHOTO Ta30BOT0 KOHIEHcCaTa U oyemy?
Ha3oBute 0CHOBHBIE IPOAYKTHI, IOJy4aeMbI€ U3 Fa30BOI0 KOHIECHCATA.

Kakum TpeOoBaHMAM JOJKHBI OTBEYaTh IOKA3aTeNIM KadyecTBa TPAHCHIOPTUPYEMOIO IO MarucTpajIbHBIM
ra3ornpoBo/iaM TOBAPHOI'O NPUPOIJHOIO rasza?

HazoBure , Ha kakue rpymisl kKiaccuuuupyeTcs IpoaAyKIus, BelpabaTbiBaeMasi Ha

ra3omnpoMBICIOBBIX U razonepepadaThIBalOIINX YCTAHOBKAX?

Ha3oBute xapakTepHble IPU3HAKKA KOMIIOHEHTHBIX COCTABOB IIPUPOIHBIX Ia30B.

Jlna xakux nenei B LIPJIY orpannumBaeTcs coaepkaHue MeTaHa U dTaHa?

HazoBure obGnactu npumenenus LLIDJIY u BbIOENEHHBIX U3 HEE Y3KUX YIJIEBOJOPOAHBIX (pakuuil u
VHJMBUIYAJIbHBIX YIJIEBOAOPOIOB.

HazoBuTe 1OCTOMHCTBA M HEJOCTATKU CKMKEHHOTO ra3a Kak MOTOPHOTO TOIUIMBA.

CBoiicTBa IpUpPOAHOTO ra3a, KOHACHCATa U MPOIYKTOB UX NepepadoTku. MeTozs! onpenenenus : [11oTHOCTS,
MonexynspHas Mmacca, DHTanbnus, KoncTanTa ¢pa30Boro paBHOBECHS
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[Ipou3BoCTBO Ta30BOi cepbl. XUMHU3M IIpolecca MOJIyYeHHs 3JIEMEHTHOW cepbl. BiusHHE OCHOBHBIX
IapaMeTpoB Ha IPOLECcC MOoIy4YeHus cepbl MeToioM Kiayca.

[TepepaboTka mMpoKoi ppakuuu JETKUX YriieBOAOPOI0B. PekTudukannonHoe pasienenue Mupokoi ppakuuu
JETKUX YIJIEBOJOPOJIOB .

[TepepaboTka mupokoi ppakuuu JETKUX YriIeBOAOPOa0B. PekTrdukanmonnoe pasienenue Mupokon ppakuuu
JIETKUX YIJIeBOJ0OPOA0B. [IpUHIUITBI TEXHOJOTHYECKOTO pacueTa peKTU(PUKAIIMOHHBIX KOJIOHH ['OY
Crabunu3anus ra30BbIX KOHAEHCATOB. TEeXHOJIOTHS CTa0MIM3aIK ra30BOro KoHAeHcaTa: MHOrocTyneH4aras
nerazanusi, Crabunuzanus B peKTU(HUKAIIMOHHBIX KOJIOHHAX

[Tpon3BOJACTBO TEXHUUECKOIO YIIIEpOaa U3 MPUPOJHOTO raza U ra3oBoro KonjaeHcara. HasnaueHue 1 OCHOBHbIE
(U3NKO-XMMHUYECKUE CBOMCTBAa TEXHUYECKOTO yrieposna. CeIpbe I MPOU3BOJCTBA TEXHUYECKOTO YIepoa .
XHUMH3M U MEXAHU3M IOJTYYEHUs TEXHUYECKOTO yriepoa

Brinenenne renust u3 npupoaHoro rasa. [lomydenue renust abcopOimeit GpropcoaepkainuMu COeTMHEHUSIMHU,
rupaTooOpazoBaHueM , MeMOpaHHO TexHoorueil, Kprorennsliii crocoo

[Tony4yeHue CXUKEHHOTO MPUPOJHOTO raza

Pemmts 3amauy

1.0Omnpenenuthb TeOpeTHUeCKuil pacxon Oyporo yris (comepsxkamero 70%(Macc) yriaepoja), BOASHOTO mapa H

Bozayxa s nonydenus 1000 M3 reHepatopHoro rasa cocraBa , %(00) : H, -18; CO . 40, N,. 42. Cocras

BO3/yXa MPUHSITH, % (00): 0, -21, N2.79. IMporecc ra3upukanuy IPOTEKALT MO PEAKIHSIM:
C+H,0=CO+H, (a)
2C+ 02 =2C0O (6)

2. YKaxXuTe craTbu HpHXOZ[HOﬁ u paCXO,HHOﬁ MaTCpruaJIbHOI0 U TCILJIOBOT'O OanaHCcOB nmponecca CKuraHus 17

CEPOCOEPIKAIIETO CHIPhS KUCIOPOIOM Bo3ayXa. ChIpbe CONEPIKHUT, (Mac. TO0JH ): S.0,99, H.0. 0,06, 30ma
0,04.

PaccuuTaiiTe MaTepuanbHbIi U TEIIOBOW OaaHChI

Bvinonnume mecm

yKa)XKHTE MPaBUJIbHOE BhIpaskeHue Ji1si uHTeHcuBHOocTH U anmapata (I1- mpousBoauTenbHOCTh, G — KOJIMUECTBO
npoaykra, V — o0beM anmapara, t —Bpemsi):
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uUHOUKamopa KOMnemeHyuu

a. UI=I/'vV
0.U=G-t/V
B. UI=II-V
r. U=G/(V+t)
n. =V /I
— Yro BeIpakaeT ypaBHeHHE XA=(nao-Na)/ Nao
a) CCIIEKTUBHOCTh
0) cTeneHb MpeBpalieHUs
B) KOHIIEHTPAIIUIO KOMIIOHCHTOB
I') BBIXOJ IPOJIYKTa
Buinoanume saoanue
OnuIuTe MPUHIMITHATBHYIO TEXHOJIOTHIECKYIO CXEMY JIBYXCTYIIEHYATON YCTAHOBKH JIEra3al[iy ra30BOr0
KOHjIeHcaTa

YKaXuTe OCHOBHBIE npeumMynecTBa U HEAOCTATKU CXEM ACTra3alun

— HazoBure MNPUHIUIIBI ITOCTPOCHUSA TEXHOJIIOTMYECKHUX CXEM FaSO(i)paKHI/IOHI/Ip}IIOHII/IX YCTAaHOBOK H naﬁTe
KJ'IaCCI/I(i)I/IKaHI/IIO MPUMCHACMBIM NPUHOUITNAIIBHBIM TEXHOJIOTMYCCKHUM CXEMaM.

— OxapakrepusyiiTe BIMSHHE OCHOBHBIX NMapaMeTpoB (AaBJIEHUS, TEMIIEPATYypbl,KOJINYECTBA TEOPETUUECKUX
TapeJioK B KOJIOHHE U (hJIETMOBOTO YHUCIIa) Ha MOKa3aTeu Mpolecca peKTU(UKALINH.

—  Onumure XMMU3M U MEXaHU3M MOTyYeHHS TEXHUUECKOTO yIiiepo/a .
— JlaiiTe XapaKTepHCTUKY MEYHOTO W KAHAJIBHOTO CIIOCOOOB TOJYYCHHUS TEXHHUYECKOTOo yriepoaa. B kakom
ciTy4yae IPUMEHSIOT KaHATbHBINA (1 Y3MOHHBIN) CIOCO0 MOTydeHUS TEXHUYECKOTO yriaepoa’?
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1 — peakiIHOHHAaA Ie4b; 7 — AKTHBATOP: 3 — OPOCHTEIBHBIH BOIIHOH XOTOIHIBPHHK: 4 — 3IeKIPOo-
(HIBTP: 5 — TPAaHCTIOPTHEIH MIHEK: 6 — 371€BaTOp; / — Celaparop I OTAeTeHHA TeXyTiIepoa:
8 — bapaban 1na rpa"yaHpoBaHHA: I —ra3: II — po3oyx: III — Boza:
IV — rpaHy1HpPOBaHHBIH TeXHHYECKHH YIIepoI

 Ft”
g oo
|

1 — cenapatop: 2 — peryIATop JaBIeHHA ra3a: 3 — roperIovuHble KaMephl: 4 — IUTF030BBIe 3aTBOPEL
5—7 — BeHTHIATOPBI: 8—/ ] — IHKTIOHEL /2 — OyHKep PBIXTIOro Texyriaepona: /3 — HeHTPoOeKHbIH
cenapaTop; /4 — IMIHeK BO3BpaTa IbLIH: /5 — IIHEeK M0Ja4H 3aTPaBKH: /6 — rpaHy LIHOHHBIH
Gapaban: /7 — 6yHKep TOBapHOTO TexyriIepona: /8 — ¢umetp: I — npupommeni ras: II — oTxoasmue
rassL III — otxox Texyrnepoa: IV — Bo3ayx: V — TeXyTaepon Ha yIaKoBKY: VI — TeXyIiaepon
B JKeTIe3HOIO0POKHEIE BarOHEI

HpOI/I3BOI[CTBeHHaﬂ - HAYYHO-HCCJIEq

oBaTe/bCcKasi padora

[K-2.1

OneHuBaeT napameTpsl
" PERUMBI
TEXHOJIOTMYECKUX

MPOLIECCOB, BHOCHT

HpOI/IBBeCTI/I pacCUCThI IO 3aJaHUIO PYKOBOAUTEIIA IIPAKTUKH, OCHUTDb 3HAYUMOCTDH IIPOBCACHHOI'O HCCIICAOBAHUA,
IIOCTPOUTH Fpa(I)I/IKI/I, BbISIBUTH 3aBUCHUMOCTH. CI[CJI&TB BBIBO/JIBI 110 PE3YyJIbTaTaM UCCJICIOBAaHMA.
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MPEeNJIOKEHUsT MO0  HX
COBEpUICHCTBOBAHHIO,
AHAJIM3UPYET
pe3yJIbTaThI
MPOU3BOJCTBEHHOM
JeSTENIbHOCTH B
TOIUIMBHO-
SHEPreTUYECKOM
KOMILJIEKCE

HpOI/I3B0}ICTBeHHaﬂ - TEXHOJOTHYICCKadA (l'lp0I/I3B0)]CTBeHHO-TeXHOJIOFH'lCCKaﬂ) MpaKTHKa

IK-2.1

OneHuBaeT mnapamerpsl

u PEXKUMBI
TEXHOJIOTUYECKUX
IIPOLIECCOB, BHOCUT
NPEVIOKEHU 10  MX
COBEPILEHCTBOBAHUIO,
aHAIM3UPYET
pe3yabTaThl
MPOU3BOJCTBEHHOMN
NEeATENbHOCTH B
TOIUIMBHO-
SHEPTrEeTUYECKOM
KOMILJIEKCE

— Cxema YIIpaBJICHHUA L ECXOM. TexHUKO-?KOHOMHYECKHE MOKa3aTenu Iexa. HYTI/I YIYyUHICHUS TCXHUKOA

- XapaKTepI/ICTI/IKa BBIHYCKaeMOﬁ NpoaAYKIIUU (MeTaJ'IJ'IprI/ILIeCKI/IC CBONCTBa JKCIIC30PpYAHOT'O ChIPpbs, KAYCCTBO|

SKOHOMHMYECKHUX ITOKa3aTeNeH. HepCHeKTI/IBLI Ppa3BUTHA 1I€XaA.

KUAKOTO MeTasuia). TexHUYecKre yCIOBUS U CTaHIApThl Ha BBITYCKAaEMYIO MpoayKuuio. CBS3b ¢ APYrUMH
LEXaMHU.
- TexHONOTMYECKas MOCIEOBATEIBHOCTh TPOU3BOICTBA. BXOMHOUM M BBIXOAHON MPOIYKTHI TPOLIECCOB.

HpOI/I3BOI[CTBeHHaH - IPpEAIMIINIOMHAA IMMPAKTUKA

[K-2.1

OueHnBaeT mnapamMeTpsl
u PEKUMBI
TEXHOJIOTUYECKUX
IIPOLIECCOB, BHOCUT
NPEVIOKEHUST 10  MX
COBEPLICHCTBOBAHHUIO,
aHAJIU3UPYET

— Cxema YIIpaBJICHHUA L CXOM. TexHUKO-?KOHOMHYECKHE MOKa3aTelu Iexa. HYTI/I YIIydliCHUusT TCXHUKOA

- XapaKTepI/ICTI/IKa BLIHyCKaCMOﬁ MMpoAaAYKIIUH (MCTaJ'IJ'IypI‘I/IquKI/IC CBOICTBa JKCIIC30PpYAHOT'O ChIPpbs, KAYCCTBO|

SKOHOMMYECKUX ITOKa3aTeNeH. HepCHCKTI/IBLI Pa3sBUTHA 1I€XaA.

KUAKOro Merajuia). TexHuueckue yclIOBUS M CTaHIApThl Ha BBITYCKAaeMyl0 NpoayKuuio. CBs3b ¢ IpyruMHy
LHEXaMH.
- Texnonoruyeckass mocien0BaTENLHOCTh MPOU3BOACTBA YEPHBIX METAUIOB. BXOMHOW M BBIXOJHOW MPOAYKTHI
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pe3yJIbTaThI
MIPOU3BOJICTBEHHOU
JEeSITeNIbHOCTU B
TOIUIMBHO-
SHEPreTUYECKOM
KOMILJIEKCE

POLIECCOB.

MK-3 — CrnocodeH OpraHu30BbIBATH COTJIACOBAHHYK) PadOTy MO BBITMOJHEHUIO 33734 MO OlleHKe ChIPbS M METAJLIYPru4deckoii MpoayKium,
KOPPEKTHPOBATH U KOHTPOJIMPOBATH MPON3BOACTBEHHBII Mpouece

Martepuajbl Ha 0OCHOBe yIJ1epo/a JAJsl MeTALIyPru4ecKoii NpOMbIILIeHHOCTH

IK-3.1

Opranuzyer paboTy 1o
OIICHUBAHUIO CHIPBS U
METaJTyprudecKon
IPOJYKIIHIO,
KOPPEKTUPYET u
KOHTPOJIHPYET
MIPOU3BOJICTBEHHbIN
rporecc c
000CHOBaHHUEM
TIPUHSTHIX
TEXHOJIOTUYECKUX u
TEXHUYECKHUX MEpP

Bonpocu k sxzameny

1. CrtpykTypa yriepoaucThiX MaTepHAIIOB, ONIPEICIISIONIas UX CBOMCTBA ( amas, rpaduT, HCKOMaeMbIe YIJIH,
caxka)

2. Cxema npou3BoCcTBa yrierpadpuToBeix MarepuanoB ( OCHOBHBIE ATaIlbl MPOU3BOJICTBA, UX 3HAYUMOCTH)

3. JlmarpamMma arperaTHoro coCTOsiHUS yriiepoa. CBOMCTBA yIIIePOAUCTHIX MATEPUAIIOB, OTIPE/ISIISTFOIIHE
TEXHOJIOTHIO YIIerpadUuTOBBIX MaTepUATIOB.

4. Knaccudukamus yriaerpaduToBbIX MaTepUaIoB MO 00JACTH UX MTPUMEHEHUS. DIIEKTPOIHBIC U3 IEIHSL.

5. Knaccudukanus yrierpauToBbIX MaTepraioB Mo 001acTH UX MpuMeHeHusi. OTHEYIOPHbIE U3/IeTHS.
XUMHYECKH CTOUKHUE U3JIEIHS. DIEKTPOYTOJIbHbBIE U3IEITHSI.

6. Knaccudukanus yrierpaguToBbIX MaTepUaNIoOB MO 00IACTH UX TPUMEHEHUS. AHTU(QPUKIIMOHHBIC U3ACTHS.
Jeranu ny1st aTOMHBIX KOTJIOB. DJIEKTPOJAHBIE MACCHI.

7. OO6mue cBoiicTBa yrierpaguToBbIX MaTepuanoB. OT yero oHu 3aBucIT. PU3NYECKUE CBOICTBA.

8. OOmmue cBoiicTBa yrierpaguToBbIX MaTepruaaoB. OT 4ero OHU 3aBUCAT. MeXaHUYEeCKHE U XUMUICCKHE
CBOMCTBA.

9. Knaccudukaius chIpbeBbIX MAaTEPHATIOB. AHTPAIUT U TPaQuT, KaK ChIPbe JIJIs IPOU3BOICTBA
yraerpaduTOBBIX MaTEPHAIIOB.

10. Kimaccudukarus cblpbeBbIX MaTepraioB. KOKChI, Kak ChIpbe JIJIs MPOM3BOICTBA yIIIerpapUTOBBIX
MaTepHaoB.

11. ®u3HKO-XUMHUUYECKHE MPOIIECCHI TPOUCXOISIINE TIPH MTPOKATMBAHUHN YTIIEPOIUCTHIX MATEPHATIOB.

12. TexHomorus MpOKATHBaHM. DIEKTPHUIECKHe neun. X JOCTOMHCTBA U HEJOCTATKH.

13. Texnomorus nmpokanuBanus. Bpamatonuecs neun. IX 70CTOMHCTBA U HETOCTATKH.

14. Texnonorus npokanuBanus. Peroptaeie neun. X 1OCTOMHCTBA M HETOCTATKH.
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15. IIponeccrl mpoucxonsuye npu u3MmenbueHn. CTenenp n3MesbyeHus. MarnHel 471 u3menbueHus. Cxembl
U3MEJIbYCHMUSL.

16. ®uszndeckune ocHOBHI M3MenbueHus. Teopun Pertunrepa, Kuka, Pebunaepa.

17. Pa3nienenue n3MenbueHHOro Matepuana Ha ¢ppakuuu. Kiaccuduxauus. Cura. I'poxora.

18. CocraBneHne Mpou3BOACTBEHHBIX PEIENTyp. BBIOOp ChIMyYnX MaTepuanoB, ero rpaHyJIoMeTpUIeCcKOro
cocTaBa. BeiOop cBs3yro1ero.

19. CmemmBanue. TeXHOIOTHS IPUTOTOBIIEHHUS MAaCChl HA IBYXJIONACTHONW CMECUTENIbHONM MalliHE.

20. CmemmBanme. [IpurotoBieHrne Macchl Ha IIHEKOBBIX cMecHTENsIX. berynenue. BanblieBanue.

21. ®u3UKO-XUMHUYECKHUE MTPOLIECChI, MPOTEKAOIE IPU IPECCOBAaHUM YIIerpauTOBBIX MACC.

22. IlpeccoBanue B nipecc-hopmy. TeXHOTOTHSI TOPSIYETO U XOJIOAHOTO TIPECCOBAaHUS B Ipecc-GopMmy.

23. IlpeccoBanue BblJaBIMBaHUEM. TeXHOJIOT U BbIIaBIMBaHU.

24. OTnuuTeNbHBIE 0COOCHHOCTH MIPECCOBAHMS B MPecc-(hOpPMY M BBIABITMBAHHCM.

25. Texnonorus ¢popmMoBaHus TpoMOOBaHHEM. TpaHCTIOPTUPOBKA U XpaHEHUE CIIPECCOBAHHBIX U3/IENHI.

26. O6xwr. [Tporecchl, mpoTeKaromye mpu 00XKuTe.

27. BiusiHue CKOpOCTH 00XKHTA U TIPUPOJIBI YIIIEPOAUCTHIX MaTEPUAIOB Ha CBOMCTBA TOTOBBIX M3AETHHA. Pexxum
00Xura u31eaui.

28. IlpouHocTs criekanus npu odxwure. ledopmarus B mporecce ooxxura. Pexxum o6xura uzaenui.

29. TexHonorus 00xura U3eauii B MHOTOKaMEPHBIX Me4ax. Y CIOBHUs 00XHra

30. Tepmuueckoe papuHHpoBaHue rpaduTOB. MYHIIITYKH JUTS BBITABIABAHHS.

31. TexHonorus 00Kura MeIKUX U3JIEJINN B TYHENbHBIX Neyax. Y CJIOBUS OOKUTa.

32. Teopetnueckne OCHOBBI TpaduTau. Vi3MeHeHHe CBOWCTB yriierpa(uTOBBIX BEIIECTB B TIPOIECCe
rpaduranuu.

33. Texnonorus rpaduraun. Y caoBus rpaduTanum.

34. Ceszyromue Matepuainsl. Mx cBolicTBa. BcmoMoraTensHble MaTepuabl pU MPOU3BOJICTBE
yrierpauTOBBIX U3ICTHH.

3aoanue

CoCTaBHTh PELENTYPY U TEXHOJOIHYECKYIO CXEMY IIPOM3BOICTBA IPAPHUTHPOBAHHBIX JJIEKTPOIOB
3aoaua
I1py CKUTAaHKMU YIIIsl, UMEIOILETO CIEeAYIOIMiA cocTas, macc. %: CP —74,1; HP- 5,1; NP- 1,35; O"- 9,5; SP-

0,95; WP- 5,0; AP-4,0,00pa3yrorcst IpOIYKTHI TOPEHHS, aHAIM3 KOTOPOIo MOKa3all cleayroluii cocras 00.%: COyp-
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8,25; 0,-11,65; N»-80,10.
OmnpenenuTh Bec MPOAYKTOB FOPEHHUs, BKIIIOUYAs BOASHBIC MTAPbl, 00pa3yIOIIMXCs IPU CKUTAHUU 1 KT yriis, u
M30BITOK BO3yXa, UCTIOIB3YEMOTO ISl COKUTAHUSI.

IIpumeHeHNe TOMTHBA B METALJIYPru4ecKoM mpoijecce

[K-3.1

Opranusyer paboTry 1o
OLCHUBAHHIO CBIPbA H
MEeTaJUTypTrUYeCKOM
IIPOJYKIIHIO,
KOPPEKTUPYET u
KOHTPOJIMPYET
MPOW3BO/ICTBEHHBIH
nporece C
000CHOBaHHEM
IIPUHATBIX
TEXHOJIOTHYECKUX u
TEXHUYCCKUX MEP

[lepeyeHb TEOpeTHYECKMX BONMPOCOB K IK3aMEHY:

KakoBbl ocHOBHBIE TpeOOBaHUA K KOKCY, KOKCUKY, KOHIICHTpATy, arjopyje, armepary?

2. KakoBbl OCHOBHBIE TPeOOBaHMSI K PUPOJHOMY a3y U MbUICYTOJILHOMY TOILIUBY?

3. CyIIHOCTh MOJTOTOBKU MAaTEPHAJIOB JIJISl CHIDKEHUS pacxo/ia KOKca.

4. 3HaurMMble HAyYHO-TEXHUYECKHE Pa3pabOTKU U HAyYHbIE HCCIEAOBAaHUS IO CHUKEHHIO pacxoja KoKca Ha
METAJLUTYPTHYECKOM MPEANPUITUN, UMEIOIIEM TOMECHHBIC TTEYH.

5. YaenpHas MPOU3BOAUTEIHHOCTH JOMEHHBIX ME€YEH U arJoMepaIlMOHHbIX MAIlIMH U HAMIPABJICHUS €€ YBEINYCHHUS.
6. XMHUYECKHil COCTaB KOKCa, KOKCHUKA, IPUPOJTHOTO ra3a, MBUICYTOJIBHOTO TOILIMBA, Ma3yTa, KOKCOBOT'O rasa,
armoMepaTa U CriocoObl UX YIYUIlICHUSI.

7. ®U3UKO-MEXaHUYECKHE CBOMCTBA KOKCA, KOKCHUKA, MBIJICYTOJIbHOTO TOTUIMBA, Ma3yTa, arioMepaTa 1 CriocoObl MX
YIIYUIIEHUS.

8. ®U3NKO-XUMHUUYECKHE CBONCTBA KOKCA, KOKCHKA, IPUPOJIHOTO Ta3a, MbUIEYTOIHbHOTO TOIJINBA, Ma3yTa,
KOKCOBOTO T'a3a, arjoMepara u CrocoObl UX YITYUIICHHUS.

9. OnTumanbHOE TO3UPOBAHNE KOMIIOHEHTOB IIMXTHI HA TOMEHHBIX MeYax U arIoOMePallMOHHBIX MaIIMHAX.

10. OnTuManbHast KPYITHOCTH TBEPIOTO TOTUIMBA M M3BECTHSIKA IIMXTHI HA JOMEHHBIX TIeUaxX M arjIoMepariiOHHBIX
MalllHaX.

11. Posb u3BECTH B MpOIIECCe arjioMeparii 1 €€ BIUSHUE Ha JOMEHHBIN ITPOIIecC Yepe3 sIBJICHUS B TPOU3BOICTBE
aryioMepara.

12. CmemBaHue B OKOMKOBAHHE YKEJI€30PYTHOTO ChIPhS ¢ KOKCUKOM B arJIOMEpaliiOHHO TTPOU3BOJICTBE.

13. 3aKOHOMEPHOCTH JIEHCTBUS MOJICKYISPHBIX U KATMJUIIPHBIX CUJT B YBIAKHEHHOM arioMepaliOHHON IUXTe,
BKJIFOUAIOIIE KOKCHK.

14. Pemienrie MHOTOKPHUTEPUATBLHBIX 332/1a4 ONITUMH3AIIMN PEKUMOB KOKCHKA, BO3BPATa U TIOCTEIH.

15. Pexxum 3akuranusi TBEPIOTO TOIUIMBA B arJIoMEpaIrimOHHOM IITUXTE.

16. 'a3onpoHNUIIAEMOCThH arIOMEPUPYEMOTO CII0SI, BKITFOYAIOIIET0 KOKCHK, U CTOJI0A IIUXTHI B JOMEHHOW TIeUH.
17. Termonepenaya Mo BEICOTE CIIEKAEMOTO CJIOS U 110 BBICOTE JOMEHHOM TTECYH.

18. Pexxum oxJtaxAeHHS arjioMepaTa Ha arjJoMepaliioHHON MalliHe U Ha OXJIaJuTese, 00eCeunBarOIIHiA

CHIDKEHHE pacxo/ia KOKCa MpY BHIIUIABKE YyTyHA.
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19. OkucnuTeNbHO-BOCCTAHOBUTENBHBIE PEAKIIMH B IIPOIIECCAX arjOMepaliy U JOMEHHON TUIaBKH.

20. 'openue rasa B 3a)KUraTeJIbHOM F'OpHE arjoMepaloHHON MallTuHbI U YOYypM JOMEHHOM MeYH.

21. OnTUMH3aLKs BIXHOCTH arjoMepaliiOHHON MUXTHI U BIAXHOCTH TyThsl JOMEHHOH TEYH.

22. OntuMu3aiys pacxoaa TBEPIOTo TOIUIHMBA (KOKCHKA), pAaCXOAYEMOro Ha arfioMepaluio, 1 Kokca,
[pacxoayeMoro Ha BbIIUIaBKY YyTI'yHa.

23. XUMUKO-MUHEPAIOTUYECKHE TIPEBPAIICHHUS TIPU CTICKAHUH U OXJIAKICHUH arjioMepara, pOBEJCHUN TOMEHHOM
[JIaBKU.

24. ®duznveckas CTpYKTypa arjiomMepara, BIUSIONas Ha pacxo/1 KOKca B JOMEHHOMH Ieyn.

25. Yci10Bus 110 pacxo/ly KOKCHKa, HE0OX0UMBbIe JIs 00ecIedeHHs HU3KOTO COJIepKaHMsI Cephl B arjiomepare.
26. Teépaodasnbie u )xuaKo(hazHbIe TPOIECCH IPU CIIEKAHUH arjioMepara U MPOBEICHUN TOMEHHIH TIJIaBKH.

27. OCHOBHbIE HalpaBJICHUS Pa3BUTHS IPOU3BOJICTBA arjloMepara 1 BhIIUIaBKU YyTryHa ¢ MUHUMM3alKel pacxoa
TOILJIMBA.

28. [1omHBIN TEXHOIOTUYECKUN IIUKII TIOTYYEHHUS arjioMepara u 4yryHa py1 MUHUMU3ALUU pacxo/ia TOIUIMBA.

29. [loka3zaTenu, XapaKkTepU3yIOIIUe PEKUM pabOTHI arlIoOMEPalMOHHON MaIlIMHbI U TOMEHHOH TTeYH TTPU
MUHUMAaJIbHOM PAacXo/i€ TOIIJINBA.

[IpumepHbIe NpakTHYECKHeE 3aJaHUS:

[IpoBectu 0030p IUTEPATYpPHI 110 33JaHHON TEMATHKE.

CocTaBUTh AaHHOTALIMK 10 BBISIBJIEHHBIM UCTOYHUKAM

BbIsSIBUTH KJIIOUYEBBIE CJIOBA B BBISIBIEHHBIX UCTOYHHKAX

PazpaboTarhk TeCTOBbIC 3aJJaHUs AJIs YTITyOJIEHHOTO N3y4eHHs HanOoJiee CylecTBeHHOW HH(pOpMaIuu.

CkBO3HBIE METATYPIrHYECCKHE TEXHOJIOIMHA

[K-3.1

Opranusyer paboTy 1o
OLICHUBAHMIO CBHIPbI M
METaJUTypru4ecKon

IPOAKIIMIO,

KOPPEKTHPYET u

KOHTPOJIUPYET
MPOU3BO/ICTBEHHBIN

poriecc c

000CHOBaHUEM
HpI/IHHTBIX

IIpuMepHBbIii IepeYeHb TEOPETHYECKUX BONIPOCOB K IK3aMEHY:

Pounb uepHBIX MeTaIOB B chepe 4eTOBEUeCKOH 1eITeTbHOCTH
Yrto Takoe 4yryH?
O61mas cxema IMpor3BO/ICTBA YEPHBIX METAJIIOB.

OCHOBHOE pa3Iuyue 4yryHa U cTann?
OOmiass cxema MNpPOU3BOJCTBA YEPHBIX METAIOB. MECTO MEeTalTypruueckoil MPOMBIIIIEHHOCTH B

HSKOHOMHUKE CTPaHbl U MHUpPA B LIETIOM
[TepcriekTHBBI ¥ MOTEHIMAT PA3BUTHS pa3BUTHUA YEPHOU MeTautypruu PO
XUMUYECKUN COCTaB KeJe3HbIX pyd. TpeboBaHMS K KayecTBY JKEJIE3HBIX pyd M HE0OXOAMMOCTb
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TEXHOJIOI'MYCCKUX n
TEXHUYECCKUX MEP

IOArOTOBKHU UX K HOMCHHOI;’I IIJIaBKEC

e Tumsl Xele3HbIX Py 110 pyooOpa3yomemMy MuHepainy. OCHOBHbIE MECTOPOXKAECHUS JKEIE3HbBIX PY/I.
e  Dr0CcH JOMEHHOM IIJIaBKU, TEXHOTEHHOE CBIPhE.
e Croco0Obl MOATOTOBKU Py K JOMEHHOHW IuiaBke. HasHaueHne M XapakTepHCTHKa CIOCOOOB OKYCKOBAHHS
JKEJIE30PYAHBIX MaTEPUAJIOB.
e (CyIIHOCTb arjIoMEpalMOHHOI0 Mpoliecca.
e [lpsmoe u KocBeHHOe BoccTaHOBIeHHE OKcuaoB. OcoOenHoctu. Ilokaszarenu. CpaBHeHHME NPSAMOrO H
KOCBEHHOI'0 BOCCTaHOBJICHUS.
e BoccTaHOBIIEHME KPEMHMS, MapraHila, BAaHA U U TUTaHA B IOMEHHOM I1€YH.
e (OOpa3oBaHM€ YyI'yHa B JIOMEHHOU Neuu. Bupl 4yryHOB, BBIIUIABISEMBIX B JOMEHHBIX II€YaXx.
e [llnakooOpa3oBanue B JTOMEHHOH 1neud. [IepBHUYHBIN, MPOMEXYTOUHBIH, KOHEUHBIN IITaK. COCTaB KOHEYHOTO
ntaka. TpeOoBaHUS K IITaKaM.
e [loBenenue u 6anaHc cepbl B JOMEHHOM Meun. BHetoMeHHas necynbdypalus yyryHa.
e OCHOBHBIE ITYTH U CIIOCOOBI CHUXKEHHS PAacXoja KOKCa IPH BhIMJIaBKE YyTyHa.
e (Omee yCTpOHCTBO M COCTAB KOMILJIEKCA JIOMEHHOM TIEUH.
- Boinmyck 1 ybopka npoayKkToB miaBku. JINTeHHbIN 1BOp.

HpOH3B0}1CTBeHHaH - TEXHOJOTHYECKad (l'lp0I/I3BOJICTBEHHO-TCXHOJIOFI/I‘leCKaﬂ) NMpaKTHKa

IK-3.1

Opranuzyer paboTy 1o
OIICHUBAHUIO CHIPBS U
METaJLTyprudecKon
TIPOAYKLIHUIO,
KOpPPEKTUPYET u
KOHTPOJIUPYET
MIPOU3BO/JICTBEHHbIN
rporecc c
000CHOBaHHUEM
TIPUHSTHIX
TEXHOJIOTHYECKUX u
TEXHUYECKHUX MEp

- XapaKTepI/ICTI/IKa arjioMepanuoOHHOro, JOMEHHOI'O n KOKCOXUMHNYECKOT'O oexXoB (KOJ'H/ILIGCTBO )41
MIPOU3BOJUTENILHOCTh arperaToB, IUIaH 11€Xa, CXeMa TEXHOJOTHYECKOro MPOoIecca, OCHOBHBIE OTAENICHUS 11eXa,
cXema Ipy30TMOTOKOB).

— Tloxazarean OIICHKHU Kad€CTBa CBIPHEBBIX MATCPUAIIOB, TOTOBOH MPOAYKIIUH. Binsaane n3MeHeHHST KadecTB4
celpps Ha TOII nmpoueccos.

— KonTpomupyembie mapaMeTphl MPOIIECCOB POU3BOICTRA.

- CrtocoObI KOHTPOJISE M KOPPEKTUPOBKH TTPOIIECCOB.
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HpOHSBOL[CTBeHHaH - IpeaauIlIOMHasl MpaKTHKa

[K-3.1

Opranusyer paboty no
OLICHUBAHMIO CBHIPbI M
METaJUTypru4ecKon

TIPOJIYKIIHIO,

KOPPEKTHPYET u

KOHTPOJIUPYET
MPOU3BOICTBEHHBIN

Imponece C

000CHOBaHUEM
MIPHHSATBIX

TCXHOJOINYCCKUX n

TCXHUYCCKUX MEP

XapakTepucTUKa  arjJOMEpalMOHHOIO, JIOMEHHOIO M  KOKCOXMMHMYECKOIO ILI€EXOB  (KOJIMYECTBO U
IIPOM3BOJUTEILHOCTh arperaTos, IJIAaH 11€Xa, CXeMa TEXHOJIOIMYECKOrO MPOLECCa, OCHOBHBIE OTIEICHHUS 11€Xa,
cXeMa Irpy30I0TOKOB).

ITokazaremm OLCHKHU Ka4deCTBa CBIPHCBLBIX MATCPUAJIOB, TOTOBOH MMPpOAYKIIUH. Binsnne nm3MeHeHHST KadecTBa
celpbs Ha TOII npoueccos.

KoHTpoaupyemble nmapameTpsl PoLeccoB MPOU3BOICTBA.

CriocoObl KOHTPOJISE U KOPPEKTUPOBKH MPOLIECCOB.




