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Pabouas mnporpamma aucuMiuinHbl «COBpeMEHHbIE NPOOJIEMbl METALIYPTUU H
MaTepHualoBeICHUs» pa3paboTaHa;

— B coorBercTBUU ¢ TpedoBanmsmu PI'OC BO wmarumcrpaTypa 1O HaIMPaBJICHUIO
noaroToBku «22.04.02 Metautyprusi», yTBep>KASHHOT0 npukazoM MunoopHayku Poccun Ne308
ot 24 anpens 2018 r.;

— Ha OCHOBAaHMM Y4YeOHOrO IUIAHa MAarucTpaTypbl IO HaIpPaBICHUIO MOATOTOBKH
«22.04.02 Meramtyprusi» HanpaBieHHOCTh (Tpoduiib) «TermroTexHuKka MeTauTyprudecKux

IIpoLeCcCoB».

CocraBureinb JIOLIEHT C.b. ®oknna

PaGouass mporpamma paccMoTpeHa W oq00peHa Ha 3acelaHUH Kadeapsl

«Meramnyprus» ot 04.02.2021r., nporokon Ne 16.

3aBenyromnuii kadeapoil MeTaTypruu n.T.H., ipo¢. B.H. bpuukun

Pabouan nporpamma corJjiacobaHa:

HavansHuk otaena
JUIEH3UPOBaHUs, aKKpEAUTALIUU U Hy6posckas 10.A.
KOHTPOJISl KauecTBa 00pa30BaHuUs

HavanpHHUK OTAEIa METOANYECKOTO Pomanunkos A.1O.
obecrnieyeHus yueOHOro mpoiecca K.T.H.




1. HEJIM M1 3AJJAYM TUCHMUTLINHEI

eas TMCHMILIAHBI:

- O3HAaKOMUTHb OYAYIIMX MarucTpoB C aKTyaJbHBIMH IpoOieMaMu LIBETHOM
METaJUTypTUH U MaTE€pUATIOBEICHUsI, COBPEMEHHBIMU TOJIX0/IaMH MX PELICHUs, a TAKKE MPUBUTH
HaBBIKH CAMOCTOSITEILHOTO aHAIM3a TEHACHIIUN Pa3BUTHS METAILTYPrUIECKON OTpaCiIH.

OcHOBHbBIE 32124 AU CIUILINHBI .

- ¢dopMHpOBaHHE 3HAHUH O TEKyIMX MpoOJeMax COBPEMEHHOW METaUIyprud |
MaTepHuaIOBEICHHUS;

- ¢GOopMHpOBaHHE YMEHHUHM BBIABISITH NPUYMHBI W aHAJIU3UPOBATH MPOOJEMBI B
COBPEMEHHOW METaJUlyprudl ¥ MAaTEepPHAIOBEJACHUM [UIsl KA4eCTBEHHOTO H  0€30IacHOro
MIPOM3BOJICTBA METAJIOB U CILJIABOB.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE OIIOII BO

Hucuunnuna «CoBpeMeHHbIEe TPOOIEMbl METATTYPIHH U MaTEPUATIOBEICHUS» OTHOCUTCS
K oOs3atenpHOM uactu bnoka 1 «/lucrumimael (MOIYH)» OCHOBHOW TpodeccHoHaIbHON
o0pa3oBaTeNbHOIl MPOrpaMMbl [0 HAIPaBJICHUIO MOATOTOBKU «22.04.02 Mertamnyprus» u
u3ydaercs B 3 ceMecTpe.

3. IINTAHUPYEMBIE PE3VYJIbTATBI OBYYEHUSA 1O JUCHUIIJIMHE,
COOTHECEHHBIE C IUTAHUPYEMBIMHU PE3YJBTATAMH OCBOEHHUA
OCHOBHOH MPO®ECCUOHAJIBHOM OBPA3OBATEJIBHOM ITPOI' PAMMBI

[Ipouecc wu3ydyenust aucuuiUiMHbl «CoOBpeMEHHbIE MPOOJIEMbl METALIYPIUU U
MaTepHaJIOBEICHUS HalpaBJieH Ha (JOPMHUPOBAHUE CIAEAYIOIIHUX KOMIIETSHLIUH:
dDopmMHpyeMble KOMIIETCHIMH 10

dIrocC BO Kon n HaumeHoBaHNe HHAUKATOPA
Conep:xanue Kon JOCTHIKEHHUA KOMIIETEHIIUU
KOMIECTCHIIUH KOMIECTCHIITUH
Crnoco0eH pemarb OIlK-1 OIIK-1.1. JleMoHcTpamus yMeHusi IpeCTaBUTh
IIPOU3BOJICTBEHHBIE aJICKBaTHYIO COBPEMEHHOMY YPOBHIO 3HAaHUI
U (1nm) Hay4HYIO KapTHHY MUpa Ha OCHOBE 3HaHUS
MCCIIEIOBATEIBCKU OCHOBHBIX II0JIO’KEHNH, 3aKOHOB U METOJI0B
€ 3a7a4u, Ha MaTeMaTHYECKHUX U €CTECTBEHHBIX HAYK JUIS
OCHOBE MCIIOJIb30BaHUs IPU PEILICHUU HAYYHO-TEXHUUYECKUX
(byHAaMEHTaTbHBIX 3ajad.
3HaHUN B 00JaCTH OIIK-1.2. Mcrionb30BaTh (pyHIaMEHTAIbHbBIE 3HAHUS
METAJLITyprux podeccuoHaNbHON NeSTENIbHOCTH ISl PEIICHUS
KOHKPETHBIX 33/1a4 METAJUTYpPrUYECKOro
IIPOU3BO/JICTBA.

OIIK-1.3. 3HaTh coaepKaHUE €CTECTBEHHOHAYYHBIX
¥ MaTeMaTHYEeCKHUX JUCITUTUINH, COCTABIISIFOIINX
TEOPETUYECKYIO0 OCHOBY MOJYJeH pOopHIbHON
MIOJITOTOBKH.

OIIK-1.4. YMets pemats npodeccuoHanbHble
3aJa4M B 00JIaCTH METaJULypruu 1
METaJuI000pabOTKH, UCTIONB3Ys (QyHIaMEHTaIbHbIE
3HaHUS, TPUMEHATHh (PyHIaMEeHTaIbHBIC 3HAHUS JIJIS
peleHus 3a1a4 B MeKAMCIUIUTMHAPHBIX 00JIaCTsIX
PoeCCHOHAIBHON JESTEIHHOCTH.




®opmupyeMble KOMIIETCHIIUH 110

drocC BO Kox u HauMeHOBaHMe MHAMKATOPA
Conep:xanue Kox JOCTHKEHMSI KOMIIETEHIIUH
KOMIIETCHIIUU KOMIIETCHIIUU

OIIK-1.5. Bnagetp penieHueM UCCIe0BaATENbCKUX U
MIPOM3BOJICTBEHHBIX 33124, OTHOCSIIUXCS K 001acTH
METaJUTYPTHH B METAJTIO00PaOOTKH ¢ MPUMEHEHHUEM
(dyHIaMEHTAILHBIX 3HAHUU.

CrocobeHn [IKC-3.1. 3narh ¢uszndeckre, XAMUYECKHE,

CBSI3BIBATh COCTaB MEXaHHYECKHE CBOMCTBA METAJLIOB U (PH3UKO-

U CTPYKTYPY XUMHYECKHUX MPOIECCOB METAIUTYPrUYECKOTO

MaTepHuaJoB, Mpou3BOJCTBA. TeXHOIOrHYeCKUe 1

CII0COOBI HX AKCIUTyaTal[MOHHbBIE CBOMCTBA

dbopMuUpOBaHHUS C [MKC-3.2. YMeTh aHanu3upoBaTh U CUHTE3UPOBATH

(hUBUYECKUMU, JIaHHBIE O COCTaBE U CTPYKTYpE MaTEPUAJIOB,

MEXaHUYECKUMH, crioco0ax ux popMupoBaHusi Y CTaHABINBATH CBS3b

XUMHYECKHMH, COCTaBa CTPYKTYpPhI U CBOMCTB MeTaJljla C

TEXHOJIOTHYECKUMH IIKC-3 (UBUYECKUMU, MEXaHUYECKUMU, XUMUYECKUMH,

n TEXHOJIOTMYECKUMU U IKCILTYyaTallMOHHBIMU

AKCIUTyaTaIllMOHHBI CBOIiCTBaMH

MH CBOHCTBaMH ITKC-3.3. Brnaznetb BbISIBICHUEM 3aKOHOMEPHOCTEM
CBSI3€M CTPYKTYpPbl MATEPHAJIOB U BHEIIHUX YCJIOBUI,
C OBEJICHUE MaTepHalla B peabHbIX YCIOBUAX
JKCIUTyaTaIuu. Y CTAHOBIICHUEM CBSI3b MEXKIY
COCTaBOM M CTPYKTYpPBI MeTaJlJIa ¥ (PU3NUECKUMH,
MEXaHUYECKUMH, XHMUYCCKHUMHU, TEXHOJIOTHYSCKUMH
1 HKCIUTYaTallMOHHBIMU CBOWCTBAMH

4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

4.1. O0beM AUCHUIIMHBI U BU/bI y4eOHOH padoThI

OO6mas TpyA0eMKOCTh TUCHUIUIHHBI COCTaBIsAeT 3 3a4eTHbIe enunuibl, 108 ak. yaca.

AK. 4acsbl 110
Bua y4e6Hoii padoThbl Beero cemecTpam
aK. 4acoB 3
AyIMTOpHBIC 3AHATHS, B TOM YHCJIE: 56 56
Jlexun 28 28
[Mpaktuyeckue 3ausatus (I13) 28 28
CamocrosiTesibHas padoTa (Bcero) 16 16
[TonroroBka K MPaKTUYECKUM 3aHSATHIM 16 16
Bua npome:KyTo4YHO# aTTecTaliMU — dK3aMeH (D) 36 36
OO0masi Tpy10€eMKOCTb M CUMILINHBI aK. yac 108 108
3a4. e]l. 3 3




4.2 Conepxkanue TUCHUNINHBI

Y4eOHBIM TIAHOM TIPEyCMOTPEHBI: JICKITUH, MPAKTUYSCKUE 3aHATUS U CAMOCTOSITEIIbHAS
pabora.

4.2.1. Pa3zgeipl AMCHMIIIMHLI U BUABI 3aHATHI

Buabl 3ansThil
=]
HaumeHoBaHue pa3jesia JUCHHMIIIHHBI : E g E §- é é E{
= & = 5]
2 = | 2 | 2%
@] =7
Paszgen 1. «BBenenue. Posbs MeTamnypruu u 6 5 i i 4
MaTepUaIOBe/ICHUS] B 9KOHOMUKE CTPAHbBI»
Paznen 2. «CoBpemeHHBIE TPOOIIEMBI LIBETHOI 44 18 20 i 6
METAJUTYPTHH U OCHOBHBIE HATIPABJICHUS UX PELICHUS
Paznen 3. «CoBpemeHHBIE TPOOIEMBI
MaTEepUaIOBEICHUS U1 OCHOBHbIE HAIIPAaBIEHUS UX 22 8 8 - 6
pElICHUs
Hroro: | 72 28 28 - 16
4.2.2. Conepxxanue pa3aeaoB AUCHUITIHHBI
HaunmeHnoBanue
Ne . TpyroeMkocTh
w/n pasnea CoaepixaHue JIEeKIIHOHHBIX 3aHATHH B AK. 920X
AUCHMILTHHBI
1 | Beenenue. Posnb TeHaeHIu pa3BUTUS YETOBEYECKOTO 2
METAJUTypruu U o0111ecTBa U UX CBSA3b € MpolIeMaMu
MaTepHaJIOBECHNUS B | MUHEPAIbHO-CHIPHEBOIO KOMILIEKca. BiusHue
HKOHOMHKE CTPaHBL. | TEXHUYECKHUX PEIICHUH B METAJUTYPTHH U
MaTepHalOBEICHUH Ha IT0Ka3aTesId Hay4HO-
TEXHUYECKOTO MPOrpecca, pa3BUTHE
9KOHOMHUKHU U 000POHOCTIOCOOHOCTH CTPAHBI.
CripbeBast 6a3a IBETHOM METaLTypriuu U
BeyIINE TeHCHIINN €€ N3MEHEHMS
MPUMEHUTETFHO K OCHOBHBIM TPyTIIIaM
LBETHBIX U PEAKHX METAJJIOB.
Bogneuenne B cepy npoun3BoacTa
320aJlaHCOBOT'O U HETPAJAUIIMOHHOTO CHIPbS,
BTOPUYHOTO CHIPBS M CBIPBS] TEXHOT€HHOTO
MIPOUCXOXKICHHUS.
2 | CoBpeMeHHBIE CoBpeMeHHbIC POOIeMbI Pa3BUTHS 18
IpOOIEMBI IIBETHOM | TIPOM3BOICTBA IIBETHBIX METAJLIOB:
METaUTypPriy | nepepadoTKa TPyIHOOOOraTUMBIX
OCHOBHBIE MOJTMMETATUIECKUX KOHIICHTPATOB;
HaIpaBJICHUS UX nepepaboTKa TEXHOTEHHOTO ChIPBS C
pelLeHus M3BJICUEHUEM [IEHHBIX KOMITOHEHTOB H
o0ecreueHreM 3KOJI0THUECKO OS30IMacHOCTH;
MOBBIIIICHUE TTOKA3aTeNIel MPOU3BOCTBA
IIBETHBIX METAJUIOB M3 TPAJIUIIMOHHOIO CBIPbSI;

5
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HanmenoBanue

Ne . TpynoeMkocTb
pasnena Conep:xxaHue JJeKIIUOHHBIX 3aHSITHIA
n/n B aK. Yyacax
JUCIUINIINHBI
pa3BUTHE BHICOKOY(PHEKTHUBHBIX TEXHOJIOTHA
JUTSE Iepepa0OTKH BHOBD BBISIBICHHBIX
HMCTOYHUKOB CHIPbhSI, OTIMYAFOIINXCS
HEOJIaroNpUSTHBIM COYETAaHUEM XUMHUKO-
MHUHEPAJIOTHYECKOTO COCTaBa JJIs UX
nepepadoTKH.

3 | CoBpemeHHBIC OcHOBHBIE IPOOJIEMBI MaTEPUATIOBEICHHS 8
poOJIEMBI LBETHBIX METAJLIOB: IIOBBIIIICHUE KAaYeCTBA
MaTepHATIOBEICHHS M | IIBETHBIX METAJUIOB U CILJIABOB;

OCHOBHLIE pecypcocOeperaroine TeXHOJIOTMH CUHTE3a
HaIpaBJICHUS UX JIUTATyp IBETHBIX M PEJIKUX METAJIOB;
petieHus MOJTyYeHHUE AUCTIEPCHOYPOUHEHHBIX
CIUTAaBOB; TIPOU3BOICTBO IMMOPOIIKOB 1
KOMITO3UITMOHHBIX MAaTEPHAJIOB HA UX OCHOBE;
COBpPEMEHHBIEC pa3padOTKH B 00J1aCTH
TEXHOJIOTUHU JIUTHA.
HUroro: 28
4.2.3. IlpakTHYecKHe 3aHATHSA
Ne . TpyaoeMkocTh
Paznen TemaTnka NpakKTUYECKUX 3aHATHI
n/n B aK. yacax
1 Pasnen 2 PadunrupoBanme TpyAHOOOOTaTUMBIX METHBIX 4
MOJIMMETAITUYECKUX CYIb(UIHBIX KOHIIEHTPATOB
U3Bneuenne 30510Ta U3 YIOPHBIX (PIOTAIIMOHHBIX
2 Paznen 2 ynop ¢ 1 4
KOHIICHTPATOB
3 Pasnen 2 | M3BiedeHue MHKA UX CTAIEIUIABIIILHBIX MIBIICH 4
4 Pasnen 2 W3BrneyeHne NIaTHHOBBIX METAIJIOB MPH MepepadoTKe 2
XPOMUTOBBIX PYJI TYHUTOBBIX MAaCCUBOB
I1epepaboTKa 3010TOCOAEPIKALINX TPABUTALIMOHHBIX
5 Paznen 2 pep AlepKatll p a 2
KOHIICHTPATOB
[ToBbIlIeHNE TOKA3aTENEN MPOU3BOACTBA IIIMHO3EMA U3 2
6 Pasmen 2
HedenuHa
7 Paznen 2 | be3snekTponu3Hbie CIOCOOBI MOTYyUYSHHS alTFOMUHUS 2
8 Paznen 3 | [lopomikoBbie TUTAHOBBIE MaTepUAIIbI 2
9 Paznen 3 | [Ipon3BOACTBO OTJIIMBOK U3 PA3JIMYHBIX CIIJIABOB 4
ITonmyueHus MEIKO3EPHUCTON CTPYKTYPHI AIIIOMUHUEBBIX
10 | Pasgen 3 y p PYKTYP 2
CILJIABOB
Hroro: 28

4.2.4. JlagopaTopHbie padoThl — TabOpaTOpHBIE paOOTH HE IPEYCMOTPEHEI.




5. OBPA3OBATEJIBHBIE TEXHOJIOI' A

B kypce nucuummunel «CoBpeMeHHbIE MPOOJIEMbl METAIUTYPIUU U MaTEPHAIOBEICHUS
HIMPOKO HUCIIONIB3YIOTCA CIEAYIOIINEe 00pa30BaTEIbHbIE TEXHOIOTHU:

Jlekumu, KOTOpBIE SBJISIOTCS OAHUM U3 BXKHEHIINX BUI0B YUEOHBIX 3aHATHH U COCTaBIISIOT
OCHOBY TEOPETHUECKOM MOATOTOBKU 00YUYaIOIIUXCA.

Llenu TeKIMOHHBIX 3aHITHI:

-IaTh CHUCTEMAaTHU3UPOBAaHHBIC HAYYHbIC 3HAHMS MO AUCUUIUIMHE, aKIEHTUPOBATh BHUMAaHHUE
Ha HauOoJIee CI0KHBIX BOIIPOCAX AUCLUILIMHBL;

-CTUMYJIUPOBATh AKTHBHYIO MI03HABATEIbHYIO JIeSITEIbHOCTD o0yyJaronmxcs,
CHocoOCTBOBATH (POPMUPOBAHUIO UX TBOPUECKOTO MBIIIIICHHUSI.

IIpakTnyeckue 3ausTus. L{enm npakTHYECKUX 3aHATHMI:

-COBEpPILEHCTBOBATh YMEHUS U HABBIKHM PELIEHUS IPAKTUUECKUX 3a/1a4.

I'maBHBIM cojep)kaHHMEM 3TOrO0 BUAA Y4YEOHBIX 3aHSTHI sABIseTcs padoTa KaKAoro
o0ydaromerocss MO OBJAJCHHIO TMPAKTHUYECKUMH YMEHHSAMH M HaBBIKAMH MpodeccnoHambHON
JeATEIbHOCTH.

Koncynabranum (Tekymasi KOHCYJIbTAIUS, HAKAHYHE dK3aMEHA) SBISICTCS OTHOW W3 (opM
PYKOBOJICTBA yueOHOW pabOTOi OOYYAONIMXCS M OKa3aHUS UM TIOMOIIM B CaMOCTOSITEIHHOM
W3y4eHUU Marepuana IUCUUIUIMHBI, B JIMKBUJALMU HMMEIOLIMXCS MpOOENOB B 3HAHMSAX,
33I0JKEHHOCTEH M0 TEKYILIUM 3aHSATHUSM, B IOATOTOBKE MMCbMEHHBIX PaloT.

Tekymine KOHCYNbTAllMKM MPOBOSTCS TMpErnoAaBaTeseM, BEIyLIMM 3aHATHS B Y4eOHOI
rpyIIe, HAyYHbIM PYKOBOJIUTENIEM U HOCAT KaK MHIMBUAYAJIbHBIN, TaK U TPYIITIOBOM XapakTep.

CamMmocrosiTejibHasi padoTa o0ydaroumMxcsl HampaBlieHa Ha YrIyOJIeHHE U 3aKperuieHue
3HAHWH, MOJTYYCHHBIX HA JIGKIUAX M JAPYTrHUX 3aHATHUSX, BBHIPAOOTKY HABBIKOB CaMOCTOSTEIBHOTO
AKTHUBHOTO TPUOOPETEHUS! HOBBIX, JIOMONHHUTENBHBIX 3HAHWH, IMMOATOTOBKY K MPEICTOSIIHM
y4eOHBIM 3aHATHAM U TIPOMEKYTOYHOMY KOHTPOJTIO.

6. OHEHOYHBIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA
YCOEBAEMOCTH, MPOMEXYTOUHOH ATTECTAIIMA TIO0 HUTOI'AM
OCBOEHHUA AUCIMIIVIMHBI U YYEBHO-METOIWYECKOE OBECIIEYEHHUE
CAMOCTOSTEJABHOMN PABOTHI CTYJEHTOB

6.1. OuneHovHnblie cpeacrea AJasl CaMOCTOSITEILHOM paﬁoTLI H TEKYHIEro KOHTPOJIHA
ycneBaeMoCTH

Pasnen 1. Beeaenue. Posib MeTa/UIyprum M MaTepHajIOBeleHHs B JIKOHOMHKE
CTPaHbI

1. Crpykrypa MeTam1ypru4eckoro KOMILIEKca.

2. OcHOBHast MPOJYKLUs IIBETHOM METaJUTyprHH.

3. OcHOBHas MPOIYKIINS YEPHON METAILTypPTHH.

4. OcHOBHBIE 337]a4ll MaTEPUATIOBEICHUS.

5. BnusHue TeXHWYECKMX pelIeHH B METaUIypruM W MaTepualoBEJCHUH Ha
noKa3aTeal Hay4YHO-TEXHHYECKOTO Mporpecca, pa3BUTHE SKOHOMHKH M 0OOPOHOCIIOCOOHOCTH
CTpaHBI.

Paznen 2. AxkryanbHble Mpo0/ieMbl DIBEeTHOH METAJUIYPIMM M OCHOBHBIE
HaNpaBJIeHHUs] UX pPelleHust

1. OcobenHocT  MHUHEpalbHO-CBIpheBOM  0a3pl  Poccum,  sHepreTmyeckoro u
BCIIOMOTaTeNbHOTO ChIPbsI U aKTyaJIbHbIE MPOOJIEMBbI €€ pa3BUTHSL.

2. XapakTepucTHka 3a0ajJaHCOBOIO M HETPAJUIIMOHHOTO CBHIPbsS,, BTOPUYHOIO CHIPhS U
CBIPBSl TEXHOT'€HHOTO MPOUCX 0K ICHUSI.

3. CoBpeMeHHbIe TPOOIEMbI IPOU3BOJICTBA TAKEIBIX METAIJIOB.

4. CoBpeMeHHbIEe TPOOJIEMbI POU3BO/ICTBA JETKUX METAJUIOB.

5. CoBpemeHHbIe TPOOIEMBbI IPOU3BOJICTBA OJIATOPOAHBIX METAJIIOB.
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Paznesa 3. AkTyasnbHble PO0JeMbl MATEPHAJIOBEIeHUS U OCHOBHbIE HANpPaBJICHUS
HX pelieHus

1. CoBepiieHCTBOBaHHUE CYILECTBYIOIIMX M pa3padOTKa HOBBIX MapoK CTajel U CIUIaBOB.

2. PecypcocOeperaromye TeXHOIOTUN CHHTE3a JIMTAaTyp IBETHBIX M PEIKUX METAJIIOB.

3. IlyTH noBbIlIEHNs TPOYHOCTH METAIJION3/IEIINH.

4. Tlony4yeHue QUCIEPCHOYIPOYHEHHBIX CILIABOB.

5. IIpou3BOICTBO NOPOUIKOB U KOMIIO3ULIMOHHBIX MaTepHaIOB OCHOBE.

6.2. OleHOYHbIe cpeacTBA /UIA NPOBEJIeHUs TPOMEXKYTOYHOH aTTecTauuM
(3x3ameHa)

6.2.1. IIpuMepHbIii nepeyeHb BONPOCOB/3alaHMIl K IK3aMeHYy

1. Ha3oBute kpynHeiye 0Te4eCTBEHHbIE IPEIPUATHS [IBETHON METaJUTypriH.

2. ChopmynupyiTe MOHATUE KMUHEPATLHBIE PECYPCHD».

3. Uto 03HaYaeT TEPMUH «KOMIIJIEKCHOE ChIpbe»?

4. Kakue TpeOOoBaHUS MPEABSIBISIOT K METAIUTYPIHUECKOMY ChIPBIO?

5. Ilytn, oGecrnieunBaromye MOBBILIEHUE KaueCTBa MEJIHOI0 KOHIIEHTPATA, [0JIy4aeMoro
npy 00OTaIEHNH KOTYETaHHBIX MEAHO-IIMHKOBBIX py.1?

6. MexaHu3M ruIpoTEpPMaIbHOTO OCAKACHUS MEIM U3 pPAcTBOPOB BBINIEIAYMBAHUS Ha
TBEPJIOM MPOIYKTE?

7. Ha3oBuTe THUIIBI YIIOPHBIX Py 30JI0TA.

8. YKaxxuTe HeJOCTAaTKH TPAJUIIMOHHOTO METO/1a U3BJICYCHHS 30JI0Ta U3 YIIOPHBIX PY/I.

9. IlpuBeaure COBpPEMEHHBIE TI'MJIPOMETAJUIYPIUYECKHE TEXHOJOIMM IMepepaboTKu
YIIOPHOTO CYJIB(UAHOTO 30JI0TOCOAEPIKAIIETO CHIPHSL.

10. Kakue (akTopsl cIepKHUBarOT aKTUBHOE NPUMEHEHUE OHOBBILIEIAYUBAHUS 30J10Ta
Ha Tepputopun PO?

11. YTo mOHMMAOT MO TEPMHUHOM «IIPEr-poOOUHT»?

12. KakoBo moBe/ieHHE IMHKA B CTAJICIUIABUIILHOM TIporiecce?

13. IlpuBeauTte npuMepHBI XUMUYECKUN U (Pa30BbIi COCTaBBI CTAJIETIABUIILHOM MBUIH.

14. Kakue (akTopbl OCIOXKHSAIOT PEUUKIUHT LHUHKCOAEpkalleld CTajelIaBuIbHON
BTN ?

15. IlpuBeaute cCymiecTByIOIIME METOJbl M3BJICUEHUS LMHKA M3 TMbUIM YEpHOUN
METAJITYPIUH, UX JTOCTOMHCTBA U HEJOCTATKH.

16. IlpuBeauTe HETPAAUITMOHHBIC CHIPHEBHIE HCTOYHUKH METAIIOB TUIATHHOBOW TPYIIIIHL.

17. Tlo KakMM TE€XHOJIOTUYECKUM CXE€MaM BO3MO>KHO M3BJIEYEHHE TUIATHHOBBIX METAJJIOB
U3 XPOMHUTOBBIX pyn?

18. laiiTe XapakKTepHCTUKY METOJaM NepepadOTKH T'paBUTAIIMOHHBIX KOHIIEHTPATOB
30J10Ta.

19. B uewm 3akiro4aeTcs MpoLecc «MHTEHCUBHOTO IIMAHUPOBAHU 30J10Ta?

20. IlpuBenute mNpUMEpPHl PEAreHTOB-YCKOPUTENEH TpU THIPOMETAILTyPTHYECKOM
W3BJICYEHUH 30J10Ta U3 TPAaBUTALIMOHHBIX KOHIICHTPATOB.

21. OueHnTe TEPCIEKTUBBI 3aMEHBI IIMAHWAA Ha MAaJIOTOKCUYHBIE pPAaCTBOPHUTEIH B
TEXHOJIOTHSX BBIIIEIAYUBAHUS 30J10TA.

22. JlaiiTe XapaKTepUCTHKY CHIPhEBOW 0a3e MPOM3BOJCTBA TIMHO3EMa OTEYECTBEHHOMN
IPOMBIIIJIEHHOCTH.

23. Tlo kakoMy TOKa3aTei0 OICHUBAIOT Ka4eCTBO OOKCHTA M CIOCO0 ero JaibHeHIeH
nepepadoTKu?

24. B deM CymIHOCTb CITOcO0a KOMILIEKCHOH mepepadoTKu HedeTnHOB?

25. KakoBa poib pyIonoJAroToBKH HedelnHa U U3BECTHSAKA B MOBBIIICHUE MTOKa3aTeNei
MIPOM3BOJICTBA TIIMHO3eMa?

26. Kakwue sxonoruueckue npoosieMsl CTOST Mepesl aTlOMUHUEBBIMU 3aBOJaMU?

27. Kakue nerupyronme 100aBKH, 00€CIEUNBAIOT TOBBIIICHHE MPOYHOCTH U3CITUI U3
TUTaHAa, MOJIy4aeMbIX (DaCOHHBIM JTUThEM?
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28. JlaiiTe XapaKTepUCTUKY CIIOCO0aM IMOITYYEHHUS JINTHIX TUTAHOBBIX M3JEIUNA CIIOKHBIX
(dhopM C BBICOKUMHU MEXaHHUYECKUMHU CBOMCTBAMH.

29. JlaiiTe XapakTepUCTHKY crioco0aM BO3/IEHCTBHUS HA aIFOMUHUEBBIN pacIliaB C LIEJIbIO
IIOJIyUYEHUSI MEJIKO3EPHUCTON CTPYKTYpHI.

30. Kakumu MexaHMYeCKHMHU CBOMCTBaMH 00J1aAat0T MEJIKO3EPHUCTBIE CILIaBbI?

6.2.2. [IpuMepHBIe TeCTOBbIE 32IaHUs K IK3aMeHY

Bapuanr 1
Ne
Bomnpoc BapuanTel oTBeTa
n/n
1 2 3
1. Copnepxanue Mequ B iepepadaThiBaeMbIX 1. 5-10;
CyJb(QHUIHBIX METHBIX KOHIIEHTPATax 2. 10-15;
00BIYHO cocTaBseT, % 3. 15-35;
4. 35-50.
2. OtmetbTe cpean npuBeAEHHBIX pupoanbix | 1. CuFeSy;
MUHEPaJIOB M XAIbKOITHPHT 2. CuS;
3. CugS;
4. CuCOs-Cu(OH),.
3. CopneprkaHreM MeTaiula B KOHIICHTPATe 1. maccoBas equHHIIA;
Ha3bIBAETCS 2. o0beMHasl €IUMHUIIA;
3. OTHOIIEHHE MacChl METajlla B KOHIICHTpATe
K Macce MeTajuia B Py/Je;
4. oTHOUIEHHE MACCHl METaJlIa B KOHIIEHTPATE
K Macce KOHILICHTpaTa.
4. 30J10THIE PYABI, TIEpepad0TKa KOTOPHIX B 1. ynopHsre;

«CTaHAAPTHBIX)» YCIOBHAX [IHAHUPOBAHUS 2. OGenHele,

He obecnieunBaeT TpeOyeMoro 3. KOpEHHBIE,

W3BJICYCHHUSI 30J10TA, HA3bIBAIOT 4. 3abanaHcoOBBIE.

5. Heo0xoanmMocTh npeiBapuTeIbHOTO 1. HamM4YMeM KOpPOJIHKOB 30JI0Ta;
KOHIMIIMOHUPOBAHUS 30JI0TOM PYABI Iiepesl | 2. MPUCYTCTBHEM YIIIEPO/Ia;
[IUaHUPOBAHHUEM OMPEIEIISIETCS 3. TPUCYTCTBUEM HIETIOYHBIX METAIJIOB;

4. IpUCYTCTBHEM BJIEKTpyMa.
6. K HemocraTkaM OKHMCIHTEIILHOTO 00KUTa 1. BBICOKHE KanUTAIbHBIE 3aTPATHI;
KaK ITOATOTOBUTEILHON OIEPAIlHH [epe 2. JKeCTKUi KOHTPOJIb 32 BeiOpocamu SO u
UaHUPOBAHUEM YIIOPHBIX CYIb(UIHBIX As,03;
30II0TOCOZEPIKALIX MATEPHATIOB OTHOCHTCS | 3, GompLuast JUTHTENBHOCTb IPOLECCa;
4. moxasi CIUIaBJIIEMOCTh KOMITOHEHTOB
IIUXTHI.

7. YTo OTHOCHTCA K MPpOoOIeMaM pHUMEHEHUST 1. HEBO3MOXKHOCTB TIepepadOTKHA MUPUTHOTO
MUPOJIN3a JUIS IOATOTOBKH 30JI0TOH PYABI K | M apCEHONMUPUTHOTO KOHIICHTPATOB;
[IUAaHUPOBAHUIO? 2. Ooublas JUIMTEILHOCTh MPOLIECCa;

3. moxasi TMaHUPYEeMOCTb 30J10Ta U3-3a
KaIlCyJIMPOBaHUsI B TUPPOTHHE;

4. cepa 1 MBIIIbSK BBIIEISATCS B
aJIeMEHTapHOU hopme.

8. CojeprkaHne IMHKA B CTAJICTIaBUIILHBIX 1. nol;

IBLIX, %0 2. 1o 10;
3. 1o 20;
4. no 50.

9. OcHoOBHBIE TPOOJIEMBI TEPMUYECKUX 1. BBICOKMM pacxoZOoM BOCCTaHOBUTENS U
METOJIOB MepepabOTKU IIMHKCOIEPIKAIIHX Koppo3suei QyTepoBKHU meyeid;
CTaJIeTIaBUJIbHBIX IBUICH CBS3aHBI C 2. HEBO3MOXXHOCTBIO BBIBOJIA IMHKA M3

npoliecca, NpUBOJISIIEH K €0 HAKOIUICHHIO B
YJIaBJIMBAEMOM bUIN;




- Bormpoc Bapuants! oTBeTa
n/n
1 2 3
3. HEBO3MOXKHOCTBIO UX UCTIOIB30BAHUS 110
OTHOILEHHUIO K CBIPBIO, COIEpIKaILIEMY
ynopHblie ¢peppuTHBIE (POPMBI IMHKA;
4. HEBO3MOXHOCTBIO JIOU3BJICUCHUS
0J1aropoJHBIX METAIJIOB.

10. | ITnotHocTh muaTuus! npu 20 °C, r/cm® 1. 27,

2. 8,9;
3. 11,3;
4. 215.

11. | ITpoxyKT-KOHIEHTPATOP IIATHHOBBIX 1. XpOMHUTOBBI KOHIICHTPAT;

METAJIIOB MTPH MEXaHWMYECKOM OOOTaIlleHNH | 2. MarHWTHas QpaKius;
XPOMHUTCOZAEPKAIIUX PYA AYHHTOBBIX 3. XBOCTHI,
MaccuBoB Cpeanero Ypaia 4. TIeHHBIH IPOJYKT.

12. | K meronam nepepaboTKH GOraThixX 1o 1. uHTEHCHBHOE IMAHUPOBAHHE,;
30JI0TY TPABUTAIIMOHHBIX KOHIICHTPATOB 2. KOHBEPTHPOBAHHE;

OTHOCHUTCA 3. BeIbIICBAHMUE,
4. CepHOKHCIOTHOE BBIIIEIAYHBAHHE.

13. | OrmernTe cpenn npuBeneHHbIX pupoanbix | 1. AlOs;

MUHEPAJIOB aJTFOMHUHHS TUAPAPTUILIHT: 2. (K,Na)20-Al;,03-2Si0;
3. A|203-23i02'2H20;
4. Al(OH)s.

14. | [lepenoBast TeXHOIOTHs CBEPXIITYOOKOTO 1. U3BECTKOBOTO MOJIOKA;
00ECKPEMHHUBAHUS ATFOMHHATHBIX 2. TBepabIx pactBopoB CO2 B
pacTBOPOB MpH MepepaboTKe HEPETHUHOBBIX | YETHIPEXKAJIBIIUEBOM THAPOATIOMHUHATE;
KOHIIGHTPATOB BKJIIOYAET MCIIOIB30BAHUE! 3. BBICOKOTEMIIEPATYPHBIX aBTOKJIABHBIX

TEXHOJIOTHH,
4. KaTaTUTUYECKU aKTUBHBIX U3BECTKOBBIX
JI00aBOK.

15. | B coBpeMeHHOI IPOMBINLIEHHOM NpakTuKe | 1. 9JIEeKTPOJIN3 paciuiaBa KPUOJIUTa;
OCHOBHBIM METOJIOM TOJyYCHUS 2. 2JEKTPOJIU3 KPHOIHUTO-TIIMHO3EMHOTO
METAJUTHYECKOTO ATIOMUHHUS SBJISETCS: pacriaBa,;

3. 2JEKTPOJH3 paciiiaBa XJIOPHUIOB
ANFOMUHMUSI;
4. Boccranosnenue Al,Os Bogopoom.

16. | Ipou3BOACTBO ATIOMUHMS B 1. BBICOKMM ypOBHEM 00pa30oBaHUs U
ANEKTPOJIU3EPAX C CAMOOOKUTAIOIIUMCS BBIOPOCOB 3arps3HSIONINX BEIIECTB;
AHOJIOM COTIPSDKEHO C 2. TOJTyYCHUEM ATTFOMUHUS BHICOKOH YaCTOTHI;

3. TOTepsAMU ATFOMUHUS;
4. TIOBBIIIEHHEM YJIEIBHOTO pacxo/a
AJICKTPOIHEPTHH.
17. | CeoiicTBO THTaHA, OCIOKHSIOLIEE 1. BBICOKasi XUMUYECKAsi aKTUBHOCTB B
TEXHOJIOTHUYECKHIA MPOIIECC MPOU3BOICTBA pacIIaBIeHHOM COCTOSIHUM;
JieTajell 13 THTAHOBBIX CILIABOB 2. HU3Kas XUMUYECKasi aKTUBHOCTD;
3. HU3Kas TemIiepaTypa IUIaBICHHS;
4. HU3Kas TeMIlepaTypa KHICHHUSL.
18. Croco0 muThsI, HE TTO3BOJIAIONIHM MOIy4daTh | 1. IUTHE MO JaBICHUEM,
OTIIUBKH 00JIee TOUHBIX Pa3MEpOB C 2. IIEHTPOOEIKHOE JINTHE;
XOPOILINM KaueCTBOM ITOBEPXHOCTH 3. JIHTBE MO BBHIIUIABISEMBIM MOJIEIISIM;
4. uThe B TIECYaHO-TIIUHSHBIC (DOPMEI.
19. | Jlns mpowM3BO/CTBA TUTAHOBBIX CILIABOB 1. tpyOuarsre;
UCIIOJIB3YIOT MEeYH 2. WAXTHBIE;
3. BaKyyMHBIE;
4

. II€YN KUITAIICTO CJIO.
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Ne
Bomnpoc BapuanTsl oTBeTa
n/n
1 2 3
20. | K npo6GiemMaM mosryyeHus aTlFOMUHEBBIX 1. CKJIOHHOCTB CIUIABOB K 00pa30BaHHIO
CIJIABOB C BBICOKHMH PECYPCHBIMHU KPYITHO3EPHUCTOH CTPYKTYPBI, YTO IPUBOAUT
XapaKTePUCTUKAMHU OTHOCST K QHM30TPOIIMHU CBOICTB U MTOBBIIIEHHOMY
KOJIMYECTBY JAe(EKTOB;
2. BBICOKYIO TEMIIEpaTypy IIaBICHUS
CIUIABOB;
3. HU3KYIO TEeMIEpaTypy KHIICHHUS CIUIABOB,
4. HM3KYIO )KHJKOTEKY4YeCTh CIJIaBOB.
Bapuanr 2
Ne
Bormpoc Bapuants! oTBeTa
n/m
1 2 3
1. Copep:kaHne IIMHKA B TIepepadaThIBAEMBIX 1. 0,05-2;
BBICOKOKaYEeCTBEHHBIX CyNb(OUAHBIX MeIHbIX | 2. 5 -10;
KOHIIEHTpAaTax COCTaBIsIET, % 3. 10-25;
4. 25-40.
2. OtmeTtbTe cpeau npuBeAEHHBIX TpupoaHbix | 1. CuFeSy;
MUHEPaJIOB MEIN KOBEJUTUH 2. CuS;
3. CugS;
4. CuCOs-Cu(OH),.

3. K noaroroButensHBIM IpolieccaM 1. npoGnenue, u3MenpUeHNE U

OTHOCHTCH KIIacCU(UKAIINS;
2. CTyIIEHHUE;
3. ¢unpTpanms;
4. dbnorarus.

4, CrnoxHOCTB TIepepabOTKH YHOPHBIX 30J0THIX | 1. OMM3KON TUIOTHOCTHIO CYIBb(UIHBIX

CyJIb(QUIHBIX PYJ CBSI3aHA C MUHEpPAJIOB;
2. BBICOKOI! IUIOTHOCTBIO 30J10Ta,;
3. BBICOKOH TeMIepaTypoi TIaBICHHsI
30J10Ta,
4. TOHKOW BKPAIIEHHOCTBIO 30J10Ta B
CyJb(QHTHbIE MUHEPAIIBL.

S. K HenocraTtkam aBTOKJIaBHOTO 1. BbICOKHE KaUTAIbHBIE 3aTPATHI;
OKHUCIIUTEIIBHOTO BBIIICITAYNBAHUS KAK 2. )KECTKUI KOHTPOJIb 3a BeIOpocamu SO, u
MOJTrOTOBUTENILHOM Ollepaliiy nepen As,03;

IMAHHIPOBAHMEM YIIOPHBIX CYJTb(HIHBIX 3. GosbIas JIMTENBLHOCTD MPOIIECCa;
30JIOTOCOACPHKAIINX MATCPHATIOB OTHOCUTCA | 4 rjj0xas criaBaseMOCTh KOMIIOHEHTOB
HIUXTEHI.

6. Yrto HE OTHOCHTCS K MPEUMYIIeCTBaM 1. cHmKeHHe TeMIlepaTyphl IPeBapUTEIbHOM
NPUMEHEHUS CBEPXTOHKOTO U3MEIIbUEHHS TepMOOOpabOTKH;
pyab? 2. CyIIECTBEHHOE CHMKEHHUE MOTEPh 30J10Ta C

XBOCTaMH I[IHAHHUPOBAHUS;

3. nepepaboTKa MTUPUTHO-aPCEHOMUPUTHBIX
PyA;

4. ocyuiecTBieHue TBepA0(ha3HBIX PEaKIUU
0e3 oBoa TeIIa.

7. Yro siBIISIETCS OCHOBHBIM HEJOCTATKOM 1. karcynupoBaHUe 30JI0Ta B IUPPOTHHE;
MUPOJIN3a KaK METOAa KOHIUIMOHUPOBAHUS | 2. TOHKHE YaCTHIBI 30JI0Ta B IPOIYKTE;
30JI0TOH pyABI? 3. MmopucTas CTPYKTypa MpOAyKTa;

4. cepa 1 MBIIIBSK BBIIETATCS B
aJIeMeHTapHOU hopme.

8. 7Kene3o u IMHK IPUCYTCTBYIOT B 1. cynbdunos,;

CTaJIeTIaBUIBHBIX IBUIX B (hopMe 2. OKCHUJIOB U (EpPUTOB;
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- Bormpoc Bapuants! oTBeTa
/11
1 2 3
3. THIPOKCHIOB;
4, XaIbKOTEHUIOB.
9. OCHOBHEIE TIPOOJIEMBI 1. C BBICOKMM pacxoI0M BOCCTAHOBUTENS U
THUAPOMETAILTYPTHYECKUX MICTOYHBIX Koppo3ucii GpyTepoBKHU neuei;
METOJIOB MepepabOTKU IIMHKCOICPKAIIHX 2. ¢ HEBO3MOKHOCTHIO BBIBOJIA ITHHKA U3
CTaJIeTIABUIIHHBIX TIBUICH CBA3aHBI nporiecca, IPUBOJIAIICH K ero HAKOTUICHHIO B
yJIaBITUBAEMOU TIHLIH;
3. C HEBO3MOXKHOCTBIO MX HCIOJIB30BAHMUS 10
OTHOIIICHUIO K CBIPBIO, COIEPIKAIIEMY
ynopHble ¢peppuTHBIE (POPMBI IMHKA;
4. ¢ HEeBO3MOXKHOCTBIO JIOM3BIICUCHHUSI
0JIaTOPOHBIX METAJIJIOB,

10. | [IpuHOMOHAIBEHOE 3HAYECHHE IS 1. KOHBIOHKTYpA HUKEIIS;

OTCUCCTBCHHOI'O INIATUHOMETALJIbHOT'O 2. MOJIMMETAJINYECKUI Xapakrep

KOMILJICKCA, B OTJIMYKEC OT APYTI'UX BEAYIIUX pOCCHﬁCKHX pyxz;

nponyuenros MIII', umeer: 3. reorpaduyeckoe MoI0KEHHE 3aBOJIOB;
4. nensl Ha MIIT.

11. OcHoBHas npobiieMa B 1. pasnenenuem xees3a U IIATHHOBBIX
W3BJICYCHUH TUIATUHOBBIX METAJUIOB IIPU METAJIOB M3 MATHUTHOIO MIPOIYKTa
nepepadOTKe XPOMHUTOBBIX PYA AYHUTOBBIX | 0OOTAIECHHS,

MaccnBoB CpezHero Ypaia cBsi3aHa ¢ 2. TIepexo/IOM IUTATHHOBBIX METAILIOB B
ra3oByio (a3y;
3. TOTEPAMH IIATHHOBBIX METAJLIOB C
MBLTSIMU;
4. morepsAMH IIIATHHOBBIX METAJUIOB CO
IJTAKOM.

12. FHHPOMeTaHHprH‘IeCKaH HepepaGOTKa 1. BBICOKMM U3BJIEYEHUEM 30JI0TOM;
Goratex 110 3010ty (Gosee 100 r/T) 2. HU3KHUM U3BJICYEHUEM 30JI0Ta;
I'PaBHOKOHIICHTPATOB TPaUIIMOHHLIM 3. mepexo/1oM 30J10Ta B ra3oByo a3y,
[IMaHHPOBAHNEM XapaKTCPHU3YCTCs 4. ocaxjieHHeM 30J10Ta B TBEPIYIO (asy.

13. | Jlus mosnyveHus TIIMHO3EMa METOIOM 1. HepeTMHOBBIEC KOHI[CHTPATHI;

Baiiepa Hanbonee mpueMIeMbIM BUIOM 2. OOKCUTBI THIAPAPTHIUTOBOTO THIIA C
CBIPBS SBJISFOTCS HU3KHM COJICP)KaHUEM KpeMHe3eMa;
3. OOKCHUTBI TUACIIOPOBOTO THIIA;
4. GOKCUTBI TUIPAPTUITUTOBOTO TUIIA C
BBICOKHMM COJICP)KaHUEM KpEeMHE3eMa.

14. | I'maBHas npoGiema nojy4eHust IIIMHO3EMa 1. B HEOOXOIMMOCTH MPAKTUYECCKH ITOJTHOTO

13 He(eIMHOB 3aKIII0YaeTCs B paznenenus anementoB Al (III) u Si (IV);
2. B HEOOXOJUMOCTH YTUIIU3AI[H OTBAIIOB
KpacHBIX [IJIAMOB;
3. B IOMYTHOM H3BJICYCHUU OJIATOPOIHBIX
METaJIJIOB;
4. B HEOOXOIUMOCTH TTOAACP KAHIS
TeMneparypsl cnekanus Boiue 2000 °C.

15. | IIpu npou3BOACTBE TIIMHO3EMA METOIOM 1. morsomnieHusI U30BITOYHOI'O TEILIa IIPH €ro
CIICKAHUS B IIUXTY BBOJAT U3BECTHSK C Pa3IOKEHHH,

LEJBI0 2. ob6paszoanus B cnéke CaO-Fe,0s;

3. obpaszosanus B créke 2Ca0-SiOy;

4. obpasosanus B cnéke Ca0O-Al,Os.

16. | IpowussoacTBo 1. oOpazoBaHuEM YTONBHOI MEHHI B

AITIOMHUHHSA SJICKTPOJIUTUICCKUM crocobom
OCJIOXKHACTCA

3JIEKTPOJIU3EPE, HETATUBHO BIIUSIOIIEH HA
MOKA3aTeJN AIIEKTPOIIH3a;
2. CIIOKHOCTBIO MOJIIepKaHus padoueit
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H/I'I

Bomnpoc

BapuanTsl oTBeTa

3

TEeMIIEpaTyphl B 3JIEKTPOIU3EPE;
3. BBICOKHMM TepeHANpPsHKEHUEM BOAOPOa Ha
KaToje;

4. HU3KOH TeMIlepaTypoil IIaBIeHUS
ATIOMUHUSA.

17.

OcHoBHas IMPUMECH B TUTAHOBBIX cIiuiaBax?

. LUHK;
. KHCJIOPOZ;
. cepa;

. dochop.

18.

Temrepatypa TUIaBJICHUS THTAHA?

327 °C;

. 1083 °C;
. 1670 °C;
. 3400 °C.

19.

CBoOHCTBO THTaHA, OCIIOKHAIONICE
TEXHOJIOTHYECKHI MPOIIeCC MPOU3BOACTBA
I[CTaJIeP'I N3 TUTAHOBBIX CIIJIaBOB

PlAwOPRRwNR

. pacmyIaBJICHHBIM TUTaH aKTUBHO
B3aMMO/JIEHCTBYET CO BCEMH OOBIYHBIMU
OTHEYTIOPHBIMU MaTepUaiaMHy, U3 KOTOPHIX
BBINOJIHEHA TUIABUJIbHAS 30HA TUIABUIIBHOTO
arperara;

2. BBICOKasi KOPPO3MOHHAS CTOMKOCTD;

3. HM3Kas TeMIeparypa IJIaBJIeHHUS;

4. HM3Kas Temreparypa KUICHHSL.

20.

ToHkast 3epeHHast CTpyKTypa cIijlaBa
MO3BOJISIET

1. yMeHBIIUTH pa3Mepsl 1e(eKTOB
(MHKpOIIOPHI, BBIICTICHUS] BTOPUYHBIX (a3 1o
TpaHuUIlaM 3epeH);

2. YMCHBUINTH JIACTUYHOCTS CIIJIaBa;

3. YMEHBIINUTH TEMIIEPATYPY IIaBICHHUS
CIUIaBa,

4. He OKa3bIBACT BIMAHUS Ha MEXaHUIECKHE
CBONCTBA CIIJIABA.

Bapuanr 3

Bomnpoc

Bapuants! oTBeTa

2

3

K mprunHam, 0CIOKHSIONIM
¢iioTaroHHOE 000TaIIeHNUE METHO-
[IUHKOBBIX Py, HE OTHOCUTCS

1. MIOTHOCTH MHUHEPAJIOB,;

2. XapakTep BKpaIICHHOCTH MUHEPAJIOB
MEJIH, [IUHKA, TUPUTA;

3. 61m30CTh (PIOTAIMOHHBIX CBOWCTB
cynb(UI0B MEJIH, IIUHKA U JKee3a,;

. CJIOKHOCTH BEIICCTBEHHOT'O COCTaBa PY/IbI.

OtmeThTe cpeau HpI/IBeZ[éHHLIX MIPpUPOAHBIX
MHUHEPAJI0B MCIN XaJIbKO3UH

. CuFeS;

CuS

. CusS

. CUSiOs-ZHzO

B oTBanax u XBOCTOXpaHMIHIIAX
CKIIaINPYIOTCS

. XBOCTBI O0OTaIECHNS,
. KOHUEHTPATBHI;
. IPOMEKYTOYHBIE IPOTYKTHI;

. pyna.

K meromam, mo3BOJISIONINM
WHTEHCH(DUIIMPOBATH MPOIIECC
[IUAaHUPOBAHUS YIIOPHBIX CYTb(UITHBIX
30JI0OTOCOEPIKAIIUX PY/I, HE OTHOCUTCA

Pl wNpRS N RS

. aBTOKJIAaBHOE OKMCIIMTEIILHOE
BBIIIEIAYNBAHUE;

2. OMOBBIIIIEIaYNBAHHE;

3. OKHCIHTENbHBIN 00U

4. BOCCTAaHOBUTEILHBIN OOKHI.
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_ Bonpoc Bapuants! oTBeTa
n/n

1 2 3

S. K HenmocraTkam OHOOKHUCIUTETEHOTO 1. BbICOKHE KanUTAIBHbIC 3aTPATHI;
BBILIETAUMBAHNS KaK IOATOTOBUTENLHOM 2. JKECTKHI KOHTPOJIb 3a BeIOpocamu SO, u
OIEpalyuy NEPE] IMAaHUPOBAHUEM YHOPHBIX | As,0s:
30JI0TOCOCPHKAIINX MATEPHATIOB OTHOCUTCS | 3, Goupluasi JIHTEIHOCTD IIPOLECCa;

4. 1oxast CIUTaBIsIeMOCTh KOMIIOHEHTOB
HIMXTBHI.

6. Kakoii 3¢ pexT He siBhsieTcs: OCNoKHEHHEM 1. morepu 30710Ta ¢ OTXOAALIMMH Tra3aMH;
MIPY OKUCIIUTENEHOM 00KHUre 30J0TOH 2. OIUIAaBJICHUE PYAHBIX YaCTHUII,
pyas1? 3. BBICOKHI pacxoj KOKca;

4. xamncynupoBaHHE 30J10Ta
PEKPUCTAIIIN30BAHHBIM T€MAaTUTOM.

7. Urto oTHOCHUTCS K HEAOCTAaTKaM IIpoLecca 1. BbICOKas CEIEKTUBHOCTH PACTBOPHUTEIIS;
BBILIENIAYMBAHUS 30JI0TA IUAHUCTHIMU 2. TOKCUYHOCTH LIUAHUCTHIX COCANHECHUH;
pactBopamu? 3. BBICOKOE M3BJICUEHHE 30JI0Ta,;

4. mpocToTa anmnaparypHoro oopMIICHUS.

8. OcHoBHast mpobieMa NpsIMOro BO3Bparta 1. C BBICOKMM pacxo/lOM BOCCTAHOBHUTEIS U
UHKCO/IePIKAIlNX CTaJeTIIaBHIIbHBIX MbUICH | Kopposuel GyTepoBKHU meyeid;

B OCHOBHO€ IIPOM3BOACTBO CBS3aHA 2. ¢ HEBO3MOKHOCTBIO BBIBOJA ITMHKA U3
npoliecca, IPUBOIAIIEH K €0 HAKOIUICHHIO B
YJIaBJIMBAEMOM TbUIN;
3. C HEBO3MOXKHOCTBIO MIX MCIOJIB30BAHUS 10
OTHOIIECHHUIO K CBIPBIO, COEpKALIEMY
yropHsIe (peppuTHBIE POPMBI IIMHKA;
4. c HEeBO3MOXKHOCTBIO JIOM3BIICUCHHSI
OIIarOpPOIHBIX METAIIJIOB.
9. Huskue nokasatenu 1o n3BjaeyeHUIo NMHKAa | 1. ¢eppuTOB LUHKA;
U3 CTaJeIIaBUIIbHBIX MBUICH MIETOYHBIMH 2. cynb(huaoB,;
pacTBopamMu 00YCIIOBJIEHBI IPUCYTCTBUEM 3. XaNbKOTEHUJIOB;
IIMHKA B (hopMe 4. srieMeHTapHOM.
10. K merannam nnatuHoBoM rpymmsl oTHOCsTCs | 1. Pt, Pd;
2. Pb, Os;
3. 1Ir, Cu;
4. Pt, Au.
11. | B kauecTBe NEpPCHEKTUBHOTO CHIPHEBOTO 1. menmbie OpGHUPOBBIE PY/IBI;
HCTOYHHUKA IIJIATUHOBBIX MCTAJIJIOB 2 XPOMUTOBEIE pYI[BI;
BBICTYIIAIOT 3. GOKCHTEL;
4. 1utaMpl BIEKTPOITH3a HUKEIISL.
12. | I'paBuTAlMOHHBIE METOIBI OOOTAILEHHS HE 1. cB0oGOIHOE KPYITHOE 30J10TO;
IIO3BOJIAIOT U3BJICYD 2. KpYITHOE B py6aHH(e,
3. KpYIIHOE 30JI0TO B CPOCTKAX C
CyIb(pUIaAMHU;
4. TOHKOIUCIIEPCHOE 30JI0TO.
13. | Al,Osu Na,COj3 nosy4aror npu 1. HeenMHOBBIX KOHIIEHTPATOB;
nepepadoTKe 2. OOKCUTOB THIPAapPTrHINTOBOTO THIIA C
HU3KHUM COJIEp)KaHUEM KpeMHe3eMa;
3. OOKCHUTOB IMACTIOPOBOTO THUIIA;
4. GOKCUTOB THAPAPTUIUTOBOTO TUIIA C
BBICOKHM COJIEp)KaHUEM KpEMHE3eMa.
14. ITpu BEIIETaYMBaHUN He(EMHHOBBIX CrieKoB | 1. Na,O-Al,03-2Si0,-2H,0;

SiO, ocaxmaercs B BUJIE:

2. 3Ca0-Al,03-mSiO,(6-2m)H,0;
3. 2Ca0-SiOy;
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Ne
Bomnpoc BapuanTsl oTBeTa
n/n
1 2 3
4, CaO-SiOZ'Hzo.

15. IMpeumymiecTBo HehenuHoB niepen apyruMu | 1. Beicokom comepkanuu Al,Os;
CBIPHEBBIMU UCTOYHUKAMH ATFOMUHUS 2. HU3KOM COJIEPKaHUHU BPEAHBIX IPHUMECEH;
3aKIII0YaeTCs B: 3. KOMIUIEKCHOM XapakTepe;

4. ero IOCTYIHOCTH H MTPOCTOTE
mepepadoTKH.

16. | B npOMBIILIEHHOCTH ATIOMUHHMI TTONTYYal0T | 1. NHPOMETALTYpruy;

METOJIOM 2. TUIPOMETATYPTHUH;
3. DIEKTpOMETAJUTYpIuy,
4. BceMH MEpEeYNCICHHBIMU CIIOCOOaMHU.

17. | MakcuManbHO JOIyCTUMAs KOHLIIEHTPALHs 1. 0,2;

KHCIIOpOJla B TUTAHOBHIX CIIaBax, % 2. 1;
3. 2,5;
4. 5.

18. | Usrorosienue GpacoOHHBIX OTIUBOK U3 1. HM3KUMU TeMIlepaTypaMu 3IUBKH H

TUTAHOBBIX CIJIABOB OCIOXKHSETCS XMMHUYECKOW aKTHUBHOCTBIO THTAHOBBIX
pacIuiaBoB;
2. BBICOKMMH TEMIIEpPATypaMH 3aTHBKHU H
XMMHUYECKOW aKTUBHOCTBIO THTAHOBBIX
pacIuIaBoB;
3. HU3KOH aKTUBHOCTBHIO TUTAHOBBIX
pacIuiaBoB,;
4. HU3KOH JKUJKOTEKYUYECThIO TUTAHOBBIX
pacIiaBoB.

19. | Ha obpasoBanue n1eeKTOB B 1. Hu3Kas MIOTHOCTH;

CIUTaBax BJIMSIOT TaKWe CeUU(PUICCKUES 2. pe3Koe U3MCHEHHE

CBOIICTBa TUTaHA, KaK MEXaHUYECKUX CBOWCTB B PE3YJIbTATE
PacTBOpPEHHS B METAIlIe MTPOAYKTOB
XMMHYECKOTO B3aUMO/ICHCTBYS,
3. HH3Kas ylenbHas Macca;
4. HU3Kas TEIUIONPOBOJIHOCTE.

20. | MeTon, O3BOJIAIONIMI YIIydIIaTh 1. MuKposIeTHpOBaHHE;
MUKPOCTPYKTYPY, MEXaHUYECKUE 2. 00paboTKa JIaBJICHUEM;
9KCIUTyaTal[MOHHbBIC CBOWCTB aJJFOMHHUEBBIX | 3. HOpMaIH3allus,

CILUTaBOB 4. cpemHUI OTIYCK.

6.2.3. Kputepuu o1eHOK MPOME:KYTOYHOI aTTecTalHH (IK3aMeHa)

Ounenka
Iloporoselii ypoBeHb Yriay0JeHHbIi IIpoaBuHYTHI YPOBEHD
«2» OCBOEHHS YPOBeHb O0CBOEHHUS OCBOEHHUS
(HEY10BJIETBOPUTEILHO) 3» «@» «5»
(Y10BJIETBOPUTEJIBHO) (xopoio) (OTJINYHO)

ITocemenne menee 50 %
JIEKLIIMOHHBIX U
MPaKTUYECKUX 3aHATUN

ITocemenue He menee 60
% JEKIIMOHHBIX 1
MPaKTUYECKUX 3aHATUN

Ilocemenue He MeHEE
70 % neKUOHHBIX U
MPaKTUYECKUX 3aHATUN

Ilocemenue He MeHEe
85 % JIeKIIMOHHBIX U
MPaKTUYECKUX 3aHATUN
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Onenka

Iloporoselii ypoBeHb Yriy0JeHHbIi IIpoaBMHYTHII YPOBEHD
«2» OCBOCHHUSA YPOBEHb OCBOCHHUS OCBOEHHUS
(Hey10BJIETBOPHUTEJIbLHO) «3» «“» «5»
(Y10BJIETBOPUTEJIbHO) (xopoio) (OTJAMYHO)

Iocemenne menee 50 %
JICKIMOHHBIX U
MIPAKTUYECKUX 3aHATUI

ITocemenne ue menee 60
% JIEKIMOHHBIX 1
MIPAKTUYECKUX 3aHATUN

ITocemmenne He MeHEE
70 % neKUOHHBIX U
MIPaKTUYECKUX 3aHATUN

ITocemmenne He MeHEE
85 % JIeKIIMOHHBIX U
MIPaKTUYECKUX 3aHATUH

CryneHT He 3HaeT
3HAYUTEIBHON YacTh
Mmarepuarna, JI0mycKaeT
CYIICCTBEHHBIC OIMOKH B
OTBETax Ha BOMPOCHI

CTyneHT MoBepXHOCTHO
3HAeT MaTepuai
OCHOBHBIX Pa3eNoB U
TeM y4eOHOMH
JUCLMIUIMHBI, TOITyCKaeT
HETOYHOCTH B OTBETE Ha

CTymeHT XOpoIIo 3HaeT
Marepual, FpaMOTHO U IO
CYILECTBY HM3JIaraer ero,
JIOIyCKast HEKOTOpbIe
HETOYHOCTH B OTBETE Ha
BOIIPOC.

CTyIeHT B IOJTHOM
00BEME 3HACT MaTepuall,
IPaMOTHO U MO CYILECTBY
M3JIaraet ero, He
JIOTYCKast CYyHIeCTBEHHBIX
HETOYHOCTEN B OTBETE HA

TpOTpaMMOil 00ydeHHS
3aJaHUH

porpaMMoil 00ydeHHs
3ajaHuH

porpaMMoil o0ydeHHs
3aJJaHuN

BOIPOC BOIPOC
He ymeer naxonuth HWHuorpa Haxoaut YBepeHHO HaXOUT Besommbouno Haxoaur
peteHns OONBITHHCTBA pelieHus pelieHus pelieHus
MpeayCMOTPEHHBIX MpeayCMOTPEHHBIX MpeayCMOTPEHHBIX MpeayCMOTPEHHBIX

TIpOTpaMMoil 00ydeHHS
3aJaHuN

BonpmmHCTBO
MPEIYCMOTPEHHBIX
mporpaMMoil 00yueHHS
3a/laHIi He BEITIOJIHEHO

[IpenycmotpeHHbIe
TporpaMMoil 00ydeHHs
3a/I1aHUS BBITIOTHEHBI
YIOBJIECTBOPUTEIHHO

IIpenycmorpeHnHsle
POrpaMMOoi 00ydeHHs
3aJlaHusl yCHELIHO
BBITIOJTHEHBI

IIpenycmorpenHsle
POrpaMMOi 00ydeHHs
3aJlaHusl yCHEIIHO
BBITIOJTHEHBI

Hpumepnaﬂ WKala oueHusanun 3HAHUIL 8 MeCM O8Ol d)opme:

KoJsin4yecTBO NpaBWIIbHBIX 0TBETOB, %o Onenka
0-50 HeynoBiaeTBOpUTENBHO
51-65 Y 10BJIETBOPUTEIHEHO
66-85 Xopo1io
86-100 Omimyno

7. YYEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

7.1. OcHoBHas JIMTEepaTypa

1. Crpuwxko JI.C. Meramnyprusi 3050ta u cepedbpa: Yued. mocodue. M.:. MUCHUC,
2001. 336 c.

2. Mertamnyprusi IBETHBIX MeTaJuIoB: yueOHHUK / B.M. CuzsikoB u np. CI16.: ['opH. yH-T,
2015.392 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402

3. IlerpoB I'.B. Mertamnyprusi TsoKenblX W OJaropoAHBIX METAIOB: ydel. mocobue /
I'.B. Iletpos, A.A. bonyan, C.b. ®okuna. Cankt-Iletepoypr: Jlema, 2017. 184 c.

http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=402&task=s
et_static reg&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=6%D0%9F3%2E2%2F%D0%9F
%2030%2D786621671<.>

4. Vtxun H.U. TlpousBonctBo 1BeTHbIX MeTauioB. M.: Matepmer Unxunupunr, 2002.
442 c.

5. IletpoB I'.B.  CoBpemMeHHOE COCTOSSHUE€ W  TEXHOJOTUYECKHE  IEPCIIEKTHUBBI
IIPOM3BOJICTBA MJIATHHOBBIX METAJLUIOB U3 XpoMHUTOBBIX pya. CII6.: Heapa, 2001. 200 c.

6. ImaTMHOBBIC METAJTBI B TUIIEPTEHHBIX HUKEIIEBBIX MECTOPOKIACHUSIX M MEPCIICKTHBEI
uX npomeituieHHoro u3Bneyenus / B.I'. Jlazapenkos u ap. CII6.: Henpa, 2006. 188 c.

7. Metannyprus OJ1aropoJHbIX MeTayuioB: Yd4eOHuk st By3oB / Iloxm oOmi. pen.
JI.B. YUyraesa . 2-e u3na., nepepad. u gomn. M. : Meramnyprus, 1987. 432 c.
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8. IlmatnHOMeTaUIbHBIC MECTOPOXKAeHU Mupa. T.2: [lnatuHOCOAEpIKAIITE XPOMUTOBEIE

u tuTaHomaruetutoBble MectopoxnaeHus/ J.A.Jlomgua. M.: OOO "T'eomndopmientp”, 2003.
409 c.

7.2. JlonmotHUTEIbHAS JIUTEpaTypa

1. ABroknaBHas ruapoMetatyprust 1BeTHbIXx MeTtaywioB / C.C. Haboiuenko, JI.IL. Hu,
SI.M. Ineepcon u np.; Ilox pen. C.C. HabGoituenko. ExarepunOypr: 'OY VITY-VIIU, 2002.
940 c.

2. CoBpeMeHHbIE TPOOJIEMbl METAUIyprUd M MaTepHaAIOBEACHUS  OJIaropoaHbIX
meTauioB: yueo. mocodue / C.W. JloneiT u ap. Mocksa: MUCHC, 2012. 196 c.

https://e.lanbook.com/book/47428

7.3. ba3bl JaHHBIX, 3JIeKTPOHHO-0MOIHOTEeYHbIe CHCTEMbI, HH()OPMAIIMOHHO-
CIPaBOYHbIE H MONCKOBbIE CHCTEMBI

1. Hayunas snexTponHas 6ubimoreka «Scopus» https://www.scopus.com

2. Hayunas snektponHas 6ubnmoreka ScienceDirect: http://www.sciencedirect.com

3. Hayunas snextponnas oubimmoreka «eLIBRARY »: https://elibrary.ru

4. TTouckorsie cuctemsl Yandex, Google, Rambler, Yahoo u ap.

5. Ilopran metayutyprudeckoit orpaciu: http://www.infogeo.ru

6. TepMogrHAMUUECKHE 0asbl JIAHHBIX | http://www.factsage.com,
http://www.chem.msu.su/rus/handbook/ivtan

7. DNeKTpOHHO-0MOIMOTEYHAsE CUCTEMa M3AaTeNbCKOTo IeHTpa «Jlanby:

https://e.lanbook.com/books

8. Dnexrponnas oubimorexa Poccuiickoii ['ocynapcrBennoit buoimorexku (PT'B):

9. DnekTpoHHas 6bubnmoreka yueobuukos: http://studentam.net

10. Dnekrponno-6ubaHoTeuHas cucrema «95C FOPAUT» www.biblio-online.ru.

11. Dnektponnast OubnuoreuHass cucrema «HamuonanpHbli 1HGPOBOIT  pecypc
«PykonT»»: http://rucont.ru

12. DnekrponHo-OubIMOTeYHas cuctema «SciTecLibrary»: http://www.sciteclibrary.ru

7.4. Y4eOHO-MeToAUYEeCKOe 00ecreyeHue CAMOCTOSATE/ILHOMH padoThl CTy/IeHTa

1. CoBpemeHnHble TpOOJIEMbl METALUIYPTUM M MaTepuanoBefeHus:  Meronnueckue
ykazaHusa K mnpaktudeckum 3aHatusaMm / Cocrt. I'.B. Ilerpos, C.b. ®okuna. CII6: Jlema, 2018.
14 c.

http://ior.spmi.ru/system/files/pr/pr_1542964799.pdf

2. CoBpeMeHHBIE TIPOOJIEMbI METAUTYPTUU M MaTepUAIOBEACHHS: MeToanuecKkue
yKa3aHus K caMOCTOATEIbHOM padote [Inexkrponnsiii pecypc] / Coct. C.b ®okuna. CII6., 2018.
8c.

http://ior.spmi.ru/system/files/srs/srs 1544264921.pdf

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBbI

8.1. MaTepuaibHO-TeXHUYECKOE OCHAIIIEHHe ayIUTOPHii

Crienan3upoBaHHbIC ayTUTOPHH, HCIIONB3YeMbIe TPH TPOBEICHHN MPAKTUICCKUX
3aHATUH, OCHAIIEHbl MYJIbTUMEIUMHBIMH TPOEKTOpAaMH U  KOMIUIEKTOM amMaparypsl,
MO3BOJISIONIEH IEMOHCTPUPOBATH TEKCTOBBIE U TPAPUUECKUE MATEPUAITBI.

Meo6enb: cton 160x80x72 — 2 mT., cToa KoMnbioTepHbI 80%90%95 — 9 mT., cTon
140x80%72 — 1 mt., ctyn «Mco» — 19 mr., cekrop 80x80%x72 — 1 mmT., ctonm 80x80x72 — 1 mir.,
JIOCKa ayuTopHas — | mrT., sKkpaH i npoektopa — 1 mT.

KomnrerorepHass texnuka: npunrep Xerox Phaser 460 — 1 mrT., monutop KK HP
LA2205wgT — 10 mrt., cuctemnsiii 610k HP Compaq 6000 Pro MT — 10 mt. (¢ BO3MOXHOCTBIO
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noaktoueHuss k cern «MutepHer»), konuentparop J3294A HP ProCurve 10 — lmr. (c
BO3MOXKHOCTBIO TIOJIKITIOUEHHS K ceT «IHTepHeT»), 3KpaH AJis mpoekTopa — 1 miT.

8.2. [lomemeHus I CAMOCTOSITEIbLHOI PadoThI

1. OcHaleHHOCTh MOMEIIEHUS Ui CaMOCTOATEIbHONW paboThl: 13 mOcagouHBIX MECT.
Cryn — 25 mr., cTOA — 2 WT., CTOJ KOMIBIOTEPHBIH — 13 mT., mKkag — 2 mrT., 10cKa ayAuTopHas
mapkepHas — 1 mt., APM yue6noe 1K (MmonuTop + cucremusiii 610Kk) — 14 mr. Jloctyn k cetn
«aTepHET, B 3IEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO Cpeay Y HUBEPCUTETA.

[lepedyeHr JUIIEH3MOHHOTO TporpaMMHoOro ooecnedenus: Microsoft Windows 7
Professional: 'K Ne 1464-12/10 ot 15.12.10 «Ha mocTaBKy KOMITBIOTEPHOTO 00OpYIOBAHUS»,
I'K Ne 959-09/10 ot 22.09.10 «Ha mocraBky kommnbroTepHON TexHHKW», 'K No 447-06/11 ot
06.06.11 «Ha mocraBky o6opynoBanmsi», 'K Ne 984-12/11 or 14.12.11 «Ha mnocraBky
obopynoBanus», Jloroop Ne 1105-12/11 or 28.12.2011 «Ha mocTraBKy KOMIBIOTEPHOTO
obopynoBanusi», Horoop Ne 1106-12/11 or 28.12.2011 «Ha mocTraBKy KOMIBIOTEPHOTO
obopymnoBanus», I'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mpoaykummy», Microsoft Open
License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012,
Microsoft Open License 60853086 ot 31.08.2012

Kaspersky antivirus 6.0.4.142

8.3. lomemenuss Adas XpaHeHHs W  NPOPUIAKTHYECKOTO  OOCTY:KUBAHHUS
odopynoBaHus

1. LlenTp HOBBIX MH(GOPMAITMOHHBIX TEXHOJIOTHIA U CPEJCTB O0yUCHUSI:

OcHallleHHOCTh: TEePCOHANBHBIM KOMIbIOTEp — 2 mT. (mocTynm k cetu «HTepHET»),
MOHUTOp — 4 IIT., CETEBOM HAKOMUTENIh — | MIT., ICTOYHUK OecriepeOOMHOro MUTAHUsS — 2 MIT.,
TENIEBU30p IUIa3MeHHbI Panasonic — 1 wT., Touka Wi-Fi — 1 1ir., nasuibHast CTaHIust — 2 IIT.,
apens — 5 wrt., nepdoparop — 3 mt., HAOOP UHCTPYMEHTA — 4 IIT., TECTEP KOMIIbIOTEPHOU CETH —
3 mrT., 6alJIOH CO CXKaThIM ra3oM — | MIT., MacTa TemIonpoBoAHas — 1 mT., meiiecoc — 1 T,
pamuoCTaHIus — 2 MT., CTON — 4 MT., TyMOa Ha KoJIeCUKax — | IIT., MOACTaBKa Ha KoJiecukax — 1
IIT., Kad — 5 wT., Kpecio — 2 mT., Jectauna Alve — 1 mir.

[lepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecrnedyenus: Microsoft Windows 7
Professional (JTuiensnonnoe cornarrenre Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JTuriensuontnoe cornamenne Microsoft Open
License 60799400 ot 20.08.2012)

AnTtuBupycHoe mporpammuoe obOecrieuenue Kaspersky Endpoint Security (Jlorosop
Ne J1810(223)-12/17 ot 11.12.17)

8.4. JIunleH3MOHHOE MPOrPpaMMHoOe o0ecrevyeHme:

1. Microsoft Windows 8 Professional (moroBop OGeccpounsiii 'K Ne 875-09/13 or
30.09.2013 «Ha noctaBKy KOMIIBIOTEPHON TEXHUKN)

2. Microsoft Office 2007 Standard (morosop Oeccpounsiii Microsoft Open License
42620959 ot 20.08.2007)

3. Microsoft Office 2010 Professional Plus (morosop 6eccpounsiit Microsoft Open
License 60799400 ot 20.08.2012, noroBop 6eccpounsiit Microsoft Open License 47665577 ot
10.11.2010, norosop 6eccpounsrii Microsoft Open License 49379550 ot 29.11.2011)
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