MMHUCTEPCTBO HAYKMH U BBICILIET'O OBPABOBAHUS
POCCHUIMCKOI ®EJEPALIMU

®deaepanpHOE roCcy JapCTBEHHOE OO KETHOE 00Pa30BaATEIBHOES YUPEKIACHUE

BBICLIETO 00pa30BaHUs
«MarHuTOropcKuii rocyAapCTBEHHbIN TexHIHueckui yauBepcutet uM. I.M. Hocosa»

EK op I’I-LCTHTyTa
-f’-”““(A C. CaBuHoB
it 0’7»/01(1‘510;:;;1 2018 r.

PABOYAS ITPOTPAMMA JTUCHUITJIMHBI
NPOU3BOACTBO OTJIMBOK U3 IBETHBIX CIIJIABOB

22.03.02 — Metamnyprus

[Tpoduns nporpaMmsl
TexHOIOrHs TUTEHHBIX MPOLECCOB

VYpoBeHb BbicLIero oopa3zoBanus — OakanaBpuat

[Iporpamma MoAroTOBKH — aKaJieMUYECKHii OakanaBpuaT

®opma oOyueHus

3a04Hast
HUncturyt: MeTtannypriuy, MaliMHOCTPOEHHUSI U MaTepHaioo0padoTKu
Kadenpa TexHOJNOrHii METAJTYPTHH U JINTEHHBIX MPOLECCOB
Kypc 4

MarsuTtoropck

2018 r.



PaGouas nporpamma coctasnena Ha ocHoe ®I'OC BO mno HaﬁpaBJIeHmo TIOJITOTOBKH
22.03.02 — Merautyprus, yreepxxaensoro npukazoM MOuH P® or 04.12.2015 Ne 1427,

Pabouas mporpamma paccMoTpeHa u omoOpeHa Ha 3acelanmu: Kaheapbl TEXHOIOTHH
METAJUTYPriuy ¥ JUTeHHBIX npoueccos «04» ceHTsaOps 2018 r., mpotorox Ne 1.
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74
I/"!
3as. kabenpoit /¥~ /K.H. Bpoeus/
(noonucw) (H.0. @amunus)

Pabouyas mporpamma om00peHa METOIUYECKOH KOMHCCHEN WHCTHTYTa MeTaJUIyprHu,
MAIIMHOCTPOCHHUs U MaTepranoodpabotku «02» okrabpa 2018 r., nporoxon Ne 2.

- e

Mpenceratems | {A.C. Casunos/
(noonucv):  (H.0. @amunus)

Paboyas nporpamma cocTanieHa: npod. kad. TM u JIIL, mpod. a-p TexH. HAYK

' L/ﬂﬁ/ B.I1. YepHos/
7

Penenzent: 3ag. xad. 19 u BX]I, x.1.1. ‘A1O. TlepaTuHckuit
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1 Lean ocBOeHHUsT TUCHUTINHBI

Ienbto ocBoenust aucuuiuiiHbel «IIpoM3BOACTBO OTJIMBOK M3 LBETHBIX CILIABOB)»
ABJIAETCS:
- IPUBUTH OyIyLIIMM CHelMaIMcTaM-ITUTeHIMKaM ITTyOOKHe 3HaHUS O TeXHOJIOTHYECKUX OC-
HOBaX INPOU3BOJICTBA OTJIMBOK U CIUTKOB U3 LIBETHBIX METAJJIOB M CIUIABOB, O CTPYKTYpE U
CBOWCTBAaX L[BETHOI'O JIUTbSL.
2 Mecto  AMCHMIIMHBI B CTPYKType  00pa3oBaTe/bHOM NPOrpamMMmbl
MOJArOTOBKM DakajiaBpa

VyeOnas gucuumimHa b1.B.11  «IIpon3BoACTBOOTIMBOK M3IBETHBIX CILIA-
BOB»BXOJIUT B BAPHMATUBHYIO YacThOJI0Ka 1 0OpazoBaTeabHOM NPOrpaMMBbl.

Jlnist u3ydeHus: AUCHUIUIMHBI HEOOXOIUMBI 3HaHUS (YMEHUs, BIIAJACHUS), CPOPMHUPO-
BaHHbIE B pe3yJIbTaTe U3YyUEHUs AUCLUIUIMH: MaTeMaTuka, GU3uKa, pusnueckas XuMusl.

3Hanus (YMEHUs, BIAJCHNA), IOJyYCHHBIC IPU U3YYCHUHU JaHHOM TUCIMITIIMHBI Oy IyT
HE00XO0AMMBI IPU IPOXOKACHUHU IOCY1apCTBEHHON UTOIOBOM aTTECTALUH.

3 Kommnerenuuu oO0y4yawuierocs, (opmupyemble B  pe3yJibTaTe  OCBOCHUSA
AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus

B pesynbraTe ocBoeHHs IUCHUIUTUHBI«IIPOM3BOACTBO OTJIMBOK M3 IBETHBIX CILJIABOB)»
oOyuaronuiicst JOJKEH 001a1aTh CIEIYIOIUMU KOMIETEHIIUSIMMU:

CTpyKTYpHBIN JIEMEHT

[TnanupyeMsle pe3yiabTaTel 00yYEHUS
KOMITCTCHITHH py' pesy. y4

IIK-1 Cnoco0HOCTH K aHAJM3Y U CHHTE3Y

Kiaccudukanmrio 1 CBOMCTBA IIBETHBIX CINIABOB, OCHOBHBIC
3HaTh MOHSATHUS O TEXHOJIOTHYECKUX MpOoLeccax MOJy4eHUs U3
HUX U30eIUN

[IpoBomuTH aHaNMM3 UMeErOIIEHC HH()OPMAIUH IO CBOM-
YMers: CTBaM U TEXHOJIOTMYECKHUM IIPOLECCaM € BO3ZMOXKHOCTBIO
000011eHus

HaBpikaMu 1 METOUKAMH PE3YJIbTATOB SKCIICPUMCHTAJIb-

Bnaners: N
HOH IESITEIHLHOCTH C DJIEMEHTAMU O0O0OIIEHUS

ITK-12 Cnioco0HOCTDH 0CYyIIECTBIATH BHIOOP MaTepHAIOB AJIs U31eJIMi Pa3JIMYHOIO0
Ha3HAYEHHs € YYeTOM IKCILIYaTallHOHHBIX TPeOOBAHMI U OXPAaHBbI OKPY:KaKOLIeil cpebl

CBoiicTBa OBCTHBIX CIIJIaBOB B 3aBUCUMOCTHU OT yCJ'IOBI/II\/JI
OKCIUTyaTaluun

3HaTh

OueHuBaTh NPUTOJHOCTh MAaTEPUAIOB U TEXHOJIOTUH JUIs
Ymets KOHKPETHBIX YCJIIOBUM DKCIUTyaTallii C BO3MOXKHOCTBIO
BbIIeNICHUS 3P PEKTUBHBIX BapHAHTOB

HaBpikaMu HCIIOIB30BaHUS MOAYYCHHBIX 3HAHUM JJIA T10-
HCKa pallMOHAJIBHBIX peIHeHI/Iﬁ C BOBMOXHOCTBIO OILICHKH

Bunaners
A uX 3¢ (HEeKTUBHOCTH




4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)
OO0mast Tpy10€MKOCTh TUCIUIUTHHBI COCTaBISIET 3 3a4eTHRIX equHUIBI 108 yacoB, B TOM YHCIIe:
— KOHTakTHas paborta — 11 akaj. yaca;
— ayautopHas pabota — 10 akaz. 4acos;
— BHeayJIuTOpHas padora — 1 akaj.uaca;
— camocrosTenbHas pabora — 93,1 akaz. yacos;
- IOATrOTOBKA K 3a4€Ty — 3,9 akaj. yaca.

Byl yueGHO# paboTHI, =
=
BKJIFOUasi CAMOCTOSITEIb- § g T o=
= =
H aboTy CTYJIEHTOB H 2 Q >
o IO b v e 5 . @DopMBI TEKYILIETO U IPo- > =
Paznen/ rema 2. | TPYMOEMKOCTS (B 4acax) & x | BuncamocrosarensHol pa- £ 0 o
> S — MEXYTOYHOI'0 KOHTPOJISA &2 5
JUCITUTUTAHBI & B | P ow e = OOTHBI R
= s & | B = o B yCIIEBAEMOCTH o & &
= 25 | B E S8 = S
2 2y | ¥ % =i = 2
o Qs | & & S o S
= E 2B ~
1. Knaccudukanus, mpous-
BOJICTBO M Oo0OnacT mpume- | 4
HEHUS [IBETHBIX METAJIOB.
1.1. Beenenue. Ilpenmer u
3a/1auu Kypca. 3HaueHue N3ydenune TexHnuecKoi
[IBETHBIX METAJIOB U CcIu1a- | 4 0,5 - - 6 JTUTEPaTyphl, YTEHUE KOH- CaMOKOHTpOJIb nK-1,12-3
BOB JIJIs1 OOIIIECTBEHHOTO CIIEKTAa JICKITHIA
MIPOU3BO/JICTBA,
1.2. YcnoBnas knaccuguka-
11 ¥ 00IIast XapaKTepu-
CTHKA [[BETHBIX METAJIOB U N3ydenune TexHnuecKoi
crutaBoB. CriocoOwI onyde- | 4 0,5 - - 6 JUTEPaTyphl, YTEHUE KOH- CaMOKOHTpOJIb IIK-1,12-3
HHUs criaBoB. CBOMCTBA CIIEKTa JIEKIUH
KHUJIKUX METAJIOB | CILJIa-
BOB.




Bunsl yueOHOI paboThI, g 5
BKJTIOYAsi CAMOCTOSTEIb- s ’g = .
= =
HYIO paboTy CTYZICHTOB U 2 2 SN
S & N @opMbI TEKYLIETO U MPO- =z
Pasznen/ rema 8. |_TPYyMOEeMKOCTb (B Yacax) S = | BuxcamocrosTensHoil pa- P yi P %55
> 52 MEXYTOUHOTO KOHTPOJIS 2= 5
JUCIUTIAHBI & e o= | 5w 2= 00THI RN
= s 2 £ = 2 5 yCIIEBAEMOCTH 0O g g
a =
2 58 | &= = Q i S
) Qs 8, = S & S
= E B 2
Hroro no pasneny 4 1 - - 12
2. OCHOBBI TEOPUHU TTPOU3- 4
BOJICTBA CILJIABOB
2.1. BzaumoseiicTBue cra- W3ydeHne TeXHUUECKON
BOB C razamu, )Irocamy, JUTEPATYPHI, YTEHAE KOH- |
nnaxam ¥ db " . Ja4a PaKTHIECKOTO
yYTE€POBKOM CIIEKTA JICKIIH, BBITIOTHE- -
rneyer M KOBIIEH 4 0,5 1/11 1/11 9 HUE MIPAKTUYECKOro 3a/1a- IIK-1,12-3yB
BEITIOJTHEHHE JTabopaTop-
HUS1, TOATOTOBKA K BBIMOJ- .
. HOU paboTHI
HEHUIO JIA0OPaTOPHOM pa-
0O0THI
2.2. JlerupoBanue, papuHu- Msvaerie Tex HHHecKoil
poBanue, MO (UIIIPOBA- v
HUE W 00U TTOPSIJIOK MPH- JTTCPATYPBI, ATCHHC KOH- Cnaua nabopatropHoii pa-
4 0,5 1/11 - 9 CIEKTa JIEKIHH, TOATOTOB- IK-1,12-3yB
roTosyieHus cruiasos. [ux- Ka K crave 1a6opaTopHoil 0OTHI
TOBBIC MaTEPUAJBI U TIOJITO- a6OTI>113 p
TOBKA WX K TJIaBKe P
Hroro no pazpeny 4 1 220 | 1M 18
3. [leun nyist mIaBKY LBET- 4
HBIX METAJIJIOB U CIUIABOB
3.1. Knaccudukanus nedei. % AT
TonnuBHBIE MEYH, DIIEKTPO- Y1
HeUH COMpOTHBICHHS, 1H 4 0,5 - - 9 JUTEPATyPhI, YTCHUE KOH- CaMOKOHTPOJIb IK-1,12-3yB
) - o
CIIEKTAa JICKIIHA
JTYKIIHOHHBIC TTCYH H




Bunsl yueOHOI paboThI,
BKJIFOYAsi CAMOCTOSITEIb-
HYIO paboTy CTYZICHTOB U

@OpMBI TEKYILETO U IPO-

=
R~ 3
g% =
2 Q & =
5 g ZE =
Paznen/ Tema 2. | TPYyMOEMKOCTb (B Yacax) & o | Bun camocrosTennHoit pa- 23 0
> : 52 5 MEXYTOYHOTO KOHTPOJIS SIS
JHACITUILIAHBI <, < e o= o g = OTBI RN
5 = = = g £ yCIIEBAEMOCTH ; 8 S
2 oS | ¥ & = Q ~ 2
o g3 | &8 S = S
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3.2. IyroBbi€ meuu, mias- N3ydenune TexHnueckoi
MEHHO-TyTOBbIE, 3JIEKTPOH- JTUTEPATyphl, YTCHUE KOH-
HO-JTy4YeBbI€ YCTAaHOBKH 4 0,5 - 1/11 9 CIIeKTa JIEKIUH, BbilloTHe- | [IpakTuueckoe 3amanue IIK-1,12-3yB
HUE IPAKTHYECKOTO 3a/a-
HUS
HToro no paszaen MIK-1,12-3
pasieity 4 | 1 - 1M 18 73y
4. [Ipou3BOCTBO OTIMBOK
W3 aJIIOMUHUEBBIX CILIABOB:
KJaccu(uKanus, TEXHOJIO-
THYCCKHUE CBOMCTBA U 00J1a- V3ydeHHe TeXHIIECKOi
- nK-1,12
CTH IPUMCHCHI aTIOMUHH- | 4 1 - - 14 JIUTEPATYPhl, YTEHHE KOH- CaMOKOHTpOJIb ’
eBBIX CcI1aBoB; OCOOCHHO- CIICKTa JICKIi
CTH IIJIABKH QJIIOMHHUS U
MOJIy4EHUsI OTITUBOK U3
AJIOMUHUEBBIX CILIABOB
Hroro no pasgeny 4 1 ) ) 14
5.1Tpon3BOJICTBO OTIIMBOK U3
MarHMeBBIX CIIJIaBOB: KJIAC-
cuUKas, TEXHOJIOTHIEC- 4 M3syuenne TexHA1ecKoi MK-1,12-3y8
. 1 - - 18 JUTEPATYpPBbl, YTEHUE KOH- CaMOKOHTpOJIb
CKHE CBOMCTBA M 00J1acTH G
MIPUMEHEHUS MaTrHUEBBIX
ciu1aBoB; OcoOEHHOCTH




Bunsl yueOHOI paboThI,
BKJIFOYAsi CAMOCTOSITEIb-
HYIO paboTy CTYZICHTOB U

@OpMBI TEKYILETO U IPO-
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Paznen/ Tema 2. | TPYyMOEMKOCTb (B Yacax) & m | BuacamocrosTensHol pa- 23 0
> 52 MEXYTOYHOTO KOHTPOJIS 2= E
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IIJIaBKW Marduuvsd U 1noJ1iy4cHus
OTJIMBOK M3 MarHucBbIX
CILJIaBOB
Hroro no pasneny 4 1 ) ) 18
6.11pon3BOCTBO OTIIMBOK
U3 MEJIHBIX CILIABOB: KJlac-
cuuKanys, TEXHOJIOTHYe- N3y4yeHne TeXHUUECKON
CKHE CBOMCTBa M 00JIaCTH 4 JMTEPATYPhI, YTCHUE KOH- -1,12-
1 - - 13,1 PaTypel, » KonTponbnas padora 1K-1,12-3y8
NPUMEHEHHS METHBIX CILIa- CIIEKTa JICKIUH, IOATOTOB-
BOB; OcOo0EHHOCTH IJIaBKU Ka K KOHTPOJIbHOU paboTe
MeJU U TIOTY4SHHS OTIINBOK
U3 MEOHBIX CIIJIaBOB
Hroro n
0ro 1o pasaery 4| 1 - - 13,1 3aver
Hroro no pucuumnanye 6 22 | 2240 | 93,1 3auer




5 Obpa3oBaTejbHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Ha nepBoM 3aHsATHM clie[yeT eTallbHO paccka3aTh 00 00pa3oBaTelIbHbIX LENIAX U 3a]a-
Yyax M3y4eHus: AUCHUIUTUHBL. ClieyeT MpeACTaBUTh CTPYKTYpPY Kypca M MpOorpaMmy ero uiyde-
HUS C yKa3aHMEM I1epPBOMCTOYHUKOB. Ilo3TamHo onucarh crnocoObl JOCTHKEHHs 3aaHHBIX pe-
3ynbraToB-1ieneil. late uHpopmanuio o0 oObeMe MPaKTUUECKUX 3aHATHI U JTabOpaTOPHBIX pa-
00T 1 00 YCJIOBHSX IMOJTYUYCHUS 3a4eTa.

Jlekuu npoxoaT B TpaAuLMOHHOM Gopme. MH(popMannoHHas JEKIHs - TOCIeA0BaTeNb-
HOE U3JI0KEHUE MaTepuaa B AUCLHUIIMHAPHOMN JIOTHKE.

[Tpu npoBeneHNH NPAKTHYECKUX 3aHATHH HCIIONB3YIOTCS paboTa B KOMaHE U 00CYX-
JICHUE TOJIy4YEHHbIX pe3yiabTaToB.Ha KakJOM NpakTHUYECKOM 3aHSITUU CTYAECHTHI O(OPMIISIOT
OTYEeT, B KOTOPOM HEOOXOIMMO MPUBECTU: KPATKHE TEOPETUYECKHE JaHHBIE IO BOIpocaM pado-
ThI; ONIMCAaHUE YCTAHOBOK (000PYI0OBaHMUS) U IPUHITUIT PAOOTHI 000PYAOBaHUSI.

JlaGopaTopHas paGora — opranu3zanus yueOHOH pabOThI C pealbHBIMU MaTepUAIbHBIMU
U UH()OPMAIIMOHHBIMU 00BEKTaMH, SKCIIEPUMEHTaIbHAsA PaboTa ¢ aHAJIOTOBBIMU MOJEISIMU Pe-
QIBHBIX 00BEKTOB.

Peanun3anus KOMIETEHTHOCTHOTO MOX0/1a IPEyCMaTpUBaeT UCIOIb30BaHUE B y4€OHOM
nporecce NHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATUI B COUETAHUU C BHEAYAUTOPHONW CaMOCTO-
ATEJIbHOM paboToM ¢ 1eNblo (GOPMUPOBAHUS M Pa3BUTUS NPOPECCHOHATIBHBIX HABBIKOB 00y4a-
FOLIUXCA.

6 YueOHO-MeTOqUYECKOE 0OOecTieYeHHe CAMOCTOATEIbHOM padoThl 00y4YarommXxcst

[lo pucnumivHe «IIpoM3BOACTBO OTJIMBOK M3 IBETHBIX CINIABOB» IIPEIyCMOTPEHA
ayJUTOpHAs U BHEAYJUTOPHAsl CAMOCTOsITeNIbHAst paboTa 00y4yaroIuxcsl.

AyIuTOpHAs CaMOCTOSTENbHAS Pad0Ta CTYICHTOB MPEIOJIAracT pemeHne KOHTPOIbHBIX
3aj]ay Ha MPAKTUYECKUX 3aHATHUAX U BBIIOJIHEHHE J1a00paTOPHBIX paboT.

Ha npakTnyecknx 3aHATHAX KK/l CTYIEHT MOJIy4aeT COCTaB IIBETHOIO CILIaBa, JJIs
KOTOPOTO JTOJKEH, UCXO/S U3 €r0 aKTUBHOCTH, TEMIIEPATYPBI IUIABJICHUS U IPYTUX CBOMCTB!
- BBIOpATh THII M€Y U XapakTep (pyTepOBKH;
- paccuuTaTh IIUXTY;
- OIPEIENIUTh TapaMeTPhl IUIABKU;
- BBIOpATh ¥ ONPEAETUTh BUJ U TapaMeTPhl TEXHOJIOTHH papUHUPOBAHUS CIUIABA;
- BBIOpaTh BUA MOAM(PUKATOPA U ONUCATh TEXHOJOTUIO MOIU(PULIMPOBAHNS;
- OTIPENIENUTh PEXUM TEPMOOOPAOOTKH OTIMBKH.

Ha nabopaTopHbIX 3aHATHUSIX BBIIOIHAIOTCAIAO0PAMOPHYIO pabomy:

- Paq)I/IHI/IpOBaHI/Ie CIIlTaBOB Ha OCHOBC aJIIOMHUHHA.

KonTtpoabnas padora Ne 1
IlepedyeHb BONPOCOB I KOHTPOJIbHOI PadoThI:

1. OmpenenuTh peKOMEHAAIMH MO TEXHOJIOTUMBHITUIABKH MPEUI0KEHHOTO MIPEToaaBaTeeM
cIuIaBa.
OnucaTh TEXHOJIOTUIO MOIU(DUIIUPOBAHUS CUITYMUHOB.
OrnucaTh TEXHOJOTUIO paQUHUPOBAHUS MPEUIOKEHHOTO IIPEo1aBaTesIeM CIijiaBa.
[Tepeuncnuth TpeOOBaHUS K CBOMCTBAM MPEIIOKEHHOTO MPENoJaBaTesIeM CIUIaBa.

agbrowd

Breaynuropras camocTosiTenbHas paboTa 00ydaroIINXCsl OCYIIECTBISETCS B BHJIE H3Y-
YEeHUsI JIUTEPATyphl IO COOTBETCTBYIOIIEMY pa3felny ¢ MpopaboTKON MaTepuana; BBITOIHEHUS
JOMAIITHUX 3aJIaHHH.



Bonpocul 0na nposedenus camokonmpons 0byuarowuxcsa:

CBolicTBa CIUIaBOB.

TpebGoBanus K criiaBam.

Knaccudukanus cruiaBos.

CrniocoOblI MoTy4eHHUs CILIaBOB.

B3aumoelicTBue cruiaBoB ¢ pyTEepOBKOH.

Metannu3zanusi GyTepoBKH.

Kunenue mertauios.

B3anmonaeiicTBre ¢ KUCIOPOIOM.

BnustHre nmpupopl MeTaia Ha XapakTep B3aUMOACHCTBUS C KHUCIOPOAOM.
0. Packucnenue MeTasios.

11. B3aumojieiicTBUE METAJUIOB C Ta3aMH.

12. Bnusinue TemnepaTyphl U BHEIIHEH CpeJibl Ha PaCTBOPHUMOCTH T'a30B.
13. CoBmecTHast paCTBOPUMOCTD T'a30B.

14. BriusiHue NEeTupyroX 2JIEeMEHTOB Ha Fa30HACHIIIIEHHOCTh METAJUIOB.
15. MeTo/ibl yaneHus ra30B U IPOAYKTOB OKUCIICHUS.

16. PadbmHMpOBaHUE CIIJIaBOB.

17. MonuduunpoBaHue CIIaBOB.

18. Knaccudukamus nedyeit 1 TpeboBaHus, IPEAbIBISIEMbIC K HUM.

19. [Ina3MeHHBIC TICYH.

20. TurenbHbIE IEYN.

21. OTpaxarenbHbIC MEYH.

22. DNeKTpOoneyun CONPOTUBICHUS.

23. JlyroBbie nieuu.

24. 'HTyKITMOHHBIE TIEYH.

25. IllaxTHO-BaHHEIC TTCYH.

26. JlyroBble BakKyyMHbIE TI€UH.

27. Tleun ¢ rapHUCCAKEM.

28. DNEeKTPOHHO-TTy4eBbIE YCTAHOBKH.

29. Kak knmaccupuuupyroTcst CIUTaBHI 10 TNIOTHOCTH?

Boo~NoOr~wWNE

7 O1ieHOYHbIE cpeacrea AJid MpoBEeACHUSA l'[pOMC)KyTO‘IHOﬁ aTTeCTallumn

[lepeueHr KOMNIETEHIINI C yKa3aHUEM JTaroB UX (HOpMHPOBAHUS B MPOIECCE OCBOCHUS
00pa3oBaTenbHON MPOrpaMMBbl YKa3aHbl B pazzenax 3 u 4.

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl MPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIH 2i1e-
MEHT [Inanupyemble pe3yabTaThl 00yUeHHs OneHouHbIE CpecTBa
KOMIIETCHIINU

ITK-1 Cnioco0HOCTH BHIOHPATH METOABI HCCJACAOBAHNS, IVIAHUPOBATH U IPOBOAUTH HE00-
XO0/IMMBbI€ OKCIIEPUMEHTDBI, HHTCPIIPETHPOBATDL PE3YyJbTaThbl U A€J1aTh BBIBO/IbI

3HaTh Knaccudukanmo u cBONCTBa IIBETHBIX Bonpocbwl, 6xooauue 6 nepeuens
CIIAaBOB, OCHOBHBIC OHSATHS O TEXHOJIO- ona coauu 3auema
THYECKUX IpOoLEccaX MOTYYECHUs U3 HUX 1.CpolicTBa CIIaBOB.
U3 2. TpeboBaHus K CIjIaBaMm.
3.Knaccugukamus criaBos.
4.CnocoObl MOJTy4yeHUsl CIUIa-




CTpyKTypHBIH 3Ji€e-
MECHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeacTBa

BOB.

5.B3anMoielicCTBUE CILIAaBOB C
(byTepOBKOA.

6.Mertamuzanus GyTepoBKH.
7.Kunenue MeTajuioB.
8.B3zauMoneiictBue ¢ KHCIIO-
POJIOM.

9.Bnusnue mpupoabl MeTailia
Ha XapakTep B3aWMOJCHUCTBHUS
C KHCIIOPOJOM.
10.Packucnenue MeTauios.
11.B3aumoneiicTBie MeTaLJIOB
C Ta3aMmu.

12.Bnusiuue TemmepaTypel U
BHEILIHEW Cpellbl Ha pacTBOpH-
MOCTb T'a30B.

13.CoBmecTHast pacTBopu-
MOCTb T'a30B.

14.Bnusinue JIETUPYIOLINAX
3JIEMEHTOB Ha Ta30HACBILLEH-
HOCTh METAJIJIOB.

15.Meroasl ynaneHus ra3oB U
MIPOJIYKTOB OKUCIICHUS.
16.PaduHMpOBaHME CIIIIaBOB.
17.MomudumupoBanue cruia-
BOB.

YmMmern

[IpoBOaWTH aHATN3 UMEIOILIECICS NH-
(dhopMaluu o CBOMCTBaM U TEXHOJIOTH-
YECKUM IPOLECCaM C BO3MOKHOCTBIO
0000111eHus

IIpakTuyeckue u nadopa-
TOPHBbIE 3AHATHS 110 TeMaM:
1. PapunupoBaHue criaBoB Ha
OCHOBE AJTIOMHHHUS

Bnanets

Hasbikamu 1 MeToaMKaMu pe3yJbTaToOB
IKCIIEPUMEHTATBbHON JESTebHOCTH C
3JIeMEHTaMu 000OIIIEHUS

Pemienne KOMIIEKCHBIX 3a-
Aay.

IIpumep Komniexchot 3a0ayu:
- Paccunrtarh MMXTY Ui BbI-
mnaBku  crmaBa  bpA9XK3JL
KOMIIOHEHTBI: MeIb, apMKO-
JKENe30, aTIOMUHUN, HUKEIIb.

ITK-12 TI'oTOBHOCTBH HCIIOJIB30BATh (PM3MKO-MATEMATHYCCKHUI annapar Ui pelieHus 3a-

Aa9, BOSBHUKAKIINX

B Xo0/1e npodeccuoHaNbHOI 1esITeJIbHOCTH

3HaThb

CBolicTBa IIBETHBIX CILIABOB B 3aBUCH-
MOCTH OT YCJIOBHMM 3KCIUTyaTalluH

Bonpocul, 6xooaujue 6 nepeuens
ona coauu 3auema

1. Knaccudukauus mneuyeil u

TpeOOBaHUs, TPEAbIBIIEMbIC

K HUM.

2.I1ma3MeHHBIC MTEeUH.

3.TurenbHbIC MTEYN.

4.0t1paxkarenbHbIe TIeUH.

5.0neKTporneyn  COMpOTHBIIE-

HUSI.




CTpyKTypHBIH 3Ji€e-
MECHT
KOMIIETCHIINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble CpeacTBa

6./lyroBblie nieuu.

7. HOyKIIMOHHBIE TTEYH.
8.111axTHO-BaHHBIC TICYH.
9.lyroBble BakyyMHbIE I1€YH.
10.I1eun ¢ rapHUCCAXKEM.
11.5nexTpoHHO-TTy4eBbIC
YCTaHOBKH.

12.Kak  kiaccuummpyroTcs
CILJIaBbI MO MJIOTHOCTU?

YMmers

OuenuBaTh NPUrOJHOCTH MAaTEPUATIOB U
TEXHOJIOTMH Il KOHKPETHBIX YCIIOBUI
9KCILTyaTaluu C BO3MOXHOCTBIO BBIJIC-
neHus Y3QPEeKTUBHBIX BAPUAHTOB

IpakTnyeckue 3aHATHS:
[To npemyioxkeHHOMY mpenojaa-
BaTelieM COCTaBYy IIBETHOTO
CIUIaBa:

- BBIOpaTh TUI TEYU M Xapak-
Tep QyTEePOBKH;

- paccUYMTaTh MIUXTY;

- OIpENeNUTh  IMapaMeTpEI
TUTaBKH;

- BBIOPATh U OTPEICIIUTH BUJ] U
napamMeTpbl TEXHOJIOTUH  pa-
(GuHUpOBaHUs CIUIABA;

- BBIOpaTh BUA MoauduKaTropa
U OINHKCATh TEXHOJOTHUI0 MOJIH-
(buIHUpoOBaHUS;

- OIPENENIUTh PEXKUM TEPMO-
00pabOTKH OTIUBKH.

Bnanets

HaBbikaMu UCIIOIB30BaHUS MTOJTYYECHHBIX
3HAHUH [T TOUCKA PAIMOHAIBHBIX pe-
IIEHUH C BO3MOYKHOCTBIO OIEHKH MX

3¢ HeKTHBHOCTH

Peenne KoMInjieKcHbIX
3aja4:

IIpumep Komniexchoti 3a0a4u:
- Paccunrars XumMuueckuii co-
ctaB cuiiymuny AK-12. Kowm-
MOHEHTHI: AIFOMUHUM, Beppo-
CHUIUIIN;
- OnpeenuTh palMoHaIbHYIO
TEXHOJIOTHIO BBITJIABKH.

6) HOpﬂ)IOK MpOBECACHUA leOMe)KyTO‘-IHOi/i aTTeCTalluM, IMOKa3aTe/Jiu U KPUTEPUHU OLl€cHUBa-

HUA:

Atrectanus no nucuuiuinie «IIpou3BoacTBO OTJMBOK M3 IBETHBIX CILNIABOB)» BKIIIO-
YaeT TeOPETUUECKHE BOMPOCHI, TO3BOJISIOLINE OLICHUTh YPOBEHb YCBOSHHS O0YYaIOIUMHUCS 3Ha-
HUH, IpaKTUYECKUE 3aJaHUS U Ta00paTOpHbIe pabOTHI.

JI1 OLIEHKH TEKYIIEN YCIIEBaEMOCTH MIPENYCMOTPEH YCTHBIN ONPOC CTYIEHTOB.

Kputepun ouenku arrecranuu B ¢opMe 3adera (B COOTBETCTBHHM C (POPMHUPYEMBIMHU
KOMIIETEHIIUSIMU U IJIAHUPYEMBIMU pe3yJbTaTaMu 00y4YeHus):

JUTSL TIOJTY4EHUS

-«3a4YTECHO» O6y‘~IElIOH_II/II\/'IC$I ITOKa3bIBACT HOpOFOBBIfI YPOBCHb C(I)OpMI/IpOBaHHOCTI/I KOMIICTCH-

Ui, T.€.
3HAET.

- KJ'IaCCI/I(bHKaIII/IIO H CBOICTBa LBECTHBHIX METAJJIOB U UX CIJIABOB,




- OCHOBHBIC TIOHSTHS O CBOWCTBaxX, CIoco0ax TMOMy4YeHHS U 00JacTH MPUMEHEHUS I[BETHBIX
CILIaBOB

VYMeer (BuITOaHEHNE 1a00PAaTOPHBIX paboT):

- aHAJIM3UPOBATHh UMEIOITYIOCS HH(OPMAIIUHU TI0 CBOMCTBAM M TEXHOJOTHYECKUM IPOIIECCaM;
OIICHUBATh BO3MOYKHOCTh NMPUMEHECHHSI MAaTEPUAIIOB U TEXHOJOTHI B 3aBHCHUMOCTH OT YCJIIOBUU
SKCIUTyaTaIlluu

BJIAJICET:

- croco6amMu IEMOHCTpAIlMK YMEHUS aHATM3UPOBATh CUTYAIIHIO;

- HaBBIKAMH HCITIOJH30BAHUS TMOMYYCHHBIX 3HAHWNA JJIS TOMCKAa HEOOXOAMMBIX MAaTepUATIOB H
TEXHOJIOTHH,

— «He 3a4YTeH0» — OOYyJaroNIMiicsl HE MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIPOU3BEICHUS U
00BbsIcCHeHUST MH(MOPMAITUU, HE MOXKET MOKa3aTh MHTEIUICKTYaIbHbIC HABBIKH PEIICHHS MPOCTHIX
3aJ1a4.

8 YueoHo-MeToIMYecKoe U HHPOPMALMOHHOE 00ecTieyeHHe THCIUIITUHBI

a) OcHoBHas JMTEpaTypa:

1. Kypatomos, A.B. [Ipor3BoACTBO OTIMBOK U3 CIUIABOB IIBETHHIX METAJUIOB : ydeOHOE mocobue
/ A.B. Kypmomos, B.Jl. benos, M.B. IlukynoB. — 3-e usn.,niepepad.u gon. — Mocksa : MU-
CHUC, 2011. — 615 c. — ISBN 978-5-87623-573-2. — TekcT : 31MeKTpOHHBIH // DIEKTPOHHO-
oubnunoreunas cuctema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/47427 (nara o6-
pamienus: 01.09.2020). — Pexxum q0CTyma: A7l aBTOPH3. MOJIb30BaTeNeH.

2. OcHOBBI padMHUPOBAHMUS IBETHBIX METAIOB : yuebHoe nmocodue / I'.A. Komobos, A.B. Emo-
tuH, H.H. PakoBa, B.H. Bpysk. — Mocksa : MUCHUC, 2010. — 93 c¢. — ISBN 978-5-87623-
317-2. — Texkct : 37EKTPOHHBIN // DnNeKTpoHHO-OMONMHMOTeYHast cuctema <«Jlampy : [caiiT]. —
URL: https://e.lanbook.com/book/2059 (mara obpamenus: 01.09.2020). — Pexxum moctyma: s
aBTOPU3. IIOJI30BATEIICH.

0) lonoiHuTeIbLHAS JINTEPATypa:
1. TaBomxkanckwuii, C.A. TIpoM3BOJCTBO CIMTKOB M3 IIBETHBIX METAJUIOB U CILIABOB : HEMPEPHIB-
HOE JINThE CJIUTKOB U3 I[BETHBIX META/UIOB M CIUTABOB B MOJBIIKHBIC KPUCTAJUIM3ATOPHI : yueO-
Hoe nocooue / C.A. TaBomkanckuii. — MockBa : MUCHUC, 2016. — 73 ¢. — ISBN 978-5-
87623-992-1. — TekcT : 3NMeKTPOHHBIN // DNEKTPOHHO-O0MOIMOoTeuHas cuctemMa «JIauby : [caifr].
— URL: https://e.lanbook.com/book/93663 (mata obparenus: 01.09.2020). — Pexxum gocryma:
JUIsl aBTOPH3. TOJIb30BaTEIIEH.
2. TaBomkanckuii, C.A. [Ipou3BOACTBO CIMTKOB M3 IIBETHBIX METAJIOB U CIUIaBOB. HempepsiB-
HOE€ JINThC M3 IBETHBIX METAIJIOB U CIUIABOB B HETOJBIKHBIC KPUCTAJLTU3ATOPHI | y4eOHOE TI0-
cobue / C.A. TaBomxkanckuii. — Mocksa : MUCHUC, 2013. — 76 ¢. — ISBN 978-5-87623-670-
8. — Tekct : 3NMeKTPOHHBIN // DeKTpOHHO-OnOmoTeuHas cucreMa «Jlampy : [caiit]. — URL:
https://e.lanbook.com/book/47434 (nata obpamienus: 01.09.2020). — Pexum goctyma: is aB-
TOPH3. IIOJIb30BATEIICH.
3. TexHOMOTHS BAaKyyMHO! TUIaBKH U JUThs. BakyyMHas 1uiaBKa v MPOU3BOJICTBO (PACOHHBIX OT-
JUBOK M3 TUTaHAa U THUTAHOBBIX CIUIABOB : yueOHoe mocobue / B.JI. benos, A.B. ®anees, A.U.
Hpamenko, C.O. benbTiokoBa. — Mocksa : MUCHUC, 2013. — 107 ¢. — ISBN 978-5-87623-
667-8. — TekcT : AIIEKTPOHHBIN // DNEKTpOHHO-OMOIMOTEeYHast cucrteMa «JlaHb» : [caiiT]. —
URL: https://e.lanbook.com/book/47416 (nata oOpamenus: 01.09.2020). — Pexxum noctyna:
JUISl aBTOPH3. TOJIb30BaTEIIEH.
4. Mam3ypuna, O.M. MeraioBeieHHe JparoieHHbIX METAUIOB: 30JI0TO M CIJIaBbl Ha OCHOBE
3o0710Ta : yuebHoe nmocooue / O.M. Mamsypuna, A.B. Tlo3guskoB. — Mocksa : MUCHUC, 2018.
— 76 c. — ISBN 978-5-609653-65-0. — TeKcT : 37eKTpOHHBI // DIEeKTPOHHO-OMOIMOTEUHAs
cuctema «Jlampy» : [cait]. — URL: https://e.lanbook.com/book/115267 (mata oOpamieHus:
01.09.2020). — Pexxum moctymna: Juis aBTOPH3. MOJI30BATEICH.
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5. [lo3nusikoB, A.B. I'ops4eTIOMKOCTh JTUTEHHBIX aTIOMHUHHMEBBIX CIIAaBOB : MOHoTpadus / A.B.
[Tozansikos, B.C. 3onoropesckuii, M.I'. XomytoB. — Mocksa : MUCHUC, 2014. — 88 c. —
ISBN 978-5-87623-868-9. — TekcT : 37eKTpOHHBIHN / DIEKTpOHHO-OMOIMOTEYHAS CHUCTEMa
«Jlanbpy : [caiit]. — URL: https://e.lanbook.com/book/117206 (mara o6parnenus: 01.09.2020).
— PexxuM moctyma: s aBTOpHU3. MOJIb30BATEIICH.

6. [ToptHoii, B.K. ITorpebutenbckue cBOMCTBA IIBETHBIX M APArOICHHBIX METAUIOB: TEeXHOIOTH-
YecKHUe Mporuecchl (GOPMHUPOBAHUS MOTPEOUTEIHCKUX CBOMCTB METAJUIOB : ydeOHOe mocobue /
B.K. IToptao#i. — Mocksa : MUCHC, 2010. — 152 ¢. — ISBN 978-5-87623-330-1. — Texkcr :
QJIGKTPOHHBIN //  DNeKTpoHHO-OMONmoTeuHass cuctema  «Jlamp» @ [caiit]. —  URL:
https://e.lanbook.com/book/2086 (mata obpamenus: 01.09.2020). — Pexum mocryma: i aB-
TOPU3. II0JIb30BATEIICH.

7. benos, B.Jl. JIuteitHoe npousBoacTBo : yueOHuk / B.JI. benos ; mox penaknueii B.JI. benoga.
— 3-e u31., nepepad. u mon. — Mocksa : MUCHUC, 2015. — 487 c¢. — ISBN 978-5-87623-892-
4, — TekcT : ANeKTPOHHBIN // DIeKTpoHHO-OnbMoTeunas cuctema «Jlaupy : [caiit]. — URL:
https://e.lanbook.com/book/116953(nata obpamienus: 01.09.2020). — Pexum goctymna: uist aB-
TOPU3. MOJIb30BATENCH.

8.

B) MeToanyeckue yKa3aHus:
1. Yepnos, B.Il. PapununpoBanue crmaBoB Ha ocHoBe amomunust [ Texct]: / B.IT1. Yepnos, JI.b.
Honrononosa — Maruuroropck: M3n-so Marnuroropck.roc. TexH. yH-ta um. .M. Hocosa,
2016. - 15c.
2. UYepnos, B.I1., Monudunuposanue cuaymunoB [Tekcr]: / B.I1. Uepnos, JI.b. Jlonrononosa.
— Marnutoropck: M3n-so Maruurtoropck.roc. TexH. yu-ta uM. .. Hocoga, 2016. — 19 c.
3. UYepnos, B.II. Texnomorus miaBku Meaubix criaBoB [Tekcr]: / B.I1. Yepnos, JI.b. onro-
nosioBa. — Marnurtoropck: M3n-Bo MarnuTtoropck.roc. Texs. yu-ta um. .M. Hocosa, 2016. —
20 c.
4. UYepnos, B.I1. Pacyer mmxTsl 1)1 TUTaBKU NBETHBIX crutaBoB [Tekcr]: / B.II. Uepnos, JI.b.
Honrononosa. — Maraurtoropck: M3n-so Marauroropck.roc. texd. yH-tra um. .M. Hocosa,
2016. - 18 c.
5. UYepnos, B.Il. TexHomorus BBIIUIABKM U paUHUpOBaHMsS MarHueBbIX cryiaBoB [Tekcr]: /
B.II. Yepnos, JI.b. JlonronosioBa. — Maruutoropck: M3n-B0 MarHuroropck. roc. TeXH. yH-Ta
um. I'.1. HocoBa, 2016. — 24 c..

r) IIporpammuoe obecnieyenne 1 MHTEpHET-pecypchl:

[lepedeHs mporpaMMHOTO oOecredeHust

Haumenosanue I10 Ne JloroBopa Cpok neiicTBHSA JINLCH3HH
. J-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpovHO
FAR Manager CBOOOJTHO pacrpoCTpaHsIeMoe Secepouo
I10
7 Zip CBOOOJTHO PACIIPOCTPAHIEMOE OeCcCpOIHO

CaiiThl HAyYHO- TEXHUYECKHX OMOIMOTEK UMEIOIINX dJIEKTPOHHBIE KaTaloru U OeCIIaTHBIN
JOCTYT K JINTEPATypE.

1. DnektponHas 06a3a mnepuomnueckux wusmanuii East View Information Services, OOO
«MBUCx»: https://dlib.eastview.com/

2. HanmonanpHast WHOOPMAMOHHO-aHAIUTHICCKAsT cUcTeMa — POCCHUCKHIA WHICKC HAy9IHOTO
utupoBanus (PMHLY): URL: https://elibrary.ru/project_risc.asp
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3. INouckosas cucrema Akaaemus Google (Google Scholar): URL: https://scholar.google.ru/

4. NudopmarmonHas cucrema - EnuHoe okHO goctyna kK mHpopmarmoHHeiM pecypcam: URL:
http://window.edu.ru/

5. ®@expepanbHOE TOCYAAPCTBEHHOE OFODKETHOE yupexjaeHue «DenepanbHblii WHCTUTYT IPO-
MbILLUIEHHOU coOcTBennoctny»: URL: http://www1.fips.ru/

6. Poccutickas I'ocynapcTBeHHas OoubmoTeka. Karanoru:
https://www.rsl.ru/ru/4readers/catalogues/
7. DJIEKTPOHHBIE pecypcehl OnbIMOoTEKH MI'TY UM. I'.A. Hocoga:

http://magtu.ru:8085/marcweb2/Default.asp

8. Yuusepcurerckas napopmannonHas cucrema POCCHSL: https://uisrussia.msu.ru

9. MexnayHapoaHas HayKOMeTpudeckass pedepaTuBHas W MOTHOTEKCTOBas 0aza JaHHBIX Hayd-
veIX n3naauil «Web of science»: hittp://webofscience.com

10. MexnynaponHas pedepaTUBHAs M MMOJHOTEKCTOBAs CIIpaBoyHas 0a3a JaHHBIX HAYYHBIX U3-
nmanuit «Scopusy: http://scopus.com
11. Mexnaynaponnass  0aza
http://link.springer.com/

12. MexnayHapoaHas KOJUICKIHS HAYYHBIX IPOTOKOJIOB IO PAa3IMYHBIM OTPACISIM 3HAHUKN
Springer Protocols: http://www.springerprotocols.com/

13. MexayHapoaHas 0a3a cpaBOYHBIX M3J@HUI 110 BCeM OTpaciisiM 3HaHui SpringerReference:
http://www.springer.com/references

14. ApxuB Hay4HBIX KypHaJIOB «HannoHaIbHBIN AIIEKTPOHHO-MH(DOPMAITHOHHBIA KOHIIOPLIAYM)

NOJHOTEKCTOBBIX  JKypHasoB  Springer  Journals:

(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCHUIIIMHBI

MaTepI/IaJILHO-TeXHI/I‘IeCKOC obecreyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHaiienue 1abopaTtopuu

Y4eOHbIC ayIUTOPUH TS TTPOBE/IE-
HUSI JICKIMOHHOTO TUIIA

MynbTHMEIMITHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U
npeJcTaBiIeHns HHPOPMALIUK.

Y4eOHble ayAUTOpUH Ui IPOBEIE-
HUS IPAKTUYECKUX 3aHATHH, TPyII-
MOBBIX U UHIUBUAYAIbHBIX KOH-
CyJIbTalMi, TEKYIEr0 KOHTPOJISA

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPAH
[TepconanbHbie KoMIbIOTEPHI ¢ maketom MSOffice ¢ BbI-
X0JI0M B VIHTEpHET | C IOCTYIIOM B 3JIEKTPOHHYIO WH-
¢dbopManMoOHHO - 00pa30BaTENbHYIO CPEy YHUBEPCUTETA

I[lomentenus a1t caMOCTOSTEIILHON
paboThl 00yJarOITUXCS

[TepconanbHbie KoMIbIOTEpHI ¢ maketom MSOffice ¢ BbI-
X0JI0M B VIHTEpHET | ¢ IOCTYIIOM B 3JIEKTPOHHYIO HH-
(dbopManOHHO - 00pa30BaTENbHYIO CPEly YHUBEPCUTETA

VY4ueOHast ayTuTOpHst JUIs IPOBEIe-
HUS 1a00paTOpHBIX padoT: IUTEH-
Has J1abopaTopus

1. Ileun naBUIbHBIE

2. ®OpMOBOYHBI HHCTPYMEHT.

3. [Ipubops! ajst U3MEpeHus TBEPIOCTH IO MeToaaM bpu-
Hesuis 1 Poksena.

4. Ileun TepMuUecKas, Mia3MeHHasl.

5. Mukpockonst MUM-6, MUM-7

[Tomenienue TSt XpaHEHHS U TIPO-
(bHIaKTHYECKOTO 00CTYKUBAHUS
yueOHOro 000pyAOBaHUS

Crnernmanu3upoBaHHasi MeOenb. CTeUIaXu IS XpaHSHUs
yueOHOro 000pYI0BaHMs, YU€OHO - HATJISIAHBIX TOCOOHI 1
y4eO0HO-METOIMUECKON TOKYMEHTAIIUN

WHCTpyMEHTHI M peMOHTa JIabopaTOpHOTo 000pya0Ba-
HUsI
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