MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEOPHA U IIPAKTHKA IIPOIIECCOB IIEPEPABOTKH
MHUHEPAJIBHOI'O H TEXHOI'EHHOI O CbIPbA

HayuHas crierimanbHOCTB
2.8.9. O0orarieHue mMoJIe3HbIX HCKOITAEMBIX

YpoBeHb BhICLIET0 00pa30BaHUs - TOATOTOBKA KaJpOB BbICIIEH KBaTU(UKALUN

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTIaeMBIX
Kypce 1
Cemectp 1,2
Maruuroropck

2025ron



Pabouas mporpamma cocraBieHa Ha ocHoBe ®PI'T (mpukaz Munobpuayku Poccum ot
20.10.2021 r. Ne 951)

PaGouass mporpamma paccMoTpeHa U ojoOpeHa Ha 3acenaHuu kadenpsl [eonoruw,
MapKIIEHIepCKOro eja U 000ralieHus MOJIE3HbIX HCKOIIAEMBIX

27.02.2025, mpotokoia Ne 5

-
- £

= = Z i
3aB. Kadeapoii MG N.A. T'puimn

Pabouas nporpamma oo6pena metonuueckor komuccued UI'{uT

07.02.2025 r. mpoTtoxomu Ne 3
IIpencenarens ;%2 — N.A. ITeiTanes

Pabouas mporpamma cocraBieHa: A
npodeccop xkabeaps [ M/IuOIIU, n0KT. TEXH. HAyK ) 4}7“// H.H. OpexoBa
7

Penensenrt:
npodeccop kadenpsl oboramenus none3Hbix uckomnaeMbix ®I'BOY BO «Ypanbckuit
rOCYIapCTBEHHbBI TOPHBIA YHUBEPCUTETY , JOKT. TEXH. HAYK

9%\7/{ —— A.E. IleneBun



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKieiiepckoro aenaa u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonornu, MapKImenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u oxodpena s peanm3anuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoeHus: aucuuiuiuHbel «Teopuss W MpakTUKa MPOIECCOB MepepadoTKU
MUHEPATBHOTO ¥ TEXHOTEHHOT'O CHIPhS SABJISIFOTCS:

— H3y4YEHHE TEOPETUYECKUX OCHOB IIPOLIECCOB, MPUMEHSEMBIX B TI'€OTEXHOJOTUU
METAJIJIOB;

— O3HAKOMIJIEHUE C KOHCTPYKUMSIMH 000pyIOBaHUSA U OCOOCHHOCTSIMU I€OTEXHOJOTHUU
METAJIJIOB JJIs IEpePa0OTKH HEKOHUIIMOHHBIX 320aTaHCOBBIX Pyl 1 TEXHOTEHHOTO CHIPBSI.

2 KomnereHnnu o0y4aoiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThbl 00y4eHUs

B pesynbrate ocBoeHus AUCHMILIUHBI (MOIyJsA) «DU3HKO-XMMHYECKHE IPOLIECCHI
nepepaboTKh MPHUPOJHOTO U TEXHOTEHHOTO CHIPbs» OOydYalomUiCS JODKeH 00Jaaarh
CIIEYIOIIUMU KOMIIETCHIIUSAMU:

KHC-1 CnocobeH BuIEeTh M yCTaHABIMBATh aKTyaJbHOCTb IPOOJIEMBI; UMEET OPUTHMHAIIBHOE,
HE3aBUCHMOE M KPUTHUECKOE MBIIIICHNE; CIOCOOEH pa3BUBATh TEOPETUYECKHE UJIEH, BEIOUPATh
Ha OCHOBE 3HAaHUM Hay4HBIX JIOCTH)KEHUH B 001acT OOOTralieHHs MOJE3HBIX HCKOMAEMBIX U
CMEKHBIX 00J1aCTAX aJIeKBaTHYIO METO/I0JIOTUIO U MCCIEI0BATENbCKUE TEXHUKU

KHC-2 Crnocoben pa3pabaTeiBaTh TEXHOJIOIMHM M anmapaThl  (U3UKO-MEXaHUYECKOH,
(U3UKO-XMIMHYECKON, XUMHUECKOM, OMOXUMUYECKOM, XMMHKO-METAJUTyPTUYeCKON IepepadoTKu
U 00OramieHus NoJe3HbIX UCKOMAEMbIX; UMEET HaBBIKM TE€XHOJOTO-MUHEPAIOTHYECKON OLCHKH
UCCIICTyeMbIX 00BEKTOB

KHC-3 Bnageer HaBbikamMu cOopa, 0OpaOOTKM W aHaimu3a WHPOPMAIMH C TNPHUMEHEHHEM
COBPEMEHHOM BBIUYMCIUTEIIHOM TEXHUKH U TPOrPAMMHOIO OOECTeYeHUs, POCCUHCKUX U
3apyOeKHBIX 0a3 JaHHBIX; CIIOCOOCH MOJIENNPOBATh (PU3HUECKUE U XUMUYECKUE TIPOIIECCHI

KHC-4 CnocobeH pyKOBOOUTH HCCIIEAOBATENLCKOM TIpymIoi, pa3pabaTeiBaTh METOIUKU
IIPOBEJCHUSI  OKCIIEPUMEHTOB, IPOBOJUTH  OKCIIEPUMEHT, o0oOpalaThiBaTh  pe3yJabTaThl
DKCIEPUMEHTA, YMEET COCTAaBJIATh OTYETHYIO IOKYMEHTALHUIO M IPEACTABIATH IOJTYyYCHHbIE
JTaHHBIE

KHC-5 3Haer ¢usnyeckue U XMMHUYECKHE MPOLECCHI pa3/ieleHHs, KOHIEHTPAllUu MHHEpAaIOB
OPUPOJHOTO W TEXHOTEHHOTO MPOMCXOXKACHUS, (U3NYECKHEe U XUMHYECKHE IpPOLECCH
M3BJICUEHHUS TTOJIE3HBIX KOMIIOHEHTOB U3 MPUPOAHBIX U TEXHOT€HHBIX BOJ




3. CTpyKTypa, 00bEM U coJep:kaHue AUCHUIIMHBI (MOIYJIs)
OO0mmas TpyA0eMKOCTh JUCIIUIUIMHBI COCTABIISET 6 3a4eTHBIX eAuHUIl 216 akasa. 4acoB, B TOM

HHUCJIC:

— KOHTaKTHas paboTa — 86 aKa/i. 4acoB:

— ayauTopHas — 86 akal. 4acos,
— pHeayauTopHas — 0 akaj1. 4acos;

— camocrosTenapHas padota — 130 aka. 4acos;

dopma aTTecTaluu - 3a4ET

AynutopHas s s
KOHTaKTHas paboTa E 5
Paszen/ Tema g (B akaj. yacax) E EE dopma TeKyIero KOHTPOJIs
JTACIUTUTAHBI 3 e o YCHCBACMOCTH H
@) g £ NPOMEXYTOYHOH aTTecTaluu
Jlek. MPAKT. 3aH. 2 '8
O =
1. BBenenue
1.1 OcHOBHBIC HAIPaBICHUS PA3BUTHUS Pabota ¢ uTeparypoii, NoAroToBKa K
T€OTEXHOJIOTHYECKUX METOJ0B. OOBEKTHI ycTHOMY orpocy. [IpakTuyeckas pabora
T€0TEXHOIOTHH. dusnueckue ul 1 6 6 18 Nel
XAMHUYCCKUE IPOLECCHI. Kparkas OdopmiieHrne KOHCIIEKTa, IPOBEpPKa
XapaKTEPHUCTHKA IIPOIICCCOB. 0 OpMIICHUS U BBITIOJHEHUS PaOOTHI
Wroro no pazneny 6 6 18
2. ['e0TEeXHOJIOTHSI METAJLIOB: TIOJ3EMHOE
BBIIICJIAYMBAHHEC
21 I'eoTexnonornueckue CXEMBI PaGora ¢ jmrepatypoid, noaroTosxa K
ycTHOMY ompocy. [TpakTudeckas paborta
nepepaboTkn. IloaroroBka  oObBekTa, 1 6 6 18 No2
croco0 TmojaYu pacTBOpa, TEXHOJIOTHS -
S — OdopmiieHre KOHCIIEKTa, IPOBEPKa
0(opMIICHUSI U BBITIOJHEHUSI PA0OTHI
HWroro no pazgeny 6 6 18
3. I'eoTexHONIOTUST METAJJIOB: OTBAJbHOE
Y Ky9HOE BBIIIEIaYHBaHNe
3.1 XapakTepucTuka CBIPbSL. VYcrHbIl onpoc
CoopyxeHHe M IOATOTOBKAa OTBAJOB U 1 6 6 18 IMpakTuueckas padora Ne3
Kyd.  TexHonmorums  BBIIETAYNBAHUS, OdopmiieHne KOHCIIEKTa, TPOBEPKa
CIOCOOB! OPOILECHUSL. 0(opMIIEHUSI U BBITIOJIHEHUS PA0OTHI
Hroro no pazneny 6 6 18
4. I'mapoMeTauTypris: BhIICIaYnBaHUE
4.1 TeopeTH4eckHe OCHOBBI, XHMH3M
MPOLIECCOB, CIOCOOBI u cxemb| 4 4 4 10 Pabora ¢ nuTepaTypoii, IOArOTOBKA K
BBIIICIIAYMBAHHA. an/IMCHHeMBIC 3a4UCTy
peareHThl. DKOJIOTHIHOCTb.
Hroro no pazaeny 2 4 10
Hroro 3a cemectp 22 22 64 3a4€T
5. T'mapomerauryprus: 4YaHOBOE H
AruTalilMOHHOC BHIIICIIAYMBAHUC
51 Cxembl BBIILIETAYMBAHUSL. VYeTHbli onpoc
TeXHONOTHYECKHE PEXUMBL. Armmapartsl:| 2 6 6 16 | IIpakrmueckas pabota Ned. IIpoBepka
YaHBbI, IICPKOJIATOPHI, aBTOKJIABBI. BBIIIOJIHCHU A pa60T1)1.
Uroro no pazaeny 6 6 16

6. I'mapoMeTamTyprus: [eMeHTaus MeIN




6.1 Teopermueckue OCHOBBI, (HaKTOPHI,

VYeTHbIi onpoc
IIpakTuyeckas Neb

BJIMSIONIME Ha TIPOILIECC, CHOCOOBI H 6 16
OdopmiieHne KOHCIIEKTa, TPOBEPKa
CXEMBI [IeMEHTAIHH.
paboThbI
Uroro mo pazneny 6 6 16
7. DIEKTPOIKCTPAKIIHS
7.1 OKCTaKIHS. KunxoctHas U N
VYeTHBIH ompoc
JMEKTPOIKCTPAKIIHISL. DnexTpoms.
Ipaxtudeckas Ne6
TeopeTuueckue  OCHOBBL,  (PaKTOPEI, 6 16
OdopmiieHne KOHCIIEKTa, TPOBEPKa
BIMSIONIME Ha MpoLecc, CIOCOOBl H AGOTEL
CXEMBbI HKCTPAKIIUH. p
Uroro mo pazneny 6 6 16
8. IMpakTuka nepepadoTKu
HEKOHJUIIMOHHBIX 320aaHCOBBIX PYI H
TEXHOTEHHOTO CHIPBSI
8.1 CxeMsl niepepabOTKH MeIb-, IIUHK-, U Yerubiii onpoc
' pep ! ' [Ipaktudeckas padota Ne7
30JI0TOCOEPIKAILETO CBIPbS c
. . 3 18 OdopmileHne KOHCIEKTa, IPOBEPKa
LIEMEHTAaIEN u copOrmein.
BBITIOJTHEHNUS padoTsl. [IaroToBKa K
TexHOJI0rn4ecKre moKkazaTelu.
3a4ery
HWroro no pazneny 3 3 18
Hroro 3a cemectp 21 21 66 3a4éT
Wroro no qucuumnnune 43 43 130 3a4eT




4 OueHoOYHBIE CpeaCTBA AJisl HIPOBeIeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluu
[IpencraBiensl B npuioxxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. ABmoxuH, B.M. OcHOBBI 00OTaIeH s MOJIE3HBIX UCKOMAEMBIX  Y4COHUK : B 2 To-Max /
B.M. ABnoxun. — 4-¢ u3a., crep. — Mocksa : ['oprast kaura, [0. r.]. — Tom 2 : Tex-HomoTHH
oborarmenus nmoje3nsix uckonaembrx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryma: https://e.lanbook.com/book/111337

2. Kneiin, M.C. TexHoyiorusi 000TaiieHus MOJIe3HbIX KCKOMAeMbIX | yueOHOe mocooue /
M.C. Kneiin, T.E. Baxonnna. — Kemeporo : Ky3I'TY umenn T.®. 'opbaueBa, 2017. — 193 ¢. —
ISBN 978-5-906888-51-8. — Pesxxum nocrymna: https://e.lanbook.com/book/105409

3. OCHOBBI METAJLTyPru4eckoro nmpousBojcTea . yueOuuk / B.A. burees, K.H. Baosum,
B.M. Konokonbues, B.M. Canrannk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — Pexum nocryma: https://e.lanbook.com/book/901651. KontyHoB A.B.
['eoTexHONOTHST W TUAPOMETAIUTYPTHUs: KOHCIEKT Jekiui. - ExarepunOypr: Usm-Bo YITTA,
2003. - 205 c.

3. dusHKo-XUMHUYECKas TreoTexHojorus . yueOHuk s By3oB / BIOK. Apenc, O.M.
I'punun, E.B. Kpetinun [u ap.] ; mox pen. B.K. Apenca. —M.: MITVY , 2010. —574 c.

4. MenbauK, B. B. OCHOBBI TOPHOTO JIeNa : MoA3eMHas T€OTEXHOJIOTHS : MPaKTUKyM / B.
B. Menwhuk, FO. H. Ky3uenos, H. Y. A6pamkus. - Mocksa : U3a. lom HUTY «MUCuCy, 2019.
- 129 c¢. - ISBN 978-5-906953-35-3. - Tekcr : oanekrponnsni. - URL:
https://znanium.com/catalog/product/1222596 (mara oOpamenus: 20.06.2025). — Pexum
JIOCTYTIA: 10 TOATHCKE.

0) lonoHuTeEIBHAS TUTEPaATypa:

5. CaypuukoB A.Il. 'mapomeramnyprus muHKa.- M., «Metamryprusy», 1981. - 384 c.

6. Ha6oituenko C.C. CmupnoB B.M. I'mppomeramnyprust meau.- M.: «Metautyprusy,
1974.-272. c.

7. AbpamoB A.A., JleonoB C.b. «Oboramenue pya LIBETHbIX MeTamioB», M., Hexpa,
1991.

8. Bompaman I'.'M. OCHOBBI SKCTPAaKIMOHHBIX W HOHOOOMEHHBIX TIPOILIECCOB B
THIpOMETAUTYprun: yueb. mocoodue s By30oB / I'. M. Bompaman. M.: «Metamtyprus», 1982, -
376c.

9. Ha6oituenko C.C. PacueTsl ruipoMeTauTyprudeckux mporieccos: yued. [Tocooue st
By30B / C.C. Ha6oituenko, A.A. IOub. M.: U3n-8o MUC u C, 1995. - 428 c.

10. Bompnaman [''M., 3enmkman A.H. Teopus ruapoMeTaTyprHYecKUX IMPOIECCOB:
VYuebHoe mocobue 11 By30B - M.: Untepmer Unxxunupunr, 2003. -464 c.

11. Apenc, B. K. ®usuko-xumMudeckas reorexHonorus: Yuedbnoe nocodue / Apenc B.K.
- MockBa :MITV, 2001. - 656 c.: ISBN 5-7418-0003-3. - Tekcr : smekrponHbid. - URL:
https://znanium.com/catalog/product/1000562 (mara o6pamenus: 20.06.2025). — Pexum
JIOCTYTIA: TIO TTOJITUCKE.


https://e.lanbook.com/book/111337%202
https://e.lanbook.com/book/111337%202
https://e.lanbook.com/book/105409
https://e.lanbook.com/book/105409
https://e.lanbook.com/book/901651.%20Колтунов%20А.В

12. Yeckunos, B. B. [IpuMeHeHre WHXEHEPHO-TEOJOTMUECKUX U THIPOTE€OIOTHIECKUX
METOJIOB HCCIICIOBAaHUN JUIsi WH(GOPMAIIMOHHOTO OOCECIEYCHHSI TEOTEXHOJIOTHH : ydeOHoe
nocooue / B. B. YeckumoB. - Mocksa : Uzn. Jlom MUCuC, 2017. - 114 c. - ISBN
978-5-906846-39-6. - Tekcr : 3JICKTPOHHBIMN. - URL:
https://znanium.com/catalog/product/1246173 (mara o6pamenus: 20.06.2025). — Pexum
JOCTyTA: 1O HOJIUCKE.

B) [IporpammHuoe obecnneuenne u UnTepuer-pecypcebl:

IIporpammHoe oGecnieueHue

Haumenosanue I10 No noroBopa CpoK JIeCTBUS JTUIEH3UU
MS Office 2007 |y 135 1 17.09.2007 SecepoaHo
Professional

7Zip cB000THO pacrpoctpansemoe [10 0ECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIC CHCTEMbI
HazBanue xypca CchlIKa

Poccuiickas ['ocynapcreennas 6ubnmoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

[TouckoBas cucrema Axamemusi Google (Google URL: https://scholar.google.ru/

Scholar)

HaLII/IOHaJ'IBHaH I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘leCKaH

cuctema —  Poccuiickuii  umnpexc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PUHILL)

[Ipunoxxenue

KHC-1 CniocobeH BUIETh U yCTaHABIMBATh AKTYaJIbHOCTh MPOOJIEMBI; UMEET OPUTUHAIBHOE,
HE3aBHCHMOE U KPUTHYECKOE MBIIIJIEHHE; CIIOCOOEH pa3BUBaTh TEOPETUUYECKUE UJIEH, BEIOUPATh
Ha OCHOBE 3HaHWH HaYYHBIX JOCTHXKECHHUH B 00JIaCTH 00OTaIIeHNUs TTOJIE3HBIX UCKOMAEMbIX U
CMEXKHBIX 00JIaCTSIX aJIeKBaTHYIO METOAOJIOTHIO M HCCIIEI0BATENbCKUE TEXHUKU

MepeyeHb MeopemuyecKux 80MnpPocos K IK3ameHy:
1. TeopemuuecKue ocHO8bI 0602aWeHUs M0 hopme U MpPeHU!o.
2. 0ObopyoosaHue 015 0bozauieHuUs Mo MpeHuto U ghopme.
3. ®akmopel, sausowue Ha ahhekmusHocmMos 0602awWeHUs Mo MPEHUIO.
4. [lpakmuka obozaujeHuUs o popme U mpeHuio.
5. Teopemuyeckue ocHo8bl 0602aWeHUSA 0 ynpyeocmu.
6. O6opydosaHue 0718 obo2aweHus o ynpy2ocmu.
7. ®akmopel, saudouue Ha 3ghghekmusHoOCmMb 0602auUeHUS 10 ynpyaocmu.
8. [lpakmuka obozaweHus no ynpyzocmu.
9. TeopemuyecKue 0CHOBbl 0602aWEHUA HA HUPOBbLIX NOBEPXHOCMSAX.
10. O6opydosaHue 015 0602aUEeHUS HA HUPOBbIX MOBEPXHOCMSAX.



https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

dakmopel, sausowue Ha ahheKMuUBHOCMb 0602aUEHUS HO HUPOBbLIX MOBEPXHOCMAX.
lMpakmuka 0602auw,eHUsA aaMas0co0epHaujeao Coipbs.
TeopemuyecKue ocHO8bI U3bupamesnibHo2o 0pobieHUsA U U3MesTbYeHUS.
ObopydosaHue 0718 uzbupamesibHo20 0pobeHUA U U3MeTbYEeHUS.
Aekpunumauus, cnocobsl ocyujecmesneHus.
Mpakmuka 06o2aweHus ¢ Ucrnoab308aHUEM U3bupamenbHO20 Pa3pyuleHus.
CopmuposKa, 8UObl COPMUPOBKU.
AMuUcCcUOHHbIe MemoObl.
AbcopbyuoHHbIE MEMOObI.
KoHmpacmHocme u dpyaue pakmopsl, eausowue Ha 3¢phekmusHocmob Memooos.
ObopydosaHue 0718 COPpMUPOBKU.
lMpakmuka npumeHeHuUs1 paduomempu4ecKoli CopmuposKu.
063Uz, sudbl 0bx}cU2a.
OcHosHble napamempel rpoyecca obxuea.
ObopyodosaHue 0715 0bxuea.
ModzomoeKa pyodsl K 8biUena4YUBAHUIO.
Teopemuyeckue 0CHOBbI NMPOYEcca PpacmeopeHus.
Pacmeopumenu 045 8bIUena4UBAHUS.
Knaccughurkayus npouyeccos pacmeopeHus.
MpumeHaemoe obopydosaHue 0115 8bILUENAYUBAHUS.
PezynuposaHue npouyecca pacmeopeHus.
bakmepuanbHAs UHMEHCUGUKAUUA 8bIUena4YU8aHUS.
O4uCmKa pacmeopos om MexaHuU4YecKux npumeced.
Cnocobbil uzenevyeHus KOMIMOHEHMO8 U3 MPodYKMUBHbIX pacmeopos.
PezeHepauyus pacmeopumernedi.
Mecmo 2udpomemannypaudecKux npouecco8 8 MexHoM02U4ECKUX CXemMax 0602aujeHus.
Mpakmuka nepepabomku coipba UsemHsix, 671a20p00HbIX U PeOKO3EMESbHbIX Memassos
2udpomemansaypaudeckum memooom.

KHC-2 CrniocobeH pa3pabaTbIBaTh TEXHOJIOTHUH U alllapaThl PU3HMKO-MEXaHHUUECKOM,
($U3UKO-XMMHUYECKOHN, XMMUYECKOM, OMOXMMHUYECKOI, XMMUKO-METAJLITyprUuecKoi rnepepadoTKu
¥ 000TaIIeHus MOJIE3HBIX UCKOMAEMbIX; UMEET HaBbIKH TEXHOJIOT0-MHUHEPAIOTHUYECKOH OLIEHKU
HCCIIETYEMbIX 00bEKTOB

TemaTuka WHAWBUAYAJIBbHBIX 3a7JaHuM C MMPE3CHTAIUSIMU

1.
2.
3.

ok

~

10.
11.
12.
13.

14.

[IpakTHKa MOA3eMHOTO (KYYHOTO, OTBAJILHOTO) BBIIECTAYNBAHHS MEJIH.

[TpakTrka 6GaKTepHaIBLHOIO BBIIIETAYUBAHUS O€IHBIX Py U OTXOJIOB.

KommiekcHoe ucnosbp30BaHuE Cyb(PHUIHO-MarHeTUTOBBIX pya. O0oraiieHue gexanbix
XBOCTOB MOKpOIl MarHUTHOH cenapauuu. JJodaoranus cyabpumaoB U3 JexanblX XBOCTOB.
[MupuTconepskamire XBOCTOXpaHMIUIIIA KaK TEXHOTCHHBIE MECTOPOKICHHSI.

TBepabie OBITOBBIE OTXO/bI — HCTOUHUK BTOPUYHBIX MUHEPAIBbHBIX PECYPCOB.
M3BneueHne 0JIarOpOIHBIX M PEIKUX METAIJIOB U3 JIKAIBIX OTBATBHBIX XBOCTOB
dnoTanuu.

JlomenHble nutaku — 3¢ (HeKTUBHOE CHIPHE JIIsl MPOU3BOJICTBA LIEMEHTA.

Jlexxaiible XBOCTBI 00OTaTUTENbHBIX (GaOpHK Kak TOTOJIHUTENbHBIA HCTOUHUK
MUHEPATLHOTO CHIPhSL.

Vcronb30BaHue OTXO/I0B LIBETHOW METAJUTYpIUH JJIs IPOU3BOICTBA IIJIAKOBOTO
BSDKYILEro U OETOHOB Ha €ro OCHOBE.

KommiekcHoe 1coib30BaHie TOIUTMBHBIX 3071 M [IUIAKOB.

Hcnonp3oBaHne OTXOI0B 00OTAIEHUSI MAPTAHIIEBBIX PY/I.

OddexTuBHBII MeTO1 000TAIICHHS TEKYITNX (JISKAIBIX) XBOCTOB OOOTAIICHUS Py
IIBETHBHIX (0JarOpOIHBIX, PEAKHX ) METAIIJIOB.

[TepepaboTka 0TX0Z0B 00OTaTUTENBHOTO U METAJUTYPIUYECKOTO TIPOU3BOJICTB —
BRXHEHIINN pe3epB YBEIMUEHUS ChIPbEBOM 0a3bl LIBETHBIX U OJArOpOIHBIX METAIIIOB.
Pacmmpenue celpbeBoi 6a3bl JOOBIYM 30JI0TA 33 CUET BOBJICUCHHS B IEPEPAOOTKY




OTBaJIbHBIX U O€AHBIX MPOTYKTOB.

15. Iyt noBbIICHUS U3BICUSHHS 30JI0Ta U3 OTBAJIOB d(eei POCCHITHBIX
30JI0TOCOJIEPIKALINX MECTOPOKACHUH.

16. Pa3zpaboTka KOMOMHUPOBAHHOMN TEXHOJIOTUU U3BJICYECHUS [ICHHBIX KOMIIOHEHTOB M3
OTBaJIbHBIX KEKOB aBTOKJIABHOI'O BBIIIEIAUYNBAHMS.

17. IlepepaboTKa JOMEHHBIX IIIJIAKOB Ha IPOOUIBHO-COPTUPOBOYHOM KOMILIICKCE.

18. IlepepaboTKa 11IIaKOB MEAEIIIIABUILHOIO IPOU3BOJACTBA (PIIOTALIMOHHBIM METOIOM.

19. CoctaB 1 KOMITOHOBKA THIIOBBIX TPAHCIIOPTHO-TEXHOJIOTMYECKIX KOMILJICKCOB
o0oraieHus: MUHEPaJIbHOTO ChIPbs U I1epepabOoTKH OTXOJI0B.

20. OcHOBHBIE HANpPaBJICHUS PA3BUTHUS COPTUPOBOYHBIX arperaToB U APOOMIIBHBIX MAIIHH
OTEYECTBEHHBIX U 3apyOekKHbBIX IPOU3BOIUTENEH.

KHC-3 Biameer HaBbikamMu cOopa, 0OpaOOTKM M aHainu3a WHGOpPMAIMU ¢ TPUMEHEHUEM
COBPEMEHHOW BBIUMCIIMTEILHOW TEXHUKA M TPOTPAMMHOIO OOCCIICUCHUS, POCCUUCKUX U
3apyOeKHBIX 0a3 JJaHHBIX; CITIOCOOCH MOJECIUPOBATh (PU3NYCCKHE U XUMHUECKUE MPOIECCHI

IIpakTHueckue 3aJaHus:

3aganue 1.

Onpenenuth HU3NKO-MEXaHUYECKHE XapaKTEPUCTHKH MTPeIaraeMoii mpoobI:
IPaHyJIOMETPUYECKUI COCTaB (CHOBBIM U CEAMMEHTALIMOHHBINA aHAIIN3), ICTUHHYIO U
HACBHIIHYIO TUNIOTHOCTD (BECOBOW M IMMKHOMETPHUYECKUH CIIOC00), IPOOMMOCTD (METO
[TpoTonpsakoHOBA), U3MENHLYAEMOCTh, A0Pa3UBHOCTD. [I0ATOTOBUTH U 3AIIUTUTH OTYET IO
IIPOBEJICHHBIM HCCIIEJOBAHUIM.

3aganue 2.

OnpenenuTh TEKCTYPHO-CTPYKTYPHBIE OCOOCHHOCTH MPOOBI MHHEPAIBLHOTO CHIPHS,
pacKpbIBa€MOCTh MUHEPAJIOB IpU u3MenbueHuu. Caenats nuudsl u ux Gororpadum..
[ToAroTOBUTH U 3aIIUTUTH OTYET IO MPOBEAECHHBIM UCCIIEI0BAaHUSM.

3ananue 3.

[TpoBecTu GpakIMOHHBIN aHaIN3 IPOOBI C UCTIOIB30BAHUEM TSXKENbIX cpel. [IpennoxuTs
napamMeTpbl 000TalleHHs! ChIPbS, PeICTaBIeHHOro npo0oif. [ToAroToBUTH 1 3aIIUTUTH OTUET
10 NPOBEIEHHBIM HCCIIEI0OBAaHUSM.

3aganue 4.

[TpoBecTn MarHuTHBIN aHanu3 Npoobl, OnpeaenTuTs MarHUTHBIE CBOMCTBA MaTepuiia IpoObI.
[TpenyioxxuTh mapaMeTpbl 000TalleHUs ChIPbs, IPEACTaBICHHOr0 Mpoooii. [loAroToBUTH 1
3allUTUTh OTYET 110 MPOBEIEHHBIM UCCIIEI0BAHUSIM.

3ananue S.

Onpenenuts GpaoTUPYEMOCTh MOHOMHHEPATbHON (PAKIUH C HCIIOb30BAaHUEM TPYOKHU
XammMonaa. IToqroroBUTh U 3alIUTUTH OTYET.

3ananue 6.

ITpoBecTn aHaIN3 aKTUBHOCTH 3aJjaHHBIX peareHTOB. CpaBHUTH MOJyUYEHHBIE JJAHHBIE C
nacrioptoM pearentra u ['OCTom. [ToAroTOBUTE U 3alITUTUTH OTYET.

3ananue 7.

[ToAroToBUTH MpOrpamMmy UCCIIEJOBaHUM Ha 000TaTUMOCTD MPOOBI PY/IbI 3aJaHHOTO
MecToposkaeHus. OnpenenuTs He0OX0IUMMYIO Maccy MPOOkl, KOINYECTBO TPEOYEeMBbIX
AIIEMEHTHBIX 1 MUHEPAJIOTHYECKUX aHAJTN30B. [l0ArOTOBUTH OTUET MO UCCIIEJOBAHUSIM U
3alUTUTB €TO0.

KHC-4 CnocoGeH pykoBOJIUTh UCCIEA0BATEIbCKON IPYIION, pa3padaThiBaTh METOIUKH
IPOBEIEHUS SKCIIEPUMEHTOB, IPOBOJUTH HKCIIEPUMEHT, 00pabaThIBaTh pe3yIbTaThl
SKCIICPUMECHTA, YMECT COCTABJIATH OTUCTHYIO JOKYMCHTAIIUIO U IIPEACTABIIATD ITOJTYYCHHBIC
JTaHHBIE

CocTaBHUTh MPOEKT TEXHUYECKOTO NTEPEBOOPYKEHHS 331aHHOTO OTJEIICHNS 000TaTUTEIEHON
¢dabpuxu. OnpenenuTb SKOHOMHUIECKYIO 3((HEKTUBHOCTD MPEATIOKEHHBIX PEIICHUH.
Pacuurate TpeOyeMblii 00beM WHBECTHITHI.




KHC-5 3naet pusnueckne 1 XuMHUYECKHE TTPOLIECCH pa3/ieTICHHUsI, KOHIICHTPAIIMK MUHEPAJIOB
MMPpUPOAHOI'0 U TEXHOICHHOI'O IPOUCXOKIACHHA, (1)I/ISI/IHCCKI/I€ U XUMHUYCCKUC ITPOLICCChI
W3BJICYCHHUSI TTOJIC3HBIX KOMIIOHEHTOB U3 MPUPOTHBIX U TEXHOTCHHBIX BOJI




TecToBBIC 3aHaHUA
BAPUAHT 1

TECT 1
1. BcraBbTe MpoIyILIEHHOE CIIO0BO.
- MUHEpaJIbHasl Macca, He MOIaAaroliast B LeJIeBOM MPOAYKT M3-3a TEXHOIOIHYECKUX
HapyIIEHUH B IIPOLIECCE €T0 MOTYUEHHUS.
2. 3aKoHYMTE OIpeJesICHHE.
TexHOreHHbIE MUHEPAIIBHBIE PECYPCHI — 3TO
3. Ilo npou3BOJICTBEHHBIM LIUKJIAM, B KOTOPBIX OHH 00pa30BaJINCh, BCE OTXOAbI HOAPA3IENIAI0TCSA

Ha:
1) 3)
2) 4)
4. BcraBbTe HEIOCTAIOIIME TUITHI TEXHOTEHHBIX MECTOPOXKICHUM:
1) crnenuanbHbIC CKIIAIbI 5) KeKOXpaHUJIHUIIA
2) 6)
3) 7)
4) 8) TEeXHOTE€HHBIE POCCHIITH
TECT 2

1. BriGepute npaBUIBHBIA OTBET.

Bueinue oTBasbl ¥ XBOCTOXpaHUIIUIIA

a) pa3MelIaloTCs B €CTECTBEHHBIX TOHMKEHUAX MECTHOCTH 0€3 MpeiBapUTeIbHOM
MOJMOTOBKHA OCHOBAHUS;

0) pa3MelIaTcs Ha HENPUTOJHBIX U HEYTOOHBIX JUISl CENbCKOX03HCTBEHHOTO
HCIIOJIb30BaHUS 3eMJISIX € MPUHITHEM OCOOBIX Mep IO MOATOTOBKE OCHOBAHUS OTBAJIA;

B) pa3MEIaOTCs YaCTUYHO B BBIPaOOTaHHOM MPOCTPAHCTBE Kapbepa, a YaCTUYHO — 32
IpeeslaMy Kapbepa.

2. BcraBbTe mponymieHHOE CI0BO.

[Tpu nepemenieHuu noj padovHii OTKOC MOPOAHON MacChl OHA MO/ IeHCTBUEM MHEPLUOHHBIX
Y TPaBUTAL[MOHHBIX CHJI 3aMETHO , B pe3ynpTare yero Hanboee
KPYIIHbIE U TSXKeJble KyCKH (IJIbIObI) CKaThIBAIOTCS O OCHOBAHUS sipyca, a 0oJjiee MeKue u
JIETKHE OCTAHABJIMBAIOTCS HA IOBEPXHOCTU OTKOCA BBILIE.

3. Ilepeuncnure OCHOBHBIE BHJIBI CyXHX OTBAJIOB MO BUAY TEXHHUKH, TPUMEHSIEMON /ISt

NEPEMELIEHHS IOPOJ] B OTBAJIBL:

a) r)
0) n)
B) e)

4. BribepuTte NpaBUIbHBIN OTBET.
Konseiiepnbie oTBajibl GOpMUPYIOTCS
a) IyTeM 3aI0JHEHUS MTYJIbIIONH HEKOTOPON EMKOCTH — ECTECTBEHHOM WJIM UCKYCCTBEHHOM;
0) myTeM OTCHIIIKM OYEPEIHOTO KOHYCa Ha YCTAHOBJIEHHOM PacCTOSTHUU OT IPEbITyIIEro;
B) IyTeM IepeMeleH s 110/l pab04Hii OTKOC MOPOIHOM Macchl, Crpy>KEHHOH Ha paboueit
TJIOIIAIKE UM B IPUEMHOM OyHKEpe.
5. 3akoHuMTE ONpeeseHHE.
['unpaBnuueckas AuddepeHnunanus B3BeCH — 3T0. ..
6. Ilepeunciante OCHOBHBIE 3JIEMEHTHI XBOCTOXPAHHIIUINA!

1) 6)
2) 7)
3) 8)
4) 9)

5) 10)




7. BcraBbTe NpOIYIIEHHBIE CII0BA
HauOonee pacipocTpaHeHHBIMH TUIIAMH THPOOTBAJIOB SIBJISIOTCS ,

TECT 3
1. Vxkaxure OCHOBHBIEC HallpaBJIEHUs YTHIN3ALUH OTX0JI0B FTOPHOT'O POU3BOACTBA!
1)
2)
3)
4)
2. Ilpu npou3BOJCTBE BCKPBILIIHBIX PA0OT HAa Kapbhepax JOOBIBAIOTCS CIEIYIOUINE BUIBI PHIXJIBIX
U CKAJIbHBIX T'OPHBIX IIOPOJ:

a) T)
0) 1)
B) e)
3. Ilpu oborarieHuu py/1 YEPHBIX METAJIIOB 00Pa3yrOTCs CIIEAYIOIINE BUIBI OTXO/I0B:
1) 2)
3) 4)
4. U3 0TXOII0B TOPHOT'O M 000raTUTEIBHOTO MPOM3BOICTBA MOXKHO MOJIy4YaTh CJCIYIOIIHE BHUIbI
CTPOUTENBHBIX MaTEPHUAJIOB:
1) 4)
2) 5)
3) 6)

TECT 4
1. BcraBbTe MOMyIEHHOE CIOBO.

BBIIIIETAYMBAHUIO MTOABEPTAIOTCS MEIHBIE PY/Ibl, XapaKTepU3YyIOIIUecs MpeodiajaHueM
OKHCIIEHHBIX MUHEPAJIOB C MaccOBOM noiier Mmeau 6omnee 0,4%.
2. Tlpu oTBambHOM BBIIIETAYMBAHUHI OCHOBHASI Macca KyCKOB UMEET pa3Mep:
1) 1200-1500 mm 3) 150 mm
2) 600 MM 4) 30 mm
3. TlepeunciuTe OCHOBHBIC ATAIBI TEXHOJOTUH KYYHOTO BBIMISIIAYMBAHUS 30JI0TA:

1)

2)

3)

4)

5)
4. BcraBbTe IPOIYIICHHBIE CTIOBA.

Haubonee nemeBsiMu crioco6aMu OpOIIEHUS OTBAIOB TIPH BHIIETAYUBAHUH SBIISIOTCS
, HO OHU UMEIOT CYIIIECTBEHHBIN HEJIOCTATOK —

5. KOHueHTpaumI MeJH B MMPOYKTUBHOM PACTBOPE MOCJE BBIIIETAYHBAHIS OOBIYHO JOCTUTAET

3HAYCHH:
1) 100-500 mr/n 3) 10-20r1/n

2) 0,75-3,51/n 4) 20-50 r/n

6. TIpoJOKUTENBHOCTh OTBAJIBHOTO BBIIETAYMBAHUS COCTABIISCT:
1) 2-3 menenu 3) 2-5ner

2) 1-2 mecsma 4) 5-10 ner

7. Ky‘{HOC BBIICIAYMBAHUEC MECIN OTIIMYACTCA OT OTBAJIBHOI'O BRIMICIIAYWBAHNA CIICAYIOIINMHA
OCHOBHBIMH IIPpHU3HAKAMMU:
1)
2)
3)




TECT 5

1. 3akoHuuTe OmMpeneIcHuE.
Imaku — 9T0...
2. YKaXuTe OCHOBHBIC BHJIbI IPOIYKIIMU UX CTAJICTINIABUIILHBIX MIJIAKOB:

1) 4)
2) 5)
3) 6)

3. BcraBbTe nporyiieHHbIe CI0Ba.
— 3TO aJTFOMOCWJIMKATHBIN pacIllaB, MOJIy4aeMblil IPU BBIILIABKE
YyTr'yHa U IPEBPALIAEMbIil B MEJIIKO3EPHHUCTOE COCTOSIHUE ITYTEM €Tr0 OBICTPOTO OXJIAXKICHHS
BOJIOM, TApOM, BO3/1lyXOM WJIM UHBIM Fa30M.
4. 3akoHYMTE MPEI0KEHHUE.
Mertan, u3BiekaeMblil U3 IIAKOB YEPHOM METAJIIypruu, HalpaByseTcs B ,

5. BBI6epI/ITe, KaKHM€ KOMIIOHCHTBI HE BXOIAT B COCTAB IIMXThI AJIA IIPOU3BOJACTBA

[IJTAKOCHUTAIIJIOB:
a) ¢uIroCHI; I') TOMEHHBIC IIIJIAKH;
0) HyKJI€aTopBbI; 1) KOKC;
B) KBapIICBBIH MECOK; ¢) OCHTOHUTOBBIC TJIUHBI.
BAPUAHT 2
TECT1
1. BcraBbTe MpoIyILIEHHOE CIO0BO.

...— HEHUCIIOJIb3yeMbI€ OCTATKH CBIPbsl, IPOAYKTOB, OIy(haOpUKaTOB, 00pa3yromuecs B
pe3yabTaTe MPOU3BOJICTBA WIIM MOTPEOICHUS ¥ HE MMEIOIIHE B JAHHOM BHJIE
NOTPEOUTENBCKUX CBOWUCTB.

2. 3akoHYHTE OTpeieiiCHUE.
TexHOreHHOEe MECTOPOXKICHHE — 3TO
3. Ilepeuncnute OCHOBHBIE BHJIBI OTXO/IOB B TOPHO-METAILTYPTHIECKOM KOMILIEKCE:
1) 4)
2) 5)
1) 6)
4. BrnusHHE TEXHOTCHHBIX MECTOPOXKICHUM HAa OKPYKAIOIIYIO CPEy MPOUCXOIUT TIO
CIIETYIOIIUM HAMPABICHUSM:
1)
2)
3)
4)
TECT 2
1. BriGepuTe npaBUIBHBINA OTBET.

BHyTpeHHHE OTBAIIBI ¥ XBOCTOXPAHIITHINA

a) pa3MeIIAloTCs B €CTECTBEHHBIX OHMKEHUAX MECTHOCTH 0€3 MpeIBapUTEIbHOM OArOTOBKU
OCHOBAHUS;

0) pa3MeaoTCs Ha HETIPUTOIHBIX U HEYAOOHBIX JUIS CETbCKOX035IICTBEHHOT O NCIOIb30BAHUS
3eMIISIX  C MPUHATHEM OCOOBIX MEp MO MOJrOTOBKE OCHOBAHHS OTBAJIA,

B) pa3MeIaOTCs YaCTUYHO B BHIPAOOTaHHOM IMPOCTPAHCTBE Kapbepa, a YaCTUYHO — 32
npesenaMu Kapbepa;
I') pa3MenIaTcs B BRIpaOOTaHHOM MTPOCTPAHCTBE (PYHKIIMOHUPYIOIIMX HIIH OTPaOOTaHHbBIX
KapbepoB.

BcraBbTe mponyIiieHHbIE CIOBa.

IIpu cOpachIBaHWY MyJIBIIBI B XBOCTOXPAHMJIHMIIA O] ICHCTBUEM TPABUTAIIMOHHBIX CHII




MIPOUCXOAUT ..., B p€3yJIbTaTE YE€r0 HEMOCPEACTBEHHO
OKOJIO TPYO ocemaeT Hanbosee KPYMHBIN U TSHKENbI MaTepual, a 1ajiee K HeHTPY
XBOCTOXpaHWINIIA —00Jiee METTKUN U JIETKUN MaTepual.

3. Ilepeuncnute OCHOBHBIE TUIIBI XBOCTOXPAHWIHII (THIPOOTBAIOB) B 3aBUCHMOCTH OT penbeda

MCCTHOCTH
1) 5)
2) 6)
3) 7)
4) 8)

4. BpiOepuTe MpaBUIbHBINA OTBET.
DopMHUPOBaHUE CYXOTO OTBaJIa OCYIIECTBISIETCS
a) Mo TpyOOmIpOBOaM U KeJlo0am;
0) C IOMOIIBIO OJTHOKOBIIIOBBIX M MHOTOKOBIIIOBBIX 3KCKAaBaTOPOB;
B) C TIOMOIIIBIO KEJIC3HOJOPOKHBIX TYMITKAPOB;
T') C IOMOIIbIO THIPOMOHHTOPOB
5. BcraBbTe nporyiieHHbIe CI0Ba.
e e —3TO CMEHa MUHEPAIBHOTO COCTaBa MOJIE3HBIX
MCKOTIAeMbIX B IIPOCTPAHCTBE, MPUBOIAIIAS K 00Pa30BAHHIO MHHEPATBHBIX 30H C
npeo0ialaHieM TeX WM HHBIX KOMIIOHCHTOB.
6. IlepeunciauTe OCHOBHBIE 3JIEMEHTHI THIPOOTBANIA:

1) 6)
2) 7)
3) 8)
4) 9)
5) 10)

7. BcraBbTe NpomnyIIeHHbIE CII0Ba
HauOonee c10KHBIMH U TOPOTOCTOSIIIMMH TUIIAMH THIPOOTBAJIOB SBJISIOTCSA ,

TECT 3
1. VYkaxuTe OCHOBHBIEC HANPABJIEHUS YTUIM3ALUN OTXOJ0B 000raTUTENBHOIO IPOU3BO/ICTBA!
1)
2)
3)
4)
2. YKa)KI/ITe, KaKNe€ ICHHBIC KOMIIOHCHTBI 1 MUHEPAJIbI COACPIKATCA B XBOCTAX O6OFaH_[eHI/I$I pya
IIBCTHBIX MCTAJIJIOB:
1) 3)
2) 4)

3. Jlns mpou3BOACTBA CTPOUTEIBHBIX MAaTEPHAIIOB MOT'YT MCITOIH30BATHCS CICAYIONIUE BHUIBI
TEXHOTE€HHOTO ChIPbsI (OTXO0JI0B):

1) 3)

2) 4)

4. lleHHble KOMITIOHEHTHI U3 XBOCTOB O0OOTAIICHUS PY/ [IBETHBIX METAJUIOB IOM3BJICKAIOTCS
CIEeYIOIIUMU METOIaMHU:

1) 3)
2) 4)
TECT 4

1. BcraBbTe IpoIyIIEHHOE CIO0BO.
BBIIIEJIAYMBAHUE IPUMEHSAETCSI VI M3BJICUYEHUS] MEJIM U3 BCKPBIIIHBIX TOPOJ,




HEKOHJMIIMOHHBIX PYJI, IPEJCTABIICHHBIX KaK OKHCICHHBIMHU, TaK ¥ CYJIb(QUIHBIMUA MHHEPATAMH,
¢ MaccoBoit nomuei meau 0,1-0,4%.
2. BwicoTa mTabens npy Ky4HOM BBINIEITAYUBAHUN OOBIYHO COCTABIISCT:

1) 3-4m 3) 20-40 m
2) 7-10m 4) o6onee 40 m
3. CxiagimpoBaHKe MaTepuala B Kyqy OCYIIECTBISICTCS CICIYIOIIUMU CIIOCO0aMu:
1) 3)
2) 4)

4. BcraBbTe nponyileHHBIE CIOBA.
Haubonee pacnpocTpaHeHHBIM CITIOCOOOM OPOIICHUS KYYH MPH BBIIIEIAYNBAHUY SBISICTCS
, HO OH UMEET CYILIECTBEHHBII HEJJOCTaTOK —
5. Tumnbl THAPOUIOISILIUOHHBIX MOKPHITUN TPU KyYHOM BBIIIEIAYUBAHNUN:

1)
2)
3)
6. TIpomoIKUTENILHOCTD Ky4HOT'O BBINIEIAYHBAHNS COCTABJISIET:
1) 1-2 wepenwu 3) 3-6 mecsieB
2) 1-2 mecsua 4)  2-5ner

7. IlpeumyniecTBa NOTyYEHUS] MEU BBIICIAYMBAHUEM IO CPABHCHHIO C TPAUIIHOHHBIM
croco0oM (J100brua-o0oraiieHre-IaBKa) (MepeYrucinTh):

TECT 5
1. 3akoHuuTe NpenIoKeHue.
[TpeobiagarormMMu OKCUaMH B IOMEHHBIX LIUTAKaX SIBJISIOTCS — ,

2. YKaXuTe OCHOBHBIE BUJBI ITPOAYKIIUN UX JOMCHHBIX HIJIAKOB:

1) 5)
2) 6)
3) 7)
4) 8)

3. BcraBbTe npomnyuieHHbIe cI0Ba.
... —OTO UCKYCCTBEHHBII MOPUCTHIN MaTepral, OTyYaeMblii TOPH3AIMEN pacIiaBa IutaKa
BO3/yXOM, BOJIOM MM UX CMECHIO, UYTO MPUBOJIUT K €r0 BCIYYHBAHUIO, C MOCIIETYIOIIUM
MEIJICHHBIM OXJIaKACHHUEM BCITYUYEHHOTO IIIJTaKa B TPAHIIESX.

4. 3akoHYMTE NpPEeASIOKEHHE.
Hemarnutnas ¢pakuust nepepaboTKH MITAKOB YEPHOW METAJUTYPTHH UCTIONB3YETCS B
(IepeyncIuTh):

5. BriOepure, kakue MPOAYKTHI HE OTHOCATCS K MPOAYKTaM, MOTy4aeMbIM IIPH repepadoTke

(beppoCIIaBHBIX [IUTAKOB!

1) rpaHyIUpPOBaHHBIN [IUIAK; 5) cuiIMKoMapraHerr;
2) nem3sa; 6) aronopur;
3) MyKa JIsl CEJIbCKOTO XO35HCTBA; 7) beppocunuimii,

4) meOeHb U MEeCOK JJISl CTPOUTENBCTBA, 8) kepamop.




