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1. HIOACHUTEJIBHASA 3AIINCKA

eab BCTYNUTEIBLHOIO UCTIBITAHUSL.
OrneHka ypoBHSI OCBOCHHS IMOCTYMAIOIUM KOMIICTCHIIUN, HEOOXOANMBIX JUIsi OOYYCHHS 110 MPOTpamMme
CHEIUaIu3UPOBAHHOTO BhICIIero oOpa3zoBanus 22.04.02 «Metaumyprus

®opma, NPOAOKATEIbHOCTH NPOBEACHUS] BCTYNIUTEIbHOI0 HcnbITaHusA. KpuTepnu oneHuBaHus.
BerynuTtensHoe UCHBbITAaHME IO HANpaBIEHUIO IIOATOTOBKM HPOBOJUTCA B INHCBMEHHOH Qopme.
[IpoaomKUTENPHOCTh MMCBMEHHOTO SK3aMeHa — 120 MMHYT. DK3aMEHALlMOHHBIA OWJIET COAEPKUT S5
BONPOCOB. B cilydyae mnpaBMIIBHOTO M TOJHOTO OTBETa HAa KaX/Ablil W3 BONPOCOB, MOCTYNAIOLIMI
MOJIy4aeT COOTBETCTBYIOIIEE KOJIMYECTBO OAJUIOB, MPU HETIOJHOM OTBETE WJIM NMPH HAIWYHH OLIMOOK
YJIeHbl 3K3aMEHALMOHHOW KOMMCCUHM BBICTABISAIOT KOJMYECTBO OayIOB IPOHNOPLMOHAIBHO YacTH
[IPaBWJIbHOTO BBINOJIHEHUs 3aJaHus. Pe3ynbraroMm oleHuBaHUS PAaOOTHI SBJISETCS cymMMa OallioB,
MIOJTyYEHHBIX 32 MPAaBUJIbHBIE OTBETHI HA COOTBETCTBYIOINE BOIIPOCHI MMCbMEHHON PaOOTHI.

Cucrema O1leHUBaHMS MMCHbMEHHOTO BCTYIHUTEIBHOTO UCTIBITAHUS:

1 Bompoc — 10 Gamos;

2 Borpoc — 10 6amios;

3 Bompoc — 20 6aios;

4 poripoc — 25 6aIoB;

5 Bompoc — 35 Gamos.

Pe3ynbrarel BCTynUTeNbHBIX UCTIBITAaHUH orleHuBatoTcs mo 100-6anipHoi mKare.

MuHUMaNbHBIA TIPOXOJHOM Oalljl, MOATBEPXKIAIOIIMKN YCIEIIHOE MPOXOXKICHHE BCTYMUTEIbHBIX
HCIBITaHui, coctaBisgeT 40.

Ilepeyenb NPUHANAIEKHOCTEH, KOTOPBIE MOCTYNAIOMUNA HMMEET IIPaBO IPOHECTH B ayJUTOPHUIO BO
BpeMsl MPOBEICHUs BCTYNHUTEIBHOIO HWCHBITAHMSA: PydKa, KapaHAall, JIACTUK, HEIMPOIPAMMHUPYEMBIN
KAJIbKYJIATOP.

AHHOTALNUSA

[Mporpamma mo nHampasneHuto 22.04.02 «Meramnyprusi», npoduinb «TeXHOIOTHUS MHHEPaIbHOTO
CBIpbs»  Oaszupyercs Ha KOMIUIeKce JauciuIuiiH — «OOoramieHue  IMOJIE3HBIX — MCKOMAaeMBIX),
«TexHonornueckass MUHepanorus», «J[pobienue, n3Menb4eHne U MOArOTOBKA CHIPhSI K 00OTAICHUIO,
«MccrenoBanue  000OraTUMOCTH  TIOJIE3HBIX  MCKOMAeMbIX», «MarHuTHble, DJIEKTPHUYECKHE |
CTIeIaJIbHbIE METOIB! oOoramieHus», «droTannoHHOE OOOTameHNe IMOJIE3HBIX HCKOMAeMbIX),
«['paBuTanoHHBIE  MeTOABI  oOoramieHus», «BcmomoratensHble — mporecch»,  «KoHTposb
TEXHOJIOTUYECKUX MpOoIeccoB oOorameHus», «TexHomornu oOorameHuss MOJEe3HBIX HCKOMAeMbIX»,
«ITpoextupoBanue obOoraTUTeNdbHBIX (abpuk», «OKYCKOBaHME W METALIyprus» U «YIpaBlieHUE
MUHEpPAIBHBIMUA pEeCypcaMu», KOTOPBIE SIBISIOTCS Ba)KHOW COCTABIIONICH TpOrpaMM OOydeHUs
CIELIUAINCTOB U OaKaIaBpOB.

JIMCIMTUIMHBI IMEIOT KaK TEOPETHUECKYI0, TaK U MPAKTUIECKYIO HalPaBICHHOCTh B 00JIACTH METOJIOB,
NPOIIECCOB, ammapaToB M TEXHOJIOTMH O0O0OrameHnss M KOMIUIEKCHOW TIyOOKOH mepepaboTKu
MUHEPAITBHOTO CHIPBS IPUPOIHOTO U TEXHOTCHHOTO MTPOUCX OKICHUS.



2. COAEP)XAHME PA3/IEJIOB.

1. BenrecTBeHHBIN COCTaB M 000raTUMOCTD IMOJIE3HBIX HCKOIIAEMBbIX.
XUMHUYECKUH, MHHEPAJIOTUYECKH COCTaB TIOJIE3HBIX HMCKOMAEMbIX. XapaKTEPHUCTHKA

Ka4ecTBa PyJ 10 COAEPKAHUIO OCHOBHBIX M COIYTCTBYIOIIMX LICHHBIX KOMIIOHEHTOB, IIOJIE3HBIX U
BPEIHBIX IpUMeced. XapaKTepUCTUKA KadyecTBa YIVIEM IO DJJEMEHTHOMY COCTaBy C Yy4eTOM
BJIQKHOCTH, 30JIbHOCTH M 00IIero cojepxanus cepbl. Kimaccudukanus yrieil Ha MpOMBIIUICHHBIE
MapKHu.

TekcTypHO-CTPYKTYpHBIE XapaKTEPUCTHKH, Bnusinue TEKCTYPHO-CTPYKTYPHBIX
0COOEHHOCTEH CTPOEHHUS MOJIE3HBIX NCKOMAEMBIX Ha UX 000raTUMOCTb.

['panynomerpuueckuii coctaB U MeTOAbl ero omnpeneneHus. CymmapHas XapaKTepUCTHKa
KPYIIHOCTH M €€ HCIIOJIb30BaHHUE JUIS KAYECTBEHHOW OLIEHKM COOTHOLIEHUS COPTOB WM MAapoK
BO3MOXXHON MPOIYKIMHU IpU NepepadoTKe U 00OramieHuy yriieil U CTPOUTENbHBIX TOPHBIX MOPO/I.
TpeboBaHust K pyaaM UEpHBIX METAUIOB IO KYCKOBAaTOCTH M KPYHNHOCTH. XapaKTepUCTUKA
MIOJIE3HBIX MCKOMAEMBIX I10 MEXaHUYECKON MPOYHOCTH, AOPa3UBHOCTH U KPEIIOCTH.

dusnueckue, (GU3MKO-XUMUYECKHE M XUMHUYECKHE CBOICTBa (pa3jenuTeNbHble MPU3HAKN)
MUHEpaJIOB. XapaKTepUCTUKa MUHEPAJIOB U OPraHMYECKOH Macchl yIiis MO IUIOTHOCTH, (opme U
YIPYTOCTH KPHUCTAJLJIOB, MarHuTHBIM, JNEKTPUYECKUM, CIEKTPOCKOIINYECKHUM,
PasMOCIEKTPOCKOIINYECKHM, (U3UKO-XMMUYECKHM, XUMHYECKHUM, OMOXUMHUYECKUM,
TEPMOXMMHUYECKUM M MEXAHUYECKUM CBOMCTBAM, OINPEICISAIONUM BO3MOXXHOCTb PAaCKpBITH
CPOCTKOB MUHEPAJIOB M UX pa3/ieleHUs MpHU MepepadoTKe U 00OralleHUu! IMOJIE3HBIX MCKOMAEMBbIX.
OneHka KOHTPACTHOCTH CBOMCTB M 00OraTHMOCTH MHUHEpPAJIbHBIX KOMIUIEKCOB IO pe3yJbTaTaM
(pakIMOHHOI0, MAarHUTHOTO, (PJIOTALIMOHHOTO U IPYTMX BUJOB aHATIN3A.

2. MeTOI[I)I, NMpouecChl H TEXHOJOTHYECCKHUE MTOKaA3aTEIn OﬁOl"allleHI/lﬂ MOJIE3HbIX HCKOITAEMbIX.
KHaCCH(bHKaHHH MCTOOOB W IIPOLECCCOB O6OF3H.[CHI/IH. TexHomornyeckoe Ha3HAYCHHUE

MOATOTOBUTENBHBIX, OCHOBHBIX, BCIIOMOTaTEIbHBIX MPOIECCOB M MPOLIECCOB MPOU3BOJCTBEHHOTO
00CTyKUBaHUSI.

TexHonornueckue CXCMBI: Ka4C€CTBCHHBIC, KOJINYCCTBCHHBIC, BOJHO-I1JIAaMOBBIC,
Ka4C€CTBCHHO-KOJINYECCTBCHHBIC, KOM6I/IHI/IpOBaHHI>Ie M CXCMbI LCIIU alIapaTos. Onepaum/l, U KIJIBI,
craguu. CTaanaabHOCTh 00OTaIICHUSI.

[Tokazarenu oOoraimieHus: W3BJICYCHHE IIEHHBIX KOMIOHEHTOB B KOHIIEHTPAThI, BBIXOJA H
KauecTBO MPOAYKTOB oOoramieHus. OneHka 3QPeKTUBHOCTH MPOIECCOB OOOTAIICHUS W YPOBHS
KOMIUIEKCHOCTH UCTIOJIB30BaHUS CHIPbSI.

3. IIpouecchl pa3nesieHHs ChIPbS MO0 KPYMHOCTH.
Knaccudukanus mpoueccoB pasleleHHus TMOJEe3HbIX HCKOMAaeMbIX 10  KPYMHOCTH.

Teopernueckre OCHOBBI MpOIECCa TPOXOUEHHUS, OCHOBHBIE 3aKOHOMEPHOCTU. BHibI rpoxodyeHus no
Ha3HAYeHU0 U KpynHocTH. IlpoceuBaromue moBepXHOCTH. DG(GEKTUBHOCTh TPOXOUEHHUS U
MIPOU3BOJIUTENIBHOCTh TPOX0TOB. DakTOphl, BAMSIONIME Ha Mpouecc rpoxoudeHus. KoHcTpykuuw,
MPUHIUN JEHCTBUS M 00JaCTH MPUMEHEHHUS HETIOABUKHBIX U MEXaHMYECKUX I'POXOTOB.
['mapaBianueckass ¥ MHEBMaTHuYecKas Kiaccu(ukanus. 3aKOHOMEPHOCTH CBOOOJIHOTO U
CTECHEHHOTO majeHus dacTull OCHOBHBIC NPUHIMIBI KIacCU(PUKALMU U €€ Pa3sHOBUIAHOCTH.
OOnactp mNpUMEHEHHs M KOHCTPYKIMH ammaparoB s KiIacCU(UKAUH B BOCXOJSIIEM,
TOPU30HTAJILHOM IIOTOKaX M B IIEHTPOOEXKHOM II0Jie, B BOJHOM UM BO3AYIIHOW cpenax.
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TexHonornyeckue nokaszarenu padoThl KIACCU(PUIUPYIOIINX YCTPOHCTB.

Je3unrterpanuss U npombiBKa. CyIIHOCTh IPOLIECCOB U YCIOBHS UX IPUMEHEHHS IpU
oOorameHny. XapakTepUCTUKa U 00JaCTh MPUMEHEHHS MPOIECCOB JE3MHTETPAllMK U MPOMBIBKU B
amnmapaTrax M yCTPONCTBaxX € IUIOCKOW MPOCEUBABIICH MOBEPXHOCTHIO, OapabaHHOTO, KOPBITHOTO U
OameHHOro THUMOB. BUOpalMoHHBIE U aKyCTHYECKHE IMPOMBIBOYHBbIE MAaIIUHBL. TEXHOIOTHUYECKUe
MOKa3aTeIH UX paboThI.

IIpouecchl pacKpBITHS MOJIE3HBIX HCKONIAEMbIX.
[TpuHIMIBl N30MPATETHLHOTO PACKPBITUS MUHepanoB. Kimaccudukarys npoueccoB IpooaeHHs

U U3MENIBYCHUS W UX TEXHOJIOTMYeCKoe Ha3HadeHue. CTemnmeHb M CTaJuaJbHOCTh IPOOJICHHS U
u3MenbueHHs. TeopeTnyeckue OCHOBBI ApoOseHusT U u3MenbueHus. CrnocoOsl qpobiaeHus. 3aKOHbI
JIpOOICHUS U U3METTbUYCHUSI.

JHpoGnenne. OCHOBHbIE KOHCTPYKLIMHU aIllIapaTOB, XapaKTEPUCTUKAa U 00JaCTh NMPUMEHEHUS
IIPOLIECCOB IPOOICHUS B IEKOBBIX, KOHYCHBIX, BAJIKOBBIX, MOJIOTKOBBIX, POTOPHBIX, MHEPLIMOHHBIX
U 3JIEKTPOTUAPABINYECKUX IPOOHIIKAX.

N3menbuenne. OCHOBHBIE KOHCTPYKLIMH, XapaKTEPUCTUKA U 00JIaCTh IPUMEHEHUS IPOLIECCOB
u3MenpYeHusl B OapaOaHHBIX, BUOPALIMOHHBIX, EHTPOOEKHBIX U CTPYWHBIX MenbHUIAX. OleHKa
3¢ HEKTUBHOCTH MPOIECCOB APOOJICHUS U U3MEIbYCHHUS.

IIpouecchl rPaBUHTAIMOHHOTO 000TAIIEHHSI.
CylrHoCTh ¥ TEXHOJIOTHUECKOE HAa3HAUYCHHE U KJIACCU(HUKALIUS MPOIIECCOB IPaBUTAIMOHHOTO

oboramenus. TeopeTHueckue OCHOBBI IIPOLIECCOB Ppa3JEJIEHUs] 4YacTUI[ [0 IUIOTHOCTH B
BEPTUKAIbHBIX IOTOKAX, IOTOKAX Ha INIOCKOCTH U B LEHTPOOEKHOM 1osie. O01acTh MpUMEHEHUS.

Ortcanka. CymHOCTb Ipoliecca, NPUHIUI padOThl U XapaKTEPUCTUKU OTCAJOYHBIX MAllUH.
OO6nacTh NPUMEHEHUS OTCAJIKU M TEXHOJIOTHYECKUE ITOKa3aTeNId pabOThl OTCAIOUHBIX MAIIIUH.

OOorainieHue B TsDKENbIX cpefax. Buabl, coctaB v cBONCTBA TAKENBIX Cpell. XapaKTepUCTHKA
MPOLIECCOB pa3/ieleHuss B TsDKENbIX cpenax. OCHOBHBIE THMbBI, HPUHIMI paboOThl U 00JacTb
MPUMEHEHHMS TSHKETIOCPETHBIX CenapaTopoB, TEXHOIOTHYECKHE TOKa3aTean X padoThl.

XapakTepuCTUKa MPOIECCOB OOOTalleHHss B KPYTOHAKIOHHBIX, IITHEKOBBIX CeMapaTopax,
KOPOTKOKOHYCHBIX THJIPOLMKIIOHAX, 00€3BOKUBAIOIIUX KeJI00ax, Ha KOHIIEHTPAlMOHHBIX CTOJIaX U
opbuTanpHbIX 1UT03ax. O6macte npuMeHeHus. [Ipoueccel n anmapaTsl A oOoramieHus yriel B
BO3JIYLIIHOM cpefe.

IIpoueccsl proTALMOHHOTO 00O ALIEH NS,

PasnoBugHOCTH (bI10TaIMOHHBIX MIPOIIECCOB. 3aKOHOMEPHOCTH Mex(pa3z0BbIX
B3aUMOJCHCTBUI. TeopeTHueckre OCHOBBI IMPOLECCOB MHUHEPAIHM3ALUU ITy3bIPbKOB IIpH IEHHOU
¢noranuu. Kunernka d¢uoranun. HasHauenue (GIOTAaMOHHBIX pEareéHTOB M MEXaHU3MbI HX
neicTBusl. XapaKTepUCTUKAa TEXHOJIOTMYECKUX PEKUMOB (IIOTALMOHHOTO OOOTralieHus INpu
KOMIUIEKCHOM HCIIOJIb30BaHUM  CBIpbs. KOHCTpyKIMS (PIIOTAllMOHHBIX ammapaToB M 00JacTh
npuMeHeHHs. CXeMbl U PeXUMBbI (DIOTAllMd MUHEPAILHOTO CHIPbS - YIJIEH, Py LIBETHBIX, PEIKHX,
YEepHBIX, OJArOpOJHBIX METAIOB, TOPHO-XMMUYECKOTO ChIpbs, HEMETAJUIMYECKHX IMOJE3HBIX
uckomnaeMslx. KomiekTuBHAsA U ceneKTUBHAS (IOTaLMA.

IIpouecchbl MATHUTHOTO U 3JIEKTPUYECKOT0 000TrallieHUs.
MarnutHas cenapanus. TeopeTHyeckre OCHOBBI MPOIECCa, 3aKOHOMEPHOCTU pa3/iesieHUs

MUHEpPAJIOB MO WX MAarHUTHOM BOCIPHUMMYHMBOCTH. XapaKTEPUCTHKA MPOIECCOB OOOTAlICHHS B
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10.

11.

MarHUTHBIX M 3JIEKTPOMAarHUTHBIX Cemaparopax co ciIabblM M CHUJIBHBIM TOJIIMH. OCHOBHBIE
KOHCTPYKLIMU alaparoB, NPUHLUN JeHCTBUSA M 00JacTh MPUMEHEHUs, MarHUTHBIX CENapaTOpOB.
MarauToruipocTaTH4ecKue u MarHuTOTUAPOIUHAMUYECKUE IIPOLIECCHI o0orareHus.
Teopernueckne OCHOBBI M IEPCIIEKTUBBI UX IPUMECHECHHS.

Onekrpuueckas cenapauus. PU3NYECKUE OCHOBBI U XapaKTEPUCTUKA MIPOLECCOB pa3/esIeHUs
MUHEPAJIOB MO MX MPOBOJUMOCTU U TUAIEKTPUUECKON NMPOHULIAEMOCTH. OCHOBHBIE KOHCTPYKIIUH,
IPUHLUI JSHCTBUSA annapaToB U 001acTh IPUMEHEHHUS AIIEKTPUUYECKOH cerapaluy.

Cl'lelll/la.]'lbl-lble METObI 060ramelmﬂ.
CYH_IHOCTB N TCEXHOJOIMYECKOC HAa3HA4YCHUC  IIPOIECCOB. TeopeTquCKI/Ie OCHOBBI

pagroMeTpUYecKuX U (POTOMETPHUUECKHUX IPOLECCOB 00OTAICHNUs MHUHEPAIBHOTO ChIpbs. [Ipu3Hak
paszeneHus, MOoKa3aTellb KOHTPACTHOCTH M 3((EKTHBHOCTh NpU3HAaKa pasjeneHus. [loTOYHBIH,
MOPIMOHHBIN U TOKYCKOBBIN PEKUMBI CEIapanuy.

OcHOBHBIE KOHCTPYKLIMH AalllapaToB M XapaKTEPUCTHKA aBTOPATHMOMETPUYECKUX METOJIOB
cermmapanuu. du3nyeckre MpoIecchl O0OTaleHNs, OCHOBAaHHBIE HA HCIOJIB30BAHWUU DPA3IUYMN B
MPOYHOCTH, YHIpyroctd, ¢opme, Kodpduumenre Ttpenus, umBere, Onecke. M3OupartenpHOE
npob6nenue.  OOmacTb  NOPUMEHEHHUs,  KOHCTPYKIMM, HIPUHLMI  JEWCTBUA  anlaparos.
TEXHOJIOTMYECKHUE MTOKa3aTeNIn 000TaIleHHS.

Du3NKO-XUMHYECKHE IMPOoUECChHI 060rameﬂml.

TeOpeTI/IqGCKHe OCHOBBI U 3aKOHOMCPHOCTHU IIPOLCCCOB XHUMHNYCCKOI'O H 6aKTepI/IaJ'ILHOl"O
BBIIICIIAYMBAHUA MCTAJIJIOB M3  pPYA. Mexann3m BbIIIC/TAYMBAHUA, KHHCTHKA MW I1apaMCTpPhI
IIpoOLECCOB. ArmapaTypHoe Oq)OpMJ'IeHI/Ie, 00J1aCTh NPUMCHCHUA U TCXHUKO-3KOHOMHUUYCCKUC
IMOKa3aTcCJIM YaHOBOT'O, aBTOKJIABHOI'O, IICPKOJIAIIMOHHOI'0, KYYHOI'O BBIIICIAYWMBaHMA.

Hpoueccm 0663B0)KI/IB3HI/IH, NbLICYJaBJIUBAHUA, OYUCTKHA BOALI H BO3yXa.
TeOpeTI/I‘{eCKHe OCHOBbI MW 3aKOHOMCPHOCTHU IIPOLECCOB 00€3BOKMBAHMS CTYIICHHUEM,

JpeHUpOBaHUEM, LHEHTPUPYrupoBaHUEeM, QUIbTpaluel, cymkoil. Mcrnons3yemoe o60pyaoBaHue U
o0acTh ero NpUMEeHEHUS

TpeboBaHMs K cOocTaBy BOJbI BOJOEMOB. XapaKTEpUCTHKA CTOYHBIX BOJ OOOTraTUTENbHBIX
¢abpuk. Ananu3 cTouHblXx BoA. Ilpomecchl M ammapaThl ISl OYUCTKM M KOHIUIIMOHUPOBAHUS
000pOTHBIX BOA. IlpuHIMMUANBHBIE CXeMBl O0OPOTHOrO BoAocHaOkeHus. IIpoueccsl
o0opy/noBaHUE JJIi OYMCTKHU INAXTHBIX, CTOYHBIX XOJ M KOHIUIIMOHUPOBAHHE OOOPOTHBIX BO/I.
ITpornecchl n 060pyaOBaHUE JUIS NBIICYIABIMBAHUA U OYMCTKU BO3/yXa.

TexHoaornn 060ramennﬂ MMOJIE€3HbIX HCKOIIACMBbIX.
3HadueHMe YIOpaBJICHHUA KadC€CTBOM IIOJIC3HBIX HCKOIIACMBIX IIPH HX pa3pa60TI<e n

oOorameHnn. Poitk 1 3a7a4M TEXHOJIOTHYECKOTO KapTupoBaHus. Omepannuy U CpeacTBa yCpeTHEHHSI
W TIPEAKOHIEHTPAIMU JOOBIBAEMOTO CHIPhS M MPOAYKTOB oborameHus CHCTEMBI YIpaBICHUS
KaueCTBOM CHIPhs, IOCTYMAIOMIEro Ha TepepadoTKy u obOorameHue. Cxembl apoOieHUS U
U3MENTbYCHHS.

KauecTBeHHast XapaKTepUCTHKA U TEXHOJOTHYECKas KiIacCUpUKALUA YIiIed OCHOBHBIX
OacceitHoB. TpeOoBaHus K KayecTBY JOOBIBa€MBIX YIJIeH, MPOAYKTOB HX THEepepabOTKu H
oboramenus. CtaHaapTbl MO BHJAM IOTPEOJICHHUS Ui OCHOBHBIX 0acCcefiHOB M TEXHHUYECKHUE
ycioBus. TexHONOrM4eckrue CXeMbl M PEeXHUMbl MepepaloTKH M O00OTamieHHs] KOKCYIOIIUXCS,
SHEPreTUYeCKUX YIied M TOpIYMX ClaHIeB. B3auMmoyBs3ka TEXHOJOTMH MepepaboTKu U
obOoraimieHusi yriaed C TEXHOJIOTHEH W KOMIUICKCHOHM MeXaHHW3aled uX pa3paboTKu Ipu
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CEeNICKTUBHON W BaJOBOM BBIEMKE. DKOHOMHYECKasi 3((HEKTUBHOCTH 00OTaIleH!s] M KOMILJICKCHOTO
KCIOJIb30BAHUS YTJICH.

KagyecTBeHHass ~ XapakTepucTMka M TEXHOJOrMYeckas  Kjlaccuukauus  yrien.
TexHonornueckre cxeMbl M PEKUMBI OOOTALICHHUS KOKCYIOIIMXCS U 3HEPreTMYeCKHX YIiel ¢
Y4ETOM OCOOCHHOCTEH BELIECTBEHHOTO COCTaBa, OOOraTUMOCTH U TpeOOBaHMH K KauyecTBY
npoayKIuH. be30TXonHbIe TEXHOIOTHH.

KadyecTBeHHass W TEXHOJOTWYECKass XapaKTEPUCTUKAa OCHOBHBIX THIIOB PYyJ IIBETHBIX
MeTauioB. TpeOoBaHMA K KadyecTBY KOHIICHTPATOB M KOMIUIEKCHOCTH HCIOJb30BAHHS CHIPHS.
Konaumun Ha pyasl ¥ KOHIEHTPAThL. TEXHOIOTHYECKHE CXEMBbl M PEKUMBI PYIOMOATOTOBKH U
oOoraieHusi MeHbIX, MEAHO-LIMHKOBBIX, MOJMMETAIIMYECKUX U MEIHO-HUKEIIEBBIX Py, C YIETOM
0COOEHHOCTEM MX BEIIECTBEHHOTO COCTaBa M TpeOOBaHMN K KauecTBy Hpoaykuuu. Pousb
KOMOMHHUPOBAHHBIX CXEM IpH 0€30TXOAHOM nepepadoTKe pyl LBETHBIX METAIJIOB, SKOHOMHUYECKAs
3¢ (HEKTUBHOCTh KOMIUIEKCHOTO UX UCHOJIb30BaHHUS.

KadyecTBeHHass W TEXHOJOTMYECKasl XapaKTEPUCTHUKAa OCHOBHBIX THIIOB PYyJ M POCCHIIEH
penkux mMetaiuioB. 'OCTHI, TeXHUYECKHE yCIOBUS, KOHIWIINU HA PYHbI, POCCHIIN U KOHLIEHTPATHI.
TexHoNOrMYeCcKHEe CXEeMBI M PEXUMBI IepepaboTKM W OOOTalIeHUs OJIOBSHHBIX, THTaH-
[IUPKOHUEBBIX, JTUTUEBBIX, OCPUIUIMEBBIX, TAHTAI-HUOOMEBBIX, MOJIUOICHOBBIX, BOJb()PAMOBBIX H
PelKO3eMENIbHBIX pya U pocchlnieil. DkoHomMHuueckast 3(h(HeKTUBHOCTh MepepaboTKH, 00oraleHus 1
KOMILIEKCHOTO HCIOJIb30BaHUS Pyl U POCCHINEH peIKUX METAJJIOB.

TexHonornueckass TUINHU3ALMs PYA U pocchiel 30710Ta, cepedpa M IUIATMHOBBIX METAJUIOB.
Tunsl u copra pya. OCOOGEHHOCTH BELIECTBEHHOTO COCTaBa. TEXHOJIOTMYECKUE CXEMBbl M PEXHMBbI
nepepadoTKH M OOOTAICHUS OKHUCIEHHBIX W TEPBHYHBIX 30JI0TO-CEPEOPSHBIX W JPYTUX
KOMIUIEKCHBIX Py 30JI0Ta M IUIATHHOBBIX METAJJIOB. TEeXHOJOTHS TepepadOTKH POCCHINEH.
TpeboBaHusi K KadyecTBY KOHIEHTPAaTOB U JpPyroil TOBapHOM NPOAYKIMH, IOIY4aeMJIOW Mpu
nepepaboTke pyx W pocchinei. KOMITJIEKCHOCTh WCTONB3BAaHHUS CBHIPhSI W OKOHOMHYECKast
3¢ PEeKTUBHOCTH 00OTAIEHUs U ITepepabOTKH PYA U POCCHINEN 6J1aropoiHbIX METAIJIOB.

KagecTBeHHast M TEXHOJIOTMYECKask XapaKTEPUCTHKA OCHOBHBIX THUIIOB PYJl YEPHBIX METAJUIOB.
Tunbsl pya mo ocHoBHBIM OacceliHam. KoHauuuu Ha pynabl M KOHLEHTPAThl YEPHBIX METAJJIOB.
TexHomOrMUecKkre cXxembl U PEKHUMBI PYJOMOATOTOBKH M OOOTalleHUs KeJIe3HbIX, MapraHIeBbIX U
XPOMOBBIX PYII C Y4E€TOM OCOOEHHOCTEH WX BEIIECTBEHHOTO COCTaBa M TPeOOBaHMN K KadeCTBY
npoaykiui. KoMOWHHMpOBaHHasT W OOXKWT-MarHWTHAs TEXHOJOTHS TEepepadOTKH OKHCICHHBIX
KBapIMTOB. DKOHOMUYECKas dPPEKTHBHOCTh OOOTANIEHHSI U KOMIUIEKCHOCTh HCITOJB30BAHUS DY
YEepPHBIX METAJUIOB.

KadecTBeHHass XapakTepUCTHKA TOPHO-XMMHUYECKOTO ChHIphsi. Kiaccuukamus chIpps 10
BEIIECTBEHHOMY COCTaBy. TeXHOJIOTUM U PEXHMbI MEepepadOTKH, OOOTameHus U KOMIUIEKCHOTO
UCIOJIb30BAHUS TOPHO-XMMUYECKOTO ChIpbs (alaTUTOBBIX, (OCHOPUTOBBIX, CEPHBIX, KATUHHBIX U
OOpHBIX pyA), C YY4EeTOM OCOOECHHOCTEH BEIIECTBEHHOIO cocTaBa M TpeOOBaHUI K KauyecTBY
MPOIYKIINH.

XapakTepuCTUKa OCHOBHBIX THIIOB alIMa30COJICPIKAIINX PYA, POCCHIIEH ¥ alIMa3oB.
TexHONOTHYECKHE CXEMBI M PEXHMBI HW3BJICUCHHS aJIMa30B W3 PYyI, POCCHINIEH W YEepPHOBBIX
KOHIIeHTpaToB. CopTupoBKa anma3oB. KOMIUIEKCHOCTh HCHOJIB30BAHUS  CBHIPbS. TeXHUKO-
HKOHOMHYECKHUE ITOKA3aTEIH.

XapakTepuCTUKAa OCHOBHBIX THIIOB ChIpbi M TpeOOBaHMS K KauyeCTBY KOHIICHTPATOB.
TexHonornueckue cxembl U pexuMbl [lepepaboTku, 0O60rameHus cblpbs U MOJXY4YEHUS! acOECTOBBIX,
TaJIbKOBBIX, CIIO/ISHBIX, BEDMUKYJIUTOBBIX, IPA(UTOBBIX, (PIIFOOPUTOBBIX, OAPUTOBBIX, KAOJHMHOBBIX,
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12.

13.

KBapLEBbIX U IOJEBOILIATOBBIX KOHIIEHTPATOB. KOMIJIEKCHOCTh UCIIOIB30BAaHUS ChIPbS M TEXHUKO-
HSKOHOMHYECKHUE MOKA3aTeNN ero NepepadoTKu U 00O0TaleHHUS.

TpeGoBanus K KauecTBY I'paBus, 1IeOHs, IECKa, IEMEHTHOTO ChIPbS, U3BECTH, TUIICA U APYTUX
ctpoutenbHbix MaTepuaynioB. ['OCTeI, o0miue TpeOoBaHUs W METOAbl HCHbITaHHs. KauecTBeHHas
XapaKTepUCTHKA CTPOMTEIBHBIX TOPHBIX IOPOJA, MAaTepuagoB TEeXHOJOTMYECKHE CXEMBI
nepepaboTku U oboramieHuss JKoHoMU4ecKas 3 (HEeKTUBHOCTh MepepabOTKH CTPOUTENBHBIX TOPHBIX
IIOpO/I.

TexXHUKO-7KOHOMHUYECKUE MTOKa3aTeal 000raleHus MUHEPaJIbHOTO ChIPhSL.

Hpe)ll'[pHHTI/lﬂ AJIs1 nepepaﬁonm H 060rame}mﬂ MOJIE3HBIX HCKOITAECMbIX

Ob6oratutenbHble (abpuku, HX Kiaccu(uKamuss Mo 000ramaeMoMy ChIPbI0 U OCHOBHOMY
nporieccy oboramenus. OCOOCHHOCTH pa3MeIIeHHusT 000pyIOBaHUS, 3IaHUH, COOPYXKeHHH. BriOop
MECTOTOJIO0KEHUSI OTHOCUTENILHO PYAHUKA U TIOTpeOUTENeH MPOIyKIIHH.

KonTtpons paboThl anmapaToB U TEXHOJIOTHYECKUX IPOLECCOB. ABTOMATH3ALHUS ONPOOOBaHUS H
KOHTpOJIs. MojenupoBaHue W yhpaBleHHE Tporeccamu rnepepadorku u oboramenms. ACYTII
oborarutenbHON (HaOpuku U ee SKoHOMUYecKast 3HPEKTUBHOCTD.

[IpuHIMNIBI OpraHM3allMk, OXpaHa Tpyda M TEXHHKAa OE30MaCHOCTH Ha O000TaTHUTEIbHBIX
¢dabpukax u ycraHoBkax. OCHOBHbIE TEXHHUKO-3KOHOMHYECKHE MMOKa3aTeIy 00OramieHus u paboTsl
o0OoraTuTeNbHBIX (aOpUK TpU TEepepadOTKE pas3IHYHBIX THUIIOB IOJIE3HBIX  HCKOMAEMBbIX.
[lepcneKTHBBI COBEPIICHCTBOBAHUS MEpepadOTKH, OOOTAIICHUS W PAlMOHAIBHON YBS3KHM UX C
TEXHOJIOTUEH pa3pabOTKNU MECTOPOKACHUHN TOJIE3HBIX UCKOITAEMBIX.

OxyckoBaHHMe U MeTAJLIYPIHUsl.
Arnomepanus pyAd M KOHLEHTparoB. Ha3HaueHume, TeopeTHMUECKME OCHOBBI IIpoLEcca.

[Tpomsbinnennas npaktuka. O6opynosanue. [lokazarenu, 061acTh MPUMEHEHHUS.

OkoMmkoBaHue KOHIEHTpaTtoB. Ha3znauenue. Teopernueckue OCHOBBL. OCHOBHBIE CTaAWHU U
oneparui. OQuiocoBaHHBIE OKATHIMIK. MeTaluM3UpOBaHHBIE OKATHIIIU. Be300>KUTOBBIE METObI
notydeHue okatbieit. [IpoMbliuieHHast mpakTuka, 000pyJOBaHUE, CXEMBbI, IMOKa3aTeau, 00JacTh
MpuUMEeHeHusl TporeccoB. [Ipou3BOACTBO OKAaTHINMICH M3 TOHKOM3MENIbUEHHBIX MaTepuaioB. OleHka
MX KayecTBa.

BbpukeTupoBaHre TMOJE3HBIX HMCKOMAeMbIX. bpUKETHpOBaHHWE Pyl W KOHIIEHTPATOB.
Hasnauenue, TeopeTHueckue OCHOBBI MPOILECCOB OPUKETHPOBAHUS CO CBI3YIOIMIMMHU U 0€3 HUX.
Buasl cBs3yronmmx wmarepuanoB. OCHOBHBIE TEXHOJIOTMYECKHME OMNEPALMH, TMPOMBIIIJIEHHAs
MpaKTUKa, OOOpYyIOBAaHUE, CXEMBI, TMOKa3aTen, (PU3MKO-MEXaHUYECKHE CBOWCTBA PYIHBIX
OpuketoB. OOIacTh MPUMEHEHHUS.

OcHOBBI MeTaITypruu. MeTtainyprusi — Hayka U OTpaciib MPOMBIIIIEHHOCTH. cTopuueckue
aCTMeKThl M COBPEMEHHOE 3HAaYeHUE W COCTosiHME. MeTtamuibl U ux kiaccudukamus. CoBpeMeHHBIC
TEXHOJIOTHYECKUE IPOIIECCH M ONEPAlMK YEPHOM U IBETHOM MeTayurypruu. CTpoeHue U CBOMCTBA
MeTauioB. CpIpple MaTepHAIbl METALTYPrHYeCKOTO TMPOU3BOJICTBA W CIIOCOOBI HM3BIICUEHUE
METaJUIOB U3 PYJ U KOHIEHTpaToB. TpeOoBaHMs K KaueCTBY ChIphs. [IMpo- W THApOMETAILTYpTrHs.
[ToarotroBka pyasl ¥ KOHIIEHTPATOB K METAJUTYpPTrU4YeCcKoOl mepepadboTke.

[TpousBoacTBO uyryHa. Obmme cBeAeHHs 0 Keme3e, UyryHe u ctanu. CrIpble MaTepHalbl IS
MPOM3BOJICTBA UuyryHa. JlomeHHbIi nporecc. O6mue monoxenus. ['operne kokca. BoccranoBnenue
okcunoB. IllmakooOpazoBanue. OO6opymoBanme pomMeHHOro T1iexa. OcHoBHbie TOII paboTsr
JIOMEHHBIX Tleuel. [IpakTuka JOMEHHOTO MPOU3BOACTBA.
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[IpousBoacTBo cranu. OCHOBHBIE pEaKUUU CTAJCIIABUIbHBIX NpoueccoB. Hasznauenue u
KJaccuuKalys CTaJeIUIaBUIBHBIX IpolieccoB. BrlmaBka ctanu B KoHBepTepax. Hasnauenue u
Pa3HOBUAHOCTH KOHBEPTEPHBIX MporeccoB. KucinopoaHo-koHBepTepHBIii mpoiiecc. BrimiaBka cranu
B JIYTOBBIX 3JIEKTpomeydax. BeimiaBka cTaay B MHAYKIIMOHHBIX 3JeKTporneudax. TexHoJorndeckue
ocobennoctu. [lokasatenu, obnmactb mpumeHeHus. PasznuBka cranu. PasnuBka B W3JI0KHUIIBL
HenpepwiBHast pasznuBka. Ctpykrypa ciutkoB. OOopynoBanue, 001acTh MPUMEHEHHS. TEXHHKO-
SKOHOMHYECKHE TIOKa3aTeld. MeToApl BHENEYHOTO padUHUPOBAHUS CTAIH IIUIAKOM M BaKyyMOM.
Packucnenne neruposanue cranu. IIpoueccel mnpsmoro mnosiydeHus Metauia. [Ipou3BoacTBo
(dheppocmiaBos.

Mertannyprust Menu. XapakTepUCTUKa MeTalia i 00J1acTh €ro NpuMeHeHus. MeaHbIe Py/Ibl |
crocoObl ux nepepadboTku. OCHOBHBIC METAILTYPTHUECKHUE TPOIECChl. BhIMiaBka MEAHBIX MITECHHOB
U3 pya W KoHueHTpaToB. IlpomsBoimcTtBo uepHoBoit wmenu. PadunupoBanme Memu.
IMunpomeramnyprus menu. O6opyaoBaHue, MoKa3aTeNld U 001acTh MPUMEHEHUS.

Metamnyprus HUKenIs U KoOanmpTa. XapaKTepUCTUKAa METAJUIOB M O0JAcTh MPUMEHEHHS.
Ceippe Uit TIONMy4YeHHsT HHUKeNss MW KoOaimbTa. OCHOBHBIE METATyPTUYECKHE IPOIIECCHI.
Meramtypruueckas nepepadboTka cyabPUAHBIX METHO-HUKEIEBBIX PYJ U OKHUCICHHBIX HUKEJIEBBIX
pya. MenHo-HukeneBblil mteitH. @aitHimreiiH. [lonydyeHue yepHOro HUKENs. DIEKTPOIUTHUECKOE
pabuHupoBanue Hukens. M3Biaeuenue koOambra. OOopymoBanue. Ilokaszarenn. o00nacTh
MIPUMEHEHHSL.

Metamnyprus cBHHIIA. XapakTEepUCTHKa MeTauia U o0sacTe ero npumeHeHus. Chipbe.
CrnocoObl  mody4eHHs 4YepHOBOro  cBHUHIA. OCHOBHBIE  METATypPrUYEcKHe  OIEpalluu.
Padunuposanue yepnoBoro ceunmna. [Ipon3BoacTBo BUCMyTa.

Mertannyprusi LHMHKa. XapakTepucTHKa MeTala U oOjacTb ero mnpumeHeHus. CoIpbe.
OCHOBHBIE METATYPrUYECKHUE TMPOILIECCHl HM3BIICUEHUS IMHKA — THPO- U THUIPOMETALTYPrHsl.
Padgunuposanue nmuaka. O6opynoBaHue, 001acTh MPUMEHEHUS TTOKA3aTEIH.

Mertamtyprust ojoBa. XapakTEepHCTHKa MeTayuia U obiacte ero mnpuMeHeHus. CwIpbe U
crocoObl moay4yeHus ojosa. PadpunupoBanue uepHoBoro onoBa. O0opynoBaHue, MoKa3aTeny.

Metannyprus amOMUHUA. XapakTEepUCTUKA MeTajula U o0nacTh ero nmpumMeHeHus. ChIpbe.
OCHOBHbIE =~ METATYPTUYECKUE  MPOLECChl  MPOM3BOACTBA  TJMHO3€Ma U KPUOJHTA.
DnexTpoMeTalTyprudeckoe noiaydenue amomunus. Obopynosanue. [lokazatenu.

Mertannyprust Boabppama. XapakTepUCTUKa MeTalia U o0nacTh ero mpuMmeHeHus. Coipbe.
Ob6oramenue pyn u mnoiydeHue okcuaa Bodbhpama (VI), ocHoBHbIE cTamamu. [Ipomn3BoACTBO
nopomka Bodb(dpama. I[lomydenme xommakTHOro BoJb(pama. BeimnaBka ¢eppoBonbdhpama.
O6opynosanue. [Tokazarenu, 001acTh MPUMEHEHHUS.

Meramtyprus TuTaHa. XapaKTEepUCTHKAa MeTala W 00JacTh ero mnpuMmeHeHus. ChIpbe.
OcHOBHBIE MeTaJUTyprudeckue Mmpouecchl. [Ipon3BOICTBO YETHIPEXXJIOPUCTOTO TUTAHA, CIOCOOBI
MPOU3BOJICTBA THTaHA. [IpOM3BOACTBO KOMMIAKTHOTO THTaHA, BBIIUIaBKa QepporutaHa. CXemsl,
o0opynoBaHue, MOKa3aTeIu.

PEKOMEHAYEMAS JIUTEPATYPA

a) OCHOBHAs JIUTepaTypa:
1. Asnoxun B.M. OcHOBBI 00OTamIeHus MOJIE3HBIX UCKOMAEMBIX: YUeOHHK AJis By30B: B 2 T. —
M.: MITYVY. -2008. — T. 1. O6orarurensHbie nporecchl. — 417 c.
2. Apoxusa B.M. OcHOBBI 00OTaIeHHsI MOJIE3HBIX HCKOMIAeMBbIX: YUeOHUK /I BY30B: B 2 T. —
M.: MITYVY.-2008. — T. 2. Texgomornu o0oraIeHus MoJe3HbIX NCKomaeMbIx. — 310 c.
3. bBouapos B.A., Urnatkuna B.A. «TexHonorust oboramieHus OJe3HbIX UCKOMTAeMbIX» B 2 T. -
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10.

11.

12.

13.

14.

11.
12.
13.
14.

15.
16.

M.: «Pyna u metamib» - 2007 — T1 - 472 c., T2 — 480 c.

FOmmna T.W. JlabopaTtopHbIi mpakTUKyM 10 AucHUILTnHE «OCHOBBI 00OTAIICHHS MTOJIC3HBIX
uckonaembix». — M.: MITY. —2007. — 118 c.

AbGpamoB A.A. dnoTarmonnsie MeToabl oboramenus. — M.: MITY. —2008. — 710 c.
Anoxun B.M. OOGoramenue yriei: YaeOHuk s By3oB: B 2 1. — M.: U3n-Bo «I["opHas
kaura». — 2012. — T. 1. Ilpouecce u MammHbL. — 424 C.

Anoxun B.M. OOGoramenue yriei: YaeOHuk st By3oB: B 2 1. — M.: U3n-Bo «I"opHas
kauray. — 2012. — T. 2. Texunonoruu. — 448 c.

Ko3un B.3. Onpo6oBanune muHepaibHOTO Chipbsi. — EkarepunOypr: U3n-so YITY. — 2011.
—316c¢.

bouapoB B.A., Urnatkuna B.A., IOmuna T.M. ®noranronHoe oboraimeHue MoJIe3HbIX
UCKoMaeMbIX: Y4ueOHuK. — M.: U3a-Bo «'opHas kauray. — 2017. — 840 c.

Kapmazun B.U., Kapmaszun B.B. MarauTHsie 1 2IeKTpUYECKUE METOIBI o0oTrameHus. — M.:
Henpa, 1988. — 304 c.

K.A. Pazymos, B.A. Ilepos. IIpoektupoBanue oborarutenbubix hadpuk, M., Henpa, 1982
T.

Bocko6oiinukos B. I'., Kynpun B. A., SIkymes A. M. O6mas Metajutyprusi: y4eOHUK 1715
CTyZ. By30B Hamp. 'Metamnyprust'. M.: Akagemknura, 2005.

Macnenunkuit M. H., Yyraes JI. B., bopbar B. ®., ap., Uyraes JI. B. Meramnyprus
0JIarOPOTHBIX METAIIOB: Y4eOHUK 1 By30B. M.: Meramryprus, 1987.

Kotmsip 1O. A., MeperykoB M. A., Ctpuxko JI. C. Metamnyprus 6;1aropoJiHbIX METaJIJIOB.
B 2-x kxu. Kn.1: yueOnuk s crya. By3oB Hanp. 'Metamtyprus'. M.: Pyna u meramsi, 2005.

0) 10MOJIHUTEILHAS JIUTepaTypa:
AobpamoB A.A. Ilepepaborka, oboramieHHe M KOMIUIEKCHOE HCIIOJIb30BAHNUE TBEPABIX
MOJIe3HBIX HCKomaeMbIx. — M.: U3a-so MITY, 2001. — 472 c.
AbpamoB A.A. TexHonorus oOOrameHuss OKUCIEHHBIX M CMEIIAHHBIX Py LBETHBIX
metaios. — M.: Heapa, 1986. — 302 c.
AoGpamoB A.A., Jleonos C.b. O0oraienue py/1 IIBETHBIX METAIIOB: Y YEOHHK IS BY30B. —
M.: Henpa. — 1991. — 407 c.
Annpees C.E., IlepoB B.A., 3BepeBuu B.B. JlpoOnenue, usmenbueHHE U TPOXOUYCHHE
MoJIe3HBIX UcKomaeMbix. — M.: Heapa, 1980. — 415 c.
benpanp H.I'. O6oramenue yrireir. — M.: Henpa, 1988. — 203 c.
Jleonos C.b. I'mapometamnyprus. — Upkyrck: U3n-so UpI' TY. —2000. — Y. II. — 492 c.
MutpodanoB C.U., MemanunoBa B.U., Kypoukuna A.B. KomOuHMpoBaHHBIE TpOLIECCHI
nepepaboTKU pyX IBETHBIX MeTayuloB. — M.: Henpa.— 1984. — 216 c.
Cepro E.E. JIpoGienue, n3MenbueHre U TpOXOUYEHHUE MOJIe3HbIX HckonaeMbix. — M.: Hexpa,
1985. - 285 c.
CrpaBovHuK 10 oboramenuto pya. OcHoBHbIe mporiecchl. — M.: Henpa, 1983. — 387 c.
CrpaBouHuk 1o oborameHuto pya. IloarorosutensHeie mpoueccel. — M.: Henpa, 1982. —
366 c.
CrpaBo4yHUK 1o oOorameHuio pya. CnenuanbHble W BCIIOMOTaTelbHbIe MpoIecchl. — M.:
Henpa, 1983. — 376 c.
Yantypus E.JI. UccienoBanne 000raTUMOCTH MOJIE3HBIX UCKOMAEMbIX: Y4yeOHOe mocodue. —
M.: MITYVY, 2002. —Y. L. — 166 c.
Yantypus E.JI. UccnenoBanne 000raTUMOCTH MOJIE3HBIX UCKOMAEMbIX: Y4ueOHOe mocodue. —
M.: MITYVY, 2002. - Y. II. - 165 c.
Yepusik A.C. Xumuueckoe odoramienne pya. — M.: Henpa. — 1987. — 224 c.
Uysnos I'.I". BcmomorarensHbie nporiecchkl oooramnienus. — Exatepundypr. — 2006. — 203 c.
loxun B.H., Jlonatun A.I'. I'paBuTannonsasie Metos! oboramenus. — M.: Henpa, 1994. —
350 c.



NOURWN

B) 2JIEKTPOHHbIE 00pa3oBaTe/ibHbIe pecypchl 1 UHTEpHET-pecypehl:
OdurmanbHBI KaTajgor CTaHJapTOB W HOPMATHBHO-TIPABOBBIX aKTOB, JCHCTBYIOIIMX Ha
tepputopun P®.http://www.gostbaza.ru/;
["opHas sHimKIoneaus Aa-nasa — Smma: http://www.mining-enc.ru/;
I"eonoruueckas sHnuKIONC AN : http://enc-dic.com/enc_geolog/;
Poccuiickuii reojorunueckuii moprai: http://rosgeoportal.ru;
[Moprain reonorus. http://earth.jscc.ru/russia/;
Poccuiickas rocymapctBeHHas OndamoTexa WWW.Isl.ru;
[CocynapcTBeHHast MyOIuYHas HAYy4HO-TeXHUYecKas Onbnmnoreka Poccun http://wwwe.rsl.ru/;

10


http://www.gostbaza.ru/
http://www.mining-enc.ru/
http://enc-dic.com/enc_geolog/
http://rosgeoportal.ru/
http://earth.jscc.ru/russia/
http://www.rsl.ru/
http://www.rsl.ru/

