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Pabouast mporpamma omoOpeHa Ha 3aceaHUN
Kadenpa nBeTHBIX MeTAJVIOB H 30JI0Ta
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1. HEJIX OCBOEHUA

1.1 | Llenn ocBOGHMS TUCIUILIMHEI (MOJYJIS) - HOATOTOBKA CHEHAIIICTA K HAYYHO-TEXHUYECKOI U OpraHM3allHOHHO-
METOMUYECKON AeSTeNbHOCTH, OPHEHTHPOBAHHON Ha 000CHOBAaHNUE, pacyeT U BBIOOP OCHOBHOTO M BCIIOMOTATENbHOTO
000pyI0BaHNUS THAPO—, TUPO— U AIEKTPOMETAIUTYPTHUECKUX ITPOLIECCOB [[BETHON METaJLUTypTHH.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

bnoxk OII: b1.0

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.1.1 |HnxeHepHbIE pacyeThl

2.1.2 | IIpoueccsl 1 anmaparsl THAPOMETAIUTYPIHUECKOT0 IPOU3BOJICTBA

2.1.3 | IIpoueccsl 1 anmaparsl TUPOMETAJUTYPTUYECKOTO TPOU3BOICTBA

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCHHMIJIMHBI (MOIYJIs1) HEOOX0AUMO KaK
npeaniecTByInee:

2.2.1 | ABTOreHH»ble POIECCHI IBETHOW METAJLTypruu

2.2.2  |3ammra HHTEIUIEKTyalbHOW COOCTBEHHOCTH U MAaTEHTOBEICHUE

2.2.3 |MozaenupoBaHue U ONTHMHU3ALUSI METAIUTYPTUUECKUX MPOLIECCOB

2.2.4 |HoBble HampaBiieHHs SKCTPAKTUBHON METaJUTypruu

2.2.5 |IlomyueHue 0co0O YUCTHIX BEIIECTB

2.2.6 |Ilorpeburensckue CBOMCTBA METAJLTypPIrHIECKON IPOAYKIIUH

2.2.7 |Pecypco- u sHEprocOepekeHre B MPOU3BOJICTBE JIETKUX PEAKHX METAIUIOB, 4.2

2.2.8 | Pecypco- u sHEprocOepekeHrne B MPOU3BOJICTBE PEAKO3EMENBbHBIX METAJIIOB, 1.2

2.2.9 |Pecypco- u sHEprocOepekeHre B MPOU3BOJICTBE TYTOIIABKUX PEAKHX METAIUIOB, 4.2

2.2.10 | Pecypco- u s3HEprocOepexeHre B MPOU3BOJICTBE TSHKEIBIX IBETHBIX METAIIOB M COMMYTCTBYIOIIUX 3JIEMEHTOB, 4.2

2.2.11 | YnpasineHue npoeKkTaMu

2.2.12 |lnudpoBuzarms IpON3BOACTBA

2.2.13 | DkoayauT METaIypruuecKiX TEXHOJIOTUI

2.2.14 | DKOHOMHKA U OpraHHU3aI¥sl POU3BOJICTBA

2.2.15 |IloaroToBka K HpoLeIype 3aIllUTHI U 3alIUTa BEITYCKHOW KBATU(QHKAIIHOHHON pabOTHI

2.2.16 |llpeaaurioMHasi IpaKTHKa

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMU

OIIK-1: CnocobeH pemiaTh NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 32/1a41, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHU,
3HAHUI B MEKTHCIUNIMHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHA

3HaTh:

OIIK-1-31 Teopernueckne U TEXHOIOTHUECKAE OCHOBBI TUIIOBBIX IPOIECCOB M TEXHOJIOT U TPOU3BOICTBA IIBETHBIX METAJIIOB U
HUX COeOUHECHUH

OIIK-4: CnocoGeH HAXOAUTH U NepepadaTbIBATHL HHPOPMALMIO, TPeOyeMYI0 A5 IPUHATHS PellleHUii B HAYYHBIX
HCCJIETOBAHUAX M B MPAKTHYECKOH TeXHUYECKOI AeSITeTHOCTH, OCYIIECTBISTH MOIETHPOBAHNE, AHAJIN3 H IKCIIEPHMEHTHI
B LeJISIX NPOBeJeHUs 1eTaTbHOI0 UCCIeI0BAHUS ISl PellleHUs] CJI0KHBIX 3a/1a4 B MPogecCHOHAIBLHOM 00J1acTH

3HaTh:

OIIK-4-31 ba3sl JaHHBIX, TAKETHI IPUKIAJHBIX IPOrPaMM U CPEACTBAa KOMITBIOTEPHO! Irpa MKy IS PEIIeHHUs MTPOPeCCHOHANBHBIX
3amaq

OIIK-4-32 OcHoBHBIE MpaBwiIa MOUCKa U cOOpa HHPOPMAITUH, METOIbI UCTIOIB30BAHMS HHPOPMAIIUH JUIS TIOJITOTOBKU M IPUHSTHS
pelIeHUi B HAyYHBIX UCCIIEA0BAaHUAX U B IPAKTHUECKON TEXHUUECKOH e TeNbHOCTH

YK-2: CriocoGeH HHTerpupoBaTh 3HAHUS  NPUHUMATH PellieHUs B CJIOKHBIX CHTYAIlIUAX, (POPMYJIMPOBATD CYAKACHUS HA
OCHOBE HeNoJHOW HJIM OrpaHNYeHHOH HH(OPMALHHU, YIPABJSITh IPOEKTOM HA BCEX ITANAX ero »KU3HEHHOT0 IMKJIA

3HaTh:

YK-2-31 3HaTh NpUHIUIBL, METOBI M CPECTBA PELICHH HECTAHAAPTHBIX 3aa4 B YCIOBUSAX HEOIPEACICHHOCTH, aJTbTepHATHBHEIC
PELIEHNUS C UCIIOIb30BAHMEM COOTBETCTBYIOLIMX AHAIUTUYECKUX, BBIUACIUTEIBHBIX U OKCIIEPUMEHTAIBHBIX METOLOB

OIIK-4: CnocoGeH HAXOAUTH U NepepadaTbIBATHL HHPOPMALMIO, TPeOyeMYIO A5l IPUHATHS PellleHU i B HAYYHBIX
HCCIeI0BAHMSIX B MPAKTHYECKOIl TEXHUYECKOH 1esITeIbHOCTH, OCYIIECTBJISATh MOICTHPOBAHNE, AHAIN3 H IKCIEPHMEHTHI
B LeJISIX NPOBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS ISl PellleHUs] CJI0KHBIX 3a/1a4 B MPogecCHOHAIBLHOM 00J1acTH

YMeTh:

OIIK-4-Y1 [IpumeHsTh 06a3bI JaHHBIX, HAKETHI IPUKJIAJHBIX IPOrPaMM U CPEACTBA KOMITBIOTEPHO!N IrpaMKy TS HPHHSTHS
peleHnii B HAyYHBIX HCCIICAOBAHMUSIX H B TIPAKTHUSCKONH TEXHUIECKOU JeITEIbHOCTH




YK-2: CniocodeH MHTErpupoOBaTh 3HAHWUS U IPUHUMATH PelIeHUs] B CJI0KHBIX CHTYAIMsIX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeNoJHOW MJIM OrpaHHYeHHOH HH(OPMANHH, YIPABJISATH MPOEKTOM HA BCEX ITANAX €ro »KU3HEHHOI0 INKJIA

YMmerb:

VK-2-VY1 Pemats HecTaHAAPTHBIE 331a41 TPOPECCHOHAIBHON AESTEILHOCTH B YCIIOBUSAX HEOMPEAETICHHOCTH, AIbTepHATHBHBIC
pelLIeHNs C UCTIOIb30BAHUEM COOTBETCTBYIOIINX aHATUTUYECKUX, BEIYMCIUTENBHBIX U KCIIEPUMEHTATIBHBIX METOIOB

OIIK-1: Cnoco6eH pemiaTh MPOU3BOACTBEHHBbIE N (HJIH) HCCIEA0BATEIBLCKAE 321249, HA OCHOBe (pyHIaMEHTAILHBIX 3HAHMIA,
3HAHMI B MEKIMCIHUILTHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTrUuM

YMmerb:

OIIK-1-Y1 Pemathb THIIOBBIC MTPO(ECCHOHANBHBIC 331241 B 00JIACTH METAJLTYPTHH [[BETHBIX METAJIOB HCIIONB3Ys
(hyHaaMeHTabHbBIC 3HAHHS

OIIK-4: CniocodeH HAXOAUTH U NepepadaThIBaATh HHPOPMAINNIO, TPEOYEMYIO /15l IPUHITHS PellleHHii B HAYYHbIX
HCCJICA0BAHUSAX U B npaKanecxoﬁ TeXHUYECKOM ACeATEJIbHOCTH, OCYHICCTBJAATH MOJICJIMPOBaHNEe, AaHAJIU3 U IKCIICPUMEHTbI
B LeJIIX MPOBEIEHMUS IeTAJbHOI0 HCCAeT0OBAHUSI ISl pellleHHs CJI0KHBIX 3a/1a4 B npodeccnoHalbHOI 00J1acTH

Baanernb:

OIIK-4-B1 Ilpuemsl, CBI3aHHBIC C aHAN30M, CHHTE30M, CTPYKTYpPHPOBaHHEM HH()OPMALUH IJIs HCTIONB30BAHNS B HAYIHOH 1
IIPaKTUYECKOU AEATEIbHOCTH

OIIK-1: CnocobeH pemiaTh NPOM3BOJACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 32/1a4H, HA OCHOBE (pyHIaMeHTATbHBIX 3HAHUH,
3HAHUI B MEKTHCIUNIMHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHA

Baanernb:

OIIK-1-B1 HaBbIkaMH THIIOBBIX TEXHOJIOTHYECKUX PACUCTOB AJIS PEIICHHsI ITPOM3BOICTBEHHBIX W/MITH UCCIEIOBATEILCKHUX 3139 B
00J1aCTH IPOU3BOACTBA IIBETHBIX METANJIOB U UX COCANHEHUH

YK-2: CiocodeH MHTErpupoBaTh 3HAHNUS U IPUHUMATH PelIeHUs] B CJI0KHBIX CHTYAIMsX, GOPMYJIHPOBATD CYAKIeHHs HA
OCHOBE HeMOJHOW HJIM OrpaHHYeHHON NHPOPMANHH, YIPABJISATH MPOEKTOM HA BCEX ITANAX €ro »KU3HEHHOI0 IHKJIA

Baagern:

VYK-2-B1 HaBbiku pelieHusi HeCTaHAAPTHBIX 3a/1a4 PO EeCCHOHANBHON AEITENFHOCTH B YCIOBUAX HEOMPEAEICHHOCTH,
aJIbTEPHATUBHBIE PEIIEHUS C HCIOIb30BAHUEM COOTBETCTBYIOIINX aHATUTUYECKHX, BBIYUCIUTENBHBIX M AKCIIEPUMEHTAIbHBIX

MCTOO0B

4. CTPYKTYPA U COJEP)KAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIHii pecypcbl padoThI
Pa3gen 1. Beenenne
1.1 CoOBpEMEHHOE COCTOSIHHE 2 3 OI1K-4-32 JIT.1 JI1.7 P1
MaTepraIbHON 0a3bI IIBETHOM OIIK-4-B1 JI1.11J12.3
metautypruu /TIp/ J12.6 J12.9
212233
1.2 ArnmnaparypHo- 2 3 OIIK-1-31 JI1.1 JI1.6 P2
TEXHOJIOTHYECKUE CXEMBI: OIIK-1-Y1 JIT.11J12.3
ouenka 3¢ dexrusHocTh /Ip/ JI2.5 J12.6
212233
Paznen 2. Annaparsbl
TUAPOMETALTYPIrHIECKHX
NPOLECCOB
2.1 ObopynoBaHue nepenena 2 6 OIIK-1-Y1 JI1.4 J11.8
BBIIIIEJIAYNBAHUS, KaK OIIK-1-B1 JI1.9
OCHOBHOTO Iiepeena OIIK-4-31 JIT.11J12.1
rugpomeramtypruu /I1p/ OIIK-4-Y1 J12.3 J12.9
OIIK-4-B1 VK- 21095
2-31 YK-2-V1
YK-2-Bl
2.2 TexHoIOTHYeCKUE pacyeThl 2 2 OIIK-1-31 JI1.4 J11.8
HMOHOOOMEHHOTO OIIK-1-Y1 J1.9
obopynosanus /TIp/ OIIK-1-B1 JIL.11J12.1
OIIK-4-V1 J12.3
OIIK-4-B1 YK-| D2154035
2-V1




23 Pacuer ogHOKOPILYCHOIO 6 OIIK-1-31 JI1.4 J11.8
BaKyyMHOTI'O amnmapara 1 OIIK-1-V1 JI1.9
MHOTI'0 KOPILYCHOM BBINapHOM OIIK-1-B1 JI1.11J12.1
yctanoBku /IIp/ OIIK-4-Y1 J2.3
OIIK-4-B1 YK-| 322033035
2-V1
2.4 Jomamnee 3ananue 1. Pacuer 18 OIIK-1-Y1 JI1.8 JI1.9
TPEXKOPILYCHOM BBIapHOU OIIK-1-B1 JIT.11J12.1
ycranoBku /Cp/ OIIK-4-Y1 J12.3
OIIK-4-B1 VK- | 92 33 35 D6
2-31 YK-2-V1
YK-2-Bl
2.5 OCHOBBI TEXHOJIOTUU 4 OIIK-1-Y1 JI1.4 J11.8 P6
pasaelieHus! MyJIbIIbI: OIIK-1-B1 JI1.9
oTcTanBaHue, QUIETPOBAHHE, OIIK-4-Y1 JIT.11J12.1
HEHTPU(PYTHPOBAHUE U OIIK-4-B1 J2.3
npoMbIBKa ocaakos /I1p/ 22 33
Pa3nen 3. Annaparsl
MHUPOMETATITYPIrHYeCKHX
MpoIeccoB
3.1 ®duznyeckue napameTpsl 4 OIIK-1-Y1 J1.3 KM1
MaTepHajoB, ONpeAeIeHUE OIIK-1-B1 JI1.5J12.4
pa3MepoB U BHIOOD CYIIHIIOK. OI1K-4-32 JI2.5
Konrtponsuas pabora OIlK-4-VY1 2122055
Nel /Tp/ OIIK-4-B1
32 [leub KanpIMHALIUY B 4 OIIK-1-31 JI1.5 J11.6
kurstieM cioe (KC) /Tlp/ OIIK-1-VY1 JI1.7J12.4
OIlK-1-B1 J2.5
OIIK-4-Y1 22332435
OIIK-4-B1 VK-
2-Y1 YK-2-B1
33 Jomamnee 3ananue 2. Pacuer 19 OIIK-1-Y1 JI1.3 JI1.5
neun KC /Cp/ OIIK-1-B1 JI1.7J12.4
OIIK-4-Y1 J2.5
OIIK-4-B1 VK- | D2 33 254 25
2-31 VK-2-¥1 26
VK-2-Bl
34 TexHonorus TBeproQa3HOro 4 OIIK-1-Y1 JI1.3 JI1.5 P9
CIIEKaHUs BO BpaIIArOIIEHCs OIIK-1-B1 JI11.7J12.4
OapabanHo neun /TIp/ OIIK-4-V1 J2.5
OIIK-4-B1 VK- | D2 33 234 D5
2-31 YK-2-V1
VYK-2-B1
35 Pacuer ocHOBHBIX 5 OIIK-1-Y1 JI1.2 JI1.3 P10
rapaMeTpoB MHAYKIIMOHHOMN OIIK-1-B1 JI1.5J12.4
turensHoi neun (UTIT) /Tp/ OIIK-4-V1 JI2.5
OIIK-4-B1 22232435
Pa3gen 4. Annapatsl
3J1eKTPOMETAJLTYPru4ecKuxX
MPOLEeCcCOB
4.1 DHEPreTU4YEeCKUid U TEIIOBOU 6 OIIK-1-31 JI1.1J12.6 KM2
OayaHC Kak OCHOBA pacdera OIIK-1-V1 JI2.8
3JIEKTPOJIN3HON BaHHBI. OIIK-1-B1 222352495
KonTponsnas pabota OIIK-4-31
Ne2 Mlp/ OIIK-4-Y1
OIIK-4-B1
4.2 Pacuet KOHCTPYKIITMOHHBIX 4 OIIK-1-Y1 JI1.1J12.6 P12
3JIEMEHTOB OIIK-1-Bl1 J2.8
anextponusepa /TIp/ OIIK-4-V1 229335
OIIK-4-B1
43 DIEeKTPOXUMHUUECKOE 3 OIIK-1-31 JI1.4 P13
BhImenaunBanue /I1p/ OIIK-1-Y1 JIT.11J12.3
OIIK-1-B1 2.9
OIIK-4-V1 313435

OIIK-4-B1




4.4 Jomamnee 3ananue 3. 2 17 OIIK-1-31 JI1.10J12.2
MeTob1 HEepa3pyLIarIero OI1K-4-32 JI2.7 J12.10
KOHTPOJIS U OIIK-4-V1 21232435
nmuarHoctuku /Cp/ OIIK-4-B1 VK- 26

2-31 YK-2-V1
YK-2-B1

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHbICe MeponpusiTHA (KOHTPOJIbHAS padoTa, TecT, KOJUIOKBHYM, 3K3aMeH H T.II), BOIIPOCHI /15
€aMOCTOAITeJIbHON MOATOTOBKH

Kon

KonTtponsnoe
MEpOINPUATUE

IIpoBepsiemble
WHIUKATOPBI
KOMIIETEHIIHI

BOHpOCLI JUIA IOATOTOBKH




KM1

KonrponbHas
pabdota Nel

OIIK-4-31;011K-4-
32;011K-4-Y 1;0T1K-
4-B1;0I1K-1-
31;0MK-1-V1;0I1K-
1-B1;VK-2-31;YK-2
-V1;VK-2-Bl

1. ITpumepHbIE BOIIPOCHI:

1) OcHOBHBIE MapaMeTphl CYIIMIIBHOTO areHTa B anmnaparax KC mis
CYIIKH MaTepHaJIOB.

2) OcHOBBI pacyeTa 9acTOThI ncTouHnKa mutanus UTIL

3) OcHOBBI IOCTPOEHUSI MpoLiecca CyIKH Ha «I—x» nuarpamme
BJIa)KHOT'O BO31yXa.

4) OcHOBHI OIIpe/IeNICHNS] OCHOBHBIX TeoMeTprdecKkux pasmepos UTII.
5) OcHOBEHI pacdeTa npolecca o0xura B yctaHoBkax KC.

2. [IpumepHbIe 3a1aHMsL:

1) BriBengure hopMyiTy yremsHOTO pacxoa TOIUTHBA I OapaOaHHOM
BpAIIAIOIIEHCs IeYH U3 OCHOBHOTO YpaBHEHHS TEILUIOBOTO OamaHca
neun. [IpuBeaure pacinpoBKy nepeMeHHBIX.

2) OxapakTepu3yHTe 3aBUCHMOCTD KO (PHIIECHTA 3aII0THCHHS
MyQenbpHOH Bpamfaoneiics IeYn OT JUTHHEI XOPAbI U TyTH
3arpyKeHHOT0 MaTepuara.

3) Mcnone3yro cripaBOYHBIC JAaHHBIE ONPEICTUTh KOI(DDUIUCHT
TEIUIONPOBOIHOCTH JBIMOBBIX I'a30B, cofaepxkamux 15 % CO2 npu
temneparype 1000 K.

4) Onpenenure 3Ha4eHUS KOI(DPUIMEHTOB JIyIEUCITYCKaHUS C
UCIOJIb30BaHUEM MHIUBUIYaIbHBIX HOHOTPAMM ra3oB VISl YIIIEKHCIOro
rasa (comepkanue 15 %) u mapoB Bojw! (conepxanue 20 %) mpu
temmepatype 1200 K.

3. [Ipumep 3anau:

Paccunrath 1nHYy, BHEIIHUHA AHaMeTp, pa3Mephl IBIMOBBIX KaHAJIOB U
MOIIIHOCTH IIPHBO/IA Bpamiaonieiics MyQensHo# edu u moxoopars
HOPMAaJIM30BaHHYIO M1€Yb MO CJIEAYIOUIMM UCXOIHBIM TaHHBIM:

— NIPOM3BOAUTEIBHOCTH MIEYH IO TOTOBOMY NMPOAYKTY — 1,1 Kr/g;

— BpeMs NPpeObIBaHMS MaTepHaia B Iedd — 2

— TeMIlepaTypa MaTepHuaia Ha Bxoje B neds — 50 °C, a Ha BBIXOJIE U3
neun — 600 °C;

— Temreparypa orxosauiux raszos — 800 °C;

— TeMIlepaTypa TOILIMBa Ha BxoJe B nieus — 400 °C;

— TeMIepaTypa Bo3yxa, oJaBaeMoro Ha cxuranue torusa — 50 °C;
— HACBIMHAs MIOTHOCTh MaTepuana — 2400 kr/m3;

— YroJI €CTECTBEHHOTO OTKOca Marepuaina — 40°;

— TETUI0eMKOCTb mpoaykTa — 1200 [Ix/(kr.K);

— HavaJbHOE BJarocojepxkanue coipbst — 0,2 KI/Kr;

— YHOC JIETy4lX KOMITOHEHTOB u3 MaTepuana — 0,1 Kr/kr;

— IUTOTHOCTH JIETYYNX KOMITOHEHTOB — 1,15 kr/™m3;

— TEeIUIOEMKOCTb JIeTy4ux KoMnoHeHToB — 1480 JIx/(xr.K);

— temrneparypa ucnapenust — 100 °C;

— TeroTa mapoobdpazoBanus — 2,26. 106 Jx/xr;

— TEeTUIOEMKOCTh BOASHBIX mapoB — 1850 Ix/(kxr.K);

— TerutoeMKocTh TormauBa — 1600 Jx/(kr.K);

— termtoeMKocTh Boabl — 4200 Jx/(xr.K);

— IUNTIOTHOCTH BOASIHEIX mapoB — 0,81 kr/m3;

— TOJIIMHA CTEHOK (hacoHHBIX kupnuyei — 40 MM, GyTepOBKU HEeUH —
120 MM, obeuaiiku — 20 MM;

— KOJIMYECTBO JIbIMOBBIX KaHaJI0B — 10 mT.;

— MHTEHCUBHOCTH JIBHKEHUS MaTepuana mo neun — 0,08;

— k03¢ durenT 3amnonnenus mydens — 0,1;

— YKJIOH Tteun (He 6omnee) — 2,5 %;

— KII/] npuBoxa — 0,85;

— BUJ| TOIUIMBA — KAMEHHBIN YT0Jlb, MECTOPOXKIeHUE bykauaunHckoe
TerutoBoii peaknyei Ipu 00XKUTe MaTepraia MOXKHO ITPEeHEOpeYb.




KM2

KonrponbHas
pabota Ne2

OIIK-4-31;011K-4-
32;011K-4-Y 1;0T1K-
4-B1;0I1K-1-
31;0MK-1-V1;0I1K-
1-B1;VK-2-31;YK-2
-V1;VK-2-Bl

1. ITpumepHbIE BOIIPOCHI:

1) OcHoBBI 3KcIUTyaTalu OapabaHHOTO BAKYYMHOTO (DHIIBTpA.

2) OCHOBHI OIpeeNIeHUs] TOBEPXHOCTH TEIUIOOOMEHA B
TEMI000MEHHIKAX IPH IPSMOTOYHOM K IIPOTHBOTOYHOM PEXHUMAx
JIBHOKEHHSI PACTBOPOB.

3) OcHOBBI OMpe/ieIeHNs YKClIa CTYIIEHEH B 9KCTPAKIIMOHHON 1
TPOMBIBHOH 4acTH KacKaJia SKCTPaKTOPOB.

4) OcHOBBI pacueTa Bpamjaromerocs 6apabaHHOro BaKyyMHOTO
¢dunpTpa.

5) OCHOBBI TOCTPOEHHMS TEITOBOTO OalaHCa aBTOKIABHON YCTaHOBKH.
2. IIpumepsl 3a1aHui:

1) ConocraBbTe 3¢ (EKTUBHOCTH TPUMEHEHHS CIIOCOOOB MPSIMOTOKA U
IIPOTUBOTOKA MPH Harpese (OXJaKIeHUuH) pacTBOpoB. [Ipusenure
(hopMyIBL.

2) ITpuBenuTe GOPMYITBI U OXAPAKTEPUIYHTE MPUHIIUIT ONIPEACIICHUS
BSI3KOCTH MYJIBIIBI IIPU 3a/1aHHOM TeMIIepaType.

3) ComoctaBbTe 3¢ (HEKTHBHOCTH TIPOMBIBKH IIIAMOB MTPOMBIBHON
BOJIOH M IPOMBIBHBIM pacTBopoM. Korna u xakoit crioco0 nmpuMeHsoT?
4) OnpenenuTs TEIUIONPOBOAHOCTD PacTBOpa, copepxariero 30 % Al
(NO3)3 mpu 353 K, ecnu tuiotHOCTh pactBopa npu 20 °C cocTaBiseT p
= 1280 xr/™m3.

3. IIpumeps! 3a1au:

1) Paccumnrats mapaMeTpsl 6apabaHHOTO BaKyyM-(GHIbTpa
HEMPEepBIBHOTO ISHCTBHS (ILTOMIA b TOBEPXHOCTH QIIIBTPA M YACTOTY
€ro BpAIlleHHUs), Ha KOTOPBIH IOAAeTCs BOMHAS CYCIICH3US B KOJIIIECTBE
2 M3/u4, conepxammas 17 % TtBepnoii ¢pazel. Koneunas Bi1axHOCTb
ocajka coctapisieT 48 %. Co3naBaeMblil BakyyM 110 HOpPMaTHBY
9KCIUTyaTalluu cocTaBisieT 615 MM pT. cT. B X0/1€ ONBITHBIX UCIIBITAHUH
Ha 1a00paTOpPHOM CTEeHAE NPH BakyyMe 535 MM pT. CT. ObLIO
YCTaHOBJICHO, YTO HEOOXOAUMas BIIAXKHOCTh OCaJlKka TocTHraeTcs 3a 50
¢ paboTsl 30HBI prmbTpanyu. [Ipr 3TOM KOHCTAHTHI (HUIBTPOBAHUS,
oTtHeceHHBIe K | M2, cocraBwmu: 10,1 nm6/(m4.c) u 3,6 nmM3/mM2, ipu
wioTHOCTHU cycrieH3uu 1150 kr/m3 u mnotHocTH dunbTpara — 1000
kr/M3. OTHOIICHHUE IUIOMIAIM GUITBTPALMH K OOIIeH Tuomany GuibTpa
IpUHATH paBHOH 0,35.

2) OmpenenuTs TOBEPXHOCTh OXTAXK/ICHUS U OCHOBHBIE pa3MepsI
IIHEKOBOT'O COOPHOT0O KpHCTaJUIN3aTopa (JUIMHA OJHOM CEKLIUH 3 M MpH
MIApUHE KOPBITa 1 M) M YHCIIO CEKIUH IS HelTpepbIBHON
kpuctamumm3anun 600 xr/9 Bogaoro pacrsopa KCl, ecin temneparypa
ucxonHoro pactBopa 95 °C, a koneuynas — 20 °C. Konnenrpauus KCI B
HCXOIHOM pacTBope 5 m. Bosa mocrymaer B 0Xi1aJaronIyro pyoarky ¢
temneparypoil 15 °C, a Berxoaut ¢ 25 °C. OxuaxaeHue
npotuBoTouHOe. Mcraperne Bojs! cocTaBuio 2,2 % OT Macchl
pactBopa. Koaddunuent Temmonepenaun cocrapisier 350 kJx/(M2.4.°
C). [ToTepsiMu TerIa B OKPY)KAIOIIYIO CPey HpeHeOpeys.




KM3

DK3aMeH

OIIK-4-31;011K-4-
32;011K-4-Y 1;0T1K-
4-B1;0I1K-1-
31;0MK-1-V1;0I1K-
1-B1;VK-2-31;YK-2
-V1;VK-2-Bl

1. ITpumepHbIE BOIIPOCHI:

1) IIpuBenuTe BBIpaKeHUE TEIUIOBOTO OaaHca Al My(peTpHON
BpaIIAIOIIeHCs TeYH U 0XapaKTePH3yHTe OCHOBHEIC TEIUIOBBIC IIOTOKH.
2) Yto noHMMaeTcs Mo siBieHneM camouncnapenns? Kak o
peanusyercs anmnapaTypHo?

3) Kak ompenensiercst Temueparypa KMIIEHUS B BBIIAPHBIX arnapaTax
OJIHOKOPITYCHON ¥ MHOI'OKOPITYCHOH BBIIAPHBIX YCTAHOBKAX?

4) Onumute ycTpOUCTBO U MPUHIUI pabOTH KOXKYXOTPYOIaHBIX
TEII000MEHHUKOB.

5) OnummTe YCTPOHCTBO M MPUHIUIT PAOOTHI EYH KUIIAIIETO CIIOSL.

2. IIpumepHble 3a1aHUs:

1) Ilpuenute GOpMyIBI U OXapaKTEPU3YUTE MPUHIUI BEIOOPA YACTOTHI
WCTOYHUKA IMMUTAHUsI HHAYKIMOHHONW TUTEIbHON Y.

2) OmpenenuTh TEIIONPOBOAHOCTE PAcCTBOpa, coaepxantero 22 %
CuSO4 npu 335 K, ecnu mtotHOCTH pactBopa pu 20 °C cocTaBmsieT p
= 1190 xr/m3.

3) [IpuBenuTe GOPMYITH I OXapaKTEPU3YHTE MPUHIIUIT OIIPEACIICHAS
HaTpsHKEHUS Ha 3JIEKTPOJIM3HON BaHHE MIPH DIIEKTPOIIN3E BOAHBIX H
PacTBOPOB U PaCIIaBOB.

4) IlpuBeanTe GOPMYIBI M OXapaKTePU3yHTe MPUHIIAI ONPEICITCHHS
MOIITHOCTH JBHUTATENs My(elbHO! Bparatomieiics mean. OT Kakux
napamMeTpoB pabOTHI IEYH U €€ KOHCTPYKLIMOHHBIX SJIEMEHTOB €91 OH
3aBUCUT?

3. [IpumepHsbie 3anaun:

1) Paccuurats niuHy, BHEITHHH JHaMeTp, pa3Mephl IHIMOBBIX KAHAJIOB
Y MOIIHOCTH NMPHBOAA Bpallaoweics MypeabHOl nedu 1 mogooparth
HOPMaJIM30BaHHYIO [1€4b IO CJIEAYIOLUIUM UCXOIHBIM IaHHbBIM:

— TIPOM3BOANTEIBHOCTH MIEYH 110 TOTOBOMY IPOAYKTY — 2,5 Kr/d;

— BpeMs peObIBaHUs MaTepHrala B Meuu — 5 d;

— TeMmIiepaTypa MaTepuaia Ha Bxoze B nieub — 10 °C, a Ha BbIXoj1e U3
eun — 600 °C;

— TeMIepaTypa oTXos1ux ra3os — 550 °C;

— TeMIepaTypa TOIIMBa Ha Bxoje B neus — 40 °C;

— TeMIlepaTypa BO3/yxa, I0JaBaeMoro Ha cxuranue romusa — 50 °C;
— HACHIIMHAS IIOTHOCTH MaTepuana — 2600 kr/m3;

— YTOJI €CTECTBEHHOT0 0TKOca Matepuana — 40°;

— TEeII0eMKOCTh mpoaykTa — 1500 Ix/(kr.K);

— HavaJIbHOE BJIArocoziepkanue coipbs — 0,45 Kr/kr;

— YHOC JIETy4HX KOMITOHEHTOB u3 MaTepuana — 0,1 xr/kr;

— IUNTOTHOCTB JIETYYUX KOMIIOHEHTOB — 1,3 Kr/mM3;

— TEIUIOEMKOCTb JIeTy4uX KoMmoHeHToB — 1450 JTx/(xr.K);

— TeMuepartypa ucnapenus — 100 °C;

— TemoTa napoodpazoBanus — 2,26. 106 JIx/xr;

— TEIUIOEMKOCTh BOASHBIX mapoB — 1850 JIx/(kr.K);

— TeII0eMKOCTh TormmBa — 1650 [Ix/(xr.K);

— TeTuI0eMKOCTh Boabl — 4200 JIx/(kr.K);

— INIOTHOCTH BOASIHBIX mapoB — 0,81 kr/m3;

— TOJIIIMHA CTEHOK (acOHHBIX Kuprudei — 40 MM, (GYTEpOBKH IIEUH —
120 MM, oOeuaiiku — 20 MMm;

— KOJIMYECTBO JIBIMOBBIX KaHAIOB — 14 mmiT.;

— MHTEHCUBHOCTH JIBWXKEHUS MaTepuaina no neuu — 0,08;

— ko3 durment 3amomHeHus Mydens — 0,1;

— YKIJIOH 1ieuu (He 6omnee) — 2,5 %;

— KIT npusona — 0,85;

— BUJI TOIUIMBA — ra3 (MecTopoxxaeHue byrypycnanckoe)

TemoBoii peakiuei mpy 00KUTE MaTepraia MOXXHO PeHEOPEUb.

2) CocTaBUTH TEIJIOBOM OallaHC aBTOKJIaBa, €CIIH 00beM
nepepadbaTeiBaeMoi myabibl 66,3 M3/cyT. [110THOCTD mynbIbl 1,5 T/M3.
OOmMiA UK BRIIEaYNBaHUS COCTABISACT 6 4. Paboumii 1iuKit
BbIIIeaunBanus — 5,2 4. EMKocTh aBToKIaBa 5,2 M3 mipu BeicoTe 6,4 M
Y BHyTpeHHeM auametpe 1 M. IIpu 5TOM ToNIIMHA CTEHKH aBTOKJIABa U
TEIUTOU30JIAIIMH paBHbI cooTBeTcTBeHHO 0,015 11 0,13 M. Pabouas
TeMmIlepaTypa B aBToknase 225 °C, Temneparypa NOCTYNArOLIEH MTyIbIIb
90 °C (terutoemkoctb mynbibl 3 kKx/(kr.°C)). Koadpduuuent
3anonHenus aprokana 0,6. KoanuecTBo ckoHIeHCHpOBaBILErocs mnapa
cocraBisieT 15 ot o0bema mynbiibl. TeruroTa ucnapenus Bozasl 1860
kJlx/kr. KoaddummenT Temnoornadn ot mynbnsl K CTCHKE aBTOKJIABa
105 Bt/(M2.°C). KoadduimeHT TernonpoBoAHOCTH CTANN U




TeMION30JIAINH (IIpu TemmepaType HapyxHoi creHkn 40 °C) 46,5 u
0,185 B1/(M2.°C), cootBercTBeHHO. [Ipn Temneparype B 1iexe 20 °C
K03()GUINEHT TEIIO0TAAYH OT HapYKHOH CTEHKH K BO3IyXy 16,9 BT/
(M2.°C). DHTankemus rpetomiero u orxosmero napa 3000 u 2800
k/[x/kr, cooTBeTcTBEHHO. TermnoeMKocTb mynbiisl ipu 225 °C 3,5 kx/
(xr.° C).

3) Ornomernne X:T B ncxonHoi mynsie pasHO 6, oTHOmeHHe JK:T B
ocajke — 2. OTHOCUTENbHBIH 00bEM CITUBA CTYCTUTEIS, MPUXOASLIHIACS
Ha eIMHUILY TBEPJOTO B ocaake — 5. KoHLleHTpays MeTasa B
MaTOYHOM PACTBOPE NCXOIHON IyAbIsl — 0,9 r/1. Obmee gmcio
crycrurenei — 4.

PaccMoTpeTs 1Ba ciryuasi IPOMBIBKH IILIaMa:

— NMPOMBIBHOM BOJI0H (KOHIIEHTpALUs METaJIa B IPOMBIBHOM PacTBOpE
paBHA HYITIO);

— NIPOMBIBKA ITPOMBIBHBIM PacTBOPOM C KOHILIEHTparueil meramna 0,02
/1.

Ornpenenurs:

a) KOHIICHTPAIMIO METaJlIa B )KUAKOH (a3e MpOMBIBHOTO OCalKa,

0) KOHLIEHTPAILIMIO METaJJIa B CIIMBE KaXKJOT'O CTYCTUTEIIS,

B) 3()(heKTHBHOCTH OTMBIBKH JUIs 33JaHHOTO YHCJIA CTYCTHTEICH.

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX 11O JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIIETEeHLIU I
P1 CoBpeMeHHOE OIIK-4-32;0I1K-4- | OCHOBHBIE THIIBI U BUIBI 000PYIOBAHHS ITPOMETAILTYPI HIECKHX,
COCTOSIHUE B1 THUAPOMETAILTYPTHUECKHX U JIEKTPOMETAILTYPIrHYECKUX MTPOLIECCOB:
MaTepuaIbHOH 0a3bI YCTPOICTBO, NPUHIMI PaOOTHI, HA3HAUEHHE, XapaKTePUCTHKA U
IIBETHOM OCHOBHBIC TTOKA3aTeNN PabOTHI
MeTaJUTypriH
P2 ArnmapartypHo- OIIK-1-31;0I0K-1- | [TonsTHe anmapaTypHO-TEXHOJIOIHYECKas cxeMa. AapaTypHoO-
TEXHOJIOTHUECKHE V1 TEXHOJIOTHYECKUE CXEMBI COCTMHEHHS 000PYIOBAHUS PA3IMYHOrO THIIA
CXEMBI: OIICHKA (TTMPOMETAITYpPTHYECKUX, THAPOMETAITYPIHUECKIX U
3¢ pexTHBHOCTH 3JIEKTPOMETALTYPTHUECKUX IPOIECCOB): MPUHINIIEI, Ha3HAUCHHE,
XapaKTepUCTHKA
P3 O6opynoBanue OIIK-1-Y1;0IIK-1- | Pacuyer 0CHOBHBIX KOHCTPYKLIMOHHBIX 3JIEMEHTOB aIllapaToB Iepezesna
nepezaena B1;0I1K-4-31;0IIK- |BrImenaunBaHusi. PacuyeT 0CHOBHBIX TEXHOJIOTHICCKUX TTOKa3aTeIe
BBIILICJIAYNBAHUS, 4-Y1;0IIK-4-B1;YK |nepenena (anmapara) BelmenaunBanus. OnpeneneHne HeoOX0MMOro
KaK OCHOBHOT'O -2-31;YK-2-Y1;YK- |koauuecTBa OCHOBHOTO (BCTIOMOTaTeNbHOT0) 000pyIOBaHUS Niepeiena
repeserna 2-Bl1 BBIIIIEIAUMBaHUs. ATIIapaTypHO-TEXHOJIOTHYECKas peaiu3aius (cxema)
THIIPOMETAILTYPTHU neperena
P4 TexHomornueckue OIIK-1-31;0I1K-1- | Pacder 0OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB aIIapaToB Mepezena
pacyersl V1;0IIK-1-B1;0IIK |noHHOrO 0OMeHa (copOrus, SKCTpakius). Pacuer 0CHOBHBIX
HOHOOOMEHHOTO -4-Y'1;0I1K-4- TEXHOJIOTHUECKHX TTOKa3aTelel nepenena (amnmnapara) HOHHOTO oOMeHa
000pyIOBaHHS B1;VK-2-V1 (cop6rwst, axcTpakiws). OnpenaeneHne He0OX0IUMOT0 KOJTMYECTBa
OCHOBHOTO (BCTIOMOTATEIILHOTO) 000pYyI0BaHHS IEpeaena.
AnmnapaTypHO-TEXHOJIOTHUECKas peanu3anus (cxema) nepeaena
P5 Pacuer OIIK-4-Y1;0IIK-4- |Pacuyer 0CHOBHBIX KOHCTPYKLIMOHHBIX 3JIEMEHTOB alllapaToB Iepezesna
OJHOKOPITYCHOT'O B1;0IIK-1-Y1;0I1K |BbImapuBaHus TEXHOJOTHUYECKUX pacTBOPOB. PacueT 0oCHOBHBIX
BAKyyMHOTO -1-B1;YK-2- TEXHOJIOTHUECKHX TTOKa3aTelel mepenena (anmnapara) BeIIapuBaHUs
amnmapara ¥ MHOTO V1;0IIK-1-31 TEXHOJIOTHUECKHX pacTBOpoB. OnpeaeneHue Heo0X0IUMOTo
KOPITyCHOH KOJIMYECTBA OCHOBHOTO (BCIIOMOTATENIFHOTO) 000pYIOBaHHS TIepeaena.
BBITTAPHO# AnmapaTypHO-TEXHOJIOTHIECKas peanu3alys (CXeMa) MHOTO KOPITyCHOH
YCTaHOBKH BBIMAPHOI YCTAaHOBKU
P6 OcHoBsl TexHooruu | OIIK-4-Y1;0I1K-4- |PacueT 0CHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB allapaToB Iepeena
paznenenus mynbnel: | B1;OIIK-1-Y1;0I1K | pa3aenenus mysbi. Pacuer 0CHOBHBIX TEXHOJIOTHYECKUX MTOKa3aTeIeH
OTCTaWBaHUE, -1-B1 nepezena (ammapata) paszelieHns mynensl. OnpeneneHne
¢upTpoBaHuUe, HEOOXOMMOT0 KOJIMYECTBA OCHOBHOTO (BCIIOMOTATEIILHOTO)
LHeHTpu(yrupoBanue o0opyznoBaHus niepenena. AnnapaTypHO-TEXHOJIOTHUECKas peanu3alius
U TIPOMBIBKA (cxema) MHOTO KOPIyCHON YCTaHOBKM OTCTaMBaHUS LulaMa
0CaIKOB MPOTHBOTOYHOTO THUITA
P7 dmuaeckue OIIK-1-Y1;0I0K-1- |Pacder OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB aIIapaToB Iepezena
napameTpsl B1;0IIK-4-32;0I1K- |cymKu 1 IpoKaJuBaHUs TBEPABIX CHITYYUX MaTtepuanoB. Pacuer
MaTepuasos, 4-Y1;0IIK-4-B1 OCHOBHBIX TEXHOJIOTHYECKHMX TTOKa3aTellel nepenaena (anmnapara) CylmKku
oTpezieeHre 1 TipokanBaHus. Ompenenenrne HeoOX0MMOT0 KOJIIMYeCTBA OCHOBHOTO

pa3MepoB U BEIOOD
CYLLIHJIOK

(BcomMorarensHOro) 000pyI0BaHUsI Iepeaena. AnmnapaTypHo-
TEXHOJIOTHYECKas peann3alus (CxemMa) mepenesna KalblHHAIINN




P8

Ileub KambIMHALIMT
B KHIISIIEM CJI0C
(KC)

OIIK-1-31;0I1K-1-
V1;0IIK-1-B1;0IIK
-4-Y1;0I1K-4-
B1;VK-2-V1;VK-2-
Bl

Pacder 0OCHOBHBIX KOHCTPYKIIMOHHBIX AJIEMEHTOB MEYH KHUIIALIETO CIIOSL.
Pacuer OCHOBHBIX TEXHOJIOTHYECKUX ITOKa3aTelel epeena (amnmapara)
KanpIHAMN. OnpenencHie HeoOX0MMOT0 KOJTHIeCTBa OCHOBHOTO
(BcoMorarensHOro) 000pyI0BaHusI Iepeaena. AnmnapaTypHo-
TEXHOJIOTHYECKas peanu3alys (cxema) rmepenesna KalblHHALINN B
KHUIISIIEM CII0e

P9 TexHonorus OIIK-1-Y1;0IIK-1- | bapabanHbIe Bpammaroniecs meyn U mequ MyQeiapHoro Tumna. Pacuer
TBeprodazHoro B1;0IIK-4-Y1;0IIK | OCHOBHBIX KOHCTPYKI[MOHHBIX 3JIEMEHTOB alllapaToB Iepesena
CIIEKaHHUs BO -4-B1;YK-2-31;VK- | cnekanus. Pacuer 0CHOBHBIX TEXHOJIOTHUECKUX TIOKa3aTeleil mepeaena
BpaliarIencs 2-V1;YK-2-B1 (ammapara). OnpeneneHre HeOOXOAUMOTO KOJIMIECTBA OCHOBHOTO
OapabaHHO¥ meun (BcrroMoraTen-HOT0) 000pyIOBaHHS TIepeaena. AnmapaTypHO-

TEXHOJIOTHUYECKasl peann3anus (cxema) nepeerna CreKaHus
(KaJbIIMHALIAN)

P10 Pacuer ocHOBHBIX OIIK-4-Y1;0I1K-4- |Pacyer OCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB MHIyKIIMOHHON
apaMeTpoB B1;0IIK-1-Y1;0IIK |TurensHOM meun. PacueT OCHOBHBIX TEXHOJIOTHICCKHX TOKa3aTesei
WHIYKIHOHHOMN -1-B1 nepenena (annapara) IIAaBKU B WHAYKIIMOHHOW TUTEIbHON TIEUH.
TUTEIBHON Meun Onpenenenue HEOOXOIUMOTO KOJIMYECTBA OCHOBHOT'O
(MUTII) (BCcriomorarenbHOro) 000pyA0BaHus niepezena. AnmnapaTypHo-

TEXHOJIOTHUECKasl pean3anus (cxema) repeiena

P11 DHepreTu4eckuii u OIIK-1-31;0IIK-1- | Pacuer 3HEepreTHYECKOT0 U TETUIOBOT'O 0aTaHCOB MOMYUIEHHS METAJIOB
TEIUIOBOH OanaHc V1;0IIK-1-B1;0IIK |meronoM pacIuiaBieHHBIX cojield. PacueT 0CHOBHBIX 3JEKTPHUECKHX
Kak ocHOBa pacuera |-4-31;0I1K-4- MoKasareliet mpoliecca U oTephb TEeria B OKPYKAIOUIYIO Cpeay
3JIEKTPOJIU3HON V1;0I1K-4-B1
BaHHBI

P12 Pacuer OIIK-4-Y1;0IIK-4- |Pacyer 0CHOBHBIX KOHCTPYKIIMOHHBIX YJIEMEHTOB AJIEKTPOIUTHUECKON
KOHCTPYKIIMOHHBIX B1;0IIK-1-Y1;0I0IK |ycTaHOBKH MOJIydeHHs MeTaia. PacueT OCHOBHBIX TEXHOJIOTHUECKUX
3JIEMEHTOB -1-B1 nokazarenei anmmapara. OnpeneneHre HeoOXOAMMOT0 KOJINIeCTBA
3JIEKTpOJIn3epa OCHOBHOTO (BCIIOMOTATEIBHOT0) 000PYIOBaHUS TIEepeena.

AnmnapaTypHO-TEXHOJIOTHYECKas peanu3anus (cxema) nepeaena

P13 Onexrpoxumudeckoe | OIIK-4-V1;0I1K-4- |Pacuer oCHOBHBIX KOHCTPYKIIMOHHBIX 3JIEMEHTOB alapaToB Iepeena

BEIIIICIaYMBaHIC B1;0IIK-1-31;0I1K- |351eKTpOXUMHYECKOTO BhIEIaunBaHms. Pacuer oCHOBHBIX

1-V1;0I1K-1-B1

TEXHOJIOTHUECKHX TTOKa3aTelel mepenena (anmapara)
ANEKTPOXUMHUYECKOTO BhIlenaunBanus. OnpeaeneHue HeoO0X0AuMOro
KOJINYECTBA OCHOBHOTO (BCIIOMOTaTeIbHOT0) 000pyIOBaHHUS TIepe/erna
BIIEKTPOXUMHYECKOTO BBINICIaYMBAHMS. AIIIAPATYPHO-
TEXHOJIOTHUECKasl peann3anus (cxema) rnepeaena

5.3. O1neHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (ormcarme 6I/IJ'IeTOB, TECTOB U T.l'[.)

Ilo Kypcy npeyCMOTpPEH 9K3aMeH.
OK3aMeHAIMOHHBIIN OUIeT cOCTOUT U3 3-X BonpocoB. IIpuMepHbIe BOpockl MpUBEAeHBI B pasiene "Bomnpocs! s
CaMOCTOSITEIIFHON ITOITOTOBKH K 3K3aMeHY, a Tak)Ke YCTHBIM M ITHCEMEHHBIM OIIPOcaM 00yJarormuxcs'.

DopMupyeTcs U3 MPUHIUIA IPOBEPKU 3HAHUI 110 YPOBHIO 3HaTh, YMeTh, Binaners. OnuH Bonpoc Ha KaKAblil ypOBEHb.

5.4. MeTroauka OLleHKH O0CBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HAP)

O1eHKa «OTIMYHOY - O0YJaOMINICS OKA3BIBAET IITyOOKHE, HCUEPIBIBAIOIINE 3HAHNUS B 00beMe PO ACHHON IIPOrpaMMBHI,
YBEPEHHO ACUCTBYET 110 IPUMEHECHUIO IIOTyYEHHBIX 3HAHUH Ha IIPAKTHKE, TPAMOTHO U JIOTHYECKU CTPOMHO U3J1araeT MaTepual Ipu
OTBeTe, yMeeT (OpMyIMpPOBaTh BEIBOIbI U3 N3JI0KEHHOTO TEOPETHIECKOTO MaTepHaa, 3HaeT JOMOJTHUTEIBHO PEKOMEHIOBAHHYIO

JATEpaTypy.

O1eHKa «XOPOIIOY - 00YJAIOIIUHCS MOKA3bIBAET TBEP/BIC U JOCTATOYHO MOIHBIC 3HAHUA B 00BbeMe PO ACHHON IIPOrPaMMBI,
JIOMyCKaeT He3HAUUTENbHbIE OUIMOKH MPHU OCBEILEHUH 33aHHBIX BOIIPOCOB, IPAaBUIBHO JEHCTBYET MO MPUMEHEHUIO 3HaHUI Ha

MPAKTUKE, YCTKO HU3JIaract MaTcpuaJl.

OHeHKa «YyHOOBJIETBOPUTECIIBHOY - o6yqa10m1/11‘/'1c;1 [I0Ka3bIBACT 3HAHUS B 00bEME HpOﬁIIeHHOfI IIporpaMmal, OTBETHI U3JIaracTt XOTs U C
OLLII/I6KaMI/I, HO YBEPEHHO MCIPABJIAEMBIMU MOCIIC JOTIOJHUTCIBHBIX U HABOAAIINX BOIPOCOB, IMTPABUIIBHO Z[eﬁCTByeT o
MMPUMEHCHUIO 3HAHMI Ha ITPAKTUKE;
OHeHKa «HCYHTOBJIETBOPUTEIIBHOY - 06yt1a}0u11/n710;1 JA0IIyCKacT pr6I>IC OIIMOKH B OTBETE, HC MTOHUMACT CYIIIHOCTU HU3JIaracMoro
BOIIPOCA, HE YMECT IPUMEHATH 3HAHUS Ha IPAKTUKE, Ta€T HEIIOJIHBIC OTBETHI HA JOMOJIHUTEIIbHBIC 1 HABOASAIIUE BOIIPOCHI.

OL[CHKa «HEC sABKa» — 06y'{a}0u11/1ﬁc;1 Ha 3K3aMCH HC SIBUJICA.

6. YHEBHO-METOANWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpI)I, COCTaBUTCIIN

3araBue

bubimorexa H3nmatenbcTBO, TOI

Baiimakos 1O. B.

DJEeKTPOH3 B METAJLTYPI U

DneKkTpoHHas OMOIHOTEKA Jlenunrpan, Mocksa:
Meramnypruzgar HKUM

CCCL, 1939




ABTOpBI, COCTaBUTEIH 3arnaBue bubaunoreka M3narenbcTBO, TOI
JI1.2 | BaitnOepr A. M. MHnykunoHHbIE T1aBUIIbHBIE bubmnorexka MUCuC M.: Dueprus, 1967
neyu: yued. mocobue asus
BTY30B
JI1.3 | KpuBangus B. A., Mertannypruyeckue nedu: Bubmmorexa MUCuC M.: Merannyprus, 1977
Mapkos b. JL., y4e0. mocobue I MeTaIypr.
Kpusangun B. A. CHeLUAIBbHOCTEH By30B
JI1.4 | Komuun HOpnit ObopynoBaHue OrekTpoHHas ONOIHOTEKa M.: Yueba, 2006
Onerosud, THIPOMETAILTYPIHYECKUX
MukiyeBckuit npoueccos. Pacyer annaparos
Bnaaumup THIPOMETAILITYPIrHYECKUX
Bnagumuposwd, MPOIIECCOB: y4eO. mocodue s
BoratsipeBa Enena CTYyJ. By30B CII€ll.
BnaagumuposHa, Mertannyprus UB. METaJUIOB
Crpuxko Brnanumup
CeMeHOBHY,
Mengenes Anekcanap
Cepreesuu
JI1.5 | AnomupnoBckuii 1. A. | Ileun uBeTHOI MeTaTypruu bubmmorexa MUCuC M.: Meramnyprusnart, 1956
(KOHCTpPYKLINH, UCCIIEIOBAHNE,
TEOpHsl, pacueT)
JI1.6 | PomanreeB FOpuii Pacuersl B MeTamutypruu DneKkTpoHHas OMOIHOTEKA M.: Yueba, 2006
ITaBnoBuu, Komkon CBHHIIA, [INHKA U KaIMHUSL:
Anexceit yue0. mocodue IjIst CTyA. BY30B
AnexkcaHapoBuy, Hanp. 'Mertamnyprust', crien.
®enopoB Anekcanp | 'Meramnyprus 1B. METaJUIOB'
Hukonaesuy, np.,
BricTpoB Banentun
IlerpoBuu
JI1.7 |I'ynuma H. B., TexHonoruyeckue pacueTsl B Bbubmmorexka MUCuC M.: Merannyprus, 1977
Kapaces 10. A, METAJITyPTUH TSKENbBIX
Kucrskosckwuii b. b., [BETHBIX METAJIJIOB: yueO.
np., l'ynuma H. B. nmocoOue I TEXHUKYMOB IIB.
METaJUTyprin
JI1.8 | Komuun HOpuit Teopus u anmaparypa Bbubmorexka MUCuC M.: Yueba, 1997
Onerosuy, THIPOMETAILTYPIHYECKUX
MukiyeBcKuit npoueccos: Pa3a.: Anmapatst
Bnagumup JUTS THIPOMETAILTYPTHIECKUX
Bnaaumuposuy, nporeccos: (actpb 1): CO6. gom.
MenBeneB Anekcanap |3alaHUi AJ1s CTyH. CHEL.
Cepreesuu 110200
JI1.9 |Mengenes A. C., Teopus u anmaparypa Bubmorexka MUCuC , 1995
Crpmxko B. C., THIPOMETAILTYPTHYECKUX
Kopmrynos b. T'. npoueccos: Pa3a.: Anmapatst
JUTS THOPOMETAILTYPTUIECKUX
npouecco: (Y.1): yueO.
nocoOwue [UIs IPaKT. 3aHATHI
Jutst ctyn. crent. 11.02
JI1.10 | Hecrepenko Ilerp YpaBieHue KauecTBOM U Bbubmmorexka MUCuC M.: Yueba, 1996

AdanacbeBu,
Jlaktuonos Cepreit
Bnagumuposuy,
ITonxoBckas TarbsHa
MuxaiinoBHa, Kaprios
Opuii
AnexkcaHapoBUY

cepTUQUKALUS TPOTYKIUH:
Pazn.: Meronst
Hepas3pymaroniero KOHTPOJIS:
1a0. MPaKTUKYM JUI CTYA.
crrert. 110400, 072000




ABTOpBI, COCTaBUTEIH

3arnaBue

bubaunoreka

M3narenbcTBO, TOI

JI1.11 |MenBeneB Anekcannp |CoBpeMeHHBIE METOABI U DnexTpoHHas 6MOIHOTEKA M.: [MHUCuC], 2016
Cepreepu, 000pyIOBaHUE METAILTYPTHH H
Anexcanapos ITasen MaTepruaIOBEICHHUS.
Brnagumuposuy Ob6opynoBaHue
THIPOMETAILTYPTUUCCKUX
nporieccoB (N 2929): yue6.
nocobne
6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arimaBue Bubnunorexa W3narenscTBO, TOI
JI2.1 | Dponos B. . Jlexuuu o xypey "Iporneccs DnexTpoHHas 6MOIHOTEKA Cankr-IlerepOypr: Xumuzaar,
Y anmnapaTthl XUMHYECKOH 2020
TexHoJoruu": yaeOHOe
nocobue

JI2.2 | Kapubckuii B. B., TexHuueckas JUarHOCTHKA OnexTpoHHas 6uOIHOTEKA MockBa: OHeprus, 1967
ITapxomenko I1. I1., 00BEKTOB KOHTPOJIS
CoromonsH E. C.,

Kacatkun A. C.

JI2.3 | boponynun . M., [Ipouecce u anmapaTsl DnekTpoHHas OubIHoTeKa KemepoBo: KemepoBckuii
Mpanen B. H., XUMHUYECKOH TEXHOJIOTHU: TEXHOJIOTHYECKUNA HHCTUTYT
IMumxkuna H. B. ydaebHoe mocobue MUILEBON IPOMBIIUIEHHOCTH

(ynusepcurer), 2007

JI2.4 | Murkanmunneiid B. U., | Meramnypruyeckue ne4u: Bubmorexa MUCuC M.: Metannyprust, 1987
KpuBangun B. A., Arnac: Yue0. mocooue st
Mopozos B. A., ap. CTyZ. METaJIYprT. U

MAaIIMHOCTPOHT. CIIEI]. By30B
JI2.5 |Kpamyxun B. B. Ieun 1t UBETHBIX U PEIKUX Bubmuorexa MUCuC M.: Mertannyprus, 1980
METAJUIOB: YUeOHHK ISt
TEXHUKYMOB I[BETHOM
METaJUTyprin

JI2.6 |baiimakos IO. B., OnexTponus B bubmorexka MUCuC M.: Metanmyprus, 1977
Kypun A. N. THAPOMETAILTYpruu: Y4eo.

mocoOwue [UIs CTY/I. BY30B CIEII.
'Merannyprus 1. METaJUIOB'

JI2.7 |AreeBal. H.,, Merannorpadus u pusuueckue |bubmuorexa MUCuC , 1983
Bapcykos A. [1., cBoiicTBa MeTa/uIoB: Jlao.

ITopthoii B. K., MPAKTUKYM JUISI CTY/.CIIEIL.
Hogsukos U. 1. 0408

JI12.8 | Copoxun Muxauin Meramtyprust Meau, HUKEJs U bubmnorexka MUCuC M.: Yyeba, 1991
JleoHnoBHY, COITYTCTBYIOILIHX 3JICMEHTOB U
BeictpoB Banentun IPOEKTUPOBaHUE 1eX0B: Pazy.:

IlerpoBuu Onexrponmus menu: Kype
neKkuui ans cryn. crnem. 11.02
JI2.9 |Mensenes A. C. BelienaunBaHue U crocoObl bubmmorexa MUCuC M.: U3a-Bo MUCuC, 2005
€ro HHTEHCU(UKAIH
J12.10 JHedexrockomms: MucTUTYT Bbubmmorexka MUCuC Exarepunbypr: YpO PAH,
¢uzuku meranioB uMm. M.H.
Muxeesa YpO PAH
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
eLIBRARY.RU - HAYUHAS DJIEKTPOHHAA https://elibrary.ru/defaultx.asp?
91 | BUBJIMOTEKA
DenepanbHBIil HHCTUTYT ITPOMBIIIICHHOH https://www.fips.ru/
32 COOCTBEHHOCTH
DenepanbHas cIy>k0a M0 IKOJIOTHYECKOMY, http://www.gosnadzor.ru/
23 TEXHOJIOTHYECKOMY M aTOMHOMY HA/I30py
Poccuiickas rocynapcTBeHHas 6ubanoreka um. B.H. https://www.rsl.ru/
94 Jlennna
TlocymapcTBeHHas MyOIMaHAas http://www.gpntb.ru/
5 Hay4HO-TeXHHUeckast Onbnmmorexa Poccun
D6 | YuebHO-MeToqMUeCKast TUTEPATYpa sl CTYJACHTOB https://www.studmed.ru/

6.3 TlepeueHnb NPOrpaMMHOro odecrneyeHust




I1.1 | Win Pro 10 32-bit/64-bit
I1.2 |Microsoft Office
1.3 | Koncynwrant [Imtoc
1.4 [MATCAD
6.4. Tlepeyen» NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
.1 |HAYYHAS DJIEKTPOHHAS BUBJIMOTEKA - eLIBRARY.RU - https://elibrary.ru/defaultx.asp?
N.2 | Poccuiickas rocynapctBeHHas oudmuoreka uM. B.1. Jlenuna - https://www.rsl.ru/
N.3 |TocymapcTBeHHas myOauyHasi HAy9HO-TeXHHUYEecKast Onbnmnoreka Poccu - http:// www.gpntb.ru/
N.4 | DeaepanbHas Ciryx0a M0 3KOJIOTHIECKOMY, TEXHOJIOTHISCKOMY U aTOMHOMY Ha/130py - http://www.gosnadzor.ru/
N.5 |CnpaBouno-npasosas cuctema (CIIC) «KoncynpranT [Lmrocy - https://cons-plus.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasnauenue OcHarienne
K-541 VYueOHast aynuTopus MPOEKTOP C 3KpPaHOM, [JOCKAa MAapKepHas, MOHHTOD,

CHUCTEMHBII OJIOK; peakTop BBICOKOro maBieHus Pollux;
neub MydenpHas TEPMUKC; wmemanka mabopaTopHas
IKA, komIutekT ydeOHoM Mebenn

UuransHeii 3a1 Ne3 (B)

KOMIUIEKT ~ y4eOHOM  MeOenmu Ha 44  wmecrta 1A
obyqaroruxcst, M®VY Xerox VersaLink B7025 ¢ ¢pynxuneit
MacmTabupoBaHUS TEKCTOB U wm3o0paxkenmir, 8§ IIK c¢
noctynoMm k WTC «Murepuer», DMOC yHuBepcurera
yepe3 JHYHBIN kaOuHer Ha tuatgopme LMS Canvas,
munen3nonHsle nmporpamMmsl MS Office, MS Teams, ESET
Antivirus.

Yuranpusii 3a1 Ned (B)

KOMIDIEKT y4eOHoH MebOemn Ha 20 paboumx MecT,
KOMIBIOTEPhl € MNOAKIIOYEHHeM K cetd «MHTepHeT» U
JOCTYIIOM B JIEKTPOHHYIO UH(OPMALMOHHO-
00pa30BaTENbHYIO Cpely YHHBEPCUTETA

YuTanbHbIN
3JIEKTPOHHBIX PECYPCOB

3al1

KOMIUIEKT y4eOHO# Mebenu Ha 55 MecT uis o0ydaromuxcs,
50 K c¢ pmocrymom k MUTC «Mutepner», SHUOC
YHHBEPCUTETa 4epe3 JIMYHBI kabuHeT Ha maardopme LMS
Canvas, nuneHsnonHsle mporpamMmmel MS  Office, MS
Teams, ESET Antivirus.

JIro6oii
MynbTuMenuiHas

Kopryc | YueOHass ayauTopus Uil IPOBENCHUS
3aHATHA JICKIIMOHHOTO THTA W/WIH JUIS

IIPOBENICHUS IPAKTUYECKUX 3aHATHIH:

KOMIUJIEKT y4eOHOi MeOenmu 1o 36 mect Ui o0ydarommxcs,
MYyJIBTUMEIUITHOE  00OpyJOBaHWE, MAarHUTHO-MapKepHas
nIocka, pabodee Mmecto mperonaBarens, I[IKc moctymom k
UTC «UWurepuer», DMOC yHuBepcuTeTa 4Yepe3 IJUUHBIN
kabuner Ha miarpopme LMS Canvas, IHIIEH3HOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

1. IIpakTiaeckue 3aHATHA POBOISTCS C HCHONB30BAaHIEM KOMITBIOTEPHON IIPEe3eHTAI[OHHON TporpaMmel PowerPoint u
MYJIbTUMEIUNHBIX CPE/ICTB.
2. Texymuit koHTposb CP mpoBOaUTCS ¢ MCmob3oBaHueM e-mail, MS Teams u npu JTUYHOH SIBKE.

3. KoHcymbTauu mo Kypcy MpoBOJISATCS € HCIOIb30BaHUeM e-mail, MS Teams v npu THYHOH SIBKE.




