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YHUBEPCAJIBHBIE KOMIIETEHIINU

YK-1 — Cnocoben ocymecTBJIATh KPUTHYECKH I aHAJIN3 MPO0JIeMHBIX CUTYallHil HA OCHOBE CHCTEMHOI0 MO/X0/1a, BbIPadaThIBaTh CTPATErHI0 AeiicTBUIl

MeTonos10rusi 1 METObI HAYYHOI'0 HCCJIETOBAHUS

YK-1.1 Ilpumepnolii nepeuens 60npocos K 3auemy no 6cemy Kypcy:
1. [TonATHE HAYYHOT'O UCCIIECOBAHUS, €r0 OTIMUYNTEIbHBIC PU3HAKH.
2. Bugsl uccinenoBanmii.
AHanuzupyer N
3. MeToanueckuii 3aMbICEN UCCIIEIOBAHMS, €T0 OCHOBHBIE TAIlbI.
MPOOJIEMHYIO CUTYAIHIO
4. OcoOEHHOCTH Hay4YHOTO HCCIEI0BaHUs
KaK CHCTEMY, BBISBIISSA
5.IIporpaMmMa Hay4yHOTO HCCIIEIOBAHUSI.
€e COCTaBJSIOIINE U -
6. Hayunslii anmapar ucciieZJoBaHus.
CBSI3H MEXKIY HUMU
7. Beibopka.
8. MuTepnperaius pe3yabTaToB UCCIIETOBAHMUS.
9. [logBenenue UTOroOB, anpodaIs, HSKCIePTU3a U BHEIPEHUE PE3YJIbTATOB UCCIEIOBAHUSI.
VK-1.2 Kputnuecku onenusaer | Ipumep IIpakmuueckozo 3ad0anusn:

Ha/IeKHOCTb
UCTOYHUKOB
uH(popMaluu, padoraer
c IIPOTUBOPEYUBOI
uH(popmanyen n3
pa3HBIX  HCTOYHHUKOB,
ompenenseT mpodensl B
uHopMaIuy,

HEo0X0 MO TUTST
pewieHuss MPOOIEMHOM
CUTYyaIlUH, u

Haiitu nuHTEpHET-UCTOUYHUKH, COJIEPKAIINE aHATTUTHIECKYIO HH(OPMAIIUIO 10 3alaHHON Teme. M3yunTs ee,
00001IUTh, TPOAHATU3UPOBATH, COCTABUThH OTYET.
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quuKamopa KomnemeHyuu
IPOEKTUPYET MPOLECCHI
10 UX YCTPaHEHUIO
VK-1.3 PazpabaTbiBaet u| Ipumep Ilpakmuueckozo 3a0anus:
COZIEPKATEITBHO Kaxmomy cTyaeHTy BbIOparb TeMy UCCIEAOBaHMs. BBIIBUTH mpoOiieMy, ONUCaTh AaKTyalbHOCTb,
apryMeHTHpYET cOpMyIHpOBaTh THIOTE3Y, ONPEACTUTH METOJl UCCICAOBAHMS, HEOOXOIMMOCTh MPOBEACHUS YKCIIEPUMEHTOB,
CTpaTerul0  peiieHus | BHUA OKCIICPUMCHTA.
po0JIeMHON cuTyaluu
Ha OCHOBE CHUCTEMHOI'O
"
MEXIUCLHUIUITMHAPHOTO
MOJIXO/IOB; CTPOUT
CIIEHapUM peaju3aluu
CTpaTeruy, OIpeaess
BO3MOXXHBIE PUCKH U
npemyiaras  OyTd  MX
yCTpaHEHUs
duiiocopus
VK-1.1 Ilpumepnvle npaxmuueckue 3a0anus 011 3auema:
1. IIpencraBbre 00K TIIAH (COAEpkKAHNE) UCCIIEI0BATENBCKON paboTHI.
Ananusupyer 2. Tlomymaiite, mouemy (uUIOCOPCKHI YpOBEHb SBISIETCS COJCPKATEIBHBIM OCHOBAHHEM  BCSKOTO
npoGeMHyio cuTyaro METOAOIOTHIECKOro 3HaHUsA? }
KAK CHCTEMY, BRIABIAN 3. Kaxkoit momkHa OBITh KyJIbTypa, 9TOOBI B HEM MOTJIa BOSHUKHYTH Hayka?
4. [Touemy Hay4YHOE 3HaHUE HY)KJAeTCs B 000CHOBAHUU?
ce cocrapiomme M) g [Touemy Hay4yHOE MO3HaHUE TpeOyeT 00s3aTENBHOIO YKa3aHUs Ha METO (UKCalliH, ONMCAHUS U 0ObSICHEHUS
CBSI3U MEKIY HUMHA 06BeKTa?
6. [Toyemy [Tt McclteOBaTENST BA)KHO COMHEBATHCSI B ICTUHHOCTH TTOJTYYCHHBIX UM PE3yTbTaTOB?
7. Kakyro pojib MOTYT BBINOJHSTH (puinocockre ujier B GopMUpOBaHUHM HAYYHON THIIOTE3bI?
VK-1.2 Kputnuecku onenuBact | Ilepeuens meopemuueckux 60npocog 0 3auema:
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Ha/IeXKHOCTh 1. Hayka u ¢unoco¢us B COMOKYITYPHOM IIPOCTPAHCTBE.
UCTOYHHUKOB 2. Tunbsl TBOpPUECTBA W WX XapaKTEPUCTHKA, 3HAYCHHE KaXJOTO THUIIA JJIS TO3HAHUS MPUPOJBI, 00IIecTBa U
nHpopmanuu, paboTaeT |[MBIIUICHHUS.
C IPOTUBOPEUYHBOI 3. IlonsiTHe HAyKHU U 3aKOHOMEPHOCTH €€ BO3HUKHOBEHUS, (DYHKIIMK HAYKHU U €€ TIaBHAas OTIMYUTEIbHAs YepTa.
uHpopmanuei u3 4. IToHsATHE UCCNIEOBAHUS, €0 YPOBHU U UX XapaKTEPUCTUKH.
pa3HBIX HCTOYHHUKOB, 5. Xapakrepuctuka pyHIaMEHTaIbHBIX U MPUKIAIHBIX HAYYHBIX UCCIICTOBAHHM.
ornpenenser npoOesl B 6. OCHOBHBIE KOMIIOHEHTBI HAYYHOT'O UCCIIEIOBAHUSI.
uHpOpMauy, 7. KitroueBbie IOHATHUSI METOIOJIOTHH UCCIICAOBAHUS, POJIb KKIOTO B IPOBEJICHUN MCCIICIOBAHUN.
HE00X0AUMOMH 115 8. O0BsicHEeHUe, TOHUMaHUe, IPeCKa3aHie B HayKe.
pelieHus npooieMHoR 9. Hayunast ucTrHa 1 cIOCOOBI €€ MPOBEPKH.
CUTYalluH, U 10. CoBpemeHHast Hay4Hasi KapTUHA MUpA.
npoektupyet npoueccsl | 11. @unocodcekue acrneKkTsl HayYHO-TEXHUUYECKOTO TBOPUECTBA.
110 UX YCTPAHEHUIO
VK-1.3 PaspabatsiBaer u Ilpumepnvie unousudyanvHvie 3a0aHUA:

coJiepKaTeabHO
apryMeHTupyer
CTpATETHIO PeIIeHUs
po0JIEMHON CUTYyallH
Ha OCHOBE CUCTEMHOI'0
n
MEXIUCIUIUTMHAPHOTO
MIOJTXO/IOB; CTPOUT
CIIEHapHMM pealn3aluu
CTPATCruu, OnpeaAciisad
BO3MOYKHBIE PUCKHU U
npeajarasa nyT ux
yCTpaHEHUs

1. «Ponp wHXKEHEpa B COBPEMEHHOM TOCYAApCTBE OBICTPO M HEYAEPKUMO PACIIUPSETCS U BO3BBHIIIACTCS.
[Ipomio To Bpemsi, KOT/a AesATEIbHOCTh HH)XKEHEpPa MPOoTeKaia BHYTPH MACTEPCKUX M TpeOoBaia OT HEro OJHHUX
TOJIBKO YMCTO TEXHUYECKUX MMO3HAHMIL...MOCTENEHHO BO3BBINIASCH, COCIIOBUE MH)KEHEPOB B CHIIYy MCTOPUUYECKHX
YCJIIOBHM JONUIO 10 HEOOXOAMMOCTH TymMaTh HE TOJIBKO TakK, Kak JymMaeT TEXHHK, HO W Tak, kak 30 gymaroT
HSKOHOMHCT, FOPUCT, COLMONOT U Jaxe... ¢pumocod. BOoT B kakoM CMBICIE U Ha KaKOM OCHOBAHHUHU BCE Yalle U
yamie pasalrTcs ToJioca, JTOKa3bIBAIOIIME HEOOXOJMMOCTh COOOIIATh WHXKEHEPY YK€ B IIIKOJIE HE OJIHU
TEXHUUYECKHUE TO3HAHUS, HO U TIYOOKYyI0 YMCTBEHHYIO KynbTypy» (Ourembmeitep I1.K.). B wem cocrour
ryMaHU3alus 1 TyMaHUuTapu3alus HHKEHEPHOTro 00pa3oBaHus?

2. «...KaOKI0€ TEeXHUYECKOe IOCTIKEHHE OBLIO MPOYHO CLEIMJICHO ¢ HEOOXOAMMBIMHU ICHUXO-COIHATbHBIMU
TpaHchopMaIusIMi, TPEIIICCTBOBABIIMMUA TEXHOJOTUUECKOMY TPOPHIBY M  CJIENIOBAaBIIMMH 33 HHUM; C
HSMOIIMOHAIBHBIM €IMHEHUEM M HEYKOCHUTEIHHBIM CIIEJJOBAHHEM PHUTyaly, C Ha4alloM KOMMYHUKAIIMUA UJACH B
SI3BIKE, C MOPATU3YIOIINM YIIOPSIOYEHHEM BCEX BUOB JIEATEILHOCTH O] KOHTPOJIEM Taly U CTPOTHUX OOBIUaEB,
obOecreunBarOIIUX TPyMmnoBoe corpynuudectBo» (Mamdopa JI.) KakoBa ponb MOAMTHYECKOH CHUCTEMBI B
BO3HMKHOBEHHHM HOBOW TEXHOJOTUU M APKOHOMHUKH M300mmms? Kakue ¢gaxTopsl BIUSIOT Ha (HYHKIITMOHHPOBAHHE
MeTaMaIlnHE?

3. «Pa3BuTHE, IpUBE/IIICE K COBPEMEHHOM TEXHUKE, H €€ KOHKPETHBIE JOPMBI CYTh CITyJaiHbIE HCTOPHUSCKUE

(I)GHOMCHBI. TouHO Takke KaK U BCSIKas BBIXOJSIIA 3a paMKHU OOAHHUX JINIb CHCKyJI}II_II/Iﬁ (pI/IJ'IOCO(I)I/IH HCTOpUHN
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JIOJI’KHA CChUIATHCSl HA UCTOPUOTpadUUYECKyI0 PEKOHCTPYKIMIO MTPOLUIOTo, U TOYHO TaKKe Kak HaTypduinocopus
HE MOXKET MPOCTO UTHOPUPOBATH €CTECTBEHHOHAYYHBIE MTO3HAHUS, (hriocodust TEXHUKH 32 TOXKe JOIDKHA
onupathcs Ha sMnupuueckue gaHubie» (Panm @.). B ueM cocTouT uctuHHOE Mpu3BaHue GUIocoOPUr TEXHUKU?

Kakyro quneMmy oOHApyKUBAET JeMapKallis MEKy KOHKPETHO-HAyYHBIM IMO3HaHuEeM U putocodekum? K uemy
BEJICT CY)KeHHE npeameTa dpusrocopuu?

IKoJ0rndecKue l'[pOﬁJ'leMl)I METALJIYPITHYIECCKOI'0 IMPOU3BOACTBA

YK-1.1

Ananuzupyer
MPOOJIEMHYIO CUTYAIIHIO
KaK CHCTEMY, BBISBIISS
€e COCTaBJISIONIME U
CBSI3M MEXKIY HUMU

Ilpumepnvie 6onpocwl K n0020moeKe K 3aueny

1. Knnaccugukanus MeTo10B 00€3BpeKUBaHMsI IPOMBIIIJIEHHBIX OTXO0/0B (Ira3000pa3HbIX KUAKUX, TBEPIBIX).

2. TexHonorndyeckue acmeKkThl TMOBBIIICHUS 3((HEKTUBHOCTH MPOLECCOB yIaBIMBaHUS (HepepaboOTKH,
00€3BpeKMBAHUS) OTXOI0B IIPOU3BOICTBA.

3. ®U3MKO-XUMHUYECKHE OCHOBBI METO/1a TEPMOKATATUTHUECKOT0 00€3BPEKMBAHUS IPOMBIIIUIEHHBIX BEIOPOCOB.

4. Tunsl noHUTOB. OCHOBHBIE TOAXO/IBI K MHTEHCU(DUKALIMU OYMCTKU Ta30BbIX TOTOKOB HOHUTAMH: IPUMEHEHHUE
HMOHUTOB Pa3INYHbIX (POPM, CMEIIAHHBIE MOHUTHI, BOJIOKHUCTBIE YIIIEPOJUCTHIE HOHUTHI.

5. Perenepanus HOHUTOB.

6. TepMI/I‘{eCKI/IC MCTOAbI OYUCTKH CTOYHBIX BOA: TCOPETUYCCKUC OCHOBBI METOJd KOHIUCHTPUPOBAHNUA CTOYHBIX
BOA.

7. Buzpl KpuCTaJUIM3alliU BEIECTB U3 pacTBOpoB. O0IIIee ypaBHEHHE CKOPOCTH KPUCTAIIIU3AIMH.
8. [lerazauus Bozpl. TeopeTnyeckrne OCHOBBI METO/Ia U anmapaTypHoe opopMIIeHHE.
9. CrabunusannonHas o0paboTka Boibl. TeopeTruueckrue OCHOBBI METOA U annaparypHoe oopMieHue.

10. OUZHUKO-XUMHUYECKHE OCHOBBI METOAa TCPMOKATAIUTUYCCKOTO O6€3Bp€)KI/IBaHI/I$I MMPOMBIINIJICHHBIX
BBEIOPOCOB.

11. dusnueckast CymHOCTh Mpoliecca HOHOOOMEHHOM OYMCTKH ra30BbIX BHIOPOCOB.

12. Tumsl moHuTOB. OCHOBHEIC noaxodbl K I/IHTCHCI/Iq)I/IKaL[I/II/I OYHMCTKHM Ta30BbIX IIOTOKOB HWOHUTaAMM:
MMPUMCHCHUC MOHUTOB Pa3JIMYHbIX q)OpM, CMCIHIAHHBIC HOHUTBI, BOJIOKHUCTBIC YTJTICPOANUCTHIC HOHUTEI.

YK-1.2

Kputnueckn oneHuBaer

Hpumepnbte 60RpPOCHL K noozomoeke K RPpAKMUYECKUM 3AHAMUAM

HaJICKHOCTh 1. Tumbl KaTaaU3aTOPOB IITYOOKOTO OKUCIICHUS.

HNCTOYHUKOB 2. OCcoOEHHOCTH CTallMOHAPHOTO M HECTAIllMOHAPHOTO 00€3BpEKMBAaHUS Ta3oBbIX BBIOpocoB. KoHcTpykiuu
uHpopManuy, paboTaeT | TepMOKATATUTUYECKUX PEAKTOPOB CO BCTPOCHHBIMU PEKYIepaTopaMu Terlja.

c npotuBopeunBoit | 3. dusuueckas CymHOCTh NpoIiecca MOHOOOMEHHOM OYMCTKH ra30BbIX BEIOPOCOB

uHpopmanuei n3| 4. TepMmuueckne METOJbl OYUCTKU CTOUYHBIX BOJ: TEOPETHMUECKHE OCHOBBI METOJA BbIIAPUBAHUA. 3aTpPaThl
pa3HBIX  MCTOYHHUKOB, | JHEPTMU Ha BbIIIApUBAHUE.
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ompenenseT npodensl B | S. Bumbl KpucTammsanuu BenecTB U3 pactBopoB. OO0Iee ypaBHEHHE CKOPOCTH KPUCTAUTH3AIUH.
uHpopmanuu, 6. llerazanus Boapl. TeopeTnyeckrue OCHOBBI METO/1a U armapaTypHoe opopMIICHHUE.
HEO0OXO MO st | 7. O0e3xene3nBaHue U IEMaHraHaIWsA. TeopeTuuecKre OCHOBBI METO/Ia U anmnapaTypHoe oopmiIeHHE.
pemienuss mpobnemHoi | 8. YMsardenue Bojbel. OOeccoiMBaHWE W OMPECHEHUE BOABL. TEOpEeTHYEeCKHEe OCHOBBI METOJIA M amlmapaTypHOE
CUTYallHH, u | ohbopmIICHHE.
MPOEKTUPYET Tporecchl | 9. dTopupoBanue U o0ecHTOpUBAHUE BOJIBL. TeopeTHUECKHEe OCHOBEI METO/Ia U anmapaTypHoe 0hOpMIICHHE.
M0 UX YCTPAHEHUIO 10. Tunbsl woHWTOB. OCHOBHBIE MOJIXOJbl K HMHTCHCH(UKAIMK OYHCTKH Ta30BBIX IIOTOKOB HOHUTAMHU:
MIPUMEHEHUE HOHUTOB PA3TUYHBIX (POPM, CMEIIAHHBIE HOHUTHI, BOJIOKHUCTBIE YTIEPOIUCTHIC HOHUTHI.
11. Perenepaiiusi MOHUTOB.
12. Jlerazamus Bobl. TeopeTudeckre OCHOBBI METOIa | araparypHoe ohopmIieHUE.
YK-1.3 Pa3zpabareiBaer u Ilpumepnvie memul pehepamos
COJIepKaTEIbLHO 1. ®UBUKO-XMMHUYECKHE OCHOBBI 3aIIUTHI aTMOC(EPHOTO BO3ayXAa.
apryMEeHTUPYET 2. OU3UKO-XMMUYECKHNE OCHOBBI 3AIUTHI THAPOCHEPHI.
CTpAaTEruto peleHus 3. ®U3NKO-XMMUYECKHUE OCHOBBI 3aIIUTHI IIOYBHI.

poOJEMHON CHTYyaIuu
Ha OCHOBE CHCTEMHOIO
51
MEXIUCITUTITHHAPHOTO
MMOJIXO/IOB; CTPOUT
CIIEHAPUHU pean3aIuu
CTpaTeruu, Omnpeaenss
BO3MOXHBIE PHUCKH U
mpenjiaras  MyTH — HX
YCTpaHECHHSI

4. OU3UKO-XMMHUYECKHE OCHOBBI 3aIUTHI JIUTOCHEPHI.
5. OUBUKO-XUMHYECKUE OCHOBBI 3aIIUTHI IUTOCHEPHI.
6. MeTo/1bl U CTIOCOOBI 3aIIUTHI aTMOC(EPHI.

7. MeTobl 1 cocoObl 3aIUTHI THAPOCHEPHI.

HpOMbIIJ.IJIeHHaﬂ IKO0JIOIrus

YK-1.1

AHanu3upyer
MPOOJEMHYIO CUTYAITHIO
KaK CHCTEMY, BBISBIISSA
€€ COCTaBJISIOIINE U
CBSI3M MEXKAY HUMU

IIpumepHyuie sonpocwl kK n0020mosKe K 3auenmy

1. Knaccudukanus MeTo10B 00€3BpeKMBaHMSI IPOMBIIIIIEHHBIX OTXO0/I0B (ra3000pa3HbIX KUAKUX, TBEP/IBIX).

2. TexHonoruyeckre acrekTbl MOBBILEHUS A(PGEKTUBHOCTH MPOLECCOB yIaBIMBaHUS (mepepaboTKHy,
00e3BpeKUBaHUS ) OTXOI0B TIPOU3BO/ICTBA.

3. ®U3HKO-XUMHUYECKHE OCHOBBI METO/1a TEPMOKATATUTHUECKOTO 00€3BPEKUBAHMS POMBIIIUIEHHBIX BEIOPOCOB.

4. Tunsl noHUTOB. OCHOBHBIE MOJX0/Ibl K MHTEHCU()UKAIIMY OYMCTKU T'a30BbIX MOTOKOB MOHUTAMU: IPUMEHEHUE
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HMOHHUTOB PAa3IMYHBIX (OPM, CMELIaHHbIE HOHUTHI, BOJIOKHUCTBIE YTIIEPOAUCTHIE HOHUTHI.
5. Perenepanus HOHUTOB.
6. Tepmuueckre METOJbI OUYUCTKUA CTOYHBIX BOJ: TEOPETHUECKHE OCHOBBI METOJAa KOHIEHTPUPOBAHUS CTOYHBIX
BOJ.
7. Bunpl KpucTaniu3alny BelecTs u3 pactBopoB. O01iee ypaBHEHHE CKOPOCTH KPUCTAIU3ALINH.
8. Jlerazanus Boasl. TeopeTrnueckue OCHOBBI METO/Ia U amlmaparypHoe oQpopMIIeHHE.
9. CrabunuzanuonHas o0padoTka BoJibl. TeopeTrueckre OCHOBBI METO/A U anmnapaTrypHoe ohopMIIeHHE.
10. ®U3UKO-XUMHUUECKHE OCHOBBI METO/Ia TEPMOKATATUTUIECKOTO 00€3BPEKUBAHUS TPOMBIIIIJICHHBIX BEIOPOCOB.
11. ®dusnyeckas CymHOCTb MPoIecca HOHOOOMEHHOM OYMCTKH ra30BBIX BHIOPOCOB.
12. Tunbt noanToB. OCHOBHBIE TIOXO/IbI K MHTCHCU(UKAIIMH OYHCTKU Ta30BhIX TOTOKOB MOHUTAMU: TPUMEHEHNUE
MOHHUTOB Pa3NIUYHBIX (OPM, CMENIaHHbIE HOHUTHI, BOJOKHUCTHIE YTIEPOAUCTHIE HOHUTHI.
VK-1.2 Kputnuecku ouenusaer | [IpumepHuvle 60npocul 0715 cCaMoCmosmenbH020 U3yueHus
HAJIe)KHOCTD 1. Tunsl KaTaaU3aTOPOB ITYOOKOTO OKUCIICHHUS.
HUCTOYHHKOB 2. OcoOeHHOCTH CTallMOHAPHOTO U HECTAllMOHAPHOIO O0E3BPEKMBAaHUS Ta3oBbIX BbIOpocoB. KoHcTpykiuu
uHpopMaLny, paboTaeT | TepMOKATAIUTUYECKUX PEaKTOPOB CO BCTPOEHHBIMU PEKyIepaTOpaMu Terja.
c npotuBopeunBoit | 3. dusnyeckas CynHOCTh MPOIEcca HOHOOOMEHHOM OYHCTKH ra30BBIX BEIOPOCOB
uHopmanueit u3 | 4. Tepmudeckre METOABI OUUCTKU CTOYHBIX BOJI: TEOPETUUECKHE OCHOBBI METO/IA BBINIAPUBAHU. 3aTPaThl SHEPTUU
pPa3HbIX  UCTOYHHKOB, | HA BHIIAPUBAHHUE.
omnpenenser npodensl B |S. Buasl kpucraniausanuu BelmecTB U3 pacTBopoB. O0IIee ypaBHEHUE CKOPOCTH KPUCTATITU3AIIH.
uH(popMaluuy, 6. lerazanus Boapbl. TeopeTnyecknue OCHOBBI METO/1a U annapaTypHOe 0pOpMIICHHUE.
HEo0X0AuMoMn i | 7. O6e3xene3ruBaHue U JeMaHraHaus. TeopeTnyeckre OCHOBBI METO/1a M arnapaTypHoe 0(opMIIEHHE.
pemieHus npobieMHoi | 8. YMmsardenune Bojbl. OOecconuBaHME M ONPECHEHHE BOJbL. TeopeTHdyecKrue OCHOBBI METOa M amnmnapaTypHOe
CUTYallHH, u | oopmiieHue.
poeKTHUpyeT mpoiiecchl | 9. dropupoBanue u odecTopuBaHUE BOJIbL. TeopeTHueckre OCHOBBI METO/IA U annapaTypHoe ohopMIIeHHE.
10 UX YCTPaHEHUIO 10. Tumnbl noHUTOB. OCHOBHBIE OXO/1bI K HHTEHCU(UKAIIUN OYMCTKU ra30BbIX OTOKOB MOHUTAMU: IPUMEHEHHE
HMOHHUTOB PA3JIMYHBIX (OPM, CMELIaHHbIE HOHUTHI, BOJIOKHUCTBIE YTIEPOAUCTHIE HOHUTHI.
11. Perenepanust HOHUTOB.
12. Jlerazamus Bojbl. TeopeTudeckre OCHOBBI METO/Ia U anmapaTypHoe ohopMIICHHE.
VK-1.3 PazpabatsiBaer u | [Ipumepnuvle memoi pechepamos
coJlepKaTeIbHO 1. ®U3UKO-XMMHUYECKHE OCHOBBI 3allIUTHI aTMOC(EPHOTO BO3AYyXa.

apryMeHTHpYeT

2. OU3HKO-XUMHUYECKHIE OCHOBEI 3alllUThI FI/I)IpOC(I)CpLI.
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CTpATeTHUI0  pEIICHUs
npoOJEMHON CUTYalluU
Ha OCHOBE CHCTEMHOT'O
n

3. ®U3NUKO-XMMHUYECKHE OCHOBBI 3AIIUTHI IOYBHI.

4. OU3HKO-XMMHYECKHE OCHOBBI 3aIIUTHI TUTOChEPHI.
5. ®U3UKO-XUMHYECKHE OCHOBBI 3aIUTHI TUTOCHEPHI.
6. MeTo/1bI U CTIOCOOBI 3aIIUTHI aTMOC(EPHI.

KOHIICTIIIHIO TIPOCKTa B
pamMkKax 00O03HAUYEHHOM

pOOJIEMBI:
dbopmyaupyer 1LIETIb,
3aga4d, OOOCHOBBLIBAET
aKTyaJIbHOCTbD,

3HAYHUMOCTb,

MEXIUCHUIUTMHAPHOTO (7. MeToIbl U CIIOCOOBI 3alTUTHI THIPOCHEPHI.
IIOAXO0B; CTPOUT
CLUEHAapUu pealn3alnuu
CTpaTeruy, ONpenenss
BO3MOJKHBIE PHUCKH U
npemyaras  IOyTH  HX
YCTpaHEHHUS
VK-2 — Cnoco0eH ynpaBJisiTh IPOEKTOM HA BCEX ITANAax ero JKU3HEHHOro MuKJia

I/IHHOBalII/IOHHOB NpeaAnpuHUMaTEeJIbCTBO

YK-2.1 DopMyIUpyeT Ha IlpumepHnplit nepeuens meopemuuecKux 60npocos K 3auemy:
ocHOBe mocTaBieHHOH (1. CyIIHOCTh U CBONCTBA HHHOBAIIUH.
npoOJIeMbl  TPOEKTHYIO 2. Monenn HHHOBAI[MOHHOTO TpoIiecca.
3amady M crocod ee (3. Ponb npennpuHuUMaress B HHHOBALMOHHOM Ipoliecce.
peLeHus yepe3 4. Kimaccudukarus ”HHOBAIUH.
peanu3anuio 5. OcoOEHHOCTh MAPKETUHTOBBIX MCCIEIOBAHUMN /ISl BHICOKOTEXHOJIOTMYHBIX CTApTAIOB.
IIPOEKTHOTO 6. OcoOeHHOCTH MPOAAaK MHHOBAIIMOHHBIX TIPOITYKTOB.
YIPaBJICHUS 7. JKu3HEHHBIN UK MPOIYKTA.

8. Teopwust pemeHust H300pETaTENBCKHUX 3a/1a4.
9. Teopust orpaHuYeHUH
YK-2.2 Pa3pabatsiBaeT Ilpumepnolii nepeuens npaKkmuueckux 3a0anHul:

1) [poananu3upyiite BausHUE (HAKTOPOB MAKPO- K MHUKPOCPEbI HA KOMITAHUIO

2) CimaHupyiTe pelIeHHs ¥ MEPONPHITUS 0 KOMIUIEKCY MapKETHHI-MHKC (TOBapHas, LIEHOBas, COBITOBas H
KOMMYHHKAIIMOHHAS TTOJIUTUKH).

3) [IlpoaHanu3upyiTe OCHOBHBIE IPEUMYIIECTBA Ballero MPOAYKTaA,

MIPOU3BOJICTBEHHBIE U MHBECTUIIMOHHBIE 3aTpaThl Ha €0 pa3paboTKy.

a TakKXKC YKaXKUTC OCHOBHBLIC
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OKHJJaeMble Pe3yJIbTaThl
¥ BO3MOXKHBIE c(hepbl HX
PUMEHEHUS

VK-2.3 Pa3pabaTbiBaeT  1uiaH 3aoanusa u3 npogheccuonanvroi odbracmu:
peanu3aiuu npoekta ¢ |1) CMmomenupyiite mOTpeOHOCTH MOTPEOUTECH.
YYETOM BO3MOXHBIX |2) CoCcTaBbTE MOJIE/Ib MMOTPEOUTEIHCKOTO MTOBEICHUS.
puckoB peanusaiu | |3) [IpaBoBble HHCTPYMEHTHI IPHOOPETEHHS U KOMMEPIUATU3AI[MHA HHTEIUIEKTYalIbHOW COOCTBEHHOCTH.
BO3MOXXHOCTEH ux |4) Cpencrsa MHAMBUIYATU3AINUN OPUIAICCKUX JIUIL
yCTpaHEHUs, TUIAaHUPYET
HE00XO0IMMBIE PECYPCHI

VK-2.4 OcymecTBiser Ilpumepnolil nepeuens npaKkmuueckux 3a0aHuil:
MOHHUTOPHHT xoxa |1) CocraBbTe OFODKET MEPOTIPHUSATHIA IO BBIBOLY IIPOYKTa HA PHIHOK.
peanu3aii  TPOEKTa, |2) MeToabl pa3pabOTKH MPOAYKTA.
KOPPEKTHPYET 3) OrueHka ypoBHSI TOTOBHOCTH TEXHOJIOTHH.
OTKJIOHEHUS, BHOCHT |4) TIpoBecTH MAaTEHTHBIN MTOUCK
JIOTIOJTHUTEIHHBIE
U3MEHeHHs B  IUIaH
peanu3aly  MPOEKTa,
YTOUHSET 30HBI
OTBETCTBEHHOCTH
YYaCTHHUKOB IPOEKTA

YK-2.5 [Ipennaraer nponeaypsl Ilpumep mecmoeozo 3adanusn:

U MEXaHU3Mbl OLEHKHU
KauecTBa IIPOEKTA,
UH(PacTpyKTypHbIE
YCIIOBUS JUIsl BHEAPEHHUS
pe3yabTaTOB NIPOEKTA

1. BeiOepute npaBmiibHbIN 0TBeT. CTapTamn — 3To

HEJABHO MOSIBUBLIASICSI KOMITAHUS

MaJieHbKasi KOMIIaHHs

HOBas kommanus B chepe 1T
BpEMEHHasi OpraHu3alys, Co3/1aHHas Ui orcka OU3Hec-MoIeIu

BCE OTBETHI BEPHBIE

2. BeibepuTte npaBuiibHbIN OTBET. YTO MOHMMAETCS MOJT HOPMOM 10X0/1a, MpUEeMIIEMOH /1Jisl UHBecTopa?
COOTHOILIEHHUE MPUOBLIN U CPEACTB, HHBECTUPYEMBIX B IIPOEKT;

COOTHOIIIEHNE NHBECTUIIMOHHBIX 3aTpaT U NPpHObLIN
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COOTHOHMIECHUE YHUCTOI'O 10X0Aa U CPpEACTB, MHBECTUPYEMBIX B IIPOCKT

CoBpeMeHH

bl HHKUHUPHUHI METAJLITYPIrHYECKOIo Nponu3BoaACTBa

VK-2.1

dopmynHpyer Ha
OCHOBE IOCTaBJICHHOMN
npoOJEMBbl  MTPOCKTHYIO
3aJady W CIoco0 ee
perieHus yepes
peanu3aiuio
MIPOEKTHOTO
yIpaBIeHUS

Ilepeuens meopemuueckux 60npocos 0jisi yCMHO20 ONPOCA:

1. Ponb 4epHBIX METAIIOB B cpepe YETOBEUECKOM IeITEIbHOCTH

2. Yto Takoe uyryH?

3. OOmias cxema MpoU3BOJICTBA YEPHBIX METAIUIOB.

4. OCHOBHOE pa3IUyue YyryHa u ctanu?

5. Uro Takoe cranb?

Kaxkue cranemiaBuibHbIe arperaTbl MOTYT UCIIOIB30BATHCS JIJIsl BHITIIABKH CTAU?

6. HazoBuTe MIMXTOBBIE MaTepHalibl, KOTOPBIE UCIIOIB3YIOTCS IIPH BHITUIABKE CTAU B KUCIOPOJHOM KOHBEpTEpE.
7. Ha30BUTE MIMXTOBBIC MaTEPHAIIbI, KOTOPHIC UCITOIB3YIOTCS TIPH IMMPOU3BOJICTBE ATFOMHUHHMSI, MEIH, HUKEIIS.
8. Kakue arperatsl HCHIOJIB3YIOT MPU MPOU3BOJICTBE IBETHBIX METAJLIIOB?

9. B 4em OCHOBHBIE OTIMYUS METALTYPTHH YEPHBIX U IIBETHBIX METAJIOB?

10. TpeboBanus k npodeccrnoHaNbHOMN 1eITeTbHOCTH PAOOTHUKOB YEPHOU METAILTyprHH

YK-2.2

Pa3zpabareiBaer
KOHIIETIIIMIO TIPOCKTa B
pamMkKax 0003HauYEHHOM
MpoOJIEMBI:
dbopmynupyer 1eb,
3a/1a4i, OOOCHOBBIBAET
aKTyaJIbHOCTb,
3HAYMMOCTb,
OKHJJaeMbIE Pe3yIIbTaThI
¥ BO3MOJKHBIE cpephl X
IPUMCHCHUS

Ilpakmuueckue 3a0anus:

1. Jlats xapaktepuctuky npodeccun «Metaurypr»;
2. Onpenemuts (GYyHKIMOHAT CHIEIMANCTa METALTYpPIrHYeCKOi 00JacTH B paMKax KOHKPETHOTO METaLTyprUuecKoro
NPEIIPUA TS,
[TpuBecTu mprMepsl UHTErpalluy KOMIIETEHIMM crienuaaucTa-MeTamlypra B Ipyrue o0jgacTu HayKH M TE€XHUKH
(MaTepuaioBeieHUE, MAIIMHOCTPOEHHE U AP.)

YK-2.3

PazpabGareiBaer  miaH
pearu3alnui MPOeKTa ¢
YUE€TOM BO3MOXHBIX
PUCKOB pealu3aluu Hu

BO3MOKHOCTEN ux

3adanusa na peuienue 3a0ay 0141 OnpPoca 011 3auema:
OxapakTepu30BaTh XUMUYECKUN COCTAB KEJIE3HBIX PY/I.
0O0603Ha4NTh TPEOOBaHMS K KAYECTBY JKEJIE3HBIX Pyl U HEOOXOJUMOCTbH MTOJITOTOBKH UX K TOMEHHOH TJIaBKE;

KiaccudumupoBats THITBI KeJIE3HBIX Py IO pyA000pazyronieMy MuHepainy. OCHOBHBIE MECTOPOKICHHUS
JKEJIE3HBIX PY/.

N
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yCTpaHEHUs], IUIAHUPYET
HE00XO0IMMBIE PECYPCHI

4. Ha3BaTh MIMXTOBEIC MaT€pHralibl, KOTOPBIC UCIIOJIB3YIOTCSA IIPH BBIIIJIABKE CTAJIM B KMCJIOPOAHOM KOHBEPTEPE.

YK-2.4

OcyuecTBisieT
MOHUTOPHUHT x0J1a
peanu3anuu  TPOEKTa,
KOPPEKTUPYET
OTKJIOHEHMS, BHOCHUT
JIOTIOTHHUTEIIbHBIE
W3MEHEHUS B  INIaH
peanu3anuu  MPOEKTa,
YTOUHSET 30HBI
OTBETCTBEHHOCTH
Y4aCTHUKOB ITPOEKTA

Ilpakmuueckue 3a0anus:

1. Jatb XapaKTepUCTUKY IyThEBOMY PEXHMY B JJOMEHHOM Meyu;
2. BwIOpaTh peKUMBI MOJAYU AYThsl B KUCIOPOIHOM KOHBEPTEPE MPH Mepeeiie IMUXThI Pa3IMYHOTO COCTaBa

YK-2.5

[Ipennaraer npoueaypsl
U MEXaHU3Mbl OLICHKHU
KauecTBa IIPOEKTA,
UH(PaACTPYKTYpHBIE
YCJI0BUSA AJId BHCAPCHUA
pEe3ynbTaTOB MPOEKTA

Ilepeuens meopemuueckux 60npocos K 3auemy:
[IpoTHBOTOK MaTepragoB U ra3oB B JOMEHHOU neur. [IpuurHbl OlmycKaHus MaTepUaIoB B TOMEHHOM MeYn

BoccraHoBneHue KpeMHHUs, Mapraiia, BaHausl ¥ TUTaHA B JOMEHHOW ITEYH.
OO6pa3oBaHue 4yryHa B JOMEHHOW MEYH.

[IImakooOpa3oBaHuE B JOMEHHOM MEYH.

[TepBUUHBIH, TPOMEXYTOUHBIHN, KOHEUHBIN IITaK. COCTaB KOHEYHOTO HUIAKa.
N3 KakuX OCHOBHBIX KOMIIOHEHTOB COCTOMUT CTaJIECIIaBUIIbHBIN IIJIAK
KoHcTpyKIust JOMEHHOM 1eun 1 aBTOMaTH3alus TIOMEHHOT O Ipoliecca

NoOUR®WN P

8. KOHCTPYKI_II/ISI CTAJICINIAaBHUJIBHBIX arp€raToB U MPpUHIUIIBI UX pa6OTLI

YK-3 - CnocodeHn opraHu3oBbIBaTh

HEeJan

U PYKOBOAUTDH paﬁoTou KOMaHAbI, Bl)lpaﬁaTl)IBaﬂ KOMAaHAHYH0 CTPATCIrui0 AJsd JOCTUKCHUA MOCTaBJIEHHOI

HNuHOBamHOHHOE NpeAnNpUuHUMATEC/ILCTBO

YK-3.1

BripabaTeiBaeT

CTpaTernld  KOMaHJIHOH
paboThl U Ha €€ OCHOBE
OpraHu3yeT oTOOD,

YJICHOB KOMaHABI  OJIA

Ipumepnviii nepeuens meopemuuecKkux 60npocog K 3auemy:
1. Pacmpenenenue poseil B KOMaH[e.
2. Pa3BuTHE KOMaH[BI.
3. Coszmganue OM3HEC-MOJIENH.
4.  @opmanuszanys GM3HEC-MOJIEINH.
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TOCTHKEHUSA 5. Tpanchopmarus GuzHec-mMmoaenu B On3Hec-TIIaH.
[MOCTABJICHHOM LEIU 6. MeToauku pa3BUTHUS CTapTarna.
/. Dtanbl pa3BUTHA CTaprana
YK-3.2 Jlenerupyer moaHoOMOoYus Ilpumepnolii nepeuens npaKkmuueckux 3a0anuil:
wieHaM  koMaHasl Wl 1. Hapucyiite nopoxkHyio kapTy pa3Butusa Baiero mpoekra, yka3aB OCHOBHBIE BEXH, KOTOpPble HEOOXOAUMO|
pacrpenenser MPOWTH CTapTamy B TMPOIECCe pPa3BUTHS CBOEro OW3Heca, BKJIOYas HEOOXOIWMOCTh TPUBIICYCHUS
MOpy4YeHUsl, OpPraHU3yeT (buHaHCUpOBaHUs, MpoLEcC AOPabOTKU MPOJYKTa, paCUIMPEeHNEe KOMaHbl MPOEKTa, 3aIyCK MapKETHHTOBOM
1 KOPPEKTUPYET padoTy| KaMIaHWU U T.J.
KOMaH/Ibl, nmaet| 2. Kak co3mate koMaHay
oOpaTHy!0O  CBsi3b 10| 3. XapaKTePUCTUKU KOMAHIHOTO JIUAEpa.
pe3ynbTaTam 4. Kak MOTHBUpPOBATh KOMaHy?
5. Komauausrit nyx.
6. Komanaueiii nmuuep
YK-3.3 OpranuzyeTr oO0CyXIeHUE IlpumepHnulit nepeuens npaKkmuuecKux 3a0aHuiL:
pe3ynbTaToB  padoThl, B(l. YMHBIN )KU3HEHHBIN UK MPOIYKTA.
T.4. B paMKax TUCKyccum|2. Pacder IeHBI JIMIICH3WH U BUIBI TIATEKEH
c npusieyeHneM3. IIpoBeaeHue neperoBopoB A 3aKIOUEHUS KOHTPAKTa C MHTyCTPHAIBHBIM 3aKa3UUKOM
ONITOHEHTOB 4. Metoapl orieHKH () (PEKTUBHOCTH TTPOEKTOB.
5. OrlleHKa MPOEKTOB HAa PAHHUX CTATUSX UHHOBAI[MOHHOTO Pa3BUTHSL.
6. CocTaBbTe KapTy pUCKOB HHHOBAITMOHHOTO TIPOEKTA
Puitocopus
YK-3.1 BripabaTsiBaet BrinonHenune kelc 3a1aHuii 1 MPOEKTOB B Ipynie. Pe3ynbTaThl IpeACTaBUTh B BUJIE NIPE3CHTALINH.
CTpPAaTeTHI0  KOMAaHJIHOW Bapuanmui keiic — 3a0anuii:
paboThl U Ha €€ OCHOBE 1. B paMkax CHHEpPreTHYecKOW KOHIIEMIIMM CUUTAETCS, YTO OOUIMMHU i BCEX SBOIIOIUOHUPYIOIINX
OpraHu3yer OTOOp/CHCTEM SIBIISIIOTCS: - HEPABHOBECHOCTH, - CIIOHTAHHOE OOpa30BaHME HOBBIX MHKPOCKOTHMYECKUX (JIOKAJIBHBIX )
YIIEHOB KOMaHIbl JIs00pa30oBaHM, - H3MEHEHHS Ha MaKpPOCKOIMYECKOM (CHCTEMHOM) YpOBHE, - BO3HHKHOBEHHE HOBBIX CBOWCTB
TOCTHKCHUSI CHUCTEMBI, - ITAlbl CAMOOPTaHU3AINU U (PUKCAIIMH HOBBIX KaUY€CTB CHCTEMBI.
[MOCTaBJIECHHOM 11eIH [Ipoananu3upyiTe JaHHOE MOJIOKEHUE, TONBITAUTECh HANTH €ro MOATBEPKIECHUE, IPUBEIUTE HATJISIHBIN
VK-3.2 JlenerupyeT MoJIHOMOUYHMSATPHUMED, OCHOBAHHBIN Ha Balllel HAYYHO-UCCIIE0BATENbCKON padoTe.
qIeHaM ~ KOMaHObl W 2. Komuccus Coro3a HEMEIKUX HWHXEHEPOB, KOTOpas 3aHUMAETCs «OCHOBAMM OLIEHKH TEXHHUKWY,
pacnpezenser ompenenuiaa BOCEMb IIEHTPAIBHBIX IIEHHOCTHBIX oOjacTel TexHuueckon aestenbHocTH: 1. CrnocoOHOCTH
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Mopy4deHusi, opranu3yer| GyHKIUOHUPOBaHUA. 2. DKOHOMUYHOCTh. 3. bmarococrosuue.4. 3mopoBbe 5. beszomacHocts. 6. KadectBo
1 KOppEKTUpYET paboTy| okpyxatomei cpeasl. 7. KauectBo obmiectBa. 8. Pa3zButue muunoctu» (Anous Xynuur). [lokaxurte, kKak 3Tu
KOMaH/Ibl, JTaeT| [ICHHOCTHBIE aCIEeKThl B3aUMOCBSA3aHbI, KAKYI0 UEPAPXHUIO MEKY HUMHU MOKHO OOHAPY>KUTh M KaK OHU BIIUSIOT HA
OOpaTHyl0  CBsI3b  I10| COIMAILHOE U3MEPEHUE M OTBETCTBEHHOCTh MHKEHEPHOU JESITEILHOCTH.
pe3ynbTaTam

YK-3.3 Opranu3yer 00CYKICHUE

pE3yNbTaTOB paboOThI, B
T.4. B paMKaX JHUCKYCCHUH
C MIPUBJICYCHUEM|
OTITIOHCHTOB

YK-4 Cnoco0eH NpUMEHAATb COBpPeMEHHble KOMMYHMKATHBHbIE TEXHOJOTMH, B TOM 4YHCJIe HAa HHOCTpPaHHOM(BIX) s3bIKe(ax), AJs
aKaJeMH4yecKoro u npog)ecCHOHAJIBHOI0 B3aMMO/1eiiCTBUA

OCHOBBI HAYYHOHI KOMMYHUKAIIUH

YK-4.1

'YcTaHaBIUBaeT
KOHTAaKThl U OpPraHU3yeT
00IIIeHHE B COOTBETCTBUH
Cc MOTPEOHOCTSIMHY|
COBMECTHOM

eI TeTLHOCTH,
MCIIONB3Ysl COBPEMEHHBIE
KOMMYHUKAIITMOHHBIE
TEXHOJIOTHH

— 9TO

Tect:
1. Cneuuduueckas popma npodeccnoHanbHOr0 00IIEeHNs, OCHOBaHHAas Ha 0OMeHe HayuyHOU nH(opmaluen

a) MaccoBasi KOMMYHUKAaIIHs

0) Hay4Hast KOMMYHHMKAaIHs

B) MEXKYJIbTYpPHAs KOMMYHHKAIIHSL.

2. MuMuKa, )XecTbl, JOTOJOKYMEHTHI, TEMIT PEUU — ATO ... CPEJCTBA HAYYHOH KOMMYHHUKALIUU
a) BepOaJibHbIE

0) HeBepOaIbHbIE

B) TEXHUYECKHUE.

3.Yto He sBIsAETCS TEXHUYECKUM CPEICTBOM HAyYHOH KOMMYHHMKAIIUN
a) peyb

0) TenexoHpepeHuus

B) DJICKTPOHHBIE PACCHIIKH

r) (hakc

4. KoH(poHTanus 1eKUT B OCHOBE ...

a) TUCKYCCHH

0) moseMuKH
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9. AJ0oru3Mm — 3TO

5. Ompenenute XapakTep HAydyHOW MOJEMHUKH TO €€ IeNU: MOOCAUTh JIOOBIM ITyTEM, HCIOJb3Ys
JIO’KHBIE TOBOIBI

a) PBPUCTHYECKUI

0) cobucTUUeCKHit

B) alOJIUKTUYCCKUI

6. OBpucTmuecknii XxapakTep Hay4Has MOJEMHKa OOpeTaeT:
a) Korga neiib ITOJIEMHKHU COIPSAKECHA C OOCTHKCHHUEM WMCTUHBI, OCHOBAHHOW Ha 3aKOHAX MBIIUICHUS U JIOTUYECKHX|
NpaBUJIaxX UIPHI;
0) Kor1a enk Cropa CBOANUTCS K TOMY, YTOOBI CKIIOHUTh K CBOEMY MHEHHIO COOECEeTHHKA;
B) Korjga 1ejib — HO6CI[I/ITL J'IIO6I)IM IIyTEM, MIPEAHAMEPECHHO HCIIOJIb3Ys JIOKHBIC TOBOABI.
7. Ilouck HaydHOTro coriacus, GOPMUPOBAHUE OOIIETO MHEHUS — IIETb

a) criopa

0) MmosIeMHUKH

B) IUCKYCCUU

8. UTo HE OTHOCUTCS K CUJIbHBIM apryMeHTaM

a) TOYHO YCTaHOBJICHHBIE (PaKThI

0) BBIBOJIBI, TOITBEPKICHHBIE SKCIIEPUMEHTOM

B) YJIOBKH M CYXJCHUS, TOCTPOCHHBIE HA aJlOTU3MaxX

T') 3aKJIFOUEHUS HKCIIEPTOB

a) mpueM pa3pyIIeHUs JOTHKY;

0) pueM JIOTUYecKOi apryMeHTalliH, KOTOPBIH MPENCTaBIseT COO0H
YMO3aKJII0UY€HHE, COCTOSILEE U3 TPEX CYKICHHUN: IBYX MOCBUIOK BBITEKAIOIIET0 U3 HUX BBIBOJIA;

B) cilydaiiHas, HEOCO3HAHHAsl WIM HENpeAHAMEpPEHHas JIOTh4eckas OmMOKa B MBIIUICHHH (B JOKa3aTeNLCTBE, B CIOPE,
JAajore);

I') YJIOBKA, IIONBITKA MIOJYYUTh HEONPaBIAHHOE MPEUMYIIECTBO OJTHON M3 CTOPOH B HAYYHOH JHCKYCCHHU.

YK-4.2

Cocrasinser JIEJIOBYIO
NTOKYMEHTAIMIO, CO3/aeT|
pa3inyHbIe
aKaJeMUYeCcKHe WY

CTaTbu 110 TEMaM, OJIM3KHUM K TE€ME BaIlleTro HAay4YHOTO HCCHCI[OBaHI/ISI(l-z CTaTbM Ha BLI60p), n HpOaHaHH3HPYﬁTC
nX.
CpCACTBA TOHAJBHOCTH W OLNCHOYHOCTHU: YKAa3aHHWC Ha OTCYTCTBHUC WJIM HCIIOJIHOTY 3HaHPII>i, Ha COMHCHHC,

3amanue 1: Haiigure B unHTepHere Ha caiitax ObC «Jlanby, «Kubepnenunka» mmm «elibraryy waydnbie

Hpocne)mTe JABHKXCHHEC Hay‘IHOfI MBICJIN OT HpO6HeMHOI>'I CUTyallud K BEBEIBOJAM. BremmmnmTe A35IKOBBIE
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podeCcCuOHATBHBIC MPE/IOI0KEHUE, TUIIOTE3Y, OMBIT UCTOPUU U Ap. Kakue sS3bIKOBBIE CPEICTBA MCIOJb3YIOTCS ISl OLICHKH IIEJeH,
TEKCTHI Ha PYCCKOM HIMETOJa MCCICIOBaHUs, Pe3ybTaToB aesrenbHocTu? Kak BBomsTCS uues u runore3a? CoONroaaroTcs U MpaBUia)
MHOCTPAHHOM SI3bIKaX  JIOTMYECKOW apryMEHTAllMH, UCITIOIb3YIOTCS JIU IIPUEMbl KPUTHUYECKON apryMeHTaluu B ctathe? Crenante BhIBOBI.

Hanumyre HaydHyI0 CTaThiO IO TEME BAIlIETO UCCIICTOBAHUS.

VK-4.3 [Ipencrasnser 3aganme 1:. Haiigure Ha caiite DbC «Jlanb» minu 6ubmmoreke PUHLI, elibrary crareu, comepikarue
[pe3yJIbTaThI JUCKYCCHIO I10 Ballled HAay4YHOW CHEUUaIbHOCTH, W MpoaHanu3upyure ux. Kak BbICTpOEHA aprymeHTauus B
HCCIIeI0BaTEIbCKOM ¥  HayuHO#l aumckyccuu? Jlaiite 0030p OCHOBHBIX TOYEK 3pEHUS MO JaHHOMY mpeamery? B uem cytb cmopa?
mpoekTHOH festenbHocTH)  ChopMylmpyiTe CBOIO TOUKY 3peHus. KTo u3 onmoHeHToB Oosee yoeauTenneH, Ha Bam B3MsiI? UTo BBl MOKETE
Ha pa3IMyHBIX|  CKa3aTh O POJIM 3TOM JUCKYCCUU B pa3BUTUU HayKu. [IpuBeauTe CBOM mpUMeEpPhI aKTyalbHBIX JJIsl COBPEMEHHOU
Ty O TMYHBIX HayK{ JTUCKYCCHM.

MEpOIPUITHSX, 3aganue 2: [loAroToBbTE CBOE BHICTYIUICHHE HA BEIOPAHHYIO TPYIIION TEMY HAyYHOU TUCKYCCHH
Y4acTBYET B

AKaJTeMHYCCKUX H

podeccnoHATBHBIX

JNIUCKYCCUAX Ha PYCCKOM
1 MHOCTPAHHOM S3BbIKaX

HNHocTpanHbIii A3bIK B IPO¢eCcCHOHAIBHON NeATeIbHOCTH

YK-4.1

'YcraHaBiauBaeT
KOHTaKThl U OpPraHHU3yeT
0O0IIIEHE B COOTBETCTBUY]
Cc HOTPeOHOCTAMU
COBMECTHOI
NEesATeIbHOCTH,
MCIIOJIB3YSl COBPEMEHHBIC
KOMMYHHKAITHOHHBIE
TCXHOJIOTUU

Hepeuenb meopemu4ecKux 6onpocoe 0/151 ROO2OMOGKU K 3auemy:
Current trends in development of a product mix, equipment and technologies of plate rolling.
Current trends in development of a product mix, long products equipment and technologies.
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.

N~ wWNE

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

Cocrasisier
MOKYMEHTAIHIO,
[pa3JINYHbBIC
aKaJeMUYECKIE
npodeccuoHaIbHBIE
TEKCTBl Ha PYCCKOM Y|
MHOCTPAHHOM SI3BIKaX

JIEJIOBYIO

NN

CO3acT]

Pacckasz-npencraBnenne o cebe, cBoeil cHenualbHOCTH (00pa3oBaHMHU), paccka3aTb O HAYYHOM

IPYKOBOOHUTEIIC, O c@epe HAay4YHBIX UHTCPCCOB U HAIIPABJICHUHW UCCIICAOBAHU.
Hepeqenb meopemu4uecKux 60onpocoe 0J11 O020MOBKU K 3auemy:
Current trends in development of a product mix, equipment and technologies of plate rolling.
Current trends in development of a product mix, long products equipment and technologies.
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
roperties on rolled products.
Current trends in development of a product mix, equipment and technologies of producing steel wire ropes.
Current trends in development of a product mix, equipment and technologies of tube making.
Current trends in development of a product mix, equipment and technologies of forging.
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.

ONoGa~wNE

P
9

10.
11.
12.

YK-4.3

[IpencraBnser
[pe3yabTaThl
MCCIIEA0BATENbCKON 51
[MPOEKTHOMN NeATEIbHOCTH
Ha
MyOJIMYHBIX

pa3INYHBbIX

Pacckaz-npencraBienue o cebe, cBoel cmenuadbHOCTH (0Opa3oBaHUM), paccka3aTb O Hay4HOM
pyKoBoJuTENE, O cdepe HayUHbIX WHTEPECOB M HANpaBICHUU HCCIEIOBAHUSA, OOO3HAYUTH MPHUMEPHYIO TEeMY|
MCClIeIOBaHUsI U OOOCHOBAaTh AaKTYalbHOCTh MPOBOJUMON pabOThl, a TaKke NPaKTUYECKOe IPUMEHEHUE

MmpeaAnojara€MbIixX pe3yJIbTaTOB UCCICIOBAHUSA.
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MEPOITPUATHSIX,
y4acTBYET B
aKaIeMHYCCKUX u
mpodeccnoHaTbHBIX

JIUCKYCCHUAX Ha PYCCKOM
1 NHOCTPAHHOM S3BbIKaX

YK-5 - Cnioco0eH aHAJIN3MPOBATH M YYUTHIBAThH Pa3Ho00pa3ue KyJbTYP B Npouecce Me:KKYJIbTYPHOT0 B3aUMO/1eHCTBHUS

OCHOBBI HAY4YHOH KOMMYHUKAIIUH

YK-5.1 Crocoben Bananue 1: Haiinute Ha caiite OBC «Jlanb» wim 6ubaunoreke PUHLI, elibrary crateu mo Barieii Hay4HOM
AQHAJIM3UPOBATH W[CTIELIMATIbHOCTU U IpoaHanu3upyite ux. Kak Bbl olleHMBaeTe CUIy apryMEHTOB B 3TOW HAay4HOH IoJieMUKe?
YUUTBIBaTh Pa3Ho00pa3neCoOM0Nal0T JIM  aBTOPbl 3aKOHBl apryMEHTAallUM: IIpaBMja JIOTUYECKOM apryMeHTallM, KpUTHYECKOH
KyIbTyp B  HpolecceapryMeHTanuu. llpuMmeHsieTcss 1M T[CHXOJIOTHYECKass aprymeHrtamus? Mcmonb3yloT 1u aBTOp/aBTOPHI
MEXKYJIbTYPHOTO cousmMbl/mapanoru3Mel? BelnumunTe U3 cTaThy CliElMalbHbIE CPEJCTBA HAYYHOrO CTWISL. BelnuiuuTe U3 craTbhu
B3alMOJICHCTBUS SI3BIKOBBIE CPECTBA, C IOMOIIbIO KOTOPBIX aBTOPHI BBIPAXKAIOT CBOM IMOLIMU U CBOE OTHOIIEHHUE K ONIIOHEHTY.

3amanue 2: Haiinure Ha caiite ObC «Jlanb» miu oudnnoreke PUHLI, elibrary crateu mo Barieit Hay4HOM
cneuuanbHocTU. [IpoaHanmu3upyiite aprymMeHThl CTOpPOH (JIOTMYECKYIO, KPUTHYECKYI0 M TCHXOJOTMYECKYIO
aprymeHTanuio). IIporectupyiiTe TEKCTbl Ha HaJlMuue Mapajioru3MoB M copu3MoB. [IpeacTtaBbTe CBOIO TOUKY)|
3peHHst Ha Bopoc. B yeM nmpu4HHbI MOSIBIEHUS MOT00HBIX AUCKYCCUH U YTO OHHU JAIOT HayKe?

VK-5.2 Bianeer HaBBIKAMHY| 3aganue 1: [loaroroBbTe CBOE BHICTYIUIICHHE HAa BEIOPAHHYIO IPYIION TEMY HAyYHOU TUCKYCCHH.
TOJIEPAHTHOI'O NTOBEACHHUS IIpoBeauTe OUCKYCCHIO, YYMTBHIBAsi INpaBUiIa JIOTUYECKOM apryMEHTallMM W 3TUKY MEXKKYJIbTYPHBIX H
pu BBINOJTHEHUHUMEKIIMYHOCTHBIX OTHOILLIEHUH, U TpeOOBaHUs TOJIEPAHTHOCTH.
po¢ecCHOHATBHBIX 3aganume 2: Hcnosmb3ys Poccuiicknii HMHIEKC HAay4HOrO LMTHPOBAHMS, HAWIUTE CTaTbH,
3aaq OIyOJIMKOBAaHHBIE 3a TPHU TMOCIEIHUX Mecsla y4YeHbIMU YHUBEPCHTETa WM OpraHMU3alllH, B KOTOPOMl BBl

yuuTeCh WK paboraere. Ha oCHOBE 3arojoBKOB M pe3lOMe dTUX CTaTed MompoOyHTe BHIOpATh OJHY CTaThIO
JUISL pa3BJIEKATEIbHOM HOBOCTH W OJIHY CTaThIO [UJIs MO3HaBaTenbHOM HOBocTM B CMMU. Hamwmmmre TekcT
HOBOCTH.

3ananmue 3:lIlpunymaiite 3aronoBok u Harmmmurte JIMJ[ HOBOCTHM, 1O OMM3KON BaM mMpoOJeMaTHKE.

ITpoxymaiite, kak Moria Obl 3By4aTh HOBOCTb O Ballel Hay4HO padore.

HNHocTpaHHbIii A3bIK B IPO¢QeCcCHOHAIBHOM NeATe1bHOCTH
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YK-5.1 Crniocoben Pacckaz-npesncraBinenue o cebe, CBoel crenuambHOCTH (00pa3oBaHMHM), paccka3aTb O HAay4YHOM
AHAIN3NPOBATH UpykoBoaUTENe, O Cepe HAyYIHBIX HHTEPECOB M HAIMPABICHUM HCCICIOBAaHUS, 0003HAYHUTH MPUMEPHYIO TEMY)
YIMTBIBATE PA3HOOOPAsHE, ccnenopanis M 0GOCHOBATH AKTYATbHOCTH MPOBOAMMON pPaGOTE, a TaKKe MPAKTHUECKOE NPHUMEHEHHE
KyJIbTYp B  IIPOLIECCE
peanojaracMbixX pe3yJIbTaTOB UCCJIICAOBAHUS.
MEXKKYJIBTYPHOTO
B3aMMO/ICHCTBUS
VK-5.2 Brnaneer HaBBIKaMHY| Ilepeuens meopemuueckux 60npocog 0.1 n0020MOEKU K 3a4emy:
TOJIEpaHTHOro noBeacHusA 1.  Current trends in development of a product mix, equipment and technologies of plate rolling.
pu BBINIOJTHEHHMH 2. Current trends in development of a product mix, long products equipment and technologies.
IPO(ECCHOHANBHBIX 3. Current trends in development of hybrid metal forming processes.
3a1a4 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.
Puitocopus
VK-5.1 CniocobeH Ilepeuenv meopemuueckux 6onpocoe 014 3auema:
AHAJIU3UPOBATH nl2. COI_II/IaJ'IBHaH " HpaBCTBCHHAs OTBETCTBCHHOCTL YUCHOI'O U €€ BJIMAHHUC HA PA3BUTHC HAYYHOI'O 3HAHUA.
YIUTBIBATh pa3HooOpasuel3. MopasbHbIe IICHHOCTH «MAJIOH HAyK» U «OOJIBIION HAYKHY.
KylbTyp B  Ipouecceld. BHyTpeHHss 1 BHELIHSS ATHKA HAYKH.
MEXKKYIBTYPHOTO
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YK-5.2 Bnaneer HaBbIKAMH| Ilpumepnvle npakmuyeckue 3a0anus 01 3auema:
ToJIepaHTHOTO noBeneHus8. [loueMy coBpeMeHHasi HaydHO-TEXHHYECKas TapaJurMa He MOXKET ObITh ATHUYECKH HEHTPATbHON ?
npu BbITIOJIHEHUU9. OXapakTepu3yhnTe 0COOEHHOCTH IIEHHOCTHBIX OPUEHTAIIMH YUEHOTO B MPOIIECCE HAYYHOTO TTOKCKA.
Mpo¢eCCHOHATHHBIX
3aga4

YK-6 Cnocoben ompeaenasitTb U peajin30BbIBATH NPHOPUTETHI COOCTBEHHOM [eATEJIbHOCTH MW CHOCO0bI ee COBepPIICHCTBOBAHUSI HA OCHOBE
CaMOOLICHKH

MeTtoa010rMsl 1 METOAbI HAYYHOT'0 HCCJIeI0BAHUSA

VK-6.1 Omnpenensier Ilpumepnwie 6onpocwl K 3auemy:
00pa3zoBaTeIbHBIC 1. CymHocTbh NOHATHS «HAayKay». EcTecTBeHHbIE, O0IECTBEHHbIE, T'yMaHUTapHbIE HAYKH.
norpeGHOCTH M crocoOs| 2. Iloaxonsl k pa3paboTke KiacCHpUKaLUN HayK.
COBEpIIEHCTBOBAHNS 3. CymHOCTb MOHATUH «METO/», KMETOJIUKAY, «METOIOJIOTHS, «IIPOLEIypay.
. 4.  Mertopl, NpUMEHSIEMbIE B COLMAIbHBIX HAayKaXx.
coOCTBEHHOH (B  TOM|
5. ®a3ml porecca HAYYHOTO HCCIIEOBAHUS.
hcie 6. Kiaccuduxanus Bua0OB McciaeI0BaHNs B 3aBUCMMOCTH OT LI€JI M TOCTABJICHHBIX 3a/1a4.
pOheCcCHOHATBHOM) 7.  CyIIHOCTB, IIEJIM U 33/1a41 MUJIOTAKHOTO UCCIIE0OBAHMUS.
NCATEIbHOCTH Ha OCHOBE 8. MoHorpaduueckoe U CpaBHUTEIbHOE UCCIIE0OBAaHUE.
CaMOOLIEHKHU 9. ToueuHoe u MOBTOPHOE HcCie0BaHNE. Pa3HOBUIHOCTH TOBTOPHOTO MUCCIIEIOBAHMS.
10. KoHKpeTHOE COLMOIOTHUECKOe UCCIe0BaHKE, €r0 OTINYHS OT APYTHX BUI0OB HCCIIEIOBAHUS.
11. OcHOBHBIE 3JIEMEHTHI UCCIIETOBAHMSL.
YK-6.2 BriOupaer u peanusyer ¢ Ilpumepnoie 6onpocot Kk 3auemy:
HCIOIB30BAHUEM 1.OcHOBHBIE ATaIbI UCCIICIOBAHUSA.
HCTPYMEHTOR 2.IIponenypsl Ha 3Tanax Mucciae10BaHuUs.
3. IIporpamma mccienoBanus, € (yHKIIHH.
HEPEPbIBHOTO
5 4.0OcHOBHBIE YaCTH IPOTPAMMBI, UX COJIEpKAHUE.
OOpasOBAHMA 5.IIpomecc nepeBoia mpoOAEMHOM CUTyalluH B (POPMYIIUPOBKY MPOOIEMBI.
BOSMOXHOCTH  pa3sBUTHA 6.IlpumepHas mocne10BaTeIbHOCTh ¥ CTPYKTYpa OMHUCAHHS TIPOOJIEMHOM CUTYallUH.
PO eCCUOHATEHBIX 7.0mnpenenenne 00beKTa U IpeaMeTa uccienoBanus. Heo6xoanmble XapakTepUCTUKU ITPH OMUCAHUU
KOMIICTEHITHH u 00BeKTa.
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COIIMAJIbHBIX HABBLIKOB 8.Knmaccudukarnus rumores.
9.00menpu3HaHHbIe TPEOOBAHUS K THIIOTE3E.
YK-6.3 BroicTpauBaer  THOKYIO Ilpakmuueckue 3a0anusn:
rpodeccnoHabHYIO [MonGepure Haywnble crathu (3-5 mr.) mo Bamed teme, m3yuute uxX, CHOpPMYIUPYHTE OCHOBHYIO HJICIO
TPACKTOPUIO C YYeTOM| OCOOCHHOCTH OPTaHHM3alMU U MPOBEIEHUS SMIMPUICCKOTO UCCIECTOBAHMS, OIICHUTE 3HAYMMOCTh JAaHHOUW CTAaThH
HAKOTJICHHOTO ombiTa JUIs Bamero wuccnenoBanusi, Bamero pabodero mecra ¢ TNPHUIETIOM Ha CaMOpPAa3BUTHE, TIOBBIIICHHUE
npodeCCHOHATLHON KBaJTM(UKAIMU, TPOPECCHOHATBHOTO POCTA.
NesITeIIbHOCTH,
NTMHAMUYHO
M3MEHSIOIINUXCS
TpeOOBaHUH PBIHKA TPY/A|
M CTpaTerud JIMYHOTO
[Pa3BUTHHI.
Puitocopus
YK-6.1 Omnpenenser IIpumep mecmogozo 3a0anun:
00pa3zoBaTebHbIE 1. HayuHoe uccnenoBaHie HAYNHAETCS

MOTPeOHOCTH U CHOCOOBI
COBCPUICHCTBOBAHUA
coOCTBEHHOW (B  TOM|
RUNIE
rpodeccrnoHanbHOI)
NMesTeTbHOCTH Ha OCHOBE
CaMOOIICHKU

A) ¢ BbIOOpa TeMbl

b) ¢ nuteparypHoro o63opa

B) c onpenenenus METoA0B UCCIEI0BAHUS

2. Kak cooTHOCATCS OOBEKT U MPEAMET UCCIETOBAHUS
A) He cBsI3aHbI APYT C APYTOM

b) 00bekT conepkut B cebe mpeaMeT UCCIeJOBaHUS
B) 00beKT BXOJUT B COCTaB MpeIMeTa UCCIIEAOBAHUS
3. BeiOop TeMBbI ucclieI0BaHUs ONpeensieTcs

A) aKTyaabHOCTBIO

B) orpaxxeHnem TeMbI B THTEpaType

B) unrepecamu uccnenosarens
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4. ®opMyIHMpOBKA LIEJIM UCCIIEIOBAHNS OTBEYAET Ha BOIIPOC

A) uto uccnenyercs?

b) nns wero uccnenyercs?

B) kem uccnenyercs?

5. 3agaun npeacTaBisAOT COO0M 3Tanbl paboTh

A) 110 TOCTHXKEHUIO MIOCTABJICHHOM LIeH

b) nononusromue neib

B) ns manbHEWIIMX M3BICKAaHUMA

6. MeTo/pl nccienoBaHus ObIBalOT

A) Teopernueckue

b) smnupuyeckue

B) KOHCTpYKTUBHBIC

7. Kakue U3 npeayiokeHHbIX METOJI0OB OTHOCSTCS K TEOPETUYECKUM
A) aHaNM3 U CUHTE3

b) aGcTparupoBanue U KOHKpETU3aIUs

B) nabmronenue

8. Hanbosee yacTo BCTpedaroTCsi B 3KOHOMUYECKHUX MCCIIEIOBAHUAX METO/IbI
A) pakTopHOro aHamu3a

b) ankerupoBanue

B) meTon rpaduueckux nzodpaxeHuit

9. 'ocynapcTBeHHas cucTeMa Hay4HO-TEXHUYECKOM NH(OPMALIUK COIEPKUT B CBOEM COCTABE

A) Bcepoccuiickue opransl HTU

b) 6ubnmorexku

B)apxuBbl

10. OcHoBubiMH (pyHKIMsIMU opraHoB HTU sBnsitoTcst
A) cOop u xpaHeHue UHGpOpMaLUH

b) oOpazoBaTenpHas AeSITEIHHOCTD
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B) nepepaboTka nH(popMaIiu 1 BEITYCK U3TaHHHA

VK-6.2 BriOupaeT u peasiuzyer ¢ IlpumepHnulit nepeuens mem RUCbMEHHBIX UHOUBUOYATbHBIX 3a0aHull (Icce):
MCIIOJIb30BAHUEM JlaiiTe onurcanue 3alaHHON MPOOIEMBI:
MHCTPYMEHTOB 1. KpeaTUBHOCTD U JIOTHKA KaK JBUXKYIIHE CUJIbI UCCIIEIOBATEILCKOM 1eATEIbHOCTH.
HEMPEPHIBHOTO 2. Hayunas paboTa Kak BOIUIOIIEHNE HHAUBUIYabHOCTH U (hOpMa caMopealin3aliy JUIHOCTH.
00Opa3oBaHUs 3. OYHKIMH TBOPUECKOH JEATEILHOCTH B IMYHOU U TPO(ECCUOHATIFHON e TeIbHOCTH YEJIOBEKa.
BO3MOXHOCTH  Pa3BUTHS]] 4. Cnenmduika HAyIHBIX HCCIIeI0BaHUH (110 cepam mpodheCcCUOHATEHOM e TSIIEHOCTH CTYICHTA).
podeccnoHATEHBIX
KOMITETECHITU I u
COIIMAIbHBIX HABBIKOB

VK-6.3 BricTpauBaer  THOKYIO Ilepeuens npakmuueckux 3a0anuil 01 3auema:
npodeccrnoHalbHYIO 10. Moryt nu npodeccuoHaNU3aIMs U COUAINU3AINS CTUMYIHPOBaTh (TOpMO3uTh) Apyr npyra? Kak

TPACKTOPUIO C y4ETOM
HAKOIIJICHHOT'O OIIbITQ)
Mpo¢eCcCuOHATBHON

e TeLHOCTH,
JUHAMHUYHO
M3MEHSIOIINXCS
TpeOoBaHUM phIHKA TPYAa)
M CTpaTerud JIMYHOTO

[Pa3BUTHUA.

MPOUCXOAAT MPOodECCHOHANM3AIUS U COLMANM3AIMs B pa3Hble MEPUOAbl KU3HU YeJIoBeKa (IOTPYIOBOM,
TPYZIOBOM, TIOCTIETPYIOBOM)?

11. B xoze MBICIEHHOTO CaMOaHalu3a MOMBITAUTECh CPaBHUTH y CeOsl MHTEHCUBHOCTH ITPOIIECCOB
npodeccuoHanu3aluy U COUaNU3aIim.

OBHEHNPO®ECCHOHAJIBHBIE KOMIIETEHIINHN

OIIK-1 — CriocoGeH peliaTh NpPOU3BOJACTBEeHHbIE U (MJIN) HCCIe10BATEIbCKHIE 321241, HA OCHOBe (YHAAMEHTAJIbHbIX 3HAHUI B 00/1aCTH MeTAJNIYPIrHH

COBpeMeHHBIe (l)I/I3I/IKO-XI/IMI/I‘IeCKI/Ie METOAbI HCCJICAOBAHUA U AaHAJIN3A

OIlK-1.1

Pemaer
npodeccuoHanbHbIe
3ajaud B obiactu
METaJITypruu u

Bonpocwt k 3auemy
Y®-cnexkrpockonus:

-BO30YXK/I€HUE U peaKcalus,

-3akoH byrepa-JlamOepTta-bepa,
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IPOLIECCOB
METAIII000pabOTKH,
UCTIONB3YS
byHaamMeHTanbHbIC
3HAHUSA

-CII0COOBI U300paKEHUS SJIEKTPOHHBIX CIIEKTPOB,
-B3aMMOCBSI3b IEKTPOHHBIX CIIEKTPOB U CTPYKTYPbl OPIraHUYECKUX MOJIEKYJ;
-npuMeHeHue Y O-CIeKTPOCKOIUH ISl KOJIMYECTBEHHO OIPENEICHHS OPraHU4YEeCKUX BELIECTB.
HK-cnekrpockonus:
-BOKHEHIINE XapaKTepPUCTHUECKUE TII0JIOCHI IOIJIOLIEHH B OOJAaCTH OCHOBHBIX YacTOT KoJeOaHUit
OpraHUYECKUX MOJIEKYJI.
CrieKTpocKonHus A1€PHOr0 MarHUTHOT'O PE30HAHCA:
-SIBJICHUE SJIEPHOT0 MArHUTHOTO PE30HAHCA;
-IPOTOHHBIA MarHUTHBI PE30HAHC (XMMMUYECKHI CIBUI, CIIMH-CIMHOBOE B3aMMOJICHICTBHE, MHTErpalibHasy]
MHTCHCUBHOCTH curHajua IIMP;
-CIIEKTPOCKOIHSI SIIEPHOIO0 MAarHUTHOT'O PE30HAHCA SEp.
Macc-cnekTpoMeTpusi:
-OCHOBHBIE TIPaBUJIA U NTOAXO/bI K MHTEPIIPETALUU MacC-CIIEKTPOB;
-MacCc-CHEKTPbl BaXKHEUILINX KJIACCOB OPTraHUYECKUX BEILECTB.
Xpomarorpaduueckue METO/Ibl UCCIeI0BaHNS U aHaIM3a!
-4TO Takoe xpomatorpadus?
-KaKue BUJIbI XpoMaTorpaduu cymecTByoT? B uem ux riaBHoe otiuune?
-B ra30BOM XpoMaTorpa@uu, 4To BbICTYAeT B KaueCTBE MOJBUKHOU (pa3bl, HEMOABUKHOMN (a3bl?
-TIepeunCIUTe MPEUMYIIECTBA ra30BOM XpoMaTorpaduu.
-KaKOM MHEPTHBIN I'a3 UCIIONIb3YETCs B JAHHOM METOJIE U T0YeMY?
-OIUIIIKTE 0011Iee YCTPONUCTBO Ta30BOro XpomaTorpada.
-paccKa)kuTe MPUHLUN JIeHCTBUS TIIaMeHHO-MOHU3aIMoHHoro Aerektopa (/).
-Kakue JOMOJHMUTENbHbIE ra3bl HeoOxomumsl [uist pabotsl [IMJI? B kakoM COOTHOLIEHHMM OHHU JIOJIKHBI
momaBatbes B ITAJT?
-4TO TaKoe pexuM paboTsl npudopa? Ha uyro on Bauset?
-KaK W3MEHHUTCS OOUMi BHJ XpoMaTorpauyecKux IHKOB, €CIHM YBEIWYUTh TEMIIEpaTypy B KOJIOHKE U
YBEJIUYUTH pacxoj raza?
-KaKOBa M0CJE10BaTEIbHOCTh METOAMKH OIPEIEICHUSI IPOLIEHTHOTO COAECP KAHMsI YTIIEBOIOPOAOB B cMecu?
-4TO TaKOE CTaHaapTHas rmpobda?

OIIK-1.2

Bmageer cmocobamMu u
npreMaMu penieHus

Tecm no oucyunaune 011 camocmoamenbHou padoomaol

1.Ilo MMPUHIHUITY B3aUMOACHCTBUS pas3acIACMbIX KOMIIOHCHTOB CMCCHU CO CTPYKTYPHBIMU KOMIIOHCHTAMU
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UCCIIEIOBATEIbCKIX
3aa4 B IIPEAMETHOU
00JIaCTH METaLTypTuu U
METAIII000paboTKH

HEnoIBIXKHOM (pa3bl BBIAEISAIOT XpoMaTorpaduio:
a. Pactipenenurenbuyro

0. ToHKOCTIOMHYIO

B. AJICOPOLIMOHHYIO

r. KonoHounyro

1. [IpenapatuBHyro

e. Ocanounyro

2. ITo pacnonoeHuo HeNOABMXKHOM (ha3bl BBLAETAIOT XpOMaTorpaduro:
a. KosioHO4HYIO

0. bymaxnyro

B. [IpenapatuBHy10

r. AHAJIUTUYECKYIO

1. [nockocTHyrO

3. ITo chepe nmpuMeHeHUS BBIIENAIOT XpOMaTOrpaduio:
a. Ocaounyo

6. [IpenapaTuBHyIO

B. TOHKOCIOWHYIO

r. PacnpenenurensHyto

1. AHATUTHYECKYIO

e. Paznenurensuyro

4. ComocTaBbTe BHJI XpoMaTorpaduu U MPUHITUI B3aUMOJICHCTBUS pa3AesieMbIX KOMIIOHEHTOB U HETIOABMKHON
(ha3pl, HAa KOTOPOM OH OCHOBAH:

1. AncopbunonHas

2. OcagouHas

3. MonooOMeHHas

OIlIK-1.3

[Ipumenser
byHIaMeHTalIbHbIE
MEXIUCLHUIIIIMHAPHBIE

3adanue u3 npogheccuonanvhoii deamenpbHoCmu
Coenams 3axntouenue no pe3yabmamam aHAIU3A U3MepeHul

CIIEKTPOMETP PEHTI€HOBCKHI SHeproauciepcruonnsiii Mmogenu ARL QUANT X
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SHaHUA I PCIICHHA

3a1a4y
npodeccuoHanbHOM
JeATEIbHOCTH

B

Pesynbrarel usmMepenui

CTaHJApPTHBIA 00pasen; cocraBa PyAbl KEIE3HOW cuiaeputoBoir P90,
Cpencrtso arrectoBaHHoe conepxkanue CaO 2,55 %, abconioTHas MNOTPEHIHOCTD
1. U3MEPEeHUI arrectoBanHoro 3nauenus 0,03 % (P=0,95)
2. Pesynbratel onpenenenust orHocureiabHoro CKO Ca
0 Maccosas 1o, % CpeqHee 3HAUeHUe OTHOCHUTEIIBHO | JOMYCTHMOE 3HAaYCHHE
’ MaccoBOi 10au, %o e CKO, % CKO, %
1 2,55
2 2,54
3 2,49
4 2,60
5 2,56
6 2,57
7 2,50
8 2,49
9 2,55
10 2,55
3akatoueHue

YucjieHHbIE METO/IbI B PCIICHUN MATEMATUHICCKUX Mone.nei'[

OIlIK-1.1

u

Pemaer
npodeccuoHanbHbIe
3ajaud B obiactu
MeTaJTypruu
IIPOLIECCOB

MeTauI000paboTKH,

Teopemuueckue 60npocwl 01: 3a4ema u IK3AMEHOE
IlepedyeHb TEOPETUYECKUX BOIIPOCOB K DK3aMEHY:
ANTOPUTM BBIYUCIIEHUS ONPENEIUTENS MaTPULLBI.
AJTOpUTM BBIUMCIIEHUS OOPATHON MaTPHIIBI.
Pemenus CJIAY ¢ TpexanaroHaabHONH MaTpULIEH.
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UCITIONIb3YsI Mertobl, OCHOBaHHBIEC HA PA3JI0KEHUH MAaTPHUIIbIL.
(pynraMenTaIbHBIE Merto/1bl, OCHOBaHHBIE HA IOCTPOEHUH BCIIOMOTaTEIbHONW CUCTEMBI BEKTOPOB.
SHaHUA MeTo/1 OCHOBAaHHBIM Ha CONPSKEHHBIX T'PAJUEHTAX.
OIlK-1.2 Buianeer criocodamu IlIpumepnvle npakmuyeckue 3a0anus 0713 IK3AMEHO08 U 3auema:
00paboTkH u LU-paznoxxenue matpuiibl. CreHepupoBaTh KBAJpaTHYIO MaTpuily A C MpeoOiaJaHueM TuaroHalbHbBIX
TpEACTaBICHAA sinemenToB nopsaka N = 7 + N, N-Homep cTyzeHTa.
3KCHEPUMEHTAIBHBIX
[Toctpouts LU-paznoxxenue matpuisl A.
JTAHHBIX, nprueMamMu
[pOBEICHHS CrenepupoBarh crojider] cBOOOTHBIX WICHOB D M pemuth cucremy A.X = D ¢ ucnonb3oBanumem LU-
SKCIIEpHMEHTa u [pasnosxxenne Matpunsl A. HaliTh HEBA3KY pelIeHHs.
CO3IaHUusd M());[ej'[ef/i Brerancnuth OIpPCaACIIUTECIIb MaTPUIIbI A u Haltn JJIs1 HEC 06paTHy10 MaTpuny, UCIOJIb3yA LU-pa?;JIO)KeHI/IC
00BEKTOB B 00JIACTH MaTpHIB A.
METaJIypruu u =
P Pemmts CJIAY 3agannsmv MeTogom ¢ tounoctsio € = 0:01,
METAIII000pa0bOTKH
19-x, -4-x,-9-%x, -, =100
-2-X,+20-X,—-2-X,—7-X,=-5
6-X, —5-X,—-25-X,+9-x, =34
-3-X,-9-%x;+12-x, =69
OIIK-1.3 ITpumenser
Ilpumepnvle npuxknaonsle 3a0auu u 3a0aHUA
BBIYHMCIIUTEIIbHBIC
IKCHIEPHMEHTBI u Pemmte CJIAY 3a1aHHBIM METOIOM C TOYHOCTBIO € = 0.01,
YUCJICHHO-
AHATUTUYECKUX X —A-X. —0.% —x —
pacdeTsl NI penieHus 19:%, 4%, =9-% =%, =100
—2-X,+20-X,—2:-X,—7-X,=-5
ONTUMHU3ALMOHHBIX
3a7ady = Ha  OCHOBE 6-X,—5-X,-25-X,+9-%x, =34
pa3paboTaHHBIX ~3-X,—9-X,+12-x, =69
Mozenen B CBOEH
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npogeccuoHaIbHON
JESITEIIBHOCTH
O01mas xXuMH4IecKasi TeXHOJIOTrusl
OIIK-1.1 Pemaer 1. Xumnueckoe mpou3BoAcTBO. Mepapxuyeckas oOpraHum3anus IpPOLECCOB B XHUMHUYECKOM IPOU3BOCTBE:
npodeccuoHaIbHbIE MOJIEKYJISIPHBIH YPOBEHb, YPOBEHb MAJIOI0 00bEMa, YPOBEHb II0TOKA, YPOBEHb PEAKTOPa, YPOBEHb CUCTEMBI.
3a/1aud B 00J1acTH 2. XuMuKo-TexHoyiormdyeckuii mpomecc. Kmaccupukamus XTII Jlnmutupyromme craauu. lIpoueccsi,
METAJITyprUH U [IPOTEKAIOIINE B KHHETUYECKOU, TU(PPY3MOHHON U EepexoJHOIN 001acTsIX.
IIPOLIECCOB
Kpurepun s3¢pextuBHOCTH XUM.ITpou3BoAcTBa 1 X T11: TeXHHYecKne, 5JKOHOMUYECKHE; COLMAIBHEIE.
MeTauI000paboTKH,
UCIIONB3YS 4. Hampaenenue xumuyeckux peakuuil. M3menenue sHepruu ['n66ca B xozme peakuuu. YpaBHEHHE H30TEPMBI
TEOpPETHYECKHE U Bant- T'odda. OcHOBHBIE 3amaud TEXHOJOTMYECKHX pAacdyeTOB HA OCHOBAaHUHM TEPMOJAWHAMHYECKUX
METOIOJIOTUYECKUE 3aKOHOMEPHOCTEN XMMUYECKUX MTPEBPALICHUI.
OCHOBBI OPraHM3allin M 15 OGype 3aK0HOMEPHOCTH XMMUYECKHX MPOIECCOB. PaBHOBECHE B TEXHOMOrMYECKHX mporeccax. Ipunmumn Jle-
TPOBCACHIA HlaTtense. CriocoOb! cMenieHus paBHoBecus. CTeneHb NPeBPaLeHUs ChIPbsl. BBIXOJ] IPOIYKTOB.
IKCIIEPUMEHTA,
06paboTKH 6. CKOpPOCTh XHMHKO-TEXHOJIOTHYECKHX TporeccoB. KuHernmueckas u  auddy3roHHas o0nactu
OKCIIEPUMEHTAIBHOI TEXHOJIOTUYECKUX IporieccoB. CrocoOb! yBETHMUEHUs] CKOPOCTH Ipoliecca.
MH(OPMAIIMH, a TAKKE 7, @aKTOpBI, ONPEAEIAIOINE CKOPOCTh XUMHUKO-TEXHHUYECKUX MTPOLIECCOB, IPOTEKAOIINX B TOMO- U T'€TEPOre€HHBIX|
ONTUMH3ANH cpenax. Ponb KOHLIEHTpallMU peareHTOB, TEMIEPATyphl, AAaBICHUS U OOHOBJIEHHS IMOBEPXHOCTH pearupyrouux
(a3 Ha CKOPOCTH NMPOTEKAHUS TEXHOJIOTHUYECKUX MPOLIECCOB.
8. 3aBUCHMMOCTh CKOPOCTH pEaKIMM OT KOHILEHTpaluu peareHToB. Kunernueckoe ypaBHeHue. KoHcTaHTa
(koa(ppuIIEHT) CKOPOCTH.
9. 3aBHCHMOCTH CKOPOCTH pEaKIMW OT TeMIeparypbl. OHEprus akTUBAlMH. YpaBHEHHE AppeHuyca.
KarammsaTopsl. [IpomMeiniennsii karanus. KonraktHeie Maccebl. X cocras.
10. TexHONOrNUECKHE MPUEMBI YCKOPEHUS (3aMeUIeHUs) peakidi. DKOHOMUYECKUE U TEXHOJIOTHYECKHe (haKTOpBI,

OTrPaHMYMBAOIIME IPUMEHEHNE BBICOKMX TEMIIEPATYP U JABICHUM Kak CpeicTB perynupoBanus ckopoctu X TII

- OHpe)IeJ'II/ITI) MPUHIUITHAIBHYIO BO3MOXXHOCTE NPOTCKAHNA PCAKIINN
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—-3944 0 -5038 —2284  kl{oc!| monw
npu crannapTHeIX yciaoBusax (T=298 K). 3nauenus AG%qs Beex YYaCTHUKOB PEAKIIUH MPUBEIACHB]

110J] YPAaBHEHUEM.

— HWcnonwszys mnpunnun Jle-lllarense npemioxkute crmocoObl  YBEIUYCHHS PAaBHOBECHOU

MIPEeBPALICHUS PU TPOTEKAHUU PeaKIui
CO+H,0=CO,+H,+ 0, CHy=CHy +H, - 0,

CTCIICHH]

@)
Hanummure BBIPAXKCHUC IOJI1 KOHCTAHTBI PABHOBCCHUS.

Kakne npeumMynieCcTsa UMCCT CXEMa IIPOU3BOACTBA a30THOH KHCJIOTHI IIpu ABYX HOABJICHUAX (pI/IC) I10
CpPaBHCHHIO CO cxeMmon IIpru CAUMHOM ,I[aBJ'ICHI/II/I?

Bosayx

H,0

P =045 MIla

Hutpoinele l Orxopsume
2 | [&3b If- 4 —— a3kl
b= s {HNO,

— IIpou3BoacTBO amMmmMuaka U3 IPUPOJHOTO ra3a MOKHO MPEICTABUTh XUMHUYECKON CXEMOM:
CH, + 2H,0= CO, +4H,
3H, +N, = 2NH,
WJIA CyMMapHBIM ypaBHEHHEM 3CH, +6H,0+4N, = 3CO, +8NH,.

Teopernuecku Ha mpou3BoactBo 1T NH; HeoOxoaumo 3atpatutsh 494 M MPUPOIHOTO ra3a (MeTaHa). PeanbHbIid
pacxoHbIi Ko duiment coctasisiet 6osee 1000 M%/1T NH3. Ha30BHTEe BO3MOKHBIE MPUYHHBI TOTTOJHUTEIBHOTO|

o
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jpacxoja MpUpOAHOro rasa.
OIlK-1.2 Birageer criocodoamu 1. Knaccudukamus moaeneidr XTC u uX OCHOBHBIE OCOOEHHOCTH.
00paboTKH 1 .
p 2. Pacuer XTC. Ilpunuuns! pacyera. bazoBeie ypaBHeHus. MarepuanbHbiii O6ananc. [IpuHIunsl cocraBieHus
[pEeJICTaBICHUS o 9
pei MaTepUuaIbHOro OajlaHCca XHUMHKO-TEXHOJOTHYECKOro Mpoliecca. DHepreTudeckuil (TemoBoi) OanaHc.
IKCIIEPUMEHTATBHBIX
[IpuHIuUI ero cocraBiaeHUsI.
TAHHBIX, IPUEMAMHU
3. DddexTUBHOCTH UCTIONB30BAHUSI MAaTEpUAIBHBIX pecypcoB. Pacxoaubie kodduimeHTsl. CTeneHb
IPOBEICHUS
PoBea MCTIOJIb30BAaHUS CHIPBSI.
JKCIIEPUMEHTA U
P . 4. Dmuepreruueckas dpdextuBHocTh XTC.
CO3JIaHMsI MOJIeTeH
5. Omnpenenenne 3¢ppexTuBHOCTH opranu3zanuu npouecca B XTC mo pesynsraram 6amancosoro pacyera XTC.

00BEKTOB B 00s1acTA
METAILTYPTHH U
METauI000pabOTKH

CocTaBbTe XMMHUYECKYI) M (DYHKIIMOHAIBHYIO CXEMbl IPOHM3BOJICTBA Pa30aBICHHONW a30THOW KHCIIOTHI.
Omnpenenute ycinoBus cuHTe3a. Ha3oBrTe OCHOBHOE 000PYI0BAHKE, HCTIOIB3YEMOE B STOM IIPOU3BOJICTBE.
CocraBbTe XUMHYCCKYIO H (bYHKIlI/IOHaJH)HYIO CXCMbI IIPOMU3BOACTBA aMMHaYHOU CCIIMTPHI.
UCIIOJIb3YETCSl TEIIOTa HEHTpaIu3aluy B iporecce?

OnpenenmuTs pacxod TEXHUYECKOro KapOuma Kaimbiws, Uit nomydeHudss 200 1 arneTwsieHa 10  PeaKiiH
CaC+H,0=CaO+H,C,. Conepxxanne CaC, B TexH.kapoune, % (macc)- 82; Crenens paznoxennst CaC, 95% .

[IpemioxKuTh TEXHOIOTUYECKUE METO bl YCKOPEHUS (3aMeIJICHUsT) PEaKIIMi KOHBEPCUU MTPUPOTHOTO Ta3a.

IIpormece ocymecrBisiercst ¢ mpoTekaHmeM IPOCTOH 06PATUMOM PEAKIIMH LIEPBOrO IOPSAKA ke

3aBUCUMOCTh cmeneHu npespawjeHus x(t) npu Temrepatypax 11 u To>T1UIs1 SHAOTEPMHUECKOM
AK30TEPMHUUYECKON PEAKIIMI B PEAKTOPE UACATBHOI0 BEITECHEHUS IPEJICTABIEHA HA PUC.

Kaxk
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A
X
; 3m00- (T5)
A T
R /1
Xp)
Xps3 / /
\3K30—(T3)
0 T -
IITPUXOBBIMH JIMHUSIMHU MIOKA3aHbI PABHOBECHbIE CTENEHH MPeBPAIlIeHHs X, 1JIsl TeX Ke YCJIOBUIi
Kakoii TtemmneparypHblii pexuM OyneT ONTHUMaJIbHBIM JUIsi OOECHEYEeHHs MaKCUMallbHOH
MHTEHCUBHOCTH MPOIIECcCa € IK30TEPMUUYECKON U SHAOTEPMUUYECKON peakiueii?
OIlK-1.3 [Ipumenser Paccunraiite mMaccy u 00BEM CyXOro BO3JyXa, TEOPETHUECKH HEOOXOAMMOIO JUIsl TOJIHOTO cropanus 1 Ki
BBIYUCIIUTEIIbHBIC yrast ¢ maccoBoit moieit: C -0,862, Hy — 0,046, No— 0,012, Biraru -0,010, 305161 — 0,070.
OKCIICPUMECHTHI 1 Kakoii 06beM 3anuMaet kucnopoa maccoit 8 r mpu 28 0C u gaBnenuun 744 mMm prt. cT.?
YACJICHHO- DOHTaNbNMs peakiuu HehTpanu3anuu ammuaka 52,5%-noit azotHoi kucnotod AH = —106,09 k/[x/mMomb.
AHATMTUICCKHAX Onpexnenure, CKOJBKO BOJBI MOXET HMCHApUTHCS 3a CUET TEIUIOThl peakluuH HeWTpanuzauuud 212,5kr
pacHeCThl JJIA pEHICHUA amMMuaka. JHTalbnus napoodpaszoBanus Boabl AH = — 2684 x/x/kr.
OIITUMH3AIMOHHBIX
347129 HA OCHOBE OrmpenenuTs pacxof ChIpbs (TIOBapeHHAs COJIb, KYTIOPOCHOE Macyo) Uil Tpor3BozcTBa 1 T cynbara Hatpus ( B
pa3pabOTAHHbIX pacuere Ha uncteiii Na,SO, ). ConeprkaHne OCHOBHBIX KOMITOHEHTOB B chipbe, % (Macc): NaCl - 96,0; H,SO4 -
MojieJiel B CBOEH 93,0. Crenenn PazTIOKEHUS NaCl (Macc JIOJTH) - 0.9. YpaBHeHue peaKImu
npoeccHoHaNbHOMH H,S0, +2NaCl,,,,) = Na,SO, +2HCI T
JIeSITeIIbHOCTH

CocTaBuTh MaTepralbHbIN OallaHC TPOLEcca CKUTAHKS 1 T CepoCOIEPIKAILIErO ChIPhsT KMCIOPOIOM Bo3ayXa. ChIphe
comepxut, (Mac. o ): S - 0,99, H,0O - 0,06, 30ma—0,04.
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OO6ocHyiiTe BBIOOp YCIOBHI Mpollecca KOHBEPCHMU MeTaHa BOJSHBIM TapoM (J1aBieHHe, TeMIlepaTypa,
COCTaB PEAKI[MOHHOI cMecH).

I/IH(l)OpMaIII/IOHHbIe TEXHOJOI'MH OJIdA

06p360TRI/I IMIIUPUIECCKUX NAaHHBIX B XMMHYeCKO 1 MeTaﬂﬂprquCKOﬁ NMPOMBIIIJICHHOCTH

OIIK-1.1 Pemraer [ lepeuenv meopemuueckux 60npocos K 3auemy.
npoQeCCHOHAIIbHBIC 1.YTo Ha3bIBaETCS CTATUCTUKOMN?
3ajaun B obOmactu 2. [lns yero HyxeH aHanu3 uHpopManuu?
METAJLTYPTUU u 3. Kak knaccupumupyroTcst morpenrHocT?
MPOLIECCOB 4. Uto Ha3bpIBatOT a0CONIIOTHOM MOTPEUTHOCTHI0?
MeTaui000paboTKH, 5. UTo Ha3bIBAIOT OTHOCUTENIBHOMN MOIPEITHOCTHIO?
UCIIONB3YS 6. UTO Ha3bIBAIOT MPUBEACHHOMN MOTPEUTHOCTHIO?
dbyHIaMEHTaIbHBIC 7. Uto Takoe “npomaxu’?
3HAHUA 8. UTo Ha3bIBAIOT KJIACCOM TOYHOCTHU Mpubopa’?
0. UTo 03HayaeT ero YMCIEHHOE 3HaUeHue?
10. ITapHas 1 MHOXECTBEHHAsI KOpPEIALUs?
11. Kak onpenenuts KoO3QpPUIUEHT KOppeasiuuu?
12.Yucnennoe 3HaueHue ko3 duumenra koppensuun?
13. Yto HaA3BIBAIOT perpeccueii?
14. IlosscHUTE IPUHLMI METOAA HANMEHBIINX KBaJpaToB?
15. YpaBHeHue perpeccun U KO3(pPHUIHEHT annpoKcuManuu?
16. YpaBuenue nuauu Tpenaa u ko3 UIMEHT annpoKcUMauu?
17. Yro HazbiBatOT KpuTeprem dumiepa?
18. Yro HazbiBaroT kputepueM CThrosieHTa?
19. Kak BbIOJHSAETCS NPOBEPKA CTATUCTUUECKUX TUIIOTE3 HA aJIeKBATHOCTb.
OIIK-1.2 Bnageer cnocobamu u IlpumepHvie npakmuueckue 3a0anus 015 3a4ema:

npueMamMu PEICHUA
HCCICA0BATEIbCKUX
3aa4 B IPEAMETHOU
00J1aCTH METAJLTYpTUU U
METauI000paboOTKH

- Ucnonw3ys GpyHKIMIO co3Manus rpaduuecKknx OOBEKTOB Ha JIMCTAX M TUarpaMmax AJICKTPOHHBIX TaOJIHI]
Excel (nmuHeituateie rpaduku), OLIGHUTH TOCTOBEPHOCTh 3HAUEHUH MapaMeTpPOB MAacCHUBA JIaHHBIX H YIAllUTh
BBITIAJAIOIME TOUKH.

- BbInoaHUTH onmMcaTeNnbHYIO CTATUCTUKY, MHOKECTBEHHBIM KOPPENSILIMOHHBIA aHAIW3, PErpeCCUOHHBIN

aQHAIW3 3aJaHHBIX 3aBHCHUMOCTEH (BJ'II/ISIHI/IC 5-7 TEXHOJIOTHYECKHX napaMeTpoB Ha 3aAaHHYIO (I)yHKI_II/IIO OTKJIMKQA
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(MHAMBUIYATBEHO 10 33JaHUIO))

OIlK-1.3 [Ipumensier 3adanus na pewerue 3a0au uz NPopeccuoHaIbHOU 00IACmU:
(GyHnamMeHTaIbHbIE - B cpele 3JeKTpOoHHBIX Tabmul, Excel mpoaHamu3upoBaTh MPOU3BOJICTBEHHBIC JAHHBIC JIOMEHHOTO I€Xa
MEXTUCIUIUIMHAPHBIC  [TAO «MMK» 1 OleHUTh BIUSHUE TEMIIEPATYPhl U JABJICHUS B IIAXT€ JOMEHHOW MEYM Ha PaBHOBECHBIM COCTaB
3HaHMA JUIA  PEIIEHMS [ra3a;
3aj1a4 B - UCcTIoNb3ys nakeT «OnucarenbHas CTAaTUCTUKA, IPOAHATU3UPOBATH BEIOOPKY U3 120 macnopToB BBITYCKA
IPO(eCCHOHATBHON kokca B ycnoBusix KXII ITAO «MMK».
ACATCIIPHOCTH - B Cpelie 3JeKTPOHHBIX Tabmui Excel mpoanamu3upoBaTh MPOW3BOJCTBECHHBIC JAHHBIC IOMEHHOTO I€Xa

[TAO «MMK» u OoLeHUTh BIMSHHE TEMIEPATYPBl U JABJICHMS B IIAXTE JOMEHHOW I1€YM HAa PAaBHOBECHBIN COCTaB
rasa;
- “crnouib3ys naker «OnucarenbHasi CTaTUCTUKAY, TPpoaHaau3upoBath BbIOOpKY 13 1300 mnaBok B KKII.

Macco- u TEILJIONMEPEHOC B ICTEPOr¢HHbIX CHCTEMAX

OIIK-1.1

Pemaer
npodeccuoHanbHbIe
3a7ayn B o0nactu
METaJUTypruu U
IPOIIECCOB
MeTai000paboTKH,
UCTIONB3YS
byHIaMeHTabHBIC
3HaHUS

Teopemuueckue eonpocel (IK3ameHayuoOHHbIE):

1. Cnoco6bl nepeHoca Termia: TemIoNPOBOHOCTb, KOHBEKIIHS, TEIUIOBOE n3nydeHue. [IoHaTus «rernooraada» u
«Terroneperayay.

2. OcHOBHOE ypaBHEHHE Terulonepenadyu (I CTAlMOHAPHOIO M HecTallMOHapHOro mporeccos). KoagduumenT
TEIJIONEPEIayu.

3. Bripaxenue 3akoHa Pypbe I TEMJIOBOIO MOTOKA, MEPEAaBaeMOro TEIUIONPOBOAHOCTHIO. KoadduimenT
TEIJIONPOBOAHOCTH. IIpuMepsI TENIONPOBOAHOCTH PA3JINYHBIX BELIECTB.

4. VYpaBHenue HproToHa Ui mpolecca TEIUIOOTAAYM OT CTEHKH K cpene. KoadduimeHT terooraaun o u
(hakTopbl, OT KOTOPBIX OH 3aBUCHT.

5. TemoBoe monodue u ero kpurepuu (Hyccenbra, @ypre, [lpanarns, Ilexne, I'pacroga). Kpurepuansuoe
ypaBHEHHE KOHBEKTUBHOI'O TEIJIOOOMEHA U €ro KpaTKas XapaKTepUCTHKA.

6. TenmooOMeH B c0€ KYCKOBBIX MaTepHAIIOB.

7. TemiooOMeH B HEMOABUKHOM CJIOE.

8. HarpeB mIOTHOTO CJIOS IPH MIEPEKPECTHOM JIBHKEHUU TTOTOKOB.

9. HarpeB MaTepI/Iana B IINIOTHOM CJIOC HpI/I prlMOTO‘IHOM 158 HpOTI/IBOTOqHOM ABMXKXCHUAX ITOTOKOB.

10. OxapakTepusyiTe o0IIHe 3aKOHOMEPHOCTH MacCOMEPeHOca B CUCTEMAX ¢ ydacTueM TBepaoi ¢asel. [losicHuTe

OTBECT HA MPUMEPE CXEMbI OJJHOMEPHOI'O IMOTOKA BCHICCTBA M3 TBEPJAOro TEjla B IMOTOK KHUAKOCTU (ra3a WY

napa), OMbIBAIOIIEH 3Ty MOBEPXHOCTb.
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11. KakoBbl 11e71 yaJIeHus BjIaru U3 TBEPIbIX U MacTooOpa3HbIX MarepuanoB? UTo Takoe Cyllka, U KaKue BHU]IbI
CyIIKU OBIBaIOT?

IIpuBenuTe OCHOBHBIE CBOWCTBA BIAKHOTO BO3/yXa (A0COJIIOTHAS U OTHOCUTEbHAS BIAKHOCTb, TOUKA POCHI,
BJIArOCOJIEP’KaHUE, SHTAIBINS (TEIUIOCOIEP/KAHUE)) U OXAPAKTEPUYITE UX.

OxapakTepusyiiTe Tpu (OpMBI CBA3U BIard ¢ MaTepraaoM. UTo Takoe paBHOBECHAs BIAKHOCTb Wy, U OT 4E€ro|
oHa 3aBucut? I[IpuBeaure npumep KpuBOH paBHOBecHs W,=f(¢).

OxapakTepu3yiTe KHHETUKY CYLIKU 110 KPUBOM CYILKH, IOSICHUB BCE MIEPUOJIBI U YYaCTKH 3TOM KpUBOI.

Kakoii mpouecc 3KCTpakuy B XUMUYECKOM TEXHOJIOTUHU HA3bIBAIOT BBILLEIAUYNBAHUEM, U TJ€ €TI0 IPUMEHSIOT?
B uem 3akitouaercs mpoliecc BhIILEIAYUBaHUS, U YTO BIUSAET IIPU ITOM Ha IEPEeHOC BellecTBa?

Uro sBisieTcs ABWKYILEW CWION Ipolecca BpllenadyuBaHusa? Kak BAMSIOT Ha CKOPOCTH BbIIIEIAYUBAHUS
IepeMelMBaHue, TEMIIEpaTypa U CTENEHb U3MENIbYEHHs TBEPOro BelecTBa?

Kakue criocoObl pacTBOpEHUs U BBIIIEIAUYUBAHUS IPUMEHSIOT B XUMUYECKOM TexHoaoruu? KpaTko nosicHute
CXEMBI UX IIPOBEICHHUS, JOCTOMHCTBA U HEJTOCTATKH.

[losicHuTe OCHOBHBIE XapaKTEPUCTHKHM aacopOeHToB. KpaTko oxapakrepusyidTe BUIbl NPHUMEHSEMBIX B
XUMHUYECKON TEXHOJIOTUHU a1cOPOEHTOB (aKTUBHBIE YIJIN, CUJIMKAreIH, IEOJUThl, HOHUTHI).

19. Kakue MmeToasl JecopOIHMM M JAecOpOMPYIOLIME areHThl NMPUMEHSIOT B XuMHueckoi TexHomoruu? 19. Kag
[IPOBOJST pEreHepalfio AKTUBHOTO YISl M 1IE0JIUTOB?

12.

13.

14.
15.

16.

17.

18.

OIIK-1.2

Brnaneer cnocobamu u
npueMamMu pPEeICHUA
HCCIIEIOBATEIBCKUX
3a1a4 B IIPEAMETHOU
00J1aCTH METaTypruu U
METaui000paboTKH

Ilpumepnuoiii nepeuens 60nPocos Onsa cemunapos — OUCKyCCuili R0 memam:

- OO11IMe 3aKOHOMEPHOCTH MTEPEHOca BEIIECTBA B TBEpAOH (paze (CTpyKTypa TBEPABIX MaTepUaANIOB; KiacCU(pUKALIUs
TBEPJIBIX MaTepuanoB; 11 (y3noHHOE paBHOBECHE; OCHOBHBIE MEXaHU3MbI MACCOIIEPEHOCA);

- O01mre 3aKOHOMEPHOCTH TIEPEHOCa BeIecTBa BO BHEUTHEH (aze, MEXaHU3MBbI TIEPEHOCA BEIIECTBA BO BHEITHEH
(a3ze; KpuTepHuaIbHble YPaBHEHHSI MACCONEPEHOCA;

- OCHOBHBIE METOJbI HMCCIIEOBaHUI MAacCOMPOBOIHOCTH B IPOIECCAX CYIIKH, aaCcOpOIUM Ul PEHICHHUs
npodecCHOHANBHBIX 337134  (BIUSHUE MOPUCTOW CTPYKTYphl Ha MAacCCOIpPOBOJHOCTh IPH CYIIKE; BIUSHUE
(U3NYECKUX CBOWCTB Cpelbl B MOpax MaTepuaia Ha MacCOMPOBOJHOCTh TMPH CYIIKE, MAacCOMPOBOTHOCTh TPH
CYIIKE KOJUIOUTHBIX KaMJIIIPHO-TIOPUCTHIX MaTepHaioB; MAaCCONPOBOTHOCTh MPH aCOPOIIIH)

OIlIK-1.3

[Ipumensier
byHIaMeHTalIbHbIE
MEXIUCLUIIIIMHAPHBIE
3HAaHUS JUIS  pelIeHus
3a1a4y B

Ilpumepnvle npakmuyeckue 3a0anus:
1. HaganbHOE cOCTOSIHME BO3IyXa, MPUXOASIIEro B kKamopudep t; = 15 °Cu ¢ = 40%. B xanopudepe Bo3nyx
HarpeBaetcs 10 t, = 130 OC. Ha BbIxoze U3 cymuiku @ = 95%. [lotepu Temia B 1€MCTBUTENBHOM MPOLECCE CYIIKH
Onor = 1,5 MJIx. HaiiTu pacxon Temia Ha I€MCTBUTENBHBIN MPOLIECC CYIIIKH.

2. Boime paCCqHTaHHBIﬁ MMponecC CymKu Mponu3BOAAT CMCCBIO CBCIKETO BO3/1yXa U OTpa6OTaHHOFO, IIpHU4CcM|
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quukamopa KomnemeHyuu
npodeccuoHanbHOM [pY CMELICHUH TeMIlepaTypa cpeanss Mexxy HuMu. [lotepu Temna B AeiCTBUTEIHHOM MPOLECCE CYIIKHU (nor = 1,9
JIESITEIIbHOCTH MJI>x. Haiiti pacxon Teruia Ha AeWCTBUTEIBHBIN MPOIECC CYIIKH MPU MEPEKPECTHOM JABIKCHUU (ha3.
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CYWIKHU (nor = 1,5 MIx. HaiiTi pacxoj Tersia Ha 1elCTBUTEIbHBINA MPOLECC CYIIKH.

rpu Temneparype t, = 130 oC. [ToTepu Temna B mporecce Cymku Quor = 1,5 M/Ix. Haiitn naponpoHuniaeMocTs 1
[pacxo]1 Teria Ha MPOUECC CYIIKH.

3. Ha cymky npuxoaat octeiBiine apiMoBbIe Ta3bl t; = 180 "C u d = 10 1/Kr u BO3AyX ¢ TeMIIEpaTypoi t; =
°C u ¢ =40 %. Cymka npoucxoaut npu temneparype t,= 130 oC. [ToTepu Teria B 1eHCTBUTEIILHOM MPOLIECCE

4. Cyuika 1o nNyHKTY 3 MPOMCXOAUT C PEUUPKYJsLnel 0TpabOTaHHBIX JbIMOBBIX ra3oB. CyllIKa MIPOUCXOIUT]

IIpoueccol U anmapaTsl B XHMHYECKOI M MeTAJUTyPruyecKoi MpoMbIIIJIEHHOCTH

OIIK-1.1

Pemaer
npodeccroHaIbHbIE
3a7auyd B oOnactu
METaJLTYyPrHH U
IPOIIECCOB
MeTami000paboTKH,
UCTIONB3YS
byHaaMeHTalbHbIE
3HaHUS

1
2
3
4
5
6.
7
8
9
1

21

. Knnaccuukarus OCHOBHBIX MPOLIECCOB U aNIapaToB XUMUUYECKONW U METAJLTyPrU4eCcKOi MPOMBILIIEHHOCTH.
. AHanu3 ¥ pacyeT TEXHOJIOIMYECKOH anmnapaTyphl.

. Ob111e MoyI0KeHMsI 0 COCTABICHUN MaTepHUaIbHbBIX U TEIJIOBBIX OalaHCOB.

. OcHOBHOE ypaBHEHUE TUIPOCTATUKHU U €TO IPUMEHEHHUE.

. OCHOBBI TMIPOJJMHAMUKHU. Y paBHEHUE HEPA3PBIBHOCTH MOTOKA.

. PexxuMBbI IBHYKEHUS )KUIKOCTH.

. YpaBHeHue bepHyum 1 UACaIbHBIX U PEATbHBIX KUIKOCTEH.

. [lorepu Hanopa u UX pacyeT B 3aBUCUMOCTH OT PEKUMOB JIBUKEHHUS JKUIKOCTH.
0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Teopemuttecxue IK3AMEHAUUOHHbIE 60NPOCHL:

OCHOBHBIE KPUTEPHUH TUIPOIMHAMUYECKOTO O J00MS.

MecTHbIe COPOTHUBIIEHHS TIOTOKAM UM pacyeT TPyOOIpOBOOB AJIsl TPAHCTIOPTA KUAKOCTEH.

Ilepememenue xunkocreit. Hacocsr.

ITopuiHeBble HACOCHI.

I{eHTpOOE)KHbBIE HACOCHI.

Kparkast xapakTepucTHKa TeII00OMEHHUKOB: TOBEPXHOCTHbIE U CMELICHHUSI.

KoxyxoTpyOHbIe TETIIOOOMEHHUKN: KOHCTPYKLUS U HETOCTATKH OJJHOXOJOBBIX TEIIJIO0OMEHHUKOB.
MHoroxooBsle Ternao00MeHHUKH. TemnooomenHnkH ¢ U-00pa3HbIMU TpyOKaMH.

OcHoBHbIE CIOCOOBI YBETMUEHNS HHTEHCUBHOCTHU TEINIOOOMEHA.

CpaBHHTENbHAS XapaKTEPUCTHUKA TEINIO0OMEHHBIX anmnapaToB. [Iopsiok pacueTa TEMI00OMEHHBIX alIapaTosB.
OCHOBBI TEIJIOBOTO pacyeTa peKynepaTopos..

OCHOBBI TEMJIOBOIO pacyeTa pereHepaTopoB.

. IHosicanTe CXEMY pa6OTBI OKCTPAKIIMOHHBIX alllapaToB C HCHIOABMIXXHBIM CJIIOCM TBEPAOIO0 MaTcpualla, HX|
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NTOCTOMHCTBA U HEJOCTATKH.
22. TlosicHute cxemy pa0OThl HENPEPHIBHO JEHCTBYIOMIMX AKCTPAKIHMOHHBIX amlaparoB C MeXa-HUYeCKUM|
NepeMeIBaHUueM, X JOCTOMHCTBA U HEJOCTaTKH.
23. Tlosicnute cxeMy pa0OThl SKCTPAKIHMOHHBIX AamNlapaToB CO B3BEIICHHBIM (WM KHISAIIMM) CJIOEM, HUX
NTOCTOMHCTBA U HEJJOCTaTKH.
24. TlosicHUTE OCHOBHBIE XapaKTEPUCTHKH ancopOeHTOB. KpaTko oxapakTepusyiTe BHIBI NpPU-MEHIEMBIX B
XMMUYECKON TEXHOJIOIMHU aIcCOPOCHTOB (aKTUBHBIE YIJIU, CUJIMKATEIH, LIEOJIU-ThI, HOHUTHI).
25. Kakume MeTonwl jaecopOUMU M JIeCOpPOMpYIOIIME areHThl NMPHUMEHSIOT B XUMHUYECKoW TexHojormu? Kak
[IPOBOJIAT PEreHepalio AKTUBHOT'O YIJIsl U LIEOJIUTOB?
26. Ilosicaute cxemy pabOThI aICOPOEPOB € HETIOABIKHBIM CIIOEM TOTJIOTHTEIIS.
27. Tlosicuute cxemy paboThl a1cOpOEPOB € ABUKYIIIMMCS CIIOEM MOTJIOTHTENS.
28. Ilosicaute cxemy paboThI a1cOPOEPOB C KUIISIIUM CJIOEM TTOTIIOTUTEIIS.

29. Kakue mporecchl OTHOCST K HOHOOOMEHHBIM, B U€M MX OTJIMYME OT OOBIYHOM a/IcopOLny, U TlIe UX
npuMeHsIoT? KpaTko moscHUTE cXeMy yCTPOHCTBa U pabOThl HOHOOOMEHHOM YCTaHOBKH MEPHOANIECKOTO
neiictBus. Kak MOXHO MHTEeHCH(UIIMPOBaTh pab0Ty HOHOOOMEHHBIX YCTAaHOBOK?

OIIK-1.2 Bnaneer cnocobamu u Ilpumepnoe 3a0anue na Pacuemmno-zpaghuueckyro pabomy:
nprueMamu pewenus |Tema: «Pacuém odopyoosanus yuacmka nooozpe6a ucxoOHou cmecu peaKknmopHou ycmaHo6Ku»
HCCJIEIOBATEIbCKUX [{env pabomoi:
3aJad B IpeaMeTHOM [TermmoBoi U ruIpaBIudecKuil pacueT 000py10BaHMs yuyacTKa I1010rpeBa HCXOAHOM CMECH PEaKTOPHOM YCTaHOBKH.
obnactu MeTamtypruu u [Hcxoousie oanmuvie:
MeTaI000paboTKH CMech: memanon - moyon
Maccosas nois HKK x,,.,. = 0,50
Pacxon cmecu G = 27000 xa/u
HavansHas TemnepaTypa BojasHoro mapa t;, = 150 °C
Koneunas remnepatypa BoasHoro napa t;, = 150 °C
HavansHas Temneparypa cmecu ty, = 25 °C
Koneunas temneparypa cmecu ty, =65 °C
JlaBnenue BoasiHOTO Mapa P,,=480000 Ila
["eomeTpuueckas BeicoTa nmoabeMa N,.,,, = 21 m
OIIK-1.3 [Tpumensier Ilpumepnovie npakmuueckue 3a0anus:
byHaaMeHTalbHbIE 1. Pacuer cTaHIapTHOro KOXKyXOTPYOHOrO ammapara Julsl Mpoliecca HarpeBa CMeCH MO CIeAYIOIIUM
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MEKTUCIUTUTHHAPHBIE
3HaHuA 1A pPCIICHUA
3aj1a4 B
podeCCHOHAIBHOM
JCSATEIBHOCTH

MCXOTHBIM JTAHHBIM: MCXOJHAas CMeCh XJopodopM - ykcycHasa kuciota; MaccoBas aois HK xuk = 0,26; pacxon
cmecu G = 23300 kr/4; HayanmpHas TemnepaTypa BoasHoro napa tlu = 160°C; xoHeyHas Temreparypa BOJASHOTO
mapa tlk = 160 °C; navanbHas temmeparypa cMmecu t2H = 30°C; xoHeuHas Temieparypa cmecu t2x =61 °C;
nasnenue BoasHoro napa Pn=480000 I1a; reomerpuueckas Beicota mogbeMa hreom = 21 m.

2. PacueT opueHTHUPOBOYHOTO AMAMETpa TPyOOImpoBoAa W BHIOOpP CTAaHAAPTHOTO JAMAMETpa TPyOOIpoBOaa
[0 CJICIYIOIIMM MCXOIHBIM JIAaHHBIM: HCXOJHAS CMECh XJIOPOPOpM - YKCyCHas Kuciota; maccoBast goist HK Xy, =
0,26; pacxox cmecu G = 23300 kr/4; HayaIbHAsg TEMIEpaTypa BOASHOrO napa t;; = 160 °C; koHeuHast TemrepaTypal
BOJIsIHOTO Tapa ti, = 160 °C; naganbHas Temneparypa cmecu ty, = 30 °C; koHeuHast TeMiiepaTypa cMecH ty, =61 °C;
naBieHue BoasHoro napa Py, =480000 Ila; reomeTpudeckast BbicoTa MoabeMa hyeoy = 21 M.

3. Pacué€r CKOpOCTHM [BIIKEHHS >KHUJIKOCTH M OIPEACNICHHE pPEeKHUMa €€ JBMKCHHUS IO CIECIYIOUUM
MCXOJTHBIM JIaHHBIM: UCXOJHAs cMech XJopoopM - yKcycHas kucioTa; MaccoBas noist HK xu = 0,26; pacxon
cmecu G = 23300 kr/4; HayanmpHas TemmnepaTypa BoasHoro mnapa tj; = 160 °C; koHeuHas TeMrnepaTypa BOASHOTO
napa t;, = 160 °C; HayasibHas Temneparypa cmecu t, = 30 °C; KoHeuHas TeMiiepaTypa cMecH tr, =61 °C; naBneHue
BoastHOTO TIapa P,;=480000 ITa; reomeTpuueckas BeicoTa orbema hyeoy = 21M.

4. Pacuér koddduimenTa TUAPABINYECKOTO COMPOTHUBICHUS MO CIEAYIONIMM HUCXOAHBIM JaHHBIM:
MCXOJ/IHAsE CMeCh XJIOpodopM - yKeycHas kuciioTa; maccoBas nosst HK xg = 0,26; pacxon cmecu G = 23300 kr/u;
HayajlpHas TemIlepaTypa BoJsfHOro mapa t;y, = 160°C; xoHeuyHas TeMmmeparypa BoasHoro mapa ti, = 160 °C;
HavyaJbHas TemrepaTypa cMecH tyy; = 30 °C; koHeuyHas Temmeparypa cmecH ty, =61 °C; maBiieHHe BOJSHOTO Iapa)
P:r=480000 ITa; reomeTrpryeckas BpICOTa MOIBEMA hreoy = 21 M.

5. Pacuér ko3¢ pu1MeHTOB MECTHBIX COMPOTUBICHUN MO CIEAYIOIINM HUCXOIHBIM JIaHHBIM: HCXOJIHASI CMECh
xjopodopM - ykcycHasi kucioTta; maccoBas noist HK xg = 0,26; pacxon cmecu G= 23300 kr/g; HavanbpHas
TeMreparypa BoAsHoro mapa tj; = 160°C; xoHeuHas Temmeparypa BojastHoro mapa t;, = 160 °C; HadanbpHad
TeMIieparypa cMec ty, = 30 °C; koHeUHas Temreparypa cMmecH ty, =61 °C; maBienue BoasHoro mapa P,;=480000
[1a; reomeTpruyeckas BbICOTa MOABEMA hyeoy = 20M.

6. Pacuér mosiHOM MmOTepH HAMmopa B TPYOOIIPOBO/IE 1O CISAYIONIMM UCXOIHBIM JAHHBIM: UCXOJIHASI CMECh
xJ10pohopM - yKcycHas kuciota; maccoBas 1o HK x,, = 0,26; pacxon cmecu G = 23300 kr/4; HadanpHas
TeMIieparypa BOJAsHOro napa t;; = 160 °C; koHeunas Temneparypa BoastHOro napa t, = 160 °C; HauanbHast
reMreparypa cmecH tr,= 30 °C; koHeuHas TeMIieparypa cMecH ty, =61 °C; naBnenue BoasHoro napa P,,;=480000

[Ta; reomeTpuueckasi BbICOTA MOABEMA hyeoy = 20 M.

Du3nyecKass XUMHS MAPOMETALTYPrHYECKHX NMPOLECCOB

OIIK-1.1

Pemaet

TepMoanHaMUKa U KMHETUKA peaklUi rOpeHusi B Ta30Boi (pase, reTeporeHHble peakiuu. 3akoHsl [ecca,
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quuKamopa KomnemeHyuu
po¢eCCHOHAIIbHBIC Kupxroda u cnenctsus u3 HuXx. TepmoanHamMudeckue GyHKINUH (MTOTSHITHANBI), XUMHYECKHI TTOTCHIIHAIL.
3ama4y B 00acTd | AHAIM3 PAaBHOBECHS PEAKIMi rOpEHUs BOJOPOa U MOHOOKCH A yriepoaa, KuciopoaHbIi MOTEHITA Ta30BOM
METaJIIypTUn 1 (ba3el. Peaknus BonsHoro raza. KnHeTuka 1 MexaHu3M peakiuii ropeHus. TepMoauHaMuKa peakiuii TopeHust
MIPOLIECCOB yriepona
MeTauI000paboTKH,

UCIIONIB3YsI
dbyHIaMEHTAIBHBIC
3HAHUS

OIIK-1.2 Bnaneer cnocobamu u TepMonuHaMHYECKUH aHaaU3 TPOLECCOB TEPMUYECKOW JHUCCOIMALMM XUMHYECKHUX COCIMHCHHM.
npueMamMu penieHus [YpyrocTb AUCCOLMAIIIH.

HCCIIEI0BATEIILCKUX Jucconmaruss kapOOHATOB W OKHCIIOB. KuHETHMKa, MEXaHHM3M Ipollecca AMCCOIMAIMU KapOOHATOB
3a/ady B TpeAMETHOM [MeXaHu3M U OCHOBHbIE KHHETHYECKUE 3aKOHOMEPHOCTH MPOIECCOB OKUCIICHUS METAJIOB
00J1aCTH METAJLTyprUu U OOmas  XapaKTepUCTHKa BOCCTAHOBHUTEIIBHO-OKHCIUTEIBHBIX peaknuid. MexXaHu3M ¢ KHHETHKA)
METAIII000pa0bOTKH BOCCTAHOBJICHUSI OKCHJIOB.
TepMoanHaMHUKa BOCCTAaHOBJIEHHS] METAJUIOB ra3aMu. BoccTaHOBIEHUE OKCUIOB METaILJIa BOAOPOIOM U OKCHUIOM
yriepona. Kap6o - MeramiorepMuyeckoe BOCCTAHOBJIEHUE OKCHIOB.

OIlK-1.3 [Tpumensier MeTtamurypruueckue paciiaBbl. AKTUBHOCTh KOMIIOHEHTOB B pacTBopax. Meramunypruueckue numaku. CylniHocTh
(byHIaMeHTaJIbHbIE OKHUCJIUTEIBHOIO paQUHUPOBAHUS JKEJIE3HBIX CIUIaBOB, BakyyMupoBaHH. [Iponeccs nedocdopanuu,
MEXIUCIUIUTMHAPHBIE  [MecyIbypaliuu B KeJIe3HbIX cIuiaBax. Packucnenue metamioB. [loBepXHOCTHBIE SBIEHUS B METAJUTYPTUYECKUX.
3HaHUsL JJs1  pemeHus [[loBepXHOCTHO-aKTUBHBIE BEIIECTRA.
3a/1a4 B
npodecCuOHATIbHON
JIEATETbHOCTH

YaasiauBanue, nepepadoTka U HCNOJIb30BAHNE NPOMbILLICHHBIX T230B

OIK-1.1 Pemaer 3aoanue na Ixzamene
NPO(eCCHOHAIBHBIC Onucarb TEXHOJIOTMYECKYIO CXEMY IO PUCYHKY
3ajaun B 00MACTH (ypcary, TEXHOJIOTHYECKYIO CXEMY 10 PUCYHKY:

MeTajyprun 1 ibuc 1 ra30c60pHUK KPYTIIOTO CEYEHMS
poreccos puc. 2. CxeMa IepBHYHOIO OXJIAkK/IEHHUs KOKCOBOTO I'a3a B XOJIOAUIBHUKAX C TOPU30OHTAILHBIM PACIIONOKEHUEM
MeTamuo00paboTKH, Tpy6

HCIIOJIb3YS
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byHI1aMeHTalIbHbIE puc. 3. Cxema nepepabOTKU HaJICMOJIbHOM BOJIBI C MCIIOJIb30BAHUEM COJICH CBSI3aHHOTO aMMMAKa:
3HAHUS puc.4. Cxema noxydeHus cyibdara aMMOHHS 110 CATYPATOPHOMY METOJTY:

puc 5. Cxema GeccaTypaTopHOro crocoba rnoyydeHus cyibdara aMMOHUS

puc. 6. Cxema npousBoJcTBa (pocara aMMOHHS U3 aMMHaKa KOKCOBOTO Ta3a

puc. 7.Cxema ylaBIuBaHUs aMMHUaKa U3 KOKCOBOTO raza KpyroBbsiM (hochaTHBIM CIIOCOOOM

puc. 8. Cxema BBIICTICHUS TUPUIMHOBBIX OCHOBAHUN METOJIOM OTCTAWBAHHS

puc. 9. Cxema BbII€TICHUS TUPUIMHOBBIX OCHOBAHUN MAPOBBIM METOJ0OM

puc.10. Cxema COBMECTHOTO U3BJICUEHUSI aMMHUAKa U CEPOBOJIOPO/Ia U3 KOKCOBOT'O Ta3a

puc.11. Cxema Knayc-npouecca

puc.12 Cxema KOHEUHOTO OXJIAXKICHUS Ta3a ¢ IKCTparupoBaHueM HaTalluHa U3 BOJBI CMOJION
puc.13. Cxema ynaBinuBaHus O€H30JIbHBIX YTIIEBOIOPOAOB U3 KOKCOBOTO Ta3a

puc.14. TexHonoruueckas cxema BbleJIEHUSI OCH30JbHBIX YIJIEBOAOPOIOB U3 MOTJIOTUTENIHOTO Macia
puc. 15. Cxema perenepanuu KaMeHHOYTOJIBHOT'O MacJia ¢ IpUMEHEHUEM TpyOUuaTol nevu

puc. 16. Cxema ckiaja cMOJbl KOKCOXUMHYECKOTO 3aBO/1a

puc. 17. TexHonoruueckas cxema (HpakiimOHHPOBAHUS KAMEHHOYTOJIBHON CMOJIBI B OJTHOKOJIOHHOM arperare
puc. 18. TexHonornyeckas cxema nepepadboTKy HaQpTAIUMHOBOUN Ppakuyu

puc.19 Cxema nmpenBapuTenbHON pekTudUKamu ceiporo 6eH3zona

puc.20. [puHIunuanbHas cxema CepHOKHCIOTHOW OYUCTKU

puc. 21. IlpuHIMnUanpHas cxema YCTaHOBKH THIPOTEHU3AIMOHHONW OYMCTKHU «ChHIPOTo OE€H30J1a»
puc.22. [IpuHIMNManpHas cxeMa pa3rOHKU ChIPOTo O€H30J1a MOCIe CEPHOKUCIOTHON OUUCTKH
puc.23. [IpuHIMnuanpHas cxeMa pa3sroHKU ChIpOro 0€H30J1a MoCie THAPOreHU3allMOHHON OYHCTKU
puc.24. CxeMa npou3BOACTBAa UHIEH-KyMapOHOBBIX CMOIT

puc 25. Cxema OMOXMMHYECKOM OYMCTKUA CTOYHBIX BOJI

OIIK-1.2 Bmaneer cmocobamu u Pewiump 3a0auy
nprueMamu peLeHus Bapuanr 1
UCCIIEIOBATEIhCKIX
3aJa4 B IPEIMETHOM
o0JacTu MeTaulypruu u
METaI000paboTKU

1.PaccunTath COIEpKAHHE CHIPOTO OEH30Ma M CepoBoIopoaa B 1 M® NPSMOro KOKCOBOTO Tasa.
XapakTepuctuka muxThl, %: WP=8,8; A°=7,5; V' = 24,8; S°= 2,15; N°=1.95%.

2. Harnerarens kocoBoro rasza oOcCIy>KMBaeT KOKCOBBbIM OJok u3 2 Oarapeil mo 65 medel kaxnas c
MOJIE3HBIM 00bEMOM Kamephsl 32,3 M°. PasoBast 3arpy3ka 23, 5 T CyXOW WIMXTHI, , Iepuo KokcoBaHus 14,33 4,
o6opoT meun 14,5 4. Xapakrepuctuka mmxTel WP=9%; A°= 8,1%; V"= 26,5%; S°=0, 61%; N°=2,3%.
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Ornpenenursb:

A). Temrieparypy rasa mociie Haruetarelsi, €Ciii ero Temmeparypa mocie [I'X = 25°C.,

B). He0OX0MMYIO MOIIIHOCTD Ha Bally HarHETATEIs

[Ipu pacuere npuHATH cymmapHsbIil Hanop HarHeratens = 3000 mM.Boz.cT. ( Ha Bcace 500 MM.BOJ. CT.; HA
Haraetanuu 2500 mm. Boxa. Cr.)

3. Paccuntarh HEOOXOIMMOE KOJIMUYECTBO XOJIOAMIBHUKOB JJIS OXJIAXKICHHS TOCTYIAIOUIETo rasa.

[ XOM0IMIBHUKOB — C TOPU30HTAIBHBIM PACIIOJIOKEHUEM TPYO.

KOJINYECTBO MOCTYMAIOIINX T'a30B:

cOKCOBBIi ra3 - 140000 m>/u.

MaccoBasi KOHIIEHTpalUsi KOMIOHEHTOB:

30JISTHBIE TTaphl — 355,0 r/M3;

1apbl cMoJibl — 89,0 F/M3;

beH30JIbHBIE yTIeBoA0poabl — 30,0 /M,

crepoBogopoa — 2,0 /™,

iMMHaK — 8,0 /v

[emneparypa nocrynatomero raza 86 °C, napnenue 760 MM. pT. CT., TEMIEpATypa ra3a Ha BbIXOJE U3
xonoawibHuka 28 °C, maBnenue 745 MMm. pT. cT. TemrepaTypa oxJaxaaromieil Boabl Ha Bxoje 25 °C, Ha Bbixoje 42
°C.

XapakTepuctuka muxthl WP=6,0%; A°= 7,55%; V'= 24,5%; S°=2,12%; N°=1,88%

OIlK-1.3

IIpumensier
(byHIaMeHTaJIbHbIE
MEXIUCLIUIIIIMHAPHBIE
3HAHUSA JUIS  pelleHus
3a1a4y B
npodecCuOHATbHON
JESATEIIBHOCTH

BOI’IpOCbl K 9K3ameHam

l. CoctaB u BBIXOJ JICTYUUX XUMUYCCKHUX NTPOAYKTOB KOKCOBAHUA.

2. DaxTOpPBI, BIUAIONIME Ha BHIXOJ M KAUECTBO XUMHUYECKUX MPOJYKTOB KOKCOBaHMS

3. IlepBruHOE OXJTaXK/I€HHE KOKCOBOTO ra3a u ero HeooxoanmocTs. OXmax/ieHne rasa B razocoopanke. CymHoOCTb
11 OCHOBHBIE ITapaMeTphl ATOro npouecca. L{uki razocoopHuKa.

1. HepBI/I‘IHOC OXJTAXKJACHUE KOKCOBOI'O Ira3da B IICPBUYHBIX I'a30BbIX XOJOJUJIbHUKAX. CpaBHI/ITeJ'H)HaSI
XapaKTepUCTHKA XOJOAUIbHUKOB Pa3INYHBIX KOHCTPYKIUI. O4YHCTKaA Ta3a OT CMOJBI.

b. HeobxoauMocTh OYMCTKH raza oT cMoibl ¥ HadtanuHa. OcHOBHOE 000py/0BaHUE OT/ENIEHUsI KOHACHCAUU U
nenuiaMaly cMojbl Pacrionoxxenue o6opynoBanus. TpaHCIOPTHPOBaHUE Ta3a yepes anmnaparypy Lexa
VIIaBJIMBAHUS

. Brixon ammuaka IIpHU KOKCOBAHUHN yrneﬁ. CBoiicTBa 1 IMPUMCHCHUC aMMHAKa, HCO6XO,Z[I/IMOCTB €ro
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yJIaBiIMBaHUA. BeIX0J M cocTaB HaICMOJIBHOM BOJBI.

/. Cxembl IepepabOTKN aMMUAYHOM BOJBI 0€3 Pa3NoKEHHS COJICH CBSA3aHHOTO AaMMOHHUS H C X Pa3JIOKCHHUEM.
[TapameTpsl IpOIIECCOB.

3. CaoiicTBa u npuMeHeHue cyibdata aMMonus. CriocoObl moyyeHus cyiabdara aMMoHUs. OTINYUTEIbHbIE
0COOEHHOCTH Pa3HbIX CIIOCOOOB.

). TexHomorus MOTy4YEHUS CyIb(aTa aMMOHHUS TI0 CATYPaTOPHOMY CITOCO0Y.

10. ®DU3MKO-XMMHUYECKHE OCHOBBI CaTypaTOPHOIo IIpolecca NoiaydeHus cynbdara ammonus (Bnusuue
TeMIepaTypbl, TypOyJIn3alui MaTOYHOTO PAcTBOpA B caTyparope, BeNMUnHbI pH, Xapakrepa u comepkanus
puMecei. )

11. TexHoNOTHs MOy4IeHUS Cyb(ara aMMOHHUS IO OeccaTypaTOpHOMY crioco0y. Y CIIOBHSI BEICHUS ITpoIecca.
E€ mocTonHCTBa M HEJOCTATKH.

12. TexHonorust BblAENEHUS JIETKUX MUPUAMHOBBIX OCHOBAHUHN M3 KOKCOBOI'O ra3a METOJJOM OTCTAUBAHMUSL.
CymHOCTh MeTOa. 3aBUCUMOCTh KauecTBa MUPUAMHOBBIX OCHOBAHUHN OT PAa3JIMYHBIX (haKTOPOB.

13. TexHonorust BblAENEHUS JIETKUX MUPUANHOBBIX OCHOBaHUM M3 KOKCOBOT'O ra3a apoBbIM METO/IOM.
CymHOCTh MEeTO/Aa. 3aBUCUMOCTh KayecTBa MUPUAMHOBBIX OCHOBAHUH OT pa3IUYHBIX (PaKTOPOB.

14. Pecypcsl MIpuAMHOBBIX OCHOBAHUM U X PacIpeieIeHue MEXAy ra3oM, BOJAOW U CMOJIOW. XapaKTepUCTUKA

JIETKUX MUPUAUHOBBIX OCHOBAHUW U UX NpUMeHeHne. ODU3NKO-XUMUYECKUE OCHOBBI BBIACIECHUS IMPUIUHOBBIX
OCHOBAaHUI 13 KOKCOBOT'O ra3a.

15. Koneunoe oxnaxaenue kKokcoBoro rasa. Ero 3agaun. Crioco0sl.

16. CocraB, CBOICTBA U BBIXOJ] CHIPOro OeH307a. XapaKTepUCTHUKA €T0 KOMIIOHEHTOB

L7. Crioco0n! ynaBiuBaHusl O€H30JIbHBIX YTIEBOAOPOIOB U3 KOKCOBOTO ra3a. XapaKTepUCTUKa
MOTJIOTUTENbHBIX Mace.

18. Perenepanus nornoTuTesnbHOro Macia. TexHomornyeckas cxema.

19. VYnapnuBaHue OEH30JIBbHBIX YIIIEBOJOPOJIOB B CKpyOOepax. dakTopsl, 00yCIIaBIMBAIOIIUE YIIABIUBAHHUE
OEH30JIBHBIX YTIIEBOJOPOIOB.

20. Beinenenue O€H30JbHBIX YIIIEBOAOPOAOB U3 MOTJOTUTENHFHOTO Macia. PakTopsl, ONpeAesSIone Ipolecc
necopOrnu. CriocoObI BBIJICIICHHS, KX TTPEUMYIIECTBA U HEIOCTATKH

1. TexHoJornuecKas cxema BblJIeIeHUs] OEH30JIBHBIX YTII€BOJOPO/IOB U3 MOTJIOTUTEIBHOTO Maclia

2. OO6pa3zoBaHue cepoBOIOpoIa IpU KOKcoBaHUH. CBOMCTBA CEpOBOOPOAa. METOIbI OUNCTKH KOKCOBOTO Ta3a

0T cepoBoaopoaa. OCHOBHBIE MPUHIIMITEI BEIOOpA CIIOCOOA OUUCTKH ra30B OT CEPHUCTBIX MTPUMECEH.
23. AMMUaYHBI METOJ] YJABJIMBAHUS CEPOBOAOPOJA. TEXHOJIOTHsI COBMECTHOTO U3BJICUEHUSI aMMHAaKa U
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CCPOBOJOPOJAa U3 KOKCOBOI'O I'a3a.

24, OcHOBHBIE 3TaIbl IEpepadoTKku coiporo Oenzomna. [IpeaBapurenbHas peKTUHUKAIHS CHIPOro OeH301a.
25. CylIHOCTh CEpHOKHCIOTHOM ouucTKU (ppakuu bTK

26. TexHomorHmyYecKasi cxema CepHOKHCIOTHONW ouncTKH (hpakiuu BTK

27, Teopernueckre OCHOBBI KaTaTUTHIECKOH TuapoourcTku (ppakmuu bTK. Xumusm mpouecca. MeToas
KaTAIMTUIECKON THIPOOYNCTKH.

P8. OxkonuarenbHas pekTudukais 0eH30IbHBIX YTIEBOIOPOIOB

29. O0pa3oBaHre CMOJIBI TPH KOKCOBAHUH, COCTAB ¥ CBOWCTBA CMOJIBI

30. [ToaroroBka cMOJIBI K iepepadOTKe

31. TexHomorust peKTH(GHUKAINN KAMEHHOYTOJIBHOM cMoJibl. CxeMa mporecca.

32. Ounctka ¢pakuuii cmonsl. [Ipumenenue u ciocoObl mepepaboTKu GpaKIIUH CMOJIBI

33. [TepepaboTka HadTammHOBOH Ppakiun. [Tyt MOBBIIICHUS Ka4ecTBa U KOAPPHUITUSHTOB U3BJICUCHHS
HadTamuHa.

34. OuncTKa CTOUYHBIX BOJ KOKCOXMMHUYECKHX 3aBO0B. BaxkHocTh mpobsiembl. VMcTounnku o0pazoBaHus
cTokoB B KXII. MeTo/ibl OUMCTKH CTOUHBIX BOJ.

35. TexHonorust GMOXUMUYECKOTO criocoda 06echeHOoTMBaHUSA CTOYHBIX BOJ

36. [Tony4yeHne MHIEH-KYMapOHOBBIX CMOJI. Y CIIOBUS NOJdy4deHus. TexHoaornyeckas cxema.

37. Texnonorust nonydenus ocara aMMOHUS

38. Krayc-miporecc

39. TexHOJIOrHsl KaTaTUTUYECKOM TMIPOOUYUCTKH

10. TexHonorust Kpyroporo gocharHoro MeToga OUMCTKH KOKCOBOT'O Ta3a OT aMMHaKa.

Tecmul Ons SK3aMeHa
1.3a cuer uero MMPOUCXOAUT OXJIAXKACHUC IIPAMOIO KOKCOBOT'O rasa B pr6anHx MEPBUYHBIX I'a30BbIX
XOJ'IOI[I/IHBHI/IKB.X?

3a cYeT ucmapeHust HaJICMOJIbHOUM BOJBI

3a cueT Terionepeaayn MeX1y Ta30M B OXJIK/IAIOMIECH KUIKOCTHIO

3a cuer KOHBCKIMH OT Ia3a K XXHUJIKOCTH

o ¢ H N

3a cuer BBIACICHHUA KOHACHCATa U3 KOKCOBOT'O Ira3a C KaKoii

CJIBIO B MC)KprﬁHOC MIPOCTPAHCTBO XOJOJUIIBHUKOB IMOAACTCSA BOAO-CMOJIsIHAA BMYJ'ILCI/ISI?
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Jlyis mpenoTBpalieHus: OMOJIOTHYECKOT0 00pacTaHus MOBEPXHOCTH TPYO

Jliig ipe1oTBpalleHus OTIIOKEeHHU M HadTanuHa

Jis mydiero pas3ziesieHus Ta30BOM, JKUIKON U TBepaAoH ¢a3

o
a—

Jlnst mpetoTBpalleHyss KOppO3uu

e © o N

Kak wu3Mensercs PaCTBOPCHUC aMMHaKa, YIJICKUCIIOTBI, CEpOBOAOpPOJAA, LHUAHUCTOIO
KOMIIOHCHTOB KOKCOBOI'O I'a3da B €TI0 KOHACHCATC IIPpH boiee I‘J'IY6OKOM oxnaxaeHuu B I11'X ?
VBennuuBaetrcsa . Hert HpHMOﬁ 3aBUCMMOCTH He u3mensercs YMCHBIIACTCA

JUJ1s 9ero ycTaHaBIMBAIOTCS ANEKTPOMUIBTPHI B IIeXaX yIaBIUBAHHS ?

BOJIOpOJIa U JIp.

s ynaneHust u3 KOKCOBOTO Ta3a TyMaHOOOpa3HOW CMOJIBI M HadTaTuHa

14.

I[JIH yAaJIeHHud U3 KOKCOBOI'O ra3a KOKCOBOH U erJ'H:HOﬁ IbIIN

15.
14

I[JI?[ YAAJICHHA U3 KOKCOBOT'O ra3a CEPHUCTBIX U a30THCTBIX COCIII/IHGHI/Iﬁ

~—O

17.

I[JISI YAAICHHA U3 KUCJIOpOAa BO3AyXa XUMHYCCKU daKTUBHBIX COGI{I/IHGHI/Iﬁ

18.

KOMILIEKCHOW 00pabOTKM BOJIbI) HE MOKET MPEBHIIIATH

42°C 50°C 30°C 55°C

TEeTI000MEHHOM armapaTypsl ?

19.

TeMnepaTypa TEXHUYECKOMN BOJIBI O60pOTHOFO OUKJIa Ha BBIXOAC HU3 TEIIO0OMEHHOU arrmapaTypbl (663

UTto sBIsI€eTCA OCHOBHOM HpI/I‘{I/IHOI\/’I OrpaHHUYCHUS HArpcBa O60pOTHOI>'I TEXHUYSCKOM BOJIbI HA BEIXOJIE U3

VYcunenue Koppo3uu TEMJI000MEHHOH anmnapaTypsl

22. .

HeB03MOKHOCTB OXJIaJUTh HATPETYIO0 OOOPOTHYIO BOAY B JAJbHEHIIIEM JIO HYKHOM
TEeMIIepaTyphl

Z23.

OTtnoxenue (pycoB Ha OBEPXHOCTHU TEINIOOOMEHHON anmnapaTypsl

2L
9.

2

OTnoXeHHe cojieii )KECTKOCTH U OHMOJIOTHYECKOE O6paCTaHI/IC OoXJIaKJaeMou IIOBCPXHOCTHUD Y

4
3
24.
>
>
[

Kak n3mensercs TCMIICPATypa KOKCOBOI'O ra3a, mpoxoas 4€pe3 MAaITUHHBIN 3217

YMmeHbI1aeTcs

OTO0 3aBHCHUT OT KOJIMYECTBA NNEepCKaAYNBACMOT O Ira3a

VYBeanuuBaeTcsa
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ITO 3aBUCHUT OT CTEIEHU OXJIAXKIEHMS KOKCOBOTO ra3a B [1I' X 29.
30.

Kak n3MeHseTcs MorjoneHne aMMuaka M cepoBO10poia a0COPOEHTOM € YMEHbIIEHUEM TeMIIepaTypbl KOKCOBOTO
rasa?
VBennuuBaercs  Ymenbmaercs He uzmensercs Her npsmoi 3aBUCHMOCTH

.B pe3ynbTare kakoro mnpoiecca MpoOMCXOAUT yIaBIMBAaHUE CEPOBOOPO/IA 3 KOKCOBOTO I'a3a MPH COBMECTHOM
criocobe ynanuBanus NHjz u H,S?

B pesynbTaTe B3aMMOJEHCTBUS MEXAY aMMUAKOM U CEPOBOAOPOIOM

B pe3ynbrate XxumMuyeckoit abcopoumuu cepoBOI0pOaa aMMUAYHON BOJIOM

B pesynbrate ¢pusnyeckoii abcopduuu cepoBoA0pOa OTAYTOM aMMUAYHON BOIOM

> b oy w

B pe3ynbTare packuciaeHus HaChIILIEHHON aMMHAYHON BOBI

Kaknm 00pa3oM MOKHO YIaIHTh COJIM CBSI3aHHOTO aMMHAaKa U3 aMMHAaYHON BOJIBI?
BoznelicTByst Ha Boay cllaObIMU KUCIIOTaMU 43.

Bo3snelicTByst Ha BOJy CUJIIBHBIMH LIETI0OYaMU 44.

[ToBbImas TeMnepaTypy aMMHaYHON BOJIbI

ITonasas ocTphlii map 4.7'

Jl11st 4ero CIy)KUT aMMHUayHasi KOJIOHHA?
JI1st pa3yioxkeHust ¥ OTAYBKH COJIEH CBS3aHHOTO aMMHaKa U3 aMMUAavyHOM BOJIbI

N
b
A

st OTAYBKH COJIEH JIETYYero aMMuaKka u3 aMMHUA4YHON BOJIbI

I[J'ISI Pa3JI0KCHUA aMMHUaKa 10 a30Ta U BOAOPOJda

N

U1 ¢n U1 U

I[J'I}I YAaJICHHUA aMMHaKa U3 KOKCOBOT'O Ira3a

YKEDKI/ITC, rnoyemMy HCO6XOIII/IMO YAAIIATh aMMHAK U3 KOKCOBOT'O raza?
AMMHak IMPOSABJIACT CUJIIBHBIC KOPPO3HOHHEBIC CBOﬁCTBa, €ro C)KMraHue, NpuBOAMT K

BbIOpOCcaM B aTMOc(epy TOKCUYHBIX OKHUCIIOB a30Ta
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quukamopa KomnemeHyuu
AMMMaK KOKCOBOTO ra3a UCHOJIb3YeTCs JUIsl IPOU3BOICTBA aMMHAYHON BOJIbI 55.
AMMUaK ABISETCA IIEHHBIM KOMIIOHEHTOM KOKCOBOTO ra3a 5_’-
57.

UTto npeacTasisieT co00il KaMEHHOYTOJIbHOE MOTJIOTUTEIBHOE MACIIO, UCTIOIB3yeMOe IS YIaBIHUBAHUS
OEH30JILHBIX YTJIEBOAOPOJIOB?

Opakuuro Hedtu ¢ Temneparypoii kunenus 230-270°C 61.

Opakiuo KaMEHHOYTOJIBHON CMOJIBI ¢ TemIiepaTypoit kurenus 230-270°C 62.

@paxnuto HedTH ¢ Temneparypoit kunenus 270-310°C

Opakiuo KaMEHHOYTOJIBHON CMOJIBI ¢ TemIiepaTypoid kurenus 210-230°C 6".

Hoquy HCO6XOI[I/IMO MBITH IIOI'VIOTUTCIIBHOC MAaCjIO OT (1)€HOJ'IOB
dDeHobl BCTYIIAKOT B XHUMHYCCKOC B3aI/IMO,Z[eI>'ICTBI/IC C HCKOTOPbBIMH KOMIIOHEHTaMIB [ .

KOKCOBOI'O I'ada U yXyAHIIarOT yJIaBJIMBAHUEC OCH30JIBHBIX YriieBo40poaoB 68.
69.

[
3
)
70
|
4
3

@DeHOoJIbI NEPEXOIAT B ChIPON OEH30J1, yXy/IIas €ro KauecTBO

(v} T .
Denoirnl o6pa3y10T C BOJOU TPYAHO pas3ACIICMBIC OMYJIIbLCHU, U IMOBBIIIAIOT B$I3K0CTI7,
Maciliia 7D

@DeHOITBI BBIMAJA0T B 0CAOK IPH OXJIaXKACHUH, 3a01Basi HacaIKy CKpyOOepoB 73.
74,

11 0 3% 230°C?

OUYeMy MOTJIOTUTEIBHOE KAMEHHOYTOJIbHOE MAcCJIO HE JIOJDKHO coiepkaTh Oosee 3% OTroHa 1o ?

D70 mpuBeneT K 00pa30BaHUIO KPHUCTAJUTHUECKUAX OCAIKOB, YXYANIAOIMNX pabory /¢

DTO NPHUBEJIET K YXY/AIICHAIO KA4eCTBA CBIPOro O€H30J1a, TIOpYE MOTTIOTUTENBHOTO 81
Maclia U yBEJIMYEHHIO BbIX0/1a TOJIMMEPOB B PEreHEepaTope 81

D.

abcopOepoB U K YBEJIIMYEHHUIO COMPOTUBIIEHUS CKpyOOepoB Z [

DTO MpUBEET K YBEITMUEHHUIO 3aTpaT TEIUIa Ha HAarpeB MOTIOTUTEIHHOTO Macia | K ;i;
YBEIUYEHUIO JIaBJICHUS B IUCTHIUISILIMOHHON KOJIOHHE ab

OTO MpUBEJET K YBEITUUEHUIO J1aBJICHNS B KOJIOHHE, ITOBBIIICHUIO BA3KOCTH Macla, 8.L:
YBEJIMYEHHUIO PAcX0/1a MOTJIOTUTEIBHOTO Maclia 82.

8.

1.
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C yeM cBs3aHa HGOGXOHI/IMOCTB pEreHcpanmu noraioTUTCIbHOIO macna?

C nonumepuszanmeil HapTaaMHA, COJICPXKAIIErOCS B Maclie OT IOCTOSHHBDE!
TEeMIIEpaTypHBIX II€PENagoB 8

¥,
\
9

(

OO0 —<

C HOHHMepI/IBaHI/Ieﬁ Macjia Hu3-3a XUMHYCCKOI'O B3aI/IMO,Z[eI>'ICTBH${ €ro KOMIIOHCHTOB é;
OEH30IbHBIMU yriieBo4opoaamMmu Q

C mepexoqoM  KaMEHHOYTOJILHOHW CMOJIBI, COJIEPKALIENWCS B KOKCOBOM TIase, Ry

D
IIOTJIOTUTEIHLHOE MACJIO 93.
C nonuMmepu3anueil Macia OT BO3IEHCTBUS Ha HErO TEMIEpaTyphl, Kuciopomad4.
CEpOBOIOPO/IA, HETIPEACTBHBIX U JIP., COACPIKAIIMXCS B KOKCOBOM T'a3e COCAMHEHUI ?5
96.
Kakue puszndeckue CBOWCTBA OTHOCATCS K CHIPOMY OCH30I1y?
He pactBopuM B Bo/ie, jIerde BOJBIL, JIETKO OT HEE OTCTauBaACTCS 98.
He pactBopuM B Bojie, 00pa3yeT ¢ BOIOH IMYJIbCHIO 99
He pactBopuM B BoJie, TSXelee BOBI, JIETKO OT He€ OTCTauBaCTCsI 1l {3(1)
PacTBOpHM B BOJIE, IETKO M3 HEE OTTOHSACTCS I 2:

UTo HE BXOAUT COCTaB ChIpOro OeH3oma?
Tonyon TpumerniGeH30b1 Kcunoner Hurpotomyon

Yem xapaKkTepu3yeTcs KaueCTBO ChIpOro O6eH3omna?
Conepxanunem uuctoro oersona  Otrorom go 180°C Conepxanmem 30161 Otrorom g0 150°C

KaKOBBI pecprLI 66H30J’IBHLIX YTJ'IeBOI[OpOILOB B KOKCOBOM ra3e?
Ot 40,0 10 47,0 /™ Ot 5,0 10 12,0 t/m° Ot 25,0 110 35,0 T/m Or 18,0 10 25,0 /™m°

Yto SBNAETCS OCHOBHBIM HCAOCTATKOM XOJIOAWJIIBHUKOB HEMMOCPCACTBCHHOI'O )Iel\/IICTBI/Ifl?

Huzkas B(I)(I)CKTI/IBHOCTB OXJIAXKJICHHA KOKCOBOT'O Ira3a

Bricokoe COIMPOTUBJICHHUC T'Aa30BOMY IMOTOKY

HaCBIHICHI/Ie oxnam)]afomef/i BOJbBI TOKCMYHBIMHA BEIICCTBAMH, COACPIKAITUMUCA B

KOKCOBOM ra3s€ nu ux BI)I6pOCI)I Ha rpaJupHE KOHCYHOT'O OXJIAXICHHUA




Koo
uHoukamopa

Hnouxamop docmudicenus
KOMnemeHyuu

Oyenounvie cpedcmea

Heo6x01uMOoCTh 00513aTeNbHO TIOATOTOBKH OXJIaXKAaromeil Bojbl, ynanenue us neé 107.
108.

B3BECEU U COJIEUN JKECTKOCTU 109

I'ie HETTOCPEICTBEHHO YCTaHABIMBAIOTCS KOHEUHBIE Ta30BbIE XOJIOANIBHUKN?
[lepen cynbdaTtabv otnenenuem Ilocne cynbdarnoro oraenenuss  [locne ammuadnoro ckpyobepa
[Tociie mepBUYHBIX Ta30BBIX XOJIOUIHHUKOB

Kaxkoii Tok co3naércs B 37eKTpoMIIbTpax 1eXa yIaBIuBaHUsS?
Ilepemennbii IlocrossHublll BuxpeBoil TOk BBICOKOM 4acTOTBI

YTo NpouCXOoAUT NPH OXJIAKICHUN KOKCOBOTO ra3a B ra30cOopHHKe?

[ToBbImaeTcs BIarocoaep:kaHiue KOKCOBOIO ra3a Konnencupyercs Bcst cMoiia U3 rasa

M3 KOKCOBOTO ra3a ymajsioTcsl Qychl Pasznararorcst cosm CBA3aHHOIO aMMHUaKa U3 OXJIAKIAOLIEH
BOJIbI
Kakoii KoMITOHEHT 1peo61aiaeT B cOCTaBe 00OpaTHOIO0 KOKCOBOIO rasza?

H, CHs CO CO;

Mo kaxoii TEMIIEPATyPbI OXTAKIACTCS KOKCOBBIH ra3 B raz3ocOopHuke?
94-98°C 68-72°C 85-89°C 98-102°C

[Touemy mMaccoBas KOHIEHTDAIHS CMOHUCTBIX BENIECTS B aMMHAYHOH BOJE MOCJIE OT/AEICHHUS KOH/ICHCAI[UU
moJnKHA OBITH He Ootee 0,55 r/m™?

[ToToMy, 9TO CMOJIMCTBIE BEIIECTBA 3a0MBAIOT (POPCYHKH, PACIIBUIAIONINE aMMUAYHYI0 BOIYL16.

B ra30cOOpHUKax 117.
HOTOMy 4YTO CMOJIMCTBIC BEIICCTBA HE IMMO3BOJIAIOT YAAJINTE aMMHUaAK M3 aMMHUaYHOH BOBI :’ g

L .

[ToTomMy 4TO CMOJHMCTBIE COEJMHEHNUS 3a0UBAIOT HACAJIKY I'PAAUPEH 120

4V,

HOTOMy YTO CMOJIMCTBIE COSIMHEHUS BMECTE C BOJOH MMOMNaaaioT B BOIOOCMEI, 3arpA3HAA UX 121.

122.
Kaxum O6p8.30M YCTPAHACTCSA HAKOIJICHUC COJIell CBSI3aHHOTO aMMHaKa B BOJIE ITUKJIA F330C60pHHKOB?

Pazpymenuem coseii pu 100aBI€HNUN B BOJTY XUMUUYECKHX PEareHTOB

JIoTOTHUTENBHBIM OTCTOEM BOABI IIMKJIa ra30CO0pPHUKA

CwmemmBaHueM U 0OMEHOM BOJSHBIX UKIJIOB razocOopHuka u [1I'X




Koo Hnouxamop docmudicenus
Oyenounvie cpedcmea

quuKamopa KomnemeHyuu
[TapoBBIM MOOTPEBOM BOJIBI IIMKJIA Ta30COOpPHUKA 124.
125.
N3 gero ¢popmMupyercst HacMOIbHAsS aMMHAYHast BoJa?
W3 Bimaru mmxThl, TEXHUYECKOI BOAKI, BOALI BXY 127.
1 l)
" " 128.
N3 nuporenernyeckoit Biuaru, BoAsl bXY, TeXHHUECKON BOJbI KOHEUHOTO OXJIAXKICHUS 15,8
W3 nuporeneTuecKon BiIary, BJIaru apoOUHKEKINHU, BOAbI bXY 130.
3 mUpOreHETUYECKOM BIIarH, BIIArH IIMXTHI M BIATH APOUHKEKIIUH 131.
132.
Kyna nenocpencTBeHHO HarpaBisieTcs M30bITOUHAS aMMHUAvYHAas BOJIa U3 OTJCICHUS KOHACH CAIUU?
Ha tymenue kokca Ha nepepabotky Ha oxnaxnenue B rpaaupuu  Ha opoienue razocoopauka
CKOJIBKO I0JKHA COCTaBJISATh MaccoBasi JA0JIsI 30J1bI B CMOJIE, TOCTYMAOIIel Ha epepaboTKy?
He 6onee 0,1%  He 6onee 0,5% He 6omnee 1% He 60mee 0,03%
[Touemy MaccoBast 10JIsI 30JI6I B CMOJIE HUMEET KECTKUE OTPAHUYCHHS?
3oma 3a0uBaet 1EeHTPpU(PYTH OTACICHUS IeIUIaMaIldN 136.
30J1a MemaeT 00e3BOKUBAHUIO CMOJIBI 137.
11
138.
3oma  yXyaIIaeT KadecTBO TeKa, 3aTPYAHSIET SKCIUTyaTalldio TPyOdaThIxX yCTaHOBOKl,g 9
3a0MBaeT XpaHUIUIIA 1‘ O.
3012 paBHOMEPHO pacHpesiesiieTcsl N0 BceM (pakKIMsM CMOJIBI, BBI3bIBAs YXYIUIEHUE HX[ 41
KadecTBa 142.
143.

3a cueT Kakoil CUJIbl UJET pa3/iesIeHre BOIbI, CMOJIBI U (DYCOB B OTAEJIEHUH JAeluIaMaliin?
3a cuer cuiIbl ApXxumesia, CUIIbI TSHKECTH Cuibl TpeHUs CHiisl TSHKECTH

[{enTpoOEKHOM CHIIBI U yIETHLHOTO Beca
ITouemy MaccoBast 10151 BOABI B CMOJIE UMEET KECTKHE OrPAHUYCHHUS?
Hanuure Boabl B CMOJIE YBEIMUMBAET JABJIEHUE B PEKTH(DUKAIIMOHHOM KOOHHE U cHbKael40.

e€ MPON3BOIUTEIBHOCTh 147.
Hanwuue BosbI B cMoOJIe yBETHUMBAET 00BHEM TEIIIOOOMEHHOM ammapaTypsl 1l :g

(v LHrdd.

Hanwuue BosbI B CMOJIE CHHYKAET KaueCTBO MOTy4aeMbIX (ppakuuii 150

Hanuuue Boibl B CMOJIE CHMXKAET TEMIIEPATypy pa3sMArdeHus eKka 1%1.




Koo
uHoukamopa

Hnouxamop docmudicenus
KOMnemeHyuu

Oyenounvie cpedcmea

J1J1s yero KOKCOBBIH ra3 nepej caTypaTopamu MoAorpeBaroT B pemedepax?

Jlns ynaneHusi IMpUIMHOBBIX OCHOBAHUI ¢ 0OpaTHBIM KOKCOBBIM I'a30M 1%3.
154.
155.
Jlig mpenoTBpalleHus: OOBOJHEHHUS BaHHBI caTypaTopa KOHJIEHCATOM ras3a 15%6.

Jlnst yBenmmueHus: KpyItHOCTH COJIU

Jl1g yMeHblIlIeHUsl NOTEph aMMHaKa ¢ 00OpaTHBIM KOKCOBBIM Ira3oM 1%7.
158.

C kako# TemriepaTypoil KOKCOBBIH T'a3 IOCTYIAET B caTyparop?

85-90°C ~ 25-30°C 30-40°C~ 60-70°C
MaccoBas /10Jis1, KAKOrO XMMHUYECKOTO 3JIEMEHTa HOPMHUPYETCS COTJIACHO TPEOOBAHUSAM K TEXHUYECKON CepHOU
Kuciaore?

N S Fe Mg
Kakne xumudeckue COeTMHEeHUs, KpoMe cylib(aTa aMMOHUS, 00pa3yIOTCsl B caTypaTope Mpu B3aUMOJICHCTBUY]
CEpHOM KUCIJIOTHI C a30TCOICPIKAIIMMHU KOMITOHEHTAMH KOKCOBOT'O Ta3a’?
TUTUIPOCYIb(hAT aMMOHHUS, CyTb(haT XMHOIMHA, HUTPAT CEPBI 162.
53.
54,

65.
Hurtpat cepsl, cynbdomnonumepsl 166

!

bucynbdar ammonus, cynbdart nupuanHa, OucyabhaT nupuIuHa

Juruapocynbdar NUpUINHA, CYIb(aT XUHOIUHA

= =

CKOJbKO COCTaBIISIET ONTHUMAJbHAs MaccoBasi J0JisI CBOOOJHOW CEpHOM KHCIOTHI B MAaTOYHOM pacTBOpE
caryparopa?
10-12% 4-5% 1-1,5% 6-8%
UeM npou3BOIUTCS MEpEMENIMBAHNE BEPXHUX CIIOEB MATOYHOT'O pacTBOpa B caTypaTope?
Bap6oTtaxem cepHOI KHCTIOTHI Uepe3 CIoi pacTBopa

Memankoii

KokcoBriM ra3oM, BBIXOIAIIUM N3 30HTa II0 HaOpaBJIdOOIMM JIOIIaTKaM, U
0apOOTHPYIOMIUM Yepe3 CIOU pacTBOpa

Bpamaromumucs jonaTkamu 30HTa

XuMuuyecka

A1 TEXHOJI0I'UA 3HepFOHOCI/ITeJICI71 B ME€TAJLJIYPruu

OIlK-1.1

Pemaer
npodeccuoHanbHbIe

Teopemuuecxue eonpocol:

1. ®pakunonHsIi coctaB Hedrell. [Iporecc NoJyKOKCOBaHMS M SHEPrOTEXHOJIOTHYECKask NepepadoTKa rOpPIOYUX




Koo
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Oyenounvie cpedcmea

quuKamopa KomnemeHyuu
3ajaud B O0JIacTH (ciaHIEB, OyphIX U KaMeHHbIX yrieil. [leun 1 moiaykokcoBaHUs MX KOHCTPYKTHUBHBIE OCOOEHHOCTH. BiusiHue
METaJUTyPTUU U [cKkopocTH nosrykokcoBanus TI'M Ha BbIXoaa NpOIYKTOB
MPOIECCOB 2. IIpomneccel razudukanuu TI'U. Ceipbe 11 razuduxaiuu. ['azoreneparopsl. O0IaCTH TPUMEHEHUS CHHTE3-
MeTami000paboTKH, rasa.
UCIIOJIB3YS 3. Cunre3 yrnesogoponoB u3 CO u Hj ¢ monydyeHneM CHHTETUYECKOTO MOTOPHOTO TOILIMBA
(byHI1aMeHTaJIbHbIE 4. TexHosoruu nporuecca TepMOPaCTBOPEHUS U TUAPOTEHU3ALNN TBEPIbIX IPUPOIHBIX TOILJIUB
3HAHUA 5. Texnomorus momydyeHus CHHTETUUECKUX JKUIKUX U ra3000pa3HbIX TOIUIMB HA OCHOBE OKCHJIOB YIIIepoJa
6. buotorumBa. buostanon. buoau3senbHbie TOIUIMBA.
7. Ilpou3BoAcTBO BOAOPOJA.
8. IlopucTtslie yraepoaHsie acoOpOCHTHI
9. CuHTeTHuYEeCKHuEe aaMasbl
10. ®wuszuko-xuMuyeckne ocHoBHI razudukanuu TT'N.
11. T'maporenuszanus. Coeipsé. Katanuszaropsl. CTyneHH rUApOreHU3aluu.
12. WneanbHbie ra3sl. ['a3oreneparopsl. TexHomorndeckuii mpouecc, npoTekaromuil npu razudukanmm TTH.
OIIK-1.2 Brnaneer cnocobamu u IK3ameHayuoHHble 60NPOCHL:

npueMamMunu pPEeICHUA
HCCIIEIOBATEIBCKUX
3a1a4 B IIPEAMETHOU
00J1aCTH METaTypruu U
METauI000paboTKH

1. Tlonmyuenue BogopoAda ISl THAPOTEHU3AIMN (KOHBEPCUEH BOASHOTO Napa u ap.). Peakmuu. Cxema

N

Hedrsnbie razel. Ux Buapl. YcraHoBKU (GpakIMOHUPOBaHMS ra30B. XpaHeHHe ra3oB. [I[puMeHnenue razos.

w

[ToaroroBka HedTH Ui epepabOTKU. BiusHue paznuyHbix (hakTopoB Ha pabOTy cernapaTopos.
Jlo6b1ya HegTH Ha mpoMbiciax. TpaHCIOPTHPOBKA MPOJYKTOB T0OBIBAEMBIX Ha Mpombiciax. [Ipocras
neperoHka HedTu.

5. @pakuuu Hedtu. Kpusas pazronku Heptu. TOCTsI Ha HEDTH.

6. Bakyymnas neperonka. Llens. Ee xapakrepuctuka. Cxema BakyyMHO# neperoHkd. Mcmonp30Banue mpoyKToB
[EPETOHKH.

/. PaOota nBurarens BHyTpeHHero cropanus. OKTaHOBOE UnciIo. BiusiHUe npucagok Ha OKTAaHOBOE YUCIIO
8. OcHOBHBIC XapakTepuCTHKU OeH3MHOB. (Kpome okTaHOBOTO umciia).CriocoObI MOBBIMICHUS MX KaYeCTBa.
9. Pabota nusenbHoro asuratesns. OCHOBHbIE MTOKAa3aTeIN KauecTBa JU3EIbHOTO TOTIIMBA.

10. Busbl ToBapHOU IpoaAyKIMK HedTenepepadbaThIBalOLINX 3aBOJIOB.

11. IleyHoe TOIIMBO, OCTaTOYHOE TOIUIMBO. Vcnonb3oBanue. Xapakrepuctuka. [lokazaTenu kauecTna.

12. Hedranoit 6urym. Bugsl. McnonszoBanue. Xapakrepuctuka. OCHOBHBIE IOKa3aTeNN KayecTBa.
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quukamopa KomnemeHyuu
13. I'pynmoBoii xumuyeckuii coctaB HehTH 1 €€ pU3nIecKue CBONCTBA.
14. OcHOBHBIE HAIPABICHHS UCIIOIB30BAHUS IPUPOAHBIX YHEPTOHOCUTENCH B XUMUU U XMMUYECKON TEXHOJIOTHH.
15. ITonyuenue cuHTe3 raza (kataimu3atopsl). [IpoayKkThl CHHTE3a M X TIepepadoTKa.
OIIK-1.3 [Tpumensier Ilpumepnoe unousudyanvroe 3adanue:
yHIameHTaNbHbIC 1. OnpeenuTh OTHOCHTEIBHYIO IIOTHOCTH Hedrenpoaykra d,°°, ecim ero d4™ = 0,7586.
MEKAMCLUTTHHAPHBIC 2. OnpeenuTe OTHOCUTEIBHYIO IIOTHOCTB HedrenpoaykTa mpu 250 °C, ecim ero d = 0,800; k = 11,5.
SHAHMA UL PEMCHIA | 3 N fgcnanas dpakius HeTH nMeeT KnHeMaTHIeckyIo Bsskocth mpu 20 °C 1 50 °C coorsercreenno 17,5 - 107
i?)ﬁ;e CCHOHATBHOM B 16,25 - 10° m2/c. Omnpenenure KUHEMAaTHYECKYIO BSI3KOCTh HepTH mipu 0 °C 1 100 °C.
NEATEITBHOCTH 5. T'azoBast cMech COCTOUT M3 KOMIOHEHTOB (% - o0bembr): H2 — 0,6; CH4 — 15,9; C2H4 — 19,8; C2H6 — 14,9;

C3H6 — 22,4; C3HS8 — 4,7; u30-C4H8 — 6,9; H-C4H8 — 10,0; C4H6 — 2,6; u30-C4H10 u H-C4H10 — 2,2.
Ornpenenure MOJIBHBIM U MaCCOBBIN COCTaB CMECH.

4. PaccuuTarh TEOpETHUECKHUIl mporecce rasudukanuu topdha CyXHM BO3AYXOM C IOJyYEHHEM BO3IYIIHOTO
reHepaTOPHOIO Ta3a.

iIeMeHTHbII aHanu3 Topda Ha Cyxyro 6e330ibHyI0 Macey: CH = 65 %; H™ =5 9%; 0% =29 %; S% =05 %;
N%" = 0,5 %. Basxuocts Topdha WP = 20 %, somsrocts AP = 25 %. Kosdduiment n3bbirka Bozayxa o = 0,4.

5. PaccunTaTh MaTepuaNbHBIN U TETIOBOM OanmaHc moiyKokcoBaHus Oyporo yris npu T=550 C

DreMeHTHBIN aHaau3 Oyporo yris Ha cyxyio 0e33ombHyro Maccy: Cdaf = 69,5 %; Hdaf = 5,5 %; Odaf = 21 %;
Sdaf = 3,5 %; Ndaf = 0,5 %. Braxuocts 6yporo yriast Wp = 20 %, 3oapH0cTh AP = 18 %. Koo duuneHT n30bITKS
Bo3ayxa o = 0,35.

Bonpocul ona ob6cyscoenus:

1. Yro takoe nuponus? Ilepeuncaure sTansl nupoiausa?

2. I'ie npuMeHsI0TCs MPOLYKTHI MOTYKOKCOBaHUA? OT 4ero 3aBUCHT Ka4eCTBO MPOYKTOB IOJTYKOKCOBAaHHUS.

3. TpebOoBaHUs K IPOTYKIIHH.

4. Kakue criocoObl epepaboTKH MNEpBUYHOM cMouibl Bl 3HaeTe?

Yem OTIINYAIOTCS IPOAYKTHI MIOJTyKOKCOBAHHSI HU3KOMETaMOp(U30BaHHbIX TOTLJIUB "

BbIcOKOMeTaMopu3oBaHHbIX? [louemy?

CoBpeMeHHbIN HHKMHUPHHT METAJUIYPIrH4€CcKOro npou3BoAcTBa

OIIK-1.1

Pemaet

OTBeTHTH HA BONIPOCHI




Koo Hnouxamop docmudicenus

quuKamopa KomnemeHyuu OueHOQHble cpe@cmea
npodeccuoHanbHbIe 1. l'openne yrnepona y ¢ypm u cocraB rasza mo anuHe (GypMeHHOTo ouara. V3MeHeHHWe cocraBa rasza Io
3a/lauun B 00JIaCTH | picoTe meyn.
METaJuTypruu U1 2 Tlpamoe m KocBeHHOe BoccTaHOBIeHHE OkcuaoB. Ocobennoctu. Ilokasarenn. CpaBHeHHE NPSAMOIO M
lporeccos KOCBEHHOT'O BOCCTAHOBJIEHHS.
MeTauI000paboTKH,
UCTIOJB3YS
byHIaMeHTabHBIC
3SHAHUS

OIIK-1.2 Brnageer cmocobamu u | 3agaHue
prueMaMu pemrenus | CKOppEKTUPOBaTh AeKTpudeckuii pexxum padotel ACII B 3aBUCHMOCTH OT JOJH KHJIKOTO YyryHa B UCXOIHOU
UCCIIEIOBATEIIbCKIX METAJUIOIINXTE
3aJa4 B NPEIMETHOMN
00J1acTH METaLTypTruu U
METAIII000pa0bOTKH

OIlK-1.3 [Tpumensier CocTaBuTh 0030p KOMILJIEKCHOTO, 3a0allaHCOBOTO, TEXHOT€HHOE CBHIPhS B METALTYPrHUYE€CKOM IPOU3BOJICTBE
byHIaMeHTaTbHBIE UCIIOJNIB3YS B KAY€CTBE MCTOYHHKOB y4eOHYIO, HAYUHYIO W CIIPABOYHYIO JIUTEPATypy, a Takke WH(popMamnuio u3
MEXIUCIUIUTMHAPHBIE | DIIEKTPOHHBIX OMOIHNOTEK.
3HaHWS IS  PEIICHUS
3a/1a4y B
npodecCuoOHATIbHON
JESITENIbHOCTH

CuHepreTuka B COBPEMEHHOM €CTeCTBO3ZHAHUH

OIIK-1.1 Pemaer Bonpocul k 3auemy
npodeccHoHaATbHBIC 1. TloHATHUS KOHIICTIIIMU W TIAPATUTMBI.
3amayn B obOmactu 2. Hayka, MeToa, METOOMOTHS.
METAJLTypPTHH n (3. TIOHATHS CHCTEMBI U CTPYKTYPHI.
MIPOLIECCOB 4. KapTtunsl Mupa: MexaHu4deckas, Gu3nIecKas, YIBOJIONUOHHAS.
MeTamuo00paboTKH, 5. Tpuanbl: BEIpOXKIACHHBIC, TIEPEXOTHBIC, CHCTEMHBIC.
UCTIONB3YS 6. IlpuHIMT HEOTIPENEICHHOCTH — JOMOIHUTEIBHOCTH - COBMECTHOCTH
byHIaMeHTalIbHbIE /. Kpurepuu ecreCTBEHHOU CUCTEMBI.
3HAHUS 8. ®opmbl K1accupUKAIIH.
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9. Kunaccudukanus Hayk

10. Buasl pyHaaMEeHTAIbHBIX B3aUMOACHCTBUIA.

11. JINCKpETHOCTh U HETIPEPBIBHOCTD.

12. KoHuemnius CIUIONIHON Cpebl.

13. beCKOHEYHOCTh: MOTCHIIMANIbHAS M aKTyaIbHAs.
14. DuTponwus u MHPOpMALHUS.

15. CooTHomienue Heonpenenennoctu I eizendepra.
16. AHTpPOIHBIIA TPUHITHIL.

17. IlonsiTue 3THOCA.

18. Ormka Hayku. JTuka ydenoro. Hayka u o0mecTBo.
19. IIpumepbl caMOOpPTraHU3alIuH.

20. HeoOX0AMMOCTh OTKPBITOCTH.

21. JlnayieKTUKa MopsaKa U Xaoca.

22. KoHIIeTIIHS SBOTIOIIMOHHOTO TyMaHU3Ma

Omeemums Ha 60NPOCHL.

Ornpezenenne HayKu

[ToHsATHE MTapaUTrMBl.

HenocraTouHoCcTh OMHAPHBIX CUCTEM. DBOJIOLMOHHBIN, PEBOJIIOLIMOHHBINA TyTh Pa3BUTHUS
CBoiicTBa 11€710T0, KOTOPBIMU HE 00J1a1aeT HU OJIHA U3 €r0 YacTew.

Knaccudukanus Hayk

beckoHEeYHOCTh: MOTEHIMAIbHAS U aKTyaJIbHas.

CooTtHotieHne HeomnpeaenaeHHocTH [ eizendepra

AHTPONHBIN NPUHLIUT

N~ WNE

OIIK-1.2 Bnaneer cnocobamu u Cunepreruka:
npueMamMu pelIeHus
HCCIIEIOBATEIBCKUAX

=

TGOPI/IH BO3HHUKHOBCHHUA HOBBIX KAaUCCTB Y CIIOKHBIX CUCTEM, KOTOPBIMH HE 06J1a)1aeT HHU OJJHaA M3 UX qacTen
B03paCTaHI/IC Ka4yeCTBEHHBIX OTIIMYUM 3JI€MEHTa CHUCTEMBI, OTHOCHUTCIIbHO €TI0 OTACIIbHBIX Ka4CCTB

3aad B INPCAMETHOU | 3, BO3HUKHOBEHHE U POCT BO3MOKHOCTEH CHCTEMBI, MPH OObEIMHEHUH COOTBETCTBYIOMIUX 3JIEMEHTOB JAPYT C
00J1aCTH METAJUTYpTHH U Jpyrom

N

METaII000paboTKH 4. Teopusi BOSHUKHOBEHUSI HOBBIX Ka4ECTB B CHCTEMax, KOTOPHIMHU HE 00J1a/1a€T HUA O[HA M3 UX YacTen
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Kakoe u3 mepeunciieHHBIX HIDKE YTBEP)KICHHH  HE OTHOCHTCS K TaK Ha3bIBaeMbIM «(pakram
caMOOpraHU3alMu» B HEXUBOU NPUPOJIE:
1. Sueiixu benapa — oOpa3oBaHue SYEUCTON CTPYKTYPHI B AKHUIAKOCTH IIPU HArPEBaHUU.
2. Peakums benoycoBa—KaOGOTHHCKOTO — MEPUOAMYECKOE CHOHTAHHOE OOpaTMMOE W3MEHEHHE IIBETa
XMMHYECKOI'0 PacTBOpA.
3. Tepmo31c — BOSHUKHOBEHHE Pa3HOCTH 3JIEKTPUUYECKOrO MOTEHIMAIa Ha KOHI[AX Pa3HOPOAHBIX IPOBOJIHUKOB
HaXOJALIMXCS NP pa3IMYHbIX TEMIIepaTypax
4. JlazepHblil 1yY (yCHJIEHUE CBETA B PE3YJIbTATE BBIHYKIEHHOTO U3IY4ECHHUS).
AHTpPOIHBIA MPUHIIMIIL:
1.CBs3b Mexly KpYITHO - MaclITaOHBIMU CBOICTBaMu Haieil BeeneHHOM U cylecTBOBaHUEM B HEH uesloBeKa
2.To, 4T0 MBI OXHJaeM HaOJI0AaTh, JOJDKHO OBITh OTPAaHMYEHO YCIOBHSIMH, HEOOXOIWMBIMU MJISi HAIETO
CYIIECTBOBaHUS KaK Habmoaarenen
3.Bcenennas (u, cremoBaTenbHO, (yHIAMEHTAJIBHBIE MapaMEeTphbl, OT KOTOPBIX OHA 3aBHCUT) JOJDKHA OBITH
TaKOM, 4TOOBI B HEMl HA HEKOTOPOM 3Talle 3BOJIIOLIUH JIOIYCKAJIOCh CYIIECTBOBAaHUE HAOII0JaTesl.
OIIK-1.3 ITpumenseT Tecmogoe 3a0anue

(GbyHIaMeHTaJIbHbIE [Ipu cucTeMHOM MOAXO0/1€ B TO3HAHUMU:
MEXIUCLIUIIIIMHAPHBIE 1. oOBeKT mo3HaHus NPEACTABISIETCS CUCTEMOM 3JIEMEHTOB C PACCMOTPEHUEM UX CBsI3€H, 00ecTeurBarOIUX €ro
3HaHUSI JJIs  pelIeHus LIEJIOCTHOCTh
3a1a4y B| 2. OOBEKT MO3HAHMS MPEJCTABISETCA CUCTEMOM CBsI3eH, 00eCIeUnBaIOIINX €T0 [EJIOCTHOCTh
poQeCCHOHATBHON 3. 00BEeKT MO3HAHUS MPECTABIAETCA CHCTEMOM JIEMEHTOB C PACCMOTPEHHEM HX CBSA3EH, 00eCTIeunBaIOIIUX €ro
JEATEIIBHOCTH LIEJIOCTHOCTD, BBIPAKEHHYIO ONPEeIeHHON (PYHKIIMOHATBHOMN 3aBUCHMOCTBIO 1 UMEIOIIeH TpaHUYHbIE

YCIOBHUS

4. OOBEKT MO3HAHUSA MIPEICTABISAETCS CUCTEMOM SJIEMEHTOB 00€CIIEUNBAIOIINUX €T0 1IETOCTHOCTh

[IpuHIMTT HEOTIPENETEHHOCTH — JOTOJIHUTEILHOCTH - COBMECTHOCTH O3HAYAET, YTO:

1. B cucTeMHOI TpHaJe Kaxaas rnapa dJ1eMEHTOB HaXOAUTCS B COOTHOIIEHUH TOTIOTHUTEILHOCTH, a TPETHI
3a71a€T MEPY COBMECTHOCTH.

2. Kaxnjas mapa 3JIEMEHTOB HaXOJUTCS B COOTHOIICHUH JIOTIOTHUTEIHHOCTH, KOTOPOE HE ObITh MEHBIIIE, YEM
3Ha4YeHHE mocTosaHoM ITmanka.

3. B TpUuaac Kaxxaad rnapa 3JICMCHTOB HAXOJAUTCA B COOTHOIICHHUU JOIIOJIHUTCIIBHOCTH, a TpCTI/II‘;I 3aJ1a€T MCpy
COBMCECTHOCTH.
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1.
2.
3.
4.

Ka)/1as Tlapa 3JI€MEHTOB JIOJDKHA COBMEIATHCS, T.€. HE TPOTHBOPEUUTH, COOTHOIICHUIO HEOTIPEICTICHHOCTH
I'eitzenOepra.
Haquble MCTOAbI MMTO3HAHUA ACIIATCA Ha I'PYIIIbI:
IMITUPUYECKUE U TEOPETUICCKUE
OMIIUPUYICCKHUEC, TCOPCTUUCCKNUEC, MHTYUTUBHBIC
AMITUPUYECKUE, TCOPETUICCKHE, HHTYUTUBHBIC U SMOIIMOHAIIbHBIE
panroOHaJIbHBIC, MHTYUTHBHBIC, KOHLCIITYAJIbHBIC U alIpUOPHLIC

B nonstue COnMOIIpUpOJHaAa Cpc€aa BXOAUT:

1.
2.
3.

[Tpupona, TexHochepa, 00IIECTBO, YEIOBEK
[Tpupona, reHaepHbIi MPU3HAK, TEXHOCPEPHBbIE OCOOCHHOCTH, YCTPOMCTBO (OpraHu3alus) ooiecTsa
YenoBek, cpefa 0OMTaHUs, yCTPOUCTBO (OpraHU3aIs) 00IIecTsa

4. Yenosek, TexHocdepa, mpupoJia, pacoBasi MPUHAICKHOCTh

OIIK-2 — Cnioco0eH pa3padaTbIBaTh HAYYHO-TEXHUYECKYIO, IPOEKTHYIO U CIY:KeOHYI0O TOKYMEHTANHI0, 0OpPMIISITh HAYYHO-TeXHHYECKHE 0TYETHI, 0030PbI,
ny0JuKaInuu, peleH3nu

MeTomoJiorusi 1 MEeTOAbI HAYYHOI'O UCCJICA0OBaAHUA

OIIK-2.1 PazpabarrsiBaer IIpuMepHBIi IEpEUYEHBb BOIIPOCOB K 3a4ETy 110 BCEMY KYpCY:
BCC  BHABI  HAy4HO- 1. IToHsiTHE HAYYHOTO MCCIEA0BAHNUS, €T0 OTIMYNTENbHBIE TIPU3HAKH.
TEXHIUIECKOM, 2. BuIsI Micciie0BaHMA.

KOHCTPYKTOPCKOH, .
. 3. MeTtoanueckuii 3aMbICeN NCCIIEIOBaHMs, €M0 OCHOBHBIE TaIlbI.
MIPOEKTHOMN u 4 Ocob
TeX HOIOTHYCCKO . Oco0eHHOCTH HAayYHOT'0 UCCIIeI0BAaHUS
JOKyMEHTaLuH, 5.IIporpaMMa Hay4HOT'O MCCIIEOBAHUS.
HE0OXO0TUMOM TUTS 6. Hayunsrii anmapat uccienoBaHusl.
(GYHKIIMOHUPOBAHUS 7. Beibopka.
IIPOU3BOACTBCHHBIX 8. nTepnperanus pe3yabTaTOB UCCIEI0BAHUS.
MpoIeccoB B obnacTH 9. TTofBe/IcHNE UTOTOB, aNPOOAIINS, SKCIIEPTH3a U BHEAPEHHE PE3yIIbTATOB HCCIIEIOBAHMSL.
METAJITyprux u
METauI000pabOTKH
OIIK-2.2 CocraBiger wu 1. ITpakTHueckue 3a1aHus:

odopmiiseT Hay4HO-
TEXHUYECKUE  OTYETHI,

Haiitu HHTCPHCET-UCTOYHUKHN COACPIKAINUEC aHAITUTUYCCKYHO I/IH(I)OpMaI_[I/IIO 10 3aJaHHOM TEME. I/I3y‘-II/ITB €c,




Koo

Hnouxamop docmudicenus

Oyenounvie cpedcmea

quukamopa KomnemeHyuu
BBINOJIHAET TpeOoBaHUs (0OOOIMINUTE, MPOAHAIN3UPOBATH, COCTABUTH OTUET.
HOPMOKOHTPOJISI 1o
pe3yibTaTam
MPOU3BOACTBEHHON U
UCCIIEI0BATEIbCKON
JIESITEJIbBHOCTH
OIIK-2.3 Brimonnser [Ipaktuyeckue 3a1anus:
0030p Hay4HO- [Kak7oMy CTyZeHTY BBIOpaTh TEMY HCCIeIOBaHUsA. BRIIBUTE Mpo0IeMy, onucaTh akTyalIbHOCTh, C(HOPMYITHPOBATH
TEXHUYECKOI UIIOTE3Y, ONPEACTUTh METO] UCCIIEJOBaHUS, HEOOXOUMOCTb IIPOBEACHUS SKCIIEPUMEHTOB, BUJ| SKCIIEPUMEHTA.
uH(pOpMaIUu IS
BBIOOpA THITA u
CTPYKTYpBbI MOJIENH
00BEKTOB B o00yacTu
MeTaJLITypruu u
IIPOLIECCOB
METauI000pabOTKH.
YueOHas - HAYYHO-HCCJIEA0BATEIbCKast padoTa (MoJIy4YeHHe MePBUYHbIX HABBIKOB HAY4YHO-HCCJIe10BaTEeIbCKON PadoThI)
OIIK-2.1 PazpabatsiBaeT [lepeveHb TEOPETUIECKUX BOIIPOCOB:
BCE  BUABl  HAy4YHO- Haznauenne nexa. [lnan nexa. IIpous3BoiaCTBEHHass CTPyKTypa Ii€Xa: OCHOBHBIE M BCIIOMOIAaTEIbHBIE
TEXHUYECKOH, OTJEJICHUS, YYacTKH, PEKHUMbI paOOThl OTAENEHUH M Y4aCTKOB. XapaKTEPUCTHKA BBITYCKAEMOW MPOAYKIIHH.
KOHCTPYKTOPCKOH, OcHOBHBIE NTOTpeOUTENU NPOoAYKIHH. CXeMbl TEXHOJIOTHYECKOro mpouecca. CxeMa pacnojoXeHUs OCHOBHOTO M
MIPOEKTHOMN U [BCIIOMOTaTENbHOT0 000pYI0BaHUS, YHaCTKOB U OTAeTIeHH. OCHOBHBIE TEXHOJIOTMUECKHE MOTOKU. CXeMa ra3oBbIX,
TE€XHOJIOTUYECKON MIapOBO3YIIHBIX, BOJHBIX U 2JIEKTPUUECKUX KOMMYHUKaIUK 1iexa. OToNIeHe, BEHTUIISILMS U OCBEILEHUE B IIEXE.
JIOKyMEHTaIluH,
HE0O0X0IMMOH JUIs
(GYHKIIMOHUPOBAHUS
IIPOU3BOJICTBEHHBIX
mporeccoB B obnacTu
METaJulypruu u
METauI000pabOTKH
OIIK-2.2 CocraBiger wu IlepedyeHb TEOPETUYECKUX BOIIPOCOB:
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odopmiisieT Hay4YHO- [TocTaBIIMKH UCXOJHOTO CHIPBS.
TEXHHYECKUE  OTYETHI, [TopsiIOK MOATOTOBKM UCXOHBIX MAaTEPHUAJIOB K TEpeIeTy.
BBITMOJHAET TpeOOoBaHUs TexHonoruyeckue KapThl U TEXHOJOTHYECKHE HWHCTPYKIMU Ha M3TOTOBIIEHUE W3JEINIl COrJIacHO
HOPMOKOHTPOJIS T10 |[COPTAMEHTY, BBIITYCKAEMOMY IIEXOM.
pe3yibTaTtamMm [Tnan pazmenienust 060pyAoBaHus. Y CTPOICTBO U pab0Ta OCHOBHBIX arperaTos.
MPOU3BOACTBEHHON U
HCCIIEIOBATENLCKON
JESITCIIbHOCTH
OIlK-2.3 Beimonuser [lepeueHpb TEOPETHUUECKUX BOPOCOB:
0030p HAy4YHO- CoBpeMEHHOE U MEePCIICKTUBHOE PA3BUTHE METALTYPTUYCCKUX 11eX0B B PD u 3a pyOeKoM 10 KOMITOHOBKE,
TEXHUUYECKOH cocTaBy 000pYZOBaHMSI, MTHTEHCUBHOCTH TEXHOJIOTMUYECKOTO MPOIlecca, CBOMCTBAM FOTOBOM MPOAYKIIMHU U IPYTUM
uH(pOpMaITUU Jutst [mokaszatensiM. CpaBHEHHE CYIIECTBYIOMICH B II€Xe TEXHOJOTHMH W OOOPYIAOBAHHS C JYYIIMMH JOCTHKEHUSIMHU]
BbIOOpa THIIA U [0TEYECTBEHHOW U MUPOBOI TEXHUKU U TEXHOJIOTHH.
CTPYKTYPBI MO/ICITH
00BEKTOB B 00OyacTu
METAJLTypPTHH u
MIPOLIECCOB
METauI000pabOTKH.
OIIK-3 — Crioco0eH y4acTBOBaTh B yNIPABJIEHHH NPO(ecCHOHATBHOI IesITeIbHOCTHIO, HCIO0JIL3Ysl 3HAHUS B 00JIACTH CHCTEMbI MEHEMKMEHTa KauyecTBa
OnepanuoHHbI MEHETKMEHT
OIlK-3.1 AHanu3upyer Ilepeuens meopemuueckux 60npPocos K 3auemy:
MPUYMHBI 1. VYmpaBieHue Ka4ecTBOM B CUCTEME OOIIEro MEHEKMEHTA
BO3HHKHOBEHHUS Opaka u 2. KadecTBo M yIOBIETBOPEHHOCTH MOTPEOUTEIIS.
HECOOTBETCTBYIOIIEH 3. TpeboBanus (mokazaTenu) K 00bEKTaM KadecTBa B OpraHU3aI[1H.
MPOTYKITHH Ha 4. MeHeDKMEHT KadyecTBa: CYITHOCTh U IICIIH.
OCHOBHBIX u 5. PaccMmoTpeHue pe3ynbTaToB AESTEIBHOCTH MPEANPUATHUS IO YIIPABICHHIO KAY€CTBOM.
BCITOMOTaTEIIbHBIX 6. Vcropusi BOSHUKHOBEHHS CHCTEM OEPEKITMBOTO IMPOU3BOICTBA.
oreparusx 7. BepexnuBoe MPOU3BOJCTBO B paMKaX IPYTHX MOJIeleH MOBbIIIeHUS 23PPEKTUBHOCTH.
TEXHOJOTUICCKHIX 8. Co3ganue 0a30BBIX YCIOBHMA JUTS pealli3allii MOJICTH OSPEeKITMBOTO MPOU3BOJICTBA.
MIPOLIECCOB 9. Opranuzanus BHEAPEHUS MOJIENIN OEPEKIMBOTO IPOU3BOJICTBA HA MIPEANIPHUSITHH.
MIPOU3BOJICTBA 10. Cucrema KaiinzeH: mocTpoeHHEe TPOU3BOJICTBEHHOTO ITOTOKA HA pabodyeM yJacTKe.




Koo Hnouxamop docmudicenus

Oyenounvie cpedcmea
unouxamopa KOMnemenyuu

11. Cucrema «YnopsimoToueHus /5S».

12. Cucrema «Touno-BoBpemst -JIT».

13. Cucrema 00111er0 MPOU3BOIUTEILHOTO 00CTYKUBaHUsT 00opynoBanus TPM.

14. YnpaieHue TEKyIUM NPOU3BOJACTBEHHBIM IIPOLIECCOM Ha Y4aCTKE.

15. TloHsiTHE ¥ BUBI IPOU3BOICTBEHHON MOIIHOCTH, YIPaBJICHUE TIPOU3BOJICTBEHHOW MOIITHOCTHIO
16. CriocoOBbI MOBKIIIEHHUST TPOU3BOJICTBEHHON MOIITHOCTH TIPS IIPHUSITHS

17. bananc BpeMeHu paboThl 000PYIOBAHUS

18. IIpousBoiCcTBEHHAS TIPOTpaMma

19. Ilytu noBseieHUs: 3PPEKTUBHOCTH UCTIOIB30BAHUS TIPOU3BOJICTBEHHBIX ()OHIOB MPEATIPUSATHSL.
20. YnpaBneHnue 3aTpaTamMu

Ilpaxkmuueckue 3a0anus
1. [locTpouts nuarpammy I[lapeto

Tunel “ucno  [HakonnedHas  [poueHT yncna gedekTosHakonneHHeli
necbekToB  |gedbekToBCYMMa YMCna MO KaXAOMy MPWU3HAKY K [MPOLEHT
nedexkTos obuwel cymme
[edopmaymns104 104 52 52
LapanuHel (41 1486 21 73
PakosuHbl |20 166 10 83
TpeLwmHbl 10 176 5 88
MaTtHa 6 182 3 91
Paspbis 4 186 2 93
Mpoune 14 200 7 100
Toro 200 —

2. B pe3ynbraTe MpOBEACHHON PEKOHCTPYKIMHM KOJIUYECTBO Opaka yMEHbUIMJIOCh Ha 3%, ObTM BBEICHBI HOBbIE
ocHOBHbIE (hoHAbI, croumocThio 500 ThIC.py0. 1 Ha = 10% wu BbIBeJeHBI ycTapeBIIME OCHOBHbBIE (OHIBI,
ctouMocThio 300 Teic.py0. u Ha = 10%. 'omoBoit 06bem mpousBoactsa — 200 ThIC. T.

Onpenenutb cedecTOMMOCTh 1T MPOYKIIUH MOCIEe PEKOHCTPYKITUH.
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KaﬂbeJ]ﬂIIl/lﬂ cedectoumocTtH 1T IporKarta
JI0 PEKOHCTPYKLUA HOCJIe PEKOHCTPYKIUH
Homns
HaumeHosanue satpar Kon-Bo, Lena, Cymma, Kon-Bo, | Cymma, YCJIOBHO-
T pyo/T pyo. T pyo. MIOCTOSTHHBIX
pacxozoB
(a)
1.3agaHo B IpOU3BOACTBO
IMomydadpukatsr 1.12 8546,2
2.0txomsb! 1 Gpak(-) 0.12 6409,6
Hroro 3amano 3a (-) 0TX0I0B 1.000
3. Pacxompl o nepenery
3.1 ap, I'xan 8,71 100
3.2 Dnextposneprusi, Toic. KBT 1 40,25 40
3.3 Boja TexHu4eckasi, ThIC.M3 4,32 100
3.4 Cxartblif BO31yX, ThIC.M3 3,21
3.5 Asor, ThIC.M3 6,8
3.6 BcroMorarenbHble MaTepHabl 56,9
3.7 OcHoBHas 3apruiara 37,07 60
3.8 HMomoxaurensHas 3apmiara (10% ot ocH.3/mr) 3,71 60
3.9 Otuncnenus Bo BHeOOmKeTHBIE (GOHBI (26% OT (11.3.7-+1.
3.8)) 60
3.10 Texyumii peMOHT U COJIepKaHNUE OCHOBHBIX CPEICTB
3.11 AmopTH3anus 60,03 80
3.12 IIpoune pacxonpl Liexa
HUroro ce0ecTOMMOCTh 35,95 100
4.00111e3aBOJICKHIE PACXOIbI 34,06 80
HUroro ce0ecTOMMOCTh
5. KoMmepueckue pacxoisl 160, 5 80
HUroro ce0eCTOMMOCTh
81,5 80
OIIK-3.2 [Tpumenser IIpumepnvie npakmuueckue 3a0anus:
3HaHuss B oOnactu |1. PaccMmoTpers 1enecooOpasHocts nmpuodpereHus [TAO «Meramnyprudeckuii 3aBo/1» HOBOM TEXHOJOTHYECKOU
MEHE/DKMEHTa KadeCTBa [TMHUM C TIOMOIIBI0 pacdyera U aHaiuu3za Kod(DPuiumeHTtoB (Yucrtoro mpuBeAeHHOTO d(deKTa, HHIEKCa
JUIS peleHNs [peHTa0eIbHOCTH ~ MHBECTUIIMM, BHYTPEHHEH HOpPMBI NpUOBUIM, CpOKa OKYNAaeMOCTH, KOX(QQHUIHEHTa
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MIPOU3BOICTBEHHBIX PO PEKTUBHOCTH MTPOCKTA).
3a1a4 Ha mpennpusaTusax 2. Tekympe pacxosl o rojlaM IPOrHO3UPYIOTCS B TIEPBEIi 1o dkcrryaranuu 50%, ¢ mOCIeIyIOIIM eKETOHBIM
METaJUIypru4ecKon ux poctoM Ha 3%. CtaBka Hanora Ha puobuIb — 20%.
oTpaciu Eosddemm
p Cron- . Eosddemm P
Bripyura or peammsamem oo rogas, Teie. | Hz- | Ilema EHT
MOCTE - €HT
pyvo. HOC, EAIIFTa - AHCEOHTHP
NpoerIa, iy 0: | peHTaDEdE iy
TRIC P",‘E S ad, Vo HOCTH IEI,-";} QEAHHII, o
e 1 2 3 4 5 i Bl B2
2500 3800 [ 7400 | 6600 | 5700 | 6000 20 22 26 22 23

OneHuTh >(PPEKTUBHOCTb BIIOKEHHMsS] MHBECTHLMNA B HWHBECTULMOHHBIA IPOEKT CTPOMUTENbCTBA OOBEKTa A.
[IpoBectu pacuersl 3a 10 seT skcmryaranuu o0bekTa A. V3BeCTHBI MIaHUPYyEMbIE IIOTOKU JIEHEXKHBIX CPEJCTB I10

rofaM:

TaIéJII/IIIa 1. ITpenmnosiaraemple OTOKYU IEHEKHBIX CPEACTB OT IKCILTyaTalluu 000pyI0BaHuUs
[oaer Henexnpie notoku, pyo. (CF)
2021 1251295600
2022 1320116858
2023 1392723285
2024 1462359449
2025 1535477422
2026 1612251293
2027 1692863858
2028 1777507051
2029 1866382403
2030 1959701523
Htoro 15870678742

HeoOxonuMmasi cymMmma unBecTuIii coctasnuser 4086,100 miH pyo.
CrtaBka TUCKOHTHpOBaHUs paBHa 20%.
Paccuurarsn: 1. craBky nuckoHTupoBanus (1),
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2. YucTthble JeHEKHbIE IIOTOKH 110 TOAaM.

3. Huctelit quckonTrpoBanHublid 10x01 (NPV),

4. CpoK OKYyIaeMOCTH MTPOCTOM.

5. Cpok OKynmaeMOCTH JUCKOHTUPOBAHHBIM.

6. BHyTpeHHIOI0 HOpMy noxoaHoctH (IRR).

7. ungexc npuosutbHOCTH (Profitability Index Pl) takxke Ha3bIBaeMblii HHICKCOM PEHTAOCIBHOCTH.

TecToBbIe KOHTPOJILHBIE 32/IaHUS

Tecr 1.

1 Henp ynpaBieHus Mporu3BOICTBEHHOW MOIIHOCTb MPEANPUATHUS - 3TO:

Q) «10JICTPOIKa» K U3MEHEHUIO CIIPOCa;

0) MaKCHUMHU3aLUs TPOJIAXK;

B) MaKCUMU3aLUs IPUObUIN TPEATPHUITHS;

') YBEJIMYEHHUE JIOJIU PHIHKA.

2 CTOMMOCTb TOTOBOW MPOAYKIMH, IIPEJIHA3HAUYCHHOHN IS peau3al Ha CTOpoHY, - 200 ThIC. py0., CTOUMOCTH|
1oy1y(aObpuKaToB, MPOU3BEIEHHBIX ISl COOCTBEHHBIX HYXJ, - 10 Tbhic. py0., OCTaTKM TOTOBOW MPOAYKLIUHU HA
CKJIaJax Ha Havajo nepuoja — 10 Teic. py0., Ha KoHel nepuoaa — 20 Teic. pyo.

CTOMMOCTH TOBAPHOU MPOAYKIIMH COOTBETCTBYET:

a) 210 TeIC. pyo.;

6) 200 TBIC. PYO.;

B) 190 ThIC. PYO.

3 Equnnna n3mMepeHus Npou3BOACTBEHHON MOLTHOCTH MPEIPUATUS — 3TO:

a) CTOMMOCTHBIE;

0) TPyIOBBIE,

B) HATYpaJIbHBIE;

) T€ K€ EAVHMIIBI, B KOTOPBIX IJIAHUPYETCS BBITYCK MPOAYKLIMU B HATYPAJIbHOM BBIPaKEHUU.
4 TIpon3BOACTBEHHAS MOIIHOCTD MPEATPUSATHS ONPENESIeTCs 10 MOUTHOCTH:

a) BCIOMOTaTeNbHBIX LIEXOB;

0) OCHOBHBIX IIEXOB;

B) BeIyLIUX IPOU3BOJICTBEHHBIX 1IEXOB;

5 [Ipu onpeneneHny Mpor3BOICTBEHHOW MOIIIHOCTH NMPEANPUATHS UCTOIb3yeTcs (JOHI BpeMeHH 000py10BaHMUS;
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Q) KaJCHIapHBIi;

0) TUTAHOBBIIA,

B) HOMUHAJIbHBIH;

) haKTUUECKUH.

6 [IpousBoiCTBEHHAS! MOILTHOCTD MPEANPUITHS — 3TO:

a) CyMMapHasi CTOMMOCTb 000pyIOBaHHS IPEIIPUSITHS,

0) MakCHMaIbHO BO3MOXKHBIN 00BEM MPOU3BOIUMOI MPOIYKIIUU B pacdyeTe Ha TOJ;
B) MaKCUMAaJIbHbIN 00BEM peasin3aliiy MPOTyKIHH.

Tecr 2.

1 CeGecTOUMOCTh MPOIYKIIUU — ITO:

Q) YMEHBIICHHE SKOHOMHYECKUX BBITOJ B PE3YJIbTaTe BBHIOBITHS aKTHBOB M (MJIM) BOSHHUKHOBEHHS 00S3aTENbCTB,
[IPUBOASIIECE K YMEHBIICHUIO KallUTajla OpraHu3aluy;

0)BBIpa)KEHHBIE B ICHE)KHOM (hopMe 3aTpaThl Ha €€ MPOU3BOACTBO U PEATH3ALIHNIO;

B) CTOMMOCTHasl OLIEHKa HCIOJb3YEMBIX B IPOLIECCE MPOMU3BOJACTBA MPOAYKUMU (paboT, ycayr), MPUPOTHBIX
[PECYPCOB, CBIPbS, MAaTEpUAJIOB, TOILJINBA, TPYJOBBIX U IPYTHX PECYPCOB.

2 B nepedeHb KaJIbKYISILIMOHHBIX CTATEW HE BXOJAT HA:

a) CbIpb€ U OCHOBHBIE MaTEpUaJIbl, OKYITHbIE U3/1EHs, 0Ty(haOpUKaThI;

0) pacxo/ibl Ha OIIAaTy TpyAa pabOTHUKOB, HEMOCPEICTBEHHO 3aHATHIX POU3BOICTBEHHBIM IIPOLIECCOM;

B) aMOPTHU3ALMsI OCHOBHBIX CPEJICTB;

') TOIUIMBO U SHEPTUsl HA TEXHOJOTUYECKHE LIETIH;

1) 3aTpaThl HA PEMOHT U COJIepKaHNE OCHOBHBIX CPE/ICTB;

€) MaTepuagbHbIE 3aTPaThI.

3 ITo cnocoOy BKIIOYEHHS B CE0ECTOMMOCTh 3aTpaThl IENIATCS Ha:

a) OCHOBHBIE U HaKJIaJHble; O) MpsSMble U KOCBEHHBIE.

4 TlocTosiHHBIE pacxojibl B c€0ECTOMMOCTH BBIITYCKaeMOM MPOAYKIUHM HPU YBETUYEHUH 00BbeMa MPOU3BEICHHOM
MPOIYKIMH (B pacueTe Ha eANMHUILY MPOAYKLIHHN):

a) yBEJTMUMBAIOTCS;

0) YyMEHBIAIOTCS;

B) OCTAOTCSl HEU3MEHHBIMH.

5 AMOpPTH3aIIMOHHBIE OTYUCIIEHNS OCHOBHBIX CPEJICTB MPECTABIISIIOT!
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a) KOMIUIEKCHYIO CTaThIO KaJIbKYIISAIMH Ce0ECTONMOCTH;
0) IEMEHT 3aTpaT Ha IPOU3BOJICTBO;

B) IIPOCTYIO CTATBHIO KAJIBKYJISIIIUU CE0ECTOMMOCTH.

6 DaKTOPHI CHUKECHUS 3aTPaT, HE 3aBUCSIIUE OT MPEIIPUATHUS:
a) OpraHu3aiysl 1 HOpMUPOBaHKE TPy/a epCoHaa;

0) rcrosb30BaHNe 000y IOBAHNUS;

B) KOHCTPYKIIHMS U3ICIHS;

') IICHBI Ha MaTePHaJIbl 1 KOMIUICKTYIOIINE H3/ICTHSL.

7 Kanpkynsnus — 3To pacyer:

a) 3aTpaT Ha MPOU3BOJICTBO;

0) CMeTHI 3aTpar;

B) ce0€CTOMMOCTH €IMHULbI TPOTYKIUH.

Tecr 3.

1. lenenue 3aTpatr Ha MpsSMbIE U KOCBEHHBIE OCYIIIECTBIISIETCS B 3aBUCUMOCTH OT:
a) 00BbEKTa ydeTa 3aTpar;

0) 11enu ydeTa 3aTpar;

B) 3a7a4 y4yeTa 3aTpar.

2. OO011eX 0351 CTBEHHBIC PACXOIBI SBIISIFOTCS:

a) 3aTpaTamMH OTYETHOTO MEePUOJIa;

0) BXOJALIMMU 3aTpaTaMu.

3. KomMmepueckue pacxo/ibl OTHOCAT Ha:

a) ce0eCTOMMOCTh IPOYKIIUU, PEATU30BAHHON B OTYETHOM MEPHO/IE;
0) cebecTOMMOCTh TOTOBOW MPOAYKIIMH Ha CKJIAJIE;

B) C€OECTOMMOCTD HE3aBEPIICHHOTO MPOU3BO/ICTBA;

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

4. B «IMpEeKT-KOCTUHIEe» KIIOYEBBIM SBIISICTCA JEIEHUE 3aTpaT Ha:

a) MPsIMbIE U KOCBEHHBIE TI0 OTHOIIEHHIO K BUAAM MPOIYKIUH;

0) Ha TIepeMEeHHBIE U TIOCTOSTHHBIE;

B) HA OCHOBHBIE M HAKJIaTHBIE.

5. B «ab30pnimeH-KOCTHHTE K TEPUOTUIECKUM 3aTpaTaM OTHOCST:
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a) 3apIuiaTy NPOU3BOJACTBEHHBIX pabOUMX;

0) 00IIENTPON3BOICTBEHHBIE PACXOIBI;

B) KOMMEPUYECKHE PACXOIbI.

6. MoryT 11 HakJIaHbIe PACXOABI OBITH MPSIMBIMH?

a) 1a;

0) HET.

7. Map>KuHaJIbHbIA TOXOJ] ATO:

a) BEIpYyYKa MHHYC ITOCTOSIHHBIE 3aTPaThl;

0) BeIpyUKa MUHYC IEpEMEHHbIE 3aTpaThl;

B) BBIpYyYKa MUHYC 1I€XOBasi CE0ECTOUMOCTb NMPOLYKIUH.

8. IIpuObUIE N3MEHSIETCS MPSAMO NPONOPLUOHATIBHO BBIPYUKE ITPH KAJIbKYJIUPOBAaHUU IO METOAY:
a) a030pIIIECH-KOCTHHT;

0) TUPEKT-KOCTHHT;

B) AB-KOCTHHT.

9. baza pacnpesnenenus 3arpar (IpaiiBep 3aTpar) 3To:

a) TIOKa3aTesb, KOTOPHIH BIMSET HAa BEIMYMHY KOCBEHHBIX PACX0/I0B;

0) Hoka3arenb, KOTOPbI HE BIUSAET HAa BEIMUMHY KOCBEHHBIX PACXOJIOB;

B) IOKa3aTelb, KOTOPHINA BIHMSET HA BETMYUHY IIEPEMEHHBIX PACXO0/IOB;

') IOKa3aTelb, KOTOPHIi BIUSIET HA BETMYNHY TOCTOSTHHBIX PAacX0/I0B.

10. Kakue BUBI 3aTpaT yBEJINYMBAIOTCS MPONOPLHUOHATIBHO YBEIUYEHHUIO OOIIMX 00bEMOB ITPOU3BOICTBA?
a) IepeMEHHBIE;

0) MOCTOSIHHBIE;

B) KOCBEHHBIE.

11. TlocTostHHBIE TPOU3BOACTBEHHBIE 3aTPATHI:

a) HE 3aBUCAT OT BUJA TPOTYKIINH;

0) He 3aBHUCAT OT MepHOJia BPEMEHH, B T€YEHNE KOTOPOTO BBIMMYIIEHA MPOYKIIUS;
B) HE 3aBUCSAT OT 00beMa MPOU3BOACTBA MPOTYKIIHH.

12. TIpu MOBBIIIEHNH 1IEH Ha PeaT3yeMyI0 MPOAYKLHUIO 10 MOCTOSIHHBIX 3aTPaT B COCTABE BBIPYUYKHU OT
pean3aimu:

a) yBeJITMUMBaETCS;

0) yMEHBIIAeTCs;
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quukamopa KomnemeHyuu
B) HE U3MCHSIETCHI.
13. HopmaTuBHBIE IOTEPH SIBIISIFOTCS PE3YJIBTATOM:
Q) HApYIICHHS TEXHOJIOTUH POU3BOICTBA;
0) HECOBEPIICHCTBA CAMOM TEXHOJIOTUH NPOU3BO/ICTBA;
B) CTapeHUs M U3HOCA 000PYIOBAHUSI.
14. OO1enpon3BOJCTBEHHBIE PACXO/bl BO3MEIIAIOTCS C HM30BITKOM WM C HEIOCTATKOM K KOHIY OTYETHOTO
repuoia mpu:
a) HOPMaTUBHOM METOJI€ yu€eTa 3aTpar;
0) mpu ydere 3aTpar Mmo (PakTUIECKUM U3/IEPIKKaM.
) 3a IEPEMEHHBIE U TIOCTOSTHHBIC 3aTPAThl, BOSHUKAIOIINE B JAHHOM MOPA3/ICIICHUN.

OIlIK-3.3 Pa3pabatrsiBaet 3aoanus na pewenue 3a0au uz npogeccuonHanvHoll 001aCMU, KOMNIEKCHbIE 3A0AHUA
MEPOTIPUSITHS o 1. IIpoananm3upoBath cUCTEMy MeHeKMeHTa KauecTBa [TAO «MMK»
COBEPILICHCTBOBAHUIO Pa3paboTtaTe MeporpusTHe M0 COBEPUICHCTBOBAHUIO CHCTEMbI MEHEKMEHTA KaueCTBa.
CUCTEMBl MEHEI)KMEHTa 2. Tlpou3BecTu pacueT MHTETPAIBLHOTO MOKa3zarens KadecTa. [1o pe3ynpraTaM pacueToB OLIEHUTh YPOBEHb
Ka4yecTBa C [KayecTBa MPOIyKIHHU. FIcXoIHbIE TaHHBIE TIPUBE/ICHBI B TAOIHIIE.

HCIIOJIb30BaHUSM Tabnuna
poeCCHOHATBHBIX VcxonHbie naHHBIC K 3a/a4e
3HAHUU u
IPOM3BOJICTBEHHOTO HammenoBanme nokasarenei 3HavYeHne TIOKa3aTenen o U3AeITUsIM
OIEbITa B oOiactu basosoe | Uzp-e 1 N3m-e2 | Uzm-e3 Uzn-e 4
METAJLTypPTHH u n3JIeNne
MeTaI000paboTKH 1. OOBeM BBIITYCKa, MJIH. PYO. 7 10 6 8 8
2. I'opoBas MPOU3BO- 20 25 19 22 18
TUTEIILHOCTh TIPH  OTCYTCTBUHU
MIPOEKTOB, THIC. IIT.
3. Bpewms MIPOCTOECB 3 6 4 5 8
obopynoBanus, %
4. CroumocTh 000pYIOBaHUSA, 200 180 300 190 250
MJIH. pYO.
5. Hopma amoptu3zaruu, % S) 11 8 12 7




Koo
uHoukamopa

Hnouxamop docmudicenus
KOMnemeHyuu

Oyenounvie cpedcmea

6. YnaenbHBIC 3aTpaThl  Ha 40 45 41 35 48
IKCILTyaTaIuIo, ThIC. pyO.
7. Cpok ciryxObl, JIeT 8 9

10 8 6

3. B pesynbrare MeponpusTHHA, HAlpaBJICHHBIX Ha YJIydlIeHHE KadecTBa IMPOAYKIWHU, ObLla CHUKCHA
MaTepHaAIOEMKOCTh u3zenus. [l BeiBoa 00 M3MEHEHHUH TTOKa3aTeiell TEXHOJIOTHYHOCTH 110 MTPUBEICHHBIM HIKE
JTAHHBIM ~ pacCYMTaTh: OONIYIH0  MAaTCPUATIOCMKOCTh  TMPOJYKIIMU, CPaBHUTEIBHYIO  MaTEpHaJIOEMKOCTb,
OTHOCHUTEIIbHYIO MAaTePHAIOEMKOCTh. Pacxo1 MaTepraioB Ha MPOM3BOICTBO M3C/HS MOKa3aH B Ta0JI.

Tabaua,
Vicxonabie qaHHbBIC K paboTe

IToka3arenn

Jlo nmpoBeneHus
MEPOIPUATHH 110
YIIYUIIEHUIO KaueCTBa

[Tocne
MIPOBEJICHUS
MEPONPUATUHI

U3JIETNE:
A

b

C

Pacxox wmarepuamoB Ha

25
2
15

23,5
1,8
14,5

OIIK-4 — CniocoGeH HaX0AUTh U NepepadaTbIBaTh HHPOPMALMIO, TPeOyeMYI0 1/ NPUHATHS PellleHUH B HAYYHBIX MCC/IeI0BAHUIX U B IPAKTUYECKOI

TEeXHUYECKOM

YuciieHHbIE METOABI B PCIICHUHU MATEMATHYCCKUX Moaesen

OlIK-4.1

[IpouzBoaut
IIOMCK, aHAJIU3 U CUHTE3
uH(popMalun JUISL
pa3pabOTKU U MPUHATHA
pelIeHni pu
IIPOBEJCHUN  HAy4YHBIX
HUCCIe0BaHUuN u
OCYILIECTBIIEHUS
npodeCCHOHATBHON
JESITEIIBHOCTH B

TeOpeTI/I‘{eCKI/Ie BOIIPOCHI JIs1 3a4€Ta U 3K3aMCHOB
HepequL TCOPCTUICCKHUX BOIIPOCOB K 3K3daMCHY:

OTI[CJ'IGHI/IC KOpHCfI YpaBHCHUA (rpa(bﬂqecxn )51 aHaJ'II/ITI/I‘-ICCKI/I). YTouHeHUE KOpHA METOAOM ITOJIOBUHHOT'O

JCIICHUA.

YTouHeHne KOpHS ypaBHCHUSA METOAOM XOp}I.yTOLIHeHI/Ie KOpHA YpaBHCHHA METOJO0M KaCaTCJIIbHBIX
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00J1aCTH METAJUTyprUH U
METAIII000pa0bOTKH
OIIK-4.2 Hcnonb3yer [IpumepHbIe MpakTUUECKUE 3aJaHUS JIJIs1 9K3aMEHOB U 3a4eTa:
npodeccroHaIbHbIE [IpumepHbIe MPAKTUYECKUE 3aJaHUs 1T K3aMEHA:
3HaHUA JJIsl CPAaBHEHUA, f (X) -0 5 [a; b]
K1accuduKaLmn i Onpenenuts ¢ TouHocThIO 0,001 KOpeHb ypaBHEHUS , IPUHAJICKAIIMT 33JTaHHOMY OTPE3KY
npeoOpa3oBaHus C TIOMOUIBIO:
I/IHd)OpMaIII/II/I, METOJla ICJICHUS OTpEe3Ka MOI0JIaM;
HEOOX0/IMMOi AT MeToza KacaTenbHbIX (HproToHA);
COBEPIICHCTBOBAHMS METOJ XOpIL.
OCHOBHBIX u
BCTIOMOTaTEJIbHBIX
onepanui
TEXHOJOTHYECKUX
MIPOLIECCOB
MIPOU3BOJICTBA
METAJIONPOAYKITUU
IIUPOKOTO HA3HAYCHUS
OIIK-4.3 [Tpumenser [TepedyeHb TEOPETUUECKUX BOMPOCOB K IK3AMEHY:
CYLIECTBYIOIINC Urepanmonnsie Meroasl pemenuss CJIAY. Meroa npocroii utepanuu. [locTaHOBKa 3amauu. allrOPUTM.
METOJI0JIOTUYECKHUE Ipumep.
TOJIXOMBI o O cxomumoctu urepaunoHHbIx npoueccoB anss CIIAY. Meron 3eiigens. [locraHoBKa 3aa4u. alrOpUTM.
CTPYKTYPUPOBAHUS,
CHCTEeMaTH3aIl1H, lIprmep.
XpaHeHHsT U Mepefadn O CcXO0IMMOCTH HUTEPAIMOHHBIX MPOIECCOB IS CUCTEM JIMHEHHBIX anreOpandecKkux ypaBHeHUN Merton
uHpopmanuu, [peTaKcayu.
Tpedyemoit JUIst Breruncnenne mnepBoil mpousBoAHOM MHorousneHa Jlarpamwka B ¢gopme Hpiorona. TpymoeMkocTh
PCIICHHA HIMPOKOT'O gprqupciieHs.
CIIeKTpa 3a7a4 B B | .
MPAKTHUECKO BIUUCIIEHUE | -0i MPOU3BOIHOM MHOTOWIeHa Jlarpanxka B opme HrioToHa. Tpyn0eMKOCTh BEIYMCIICHUS.

ACATCIIBHOCTH

KBanpatypusie popmyisl nnTeprionsironHoro tuna. @opmysna Helorona-Koteca.
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®opmynsl Hetorona-Koteca 1 o1ieHKH MOTpemHOCTH JUIst 1-T0 U 2-X y3I10B.

®opmynsl HetoTona-Korteca 1 o1ieHKH NOrpemHocTy i 3-X y3J10B.

[IpumepHbIe PUKIATHBIE 33/1a41 U 3aJaHUS

CpaBHI/ITL KOJINYCCTBO I/ITepaLII/Iﬁ AT KAXKAO0TO U3YYCHHOI'O METOJ1A. C,I[eJ'IaTL 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
g F(x)=x*+8x*-3 a=0 b=25 f(x)=x*-3x*+2x*-x+05
a=0, b=3
U3BectHa GyHkums Y(X), 3aqanHas tabnuneit 3HadeHnii. Tpebyercs, ncrmomnb3yst 3HaYeHusT GyHKIHN Yo i=0, 1,
2, ..., N B y37ax MHTEPHOJIALNN X. BBIMHCITHTH 3HAYCHHE Y(X) st 1:000T0 X M3 MPOMEKYTKa [X0 ; Xn]. Jns pemeHns|
3a7a4M UCIIOJIb30BaTh HHTEPIOIALMOHHBIN MOMUHOM Jlarpanika.
1) x y(x) 2) X y(x) 3) x y(x)
2,0 0,9093 6,3 0,0168 0,1 0,9093
2,2 0,8085 6,5 0,2151 0,3 0,8085
2,4 0,6755 6,7 0,4048 0,5 0,6755
2,6 0,5155 6,9 0,5784 0,7 0,5155
2,8 0,3350 7,1 0,7290 0,9 0,3350
3,0 0,1411 7,3 0,8504 11 0,1411
3,2 -0,0584 7,5 0,9380 1,3 -0,0584
3,4 -0,2555 7,7 0,9882 1,5 -0,2555
3,6 -0,4425 7,9 0,9989 1,7 -0,4425
3,8 -0,6119 8,1 0,9699 1,9 -0,6119
x=2,1x=3,7 X=6,4 x=7,6 x=0,17 x=1,89
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4) X y(x) 5) X y(x) 6) X y(x)
2,0 -0,4161 0,72 0,4868 0,45 0,4831
2,2 -0,5885 0,92 0,3985 0,50 0,5463
2,4 -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
3,4 -0,8968 2.12 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=2,1x=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
Y4eOHas - HAYYHO-HCCJIEA0BATEIbCKasA padoTa (1MoJ1yYeHHe ePBUYHBIX HABBIKOB HAYYHO-HCCJIEA0BATEIbCKON PadoThI)
OIlK-4.1 IIpousBoaut Ilepeuenv meopemuueckux 6onpocos:
MOMCK, aHAIU3 U CUHTE3 Haznauenne unexa. [lman wnexa. [IpousBojcTBeHHas CTPyKTypa Ii€Xa: OCHOBHBIE M BCIOMOIaTeIbHbBIE
uH(popMaIuu JUTSI (OTAENIEHUS, YYacTKHU, PEXUMBl paOdOThl OTJEICHHM M YYaCTKOB. XapaKTEPHUCTHUKA BBIMTYCKA€MON MPOTyKITUH.
pa3paboTku u npuHATHA (OCHOBHBIE TOTPEOUTENH NPOAYKIIMUA. CXeMbl TEXHOJIOTHYECKOTO mporecca. Cxema pacmtoyioKeHHs] OCHOBHOTO U




Koo
uHoukamopa

Hnouxamop docmudicenus
KOMnemeHyuu

Oyenounvie cpedcmea

peuieHuit npu
MPOBEJICHUN  HAyYHBIX
HUCCIEeN0BaHUN "
OCYIIECTBJICHUS
npodeccuoHanbHOM
JeATeTbHOCTH B
00JyacTu MeTalypruu u
METAIII0O00pa0bOTKH

BCIIOMOTI'aTCIBHOT'O O60py,Z[OBaHI/IH, Y4aCTKOB U OTHeHeHHﬁ. OCHOBHBIE TEXHOJIOTHUEeCKHE TOTOKH. CxemMa I'a30BhbIX,
MapOBO3AYIIHBIX, BOAHBIX U JICKTPUYCCKUX KOMMyHI/IKaLII/Iﬁ nexa. OTOHJICHI/IC, BCHTUJIALIMA U1 OCBCIICHUEC B IICXC.

OIIK-4.2

Hcnonezyer
podheCCHOHATBHBIC
3HAHUS ISl CpaBHEHUS,
KJ1accuuKanuu u
npeoOpazoBaHus
uH(pOpMaIuy,
HEOOXOINMOH TS
COBEPIIICHCTBOBAHUS
OCHOBHBIX u
BCITOMOTaTeIbHBIX
onepauun
TEXHOJIOTUICCKIX
MIPOLIECCOB
MIPOU3BOJICTBA
METAIIONPOTYKITUT
NIMPOKOTO Ha3HAUCHUS

Ilepeuensy meopemuueckux 60npocos:

HOCTaBHII/IKI/I HCXOOHOT'O ChIPbA.

[Topsi10K HOATOTOBKM UCXOJIHBIX MAaTEpUANIOB K Iepeieny.

TexHonoruyeckne KapTbhl M TEXHOJOTMYECKHE HWHCTPYKLIMU HA M3rOTOBJIEHUE W3JEIUI COrIacHO
COPTaMEHTY, BBIIIYCKAaEMOMY LIEXOM.

[Tnan pa3zmernienust 000pyAoBaHUs. Y CTPOICTBO U pabOTa OCHOBHBIX arperaTos.

OIlK-4.3

[Ipumenser
CYILIECTBYIOIIIHE
METOJI0JIOTUYECKUE
MTOIXOJIbI TUISt
CTPYKTYPUPOBAHUS,
CHCTEeMaTHU3allnu,
XpaHEHHsI M Iepeladu

Ilepeuensy meopemuueckux 60npocoe:

CoBpeMeHHOE U MEePCHEKTUBHOE Pa3BUTHE METALTYprudeckux 1exoB B PO u 3a pyOexoM 10 KOMIIOHOBKE,
COCTaBy 000PYZOBaHMS, HHTEHCUBHOCTH TEXHOJIOIMYECKOTO MPOLecca, CBOMCTBaM rOTOBOW MPOJAYKIIUU U IPYTUM
nokazarensiM. CpaBHEHHE CYLIECTBYIOIIEH B L€X€ TEXHOJOTMU M O0OpPYJOBaHUS C JIYUIIUMH JOCTHXKEHUSIMHU
OTEUYECTBEHHOW Y MUPOBOM TEXHUKHU U TEXHOJIOTHUHU.
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uHpopmanuu,
TpedyemMoi TUISt
pelieHust IAPOKOTO
CIIEKTpa 3a7a4 B
MPaKTUYECKOU
JIEATEIIbHOCTH

IIpousBoacTBeHHASI — HAYYHO-HCCIEI0BATEILCKAas padoTa

OIlK-4.1 [TpousBoaut V3yquts OOIIYIH0 XapaKTePHCTHKY METALTYPrHYeCKOro MPEINPHATHS IONHOrO IMKIA, [MO3HAKOMHUTBHCS C
MOUCK, aHAJIMU3 U CUHTE3 TEXHOJOTUUECKUMH MPOLECCaMH OJHOTO HIIM HECKOJIBKUX MEPEesIoB, B TOM YHCiIe ¢ (PH3NKO-XUMHIECKMMHU OCHOBAMH
uHbOpMALN JUISE METAJUTypPrHYECKUX ITPOLECCOB.
pa3paboTKu U MPUHSITUS
peleHuit npu
MPOBEJCHUN  HAyYHBIX
HCCIIEIOBAHU I u
OCYIIIECTBICHUS
npodecCuOHATIbHON
JESITENIbHOCTH B
00J1aCTH METAJUTYpTUU U
METaI000paboTKH

OIlK-4.2 Hcnone3yer CocTaBHUTh M HANHUCATh OTYET MO y4eOHOM — HAy4HO-HCCIIeA0BaTeNIbCKON padore. CoepikaHue oTYeTa ONpEIeNIseTCs
npodeccHOHaIbHbIE 3aJ[aHUEM, BBIITAHHBIM PYKOBOAMUTENIEM MPAKTHKH.
3HAHWS JJIST CPABHCHHS,

KJaccupUKaluu u
npeoOpa3oBaHUs
uH(popMaIuy,
HE00XO0IUMOMI IS
COBEPIIICHCTBOBAHUS
OCHOBHBIX u
BCIIOMOTaTEeIbHBIX
onepanui

TCXHOJIOTHYCCKHNX
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MIPOLIECCOB
[IPOU3BOJICTBA
METaJUIONPOAYKLIUU
HIAPOKOT0 Ha3HAYCHUS
OIIK-4.3 [Ipumenser OT4eT Mo MpakTUKE JOJDKEH, CTPYKTYPUPOBAHO OTOOpa)kaTh TeMY HAayYHOTO MCCJIEIOBAaHUS U CUCTEMHO OIMCHIBATH
CYLLIECTBYIOIINE [10CJIE0BATEIBHOCTD AEHCTBUI POBEIECHHOIO aHAIN3a U3y4acMbIX 3aKOHOMEPHOCTEM.

METOHOJIOTUYECKUE
MIOJIX OJTBI JUIs
CTPYKTYPUPOBaHU,
CUCTEMAaTHU3allUH,
XpaHEeHUs M Iepenadyu
uH(pOpMaIuHy,
TpedyeMon JUTST
peueHust LIUPOKOTO
CIIEKTpa 3a1ay B
MPAKTUYECKOU
JIEATENBHOCTH

OIIK-5 — Crioco0eH O1leHHBAaTh Pe3yJIbTAThl HAYYHO-TeXHHYECKHX Pa3padoToK, HAYYHbIX MCC/Ie0BaHMii 1 000CHOBBIBATh COOCTBEHHBII BbIOOP,
CHCTEeMaTH3UPYH M 0000111asi JOCTHKEHHUS B OTPACIH MeTAJLTYPrUH U CMEKHBIX 00J1acTAX

Hccaenopanue nponeccos Npon3BoACTBA KOKCA

OIIK-5.1 [TpoBoauT HayuHBIE Teopemuueckue 60npocsl 0151 KOJINOKEUYMA U 3a4ema:

HUCCIICIOBaHUA I 1. IlosBaeHne KoKca

2.IIpousBoacTBo Kokca. [lepBbie KOKCOBbIE NTEYU

. Kokc 1 mpoayKThl KOKCOBaHHUS

. OCHOBHBIE CBOMCTBA KOKCa

. OCHOBHBIE TEXHOJIOTMUECKUE OTIEpAIMH MPOIlecca IPOU3BOCTBA KOKCa

. [locnenoBarenbHOCTh OOCTYXKHUBAaHUS Tleuel (CEpUHOCTD); CepUHOCTh Ha 3aBofax Poccun
. [Ipuanun BeI6opa cepuitHocTn

MOJTy4eHUsT Oa3bl
NAHHEIX O CBOMCTBAaxX
METaJUION3ASIIHI
IITUPOKOTO Ha3HAYCHUS
C ToCJIeAyronIei

00paboTKOM, aHATTH30M . I'paduixu BeIAauM KOKCa (HEIPEPBIBHBIN, IMKINYHbIA, TOTYLUKINYHbIN)

O 00 9N L W

Y HHTEpIPETAIMEH . [IpenmymiecTBa MUKINIHOTO TpaduKa
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MOJIy4YEHHBIX 10. 3arpy3ka nedeii: OT yriielnoAroTOBUTENBHOIO 1IEXa 0 KaMepbl KOKCOBaHUs
pE3yJIbTaTOB 11. Kontposp kauecTBa 3arpy3Ku; HopMa 3arpy3ku; BpeMs 3arpy3Ku

12. [IpruuHBI BBITOTHEHUS CHIEIMATBHBIX HOPM IIPH 3arpy3Ke Kamep KOKCOBAaHUS

13. Paznuunble MeTO/1bI O€3/1bIMHOMN 3arpy3KH; KpaTKasli CyIlIHOCTb METO/I0B U T.JI.

3aoauu.

1. Tlpu obGorameHun TPyAHOOOOTaTUMOTO YISl OBUIM TOJMY4YEHBI: KOHIIEHTpPAT C 30JbHOCTHIO 10%,
[IPOMEXKYTOUHBINA POIAYKT, cojepxkaiinii 30% MUHEpaTbHBIX BEIIECTB, MPU BbIXOAE 4,5% M OTXO/bI 30JIbHOCTHIO
72%, BeIXOO UX cocTaBuiI 25%.

OnpenenuTts 30JbHOCTh PSJIOBOTO YIJIS.

2. Ilpu ucnbiTaHUU HAa 0OOTaTUMOCTD YIJIEH IBYX pa3iIU4HbIX MECTOPOXKIAECHUNH METOJIOM PacciIOMKU Mpod B
TSKENbIX JKUJKOCTSIX MOJIyUY€HBI CIEAYIONINE PE3YIbTaThl 10 BBIXOY: IPOMEXKYTOUHBIX ¢ II0THOCTHIO 1400—1800
kr/HM3 — 3,76%; OecriopoaHbix ¢ TioTHOCTHIO > 1800 kxr/EM3 — 84,9% (mpoba 1) m mpomexyrodnsix 29,0%;
6ecriopoansix 71,2% (mpoda 2) dpakuuit. OnpeaenuTs KaTeropuo 000raTUMOCTH 3TUX YTIIEH.

3. PaccuuraTh roJOBYI0 NPOU3BOAMTENBHOCTh OJHOM IE€YM U KOKCOBOM OaTapen Mo KOKCy 6%-HOM
Bnaxknoctu u muxre: WP -8.9; A = 7,3; V' = 28; Sco6m, —2,03; N° -1,90. Bec 3arpy»kaeMou IIHUXTHI B KaMepy]
[IPUHSTH, UCXOJIS U3 HACBIITHOTO Beca padoueit mmxThl — 0,8 /M,

1. Onpenenuth COMPOTHBIICEHUE pereHepaTopa Ha HUCXOAIIEM MOTOKe MeXAy Toukamu 4, 5. JlaBneHue B
10/ICBOZIOBOM IIpocTpaHcTBe pereneparopa P4 = —80 Ila, B mogoBoMm kanane P 5 =—110 I1a, remneparypa Bo3nyxa
B TyHHene — 15 °C, mpoaykroB cropanus BBepxy perenepatopa — 1300 °C, B momoBom kanaime — 290 °C;
MJIOTHOCTh MPOAYKTOB cropanus — 1,4 KI/HM® |
2. CpaBHUTb NPEUI0KEHHbIE TEXHOJIOTUYECKUE CXeMbl peKTu(uKanuu cMoubl. [IpenmyiecTBa 1 HEAOCTATKU TOU
U Apyrou cxem?

OIIK-5.2 OueHuBaeT pe3yabTaThl 3aoanusn ona pewienusa 3a0ay u3 nPoheccuoHabHOU odacmu:

HAaYYHO-TCXHUYCCKUX
pa3paboTOK Mo
COBOKYITHOCTH
METOJIOJIOTUIECKUX

1. OnpenenuTs B 00IIEM BUAE COMPOTUBICHUE BEPXHEH YaCTH OTOMHUTEIBHONW CUCTEMBI MEXKAY «TIa3KaMm»
[pEreHepaTopoB BOCXOSIIETO U HUCXOASIIErO MOTOKOB.

2. JaBnenue P 2 = —35 Ila; P 4 = —80 Ila. Kak cinenyer u3aMeHUTh JaBJIECHHUE B «TJIa3Ke» pereHeparopa ¢
HUCXOJSIIIUM TTOTOKOM, YTOOBI YBEIUYUTH KOJIMYECTBO Mpoxoasmmux razoB Ha 10%? Kak BospacTyT mpu sToMm
CONPOTUBIICHUSA?
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NPU3HAKOB JIJIs1 BHIOOpPA 3.Kak u3MeHATCS CONPOTUBIICHHS OTOIUTENBHON CUCTEMBI ITPH YMEHBIICHUH IEPHOAa KOKCOBaHUs ¢ 16 10
ONTUMAJIBHBIX PELICHUN 14 9.2
o 4. Onpenenure NpOAOIKUTEILHOCT PEMOHTHON 4YacTH LIUKJIA, €CJIM M3BECTHO BPEMs, HEOOXOAUMOE JUIs
COBEPIICHCTROBAHHIO 00CITy>KUBAHHSI I1€YH U 00OPOT MEYH, KOJINIECTBO OGCin)KHB&GMBIX neyei.
5. Paccunrare nomycTMMOe KOJIMYECTBO Ieyei B Oarapee, eciau BpeMs obopora meud 16,5 4., cyMMapHoe
CYICCTBYIOHIHX BpeMsl IUKJIMYHOCTH OCTAHOBOK 3a OJWH 000pOT medueid cocraiser 1,5 4. Bpems, Heobxomumoe Ha 00pabOTKYy
TEXHOJIOTHYCCKUX OJIHOM TI€YH KOKCOBBIMU MaIllHHAMH , PaBHO 12 MUH.
IIPOLIECCOB B 6. Temmeparypa okpyxaromero Bo3ayxa mnosbicuiiack ¢ 10 go 30 °C. Haittu tpeGyemoe paspskeHHe
METaJUTyprUyecKon BBEpXY pereneparopos npu 30 °C npu ycioBUH, YTO pacxo]i OTONMUTENBHOIO Ta3a U 00beM BO3/1yXa, I10JaBaeéMOro
OTPACIH M CMEXKHBIX Ha 000rpeB, JODKHBI OCTAaThCs MPpesKHUMH. O00rpeB nedel Ipor3BOIUTCS KOKCOBBIM Fa30M.
06 TACTSX VcxonHble aHHBIE:
1) Paspexxenue BBepxy pereneparopos npu 10 °C Ha Bocxondmem noroke — 55,9 Ila (5,7 mm BoA. CT.), Ha
HUCXoas1IeM rmotoke — 72, 6 Ila (7,4 MM Boa. CT.).
2) Cpennue TemnepaTypsl B pereHepaTropax Ha BocxondieM notoke — 590 °C, Ha HUCXOAIIEM OTOKE —
830 °C.
BeicoTa perenepatopa — 2,7 M. Tak kak aaBiaeHue B JIF000M TOUKE OTONMUTEIBHOW CUCTEMBI PABHO CyMMe
MoTepb HAmopa M T'MIPOCTaTHYECKOro Hamopa (MoJrnopa) Ha JaHHOM YYacTKe, TO IPHU MOCTOSHHOM pacxoje He
TIOJKHBI 3aBUCETh OT U3MEHEHMSI THIPABIMYECKUX YCIOBUN MPOXOXKICHUS BO3AYyXa. .
OIIK-5.3 Cucrematusupyer u

000011aeT OMBIT JIJI5T
000CHOBaHUs BbIOOpA
ONITHMAJILHOTO
pelieHus mpu
pa3paboTke
WHHOBAI[HOHHBIX
TEXHOJOTHYECKHIX
MPOIIECCOB B 001aCTH
METALTYPTHA U
METauI000paboOTKH

3aoanusn ona pewienusa 3a0ay u3 npogheccuoHanbHOU odacmu:

1. Tlonp3ysick cxeMoif, omummTe paboTy AaHHOro obopyamoBaHus. OCHOBHOE €ro NpeAHa3HadyeHue,

KaduecTBO paboTHI.
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HccnenoBanue MpoueCCOB NMOJAroOTOBKH yrneifl K KOKCOBAHUIO

OIIK-5.1

[IpoBoaut
Hay4YHbIE HCCIIECIOBAHUS
JUISL  TIONTydeHus 0a3bl
JNAHHEIX O CBOMCTBax
METAJLIOU3 1IN
HIMPOKOTO0 Ha3HAYEeHUS
c MOCIEAYIOLIEN
00paboTKOM, aHaTU30M
u HWHTEpIpeTanuein
MTOJTYYCHHBIX

IIpuMepHBbIi NepedYeHb BONPOCOB K YCTHOMY OIIPOCY:
1.Ha3zHaueHue yrienoAroToBUTENbHOIO 1iexa. TpeOoBaHMs K yTOJIbHON MIMXTE, IOCTYIAIOIIEH Ha KOKCOBAHUE.
2. Texnonoruueckue cxembl YIIL, «/1K» u «Il». OcHoBHOE 00OpynOBaHME. NpPEUMYIIECTBA M HEIOCTATKU
TEXHOJIOTHYECKUX CXEM.
3. JlpoGienue yris Ha KOKCOXMMHUYECKOM mpennpusatuu. OOopynoBaHue, MX Xapakrepuctuka. HasHauenue
oIepanuy Apo0JIeHHs yriiel, IOCTYNaIINX Ha KOKCOBAaHUE.
4. M30uparenbHoe u3MenbueHHe yried. TexHONIornyeckue CXeMbl U HCIOJIb3yeMOoe
[IpenmymiecTBa U HEJOCTATKH N30MPATEIILHOTO U3MENBYEHUS 110 MeTOAY «COBaKo».
5.TexHoyoruss NOATOTOBKM YIOJIBHOM INMXTHI C MCIOJIB30BAHUEM OTACIUTEIEH C «KUIAIIKAMY» CIOEM.
[IpenmyriecTBa TexHogornueckoi cxemsl. [lokazarenu paboThl, anmaparbl U UX XapaKTepUCTHKA.

obopyaoBaHue.
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pPEe3yIbTaTOB 6.TexHoJIOTHSI TOATOTOBKM  YrOJBHOM IMUXTHl JUIi KOKCOBaHWS YaCTUYHO OPUKETHPYEMBIX IIHXT.
Xapakrepuctruka obopynoBanus. [Tokazarenu padotsl. [IpernmyIiiecTBa 1 HEAOCTATKH TEXHOJIOTHH.
7.Ces3yromue i OpuUKeTHpOBaHWs yried. TpeOoBaHMsS K CBsA3ylomMM MaTepuanaM. Kiaccudukamnms
CBSA3YIOIIUX.
8. TexHoJMOTHsI TMOATOTOBKH IIHUXTHI C HCIOJB30BAaHUEM TpamMOOBaHMS. XapakTepucTka OCHOBHOTO
obopynoBanus. [lokazarenu padorer KXII ¢ rcmonp3oBaHEM TEXHOJIOTHH KOKCOBAHUS TPAMOOBAaHHBIX IIIHXT.
9.Tepmuueckasi MOATOTOBKA yTJiel mepes] KOKCOBaHUEM. TeXHOIOTHYECKUE CXeMbl. XapaKTepUCTUKa OCHOBHOIO
obopynosanus (I1K-4).
10.ITokazaTenu MUXTHI U KOKCA TPH UCIIOIb30BAHUH CXEMbBI TEPMHYECKOM IMOATOTOBKH IIUXTHI.
11.TexHosmorust 3arpy3kd yrojabHOW IIUXTHl B KOKCOBBIE KaMepbl MPH TEPMOMOJTOTOBKE MIUXThL. OCHOBHOE
00Opy/IOBaHUE.
OIIK-5.2 OnenuBaet IIpumepHoe 3a5aHue 1J19 KypcOBOi padoThbI:
pe3yNnbTaThl HAy4YHO- Paccuntarh mmMXTy A7 KOKCOBaHHUS MO KAaYECTBEHHBIM IMOKA3aTENsIM IIUXTHl MO MPOIEHTY Y4YacTHs]
TEXHUYECKUX MOCTABIIMKOB U UX KaYE€CTBEHHBIX MOKa3aTeen
pa3paboTok o Ta6muia — KauecTBeHHBIE TTOKA3aTENIN MOCTABIIMKOB KOHIICHTPATOB U IMIUXTHI
COBOKYITHOCTH B
Bna-
MCTOHAOJIOTHICCKHX Ne 9% vuac- ra 3051b- X011 Cepa Otpaxa-TesbHast TonmuHa miacTu-
MPU3HAKOB I BLI60pa o /;[ Mapka yrieit OTym Wr’ HOCTb, TEeTy- s P 0’/0 CII0CO0-HOCTh YecKo-To cios, Y,
ONTHUMAJIBHBIX PEIICHHN % A% | unx, oo BUTpH-HUTA, Ro, % MM
daf 0
o V=%
[Teuopckuit
COBEPIICHCTBOBAHUIO 1 2 7 1 1
P (TKO + K) 8 5,5 8, 33,8 ,09 0,95 6
EARNCA 2 Kpacuoropckas 14 | 74 | 99 | 234 | 036 12 16
TEXHOJIOTHYECKUX (K, KO, KC) ’ 7 ’ 7 v '
MIPOIIECCOB B H i
pon 3 3 e(TsaHO# KOKC (m00aBKa 2.3 72 0.8 15.7 41 ) 15,3
METaJUTypruuecKou KOKCyIoIast)
4 Amxepckas (K
OTPACI M CMEKHBIX epetcast (KC) 146 | 83 | 105 | 215 | 044 1,25 10
(Ky3meryroip)
obmacTsx 3
bauarckuii pa
paspes 77 6,6 73 237 04 11 12,5
(Kokcoas KO)
6 Kokcosas (K + KO +
oxcoas (K +KO +0C) 233 | 77 | 97 | 209 | 039 1,27 10
(Ky3meryroip)
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7 Pacnanckas (1K) 12 7,8 9,2 35,5 0,63 0,85 17,2
8 HO® «benosckasn 359 | 64 | 106 | 324 | 054 0,93 25
(K, I'K, KC) ' ' ' ' ' '
OIIK-5.3 Cucremarusupye 3aiaHue Ha peleHHe 327124 U3 NPoPeccHOHATBLHOM 00J1acTH
T 1 000011aeT ONBIT IS 1.0OnpenenuTs BBIXO U 30JbHOCTb OTX0/I0B OOOTAIIEHUs] YIJIsl, €CIIU U3BECTHO:
o0ocHOBaHHS  BBIOOpA 1.1 30apHOCTH PSAAOBOrO YIS, MOCTyMmaromero Ha odoramenue 32%; Boixon konnentpara 60% mpu ero
ONTUMAIBHOTO 3onpHOCTH 9,5%; Brixoa npommnpoaykra 18% mpu ero 3ompH0CTH 42%.
pelieHust npu 1.2 30apHOCTH PSAAOBOrO YIS, MOCTYyMaromero Ha odoramenue 22%; Boixon konneHtpara 65% mpu ero
pa3paboTke 3onpHOCTH 9,0%; Brixoa npommnpoaykra 18% mpu ero 3omsHocTH 40%.
MHHOBAIMOHHBIX
TEXHOJIOTHYECKUX
MpoIIeECCOB B 00JIacTH
METaJUTypruu 51
METauI000pabOTKH

INPOPECCHUOHAJIBHBIE KOMIIETEHIIMHA
I1K-1 — CnocodeH pa3padaTbiBaTh CPeICTBA ABTOMATH3ALMH JJIsl XMMHKO-TEXHOJOIHYeCKHX MPOLecCcOB
CucreMsbl ynpaBjJieHUs] XHMHKO-TEXHOJIOTHYECKHMH NMPOLEeCCaMHU

IK-1.1 Omnpenensier o0y Ilepeuens meopemuueckux 60npocos 014 3auema:
CXeMy CHCTCMBI 1. Yto Takoe uzmepenue?
4BTOMAaTU3NPOBAHHOIO 2. YeM oTiIMYarOTCS COBOKYIHBIE U COBMECTHbBIE U3MEPEHUA?
u aBTOMAaTH4CCKOro 3. UeM oTiMYArOTCS METOJ HEMOCPEIICTBEHHOM OIIEHKH U METOJI CPaBHEHHSI C MEpPOii?
YUpaBJICHHA  XHMHKO- 4. ]laiite ornpeneneHue MOHITUS «ITOBEPKa CPEACTBA U3MEPEHUS
TEXHOJOTrM1eCKUM 5. Yro Takoe kinacc ToyHOCTH ITpudopa?
[IpoLeccoM,  CpeACTBa 6. UYro mpuHHMaeTcs 3a AeUCTBUTEIbHOE 3HAUCHHE (PU3NYECKON BETUUUHBI?
TEKYIEro KOHTPOIA U 7. Yem OTIMYAIOTCS TOTPELIHOCTh U3MEPEHHS U MOTPEIIHOCTh CPEACTBA U3MEPEHUS?
PEryianpoBaHus 8. UeM omiMyaroTcs aAIUTUBHASA U MYJIbTUIUIMKATUBHAS ITOTPEITHOCTH?
TEXHOJIOTHYCCKUX 9. Kak paccuuThIBarOTCS aOCONIOTHAS, OTHOCUTEIIbHAS U TIPUBEICHHAS ITOTPEITHOCTH?
haxTopoB 10. Ilepeuncnure crocoObl UCKIIIOYEHHS CUCTEMaTHYECKON MOTPEIIHOCTH.
11. Kak MOYXHO HCKITFOUUTH MOCTOSIHHYIO IOTPEIIHOCTh U3BECTHON BEJIMYMHBI U 3HaKa?
12. N3mepenne. OCHOBBI TEXHUKU U3MEPEHHIA.
13. Kimaccudukarys BUI0B H3MEPEHUH.




Koo
uHoukamopa

Hnouxamop docmudicenus
KOMnemeHyuu

Oyenounvie cpedcmea

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,

Cucrembl pU3NUECKUX BEIUYUH U UX €AUHHULIBL.

[IIxanbl BETUYKH.

N3mepenne. KauecTBO n3MEpeHUN.

MeTo1bl U3MEPEHUI.

Meroauky BBITOJIHEHHUS] U3MEPEHUM.

Knaccudukanms norpemnocreit U3MEpeHHid.

CrnyuaitHble morpemHocTy u3MepeHuil. KauecTBeHHbIE U KOJIMYECTBEHHBIE XapaKTEPUCTUKH.
CuctemMaTH4eCKHE MOTPEITHOCTH.

MeTo/1b1 BBISIBIICHH S, UCKIIFOUEHUSI CUCTEMAaTUYECKUX MOTPEIIHOCTEH.

CpencTBa u3MepeHusi: OCHOBHBIC TTOHATHUS U ONpeeeHus. Buabl cpencTs usmMmepeHui.
I'ocynapcTBeHHbIE 3TaJOHBI OCHOBHBIX TETNIO(PHU3NYECKIX BETUYHH.

[ToBepka cpencTB U3MEPEHUN.

MeTtponoruueckue XapakTepUCTUKH CPEICTB U3MEPEHUN U UX HOPMHUPOBAHHE.

Kiaccsl Tounoctu CH.

N3mepenne MarHUTHBIX BeNUYUH. [lapaMeTpsl, XapakTEPUCTHK, CXEMbl U3MEPEHUS
N3mepenue HeanexkTpuueckux BennuuH. Kiaccudpukanus

N3mepenue temiepatypbl TEpMOMETPAMU CONIPOTUBIIEHUS (TIPEAETBI U3MEPEHUS, TPAlyHPOBKH).
TpeOGoBaHust, peabIBIsIEMbIE K MaTEPHATY

[IpeobOpazoBarenu HEINEKTPUISCKUX BETMUMH. MeTauInuecKiue TepMOMETPhI COITPOTUBIICHUS
[Ipeobpa3zoBarenu HedNEKTpUUECKUX BeMUYuH. [10MynpoBOAHUKOBBIE TEPMOMETPHI COTIPOTUBIICHUS
[IpeobpazoBarenu HednekTpudeckux BenudnH. D¢ dextsl Tomcona, 3eedbeka u [lenpThe
[Ipeobpa3zoBareny HEITEKTPUUECKUX BEIUYUH. TepModekTpudeckue npeodpa3zoBaTenu
CranmapTHbIE TEPMORIICKTPHUUECKHE TIPeoOpazoBaTesu (MIPeAesbl U3BMEPEHHUs, TPATYUPOBKH, MaTEpHAI
IJIEKTPOIOB)

CriocoObI UCKITFOUCHUS BIUSHUS TEMITepaTypbl CBOOOIHBIX KOHIIOB TepMmomnap. TpeboBaHus,
NpeabsBIsiEMbIe K MaTEpHaliaM, TEpPMOIIap

[IpeobpazoBarenu HEINEKTPUICCKUX BETUIHH. 3aKOHBI U3TyUeHUS

[IpeoOpa3zoBareny HEINEKTPUUECKUX BeUYUH. [[UpOMETphl YACTUYHOTO U3ITyUEHUS
[IpeobpazoBarenu HEINEKTPUIECKUX BeTUIHH. [ITMpOMETPHI CIIEKTPaTLHOTO OTHOIIECHHUS
[IpeobpaszoBareny HEITEKTPHUUSCKUX BeIUYUH. [ITUpOMETpBI OTHOTO H3ITY4YEeHUS
YpaBHoBemneHHbIe MOCTHI. JlocTonHCTBa, HeAocTaTKH. CrIOCOOBI MOIKIIFOUYSHHS] TEPMOMETPOB
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42.
43.
44,
45.
46.
47.
48.
49,
50.
o1.

52.
53.
54,
55.
56.
57.
58.
59.
60.

61.
62.

63.
64.
65.
66.
67.
68.

COIIPOTHBIICHUS

HeypaBHoBemenHnbie MOCTBI. JIOCTOMHCTBA, HEAOCTATKH

JloroMeTpr4ecKnue CXeMbl

MunnusonsT™erp. IpuHnun geictBus. Y cTporcTBo. JlIOCTOMHCTBA, HEAOCTATKU

UYro Takoe JaBICHHUE U B YEM OHO BBIPAXKACTCS 110 MEXKIYHAPOIHOMY CTaHAAPTY?

B uem npeumyiecTBo yamieyHoro Mmanomerpa nepes U-o6pa3HbiM MaHOMETPOM?
[lepeuncaure BuabI 1eopMallMOHHBIX MAaHOMETPOB

Jlnist m3MepeHus Kakoro AaBJICHHS MpeaHa3HaueH natauk Merpan -100-{1?

B yem cyTh nbe3oanekTpuueckoro apdexra?

Uro Takoe pacxoj U B YeEM OH U3MepsieTcs?

B ueM cyTh npuHIMIA H3MEPEHHs pacxofa IO IEPEMEHHOMY Iepenajy [aBiICHHs Ha CyXKaKoLIEM
ycTpoicTee?

Yro npencTaBisoT cOO0H poTaMeTphl?

Ha yem ocHOBaH mpUHLMIT JEHCTBUS 3JEKTPOMAarHUTHBIX PacxXx010MepoB?

Yro noHnMaeTcs oJ U3MEPEHUEM YPOBH:?

B yem npunuun pabotsl OyHKOBBIX YPOBHEMEPOB?

Kak pa0otaroT nbe3oMeTpudeckue ypoBHEMEphI?

Kaxoii nmpyHIMI HCTIONIB3YETCs B YABTPa3BYKOBBIX YpOBHEMeEpax?

B yewm 3akitouaercs NpUHIUN JEHCTBUS 3JIEKTPUUECKUX YPOBHEMEPOB?

Kakne 0co0eHHOCTH yrnpaBiIeHUs! XapaKTEePHbI ISl XUMUKO-TEXHOJIOIMYECKUX MpOo1eccoB?
[lepeuncnuth PpyHKUINHU, BBITOIHIEMbIE YCTPONCTBAMHU aBTOMAaTHYECKOTO YIIPABICHUS B XUMUYECKOM
TEXHOJIOTHH.

UTOo NOHKMMAIOT MOJI TEPMUHOM «yTpaBiIeHUEN?

UTo MOHMMAIOT MO/ TEXHOJIOTHYECKUM 00BEKTOM YIpPaBJIECHUS B OOIIEM cIydyae U KOHKPETHO B
XUMHUYECKON TEXHOJIOTHN?

B uem 3akmmtouaercs 1enb ynpaBiaeHus?

UTo NOHKMMAIOT MOJ1 BXOJIHBIMU U BBIXOJHBIMH CUTHAJIaMU 00BEKTa yIIpaBJIeHUS?

Uro Ttakoe Bo3Mymaromue Bo3aeictaus? [Ipusenure ux kiaaccupukaruo.

Uro Takoe ynpasisioue Bo3AeUcTBUsA?

UYem oTiinyaeTcs peryJMpoBaHue OT YIPABIECHUA?

Jlatb noHsiTHE cucTeMbl aBToMarnyeckoro peryiauposanus (CAP), cucteMbl aBTOMaTHUECKOTO yIIPaBICHH
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71.
72.
73.
74.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

(CAY), aBromaTusupoBaHHO# cuctemsbl yrpasieHus (ACY).

[IpuHUMn ynpasiaeHUs MO 3aJal0LIEMy BO3EICTBHIO.

[IpuHIMn ynpasiaeHUs MO BO3MYILAIOLIEMY BO3/IEHCTBUIO.

[IpuHuMn ynpasiaeHUs N0 OTKJIOHEHUIO.

KomMb6unnpoBanHoe yrpaBjeHHe.

Krnaccugukanus cucrem ynpasiieHus

CrpyKkTypHas cxeMa CUCTEMbl aBTOMaTHUYECKOI'O PEryJIMPOBaHUs U (PYHKIIMOHAIBHOE Ha3HAUCHHE €€
3JIEMEHTOB.

CrpykTypa aBTOMaTU3UPOBAHHOI'O MPEANPUATHS (IEPEUUCIUTh BCE YPOBHU).

Hatp nousitue ACYTIL.

Crpyxrypa u ¢pynkuun ACYTIL

Kitaccel MUKpOnpO11eCCOPHBIX KOMITJIEKCOB.

Tormonoruu MPOMBIIIJICHHBIX TOKAIBHBIX CETEH.

OcHoBHbIe cTpyKTypHBIe KOMITIOHEHTH SCADA-cuctem.

Uro Takoe ctaTHyecKasi XapaKTepUCTHKA 0ObEKTa yIpaBIeHUs?

Uto Ha3bIBaeTCs yCTAHOBUBILIUMCS PEKUMOM OOBEKTA yIpaBiIeHUS?

Kak onpenensiercs ko3 duumeHT nepesaun ooObekTa ynpapieHHs M0 CTATUYECKON XapaKTepUCTUKE?
UTto Ha3bIBaeTCS JIMHUEH perpeccuu?

Uro Ha3bIBaeTcs MepeaTouHol pyHKIMed 00beKTa yrpaBieHUs ?

UYeM oTiMuaeTcss 0ObEKT C CAMOBBIPABHUBAHUEM OT 00beKTa 0e3 caMOBbIpaBHUBAHUSA?

UYro npencrasnser co0oil KpuBasi pa3roHa U 4YeM OHa OTJIMYAETCS OT MepeXoaHON QYHKIUU?
UYro Takoe MOCTOSIHHAsE BPEMEHH 00BbEeKTa YIpaBiIeHUs?

Crartuueckuii peskuM paboThl CUCTEMBI aBTOMaTuueckoro peryiauposanust (CAP).
Omnpenenenne JMHAMUYECKUX TApaMETPOB IO KPUBOM pa3roHa.

KauectBennsie nokazarenu padotsl CAP.

XapakTepucTuku Matematuueckoro onucanus CAP.

[lepenaTounas ¢pyHKIUS.

Tunossle nuHamuyeckue 38eHbst CAP.

Coenunenne 3BeHneB CAP.

UYro sBs€TCSI BXOAHON M BBIXOJHOW BEJTMUYMHAMU PETYsTOpa?

[IponopuonanbHbIil peryisTop: ¢opMylia 3aKOHA YNPABJIEHUS, NPUHLMUI JEHCTBHS, JTOCTOMHCTBA
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HEJIOCTAaTKH.
98. UnTerpanbHbli peryasTop: popMylia 3aKOHa yIIpaBIEHUs, IPUHLIUN 1€HCTBUSA, TOCTOMHCTBA M HEOCTATKH.
99. IIponopIOHATBHO-UHTETPATIBHBIA  peryasTop: QopMyia 3aKoHa YIPaBICHUS, HPUHOWN JCHCTBHS,
JOCTOMHCTBA U HEJIOCTATKH.
100.
MPUHIUI J€HCTBHSA, TOCTOMHCTBA M HEAOCTATKH.
101.
102.
103.
104.
105.
MIEPEXO/IHOTO MpoIiecca).
106.
107.
108.
109.
110.
111.
112.
113.
CPENICTB U3MEPEHHIA, PETYIUPYIOMINX U HCTIOTHUTENbHBIX yeTpoiicT (TOCT 21.208-2013).

Ilpumep mecma no pazdeny «Memponozuueckue Xapakmepucmukuy KOHMPOIbHO-UZMEPUMETbHBIX]
npuoGopoey:

1. JlomycTuMmasi OTHOCUTEINIbHAS MOTPEIIHOCTh U3MEPEHHsI ToKa 7,5 A aMIiepMeTpoMm KJjiacca TOYHOCTH 1,5 ¢
BEpXHUM niepenenom uzmepenns 10 A cocrasiser. ..

[IponopunoHanbHO-UHTErpaTbHO- AU G EepeHINaTbHBIA PerysaTop: (Gopmyrna 3aKoHa yIpaBieHHS,

Uro sBsSETCS OTIIMYUTENbHON 0COOEHHOCTHIO HHTErPAIbHOIO peryisropa’?

Uro sBAsSETCS OTIIMYUTENIBHON 0COOEHHOCTHIO MPONOPLIMOHAIBHOIO PErysiTopa?
Uro Texuudecku npezacrasiser coboii [IU-perynsarop?

K yemy npuBogut Hammune auddepennnanpaoit yactu B [INI-perynsarope?
OcHoBHbIE MpsAMBIE MMOKA3aTeIN KauecTBa MEPEXOIHOTO IMpoliecca (MOsSCHUTH Ha MmpuMmepe rpaduka

Dranbl IPOSKTUPOBAHMS CUCTEMBI YIIPABICHUS

Turmel cxem aBTOMaTU3aAIUH

Mertoauka cocTaBieHHs (PyHKIIMOHAIBHON CXeMbl aBTOMAaTU3aIUH.

N3o0pakeHne TEXHOIOTHUYECKUX OOBEKTOB Ha CXeMaX aBTOMAaTHU3aIlUU.

Pacnonoxenne npubopoB B MPSIMOYTOJILHUKE CPEICTB aBTOMATH3alMK Ha (DYHKIIMOHAIBHON CXeMe.
OCHOBHBIE YCIIOBHBIC 0003HaUeHUsI TPpuOOpoB U cpenacts aBromarusaimu (FOCT 21.208-2013).
Ycnosusie nudposie 0003HaueHust TpydonpoBoioB (I'OCT 2.784).

BykBeHHbIE 0003Ha4YeHHs U3MEPSAEMBIX (U3UYECKUX BEIMYUMH M (YHKIMOHAIBHBIX IMPH3HAKOB

a) 4%
0) 2%
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B) 1%
r) 3%

Ecan HeoO6xoaumMo KOHTPOIUPOBATh HANIPSHKEHUS ¢ TOYHOCTHIO 710 0,1 B, TO BobT™METp ciiemayeT BHIOUpaTh,
C LIeHOH aeneHus .....B

a) 0,1
6) 0,01
B) 0,05
r) 1,0

Ecnu npu noBepke amnepMeTpa ¢ npeaesnom uzMepenus 5 A B Toukax 1, 2, 3,4, 5 A nosyduiu cieayroume
nmokazanusi oOpasmoBoro mpubopa coorBerctBeHHo 0,95; 2,07; 3,05; 4,08; 4,95; To kilacc TOYHOCTH
aMIiepMeTpa PaBeH:

a)2,5
0) 1,5
B) 1,0
r) 0,5

HSMCpCHI/IH HAIps>KCHUA U CUJIbI TOKA aMIICPMETPOM U BOJIbTMETPOM HA3bIBAOTCA

a) COBMECTHBIE
0) COBOKYITHBIE
B) KOCBEHHbIE
I) IpsiMbIe

HerounocTs rpamyupoBku npudopa sSBIseTCS UCTOYHUKOM ... TOTPEUTHOCTH

a) TMHAMHYECKOMN
0) UHCTPYMEHTAaJIbHOU
B) METOANYECKOMN
') CyObEeKTUBHOU

[ToBepka, Ipu KOTOPOI OMPEACISIOT METPOJIOTUIECKUE XaPAKTEPUCTHUKU CPEICTBA U3MEPEHUH, TIPUCYIITIE
€My KaK €JIMHOMY 1IeJIOMY, Ha3bIBaloOT... nmoBepkoin CU

a) UHCTIEKIIMOHHOU
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0) BHEouepe1HOI
B) IIEPBUYHOU
') KOMIUIEKCHOM
7. B cucreme S| xonnyecTBo BemecTsa 0003Ha4aercs. . ..
a)L
6) Q
B) N
r)J
8. i usmepeHus Toka 7 A ¢ OTHOCUTENIbHON MOTIPEeIHOCThIO 2% ciieflyeT BbIOpaTh aMIepMeTp ¢ IpeaeaioM
n3mepenus 10 A u kiiacca TOYHOCTH. ...
a) 0,5
0)1
B) 1,5
r) 2,5
9. Eciu nHambomnpimasi aOCONMIOTHAS MOTPEIIHOCTh NPH W3MEPEHUHM HANPSOHKCHUS MHJLTHBOJIBTMETPOM C
npenenaoM udmepenus 100 MB npu nsmepenun Hanpsbkenus 20 MB cocrasnser 1,2 MB, To kiacc TouHOCTH|
npudopa paBeH
a) 1,0
0) 0,5
B) 1,5
r) 0,05
10. Pa3HOCTh TIOKa3aHWH TIpHOOpa B OJHOW W TOW K€ TOYKE JHAIa30HA M3MEPEHUH NPH IJIABHOM IOAXOME K
9TOM TOYKE CO CTOPOHBI MEHBIIUX U OOJIBIINX 3HAYCHUN N3MEPSIEMOM BETHUNHBI
a) Bapuanus noxka3zaHui

0) 4yBCTBUTEIBHOCTD
B) TpaJlyipOBOYHAs XapaKTePUCTHKA
T') IOPOT YyBCTBUTEIBHOCTHU
11. I3mepuTenpHblid npubOp (1aT4MKe), BBIXOAHBIM CUTHaIoM koroporo siBisiercs DJC, QyHKIMOHAIBHO
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CBsI3aHHAsI C U3MEPSEMO BEIMYMHON Ha3bIBACTCS
a) upOoBBIC
0) aHaJIOTOBBIC
B) TCHEPATOPHBIC
T) IapaMeTpHYECKUe
12. ®dusnueckas BeJIMUMHA, BXOSIIAS B CUCTEMY BEJIMYUH U OIpeelisieMasl Yepe3 OCHOBHBIC BEJIMYUHBI 3TOM
CUCTEMBI, Ha3bIBACTCS
a) morapuMudecKue

0) OTHOCHUTEIIbHBIC
B) IPOU3BOHbIE
T') TOTIOJTHUTEIbHBIC
13. MoaynbHBIi TPUHIUI KOHCTPYUPOBAHUS CUCTEM — PE3YIbTAT PA3BUTHA. . .
a) CUMILTU(UKAITIH
0) yHuukanuu
B) THUIH3AL[UU
T') arperaTupoBaHuUs
14. MynbTUMETp TpPU U3MEPEHUHU DIIEKTPUUYECKOM EMKOCTH Kjacca TOYHOCTH 2/1 Ha auamazoHe 10 2 MKD
nokasbiBaeT 0,8 Mk®d. [Ipenen nomyckaeMoil OTHOCUTEIBLHON MOTPEIIHOCTH PUOOpa paBeH:
a)0,5%
0) 0,3 %
B) 0,4 %
r) 0,35 %
15. Pe3ynbTatr 00paboTK MHOTOKpaTHBIX U3MepeHuil Toka | = 5,457 MA u A = 0,8141 MA npumer Buz:
a)5S+1mMA
0) 5,4 £ 0,8 MA
B) 5,5+ 0,8 MA
r) 5,46 £ 0,81 MA
16. CoBOKYIHBIMH Ha3bIBAIOTCS N3MEPEHUS
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17.

18.

19.

20.

21.

a) OCHOBAHHBIE HA N3BECTHON 3aBUCHMOCTH MEX1Yy UICKOMOM U U3MEPSIEMOM BEIMUYMHON

0) HECKOJBKMX OJHOMMEHHBIX BEJIMYMH, 3HAYEHHUS KOTOPBIX HAXOAAT PELIEHUEM CHUCTEMBI
YpaBHEHUH

B) IBYX HJIK O0Jiee pa3HOMMEHHBIX BETHYUH [T HAXOXKJICHUS 3aBUCHIMOCTH MEX/ly HUMH

I') pe3yJIbTaT KOTOPBIX MOJIy4aeTCs HEMOCPEACTBEHHO U3 U3MEPSIEMOM BETMUUHBI

Cocrapisronias OrPEeITHOCTH CPEACTBA U3MEPCHHMsI, HE 3aBHCAINAS OT 3HAYCHUS W3MEPSEMOU BEITHYMHBI
Ha3bIBAIOT
a) aiTMTUBHOM

0) MyJTbTUIUIUKATUBHON
B) HHCTPYMEHTaJIbHOU
T') CIydalHOU
KauecTBo n3mepeHus onpeaensieTcs: BEMUYUHOM . ... HOTPEITHOCTH
a) abCcoMOTHOM
0) OTHOCHTEIIbHON
B) IPUBEIEHHOMN
') CUCTEMaTHUYeCKOMN

MeToab! U cpescTBa MOBEPKU CPEACTB U3MEPEHUS SIBIISIIOTCS OCHOBHBIMU 00BEKTaMU
a) TEOPETUYECKON METPOJIOTHU

0) 3aKOHOAATEIbHON METPOJIOTHH
B) FOCYAAapCTBEHHOM CUCTEMBI 00ECTICYCHHUS €JMHCTBA U3MEPEHUI
T') rOCyJIapCTBEHHON METPOJIOTHYECKOM CITYKOBI

Teopernueckoii 6a30i COBpeMEHHON CTaHIAPTU3ALMH SBISETCS TPUHIIUIL. . ..
a) MPEANOYTUTEIBLHOCTU

0) CHCTEMHOCTH
B) IPOTPECCUBHOCTH
I') ONTUMHU3AIUN

JlonycTMasi OTHOCUTENBHAS TOTPEIIHOCTh U3MEPEHNUS TOKa 7,5 A aMIepMeTpoM KJiacca TOYHOCTH 1,5 ¢
BEpXHUM niepenenom uzMmepenns 10 A cocraBuser. ..
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a) 4%
0) 2%
B) 1%
r) 3%

a) 35,5 B< U< 36,5 B, P=0,95
6) 35 B<U<37B, tp =1,96
B) 35 B< U< 37 B, P=0,95

r) 36 B < U< 38 B, P=0,95

C LIEHOH aeyieHus .....B
a) 0,1
0) 0,01
B) 0,05
r) 1,0

npouecca».

a) IPY U3MEPEHUU BBICOKHX

TEMIEPATYP;

22. 1lpu wW3MepeHMH TaJEHUs HamnpspKeHUs BoJbTMETp mokaseBaeT 36 B. CKO mnokazanmii 0,5 B.
[TorpemrHOCTh OT MOAKIIIOUEHHS BOJBTMETpa B ceTh —1 B. JloBepurenbHbIe TpaHULBI Ui HUCTHHHOTO
3HAYEHUS NaJIeHUsl HanpsKeHus ¢ BeposiTHocThi0 P=0,95 (tp=1,96) MoxxHO 3anucars ...

23. Eciin Heo0X01MMO KOHTPOJIMPOBATh HANPSDKEHUS ¢ TOYHOCTHIO 10 0,1 B, To BombTMETp clienyeT BEIOUpATH

Ilpumep mecma no pazoeny «Memoovl u cpeocmea u3mepeHus RNAPAMEMPO8 MEXHOI02UHECKO20

1. B kakoMm ciyyae nonpaBka Ipy U3MEPEHUH TEMIIEPATypbl MUPOMETpaMU OyAEeT MEHbIIe?
a) €CJIM CTENeHb YEPHOThI U3MEPSIEMOT0o 00BEKTa OJIMKE K CTENIEHU YEPHOTHI a.u.T.;
0) eciu cTeneHb YepHOTHI U3MEPSIEMOro 00beKTa cTpeMuTcs k 0;
B) €CJIM U3MepsieMasi TeMIlepaTypa HIKe HyJIs;
I') IOIIpaBKa 3aBUCUT OT BHJIa TUPOMETPa

2. B kakux ciy4asx NpUMEHSIOTCS TUPOMETPHI?

B) TIpd HU3MEPEHUH  TeMIEepaTypbl

JBIDKYIIUXCS OOBEKTOB;
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0) Mpu U3MEpPCHUH HHU3KUX r) Korga HEoOXOJUMO O00ECIeYuTh
TeMIeparyp BBICOKYIO TOUHOCTh
3. UTO OTHOCHUTCS K MEPBUYHBIM JIaTYUKaM?
a) cyxaromiee B) MUJUIMBOJIBTMETD;
YCTPOUCTBO;
0) duck-250 I') MIUPOMETP
4. Kakas momudukamus MeTtpaHa OyJeT u3MepsaTh U30bITOYHOE JIABJICHUE JIABICHUIN
a) AT 0) 11 B) r) A1
JI1B
5. C momonipio Kakoi (hopMyIIbl ONIPeeTUTh KO3 (HHUIIMEHT TCH309yBCTBUTEIbHOCTH K7
a) Ky =4I/l B) I,R — HauanbHble AIMHA
Kt =(4R/R)-(4l/1) ¥ CONPOTHUBIICHUE;
AR/R Al A1, 4R -
6) Ky = T/I r) Ky = F/R OTHOCHTEJIbHBIE TIPUPALIEHUS .
6. Kakue 9yBCTBUTEIBHBIC JIEMEHTHI OTHOCSTCSA K Ae(hOpMarimOHHBIM
a) B)
mMeMOpaHa TEH301aTYUK
0) r)
CHIIb(OH MIbE30KPUCTAILITBI
7. Cuna naBneHHs HE M3MEHSIETC, a IUIoNIalb yBennunBaetTcsa. Kak uaMeHurcs gapnenne?
a) 0) B) HE
YBEITUIHUTCS YMEHBIIATCS W3MEHUTCS

8. I3 KakMX MaTepuasoB BBITOIHAOT METAUIMYECKUE TEPMOMETPBI CONTPOTUBIICHUS?

a) Meb 0) mutatuHa B) BoJb(hpam ') MAaHTaHUH

9. I TepMonap Kakux rpagynpoBOK HE IPUMEHSIOT KOMIIEHCALMOHHBIE IPOBOJA?
a 0 B r
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) MK ) BP ) [1IP ) T
10. CxoJbKO TEH30pE3UCTOPOB YCTAHABIMBAIOT B IpeoOpa3oBaresne Tuna Merpan:
a)l 0)2 B) 3 r)4
11. B noKalinOHHBIX YpPOBHEMEpaX MEPON YPOBHS U3MEPSIEMOM Cpebl SBIAETCS
a) BpeMs IMPOXOXJEHUS CUTHala OT UCTOYHHMKA B)  Yroil  OTpaXKeHMs
710 IpUEMHHKA CUTHaJa
0) crereHp ocaabJIeHHUs CUTHAJIA T) CKOPOCTH

MPOXOXKCHHS CUTHAJIA
12 TCMHC aT a B II€YM U3MEPSCTCA C IIOMOIIBIO TCPMOIIaApPbl, U3ME I/ITCJII)HI)II71 II I/I6O ITIOKA3bIBACT
y
1000°C. Kakas neiicTBUTENIbHAs TEMIIEpATypa B IIEUH, €CIIU TeMIiepaTrypa okpyxatomien cpeast 100°C:

a) 1000 °C B) 900 °C
0) 1100 °C r) 980 °C
13. Kakoit MmeTo U3MEPEHUS YPOBHS JKUJKOCTH HEJIb3s IPUMEHATD [UIsl OYEHDb BA3KUX JKUJKOCTENH?
a) NbE30METPUYECKHH MPOyBKOH B) EMKOCTHBIN
BO3yXOM
0) MbE30METPUUYECKHM, ¢ MOMOIIBIO I') ONITHYECKUI
MaHOMeTpa

14. Kako#i npuHIUT AeWcTBUS U AaT9ukoB Metpan — 150
a) O] ACHCTBUEM JaBJICHUS U3MEHSITCS HIEKTPHUIECKOE COMTPOTUBIICHHE TEH30PE3UCTOPOB
0) 1moj IeCTBUEM JABJICHUS U3MEHSIETCS EMKOCTh TTpeoOpa3zoBaTes
B) MO/ ICWCTBUEM JIaBJICHHS N3MEHSIETCS] HHAYKTHBHOCTH MPE0Opa3oBaTENsI
r) TOJ ACHCTBHEM MaBJICHHS U3MEHsIETCS TeMIepaTypa mpeodpazoBaTes
15. Kakoil maTepuan He U3BMEHSIET CBOMX CBOMCTB MPU U3MEHEHUU TEMIIEPaTyphl?
a) MeJib; 0) B) T)
IUIaTHHA; MaHTaHWH; KPEMHHII.
16. Uto siBNsieTCsl JOCTOMHCTBAMU YIbTPa3BYKOBBIX pacX00MepoB?
a) OTCYTCTBYIOT IOT€PU HA THAPABINYECKUX COMPOTUBICHUSIX
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0) BO3MOKHOCTh OECKOHTAKTHOTO U3MEPEHUSI C BHEIIHEH CTOPOHBI TPYOOIPOBOIa JIFOOBIX CPeT
B) HE3aBUCHUMOCTD MMOKA3aHUN OT Pa3IMYHBIX TAPaMETPOB U3MEPSEMO CPeIbl
I') IPOCTOTAa KOHCTPYKLIUU
17. Yto siBNsI€TCSt JOCTOUHCTBOM CTEKIITHHBIX POTAMETPOB?
a) TOYHOCTh H3MEPEHHSI
0) U3MEpEeHHE Pa3IMYHBIX cpel (M MPO3PavYHbIX M HEIPO3PAYHBIX )
B) MOXKHO YCTaHABJIMBATh Ha JIFOOBIX ydacTKax TPyOOIpoBoaa
I') cUcTeMa Mepejaun CUrHalla Ha PacCTOSTHUE
28. Kakue mpuOOophI 17151 I3MEPESHUS Pa3HOCTH JABJICHUN MOKHO MPUMEHSThH B TIPOMBIIIUICHHBIX YCIOBHSIX:

a) skuakoctHble U- B) puOOpHI
MaHOMETPBI tuna MOJ]
0) rpy30IOPIIHEBHIC r)
T(pMaHOMETPBI

Ipumep sonpocos mecma no pazoeny « OCHO8bl YRPAGIEHUA XUMUKO-IMEXHOIOZUYECKUMU RPOUECCAMU»:

1. yCTpOfICTBO, KOTOPOC CIIYKHUT I MOAACPIKAHNA BEJIMYUHBI Ha 3aJTaHHOM YPOBHE WUJIU IJId €€ U3MCHCHUA 10
3a1aHHOMY 3aKOHY 2TO:
a) YCTpOﬁCTBO ABTOMATHYCECKOI'O KOHTPOJIA

0) ycTpOHCTBO aBTOMaTUYECKOIO PETYJIMPOBAHUS
B) YCTPONCTBO aBTOMATHYECKOTO YIIPABICHUS

2. ABTOMaTHYecKasi CHCTEMA, MOJ/ICPKMBAIONIAsl 3HAUCHHE YIPABIIEMON BEJTMYMHBI TOCTOSTHHBIM Ha3bIBACTCS:
a) CTa0MIM3HPYIOIIAS
0) mporpaMMHast
B) ClesIas
3. [IpuHIMT yripaBiIeHus, OCHOBaHHBIH Ha UCIIOJIE30BaHUU HH(POPMAIIMH O PE3yJIbTaTaX yIpPaBICHHS:
a) TI0 OTKJIOHCHUIO
0) MO BO3MYILEHUIO
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B) aJlalITUBHBIN
4. Yto Ha3bIBalOT 3aKOHOM PETYJINPOBAHUS?
a) (QYHKIIMOHAJIBHYIO CBS3b MEXK/ly BXOJTHON M BBIXO/HOM BEIMYMHAMU PETYIATOpPA
0) CIIMCOK IpaBUJI, ONPEAEIIAIOINI IOBEIEHUE CUCTEMBI YIIPABJICHHUS B LIEJIOM
B) (YHKIIMOHAIBHYIO CBSI3b MEXKIY YIPABISAIOIIMM BO3ACHCTBUEM U PErYIUPYEMON BEIMYMHON 00BEKTa
yIpaBJIeHUS
r) cnoco6 GopMHUPOBAaHUS BXOJHOTO U BBIXOJHOI'O CUI'HAJIA PeryssTopa
5. Ilo xakuM XapakTepUCTHKaM KOHTYpa peryJupoBaHMs JOJDKHBI ONPENeIITbCA JUHAMUYECKHE
mapaMeTpbl HACTPOUKHU perynsaropa?
a) M0 CTATUYECKUM U TUHAMHYECKUM XapaKTEPUCTHKAM 00BEKTa YIPaBICHUS
0) IO TEXHMYECKUM XapaKTEPUCTUKaM UCIIOJIHUTEIbHOIO YCTPONUCTBA
B) 110 TOYHOCTHBIM XapaKTEPUCTUKAM KaHaJIa H3MEPEHHSI
I') B COOTBETCTBHE CO CTPYKTYPOIH KOHTYpa peryaupoBaHUs
6. Kakoil ¢usnueckuii cmbicn umeeT KOAXPQPHUIMEHT MHTErpupoBaHus (Kod(hUIMEHT mepenayn) B
MHTETPaJIbHOM perynastopa?
a) ompeziensieT BEJIMYMHY CKOPOCTH M3MEHEHMS BBIXOJHOM BEJMYHMHBI PEryNATOpa, MPUXOASIIEics Ha
€IMHUILY OTKJIOHEHHSI PeryIupyeMoro rnapaMerpa ot 3aaHus
0) ompexmenser BpeMs, 3a KOTOpOE BBIXOJHOW CHUTHAJ PETYJISITOpa IOCTUTHET BEIMYMHBI, PaBHOM
BEJIMYMHE PETYIHPYEMOTO MapaMeTpa
B) OTIpeNeNsieT BEIMYNHY BBIXOHOTO CHTHAJIA PETYISITOPA, KOTOpasi YCTAHOBHUTCS MPH MOJja4e Ha BXO/]
MTOCTOSTHHOM BEJTMYMHBI PACCOTIIACOBAHUS
I') OmpeenseT BEIWYMHY BpPEMEHH, 3a KOTOPOE BBIXOJAHON CHTHAJl PEryjsTopa Ioja JeHcCTBHEM
MPONOPIMOHATILHON YaCTH YIBOMTCS MHTETPAIbHOM YacThIO
7. Kakue TUIIBI pETyIsITOPOB UMEIOT TOJIBKO OJIMH IapaMeTp HaCTpOUKH?
a) [I-perynsarop
0) U-perynstop
B) [I1-perymnsrop
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r) [1/I-perynstop
n) [N /I-perynstop
8. Kaxkoit usuueckuil cMbIca uMeeT HacTpoeuHslil napamerp I1-perymnsatopa — koaddunuent nepenaun K,?
a) onpezeseT BEJIUYMHY MU3MEHEHHS BBIXOJHOIO CUTHaa, NPUXOMAAIIETOCsS Ha €IMHUIY OTKJIOHEHMS]
peryIupyeMoro napaMmerpa oT 3aJaHus
0) ompenensieT BENIWYMHY BpPEMEHH, 33 KOTOPOE BBIXOJHON CHUTHANl pEryisTopa IMOJA JeHCTBUEM
MIPOIOPLIMOHANIBHOM YaCTH YABOUTCS UHTETPAIBHOM YaCThIO
B) OMpeJelisieT BEIUYMHY CKOPOCTH M3MEHEHHUS BBIXOJHOUM BEIMUMHBI PETYISITOpa, MPUXOAIIeiics Ha)
€IMHUIlY OTKJIOHEHHUS PETyJIMPYeMOro napameTpa ot 3a/laHus
r) ONpeAensieT BpeMs, 3a KOTOPOE BBIXOJHON CHUTHAJl PEryjsTopa JOCTUTHET BEJIIMYMHBI, PAaBHOU
BEJIMYMHE PETYIUPYEMOro Iapamerpa
9. Kakue xapakTepuCTHKH OOBEKTa YIpPABJICHHS HEOOXOJAMMO 3HaTh, YTOOBI OINPENCIHTH TpeOyemble
MapaMeTpbl HACTPOUKH PETYNIATOPA AJIA MOJTYyYEHHUs HaWIy4IlIUX I0Ka3aTeseil MepexoIHOro npolecca B Ipouecce
peryaupoBaHus?
a) CTaTUYECKHe
0) TMHAMHUYECKHE
B) TOUHOCTHBIE
I') METPOJIOTHYECKHE
1) CKOPOCTHBIE
€) Ka4eCTBEHHBIC
10. Yem ompenensercss 3(h(PEeKTHUBHOCTE pabOTHI PETYIHUPYIOMIETO KOHTYypa MPU BHIOPAHHOM 3aKOHE
peryiupoBanus?
a) 3HaYEHUSIMU [IapaMeTPOB JUHAMHYECKON HACTPOUKH PEryisiTopa
0) TOYHOCTBIO U3MEPEHUH PeryIupyeMoro napamerpa
B) THIIOM MCIIOJHUTEIBHOTO YCTPOICTBa
') HaJIMYUEM BO3MOXKHOCTH KOHTPOJISI IEPEXOJHBIX MPOLIECCOB B KOHTYPE PEryIHMpPOBaHUS
11. Kakoil Tum perynasiTopa XapakTepuU3yeTCsi HaJMYMEeM CTaTHYeCKOW (YyCTaHOBHBILEHCS) OIIMOKOMN




Koo
uHoukamopa

Hnouxamop docmudicenus
KOMnemeHyuu

Oyenounvie cpedcmea

12.

a) [I-perynsarop
0) U-perynsarop
B) [I1-perymnsrop
r) [IN1-perynstop

UYro HeoOXoANMO 3HATh 00 O0OBEKTE YIpaBICHUS, YTOOBI BEIOpATh THUII peryisTopa?

a) MTHEPIIMOHHOCTh 00bEKTa
0) BpeMs 3ama3/IbIBaHUsI 0ObEKTA
B) KOG UIHEHT Iepeavun
T') pPeXKHUMBI SKCIUTyaTalluu ¥ TEXHUYECKOTO 00CITyKUBaHHUS 00BEKTa

pEryJIMpOBaHMsI IPU IOCTOSIHHOM BEJIMYMHE 33aHUs KOHTYypa?

J1) MECTO YCTaHOBKH U THUII CPEJCTBA U3MEPEHHUS

€) TEXHOJIOTHUECKUE XapaKTEPUCTHKH 00bEKTa

IIpakmuueckue 3a0anus:

1. PaGouwnii craii Tepmonapsl TXA HaxonuTcs B U3MEPSIEeMOM cpelie, TeMieparypa Kkotopoit pasua 1200 °C, a
TeMIieparypa okpyskatouiei cpeasl papHa 75 °C. UTo nmokaxeT n3MepUTeNbHbIN MpUOOp, €CiIu MONpaBKy Ha
TeMIIepaTypy OKpYKarolleil cpesibl He BBOAUTDH?

2. Manomerp ¢ nmuanasonom m3mepenwuii ot 0 1o 6,3 MIla nmoBepsiiu ¢ momomnsio 3taiorHoro CU B eTsipex
MOBEPSIEMbIX TOUKAX:

IToBepsemas Touka, MlI1a: 0 2 4 6
3HaueHHe 3TAJOHHOTO 0 2, 3, 6,
MaHomeTpa, MIla: 1 07 99 05
HeobxonuMo — paccuMTaTh pacCuuTaTh  aOCONIOTHYIO, OTHOCHUTEIBHYIO H

NOrpCIIHOCTU IJIA Kaxgon HOBCpﬂeMOﬁ TOYKHU TCPMOMETpPA U ONPCACIIUTDH €0 KJIaCC TOUYHOCTH.

3. Temmeparypa usmepsiercsa onTuueckuM mnupomerpoM. [lupomerp mnoxaseiBaeT Temmeparypy 1100 OC.
Onpenenutb AEMCTBUTENBHYIO TEMIIEPATypy M MOTPEIIHOCTh M3MEPEHHs], €clii KO3()PUIMEHT TEmI0oBOro

NIPUBCACHHYIO
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10.

11.

12.

13.
14.

m3nydenus € = 0,75, mmuHa BoJIHBI TupoMerpa A = 0,65 MKkM

OueHuTh MOTPEIIHOCTh H3MEpPEHHUs TEeMIIepaTypbl METOJOM CIIEKTpajbHOrOo OTHOIIeHHs. llBeToBas
temneparypa 1247 0C, ¢ koaddunuenTom temioBoro uanydenus €l = 0,358 mpu Al = 0,65 Mkm u €2
0,39 mpu Al = 0,45 MM

OneHnTh MOrPENTHOCTh U3MEPEHUS TeMIIepaTyphbl paJHalliOHHBIM METOJIOM. Panuanuonnas teMreparypa
1627 0C, ¢ koaddumenToM TerioBoro uznydenus € = 0,38

Knacc Tounoctu pacxomomepa 0,2, auanazon nokazanuii ot 0 go 800 My, Onpenenuts JOIMYCTUMYIO
norpemHocTh CHY B €IMHUIIAX H3MEPEHUSI.

N3mepenue naBneHUs MPOM3BOAMIOCH MAaHOMETPOM ¢ mpenenamu usmepenus 0 — 6,3 MIla u TOKOBBIM
BbIXOAHBIM curHaioM 0 —5wmA, k.T. 0,5. Xapaktepuctuka npeoOpa3oBaTelis AaBiieHus JnHelHas. [lpy
W3MEpPEHUU JaBIIEHUS BBIXOJAHON CHUTHan coctaBui 3,72 MA. HeoOxoaumo ompenenuTh BETUYHHY|
M3MEPSIEMOTO JIABJICHHS U YYBCTBUTEILHOCTH CPE/ICTBA U3MEPEHUSI.

[Ipu u3mepeHun TemmepaTypbsl TEPMOMETPOM CONMPOTUBICHUS IpanynpoBku S0M c kiaccom gomycka B
anekTpuyeckoe corporusiaeHue TC coctaBmiio 75,52 OM. [lo HOMUHAIBHOM CTaTMUECKON XapaKTEPUCTHUKE)
OTIPEACTTUTH U3MEPSIEMYIO TEMIIEPATYPY U MAKCUMAIILHO JTOMycTUMOe oTkiIoHeHue oT HCX.

TTOCTPOHTE 3aBHCHMOCTh R, = f(t) [UIsi TEPMOMETpa CONMPOTHBICHMS R, =Ry(1+ o -t), rae 0=4,28-10%, R,

=50 OM; Temneparypy B34Tb MaKCUMaJIbHYIO.

HapucoBaTe CTpyKTypHYIO CX€My THUIIOBOM CHCTEMBI aBTOMATHYECKOTO PpEryJIMpPOBaHUS XHMHUKO-
TE€XHOJOTMYECKUM IMIPOLIECCOM U MOSICHUTh Ha3HAYEHHE €€ OCHOBHBIX JIEMEHTOB.

[locTpouTh CTPYKTYpHYIO CX€MYy 3aMKHYTOM CHCTEMBI AaBTOMAaTHYECKOIO PETyJUPOBAHUA C OJHOH
pETyJIMPYEMOI BETUYUHOM.

[locTpouTh CTPYKTYPHYIO CXEMY Pa30MKHYTOM CHCTEMBl aBTOMAaTHYECKOTO PEryJIMpOBaHUS C OJHOH
pPETYJIMPYEMOI BETUYUHOM.

IToctpouts cTpykrypHyto cxemy CAP 1o kaHany BO3MyIIAIOIIET0 BO3AEHCTBUSA

[lo 3amaHHONl cTaTMYeCKOW XapaKTEPUCTUKE OOBEKTa yNpaBICHHUS ONPENEIUTbh 3aBHUCHUMOCTH
Kod(puIMeHTa nepeauyn 00beKTa yIpaBJIeHHs OT BXOJHOTO BO3/IEHCTBHSL.
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15. [1o 3amaHHOM KPUBOW pa3roHa CTATUYECKOr0 OOBEKTA YIPaBIEHUS ONPEICIUTh AUHAMUYECKUE MTapaMeTphl

00bEKTa yIIPaBJICHHUS.
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17. lns oObekTa ympaBlieHUs XapaKTEPHBIN CIENYIONIMe MapaMeTpbl: Kod(PQPUIUEHT mepenadyn 2,5 yCil.
enunul/% xoxa MIM; nocrosiHHas BpeMeHHM 35 cekyHa, Bpems 3amasfasiBaHus 10 cexyHn. OnpenenuTs C
ITOMOIIIBI0 MHKEHEPHBIX METOJIOB pacuera napamerpsl HacTpoviku 1, U, IT1 u [T /I-perynaropos.

18. Tlo 3aaHHOMY MEPEXOIHOMY TPOIIECCY B CUCTEME YIPABICHUS ONPEIACTUTh NPSIMbIEe MTOKA3aTeIN KauecTBa|
CHUCTEMBI YITPABJICHUSI.




Koo Hnouxamop docmudicenus

Oyenounvie cpedcmea
unouxamopa KOMnemenyuu

i

in
=
2

e
~

—
e
A\

=] =]
o ]

-
- n
‘\-\_‘_“-\-

I=} [=}
fa £
-\-\‘-\"'\—\.‘_\_

L=
m
‘\.\-k
‘\--.,_‘-\q
ELIxoanof cHIPHEA CHOT BMEIL Ve, 64

ELiofgHOM CHFHAN CHOT BMEL, ¥ CIL Bl

[=]
=

=

10 20 30 40 0 10 20 20 40
EperMa.c EperMa. c
19. PacumndpoBate rpaduueckoe u OykBeHHOE OOO3HAueHHE (YHKUIMOHANBHBIX MPHU3HAKOB 33JaHHBIX
puOOpOB.

BOO6®

20. PactnpoBats nudposoe 0603HaueHNE TPYyOOIIPOBOIOB.
21. Onucatp paboTy 33JJaHHOTO JIOKAJILHOTO KOHTYpa YIPABICHHUS TEXHOJIOTHIECKUM ITapaMeTPOM:
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22.
23.

24,

25.

26.

217.

28.

29.

G1

FE >
~

G2 —
® T _|E

& FF—(9)

Pa3paborare  cuctemy  ympaBieHHS ~ HapO-)KUIKOCTHBIM  TEIJIOOOMEHHMKOM  (CTPYKTypHas U
(GyHKIMOHATBHAS CXEMa aBTOMATH3AllMH, CHENU(UKALUSA HCIOIb3yeMOro 00OpyIOBaHUS, TEXHHUYECKOE
ornucaHue pabOThl CUCTEMBI YIIPaBICHUS)

Pazpaborars cuctemy ymnpaBieHHsS PEKTHU()UKAUMOHHOW YCTAaHOBKOH (CTPYKTypHas M (DYHKIIMOHAJIbHAS
CXeMa aBTOMAaTH3alluu, cHeruduKalrs HUCIOJIb3yeMOro o0OpyAOBaHHUsA, TEXHHYECKOE OMHCAHHE PaOOTHI
CUCTEMBI yIIPaBJICHHUS)

Pazpabotarh cucteMy ympaBieHMs MPOLECCOM PEeKyIepaluyd MeTaHojda (CTPYKTypHas M (pyHKIIMOHAJIbHAs
CXeMa aBTOMAaTH3alluH, cHelu(UuKalrs HUCIOIb3yeMOro o0OpyAOBaHUS, TEXHUYECKOE OMHCAHHME PadOTHhI
CHCTEMBI yIIPABICHUS)

Pa3paborars cucreMy yIpaBieHHS PEaKTOPOM HENPEPHIBHOIO JEHCTBUS C MELIANKOW (CTpPyKTypHas U
(yHKIMOHATBHAST CXeMa aBTOMAaTH3allMM, CHeUU(UKALUS HCIOIb3YeMOro O0OpYAOBaHUS, TEXHUYECKOE
onucaHue paboThl CUCTEMBI YIIPaBJIECHUS)

PazpabGorare cucremy ympaBieHuss BenuunHoW PH  (cTpykTypHas W (QyHKIMOHANbHas CXeMa
aBTOMATH3allMH, CIEIU(UKAIIS UCIIOJIb3YeMOro 000py/I0BaHuUsl, TEXHUUECKOE ONUCaHHe PabOThl CUCTEMBI
yIIpaBIJICHUS)

Pa3paborars cuctemy ympaBieHHUs [aBJICHHEM B KOJOHHE OTBOJIOM HHEPTHBIX Ta30B U3 (PIerMoBoif
eMKOCTH (CTpYKTypHass M (YyHKIMOHAIbHAs CXeMa aBTOMAaTHU3alliu, CIeHU(pUKALUSA HUCIOIb3YEeMOro
000pynoBaHusl, TEXHUYECKOE ONMKMCAHNE PA0OTHI CUCTEMBbI YIIPABIICHNUS)

Pazpaborarh cuctemy ymnpaBieHUS PpEKTU(PUKAUOHHOW KOJOHHOW JJsi BBLIEICHUS HM3OMEHTAaHA
(ctpykTypHas U GyHKIMOHAIBHAS CXEMa aBTOMATHU3AIHH, CTICIM(PUKAINS HUCTIOIB3yeMOT0 000py/10BaHuUsI,
TEXHUYECKOE ONHCaHuE pabOThl CUCTEMbI YIPABJICHHUS)
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30. Pa3paborarp cucTeMy YHOpaBiIeHHS JABYXKOPIYCHOH BBIIApHOW  YCTaHOBKOH (CTPYKTypHas H
(GyHKIMOHATBHAS CXEMa aBTOMATH3allMM, CHEeUU(UKALUS HCIOIB3YeMOTo OO0OpYAOBaHUS, TEXHUYECKOE
OIMCaHUe PadOTHI CUCTEMBI YIPABICHHS)

31. Pazpabotars cuctemy yrpapiieHHs] a0COPOIIMOHHON yCTAaHOBKOH (CTPYKTYpHAs U (yHKIHMOHAJIbHAS CXEMa
aBTOMATH3allMH, CIICHU(PHUKALUS UCTIOIB3yeMOro 000pyA0BaHUs, TEXHUYECKOE OMICaHNe pabOThl CHCTEMBI
yIpaBJICHUS)

Paszpaborarp cucTeMy ymOpaBieHHs cenapaTtopoM (CTpyKTypHas W (yHKIIMOHAJIbHAs CXeMa
aBTOMATH3aIMHY, CIEIH(PUKALNS HCIIOIB3YEeMOro 000pYy/JOBaHUS, TEXHUIECKOE OMMCAaHUE PAOOTHI CUCTEMBI

yIpaBJICHUS)

Hp0H3BOIlCTBeHHaH - HAYYHO-UCcJIeA0BaTEC/IbCKast paﬁoTa

IK-1.1

Omnpenensier o0u1yro
cxemy CHCTEMBI
ABTOMATH3UPOBAHHOTO
U aBTOMAaTHYECKOTO
yIpaBJIEHUS  XUMHUKO-
TEXHOJIOTUYECKUM
IpOLIECCOM,  CpPEACTBa
TEKYyLEro KOHTPOJIS U
peryIupOBaHHS
TEXHOJIOTUYECKUX
(dakTopoB

Hpe,I[CTaBI/ITL B OTYCTC PA3BCPHYTYIO CXCMY KOKCOXHUMHUYCCKOTO IMPOU3BOJACTBA, Arp€ratoB M aBTOMATH3UPOBAHHBIX
CHUCTCM.

HpOH3BOI{CTBeHHaH - TEXHOJIOrH4IeCKasi (l'lpO]/I3BOJICTBeHHO-TeXHOJIOFI/I‘leCKaﬂ) MpaKkTuKa

IK-1.1

Onpenensier 001yI0
cXemy CHCTEMBI
aBTOMaTI/ISI/IpOBaHHOFO
u aBTOMAaTHYECKOIO
VIpPaBICHUSA  XUMUKO-
TEXHOJIOTHYECKUM

MPOIIECCOM,  CPEJICTBA
TEKYIIEr0 KOHTPOIs U

— [lonATHE aBTOMAaTH3aMU XUMUKO-TEXHOJIOTUYECKOTO ITPOIIECCa.
— [IpreMbl KOHTPOJISA, YIIPABIECHUS U PETYIMPOBAHUS XUMUKO-TEXHOJIOTUYECKUMHU MPOLECCAMMU.
- CxeMa nporecca aBTOMaTH3aluy 1 aBTOMaTHYECKOTO PETYJIUPOBAaHUS XMMUKO-TEXHOJIOTHYECKUMH IIPOLIECCAMMU.
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pETyIupOBaHUS
TEXHOJOTHYECKUX
(bakTopoB

HpOHSBO)ICTBeHHaH - IpeaAauIliOMHas MpaKTuKa

IK-1.1 Onpenenser obmyio |- IToHsaTue aBTOMATHU3AIMU XMMUKO-TEXHOJIOTHYECKOTO IIPOLIECCa.
cxemy CHUCTEMBI - [Iprembl KOHTPOJIS, YIIPABICHHS U PETYIUPOBAHUS XUMUKO-TEXHOJIOTHYECKUMHU MPOIIECCAMHU.
ABTOMATU3MPOBAHHOIO0 |- (Cxema mpolecca aBTOMATH3alMd U aBTOMATUYECKOIO  PEryJMpOBaHUS  XUMHUKO-TEXHOJIOIMYECKUMU
51 aBTOMATHYECKOTO |  pporieccaMm.
YHUPABJICHUA — XUMHKO- I XapakTepuCTHKA [[EX0B XMMHKO-TEXHOJIOTHUECKHUX MPOIECCOB(KOIUYECTBO M IPOU3BOAUTEIHLHOCTh arperaTos,
TEXHOJIOTHYCCKUM IIJIaH 11eXa, CXeMa TEXHOJIOTUYECKOT0 MPOIlecca, OCHOBHBIE OT/ICJICHUS 11eXa, CXeMa IPy30IOTOKOB.
IpOLCCCOM,  CPEACTBA L []pkazarenu OLEHKU KayecTBa CHIPHEBHIX MATEpHMAIOB, FOTOBOW MPOAYKIMM. BiusHME M3MEHEHUs KauecTBa
TCKYIIErO KOHTPOIL H | cpinpg na TOII npoueccos.
peryMpoBaHu — KoHTpompyeMble napaMeTphl IIPOLECCOB IIPOU3BOICTBA YEPHBIX METAJIIOB.
(Tl)e;(}i(());(())gnqemnx - CiocoObl KOHTPOJIS U KOPPEKTUPOBKH METALTYPrHUE€CKUX MPOIECCOB.

IIK-2 — Cnioco0eH BBINOJIHATH NMPOU3BOJACTBCHHBLIC 32/1a4YH 110 BBIIIYCKRY TOBapHOﬁ NMPOAYKIUH TOIVIMBHO-OHEPI€TUIECCKOI'0 KOMILJICKCA

COBpeMeHHLIe METOAbI MOJYYCHUA CHHTE3-Ta3a

IK-2.1

OueHuBaer napaMeTpbl

u PEKUMBI
TEXHOJIOTUYECKHUX
MPOLIECCOB, BHOCHT
OPEUIOKEHUST 10  HX
COBEpUICHCTBOBAHHUIO,
aHAJIN3UPYET
pe3yabTaThl
IIPOU3BOJCTBEHHON
JeSITEIIbBHOCTH B
TOIUINBHO-
SHEPreTUYeCKOM
KOMILIEKCE

1. Bogopoa, cuHTE3-Ta3: NpakTHYECKOe NPUMEHEHHE U METO/Ibl TIOJTY4YEHUSI.

2. CriocoObI oTy4eHHs CHHTE3-Ta3a |3 MPUPOIHOTO Ta3a: (CYIMIHOCTh, KpaTKas XapaKTepUCTHKA)

3. IlogroroBka mpupoAHOro raza Aias KoHBepcuH. OYHMCTKa HPUPOAHOTO ra3a OT CEPHUCTBIX COEAMHEHU.
KaranuzaTtopsl.

4. Cxema JBYXCTYNEHYATON CEpOOYMCTKH MPUPOJHOIO rasa.

5. OKuCIUTEeNpHBIA MHUPOJIN3 MPUPOTHOTO Taza (mapuuanbHoe okucieHne merana) (POX): xummueckas cxema,
(U3MKO-XUMHUYECKHE OCHOBBI IIpoliecca. XapaKTepUCTHKa KOHBEPTUPOBAHHOTO ra3a.
6. ITapoBas kouBepcusi metana (SMR) ): cylHOCTh ¥ XMMHUYECKast CXeMa Mporiecca
7. KaTtanu3aTopbl KOHBEPCHU IPUPOAHOTO rasa.
8. IlapoBass KOHBepcHs MeTaHa (SMR):
KOHBEPTUPOBAHHOTI'O raza.

9. VYriekucnoTHas KOHBEPCHUS TIPUPOIHOTO ra3a: CYIIHOCTh M XMMHYECKasi CXeMa Tporiecca.
10. VYrnekucnoTHas KOHBEpCUsl NMPUPOAHOrO rasza): (PU3MKO-XMMHYECKHE OCHOBBI Mpoliecca. XapaKTepUCTHUKA

(U3HKO-XMMHYECKHE OCHOBBI Ipoliecca. XapaKTepUCTHKA
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KOHBEPTHPOBAHHOTO r'a3a.
11.
pudopmunr (ATR)
12.
13.
14.
15.
16.
17.
18.
CBIPBSL.
19.
20.
21.
22.
23.

Temmeparypa cmecu Ha Bxozie B peaktop - 380°C, Ha Bexozie 800°C.

KomOuHupoBanue TpaAMLMOHHBIX CIIOCO00B pHU(OpMUHTAa HPUPOAHOTO raza/mMeraHa - ABTOTEPMHUYECKHI

KomOuHupoBanue TpaAULIMOHHBIX CIIOCO00B pu(opMUHTa IPUPOAHOTO raza/mMerana - TpoitHo# pupopMHUHT
OcCHOBHBIE anmapaTsl KOHBEPCHH MPUPOIHOTO rasa.

AJNBTepHATUBHBIC ITYTH OKUCIICHUSI METaHa B CHHTE3-Ta3

Brinenenne yncToro BoJOpoaa U3 MPOAYKTOB KOHBEPCHH IPUPOTHOTO ra3a

Mertoap! noryueHus cuHTe3-ra3a: [ 'azndpukamus yris. Pu3nko-XuMHUECKas CYIIHOCTh TPOIecca.
[azudukanus yris. [Ipumeps! IPOMBIIIIEHHBIX YCTAHOBOK.

lasudukanus yrius. XapakTepuCTHKa CHHTE3-Ta3a, MOJYYEHHOTO MpH Ta3u(UKAUU pa3IMdHOTO TBEPIOTO

I"asudukanus yrist. BapuaHTel HCIIOJIB30BAHUS [TOJyYEHHOTO CUHTE3 rasa.

[TpomblIIIEeHHOE TPUMEHEHUE TEXHOJIOTUi ra3uuKaiy TOIJIMBA 32 PyOeKoM

[TonyueHue cuHTE3-Ta3a U3 pa3aMuHbIX BUJOB OMOMACCHI.

Cunres-ra3. Cocras. [Ipumenenue. [lomyuenue cunres-rasa ¢ 3aganasiM CO-BOLOPOIHBIM YHCIIOM.
HOJ’IyLICHI/Ie CHHTC3-Ta3a Ha UHTCIPUPOBAHHLIX MCTAJLTYPIUUCCKUX NPCANPUATHAX IMOJTHOT'O IIUKIIA

Pemnts 3amauy
1.0npenenuts TeOpeTHUeCKuil pacxon Oyporo yris (comepsxkamero 70%(macc) yriaepoja), BOASHOTO mapa u

Bo3ayxa Juid nonydeHust 1000 M3 reneparopHoro rasa cocrasa , %(00) : H2-18; CO. 4o, N. 42. CocrasB

BO3/1yXa MPUHSTH, %o (00): O, -21, N, -79. Ilpouecc razudukamuu MPOTEKAET MO PEAKIUIM:
C+ H20:C0+H2 (a)
2C + 02 = 2C0 (6)

2.YKaxuTe CTaTbu MPUXOJHOM U PACXOJHON MaTepUaTbHOTO U TEIUIOBOI'O OAJAHCOB MPOIIECCA MoMydeHnst BOIopoza
KATAJIMTHYECKOH KOHBEpCHel Merana. TTpoliecc MieT 1o peakimm: CH, + H,0=CO+3H, —206,2 x/{orc/ monv
CocTaB HCXoHO# rasoBoii eMech (M): CH - 100,0; H,0 - 250,0. Iotepn TemnoTel cocTaBiLtOT 4% OT MPUXOJA.

Paccunraiite MaTepuanbHbIN U TEMJIOBOW OallaHCHI
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Buvinonnume mecm
1. Jlnsa yckopeHwus mpoliecca mapoBoi KOHBEPCHH METaHa M HCKJIIOUEHUS cakeoOpa3oBaHMs HEOOX0IUMO
a) TIOBBICUTD JIABJICHUE U TEMIIEPATypy

0) ucmonb3oBaTh karanuzarop (Ni) u n30bITOK MeTaHa
B) coib30BaTh kKartanu3arop (Ni) ¥ H30BITOK BOASHOIO Imapa
0
') IPOBOJUTH MPOLIECC IPU MOHMKEHHOM JaBneHuu, Temneparype 1300°C u u30bITKe MeTaHa.

2. YBEIWYCHHIO BBIX0J1a BOAOPO/IA 110 PEAKIIUN

CH,+H,0<3H, +CO, AH =206 x{orc/ Mo crioco6CTBYIOT:

a) CHMIXCHHUC OABJICHUSA, ITOBBIIICHUE TEMIICPATYPhbI, YBEJINYCHHUC COOTHOIICHUS MMap:ra3

6) CHMIXCHHUC JaBJICHUA, IMOBBIIICHHUE TCEMIICPATYPhI, YBCIHMYCHUEC COOTHOLICHUA IIap:ra3, HWCIOJIb30BAHUC
KaTamr3aropa

B) IMOBBILICHNE JABJICHHUS U TEMIIEPATYPbl, YBEIIMYCHUE COOTHOILICHHSI Map:ra3, HCIOJIb30BaHUE KaTalu3aTopa

') IOBBIIICHHUE JABJICHUS, MOHKCHUE TEMIIEPATyPhl, YBEITMUCHHE COOTHOIIICHUS Map:ras.

3. KonBeprupoBaHHBIii ra3 (mocne qByxcryneHuaToi kousepcun Metana 1 CO) cogepxur, 00.%
a) CHs- 10, H, -68,9, CO,-9,8

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

B) CH4- 0,5, Hy-56,1, CO2-7,2

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

Bvinonnume 3a0anue
CocTaBpTe M ONULINTE NPUHIUIUAIBHYIO TEXHOJIOTHMUECKYI0 CXEeMY JBYXCTYINEHYaTON MapoBO3AYIIHOH
KOHBEPCHUHU IIPUPOIHOIO rasa.
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IlepepaboTka yrieBog0pOIHBIX ra30

[K-2.1

OueHuBaeTr napaMeTpbl

u PEKUMBI
TEXHOJIOTHYECKHIX
IIPOLIECCOB, BHOCHT
OpeUIOKEHUST 10  HX
COBEPLICHCTBOBAHHUIO,
aHAIU3UPYET
pe3yJIbTaThl
MIPOU3BOJICTBEHHON
JeSTEIIbHOCTH B
TOTLIMBHO-
HHEPreTUYECKOM
KOMILJIEKCE

OTBeTUTH Ha BOIIPOCHL:

OcHOBHbIE HaNpPaBJICHUS UCIIOIb30BAHUS U IEPEPAOOTKU IPUPOIHBIX Ta30B U I'a30BbIX KOHJEHCATOB.
OcHoOBHBIE PU3UKO-XMMHYECKHE XapaKTEPUCTUKH CHIPbs: [IpupoaHbie Tasbl. ['a30Bbie KOHAEHCATHI.
Knaccudukanus npoaykuuu razonepepadarbIBaroIinX 3aBO0B.

TpeGoBanust k KauecTBY TOBapHBIX MpoAyKToB: ToBapHsblii ra3 Illupokass ¢gpakuus Jerkux yrieBoJopoioB,
Cxwxennble ra3pl, CTaOMIbHBIN ra30BbIi KOHJEHcaT , [IpoayKThl mepepaboTKu ra3oBoro KoHjaeHcara, ['a3oBas
cepa.

CpoiicTBa mNpHUpPOJHOrO ras3a, KOHJEHcaTa M NPOAYKTOB HX IepepadoTKu. MeToasl omnpeneneHus
KoMIioHeHTHBIH cocTaB ra3a

CBoiicTBa TNpHPOTHOTO Tra3a, KOHJAEHCAaTa W NPOAYKTOB HX TmepepaboTku. MeToasl omnpeaercHus
@paKIMOHHBIN COCTaB ra30BOr0 KOHJIEHCATa U KHUJIKUX IIPOAYKTOB €ro nepepaboTKu

Ha3zoBute o6nacTi mpuMeHEHHs! 3JIEMEHTHOH cepbl.

Ha3zoBurte HampaBieHHsl NepepabOTKU LIMPOKON (Ppakiuu JIETKUX YIJIEBOJOPOJOB M OOJACTH HPUMEHEHHUs
MIOJTy4a€MBbIX MTPOJYKTOB.

Ha3zoBute npumepHbie (PU3NKO-XUMHUECKUE XapaKTEPUCTUKHU ra30BbIX KOH/IEHCATOB.

ITo kakuM Kiaccu(UKALMOHHBIM IPU3HAKAM PA3JIUYAIOTCS Ta30Bble KOHEHCATHI?

Kakum TpeGoBaHUAM TOJDKHBI OTBEYaTh MOKAa3aTeIN KauecTBa CTaOMIIBHOIO ra30BOro KOHJEHcaTa U moyemy?
Ha3oBuTe 0OCHOBHBIE ITPOYKTHI, II0Jy4aeMbI€ U3 ra30BOr0 KOHJIEHCATA.

KakuMm TpeOoBaHUSAM JOJDKHBI OTBEYATh IOKAa3aTeIM KauyecTBa TPAHCIOPTHUPYEMOTO [0 MarucTpalbHbIM
ra3olnpoBo/iaM TOBAPHOI'O NPUPOAHOIO rasza?

HazoBure , Ha Kakue rpynmnsl kKiaccuuuupyeTcst MpoaAyKIus, BelpadbaTbiBaeMas Ha

ra30MpPOMBICIOBBIX M ra3ornepepadaThIBaIOIINX YCTAaHOBKAX?

Ha3oBure xapakTepHble IPU3HAKY KOMIIOHEHTHBIX COCTABOB IIPUPOJIHBIX Ia30B.

Jlna kakux neneut B LIIDJIY orpannumBaercs conepkaHue METaHa U 3TaHa?

HazoBure o6nactu npumenenuss LDJIY u BbIENCHHBIX W3 HEE Y3KHX YIJIEBOJAOPOAHBIX (pakuuil U
VHJUBUIYAJIbHBIX YIIE€BOAOPOIOB.

Ha3oBuTe 10CTOMHCTBA M HEJOCTATKHU CHKM>KEHHOIO ra3a Kak MOTOPHOT'O TOIUIHMBA.

CBoiicTBa MpUPOJAHOTO Ta3a, KOHJAEHCATa M MPOAYKTOB HX IepepadboTku. Meroasl onpeneneHus : [LTOTHOCTS,
MornexkyssipHas macca, DHtanbnus, Koncranra ga3zoBoro paBHoBecus
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[Tpou3BoacTBO Ta30BOM cephl. XHUMH3M IMIpoIecca IONYyYEHHs ODJIEMEHTHOW cepbl. BimsHue OCHOBHBIX|
napameTpoB Ha IpOoIlece MoJTydeHus cepbl MeTooM Kiayca.

[lepepaboTka MMUPOKOH (PpaKLKy JIETKUX yrIIeBOJOPOI0B. PekTudurkannonnoe pasaeneHue mupokon ppaxiuu
JIETKHUX YTJIIEBOIOPOIOB .

[TepepaboTka mupoKkol Gpakuy JETKUX YIIeBOA0poa0B. PekTudukaonnoe pazaeneHne mmupokoil Gppaxkuny
JIETKUX YTJI€BOJAOPOAOB. [IpHMHIMITEI TEXHOJOTHUECKOTO pacyeTa PeKTU(UKALMOHHBIX KOJIOHH [ DY
Crabmin3anys ra30BbIX KOHAECHCATOB. TeXHOIOTHs CTa0MIN3alMy ra30BOro KOHJEHcaTa: MHOroCTyrneH4aTas
nerazanusi, Ctadumu3anyst B peKTH()HUKAIMOHHBIX KOJIOHHAX

IIpon3BOACTBO TEXHUYECKOIO YII€POAa U3 IPUPOAHOIO ra3a U ra30Boro KouaeHcara. HasnayeHnne u OCHOBHBIC
(bU3MKO-XUMHYECKHE CBOMCTBA TEXHUUECKOro yriepoaa. Celpbe Ul NPOM3BOACTBA TEXHHUECKOTO YIIIEpoAa .
XVMHU3M U MEXaHU3M IOIY4EeHHs TEXHUYECKOIO yIilepoa

Brinenenue renust U3 npupoAHoro rasza. Ilomydenue renus aGcopOuueit pTopcoaepKaluMu COSTMHEHUSIMH,
r'HJIpaToodpa3zoBaHueM , MeMOpaHHOM TexHosoruei, Kpuorennsiii cnoco6

[Tonyyenue CKMKEHHOTO MPUPOJHOIO rasa

Pemnts 3amauy

1.0Onpenenuts TeopeTHueckuil pacxon Oyporo yris (coxepxamero 70%(macc) yriepoza), BOASHOIO napa u

Bo3ayxa jisa noimydenust 1000 M3 reneparopHoro rasza cocraBa , %(00) : |_|2-18; CO- g, N,. 42. CocraB

BO3/1yXa MPUHSTH, %o (00): O, -21, N, -79. Ilpouiecc razudukamuu NPOTEKAET MO PEAKIUIM:
C+ H20:C0+H2 (a)
2C + 02 = 2C0 (6)

2. YKaxuTe craThbu HpHXOZ[HOfI u paCXOHHOﬁ MaTCpraJIbHOI'O U TCIJIOBOT'O OanaHCcOB nmponecca CKUuraHus 1T

CEPOCOJICPIKAIIETO CHIPhS KUCIOPOAOM Bo3ayxa. ChIpbe COJEPIKHUT, (Mac. JOIH ): S-0,99, H.0_ 0,06, 30ma
0,04.

PaccuuTaiite MaTepuaabHBIN U TEMIOBOM OanaHChI

Buvinonnume mecm

yKa)KuTe NMpaBUIbHOE BhIpakeHHe /i HHTeHcuBHOCTH W anmapara (I1- mpousBoauTenbHOCTh, G — KOJIMYECTBO
npoaykra, V —o0beM anmapara, t —Bpems):
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/v
G t/vV
I1-V
r. UI=G/(V+t)
n. U=V /11
— Yro BeipaxkaeT ypaBHeHHE XA=(Nao-Na)/ Nao
Q) CEJIEKTUBHOCTH
0) CTEIeHb MpeBpalCHUS
B) KOHIICHTPAITUIO KOMIIOHCHTOB
T') BBIXO/J] IPOTyKTa
Bvinoanume 3adanue
Onumure NPUHIUITHAIBHYIO TEXHOJIOTHUYECKYI0 CXeMY JIBYXCTYICHUATON YCTAaHOBKH JIeTa3allii ra3oBOTro)

a. U
0.
B. U

KOH/IeHCaTa
I v
|3 mn
(v 1 ) ( v 2 ) ”
4

VKaXnuTe OCHOBHBIC MpeuMynieCTBa U HEAOCTATKH CXEM JI€Ta3allun

— HazoBuTe nNpUHLMIIEI MOCTPOEHUS] TEXHOJIOIMYECKMX CXEM TIa30()paKIMOHHPYIOLIIMX YCTAaHOBOK U JaiTe
KJ1acCU(UKALMIO TPUMEHSIEMbIM MPUHIUIHAIBHBIM TEXHOJIOTUYECKUM CXEMaM.

— OxapakrepusyiiTe BIUSHUE OCHOBHBIX MapaMeTpoB (IaBJICHHS, TEMIEPATypPbLKOJIMYECTBA TEOPETHUYECKUX
TapeJioK B KOJIOHHE U (hJIETMOBOTO YHUCIIa) Ha MOKa3aTeu Mpolecca peKTU(UKALINH.

— OnummMre XuMHU3M 1 MEXaHU3M MOJTY4eHHUs] TEXHUYECKOTO YIiIepoaa .

— Jlalite xapakTepuCTHKy NEYHOTO M KAaHAIBHOTO CIIOCOOOB MOJYYEHHs TEXHHYECKOro yriepona. B kakom

cllyyae MPUMEHSI0T KaHAIbHBIN (¢ dy3MoHHBIN) croco0 NOTy4YeHus: TEXHUUECKOro yriepoja?
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Hp0H3BO}]CTBeHHaH - HAYYHO-HUCCIIeA0BaTEJIbCKast paGOTa

[K-2.1

OneHuBaeT mnapaMeTpbl

u PEXKUMBI
TEXHOJIOTHYECKUX
IIPOLIECCOB, BHOCHT
NPEMJIOKEHUST 10  HX
COBEpUICHCTBOBAHUIO,
aHaJIU3UPYET
pe3yNbTaThl
IIPOU3BOJCTBEHHON
JeSITEIIbBHOCTH B
TOIUIMBHO-
HHEPreTHYECKOM
KOMILIEKCE

HpOI/I3BeCTI/I pacyeThl 110 3aJaHus PYKOBOJAUTCIIA NPAKTUKU, OUCHUTD 3HAYUMOCTD ITPOBCACHHOI'O UCCIICAOBAHUA,
MOCTPOUTH rpaq)m(n, BbISIBUTH 3aBUCHUMOCTH. CIICH&TI) BBIBO/IBI I1O PE3YyJIbTaTaM HUCCJIICAOBAHUAA.

HpOH3BO}]CTBeHHaH - TEXHOJ0Irn4ec

Kasl (l'lpO]/l3BO)ICTBeHHO-TCXI—[OHOFI/I‘leCKaﬂ) NMpaKTUKa

IK-2.1

OrneHuBaeT mapameTpbl
" PEKUMBI
TEXHOJIOTUYECKUX
MIPOLIECCOB, BHOCHUT
OpeUIOKEHUsT 10 X
COBEpUIEHCTBOBAHHUIO,
aHaU3UpyeT
pe3yJbTaThl

— CxeMa ympaBleHHS LEXOM. TEXHHKO-DKOHOMHUYECKHE IMOKa3zaTeau 1exa. llyTu yinydmeHuss TeXHUKO-
SKOHOMMYECKHX IOKa3aresen. [lepcnekTuBbl pa3BuTus Lexa.

— XapakTepucTHUKa BBITYCKaeMOW MPOIYKIIUU (METAITYPrHY€CKHE CBOMCTBA JKEIE30PYIHOTO CHIPhS, KauyeCTBO!
KHUIKOTO MeTauia). TeXHUYecKue yCIOBUS M CTaHIAPThl Ha BBITYCKaeMYyI MPOAYyKIuio. CBs3b C IAPYTUMHU
LIEXaMH.

- TexHosornyeckas mociaeA0BaTEILHOCTD MPOU3BOACTBA. BXOMHOM M BBIXOHON MPOAYKTHI POILIECCOB.
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MIPOU3BOICTBEHHON
JeSATEIbHOCTH B
TOIUIMBHO-
HSHEPreTUYECKOM
KOMILJIEKCE

HpOH3BO}]CTBeHHaH - IpeaauIiioMHas MpaKTUuKa

[K-2.1

OneHuBaeT mnapaMeTpbl

u PEXKUMBI
TEXHOJIOTHYECKHUX
IIPOLIECCOB, BHOCHUT
NPEMJIOKEHUST 10  HX
COBEPLICHCTBOBAHMIO,
aHaJIU3UPYET
pe3yabTaThl
MIPOU3BOJACTBEHHOMN
JIEATEIIbHOCTH B
TOIUIMBHO-
AHEPreTUYECKOM
KOMILJIEKCE

Cxema ynpasieHus LEeXOM. TEXHHKO-)KOHOMHUYECKME IIOKa3aTenu unexa. [lyTw yiydimneHuss TEXHUKO-
HPKOHOMHYECKUX IT0Ka3arenen. [lepcriekTuBel pa3BuTus 1exa.

XapakTepHuCTUKa BBIITYCKaeMOM MPOIYKIUHN (METAJUIyprU4eCKUe CBOMCTBA KEJIE30PYJHOTO ChIPbS, KaueCTBO
KUAKOro Meramia). TeXHUYecKHe yCIOBUS M CTaHIapThl Ha BbIMYCKAeMYy Hpoaykuuio. CBs3b ¢ JpYrUMHU
LIEXAMH.

- TexHosornyeckass MoCI€A0BATEIBHOCTD NPOU3BOJACTBA YEPHBIX METAUIOB. BXOMHON M BBIXOAHON NMPOAYKTHI

MPOIIECCOB.

IK-3 — CnocoeH OpraHu3OBbLIBATH COIJIACOBAHHYI0 PadoTy MO BBHINOJHEHHIO 33/1a4 MO OLEHKe ChIpbSl M MeTANJIYPru4ecKoil MpoayKuMu,
KOPPEKTHPOBATh U KOHTPOJHPOBATH NPOM3BOACTBEHHBII Ipouece

MarepuaJjibl Ha 0CHOBe YIJIepOa /ISl MeTANTYPru4ecKoii MPOMBIIIIEHHOCTH

IK-3.1

Opranusyer paboty Mo
OLICHUBAHUIO CBHIPbS U
METAJLTYPTUYECKON
MPOAYKIHIO,
KOPPEKTUPYET
KOHTPOJUPYET
MIPOU3BOACTBEHHBIN
porecc c

Bonpocul k axzameny
1. CtpykTypa yriepoaucThiX MaTepuanoB, OMpeAesonias uX CBOMUCTRa ( anMas, rpaduT, HCKOMaeMble YT,
caxa)
2. Cxema npou3BoACTBa yraerpaduToBbiX MarepranoB ( OCHOBHBIE ATAIbI MPOU3BOACTBA, UX 3HAUUMOCTD)
3. Jlmarpamma arperaTHoro COCTOsSTHUS yriiepoja. CBOMCTBA yTIIEpPOAUCTHIX MATEPHATIOB, OIIPEICIISIFOIIIHE
TEXHOJIOTHIO YIIIerpadUTOBBIX MaTEPUATIOB.
4. Knaccudukamus yriaerpaguToBsIX MaTEPHATIOB MO 00JIACTH UX MPUMEHEHUS. DIEKTPOTHBIE U3IEIHS.

5. Knaccuduxkanus yriaerpaduToBbIX MaTepHaIoB M0 00JacTH UX NpuMeHeHus1. OTHeYNOpHbIE M3/1ETHsL.
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000CHOBaHUEM XUMHUYECKH CTOMKHUE U3ENUsl. DJIEKTPOYTOJIbHbIC U3ICITHUS.
MIPUHSTBIX 6. Kunaccudukanus yrierpa@uToBbIX MaTEPUAJIOB IO 00JIACTH UX MPUMEHEHUS. AHTU(PUKITUOHHBIE H3ICTHSI.
TEXHOJIOTHYECKUX u| [eranu qjs aTOMHBIX KOTJIOB. DJIEKTPOJAHBIE MACCHhI.

TCXHUYCCKHUX MCP

7. OO6mue cBoiicTBa yraerpaduToBbeix MarepuaioB. OT 4yero oHu 3aBucaT. OU3NYECKUE CBOMCTBA.

8. OOmue cBoiicTBa yriaerpaguroBslx MaTepuasioB. OT 4ero OHMU 3aBUCAT. MexaHUUYECKHe U XUMUYECKUe
CBOMCTBA.

9. Knaccuduxkanus cblpbeBbIX MaTEpUAIOB. AHTPALUT U TpadUT, KaK ChIpbe AJIs IPOU3BOJICTBA
yrierpaduTOBBIX MaTepPHAaJIOB.

10. Knaccudukanus celpbeBbIX MaTepraioB. KOKCBI, Kak CbIpbe AJIsi POU3BOACTBA yIiIerpaMTOBBIX
MaTepUasoB.

11. ®u3uKO-XMMHUYECKHE MTPOLIECCHI TPOUCXOAALINE IPU MPOKAIMBAHUM YIIIEPOJUCTBIX MaTepHUasoB.

12. TexHOMOTUS MPOKATMBAHMA. DIEKTPUIECKUE eyr. X JOCTOMHCTBA M HEOCTATKH.

13. TexHonorus npokanuBanus. Bpamaromuecs neun. X 10CTOMHCTBA U HEOCTATKH.

14. Texnonorus npokanuBaHusi. Peropthblie neun. MIX 10CTOMHCTBA U HEOCTATKH.

15. IIporeccrl npoucxoasiye npu u3MenbuyeHun. CTeneHpb u3MenbueHus. MammHel i u3MenbyeHns. CXxeMsl
U3MENbYEHHUS.

16. ®uznueckue ocHOBBI U3MenbueHus. Teopun Pertunrepa, Kuka, Pebunnepa.

17. Paznenenue u3menbueHHOro Matepuaia Ha ppakiuu. Knaccudukanus. Cura. ['poxora.

18. CocTaBneHre MpOU3BOICTBEHHBIX PEUENTYP. BBIOOP CHIMyYnX MaTepuaoB, €ro TPaHyJIOMETPHIECKOTO
cocTaBa. BeiOop cBs3yro1ero.

19. CmemmBanue. TeXHOIOTHS PUTOTOBJICHUSI MacChl Ha IBYXJIOMACTHOW CMECUTEIHLHON MaIlliHE.

20. CmemuBanue. [IpurorosneHne Macchbl Ha IIHEKOBBIX cMecuTeNsIX. beryHnenue. BanbiieBanue.

21. ®U3UKO-XUMHUYECKHE TIPOLIECCHI, MPOTEKAIOIINE TIPU TPECCOBAaHUH YIiIerpaduTOBBIX Macc.

22. IlpeccoBanue B mpecc-Gpopmy. TeXHOIOTUS TOPSUETO U XOJIOIHOTO PECCOBAHUS B Ipecc-(hopmy.

23. IlpeccoBaHue BbIIaBIMBaHUEM. TEXHOJIOTHS BBIIABINBAHHSL.

24. OtnuuuTenbHble 0COOEHHOCTH MPECCOBAHUS B Ipecc-(hOpMY U BBIIABINBAHUEM.

25. Texnonorus ¢opmMoBaHusi TpOMOOBaHUEM. TpaHCTIOPTUPOBKA U XPaHEHUE CIIPECCOBAHHBIX M3JICITHH.

26. O0xwr. IIporeccsl, mpoTeKarolue Npu 00Kure.

27. BnusiHuE CKOPOCTH O0XHTa M MTPUPOIBI YIIIEPOJAUCTHIX MaTEPUAIOB Ha CBOWCTBA TOTOBBIX M3IENNH. Pexxnm
o0KHra u3JIeNnu.

28. IlpouHocTs criekanus mpu ookure. Jledopmanms B porecce o0kura. Pesxxum o0knra n3ienui.
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29. TexHoyiorus 00Xura U3eIMi B MHOTOKaMEPHBIX Teyax. Y CJIOBUs 00KHTa

30. Tepmuueckoe paduHupoBanue rpadpuToB. MyHIIITYKH IS BBIIABIUBAHHUS.

31. TexHosorust 00KUTa MEJIKUX M3/CIHA B TYHEIBHBIX ITeYaX. Y CIIOBUS 00XKHTa.

32. TeopeTrueckue OCHOBHI rpaduTanuu. Fi3MeHeHrne CBOMCTB yrierpauTOBBIX BEIIESCTB B IPOIECCE
rpaduTaiuu.

33. Texnonorus rpapuranuu. Y cioBus rpaduTaym.

34. Cesazyromue Matepuansl. Mx cBoiicTBa. BcmoMorarenbHble MaTepuabl py IPOU3BOJICTBE
yraerpauTOBBIX H3ICITUH.

3aoanue

CoCTaBUTh pElENTypy U TEXHOJIOTUICCKYIO CXEMY MTPOU3BOJICTBA TPAUTUPOBAHHBIX JJICKTPOIOB

3aoaua

[Ipy CoXUraHuy yIvis, HMEIOIIEro CIeAyrommii cocras, macc. %: C? — 74,1; HP- 5,1; NP- 1,35; OP- 9,5; S
0,95; WP- 5,0; AP-4,0,00pa3yrorcst IPOAYKTHI TOPEHUS, aHAIIM3 KOTOPOIo MOKa3all cleayomuii coctas 00.%: CO,-
8,25; 0,-11,65; N»-80,10.

OnpenenuTh BeC MPOTYKTOB TOPSHHUSI, BKJTFOUAsT BOJSHBIC IMAPhl, 00pa3yrOIUXCs MPU CKUTAHUH | KT yIiis, U
M30BITOK BO3YyXa, UCTIOJIB3YEMOTO ISl COKUTAHMSL.

IpuMeHeHne TOIINBA B METAJLTYPrUYeCKOM Npolrecce

IK-3.1

Opranusyer paboty Mo
OIICHUBAHUIO CBIPhS U
METaJUTypruuecKon
NPOIYKINIO,
KOPPEKTUPYET u
KOHTPOJIUPYET
MIPOU3BOACTBEHHBIN
porecc c
000CHOBaHHEM
MIPUHSATHIX
TEXHOJIOTHYECKUX u
TEXHUYECKUX MEP

IlepeyeHb TEOPETHYECKUX BONPOCOB K IK3aMEHYy:

KakoBbl OCHOBHBIC TPeOOBaHHS K KOKCY, KOKCHUKY, KOHIICHTPATY, ariopy/e, armepary?

2. KakoBbl OCHOBHBIE TPeOOBaHUS K IPUPOTHOMY Ta3y U MbUICYTOJIHHOMY TOILIHBY?

3. CyIHOCTh TOATOTOBKY MaTEPHAJIOB ISl CHIKEHUS pacxoja KOKca.

4. 3HauMMble Hay9HO-TeXHUYECKHE pa3paboTKU U HaAyYHbIE UCCIEAOBAHUS M0 CHIDKEHUIO Pacxo/ia KOKca Ha
METALTYPTHYECKOM MPEANPUSITHH, UMEIOIIIEM JOMEHHBIE TTEYH.

S. YaenbHas Ipou3BOAUTENIBHOCTh JOMEHHBIX NI€UYeH U arjioMepallMOHHbBIX MAIUH U HallpaBJiIeHUs €€ YBETNUYEHUSI.
6. XUMHUYECKHI COCTAB KOKCa, KOKCUKA, MPUPOTHOTO ras3a, MbUICYroJIbHOTO TOIJIMBA, Ma3yTa, KOKCOBOIO rasa,
aroMepaTa U CrocoObl UX YIYYIlIECHUS.

7. OU3UKO-MEXaHMYECKHE CBOMCTBA KOKCA, KOKCHKA, MBUICYTOJbHOTO TOTUTMBA, Ma3yTa, arjioMepara u CriocoObl HX
YIIYUIICHHUS.

8. DU3UKO-XUMUUYECKUE CBOMCTBA KOKCA, KOKCHKA, IPUPOTHOTO Ira3a, MbUIEYroJIbHOTO TOIJIMBA, Ma3yTa,

KOKCOBOI'O T'a3da, arjiomepara u CIIOCOOBI MX YIIYUHICHUSA.
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9. OnTuManbHOE 103MPOBAHKE KOMIIOHEHTOB IIMXTHl HA JOMEHHBIX [1€4aX U arjioMepallMOHHBIX MallliHaX.

10. OnrtumanbeHast KpYIHOCTh TBEPAOTO TOIJIMBA U U3BECTHSIKA IIUXTHI HA JOMEHHBIX TI€YaX U arjioMepariMOHHBIX
MalluHaXx.

11. Ponp u3BecTu B IpoLecce arjioMepalny 1 €€ BIUsSHUE Ha JOMEHHBIN IPOLECC YEPE3 SIBICHUS B IPOU3BOJICTBE
arjiomepara.

12. CmemmBaHue 1 OKOMKOBAHUE KEIE30PYIHOTO CHIPhs C KOKCUKOM B arJiIoMepaiimoOHHO MPOU3BO/ICTBE.

13. 3aKOHOMEPHOCTH ACUCTBUS MOJIEKYJIIPHBIX U KAIWJUIAPHBIX CUJI B YBJIAXKHEHHOMW arijioMepaliOHHON IIUXTE,
BKJIFOYAIOIIEN KOKCHK.

14. PemieHne MHOTOKpUTEPHAIBHBIX 33124 ONITUMHU3ALUU PEXKUMOB KOKCHKA, BO3BpaTa U MOCTENH.

15. Pexxum 3akuranusi TBEPAOIO TOIIMBA B arJlOMEPAIlMOHHOM LIUXTE.

16. T'a30npoHUIIAEMOCTh arjoOMepUPyeEMOro €05, BKIIOUYAIOLIET0 KOKCUK, M CTOJIOA IIHUXTHI B JOMEHHOM MeYH.
17. Tenonepeaaya 1o BHICOTE CIIEKAEMOTO CJIOS U 110 BBICOTE JOMEHHOM MEUHu.

18. PexxuM oxJiaskieHUs arjaoMepara Ha arjJloMepalMoHHON MallliHE U Ha OXJIaJIuTeNe, 00eCIeUnBaIOIIUN
CHIDKEHHE pacxo/la KOKCa IpHU BHIIUIABKE UyTyHa.

19. OKkuCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH B MPOLECCAX arjJOMEPalMK U JOMEHHOM MJIaBKU.

20. I'opeHue rasza B 3a)KUraTeJIbHOM F'OpHE arjJJoOMEpaliOHHON MallluHbI U yPYypM TOMEHHOMN NEYH.

21. OnTuMu3anus BIaKHOCTH arjJJOMEPallMOHHOMN MIMXTHI U BIXKHOCTU AyThsl IOMEHHOM MEYH.

22. OntuMu3aius pacxoja TBEPAOro TOIINBA (KOKCHKA), pacX0lyeMOT0 Ha arjioMepaliuio, 1 Kokca,
[pacxoayeMoro Ha BbIIIaBKY YyT'yHa.

23. XUMHKO-MUHEPATIOTMUECKHUE MPEBPALLEHUS MTPU CIIEKAHUH U OXJIAKJIEHUHU arjioMepara, IpOBEEHUN JOMEHHOU
[J1aBKU.

24. ®usnydeckas CTPYKTypa ariioMepara, BIUAIOIas Ha pacXxo/l KOKca B JOMEHHOM IeYH.

25. YcioBus 1o pacxony KOKCHKa, HEOOXOMMBIe [T 00eCTIeYeHHsI HU3KOTO COJIEpKaHMsI CEephI B aryioMepare.
26. Teépaodaszusie u xxuaKo(a3HbIE TPOIECCH MPU CIIEKAHUU arjoMepara u IpOBEJACHUH JOMEHHIUH TUTaBKH.

27. OCHOBHBIC HaTPaBJICHUS PA3BUTHUS IIPOU3BOJICTBA arJloOMepaTa M BHITUIABKHA Yyr'yHa ¢ MUHIMHU3AIKEl pacxoa
TOILJIUBA.

28. [ToHBIA TEXHOTOTHYECKUM [IUKJI TOTYYEHHS arjioMepara U 4yryHa Ipyu MUHUMU3AIMU pacxoja TOIUINBA.

29. Iloka3aTenu, XapaKTepH3yIIrue PeKUM padOThHI arjIoMepaiOHHON MalTUHBI U JOMEHHOW TIe4H MPH
MUHHMAJIBHOM PacXo/ie TOTUIMBA.

IIpuMepHbIe MPAKTHYECKHE 3aJAHNSL:

[IpoBectu 0030p ITUTEPATYpHI 110 3aJAHHON TEMATHKe.
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CocTaBUTh AaHHOTALIMK IO BHISIBJICHHBIM UCTOYHHKAM
BbISBUTH KITFOUEBBIE CIIOBA B BBISIBICHHBIX HCTOYHHKAX
Pa3paboTraThk TecTOBbIC 3a/1aHus )i YIIIyO0JIEHHOTO N3yueHusl Hanbosee CylecTBeHHOW nH(OpMaIIKH.

CKkBO3HBIE METAJLUIYPIrH4€CKHE TCXHOJOIUH

IK-3.1

Opranusyer paboTy Io
OIICHUBAHHUIO CHIPbS U
METaJUTYPrHYECKOM
IPOYKLHMIO,
KOPPEKTHPYET u
KOHTPOJIUPYET
IIPOM3BO/ICTBEHHBIN
porecc c
000CHOBaHHUEM
HPUHATHIX
TEXHOJIOTHYECKHX H
TEXHHYECKUX MEp

IIpumepHBIii IepeYeHb TEOPETHYECKUX BOIIPOCOB K IK3aMeHY:

Posnb uepHbIX MeTaoB B cepe 4eI0BEYECKOH e TeIbHOCTH

UYro Takoe 4yryH?

OO61as cxema Mpor3BOJICTBA YEPHBIX METAJUIOB.

OcHOBHOE pa3IMuue YyryHa u cTajin?

OOmiast cxema IPOU3BOJACTBA YEPHBIX METAUIOB. MeCTO MeTaulypruueckoil INpPOMBILIUIEHHOCTH B
HSKOHOMHUKE CTpaHbl U MHUpa B LIEJIOM

[IepcniekTHBEI M MOTEHLIMAT PAa3BUTHS Pa3BUTHUA YepHOU MeTautyprun PO

XUMUYECKUI COCTaB JKeNE3HbIX pyld. TpeOoBaHUS K KAdyeCTBY JKEJIE3HBIX Pyl M HEO0OXOIUMOCTb
MOJIFOTOBKU UX K JIOMEHHOM IUIaBKe

e Tumsl KeNe3HbIX Py IO pyAoodpasytomeMy MuHepary. OCHOBHBIE MECTOPOXKIECHUS JKEIE3HbIX PY/I.
e  QIIrOCHI TOMEHHOM IUIABKU, TEXHOTEHHOE CHIPBE.
e (CnocoObl MOATOTOBKM PyA K JOMEHHOW miaBke. Ha3HaueHune M XapakTepHUCTHKA CIOCOOOB OKYCKOBaHHS
JKEJIE30PYAHBIX MaTEpPUAJIOB.
e (CyIHOCTB arjIoOMEPaLMOHHOIO IIPOLECCa.
e [lpsmMoe U KOCBEHHOE BoccTaHOBIeHHME OKcUAOB. OcobenHoctu. [lokazatenu. CpaBHEHHE NPSIMOro U
KOCBEHHOI'O BOCCTAHOBIICHHS.
e BoccTaHOBIIEHME KPEMHUS, MApPTraHIla, BAHAINS U TUTAHA B IOMEHHOM IEYH.
e (OOpa3oBaHHe YyryHa B JJOMEHHOM neuu. Buibl 4yryHOB, BBIIUIABIISIEMBIX B JOMEHHBIX ME€YaXx.
e IllnakooOpa3oBanue B JOMEHHOH neun. [lepBUYHBIN, MPOMEKYTOUHBIH, KOHEUHbIH nulak. CocTaB KOHEYHOTO
nutaka. TpeOoBaHUS K IITaKaM.
e [loBenenue u GanaHc cepbl B JOMEHHOM Neur. BHeoMeHHas Aecynbypaliis yyryHa.
e (OCHOBHBIE ITyTH U CIIOCOOBI CHIKEHHUS pacxo/ia KOKca IPU BHITUIABKE UyTyHa.
e (O0mee yCTpOHCTBO U COCTaB KOMIUJIEKCA JOMEHHOM MEUH.

- Beimyck u yoopka nmpoAyKToB MjiaBKu. JInTelHbIit 1BOD.
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IIpou3BoacTBEeHHAS - TEXHOJIOTHYECKAasl (IPOU3BOJACTBEHHO-TEXHOJIOTMYECKAsl) MPAKTHKA

IK-3.1

Opranusyer paboTy IO
OIICHUBAHHUIO CHIPbS U
METAJLTyPru4ecKoi
IPOJYKLHIO,
KOPPEKTUPYET u
KOHTPOJIUPYET
MIPOM3BOICTBEHHBIN
npoiiecc c
000CHOBaHHUEM
TIPUHSITHIX
TEXHOJOTHYECKUX u
TEXHHYECKUX MEp

XapakTepucTuKa  arjiOMEpalMOHHOTO, JOMEHHOTO M KOKCOXMMHYECKOr0 I1eXOB (KOJIMYEeCTBO H
MIPOU3BOUTENILHOCTh arperaToB, IUIaH 11eXa, CXeMa TEXHOJIIOTHYECKOro MpoIecca, OCHOBHBIEC OT/AENICHUS 11eXa,
cXema Irpy30MoTOKOB).

[Tokazarenu OIIEHKM KauecTBa ChIPbEBBIX MaTEpHAaNiOB, TOTOBOW NMPOAYKUMU. BiusHue M3MEHEHHS KayecTBa)
celpbst Ha TOII npoueccos.

KonTponupyemblie mapameTpbl MpoIeccoB MPOU3BOCTBA.

- CiocoObI KOHTPOJIS U KOPPEKTUPOBKH MPOLIECCOB.

IIpou3BoaCTBEeHHAS - MPEAUNIOMHAN MPAKTHKA

[K-3.1

Opranusyer paboty 1o
OLICHUBAHUIO CBIPbS U
METAJLTYPrUYE€CKON
NPOAYKIIHUIO,
KOPpPEKTUPYET "
KOHTPOJIUPYET
MPOU3BOACTBEHHBIN
npouecc c
000CHOBaHHEM
MPUHATHIX
TEXHOJIOTHYECKHUX u
TEXHUYECKUX MEP

XapaKTepI/ICTI/IKa arjioMecpanuoOHHOro, JOMCHHOTI'O n KOKCOXHUMHNUYECKOT'O IEX0B (KOJ'IH‘I@CTBO n
MIPOU3BOJUTENILHOCTh arperaToB, IUIaH 11€Xa, CXeMa TEXHOJIOTHYECKOT0 MPOIecca, OCHOBHBIE OT/AEIEHUS 1iexXa,
CXeMa Ipy30MOTOKOB).

ITokazaremm OLICHKHU KaucCTBA CBIPHEBLIX MATCPUATIOB, TOTOBOH MMpOAYKIIHH. Bimsaane n3MeHeHnsT KadecTBa
celpps Ha TOII nmpoueccos.

KonTtponmpyemsie mapaMeTpsl IPOIIECCOB MTPOU3BOICTBA.

- CriocoObI KOHTPOJISL M KOPPEKTUPOBKU MPOLIECCOB.




