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1. HEJIX OCBOEHUA

1.1 | enb 0cBOCHUST MUCIMIUIMHBL - W3YyYHTh METOJbI HAYYHBIX UCCIIEOBAaHUMI, OPTaHI3AIMIO U TNIAHUPOBAHHE (PH3UUECKUX
HCCJIEIOBAaHMH,

1.2 | aHaM3 MOTyYEHHBIX SKCIIEPIMEHTAIBHBIX Pe3yIbTaTOB Ha MPUMEPE HCCICIOBAaHUI CTPYKTYPBI KPUCTAIIIOB, Ie(hEeKTOB
CTPOEHUS, aTOMHOI'O COCTaBa MaTEpUAJIOB

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | Merogmomorus 1 MpaKkTHKa OTpeIeTICHIS Pa3MEpHBIX XapaKTepPUCTHK HAHOMAaTEePHAJIOB

2.1.2 | Meroapl uiccne0BaHUS MaTEPUATIOB

2.1.3 Hano6e3omacHocTh

2.1.4 | Hanopa3mepHbIe CBEpXTBEp/bIC MaTEPHAIIbI U aJIMa30MOJOOHBIC IICHKA

2.1.5 |HayuHo-uccienoBaTenbcKasl MPaKTHKA

2.1.6 |HepaBHOBeCHbIE KOHAECHCHUPOBAHHBIE CUCTEMBI, YACTb 2

2.1.7 | CnenuanbHbIi HU3NIECKHNA TPAKTUKYM

2.1.8 TepMO,HI/IHaMI/I‘-IECKOS MOJCIUPOBAHNEC XUMHNYCCKUX MTPOIIECCCOB B MHOT'OKOMITOHEHTHBIX I'€TEPOTrC€HHBIX CUCTEMAX

2.1.9 | TexHomoruu noxy4eHUs MaTepUaIoB

2.1.10 | ®us3uka MarHUTHBIX SIBIIEHUH

2.1.11 | AMopdHbIE 1 HAHOKPUCTAIHIECKAEC MaTEePHATIBI

2.1.12 | IudpaxiiioHHBIE METOIBI HCCIICIOBAHNS HAHOMATEPHAIOB

2.1.13 | adopMaioHHO-aHATUTHYECKAE CUCTEMBI B MATEPUATIOBEACHUH

2.1.14 | HepaBHOBECHBIE KOHJICHCUPOBaHHbIE CUCTEMBI, 4acTh 1

2.1.15 | da3oBoe paBHOBECHE B MHOTOKOMITOHEHTHBIX CUCTEMaX

2.1.16 | duzuka NOBepXHOCTEH pa3jiena B TBEPAbIX TENAX

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOXOIUMO KaK
npeaniecTByIee:

2.2.1 |Hay4Ho-nenmaroruueckas nmpakThKa

2.2.2 |IloaroroBka K MpoIeype 3alUThl 1 3aIIUTa BHITYCKHOW KBAIU(PUKAIIMOHHON paOOThI

2.2.3 |IIpenaumioMHas MpaKTUKa

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

ITIK-2: Cnioco0eH caMOoCTOSITE/IbHO IKCILIyaTUPOBATh COBPEMEHHOE AaHAJIUTHYECKOE TEXHOJI0rHYecKoe 000py1oBaHue 1
NpHuOOpPLI B COOTBETCTBHU ¢ KBalu(pukanuei.

3HaTb:

TIK-2-31 MeTonbl OIy4eHHsl U UCCIEJ0OBaHHSI MaTepUaIoB

OIIK-1: Cnoco0eH CTaBUThb M pelIaTh HH:KeHePHbIe U HAYYHO-TeXHUYeCKHe 321a4i B 00/1aCTH MOJTY4eHHUS M HCCIe0BAHUS
HAHOMATEPHAJIOB H HOBBIX MEKAHCUUILIMHAPHBIX HANIPABJIEHHII ¢ HCII0JIb30BAHHEM €CTeCTBEHHOHAYYHBIX U
MaTeMAaTH4YeCKHUX MojeJiell, IPUMEHATh B NPodeCCHOHAJILHOM 1eATeIbHOCTH 3HaHUA GyHIaMeHTAIbHbIX HAYK, 3HAHUS B
MEKIMCUHIIMHAPHBIX 00/1aCTAX

3HaTb:

OIIK-1-31 3amaun HayYHBIX UCCIIEIOBAHUI B 007IaCTH (DM3UKH KOHACHCHPOBAHHOTO COCTOSTHUS

IIK-1: Cnioco0eH caMOCTOSITE/IbHO CTABUTh KOHKPETHbIE 33/1a4H HAYYHBIX HCCJIe0BAHMIL B 00/1aCTH IOJIy4YeHUS U
HCCIeJ0BAHUS. HAHOMATEPUAJIOB U IPOBOJAUTDH HCILITAHUS HAHOCTPYKTYPHPOBAHHBIX KOMIIO3MIIHOHHBIX MAaTEPHAJIOB B
COOTBETCTBMH ¢ HOBBIMH TeXHHYECKMMH TPeGOBAHUAMHU H OCYLIECTBJIATH HX KOHTPOJIb

YMmerb:

[IK-1-V1 cTaBUTH KOHKPETHBIC 33241 HAYYHBIX UCCIECAOBAHUN B 00IACTH MOyIeHUS U UCCIEA0BaHH HAHOMATEPHAIIOB U
MPOBOJIUTH UCIIBITAHUS

IK-2: Cioco6eH caMOCTOSITEILHO IKCILIYATAPOBATH COBPEMEHHOE AHATUTHYECKOE TEXHOJIOTHYECKOe 000PY10BaHHE 1
NpuOOpPHI B COOTBETCTBHH € KBaJIMpUKanmeii.

YMmerb:

TIK-2-V1 ucnonap30BaTh TEXHOJIOTHH MOJY4Y€HU U UCCIICAOBAHUA MAaTEPHAIO




OIIK-1: Cnoco0eH CTaBUTh U pelIaTh HHKEHEPHbIC U HAYYHO-TEXHHYECKHeE 321244 B 00J1aCTH NOJIYy4eHHUs] M HCCIeJOBAHUS
HAHOMATEPHAJIOB M HOBBIX MEKIMCHUILIMHAPHBIX HANPABJIEHMI ¢ HCNO0JIb30BAHNEM €CTeCTBeHHOHAYYHBIX H
MaTeMaTH4YeCKHX MoJieJieil, IPUMEHATh B IPO(eCCHOHATBHOI JesiTeTbHOCTH 3HAHUS QYHIAMEHTAIbHBIX HAyK, 3HAHUS B
MEKIMCUUIIIMHAPHBIX 00/1aCTAX

YMeTh:

OIIK-1-Y1 ucronp30BaTh 3HAHUS HOBEHIIMX JOCTH)KCHUHN (DH3UKA B HAYYHO-HCCIIEIOBATENBCKOM paboTe

OIIK-4: CniocoGeH BbINOIHATH HCCJIE0BAHNSA NP PelleHUH MHKEHePHbIX M HAYYHO-TEeXHHYECKHX 32124, BKJII0Yast
INIAHMPOBAHME U OCTAHOBKY CJI0KHOI0 IKCIEPUMEHTA, KPUTHYECKYIO OLCHKY U HHTEpIPeTALHI0 Pe3yJIbTATOB,
OCYIIeCTBJIATH MOACJHPOBAHNE, AHAJIN3 M IKCIIEPUMEHTHI B IieJIX NPOBeAeHHs 1eTaJIbHOr0 HCCaeJ0BAHMS /ISl PellleHHs
CJI0KHBIX 3224

YMmerb:

OIIK-4-Y 1 BBIOTHATH UCCIIEIOBAHUS MIPH PELICHUN HH)KEHEPHBIX U HAYYHO-TEXHUUECKUX 3a]1a4

IIK-2: Cioco6eH caMOoCTOSITEIbHO IKCILTYyaTHPOBATH COBPEMEHHOE AaHAJTUTHYECKOE TEXHOJIOTHYecKoe 000py10BaHuE U
NpuoOOpPHI B COOTBETCTBHU ¢ KBaTU(pukanuei.

Baagers:

[1K-2-B1 HaBbIKaMu aHaIM3a TEXHOJIOTHU IMOJIYYCHHA U UCCIICAOBAaHNUA MaTEpHUajlioB

OIIK-1: CniocoGeH CTaBUTh U pelIaTh HH KEHEePHbIe U HAYYHO-TeXHHYEeCKHe 32/1a4U B 00J1aCTH NOJTYy4eHHUs] M HCCIeJOBAHUS
HAHOMATEPHAJIOB M HOBBIX MEK/AMCHUILIMHAPHBIX HANIPABJICHHII C HCII0/Ib30BAHHEM €CTeCTBCHHOHAYYHbBIX U
MaTeMaTH4eCKUX MojieJieil, IPUMEHATh B NPO(ecCHOHATBHOIl JesiTeTbHOCTH 3HAHUSI QYHIAMEHTAIbHBIX HAYK, 3HAHUS B
MEKIACIUIIIHHAPHBIX 00J1aCTSIX

Baagern:

OIIK-1-B1 HaBbIkamMu OTnIpeeNeHNs] XapaKTEPHCTUK UCCIIETyeMON CHCTEMBI

4. CTPYKTYPA U COJAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | Ilpumedanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H I sieMble
KOMIICTeHIUH pecypcsl padoThI
Pazgen 1.
JKcnepuMeHTAJIbHbIE
MeTO/Ibl HCCJIeI0BAHMS
1.1 Bgenenne. O630p 3 2 OIIK-1-31 JI1T.1JI2.1J13.
JKCIIEPUMEHTAIIBHBIX OIIK-1-V1 1
meTonoB. /JIex/ OIIK-1-B1 21
OIIK-4-V1IIK
-1-Y1TIK-2-31
[K-2-Y1 IIK-2
-Bl
1.2 Brinonnenue 3 10 OIIK-1-31 JIL.JI2. 1J13.
WHJIABUIYAJIBHBIX OIIK-1-V1 1
3aganuii /Cp/ OIIK-1-B1 21
OIIK-4-Y1IIK
-1-V11IK-2-31
MK-2-Y1 IIK-2
-B1
1.3 CoueraHue METOI0B 3 1 OIIK-1-31 JI1.1J12.1J13.
WCCIIEIOBAHUS CTPYKTYPBI U OIIK-1-VY1 1
cBoiicTB MaTepuaio /JIex/ OIIK-1-B1 €)!
OIIK-4-Y1IIK
-1-V11IK-2-31
MK-2-Y1 IIK-2
-B1
1.4 CxaHupyroniast 3JeKTpOHHas 3 4 OIIK-1-31 JIT.1JI2.1J13. P1
MUKpockormust /J1ad/ OIIK-1-Y1 1
OIIK-1-B1 21
OIIK-4-Y1IIK
-1-Y1TIIK-2-31
[K-2-V1 IIK-2
-B1




1.5 Brimonnenue 15 OIIK-1-31 JIL.1J12.1J13.
WHIUBUIYATbHBIX OIIK-1-VY1 1
3ananwuii /Cp/ OIIK-1-B1 21
OIIK-4-Y1IIK
-1-V11IK-2-31
[IK-2-V1 IIK-2
-B1

Pasgen 2. Meroabl

HCCIeJOBAHUS CTPYKTYPbI

M XMMHYeCKOI'0 COCTABa

TBePABIX Tell

2.1 Mertoap! ucCIenOBaHUS 2 OIIK-1-31 JIT.1JI2.1J13.
CTPYKTYpPBI TBEPABIX TEIl. OIIK-1-Y1 1
JlokanbHOCTB, TOYHOCTB, OIIK-1-B1 21
HWOKHHH npenen OIIK-4-Y1IIK
oOHapyXeHusl. -1-Y1TIK-2-31
[TpumennMocTh [K-2-V1 IIK-2
MeTo10B. /JIex/ -B1

2.2 PenTrenoctpykrypHsIii 4 OIIK-1-31 JI.JI2.1J13. P2
ananm3. /J1ab/ OIIK-1-Y1 1

OIIK-1-B1 21
OIIK-4-V1IIK
-1-Y1TIK-2-31
[K-2-Y1 IIK-2

-B1

2.3 Muxkpockonusi. 2 OIIK-1-31 JIT 112, 1J13.
MakpocTpykrypa, OIIK-1-VY1 1
MUKpPOCTPYKTYpa, aTOMHasl OIIK-1-B1 €
cTpykrypa. /Jlex/ OIIK-4-Y1IIK

-1-V11IK-2-31
MK-2-Y1 IIK-2
-B1

2.4 BrinonHenue 15 OIIK-1-31 JIL1J12.1J13.
WHIUBUIYATbHBIX OIIK-1-VY1 1
3ananwuii /Cp/ OIIK-1-B1 21

OIIK-4-Y1IIK

-1-V11IK-2-31

MK-2-Y1 IIK-2
-B1

2.5 XuMUUecKnii cocTaB: 00IInit 2 OIIK-1-31 JIT.1JI2.1J13.
COCTaB Tena, pacipeaeIeHue OIIK-1-¥1 1
3JIEMEHTOB, JIOKAJILHBIC OIIK-1-B1 21
MeTO/bI aHanu3a. /JIex/ OIIK-4-Y1IIK

-1-Y1TIIK-2-31
[IK-2-V1 IIK-2
-B1

2.6 SAnepnas ramma- 2 OIIK-1-31 JIT.JI2.1J13. P3
pe30oHaHCHas OIIK-1-Y1 1
cniekrpockomnus /J1a6/ OIIK-1-B1 21

OIIK-4-Y1IIK

-1-V1TIK-2-31

[K-2-Y1 IIK-2
-Bl

2.7 Boimonnenue 15 OIIK-1-31 JIT1JI2.1J13.
WHJMBHTyaJIbHBIX OIIK-1-VY1 1
3aganuii /Cp/ OIIK-1-B1 21

OIIK-4-V1IIK
-1-Y1IIK-2-31
[K-2-Y1 IIK-2

-B1




2.8 CoueTanue METOIOB 1 OIIK-1-31 JI1.1J12.1J13.
WCCIIEIOBAHUS CTPYKTYPhI U OIIK-1-VY1 1
XHUMHUYECKOT0 COCTaBa OIIK-1-B1 21
crutaBoB. /Jlex/ OIIK-4-Y1IIK

-1-V1 IIK-2-31
IIK-2-Y1 [IK-2
-B1
2.9 MexaHndeckue 3 OIIK-1-31 JILJI2.1J13. P4
ucneitanus /J1a6/ OIIK-1-VY1 1
OIIK-1-B1 21
OIIK-4-Y1IIK
-1-V1 IIK-2-31
IIK-2-V1 [IK-2
-B1
2.10 | JonomHuUTEIHHBIE 2 OIIK-1-31 JIT.1JI2.1J13.
HCCIIEOBAHMS CTPYKTYpHI. OIIK-1-V¥1 1
ST'P criekTpoCKOnust 1ist OIIK-1-B1 21
HCCIIEeIOBaHUIA OIIK-4-Y1IIK
CTPYKTYpEL. /JIex/ -1-V1TIK-2-31
IMK-2-V1 [IK-2
-B1
2.11 Beimonnenue 15 OIIK-1-31 JIT1JI2.1J13.
WHIMBHTyaJIbHBIX OIIK-1-V1 1
3amanuii /Cp/ OIIK-1-B1 21
OIIK-4-Y1IIK
-1-V1 IIK-2-31
[IK-2-V1 [IK-2
-B1
Pasgen 3. UcciienoBanue
CBOICTB TBEPABIX TeJ

3.1 CoueraHue METO/I0B 2 OIIK-1-31 JIT.1JI2.1J13.
HCCIIE0BAHNS CTPYKTYPHI A OIIK-1-V¥1 1
CBOICTB MaTepHajoB. Beioop OIIK-1-B1 21
KOMIUTeKca naMepenuii /JIex/ OIIK-4-Y1IIK

-1-V1IIK-2-31
IMK-2-V1 [IK-2
-B1

32 Brimonnenue 15 OIIK-1-31 JIT1JI2.1J13.
WHJIABUIYAIBHBIX OIIK-1-VY1 1
3aganuii /Cp/ OIIK-1-B1 21

OIIK-4-Y1IIK

-1-Y1IIK-2-31

[IK-2-V1 IIK-2
-B1

33 BeinonHenue 15 OIIK-1-31 JIL1J12.1J13.
WHIUBUIYaTbHBIX OIIK-1-VY1 1
3ananwuii /Cp/ OIIK-1-B1 a1

OIIK-4-Y1IIK

-1-V1IIK-2-31

TIK-2-V1IIK-2
-B1

34 JuddepennnanbHpiit 4 OIIK-1-31 JI.1JI2.1J13. P5
TEPMHUYECKUN aHAIN3 U OIIK-1-¥1 1
kasiopumetpus /J1a6/ OIIK-1-B1 21

OIIK-4-Y1IIK

-1-V1 IIK-2-31

IIK-2-Y1 [IK-2
-B1

3.5 MexaHUYEeCKIE UCITBITAHHUS. 2 OIIK-1-31 JIT.1JI2.1J13.
Couyeranue ¢ JaHHBIMHU O OIK-1-Y1 1
CTPYKTYpE U COCTaBe OIIK-1-B1 21
MaTepuaios /Jlex/ OIIK-4-Y1IIK

-1-V1 IIK-2-31
IMK-2-V1 [IK-2

-Bl




3.6 ®Da30BbIe IPEBPALLICHUS. 3 1 OIIK-1-31 JI1. 112, 1J13.
Coueranue ¢ JAaHHBIMH O OIIK-1-VY1 1
CTPYKTYpE, COCTaBE U OIIK-1-B1 €]
cBoiicTBax MarepuanoB /Jlex/ OIIK-4-Y1IIK

-1-V1 I1K-2-31
TIK-2-Y1 IIK-2
-Bl

3.7 Bemonnaenue 3 10 OIIK-1-31 JI1.1J12.1J13.
WHIMBUAYATbHBIX OIIK-1-VY1 1
3amanuii /Cp/ OIIK-1-B1 21

OIIK-4-V1TIIK
-1-Y1IIK-2-31
TIK-2-Y1 IIK-2
-Bl
5. ®OHJI OHEHOYHBbIX MATEPUAJIOB
5.1. KoutposabHble MeponpusiTis (KOHTPOJIbHAas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.IT), BONPOCHI s
CaMOCTOSITEJILHOI MOArOTOBKH
Kon KonTponbraoe rilﬁ){o};ef;;MHe B
KM MepoTpUsTHE it pL{ OMPOCHI AJIsI OJITOTOBKA
KOMITETEHITHI
KM1 Komnoksuym OIIK-4-Y1;0IIK-1- | TepmorpaBumerpus

31;011K-1-Y 1;0TIK-
1-BL;TTK-1-V [;TTK-2
S31IK-2-Y 1;TTK-2-
Bl

JInst cpaBHUTENBHOTO aHANIN3a MTPOLIECCOB BOCCTAHOBIIEHHUS FEMaTUTa
BBIOPAHBI TPH COCTaBa, COAEPIKAIINE TEMATUT U YIIIEPOJ,
HIPUCYTCTBYIOIIUH B Pa3IHYHBIX YIJIEPOJCOAEPKAIINX BEIIECTBAX:

- TEMATHUT C rpaduTOM,

- TEMaTUT C KOKCOM,

- FEMATHUT C LIYHTUTOM.

I'emaTuT mpeacTaBisw1 coboit xumudecku ynucThiid (100 macc%) Fe203;
rpaduT — XUMHIecKuit 9ncThIi yriepon (100 macc%). Comepxanue
yrieposa B KOKCE H IIYHTUTe OBLIO CIIEAYIOIUM: B Kokce -87,8 Macc%,
B 1ryHrute — 32,9 macc%.

O0pa3sl Cotep KaIy IIYHIUT 3aKOTHHCKOTO MECTOPOXKICHUS,
UMETOIIUH CIEeAYIOINI XUMUIECKHA cocTaB (CM. TalL.).

Tabnuua

Onement Si02 TiO2 A1203 Fe203 MgO CaO Na20 K20 S C
H2Oxpuc

Coneprxanue B Macc % 54,4 0,25 4,30 1,70 0,57 1,10 0,32 1,20 0,42
32,6 3,14

KoMIoHeHTHSIH cOCTaB BCEX MOATOTOBIEHHBIX P00 OBLT mogoOpaH
TakuM 00pazom, 4ToOsl cooTHomenue Fe203 u yrnepona s Bcex
00pa3oB OBLIO OTMHAKOBO M CMOCTaBaJsuIo 33% 10 Macce yriiepoaa
o oTHomeHuIo k Macce Fe203. Takum 00pa3oM, KOITUIECTBO yIriiepoia
OBLTO BO Bcex 00pa3iax B OIMHAKOBOH CTETIEHN U30BITOYHO 110
OTHOILICHUIO K HEOOXOJMMOMY JUTS TIOJTHOTO BOCCTAHOBIICHHS JKeJie3a.
3amanue: [IpoBecT aHAIN3 TEPMOTPAaBUMETPUIECKUX JTAHHBIX,
MPE/ICTABICHHBIX Ha HKCIIEPUMEHTAIIBHO MOITYyIEHHBIX 3aBUCHMOCTSIX
Macchl U TepMUYeCKuX dPPEKTOB B 4-X HCCIEAOBAaHHBIX 00pa3Lax oT
TEMIIEPaTypbl, U TIOCTPOUTH MOJIEIH IIPOIIECCOB, IPOUCXOISIIHX B
o0pasiax mpu Harpese.

5.2. Ilepedyenn padoT, BbINOJIHsAeMbIX 0 JucnuiuinHe (KypcoBas padora, Kypcosoii npoexr, PI'P, Pedepart, JIP, IIP u 1.11.)

Kox Hasparue IIposepsiemble
WHIUKATOPBI Copnepxanue paboTb
paboTst paboTsl N
KOMTICTCHIUH
P1 JlabopaTtopHast OIIK-4-Y1;0IIK-1- | Bo3MOXXHOCTH METOAa, €ro OCOOEHHOCTH .
pabora 1 31;0I1K-1-Y1;0I1K- | cnucok BOIpOCOB K 3amuTe 1a60paTopHbIX paboT
CxaHupyromas I-BL;IIK-1-Y;IIK-2 | 1. K kakum MaTepuanaMm IPUMEHUM JaHHBIA METOZ.
JJIEKTPOHHAs -3LIIK-2-YV I;IIK-2- | 2. B xakoM ciry4ae OH He MOXKET AaTh IPaBUIBHBIN Pe3yabTaT IpH
MHUKPOCKOTIHUS B1 CTaH/IapTHOH MPOLIEYPE UCCIIENOBaHUS.

3. Kakue 10onomHUTENbHBIE HCCIE0BAHUS MOTYT TIO3BOIUTh MOTYIHUTh
[IPaBUIbHBIN PE3ynbTaT.

4. Brusiet 1 HENpPaBUWIIBHO OTIPEENICHHBINA (HEKOHTPOIHPYEMBbIit)
XMMHUYECKUH coCTaB (MM TEMIEpaTypa) Ha BBIBOA U3 UCCIEIOBaHUI




P2 Jlabopato |OIIK-4-V1;0IIK-1- | B03MOXHOCTH METOa, €ro OCOOEHHOCTH .
pHas pabora 2 31;0I0K-1-Y1;0I1K- | cnucok BOIPOCOB K 3amuTe 1a00paTopHbIX paboT
Pentrenoctpykrypn | 1-Bl 1. K xakuM MaTepuanaM NpUMEHUM JJaHHBIM METON.
bl aHaIU3 2. B xaKkoM cilyyae OH He MOXKET 1aTh [IPABUIBHBIA PE3yabTaT IIPU
CTaHIApTHOM MpOIEaYpe UCCIEAOBAHMUS.
3. Kakue 10n0NMHUTENbHbBIE UCCIEI0BAHUS MOTYT I103BOJIUTh IOIYYUTh
[IPAaBUIBHBIN pe3ynbTaT.
4. Bnusiet 11 HeNIPaBUIIBHO ONpe/eTIeHHbIH (HEKOHTPOINPYEMBIil)
XMMUYECKHHA COCTaB (MM TEMIIEpaTypa) Ha BBIBOJ] U3 UCCIIEIOBAHUI
P3 Jlabopato |OIIK-4-Y1;0IIK-1- | Bo3MOXHOCTH MeTO/1a, €r0 OCOOCHHOCTH .
pHast pabora 3 31;0I1K-1-B1;OIIK- | criucok BOIPOCOB K 3aIInTe J1a00paTOpHBIX PadoT
SnepHas ramma- I-YLIK-1-YLIIK- | 1. K xakum MaTepranaM NpUMEHUM JAaHHBIA METOZ.
pe30oHaHCHas 2-BL;ITIK-2-31;I1K-2 | 2. B kakoM citydae OH HE MOXKET JIaTh NPAaBUIIbHBINA PE3yJIbTAT IIPH
CHEKTPOCKOITHS -Y1 CTaH/IAPTHOH IPOIeype NCCICIOBAHUS.
3. Kakuie 10TOTHUTEbHBIE UCCIIETOBAHUS MOTYT TTO3BOJIUTH TIOYYUTh
MIPaBUIIbHBINA PE3ybTaT.
4. Bausier 11 HENPaBUWIIBHO ONIPEENICHHbIH (HEKOHTPOIUPYEMBbIit)
XMMHYECKIH COCTaB (MM TEMIEpaTypa) Ha BEIBOA U3 HCCIIEIOBAaHHH
P4 Jlabopato |IIK-1-V 1;I1K-2- BosmoxxHOCTH MeTO/1a, €70 OCOOCHHOCTH .
pHast pabota 4 B1;IIK-2-31;ITIK-2- | ciucok BOPOCOB K 3aIIuTe J1a00paTopHBIX paboT
Mexanuueckue Y1;0IIK-1-B1;0IIK | 1. K kakuM MaTepuaiaM NprUMEHUM JaHHBII METO/I.
HUCTIBITAaHUS -1-Y1;0I1K-1- 2. B xakoMm ciydae OH HE MOXET JaTh MPABIIbHBIA Pe3yNbTaT MpU
31;0I1K-4-VY1 CTaH/IapTHOH MpoLeype UCCIIEIOBAaHNUS.
3. Kakue 10noMHUTEIbHbIE UCCIEIOBAHUS MOTYT MO3BOJIUTH MOTYYHTh
[IPAaBUJIbHBINA PE3ynbTaT.
4. Bnusiet 1 HeTIPaBIIIBHO OTIpe/ieTIeHHbIH (HEKOHTPOIHPYEMBIii)
XUMHYECKUI cOCTaB (WM TEMIEpaTypa) Ha BBIBOJI U3 UCCIECAOBAHUN
P5 JlabopatopHas OIIK-4-Y1;0IIK-1- | Bo3MOXHOCTH METO/Ia, €r0 OCOOCHHOCTH .
pabota 5 31;0T1K-1-B1;0IIK- | ciucok BOIPOCOB K 3aIIUTe J1a00paToOpHBIX PaboT
Hudpdepenmmansusr | 1-YLIIK-1-YL;IIK- | 1. K xakum MaTepragaM IpUMEHUM JTaHHBIH METOJ.
1 TepMUYECKUit 2-31;IIK-2-Y ;ITK-2 | 2. B kakoMm ciydae OH HE MOXKET JAaTh MPaBHIbHBIN pe3yabTaT IpH
aHanu3 u -Bl CTaHIApTHOM MpoIeype UCCIEA0BaHMUS.
KaJIOPUMETPHUS 3. Kaxue 1omoTHATETBHBIE HCCIIEOBAaHUS MOTYT TIO3BOJIUTH OTYIHTh

TPaBUJIBHBIN pe3ybTar.
4. Bnusiet 1 HENPaBUWIILHO OTIPEeNICHHBINH (HEKOHTPOIHPYEMBbIif)
XMMHYECKUH cOCTaB (MM TEMIIEpPaTypa) Ha BBIBOJ] U3 MCCIIEA0BAHNUI




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ'IeTOB, TEeCTOB U T.l'[.)

Ha npumepe oaHoro u3 3agaHuii:

1. CmaB Menu ¢ onoBoM, conepxauuii 0,05 % (at) onosa, 6picTpo oxnaxaeH or T = 7000C 1o KOMHAaTHOW TeMIIEepaTyphl.
3amaga: Mccie10BaTh KOHCYHBIC CTPYKTYPHI, (pa30BBIC COCTaBHI, COACPKAHUE HIICMEHTOB B (ha3ax, MCXaHHUECKIE CBOMCTBA CIIIaBa

U KMHETUKY npoueccos crapenus npu 50 u 1000C.

2. [IpoBenena cepusi OMBITOB MO CHEKAHHUIO MOPOIIKA KepaMUKH Ha ocHOBe Al203 ¢ pa3nW4HBIM UCXOTHBIM pazMepoM
3epeH MOpOoIIKa. 3a/jaua: UcCIe0BaTh CTPYKTYPY KepaMUKU IOCIIE CIIEKaHUs, OIPEAEIUTh €€ IPOYHOCTh, TEPMOCTOUKOCTD,
XMMHYECKYIO CTOMKOCTH [0 OTHOLIEHHIO K pacIulaBaM OKCHIOB METAJLUIOB M BEIOPATh ONTUMAIBHYIO THCIEPCHOCTh UCXOIHOTO
MOPOIIIKA TS CTIEKAHUSL.

3. IMoaroroBnen obpaser cTanu mociae cBepXOBICTPOil 3akayky. 3amada: ¢ MOMOLIBIO MCCIIEI0BaHUN (ha30BOrO COCTABa,
KpUCTAJUTOTPApHUECKUX U CTPYKTYPHBIX OCOOCHHOCTEH MMEIOINXCS (ha3, MEXaHHUCSCKIX M MATHUTHBIX CBOICTB ONPEICIHTh
HCXOIHOE COZIep KaHMe YIIIEPOa B CTATH M PEXKHUM 3aKAIIKH.

4. [TpurortoBiensl 00pa3bl MHOTOCIOHHOTO KOMIIO3UIIMOHHOTO MaTepualia M3 MOCIeI0BaTebHBIX CJIOEB CTaled IBYX
Mapok — 08X 18H10 + 08X18. Marepuar monydeH ropsueil mpoKaTKOW CTONKH IJIACTHH JaHHBIX CTaJIeH, OCYIIECTBISIIOIICHCS B
HECKOJIBKO 3aX0JI0B; TOJIIMHA CIIOEB JUTI pa3HBIX 00pa3nos umeet 3HadeHus oT 100 xo 10 MxMm. 3amaga: MccinenoBaTh MaTepHai s
OTIpeIENICHHs €r0 CTPYKTYPHI M KaUueCTBa — TOJIIMHBI CII0EB, MEXaHNYECKIX CBOMCTB MaTepralia BIOJb U MOMIEPEK HAIPABICHHS
MPOKATKH, IIEJIOCTHOCTH U OTCYTCTBHS HJIM HAJMYHS AS(PCKTOB HA TPAHUIIAX CIIOCB, BIMSHUS TEMIICPATyphbl HA CBONCTBA, HATHYHS
BHYTPEHHUX HAIPSHKEHUH M CIIOCOOO0B MX PETaKCAIIH.

5. Vmeercst 3MeMeHT oxXiIaauTelnbHOro KoHTypa ADC — Tpyba M3 KOHCTPYKIIMOHHOW CTaJM; OXJIaXIAromast )KUAKOCTb —
pacmias Na. 3anaua: MccaenoBaTb CTORKOCTB TpyOBI pu pabdouyeii Temmnepatype 2500C u inTeabHOCTh 6e30macHon

SKCILTyaTallK; ONPENEIUTh ONTACHOCTh «IIPOIOTEBAHUSY, T.€. IPOHUKHOBEHHSI paciliaBa OXJIaKJAlOIIero MeTasla CKBO3b MaTepHal
TpyOBI IO TpaHUIAM 3epeH (¥ Ap. AedeKTaM) ¢ BEIJIeJICHIEM Ha BHEIITHEH TOBEPXHOCTH.

6. CriekaHneM METAITMYECKUX MOPOIIKOB 33/IaHHOTO COCTaBa MONYYeHbI METAUTMYECKHe 00pasilbl. 3ajaya: UCCIe0BaTh,
KaK BJIMSET JUCIIEPCHOCTh HCXOAHOTO MOPOIIKA Ha KUHETHKY (CKOPOCTb) Mpoliecca CIeKaH!s, Ha KOHEUHYIO INIOTHOCTh MaTepuana,
Ha HaJIMYHe MaKpO- H MUKPOIIOP, OIIPEICITUTE paclpeAeNieHre mop (TPErH U JIp. IyCTOT) IO pa3MepaM; Kak 3aBHCUT KHHETHKA
CTIEKaHUS OT TEMIIEPaTypBbI.

8. [opomok Fe203 BoccranaBnuBaercss Bogoponom (H2) B oTkpeiToii cucteme npu temmeparype 8000C B Teuenue 3-x
yacoB. 3ajlaya: ucciae0BaTh KWHETUKY IPoLiecca B 3aBUCUMOCTHU OT JUCIIEPCHOCTH HCXOAHOTO MOPOIIKA OKCHJIA, ONPENEIUTh
KOHEYHBI XUMHUYECKUiT 1 (pa3oBbIi COCTaBBI 00Opaslia U CTENIeHb BOCCTAHOBIICHUS 10 urcToro Fe.

9. IMpurorosneHs! 00pa3nbl KOMIIO3UIIMOHHOTO MaTepHala Tak Xke, Kak B BapuaHTe 4., HO u3 cioeB cranei - 08X18H10 +
V8. IIpoBeneHa xuMuKo-TepMHUUIeckas o0padoTtka (azotupoBanue 5400C B TeueHue 45 yac.) monepevHoro (MeprneHauKyIIpHOro K
HAIPaBJICHHIO TIPOKATKH) CEUCHHUs. 3a1ava: IIPOBECTH MCCIIEI0BAHNE TITyONHBI M Ka4eCTBa (CTPYKTYPHOH OJJTHOPOJHOCTH, TBEPAOCTH
M T.JI.) a30THPOBAHHOTO CJIOSI B CPABHEHUH C a30THPOBAHHBIM cloeM Ha MoHO crainu 08X 18H10.

10. [TpurortoBiensl 0Opa3bl MUKPOIIPOBOJIA ¢ METAIUIMYECKON JKUIJION B CTEKIOM3OJISALUH, TOTYYEHHBIE BBITSKKON U3
paciiaBa MeTaia CKBO3b CTEKISHHBIE (uabepsl. JKuna umeeT auameTp oT 3 10 20 MKM, TOIIUHA CTEKITON30 SN — 10-15 MKM.
3amaga: ONpeNeNuTh Kakylo CTPYKTYpy UIMEEeT METaJII KHJIBI B 3aBHCHMOCTH OT €€ TOJIIHHBI — MHKPO- HAHO-KPHUCTAINTHIECKYIO FIIH
amMop(hHYI0; UCCIENOBATH (Ha30BBIN COCTAB U MIPOYHOCTH MUKPOIIPOBOJIA B 3aBHCUMOCTH OT JHAMETPA SKIIIBI U OT paboueit
temmnepatypsl (0 — 1200C) 1 MexaHU3M pa3pyLIieHus npu oOpbIBe.

11. [ITnxTOBOM MaTepwai I BBIILIABKH YyryHa B JOMEHHOH IT€YM KpOME CTAaHIApTHBIX KOMIOHEHTOB coxepxain 0,002% (mo
Mmacce) B203. 3agaua: ucromns3yst IMEIOIIHECS 1TOCTIe IIaBKH 00pa3Iisl YyTyHA U MIJTaKa ONPeAeTnTh ko3 dumenTs!
pacnpenenenus 60pa Mexay IpoIyKTaMH IJIaBKU.

12. IpurorosineH cmiaB — Al + 1% (o macce) In. 3agava: MccienoBaTh, KaKk BIHMSCT WHIUA Ha 3€pPHOTPAHHYHYIO XPYIIKOCTh
TIOMHHUS B IprcyTcTBHU Ga.

HaTL omucaHue crocoba IIPUT'OTOBJICHHUSA 06pa3u013, MCTOAHUKU UCCICAOBAHNA, MHTCPECIIPECTAIUIO PE3YJILTaTOB

5.4. MeToauka OueHKH OCBOEHUS AUCUMILIMHBI (Moayis, npakTuku. HUP)

«OTIIMYHOY» — CTYJCHT MOKa3bIBACT IIyOOKIE, HCUCPIIBIBAIOIINE 3HAHUS B 00bEME IIPOIICHHON IPOrPaMMBbI, YBEPEHHO ICHCTBYET
10 IPUMEHEHUIO MOJTyICHHBIX 3HAHUI Ha MPAKTHKE, IPaMOTHO M JIOTHYECKU CTPOMHO M3JIaraeT MaTepual pu OTBETE, yMeeT
(hopMyIHpOBaTh BBIBOJIBI N3 U3JI0KEHHOTO TEOPETHUECKOTO MaTepHaa, 3HaeT JIOTOHUTEIBHO PEKOMEHIOBAHHYIO JIUTEPATYPY;
0) «XOpOIIO» — CTYICHT ITOKa3bIBACT TBEP/BIC U JOCTATOYHO TOJIHBIC 3HAHUS B 00bEME MPOIICHHON MPOTPaMMBI, JOITYCKACT
HE3HAYUTETbHbIC ONIMOKK MPU OCBEIIEHUU 3aJaHHBIX BOPOCOB, MPABHIILHO JACHCTBYET MO MPUMEHEHHUIO 3HAHUH Ha TPaKTHKE,
YEeTKO U3JIaraeT MaTepHal;

B) «Y/IOBIIETBOPUTEIHHO» — CTYJICHT IIOKa3bIBAET 3HAHUS B 00bEME MPOUICHHON MPOTPaMMBbI, OTBETHI U3J1araeT XOTS U C OIMIMOKaMH,
HO YBEPEHHO HCIIPABISEMBIMH ITOCTIC AOTOJHUTEIBHBIX U HABOASAIINAX BOIPOCOB, MIPABUIILHO EUCTBYET 110 MPUMCHCHUIO 3HAHUN
Ha MPaKTHUKE;

T) HEYIOBJIETBOPUTEIHLHO» — CTYIIEHT JIOIYCKAET IPyOble OIIMOKH B OTBETE, HE MOHUMAET CYITHOCTH U3JIaraéMoro BOIpoca, He
yMeeT MPUMEHSTh 3HAHUS Ha IPAKTHKE, JaeT HEMOIHBIC OTBETHI HA HOMOIHHUTEIBHBIC U HABOSIIIE BOIPOCHI;

1) "He siBKa" - CTYICHT HE SIBUJICS HA DK3aMeH

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTENN 3armaBue Bubnuoreka W3znparenbcTBO, TOL




ABTOpBI, COCTaBUTENN 3armaBue Bubnnoreka W3nparenbcTBO, TOL

J1.1 | Ymanckuit 4. C., Kpucrannorpadus, Bbubmorexa MUCuC M.: Metammyprus, 1982
Ckakos 1O. A., peHTreHorpadus u
MBanoB A. H., 3JIEKTPOHHAsI MUKPOCKOITHUS:
Pacropryes JI. H. Y4eOHUK 171 BY30B
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOpBI, COCTaBUTENN 3arnaBue bubimoteka WsnarensctBO, O
JI2.1 [Kwutrens Y., 'yceB A. | BBenenue B ¢pusnky TBEpIOro Bbubmorexa MUCuC M.: MenuaCrap, 2006
A Tena: yued. pyKoBOJICTBO
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpBI, COCTaBUTENN 3arnaBue bubimoteka WznarensctBO, O
JI3.1 | Apcenkun A. M., Mertozs! u cpencTsa DneKkTpoHHas OMOTHOTEKa M.: U3a-Bo MUCuC, 2010
Bbrixogra 1O. C., W3MEpPEHHH, UCTIBITAHUH U
Tl'opienkoB M. B., np., |koHtpomns. CoBpeMeHHbIE
Kanomxun C. 1. METObI MCCIIEA0BAHUN
(DYyHKIIMOHATIBHBIX MAaTEPHAIIOB:
y4eOHO-MeTo1. TTocobue: yued.
nocobue i CTy[. By30B,
00yud. o Harp. 150100 -
Mertamyprust
6.2. [lepeyennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTEpHET»
51 -MDenepanbHbIi mopTan «Poccuiickoe — Pexxum moctyma: http://edu.ru
oOpa3zoBaHue [DIeKTpoHHBIH pecypc]
6.3 TlepeueHb NPOrpaMMHOro odecrneyeHust
1 JInnensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
1.2 | ESET NOD32 Antivirus
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccuoHATbHBIX 0a3 JaHHBIX
U.1 | Yausepcuterckas nadopmammonnas cucrema POCCHS https://uisrussia.msu.ru/
n2
n.3
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Haznauenue OcHaienue
A-411 Y4eOHas aynuropust nabopaTopHasi ~ yCTaHOBKAa  JUIs  TOJNYYEHUS  CBIPBIX
OKaTBIIICH W3 JKEIe30PYIHBIX KOHIICHTPATOB, JlabopaTopHas
YCTaHOBKa sl OOXWra  IKelIe30pyJHBIX  OKATHIIIEH,
naGopaTopHas yCTaHOBKa JUTS OTIpeeNIeH s
BOCCTAHOBUMOCTHU HKENe30PYIHBIX MaTepHasoB,
nabopaTopHast yCTaHOBKa JUTST OTIpEIIeTICHHUS
pa3MsryaeMocTu KENe30PYIHOTO CBIPBS B
BOCCTAaHOBHUTENBHOM aTtmocdepe, J1abopaTopHas YCTaHOBKa
JUId  OINpENeNeHUsT MHUHEPAJOTMYECKOro  COCTaBa YL,
arJoMepaToB ¥ OKaThIIIEH, JaboparopHas yCTaHOBKA JIJIst
oOoraimieHus >KelIe3HbIX Pyl Ha MarHHTHOM cemapaTope,
nabopaTopHas YCTaHOBKA ISl ONpEICNICHUS PEaKIMOHHOM
CIOCOOHOCTH M TOPSYEH MPOYHOCTH TBEPJIOTO TOTLTHBA
A-242 VYuebHas aynuTopus/mabopaTtopus: 4 moHuTopa, 4 kommbproTepa, jazepnoe MDY, PH- merp 2
MT., MHKPOCKON, BEChl aHATUTHYSCKUE, MUHH-IICHKED,
BUCKO3UMETp, INKa() CYMWIBHBIH, KOMIUIGKT YydeOHOIt
mebenu
A-236 Jlaboparopust Ui oBaTbHO-TIONUPOBabHAs ycTaHOBKa Polimat2, mpecc

U Topstdel 3ampeccoBku Simplimet 1000, uniudoBambHO-
moupoBaNbHEI cTaHOK BETA/1, mum¢-monupoBagbHEIA
ctaHok metaserv-2000, meur TpyOuatas LF-50/500-1200,
MeIllajKka MarHuTHas 2 mr., Tepmoperyastop TI1703-12,
KaMepa BBITSDKHas ¢ pabodell MOBEPXHOCTHIO, MHKDPOCKOI,
BECHI aHAJMTHYECKIE




M-102 VYueOHast aymuTopus Kommutexr yuebHON Mebenn Ha 15 pabounx MecT, HOYTOYKH
C monkIoYeHHeM K cetH «MHTepHET» M JOCTYIIOM B
9JNIEKTPOHHYIO  MH(OPMAIIMOHHO-00pa30BaTeNbHYIO  Cpeay

yHHMBEpCUTETa
A-323a Aynuropust JUIs CaMOCTOSITETIbHOM | KOMIUIEKT y4yeOHOW MeOenumakeT Ha 6 pabodyMx MeECT C
paboTs KOMITBIOTEpaMH, IPHUHTEP, JHILEH3NOHHBIX IporpamMm MS
Office

8. METOANYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

JucrunnnHa TpeOyeT 3HaUNTEIFHOT0 00beMa CaMOCTOSATENbHOM padoThl. OTaenbHbIe y9eOHBIC BOIIPOCHI BEIHOCSTCS Ha
CaMOCTOSITENIBHYIO TPOPAOOTKY M KOHTPOJIMPYIOTCS IIOCPEACTBOM TeKyllIeH arTectanun. KauecTBeHHOE OCBOCHHE JUCIUIIIMHBI
BO3MO)KHO TOJIBKO IIPH CHCTEMATHUECKOI CaMOCTOATENILHON paboTe, 4TO MOAIEPKUBACTCS CUCTEMON TeKyIeH 1 pyOexHOMH
aTTeCTallUH

Jlns u3ydeHus AUCUUIUTNHEL B OMOIMOTEeKe By3a JODKHA OBITh B HATMYIHMU 00s3aTeNbHas U JOIOIHUTENIbHAS yaeOHas INTepaTypa
[0 pEeKOMEHIANH Kadeapbl.




