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1. IlepeyeHb NJaHMpPyeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMBbIMH pe3yJbTATAMH OCBOEHMSA

o0pa3oBaTe/IbHON NPOrPaMMBbl.

s ocBoeHus oOpa3oBaTeNbHOM MPOrpaMMbl MarucTpaTypbl 0OydaroIIuiicsa AOHKEH OBIAAETh CICAYIOUIMMH pe3yJbTaTaMu OOydeHHs IO

JUCHUTIIINHEC:

Ko n naumenoBanue
KOMIIETEHIIUHA

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUSA KOMIICTCHIIHN

[Inanupyemblie pe3ynbTaTbl 00ydeHUs
(neckpunTopsl)

OIIK-1

CriocobeH GhopMynupoBaTh HEIH
¥ 33/1a4M UCCIICOBAHMS,
BBISIBJISITH IIPUOPHUTETHI PEIICHUS
3a/1a4, BEIOMPATh M CO3/IaBaTh
KPUTEPHH OIICHKU PE3YJIbTaTOB
UCCIICIOBAHHSI

OIIK-1.1

Br160p ¢yHIaMEeHTaIbHBIX 3aKOHOB,
OITMCBHIBAIOIINX M3Y9aeMBbIi MTPOIECC WIH
SIBJICHHE

3HaTh:
- COBpeMeHHbIe HpGI[CTaBJIeHI/IH (6] (1)I/ISI/IKO-XI/IMI/I‘-ICCKI/IX SABJICHUAX,
HCIIOJIB3YEMBIX IS HCCIIEAOBAHMUS MaTepraioB u mporeccos (3H-1).

OIIK-1.2

OrieHKa aJIcKBaTHOCTH PE3YJIbTATOB
MOJICTTUPOBaHUs, GOPMYITUPOBAHNE
MPEJUIOKEHUH 110 UCTIOJIH30BAHUIO
MaTEeMaTHYECKON MOJICIH JUISI PEIICHUS
3a7a4 MpoQeCcCUOHATBHOMN NeATeTbHOCTH

3HaTh:

- 0 IPOTPaMMHBIX MPOAYKTaX JUIsl TEOPETUYECKUX UCCIECTOBAHUHN U
MojenrpoBanus Matepuanos (3H-2);

Ymern:

- BBIOpATh IPOrPAMMHBIN MIPOIYKT ISl TEOPETUYECKOTO U
IKCIEpUMEHTaIbHOTO HecienoBanus (Y-1);

Baanern:

- MPOTPAMMHBIMU TIPOTYKTAMU JJIsI OTIMCAHUS, aHAIN3a U
oToOpakeHust pe3yabTaToB ucciaemoanus (H-1).

OIIK-1.3

[IpuMmeHeHNne TUIIOBBIX 3a/1a4 TEOPUH
ONTHMHU3ALIUU B ITPOheccuoHaNbHOM
JESATEIBHOCTH

3HaTh:

- COBPEMEHHBIE METO/Ibl XMMUYECKOT0 U (PU3UKO-XUMHUYECKOTO
ananusa (3H-3);

- METO/Ibl MCCIIeIOBaHUS, MOAECIUPOBAHNS U IPOTHO3UPOBAHUS
XapaKTepUCTHK QYHKIMOHATBHBIX MaTepuanos (3H-4);

Ymern:

- BEIOpATh METOBI TSl aHAIN3a CTPYKTYPHI U CBOMCTB MaTepHajoB
(Y-2);

- BEIOpAaTh METOAMKY M MMPUOOPHI ISl aHATH3a CTPYKTYPHI M CBOICTB
matepuaios (V-3).




Kox u HaumenoBanue
KOMIIETEHI[NHA

Kon n HanmMeHoBaHUe HHIUKATOPA
JIOCTHMKEHHUS KOMITETEHIINHU

[Tmanupyemble pe3yabTaThl 00ydIeHUS
(mecKpunTOpHI)

OIIK-7

Cnocob6eH pa3pabaTbiBaTh
COBPEMEHHBIC IKOJIOTHYHBIC U
0e30IacHbIC METOTbI
panroHaIbHOTO
UCTIOJIB30BaHUS CHIPHEBBIX H
YHEPreTHYECKUX PECYpCOB B

OIIK- 7.1.

[TpoBeneHmne OLEHKH TEXHOIOTHYECKUX
PELIEHUI C Y4ETOM 3KOJIOTUMYECKUX
ACMEeKTOB U OXpaHbI TPyAa

YMerh:

- OLICHUTb PE3YyJbTAThl TEOPETUUECKOTO U SKCIIEPUMEHTAIILHOTO
KCCIIEIOBAHUS, TEXHOJIOTHUECKUX PELMIEHUIN C IKOJIOTHYECKOU TOUKHU
spenus (Y-4).

OIIK 7.2.
AHanu3 u oreHka 3P GeKTUBHOCTH
MIPOU3BOICTBEHHOT'O TpOILIecca,

3HAaTh:
- COBPEMEHHBIC METO/Ibl XUMUYECKOTO U (PU3UKO-XHUMHUIECKOTO
ananusa (3H-4);

MaIIMHOCTPOECHU U
MIPOU3BOJICTBEHHBIX MOTEPh U MOJIXObI K - METO/IbI HCCIIEI0BAHNUS, MOJICTUPOBAHUS U IPOTHO3UPOBAHUS
pa3paboTKe KOMILIEKCa MEPOIPUSATHIH 1O XapaKTepUCTHK (QYyHKIMOHATBHBIX MaTepuanos (3H-5);
UX YCTPAHEHUIO YMmerb:
- BEIOpaTh METOMBI ISl aHAJIN3a CTPYKTYPY B CBOMCTB CBHIPHSI U
npoaykuuu (Y-5);
- BEIOpAaTh METOAMKY M MPUOOPHI ISl aHATIN3a CTPYKTYPHI M CBOMCTB
ChIpbs 1 nipoaykuuu (V-6).
OIIK-8 OIIK-8.1 3HaTh:

Crioco0eH pa3pabaTeIiBaTh
METOJIMKY aHaju3a 3aTpar Ha
o0ecrieueHne e TeTbHOCTH
IMPON3BOACTBCHHBIX
NOJApa3aelICeHuN

OrnpenenieHre BpEMEHHBIX U PECYPCHBIX
3aTpar IpHU OCYIIECTBICHUN
MIPOU3BOACTBEHHOTO ITpoIEcca

- 0 IPOTPAMMHBIX TPOIAYKTAX JUISI MOJAETMPOBAHMS TEXHOJIOTHIECKHX
nporieccoB (3H-6).

OIIK-8.2

Crnioco0eH aHanmu3upoBaTh Pe3yabTaThl
UCTIBITAaHUH, pa3pabaTbIBaTh HAIIPABICHUS
COBEPIICHCTBOBAHMSI TPOEKTOB

Baaners:
- MaTeMaTHYEeCKUM arapaToM JJisl OMIMCAHUS M aHAIM3a PE3yJIbTaTOB
uccnenosanus (H-2).

OIIK-8.3

CrniocoOeH MpoBOAUTE aHATIHU3
MEPCTIEKTUBHBIX, JUIsl COOTBETCTBYIOIIEH
001acTH 3HaHUH, METOJIOB
MIPOEKTUPOBAHUS U KOHCTPYHPOBAHUS

MPOTYKIIUH

3Harth:

- 0 CTaHAapTax MPEANPHUATHS Ha IMpaBuiia 0QOPMICHHS OTYETHOM
noxymenraiuu (3H-7);

Ymern:

- paccTaBUTh IPUOPHUTETHI MMONYYEHHBIX Pe3ynbTaToB (Y-7).




Kox u HaumenoBanue
KOMIIETEHI[NHA

Kon n HanmMeHoBaHUe HHIUKATOPA
JIOCTHMKEHHUS KOMITETEHIINHU

[Tmanupyemble pe3yabTaThl 00ydIeHUS
(mecKpunTOpHI)

OIIK-12

CriocoOeH pa3pabaTbIiBaTh
COBPEMEHHBIE METOIbI
UCCIIEIOBAaHHSI TEXHOJIOTUIECKUX
MaIuH 1 000pyI0BaHus,
OLICHUBATh U NIPEJICTABIIATh
pE3yJIbTaThI BHITOJHEHHON
paboThI

OIIK-12.1

CriocoObI pacyeToB 3HEPTOCUIIOBBIX
rapameTpoB 000pyAOBaHUs

Ymersn:

- HCCIIEZIOBATh CTPYKTYPY TBEPIOTO Tella METOJaMH
pentreHocTpykrypaoro ananusa (PCA) (V-8);
Baagern:

- MeToJaMu pentrenodasoboro anaiausa (POA) (H-3);
- metogamu JITA (H-4);

- metogamu COM (H-5);

- UK-cniekrpomerpun (H-6).

OIIK-12.2

Coznanue UHTEJUIEKTYalIbHbBIX
TEXHOJIOTUIECKUX CXEM MTPOMBIIIIICHHOTO
00BeKTa

Ymern:
- c/IeNaTh BBIBOJIBI 110 pe3ysibTaTtam uccienoanus (Y-9);
- oopMHTBH OTYET O TpojeaaHHoOM uccienoBanuu (Y-10).




2. MecTO AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl.

JlucupmimHa  OTHOCHTCA K oOsi3aTenbHOM dYactm  bioka

1  «/IucuMmInHbD

oOpa3oBatenbHO porpamMmMbl Maructpatypsl (b1.0.04) u usyqaercs na 1 kypee B 1 cemectpe.
ITomyyenHnsle B mporecce H3ydyeHHMs IUCHMILIMHBL «LlupoBble MeTOABI KOHTPOJIS

CTPYKTYPbI U CBOMCTB IIPOJYKIIMM XUMUYECKUX ITPOU3BOJICTB)» 3HAHUS, YMEHUS U HABBIKM MOT'YT

OBbITh UCIOJIB30BaHBl IPU MPOXOXKIECHUH NPEAJUIUIOMHON IPAKTUKH, a TAKXKE MIPU BBIIIOJHEHUN

BBIITYCKHON KBaTH(PUKALMOHHON PaOOTHI.

3. O0beM TUCHHUILIUHBIL.

Bup yueOHOi pabOTEI Beero,
ya p 3E/akazem. gacoB
OO01mas TPy10€eMKOCTh THCIHUTLTAHBI 3/108
(3a4ETHBIX €AMHUIY aKaJIeMHUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenojgaBarejem: 52
3aHSTHSI JISKIIMOHHOTO THIIA 16
3aHSATHUS CEMUHAPCKOTO THUIIA, B T.4. 32

CEMHUHAPHI, TPAKTUICCKHUEC 3aHATHS (B TOM YHCIIC TPAKTHYCCKAS -

MOJATOTOBKA)

nabopaTtopHbIe padOThI 3aHATHS (B TOM YUCIIC TPAKTHICCKAS 32

MOJATOTOBKA)

KkypcoBoe npoektupoBanue (KP wim KII) -
KCP 4
JPYTHE BUJIbI KOHTAKTHON paOOTHI -

CamocrosiTesibHas padora 56

®DopmMa TeKylIero KOHTPOJIs TOKJTa]]

DopMa NPOMEKYTOYHON aTTeCTAUNH 3auér




4. Copep:kaHue JUCHUNIUHBI.
4.1. Pa3zgenbl IMCHMILIMHLI U BUABI 3aHATHH.
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1 | Baenenue 1 - - - OIlK-1
2 | Teoperuueckue METOIbI UCCIICAOBAHUS 3 - 6 20 | OIIK-1
MaTepHaJloB OIIK-7
OIIK-8
3 | Meroabl manupoBaHus 1 00pabOTKH 2 - 4 10 OIIK-7
pe3yAbTAaTOB SKCIIEPUMEHTOB OIlK-12
OIIK-8
WucTpymeHTanpHbie MeTOBI uccrenoBanus | 10 - 22 26 | OIIK-1
4 | cBOWCTB MaTepuajIoB OIIK-7
OIIK-12
4.2 @opmupoBaHMe HHIMKATOPOB /JOCTH:KeHHsl KOMIIeTEHIHWH pa3jeaMu
JAUCUMIITUHBI
No Kon nnaukaropos
wn JOCTHKEHUS HanmenoBanue pasena JUCIUTUTNHBI
KOMIIETEHIIUH
1. | OIIK-1.1 Beenenue
TeopeTuueckre METO/Ibl HCCIIEAOBAHUS MaTEPUAIOB.
HMHCcTpyMEHTaIbHBIE METOABI UCCIIEAOBAHNS CBOMCTB MAaTEPUAIIOB.
OIIK-1.2 TeopeTuueckre METO/bI HCCIIEAOBAHUS MaTEPUAIOB.
OIIK-1.3 HNHcTpyMeHTaIbHBIE METOABI NCCIIEA0BAHNS CBOMCTB MaTEPUAIIOB.
OIIK-7.1 TeopeTnyeckre METObI UCCIEA0BAHUS MATEPUATIOB.
Mertobl nIaHUpOBaHUs U 00pabOTKH Pe3yIbTaTOB
OKCTIEPUMEHTOB.
HHCTpyMeHTalIbHBbIE METOIbl MCCIIEI0OBAHMI CBOMCTB MaTepHalIoB.
5. | OIIK-7.2 HMHCcTpyMEHTaIbHBIE METOABI NCCIIEAOBAHNS CBOMCTB MAaTEPUAIIOB.
6. | OIIK-8.1 TeopeTnueckre METO bl HCCIIEAOBAHNS MaTEPUAIIOB.
7. | OIIK-8.2 MeTop! IaHUpOBaHUS U 00paOOTKU PE3yIbTATOB
HKCHIEPUMEHTOB.
8. | OIIK-8.3 MeTto bl TIIaHUPOBAHUS ¥ 00PabOTKH pe3yIbTaTOB
HKCIIEPUMEHTOB.
9. | OIIK-12.1 HHCcTpyMeHTaIbHbIE METO/IbI MCCIIEI0BAHMSI CBOMCTB MaTepHalioB.
10. | OIIK-12.2 Mertobl IaHupoBaHus U 00pabOTKH Pe3yIbTaTOB
HKCTIEPUMEHTOB.




4.3. 3aHATHA JEeKINOHHOI0 THIIA.

No
paszzena
JIiC-
LATUIH-
HBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0OneM,
aKaJ.
Yachl

MNuanoBannonuas
dbopma

1

Brenenmne

1. OcoGeHHOCTH, OTIINYHE MATEPUATIOB OT XUMHUUYECKHUX
BerecTB. CTUMYITHPYIOIIAs POJIb TOTPEOHOCTEH TEXHUKU
JUISL CO3/IaHUSI MAaTEPUAJIOB C 33JJaHHBIMH CBOMCTBAMHU.
Hayuno 060cHOBaHHBIN CIIJITAHUPOBAHHBIM MOAXO B
co3aHuy (PYHKIIMOHAJIBHBIX MaTepHasIOB.

2. [IporHo3 u HayuHbIe (PaHTA3HUH 110 BO3MOKHBIM
CBOMCTBaM HOBBIX MAaTEPHUAJIOB U METOJaM UX IOITYYEHHUS.

JTUCKYCCHS

Teopernueckue MeTO/AbI HCCIEJOBAHUS MATEPHAJIOB
1. Teopuu, NO3BOJIAIONINE KAUECTBEHHO U KOJIMYECTBEHHO
IIPOrHO3UPOBATh CBOMCTBA MaTe€pHaIoB HA OCHOBE
0cOOEHHOCTEH UX COCTaBa M CTPYKTYPHI.
Tepmoaunamuyeckue metoabl. [1o1xoab1 KBaHTOBOM
TEOpUHU TBEPAOTO Tena. Teoprun CBOMCTB
KOMIIO3ULIMOHHBIX MaTepuanoB. TeopeTnyeckre OCHOBBI
CO3/1aHUS HAHO MaTEepHaJIOB.

2. KomnbroTepHOE MO/IEIMPOBAHNE MATEPUAIIOB.
[IporpaMMbl 10 MOJIETMPOBAHUIO MOJIEKYJI HOBBIX
coeauHenuil. [IporpaMmsbl 1o MOAEIMPOBAHUIO
KpucTayios. [IporpaMMbl 10 MOJIETMPOBAHUIO
(KOMITO3UIIMOHHBIX) MAaTEPUATIOB U U3JIEIIUH.
MopenupoBanue nosei B Marepuanax. MeTroq KOHEUHbIX
JJIEMEHTOB.

3. Meroast TPU3 (Teopuu perienust n300peTaTenbCKux
3a/1a4).

MeTtoabl NJIAHUPOBAHMA M 00Pa0OTKH pe3ya1bTaTOB
JIKCIIEPHUMEHTOB

1. IToaroroBka K 3KCIepuMeHTy. MeTo bl INTaHNPOBAHUS
JKCIIEPUMEHTOB.

2. TouHOCTb METO/1a U CPEJICTB U3MEPEHHUS.

3. Metoibl cTaTUCTHUECKOH 00paboTKU
JKCIEPUMEHTAIBHBIX JIAHHBIX.

4. Metonbl BU3yanu3auuu 1 GopMbl IpeCTaBICHUS
PE3yJITaTOB DKCIIEPUMEHTOB.

JTUCKYCCHS




Ne
paznena O0OneMm,
e HaumeHnoBaHue TeMbl aKaL. WNuaHoBannoHnHas
U KpaTKoe CoJiep KaHue 3aHsATUs dbopma
LUTLTU- 4achl
HBI
4  |MHCTpyMeHTaJbHbIE€ METOIbI HCCJIEIOBAHUSI CBOICTB 10
MaTepHuaJIoB
1. [Tonnydyenue undopMauu 0 MaTepuase npu
BO3/JECHCTBUU HA HETO:
- DJIEKTPOMArHUTHOTO TOJIS Pa3HbIX YaCTOT
(peHTreHoBcKHe MEeTO bl aHau3a, Y d-, Onrtuueckas—,
Wk- ciekTpocKomus ¥ MUKPOCKOITHUS, aTOMHO-
a0COpOLIMOHHBIN CIIEKTPATBbHBIN aHAIN3).
- DIIEKTPUYECKOro MoJis (B T.4. aTOMHO-CHUJIOBOM
MUKPOCKOII).
- Maruautsoro nons (AMP, OI1P, macc-cnekTpockomnus).
- Tepmuueckoro Bozaeictus (B T.4. ATA).
- DIIeMeHTapHbIX YacTHuIl (B T.4. JIEKTPOHHAs
MUKPOCKOIIHSI, HEUTpOHHBIN aHain3, OXKD
CHEKTPOCKOMUS).
- Mexanndeckux Koyiebanuii (B T.4. Y3 AeEKTOCKOIHS).
- Tomorpadus.
2. OcoOeHHOCTH METOIOB HCCIIEIOBAHUS TIOBEPXHOCTH.
4.4. 3aHATHS CEMHMHAPCKOIr0 THIIA.
4.4.1. JlabopaTOpHbIe 3aHATHS.
No OOneMm,
pasiena aKaJl. 4achl
HaumeHnoBanue Tembl
Ames U KpaTKOE COAEpKaHUE 3aHATHUS Hpuveranme
LTI~ B TOM YHCJIC Ha
HBI BCETO | MPAKTHUYECKYIO
MOATOTOBKY
2 TeopeTrnyeckne MeTOAbI UCCIETOBAHUSA 6 - Hoxnan  Ha
MaTepHuaJIoB 3a/IaHHYIO
1. ITouck nHpOpPMAITIHU O COCTABE, TEMY

CTPYKTYp€E, CBOMCTBAxX U NIPUMEHEHUH
BEIIECTB U MaTEpPHUAJIOB B CTAHJAPTHBIX Oa3ax
JAHHBIX.

2. Pacu€r TepMOIMHAMUYECKUX MTApaMETPOB
XUMUYECKON CUCTEMBI.

3. MozenupoBaHre METOJOM KOHEUHBIX
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Ne
pasznena
JIAC-
LATUIH-
HBbI

HanmeHoBaHue TeMsl
U KpaTKO€ CO/Iep KaHNUE 3aHATUA

O0neM,
aKaJl. 4yachl

BCCTO

B TOM 4YHCJIE Ha
MIPaKTUYECKYIO
HOJTrOTOBKY

[Ipumeuanue

MeToabl IVIAHUPOBAHMS U 00PadOTKH
pe3yJabTaTOB IKCIIEPUMEHTOB

1. IToaroroBka K sKCriepuMeHTy. MeTo bl
noJroToBKH 00pasma. Beibop merona
HCCIIEOBAHUS U CPEJICTBA H3MEPEHUS.
CpaBHEHHE TOYHOCTH CPEJCTB U3MEPEHHUSI.
2. CpaBHEHHUE Pa3HBIX METOJ0B H3MEPEHUS

0JIHOTr0 napametpa (TBEpaocTh 1o bpunemto,

Poxsemnny, Bukkepcy, Moocy).
3. Cratuctuueckast 00padOTKa MOTYIEHHBIX
JKCIIEDUMEHTAIBHBIX IAHHBIX. IOCTDOCHUE

Joknan Ha
3a/IaHHYIO

Temy

HNHcTpyMeHTA/IbHBIE METObI
HCCIeJ0BAHUSA CBOICTB MaTepHaJIoB

1. KauecTBeHHBII peHTTeHO(A30BBIN aHATIN3
¢ ucnoJjb3oBanueM 0a3 nanueix PDF.

2. KonnuecTBeHHBIH peHTTeHO(a30BbIi
aHanu3 U Meto] Putsenba.

3. PEHTreHOCTpYKTYpHBIH aHaIH3.

4. AHanu3 CTPYKTYpHI CILIaBa ¢
HCI0JIb30BAaHUEM IIPOrPaMM KOMIIbIOTEPHON
00pabOTKH N300pAKCHUA.

5. UccnenoBanue CrieKTpoB MPOMYCKaHUS,
noryiomeHus U UG Qpy3Horo oTpakeHusl.

6. UK-criekTpoCcKOomHs ¢ HCIOb30BaHHE
®@ypbe-npeoOpa3oBaHus.

7. OnpeneneHue coiep KaHus
MHUKPOIIPUMECEN METOIOM aTOMHOMI
azcopoIuu.

8. ATOMHO-CHUJIOBasi MUKPOCKOTIHS.

9. AHanu3 SKCIIePUMEHTATLHBIX JTAHHBIX
HCCIIEIOBaHMs CTPYKTYPBl MaTEPHUAJIOB
METOJIOM MaJIOYIJIOBOW JU(paKuu
HEUTPOHOB.

10. MccnenoBanne CIEKTPAIBHBIX
XapaKTepUCTHK U 00pabOTKa MOTYYEHHBIX
CIIEKTPOB.

11. UccnenoBanue matepuasioB B Y d-cBere.

22

Hoxman Ha
3aJJaHHYIO

TEMY
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4.5. CamocTosiTeibHasA padoTa 00y4arOIMXCsl.

Ne

azzena O6bem
p mfc IIepeyens BOIpOCOB 11t aKa ’ ®opmMma
CaMOCTOSITEJIbHOTO U3YyUEHUs ) KOHTPOJIS
LUIUIN- 4achl

HbI

2  |Teopermyeckue MeTOIbI HCCIETOBAHUA MATEPHAJIOB 20  |Beicrynienue ¢
- C105KHBI€ THUIIBI JUarpaMM paBHOBECHUS noknaznom (1)

- OnTuyeckue CBOWCTBA KOMIIO3UTOB U HAHOCTPYKTYP.
- ®orornexTpuueckre 3pPeKTs B MeTAIIAX U
IUIIEKTPUKAX.

- Meronsl TPHU3.

3 |MeToabl IVIAHUPOBAHNUS U 00PA0OTKH Pe3yJILTATOB 10 |Beictymienue ¢
IKCIIEPUMEHTOB noxsagom (1)

- MeToap! ONTUMH3ALNHU SKCTIEPUMEHTA.

- [Ipo6nembl ynpaBiaeHHUs KAYECTBOM.

- [Ipo0aemMbl TOUHOCTHU U 3TAJIOHBI.

- HoBble 1 TpaguuMOHHbIE METO/IbI IOMCKA HAYYHOM
uHpOpMaInH.

- CoBpeMeHHas TeXHUKA IPECTaBICHUS U
pacnpocTpaHeHus] HayqYHOH HHpOpMaIuu.

4  |AHCTpyMeHTA/IbHbIE METO/IbI HCCJIeTOBAHUS CBOICTB 26  |BeicTyruieHue ¢
MaTepuaJioB noxsagom (1)

- Pa3BuTHE TEXHUKN U BO3MOXKHOCTEH IKCIIEPUMEHTATBHBIX
METOIOB aHaJN3a.

- Mukpockonuueckre U i pakinOHHBIC METOBI aHAIN3A
CBETOTEXHUYECKUX MaTepHaiOB

451 TemMbl 10KJIAA0B

B kauectBe Tem ans noknana mo 2 pasneny «Teopernueckne METONbI UCCIEAOBAHUSA
MaTepuaIoBy, MOTYT OBITh PEKOMEHIOBAHbI CIIEYIONINE TEMBbI:

1. IIpuMeHeHre KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS B CO3JaHUN HOBBIX MATEPUAJIOB.

2. TeopeTnueckue MPeANOCHIIKN CO3/IaHNs MaTEPUAJIOB C IKCTPEMAILHBIMHU CBOMCTBaMH.
3. Pa3BuTHE TEOPETUUECKMX METOJIOB B COBPEMEHHON HayKe.

4. Ponb TeopeTnyeckoil HayKH B pa3BUTHH LIUBUIIN3AIIH.

5. Ilpumenenue meronoB TPU3 B marepuanoBeaeHun.

B kauectBe Tem Ui gokiaza mo 3 pasgeny «MeTonabl IUIAHUPOBaHHUA U OOpabOTKH
Pe3yJIbTaTOB 3KCIEPUMEHTOBY, MOT'YT OBITH PEKOMEH/IOBAHBI CIEAYIONINE TEMBI:

1. TlorpemmHoctH, paspemieHue, OIyMbl, (GOH W METOAbl YIYYLIEeHHS KayecTBa
JKCIIEPUMEHTA.

2. MeTo/1bl ynpaBiieHUsI KAYECTBOM.

3. [Ipo6eMbl TOUHOCTH ¥ DTAJIOHBI.

4. 3y4yeHue n ONTUMH3ALMS TEXHOJIOTUYECKOIO IIpoLEcca.

5. HoBble ¥ TpaAULIMOHHBIE METOIbI TOMCKA HAYYHON HH(POpPMAIUH.

B kagectBe Tem s noknana no 4 pasneny «MHCTpyMeHTalbHBIE METO/IBI UCCIICIOBAHMS

CBOWCTB MaTepHUajIoB», MOTYT ObITh PEKOMEH0BAHbBI CIIEAYIOIINE TEMBI:
1. Ponp pa3BuTHE HHCTPYMEHTAIBHBIX METOI0B AHAIN3a B HAYKE.
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2. HaHOTeXHOHOFI/II/I - IBUTI'aTCJIb ME€TOJ0B aHaJIM13a.

3. LleHTphI KOJUIEKTUBHOTO TTOJIb30BaHUA.

4. MextyHapoHasi KOOnepalys B HAy4YHbIX UCCIICIOBAHUSIX.

5. Ilpenenbl U3y4eHUs: MAaTEPUH COBPEMEHHBIMUA METOaMHU.

6. MeTon uccnenoBanus, KOTOPBIN s UCTIONB3YIO B CBOCH paboTe.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 0OeceYyeHHus JJIsi CAMOCTOATEILHOH padoThl
o0yyaromuxcs Mo JUCIUIIHHE.

Meroauueckue yka3aHus sl 00y4aroIuXcsl 10 OPraHu3allii CaMOCTOSITEIIbHON PabOThI
10 JUCLUUIUIMHE, BKJIIOYas MEpPEYCHb TEM CaMOCTOSATEIBHOW paboOThl, (OPMBI TEKYILIETO
KOHTPOJIA IO AUCHUILUIMHE H Tpe6OBaHI/ISI K HUX BBIIIOJHCHUIO PAasMCIICHLI B BHCKTPOHHOI\/JI
UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. ®OoH/I OIIEHOYHBIX CPEICTB /ISl MPOBeeHUsI POMEKYTOYHOM aTTecTAlluN

[TpoMexyTodHast aTTeCcTalus 110 TUCIUTUTHHE TPOBOAUTCS B (hopme 3auéra.

K 3auéry nonyckaroTcst CTYJEHThI, BBIOJIHUBIINE BCE (DOPMBI TEKYLLIETO KOHTPOJIS.

3auér mpenycMaTpuBaeT BBIOOPOYHYIO IMPOBEPKY OCBOCHHMS IPEIyCMOTPEHHBIX
JJIEMEHTOB KOMIIETECHIIMM M KOMIUIEKTYETCS 3aJaHUsIMU IBYX BHUJOB: TCOPETHUYECKHH BOIPOC
(11 MpOBEPKM 3HAHWI) W IpakTUuYecKas 3ajnada (i1 MPOBEPKU YMEHMHM M HABBIKOB), BPEMs
IOATOTOBKHU CTYJEHTA K YCTHOMY OTBeTY - 10 30 MuH.

[Tpumep BapuanTa 3agaHuil Ha 3auéTe:

Bapuant Ne 1

1. Meronb! peHTreHoCcTpyKTypHOro anainusza (PDA).
2. TloctpoiiTe rpadMuecKyr0 3aBUCHMOCTB 110 33JJaHHBIM pe3yJbTaTaM W3MEPEHUsS U
o0bscHHTE €€.

cDOH,I[ OLCHOYHLIX CPECACTB 110 JUCIHHUIIIMHEC MMPEACTABJICH B HpI/IHO)KeHI/II/I Nel

Pe3y.]'II>TaTBI OCBOCHHUA JUCHUILIMHBI CUYHUTAKOTCA JOCTUTHYTBIMH, C€CJIW IJId BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBCHb OCBOCHHUSA KOMIICTCHIMK HAa JAHHOM
9Tall€ — OIICHKa «3a4€Ty.

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOCHH S THUCIHMIIUHBI.

a) neyaTHble M3JAHUS !

1. Koxyxap, B.M. OcHoBBbl Hay4HbIX HcCleOBaHUI: YueOHoe mocobue / B. M.
Koxyxap. — Mocksa: lamkos u K, 2012. - 216 c. - ISBN 978-5-394-01711-7.

2. OcCHOBBl HayyHBIX HCCJIEIOBaHUN: yueOHoe mocobue Mo cren. "MeHeIKMEHT
opranuszaiuu” / b. . I'epacumos, B. B. JIpo0siiesa, H. B. 3no0una [u ap.]. — Mocksa: ®opym,
2011. - 267 c. - ISBN 978-5-91134-340-8.

3. PackuH, A.A. TexHOIOTHSI MATEPHATIOB MUKPO-, ONTO- ¥ HAHOAJIEKTPOHHUKH. YacTp 1.:
yueOHOe TmocoOue [UIsi BY30B IO HampaBieHuto moArotoBku 210100 «DnexTpoHuka u
MHUKpOdJIeKTpoHNKay/ A.A. Packun. — MockBa: bunowm, 2010, 164 c. - ISBN 978-5-94774-913-7.

4. PouruH, B.M. TexHonorus MarepuaioB MUKpPO-, ONITO- ¥ HAHOAIEKTPOHUKHU. YacTs 2.:
yuebHOe mocobue AJis By30B IO HarpaBieHHto moarotoBku 210100 «DnekTpoHHKa U MHUKpPO-
anektponukay / B.M. Pouun. — MockBa: bunom, 2010, 180 c. - ISBN 978-5-94774-913-7.

5. Xumunueckas auarnoctuka matepuanos/ B.I'. KopcakoB, M.M.Csrues, C.B. Msikun [u
np.]; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit denepanuu, IlerepOypr. roc. yH-T
nyteit coodmenwus. - Cankt-IlerepOypr: IIT'YIIC, 2010. — 225 c. - ISBN 978-5-7641-0254-2.
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6. PycunoB, JLLA. Meroasl W cCpeAcTBa U3MEPEHUH MapaMeTpoB KadyecTBa
HAHOTEXHOJOTHYECKUX IMPOLECCOB M XapaKTEPUCTHUK XMMHUYECKUX HaHOMaTepuaioB: YuyeOHOe
nocobue / JI. A. Pycunos, JI. B. HoBukoB; MunucrepctBo obpa3oBanus U Hayku Poccuiickoii
Oenepannn,  Caskt-lIleTepOyprckuii  TOCyIapCTBEHHBIM — TEXHOJIOTHYECKHHA ~ MHCTHTYT
(Texnnyeckuii yHuBepcuter), Kadenpa aBromaruzanuy nporeccoB XUM. MPOMBIIUIEHHOCTH. —
Cankr-IlerepOypr: [6. u.], 2012. - 102 c.

7. PeokkoB, W.b. OCHOBBI Hay4yHBIX WCCIICJJOBAaHMIA M H300pETATEIHCTBA.:yIeOHOE
nmocoOue s BY30B II0 HaNpaBlIEHUAM MOATOTOBKM (cmeruaibHOCTAM) 280400 -
"TIpuponoyctpoiicteo", 280300 - "Bonnsie pecypcsl U Bogonoib3oanue” / U. b. PpikkoB. - 2-¢
u3a., crep. — Cankr-IlerepOypr; MockBa; Kpacnonmap: Jlans, 2013. - 222 c¢. - ISBN 978-5-
8114-1264-8.

0) 2JIeKTPOHHbIE U3IAHMS

1. baxmerbeB, B.B. HccnepoBanue MUKPOCTPYKTYPHI CIJIABOB C HCIIOJIb30BAHUEM
KoMItbroTepHOM Tiporpammsl "BuaeoTecT": Meroaudeckue yka3anus / B. B. baxmerses, M. M.
CprueB; MunmcrepctBo o0pa3oBanus U Hayku Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii
rOCY/IapCTBEHHBIH TEXHOJIOTUYECKUH MHCTUTYT (TexHUYeckuii yHuBepcuter), Kadenpa
TEOpeTUYEeCKnX OCHOB Matepuanosenenus. — Cankrt-IlerepOypr: [6. u.], 2011. - 17 c. /
CIIOI' TU. Dnextponnas 6ubnmoreka. - URL: https://technolog.bibliotech.ru (mata obpamenus:
15.02.2021). - Pexxum gocTyna: Uit 3aperucTpup. MOIb30BaTeIeH.

2. borganoB, C.II. PeHTreHOCTpYKTYpHBIH aHalu3 YIJIEPOJUCTBIX MaTEpPUANIOB:
Metoanueckue ykazanus / C. I1. bornanos; MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit
Oenepannn,  Cankr-lIlerepOyprckuii  rocyAapCTBEHHBIM — TEXHOJIOTHYECKHH  MHCTUTYT
(TexHUYECKU YHUBEPCUTET), Kadenpa TEXHOJIOTUH 3IEKTPOTEPMUYECKHUX 51
MIa3MOXUMHUYECKUX MPOU3BOJACTBB. - DJIEKTPOH. TeKcToBble naH. — Cankt-IlerepOypr: [6. u.],
2013. - 26 c. // CIIGI'TU. Dnextponnas oubmmoreka. - URL: https://technolog.bibliotech.ru
(mara obpamienus: 15.02.2021). - Pesxum gocTyma: s 3aperucTpup. MOoIb30BaTelIei.

3. HccrenoBanme HAHOCTPYKTYp C TNPUMEHEHHEM CKAHHPYIOMIEH  30HIIOBOM
mukpockonuu: yde6Hoe mocodue / K. JI. BacunbeBa, O. M. Hmenko, E. A. CocHoB, A. A.
Manbirud;  MuHuctepctBo  oOpa3oBaHus U Hayku Poccuiickoit  ®enepauuu, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTHYECKUN HMHCTUTYT (TEXHUUYECKUI YHUBEPCHUTET),

Kadenpa xumuueckoil HaHOTEXHOJOTMHM WU MaTEpUAIOB 3JEKTPOHHOM TeXHUKH. — CaHKT-
[TerepOypr: [6. u.], 2010. - 63 c. // CIIGI'TU. Dnexrponnas Oubnmorexka. - URL:
https://technolog.bibliotech.ru (mara o0pamenust: 15.02.2021). - Pexum pgocryma: s

3aperucTpup. NOJb30BaTENEH.

4. Maxkaposa, JI.®. OcHOBBI CTaHIApPTHU3AIMKM, METPOJIOTUH, CepTU(UKALUU: ydeOHOe
nocobue s 3a04HOM (Qopmbl 00ydeHus HampaBieHuss noArotoBku «MHbpopmartuka u
BhIUMCIUTENbHAS TexHukay / JIL.D. MakapoBa; MuHHCTEpCTBO 00pa3oBaHUsT W HAyKH
Poccuiickoit  ®enepanun, Canxt-IletepOyprckuii  rocyapcTBEHHBIH — TEXHOJIOTHYECKUIN
UHCTUTYT  (TexHuueckuil  yHuBepcuteT), Kadenpa cuctemem  aBTOMaTH3MPOBAHHOIO
npoekTHpoBaHus M ympaBineHus. — Cankrt-IletepOypr: [6. u.], 2010. — 155 c. // CIIGI'TU.
OnektponHas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oOpamenus:
15.02.2021). - Pesxum f0CTyMa: A7t 3apEeruCTPUp. MOJIb30BaTeeH.

5. Onpenenenre NBETOBBIX KOOPAMHAT JIOMUHO(OPOB U UX CMeceil: MeTOoA. yKazaHus /
H. B. 3axaposa [u ap.]; MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoit @eneparuu, CaHKT-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJOTHYECKHM HMHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa Teopernueckux ocHOB MartepuanoBeneHusi, Kadenpa cuctem aBTOMaTH3MPOBAHHOTO
npoekTupoBanus W ynpaeieHus — Caskt-IlerepOypr: [6. m.], 2011. - 23 c. // CIIGI'TH.
OnexktpoHHass Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oO6pamenus:
15.02.2021). - PesxuMm mocTyma: Juist 3aperucTpup. MOIb30BaTeIIeH.

6. CocHoB, E.A. OCHOBBI HAay4HBIX HCCIEIOBaHUWI: B 2-X 4.: TekcT Jekuwii / E. A.
CocHoB; MuHnucTtepcTBO o00OpazoBaHuss u Hayku Poccuiickoir ®epepauuu, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTUYECKUN WHCTUTYT (TEXHUUYECKUN YHUBEPCHUTET),
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Kadenpa xumuueckoii HaHOTEXHOJIIOTMM M MAaTEPUANOB DJEKTPOHHON TeXHHWKU. — CaHKT-
[erepOypr: [6. u.], 2014. Y. 1. - 2014. - 127 c. /] CII6I' TU. Dnexkrponnas 6ubmmoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenus: 15.02.2021). - Pexum gocryma: mius
3aperucTpup. MoJIb30BaTEINCH.

7. CocHoB, E.A. OCHOBBI HAy4YHBIX HCCIEIOBAaHWI: B 2-X 4.: TekcT Jiekuwid / E. A.
CocHoB; MunuctepctBo oOpa3zoBanusi W Haykum Poccuiickoit  ®eneparuu, CaHKT-
[lerepOyprckuii rocy1apCTBEHHBIM TEXHOJIOTMYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJOTMHM M MaTEpPUANOB DSJEKTPOHHON TeXHUKH. — CaHKT-
[TeTepOypr: [6. u.], 2014. Y. 2. - 2014. - 87 c. // CII6GI' TU. Dnekrponnast 6ubnuoreka. - URL:
https://technolog.bibliotech.ru (mara o0pamenus: 15.02.2021). - Pexum pocryma: s
3aperucTpup. M0JIb30BaATENEH.

8. Crapues, H0.K. Teopus u npaktuka mamepenuss temrepatypbl / FO. K. Crapies;
MunucrepctBo oOpazoBanust W Hayku Poccuiickoir ®epepauuu, Cankrt-IleTepOyprekuii
rOCY/IapCTBEHHBIH TEXHOJIOTUYECKUH MHCTUTYT (TexHUueckuil yHuBepcuter), Kadenpa
TEOPETUYECKUX OCHOB MaTepuanoBeneHus, Kadenpa TeopeTndeckux OCHOB MaTepHAIOBEICHHS.
— Cankrt-IlerepOypr: [0. u.], 2014. - 146 c. // CII6I'TU. Dnexrponnas 6moimoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenust: 15.02.2021). - Pexum pgocryma: s
3aperucTpUp. MOJIb30BATENCH.

8. IlepedeHb »3JIEKTPOHHBIX O00pPa30BATEJbHbIX PeCYpCcoOB, HEOOXOAMMBIX Jisl
OCBOEHHUS TUCUMILINHBI.

WNuTtepHer-pecypchl: MPOBOAUTH IMOUCK B  Pa3IUYHBIX CHUCTEMax, TaKMX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.fu u UCIOJIb30BaTh MaTEPUAIIbI
CaliTOB, PEKOMEHJOBAaHHBIX MPEINO/IaBaTEIeM Ha JICKIIMOHHBIX 3aHATHUSX.

C KOMITBIOTEPOB MHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - HayuHasi 3JeKTpOHHas OHOJIHMOTEKA MEPHOAMYCCKHX
W31aHUH;

http://e.lanbook.com - DieKTpoHHO-OMONIMOTEYHAs CHCTeMa u3aaTelnbcTBa «JIaHbY,
KoK «XuMus» (KHUTH u3natenscTB  «Jlaub», «bunom», «HOT», «lIpodeccusn»),
«HanotexHonorum» (KHUTU u3natenbeTBa «buHom. JIabopaTopust 3HaHUN);

www.consultant.ru - Koucynsrautllinroc - 6a3a 3ak0OHOIATEIbHBIX JOKYMEHTOB 10 PD n
Cankr-IlerepOypry;

WWW.Scopus.com - baza naHHbIx pedepaToB M IHUTHPOBAHUS SCOpPUS HM3IATEIHCTBA
Elsevier;

http://webofknowledge.com - VuuBepcanpHas pedepartuBHas 0a3a JaHHBIX HAayYHBIX
ny6nukanuit Web of Science komnanun Thomson Reuters;

http://iopscience.iop.org/journals?type=archive, http://iopscience.iop.org/page/subjects -
UznatensctBo IOP (Benukobpurtanus);

www.oxfordjournals.org - ApxuB Hay4HBIX XypHaioB u3narenbctBa Oxford University
Press;

http://www.sciencemag.org/ - TlomHOTEKCTOBBIM gocTyn K kypHamy Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com - JToctyn k sxypuany Nature (Nature Publishing Group);

http://pubs.acs.org - doctyn k koiutekuuu >xypHanoB Core + m3garenbcTBa American
Chemical Society;

http://journals.cambridge.org - IToJHOTEKCTOBBI JOCTYN K KOJJICKIMU JKYPHAIIOB
Cambridge University Press.

15


http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
Создание%20новых%20РПД%20по%203++/www.elibrary.ru
http://e.lanbook.com/
http://www.consultant.ru/
Создание%20новых%20РПД%20по%203++/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
Создание%20новых%20РПД%20по%203++/www.oxfordjournals.org
http://www.sciencemag.org/
http://www.nature.com/
http://pubs.acs.org/
http://journals.cambridge.org/

9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqalomnxca 0 OCBOCHHIO TUCHUITIJIMHBI.

Bce Buapl 3aHATHH 1O AMCUMILIMHE TMPOBOJSATCS B COOTBETCTBHHM C TpPeOOBaHMSIMU
cnenyromux CTII:

CTII CII6I'TU 040-02. KC VYKJB. Buasl yueOHbIX 3aHatuil. Jleknus. OOmme
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueoHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3aly U MPOBEACHHUIO.

CTII CII6GI'TU 048-2009. KC YKIB. Bunbr yueOHbBIX 3aHsaTHH. CaMOCTOSTEIbHAs
tanupyemas padota crynenToB. OO0rue TpeOoBaHUs K OpraHU3aIUU U MPOBEICHUIO.

[InanupoBanue BpeMeHH, HEOOXOJMMOrO0 Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTyYllle
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPEIycMaTpuBas MPU STOM PETYISIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU yCTIOBHSIMHM TIPABHJILHOW OpPraHW3alliy y4eOHOTro mporiecca JUisl CTYACHTOB
SABIISETCS:

IJIAHOBOCTh B OPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHHE K U3YUYCHUIO MaTepHaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOMKEH MPUXOJUTh, UMEsl 3HAHUSA T10 YK€ U3YUYCHHOMY MaTepHaiy.

10. ITepeyens HHGPOPMANMOHHBIX TEXHOJIOT Ui, HCIOJIL3YEMbIX MIPU OCYHIECTBJIEHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JUCIHUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM MAMCHUIIMHE NPEIyCMOTPEHO HCIOJIb30BAHNE
MH(GOPMAILIMOHHBIX TEXHOJIOTHI:

YTEHUE JIEKLUI C UCIIOJIb30BAHUEM CIalA-IIPEe3eHTAlUM;

B3anMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IlporpamMHoOe obecnieyeHue.

Jlns mnpoBeAeHUS 3aHATUNH HMEIOTCS TMEePCOHANIbHBIE KOMIBIOTEPHI C MPOrPAMMHBIM

o0ecrnieyeHneM:

- Onepannonnast cucrema Microsoft Windows 10 Professional;

- Microsoft Office Std,;

- AnTHBHpYyCcHOE porpamMHoe obecnieuenne Kaspersky Endpoint Security;

- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0);

- PTC Mathcad.

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CTIPABOYHbIE CHCTEMBI.

1. http://prometeus.nse.ru — 6a3a I'TTHTb CO PAH.

2. http://borovic.ru - 6a3a natenro Poccun.

3. http://1.fips.ru/wps/portal/Reqgister - denepanbHbIi HHCTUTYT MPOMBIIUICHHOM
COOCTBEHHOCTH

4. http://google/com/patent- 6a3a narentos CLLIA.

5. http://freepatentsonline.com- 6a3a marenros CIIA.

6. http://patentmatie.com/welcome - 6a3za nmarenros CIIIA.

7. http://patika.ru/Epasenet_patentnie_poisk.html - eBpomneiickas 6a3a maTeHTOB.

8. http://gost-load.ru- 6aza 'OCTos.

9. http://worlddofaut.ru/index.php - 6aza TOCTos.

10. http://elibrary.ru — Poccuiickasi morckoBasi CHCTEMa HaAYYHBIX MyOTHKAIIN.

11. http://springer.com — aHrIOsA3bIYHAS TIOMCKOBAsi CUCTEMA HAYYHBIX MTyOJIMKAIHH.

12. http://dissforall.com — 6a3a guccepramnuii.

13. http://diss.rsl.ru — 6a3a mucceprammii.

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.
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15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a cIeKTpOB XUMHYECKUX COCAUHEHUH.
16. http://markmet.ru — mapo4yHuK craei.

11. MartepuajibHO-TeXHHYeCKOe o0eclevyeHHe OCBOEHHMSI IMCHUILIMHBI B Xoje
peanu3anuu o6pa3oBaTe/bHON POrPaMMBbI.
Jns mpoBeneHUs 3aHATAH B HHTEPAKTUBHOM (opme, YTEHHsS JIGKIUH B BHIE
[IpEe3EHTALMN, JEMOHCTPALMU BUE0 MAaTEPUAJIOB UCIIOJIb3YETCS MYJIbTUMEANMHAS TEXHUKA.
Jns npoBeneHuss 1a0OpPaTOpPHBIX 3aHATUH MacTep KIACCOB U JIEMOHCTpAllUU
[IPAKTUYECKON MCCIIEA0BATEIbCKOM padOThl CIIOIB3YETCS CIEAYIOLEe 000pyI0BaHUE:
JlaGopaTopusi XUMHYECKMX U TEPMHUYECKHUX Hccae0BaHuil Ne3
Habop xuMuueckoil nocyipl 1 peakTUBOB.
BriTspkHO#M mKad.
Onexrponeun kamepusie CHOJI 3/11 — 2 mir.
Cymmneasnii mkadg HIC-80-01 CITY.
Becwl ananutnueckue snexrpornsie BJIP 200.
3akaniouyHas BaHHA.
Bonopoansiit koppo3umerp.
pH-meTtp.
JlabopaTopusi oNTHKO-MeXaHMYECKUX U3MepeHuii Ne5
Trépnomep PTII 5011.
Teépnomep TIL-2.
Muxkpotsépaomep [IMT-3.
VabetpazBykoBoil TBEpaoMep «Koncranta K5Y».
[TpuGop I u3MepeHus mepoxoBaTocT moBepxuoctu Mitutoyo SJ-201.
[Tpubop 11 n3MepeHus EepOXOoBAaTOCTH OBEPXHOCTH Ha OCHOBE Mukpockorna MUC-11.
Jlazepnsrit manmeroMep CONDTROL X2.
Jmmanomep U3B-6.
MuKpoCKOIbl U3MEPUTEIIbHBIE CIIEIIMATBLHBIC (B T.4 MUKPOKATEPhI U OMTUKATOPHI) — 10 mmIT.
Konnekuust TokapHbIX pe310B U KOMIUIEKT YIJIOMEPOB AJIsl ONPEACIECHUS UX TEOMETPUUECKUX
XapaKTepUCTHK
Konnekuust ”HCTpYMEHTOB JU1sl 00pabOTKH OTBEPCTHUH:
Csépra crimpalibHbIE, IEHTPOBBIE, KOJIBIIEBBIE.
3eHKepbl HWINHAPUYECKUE, KOHUYECKUE.
Pa3BépTkM LMIMHAPUYECKHE, KOHUYECKUE, MAIIMHHBIE pPyYHble. MeTUUKH
Konneknus dpes:
KoH1eBble, MIMOHOYHbIE, OCEBbIE, (PaCOHHBIE, MOTyJIbHBIE, (PpE3epHbIE TOIOBKH.
Konnekuust cBapHBIX COEAMHEHUN, TOTyYEHHBIX Pa3IMYHBIMU METOJAMU: py4yHasi 1yroBas
CBapKa, JIEKTPOKOHTAKTHAs (CTHIKOBAsi, TOUEUHAs!, POJIMKOBAsI), JEKTPOHHBIM JIy4OM,
HaIUIaBKa), 1€(eKThl CBAPHBIX IIIBOB.
KommiiekT ocHacTKM AJ1s1 U3roTOBJIeHUs IecyaHoi popMbl. POPMBI 17151 TUThSI 11O
BBITJIABIISIEMBIM MOJIETISIM.
Kokunu a5 muThs B MeTaJulndeckue (OpMbl.
[ITaHreHUHCTPYMEHTHI (MEXaHUYECKUE U 3JIEKTPOHHBIE IITEHIeHIIUPKYIIH,
IITAaHT€HTTyOMHOMEPBI, IITaHT€HpeHcMach!).
MukpomeTprueckre HHCTPYMEHTBI (MUKPOMETPBI, IITyOMHOMEpPHI, HyTPOMEPHI).
KanuOpbI-ckoOb! 1 KamuOpBI-MPOOKHU JJIst KOHTPOJIS Pa3MEpOB JeTajleH.
Jlaboparopus creKTpajJbHbIX H3MepeHuii Ne7
Crnextpodmoopumerp AvaSpec 3648.
HccnenoBarensckuii pagnometp 1L 1700.
Cnextopdporomerp CD-46.
Crnexrpoxonopumerp TKA-BJI.
Apxomep OITU-YXJI4.
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RLC metrp E7-20.

BoasT™eTp yHUBEpCaNbHBIN dJIeKTpoMeTprudeckuii B79-42.
Kommiekc uzmeputensusbiii KS0S.

HcTouyHUK KanmuOpOBaHHBIX HAMPSKEHUIH,

Onexrpometp Keithley.

I'eneparop curHagoB HU3KOYACTOTHBIN ['3-123.
Merommerp [1C-1.

HcTouynuk nuTaHus MocTossHHOTO Toka b5-44.

JIabopaTopusi onTHYECKHX H3MepeHnid Ne§

Komrmiekc ontuueckunx usmepenuit (15 meramiorpadudeckux MukpockornoB MUM-4, M1M-6,
MUM-8, yHuBepcanbHbIi n3MepuTenbHbIi Mukpockon YNUM-21, pedpakromerp UPD-23, 2
MUHEpajIorudeckux Mukpockona MUH-8,

Muxpotsépaomep [IMT-3.

OkynspHas Bugeokamepa k Mukpockony ALTAMI USB.

JlaGopaTopusi XUMUYECKUX U TEPMUYECKUX HccaenqoBanuii Nel(
Hab6op xumMudeckoii mocyabl U peakTUBOB, BECHI.

BerTspkabIe IKadbL.

CymuibHbIN mKad.

BakyyMHBIH CymmibHbIN Kad.

TpyOuaras neus conporusienus I1T-1,2-70.
buguctunnsarops! crexinsaabie bC.
Huctumistopsr [12-4.

Jlaboparopus cnekTpajbHbIX u3Mepenuii Nell, 16

Cnekrpodoromerpsr CD-46, CD-56.

Cnexrpoxonopumerp TKA-B/I.

Spxomep OITY-YXJI4.

JlazepHbiii Mukpoananuzatop LMA -10.

HK-mukpockomn co ciekrpodoromerpom Nicolet FTIR 3600.
Crekrpodyopumerp AvaSpec-3648.

UccnenoBarenbckuii pagunometp L1700,

Muxkpockon nromuHectieHTHbIH JIIOMAM.

CnekTtpomeTp aToMHO-a0copO1onnbiii MI'A-915.

Hudpaxrometp penrrenockuii Nikolet.

Muxkpounrteppepomerp MUN-4Y42.

Becer WA-21.

YcTaHoBKa A7 U3MEPEHUS KPaeBbIX YIIIOB CMAayMBaHUS M MOBEPXHOCTHOM SHEPTUU.
YcTaHOBKa 7151 ©I3MEPEHUS XaPaKTEPUCTUK AIEKTPOXPOMHBIX YCTPOUCTB.
JIBe ynbpTpa3BykoBbie BaHHBI Y3VY-0.25.

Marnutabie Memanku MM-5.

Jlaboparopusi XMMMYEeCKHUX U TepMUYECKHX HccaenoBanuii Nel2, Ne 22

Habop xuMuueckoil mocypl 1 peakTUBOB.

BorTspkHOM mikad.

[Meun CHOJI ¢ pa6oueii Temmepatypoii 1100°C — 3 .
Ieas POCMY®EJIb 21/1300°C/5KBT/220.
YcTaHoBKa ra30BOT0 TpPaHCIOPTA.

VYcranoska CBY narpesa.

Becrr BJIK-500.

XO0JIOIUIILHUK.

Jlaboparopuu Un:xxuaupunrosoro nenrpa CIIGITU(TY)
CkaHUPYIOIIHI 30HIOBBIN aTOMHO-CHIIOBOI MuKpockon ShimadzuSPM-9700;
JlazepHblii AudpakIMOHHBIN aHATU3aTOp pazmepos yactuil Shimadzu SALD-7500nano;
TepMoMexaHUYECKUI aHATM3aTOp M3MEHEHUS IMHEHHBIX pa3mepoB Shimadzu TMA-60;
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Tpubomerp Anton Paar THT,;

Peometp Anton PaarPhysica MCR 302;

HK-®ypbe ciekrpomerp Shimadzu IRTracer-100;

JuddepernmanpHblii ckanupyromuii karopumerp Shimadzu DSC-60 Plus;
Hepuatorpad Shimadzu DTG-60;

YuuBepcanbHas ucnsltaTeabHas Marraa Shimadzu AG-XD plus, 20kN-50kN;
Cnekrpodoromerp Shimadzu UV-1800;

MHuorodyHKIoHaIbHAS TabopaTOpHas MalIuHa I epemernuBanus MagicLab-XP;
Cnexrpomerp SIMP Bruker AVANCE 111 HD 400 NanoBay;

PactpoBsiii anekTponHbIi MuKpockon TescanVega 3 SBH;

PentrenoBckuii tudpakromerp RigakuSmartLab 3;

[TpubGop aJis npoBeeHUS U3MEPEHUI TeMITepaTypo- U TertonpoBoaHocTu Netzsch LFA 457
MicroFlash;

[TpuGop cuaxponHoro tepmudeckoro ananmmsa Netzsch STA 449 F3 Jupiter.

12. Oco0eHHOCTH OCBOEHHSI [JHCHHILIMHBI HWHBAJIWIAMH H JIHOHAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTAMH Yy4YeOHBIE MpOLIEecC
OCYILECTBIISICTCS B COOTBETCTBHH ¢ [loyioskeHHMeM 00 OpraHM3aluy Y4eOHOTo Iporecca s
o0ydeHHs WHBAJIUIOB U JIUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTAMHU 370poBbs CIIGI TU(TY),
yTBEpXAEHHBIM pekTopoM 28.08.2014.
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[Ipunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI

DoH/1 OLIEHOYHBIX CPEACTB

AJIsl TIPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalum 1o JTMCHMUIIIMHE

«{u¢poBbie MeTOIbI KOHTPOJISA CTPYKTYPbI U CBOMCTB MPOAYKIMH XMMHYECKHUX

nmpou3BoOACTB»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnpexc Oran
KOMITCTCHITHH Conepxanme hopmMupoBaHUS
OIIK-1 CriocobeH GhopMynupoBaTh LEIH U 33J]a4H UCCICIOBAHUS, | MPOMEKYTOUHBIN

BBISIBJISITH IPUOPUTETHI PELICHHUs 33/1a4, BHIOMPATh U
CO3/1aBaTh KPUTEPHUH OIICHKH PE3yIbTATOB UCCIICTOBAHUS
OIIK-7 CrniocoOeH pa3pabaTbiBaTh COBPEMEHHBIEC SKOJIOTMYHBIE U MIPOMEKYTOYHBIN
0e30IMacHbIC METOJIBI PAIMOHAIEHOTO
HCIIOJIb30BaHUs CHIPHEBBIX U SHEPTETUUYECKUX PECYPCOB B
MaIIMHOCTPOECHUU
OIIK-8 CnocobeH pa3pabaThiBaTh METOJIMKY aHalIM3a 3aTpaT Ha | MPOMEXYTOUYHBIN
obecrieyeHne JESITCIIBHOCTH IIPOU3BOICTBCHHBIX
MOJIpa3JIeICHu N
OIIK-12 CrocobeH  pa3pabaTeiBaTh  COBPEMEHHBIE  METOIBI | MIPOMEKYTOUHBIN

UCCIICIOBAHHS TEXHOJOTMYECKUX MAIllMH U 000PYIOBaHHS,
OIICHUBATh W TMPEJACTABIATh PE3YJIbTATHl BBITIOJTHECHHON
paboThI
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2. Iloka3aTe/iu U KPUTEPHHU OLlEHMBAHUSI KOMIIETEHI[HIl HA Pa3JIM4YHBIX 3TaNaxX UX (JOPMUPOBaAHUS, IIKAJIA OLlEHUBAHUSA

Kon n nHaumeHnoBanmne ITokazaTenn Kpurepwuit YPOBHU COOPMHNPOBAHHOCTHU
WHAMKATOPA JOCTHKCHUS c(hOpMHUPOBAHHOCTH OIICHUBaHUS (omucaHue BBIPAKCHHOCTH JCCKPUIITOPOR)
KOMIICTCHIIMNA (mecxpurTop!) «YJOBJIETBOPUTEIBHO» «XOPOIIIO» «OTIINYHO»
(IoporoBslit) (cpenHmii) (BBICOKHIA)
OIIK-1.1 3HaTh: OTBeTsI HA Nmeet npencrasnenne | CriocobeH cBA3aTh 3HaeT COBpEMEHHBIC
Br160p GyHIaMEHTANbHBIX | - COBPEMEHHBIE Borpoc Nel-6 k 0 OPUPOJIE SIBJICHUH, METO/ UCCIIEIOBaHUS METO/bI UCCIIEIOBAHUS

3aKOHOB, OIMCBIBAIOIINX
M3y4aeMbli IIPOLECC WU
SBIICHUE

MIpeICTaBICHUS O (PU3HUKO-
XHMHYECKUX SBICHHSAX,
HCIOJIb3YEMBIX IJIs
UCCIIEIOBaHUS MAaTEPHAIIOB U
npoueccos (3H-1).

3a4€Ty.

I/ICHOJII)3y€MI)IX JJISL
aHaJM3a CBOMCTB
MaTepHajoB.

Marepuana ¢
MIPOUCXOISIINMU TIPH
9TOM (PH3HKO-
XUMHYECKAMH
SIBJICHHUSIMHU.

CTPYKTYpBL U CBOICTB
MatepuainoB. CriocoOeH
BBIOpaTh METOJ] HA OCHOBE
3HaHUI O IPOUCXOAAIUX
IIpH 5TOM (DPHU3HUKO-
XUMHNUYECCKHUX SABJICHUAX.

OIIK-1.2

Orenka ageKBaTHOCTH
pe3yJIbTaTOB
MO/JICTUPOBAHUS,
(dhopMyupoBaHue
NPEeJJIOKEHUH 10
HCTIOJIb30BaHHIO
MaTeMaTHYECKON MOJIeNN
JUTSL PEIICHUS 3a/1a4
npodecCHOHATEHON
JeSITEITBHOCTH

3HaTh:

- 0 IPOrpaMMHBIX MPOAYKTax
JUTSl TEOPETUUECKUX
HCCIEIOBAHUN U
MOJICIMPOBAHUS MAaTEPHUATIOB
(3H-2);

OTBeTHI Ha
Bonpockl No7-8 k
3a4€Ty.

Nwmeer npexacrasiecHue
0 TEOPETUYECKUX
METozax
UCCIICIOBAHUSI.

MoseT npeayioKUTh
CBOM BapHAaHThI
TEOPETUUECKOTO
HCCIIEA0BaHUS U
MOJIETMPOBAHUSA
IPEAJIOAKEHHOIO
MaTepHaia uin
mporecca.

3HaeT NporpaMMHBbIE
MPOYKTHI JIJIS
TEOPETHUECKIX
HUCCIIEIOBAHUN U
MOJCIIUPOBAHUS
MaTepHaJIOB U MPOIIECCOB.

Ymeer:

- BBIOpATH IPOrPAMMHBIIA
HPOIYKT JUIsSl TEOPETHUECKOTO
1 DKCIIEPUMEHTAIBHOTO
uccienoanus (V-1);

OTBeTHI Ha
Borpocs! Ne9-10
u 3amanue Nel k
3a4ETYy.

Nwmeer npencrasiieHne
O IIporpaMMHBIX
MPOAYKTax IS
TEOPETUYECKUX U
SKCIICPUMEHTAIbHBIX
HCCIJIEJOBAHU.

CriocobeH BBIOpaTh
IIPOrPAMMHBINA ITPOLYKT
JUTSI CBOETO
UCCIIEJOBAHNUS U3
CIIUCKA MPEeJIOKEHHBIX
MIPOJYKTOB.

Ymeer BbIOMpaTh
IPOTrpaMMHBIE TPOAYKTHI
JUISL CBOETO
TEOPETUIECKOTO U
9KCIIEPUMEHTATEHOTO
UCCIIeIOBaHUSI.
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Baaners: OTBeTHI Ha Nmeer npencrasnenne | MoKeT NpeIoKUTh Brnaneet nporpaMMHBIMH
- IPOTPaMMHBIMH Borpockl Ne9-10. | o mporpammax s MPOTPaMMHBIE CPEICTBA | CPEICTBAMH JUIS
HPOIYKTaMHU ISl ONIMCAHHS, OT4éTEI O HanucaHus TEKCTOB, IUISL HATTCAHMS TEKCTOB, | 0OpabOTKH U
aHaJIH3a U OTOOPAKEHMS n1abopaTOpHBIX penaKTHPOBaHUS pEeNaKTUPOBAHUS npeAcTaBICHUs
PE3yIIBTATOB HCCICIOBAHIS paborax. n300paKeHus, n300pakeHus, pe3yAbTaTOB HAYYHOTO
(H-1). Hoxnan. 00paboTkn 00paboTkn HCCIIEIOBaHUSL.
rpapuuecKoro rpau4ecKoro
MarepHaia. MaTepHaia CBOEro
WCCIIeJOBaHUSI.
OIIK-1.3 3Haer: OtBeTsI HA Nmeer npencrasnenne | CriocoOeH NpUBECTH 3HaeT COBpeMEHHbIE
[IpuMeHeHne THIIOBBIX - COBPEMEHHBIE METOJIBI Borpoc Nel 1, 0 COBPEMEHHBIX IpUMepBI METOJIOB METO/BI UCCIICIOBAHHS
3a]a4 TEOpUH XHMHYECKOT0 M (PU3UKO- 3a4éTy. MeToax (pu3nKo- aHaJn3a KOHKPETHOTO MaTepHajIoB U MOXKET
ONTUMU3AIUHU B xuMudeckoro ananmmsa (3H- XAMMWYECKOTo aHain3a | Marepuana. BBIOpaTh METOT /IS
npodeccHoHaTbHOM 3); CBOMCTB TBEPIOTO CBOCTO 00BEKTa
JeSITENbHOCTH Tena. UCCIIEI0BAHUS.
3uaert: OtBeTsI HA Nwmeet npencraBnenne | MokeT Ha3BaTh METOIBI | 3HAET COBPEMEHHBIE

- METOIBI HCCIIEIOBAHMS,
MOJIETMPOBAHUS U
[POTHO3UPOBAHHKS
XapaKTEPUCTHK
(YHKIMOHAIBHBIX
marepuaios (3H-4);

Borpoc Nel2 k
3a4€Ty.

0 CYIIECTBYIOLIHUX
METOo1aX
MOJEIIUPOBAHUS U
MIPOTHO3UPOBAHUSA
CBOWICTB
(YHKITMOHATBHBIX
MaTepUaioB.

HCCIICTOBAHNS,
MOJICITUPOBAHUS U
MIPOTHO3UPOBAHUS
XapaKTePUCTUK
TPETOKEHHOTO
MaTepuarna.

MIporpaMMHBIE TPOLYKTEI
JUTSL MOJIETTUPOBAHUS U
HPOTHO3UPOBAHUS
XapaKTePUCTUK
MaTepHaJIOB U U3JEIUI.

Ymern:

- BBIOpATh METO/BI JIsI
aHaM3a CTPYKTYpPhI U
cBoiicTB Matepuainos (Y-2);

OTBeTHI Ha
Bonpocs! Nell-
12, x 3auéry u
3agaHue No2.

Nwmeer npencrasieHue
0 CYLIECTBYIOLIUX
METOJIaX aHaIn3a
CTPYKTYpPBI U CBOHCTB
TBEPAOIO TeEIA.

MoskeT npeanoKnuTh U3
CIICKA METO/bI JIIs
aHaJIN3a CTPYKTYPBI U
CBOMCTB KOHKPETHOTO
MaTepuana.

YMeer BBIOMpaTh METOBI
JUTS aHaJHu3a CTPYKTYpy U
CBOWCTB MaTepHaJIOB.

YMmers:

- BEIOpATh METOJUKY U
npuOOpBl IS aHAJIHM3a
CTPYKTYpPBI U CBOMCTB
Matepuaios (Y-3).

OTBeTHI Ha
Bompoc Nel3 k
3a4€Ty U 3aj/[aHUE
Ne2-3.

Nmeet npencrasienne
00 OTIIMYNHU METOIUKHA
aHajn3a OT METO/A.

MoxeT npeasoxRHUTh 1
CPaBHUTH MEXTY COOOi
HECKOJIbKO METOUK OJIS
aHaJI3a OTHOTO U TOTO
K€ CBOICTBA.

YMeeT 000CHOBATH BEIOOD
METOJIMKU ¥ IPUOOPOB JUIS
aHaJin3a KOHKPETHOTO
Marepuana.
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OIIK- 7.1. Ymers: OTBeTHI HA Nmeer npencrasnenne | CriocobeH 3HaeT COBPEMEHHBIC
[IpoBenenwme oreHKH - OIICHHUTH PE3YIbTATHI Bompoc Nel4-15 | o mpupoze sSBICHHH, [IPOaHaIH3UPOBATh METOJBI UCCIIEIOBAHUS
TEXHOJIOTHYECKUX TEOPETHYECKOTO U K 3a4€Ty. HCIIOJIb3yEMBIX BIHSHUE BA)XXHBIX JIJIA DKOJIOTUH
PeIICHHI C y4eTOM OKCIIEPUMEHTAIIEHOTO Otuérsl 0 TCXHOJIOTHIECKUX TEXHOJIOTHYECKUX CBOMCTB MaTEpUaJIOB.
3KOJIOTHYECKHX ACTIEKTOB U | yicCiteIOBaHus, nab0paTOPHBIX. pelIeHuH. IIPOLIECCOB U CBOHCTB
OXpaHbl TpyJia TEXHOJIOTHYECKUX PEIICHAN C MaTepHUaloB Ha

SKOJOTUYECKON TOUKHU 3PEHUS 9KOJIOTHIO.

(Y-4).
OIIK 7.2. 3HaTh: OTBeTHI Ha Nmeer npeacrasnenne | CriocobeH MpUBECTH 3HaeT COBpEeMEHHbIE
AHanu3 u OIleHKa - COBPEMEHHBIE METObI BOIIPOCHI Nel6- O COBPEMEHHBIX IpuMEpPbl METOJ0B METOABI UCCIICIOBAHUSA
3¢ (HEeKTUBHOCTH XUMHUYECKOTO B (DU3HMKO- 17 k 3auéry. MeToax (PU3UKO- aHajan3a KOHKPETHOTO MaTepHaIOB U MOXKET
MIPOU3BOICTBEHHOT'O xuMudeckoro ananmmsa (3H- XUMHYECKOTo aHan3a | MaTepuana. BBIOpaTh METO/T JIJIst
mpotiecca, 4); CBOJCTB TBEPIOTO CBOETO 00BbeKTa
MTPOM3BOCTBEHHBIX Tena. HCCIICTIOBAHMS.
[IOTCPb M MOAXOABL K 3HaThb: OTBeTHI Ha Nwmeer mpencraBnenre | MoxxeT Ha3BaTh METOABI | 3HAET COBPEMEHHEIE
paspabotie Komnekea - METOJbI UCCICAOBAHNS, Bonpocsl Nel 8- 0 CYLIECTBYIOLIUX HCCIIE0OBAHYS, MPOrpaMMHBIE POTYKThI
MCPOTIPHSTHH 10 MX MOJIETTHPOBAHHS 1 20 K 3auéry. METOIaX MOJIETTUPOBAHHS 1 JUISL MOJIETUPOBAHHUS U
YCTpaHCHHIO MIPOTHO3UPOBAHUS MOJICTTHPOBAHUS 1 MIPOTHO3UPOBAHMUS MIPOTHO3UPOBAHUS

XapaKTePUCTUK IIPOrHO3MPOBAHNS XapaKTePUCTHK XapaKTePUCTHK

(hyHKIIMOHATBHBIX CBOMCTB MIPEITI0KEHHOT O MaTepUAIOB U H3/ICIIHA.

matepuainos (3H-5); (bYHKITHOHATBHBIX Marepuara.

MaTepHasoB.
Ymeert: OTBeTHI Ha Nmeet npencraBinenne | MoOeT MPEMIOKUTh U3 | YMeEET BHIOUPATh METOJIBI

- BBI6paTI> METOAbI JJIS
a”ajan3a CTPYKTypy U
CBONCTB CBIpbsl U TPOYKLIUU
(¥-5);

Bonpockl Ne21 k
3a4€Ty U 3aJ]aHHE
Ne4-5.

0 CYILECTBYIOIINX
METOJIaX aHaJIN3a
CTPYKTYpBI U CBOWCTB
TBEPJOTO TEJIA.

CIIMCKA METOABI JUIs
aHaJIU3a CTPYKTYPHI U
CBOMCTB KOHKPETHOT'O
MarepHana.

JUIsl aHaJIu3a CTPYKTypy U
CBOMCTB MaTepUaJioB, B
T.4. QYHKIIHOHATBHBIX
HaHOMaTEPHAJOB.

Ymern:

- BEIOpATh METOJUKY U
npuOOpPHI IS aHAITN3a
CTPYKTYPBI ¥ CBOHCTB ChIPbSI
u npoaykuuu (V-6);

OtBeThl HA
Bompockl Ne22 k
3a4€Ty U 3aj/[aHUE
Ne4-5.

Hmeer nipecTaBieHue
00 OTIIMYNHU METOIUKHA
aHajn3a OT METO/A.

MoXeT npeasoxRuTh 1
CPaBHUTH MEXTY COOO
HECKOJIbKO METOUK OJIS
aHaJIM3a OHOTO U TOTO
K€ CBOMCTBA.

Ymeet 060CcHOBATH BEIOOP
METOJIUKU ¥ IPHOOPOB JUIS
aHaIN3a KOHKPETHOTO
Marepuaia.
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OIIK-8.1 3HaTh: OTBeTHI Ha Nmeet npencrasienne | MoxeT NpeyioKUTh 3HaeT nporpaMMHbIe
OnpeneneHue BpEMEHHBIX | - O IPOrPaMMHBIX MPOIYKTaX | BOMPOCH Ne23- 0 TEOPETUIECKHUX CBOYU BapHaHTHI TIPOYKTHI JIIISt
U PECYPCHBIX 3aTpar Ipu JUTSL MOJIETTUPOBAHUS 24 x 3auéry. METOoaxX TEOPETUIECKOTO TEOPETUYECKUX
OCYILECTBICHUU TEXHOJIOTMYECKUX MTPOLECCOB HCCJIEIOBAHNS. HCCIIEIOBAHNS WIH UCCIIEIOBAaHUN U
IIPOU3BOICTBEHHOTO (3H-6). MOJEIUPOBaHU MOJEIUPOBAHUS
mporecca MIPEIUIOKEHHOTO MaTepHaJIOB U MPOLECCOB.
MaTtepuana uin
mporecca.
OIIK-8.2 Bnapern: OtBeTsI HA Nmeer npeacrasnenne | CrocoOeH OLCHUTH Brnageer meTomamu
Crioco0OeH aHanu3upoBarh | - MATEMATHYCCKUM BOIpochkl Ne25- 0 TIOTPEIIHOCTH TOYHOCTB CPEICTB MaTeMaTHIeCKOH
Pe3yabTaThl HCIIBITAHUH, arrapaTom AJIsl OHCaHus 1 27 w 3a1aHus CpCACTB U U3MEPCHUA U CTaTUCTUKHU.
paspabaTsIBaTh aHaIM3a pPe3ynbTaToB Ne6-7 x 3a4u€ry. | pe3ynbTaToB pe3ynpTaToB
HampaBJICHUS HUCCIIENOBAHUA (H_Z) OT4ETEI O HU3MEPECHUA. HCCIICAOBAHUA.
COBEPIIEHCTBOBAHUS n1abopaTopHBIX
MPOEKTOB paborax.
OIIK-8.3 3Harth: OTtuéTEl O Nwmeet npencrasnenne | 3HaeT CTaHIAPTHI Hcnons3yet crangapThl
CriocobeH IPOBOJMTE | - O CTaHIAPTaX NPEANPUITHSA mabopPaTOPHBIX 0 CTaHaapTax CIIOI'TU(TVY) Ha CIIoI' TU(TY) npu
aHaJIu3  MEPCIEKTUBHBIX, | HA MPaBUIIA OPOPMIICHHS paborax. TPEANPHUSITUS HA npasuia opopmieHus ohopmiieHnH cBoeit
It COOTBETCTBYIOILEH | OTYETHON JOKYMEHTALUU npaBuiIa opopmiTeHus OT4ETHOMH OTYETHOM NOKYMCHTALIMH.
obnactu 3HaHUH, MeTonoB | (3H-7); OTUYETHOM JIOKyMCHTAaIAH.
MIPOEKTUPOBAHUS u JOKYMEHTaLHH.
KOHCTpYUPOBaHUA YmeTh: OTtuéTEl O Nmeer npencrasnenne | CrnocobeH YMeeT paccTaBiIsATh
HPOAYKIIHH - paccTaBUTh IPUOPUTETHI 1ab0PaTOPHBIX 0 3HaYUMOCTH chopMyIupoBarthb MPUOPUTETHI MOTYYEHHBIX
MOJTYYECHHBIX PE3YIbTAaTOB pabotax. Hay4YHBIX pE3yAbTaTOB. | HCCKOJIBKO PE3YIbTATOB | PC3YJIbTATOB.
(y_7), Hay4YHOT'O
HCCIICI0BaHMSI.
OIlK-12.1 Ymerh: OTBeTHI Ha Nwmeer npencrasnenne | CriocobeH MOCTaBUTH Ymeer o0pabaThIBaTH
Crioco0bI pacyeToB - UCCJIEA0BATh CTPYKTYPY Borpoc Ne28 u o0 nedexrax 3amaqy st PCA. UHGOPMAITUIO O
SHEPTOCUIIOBBIX TBEPJOTO TeJIa METOIAMHU 3aganne Ne6 K KPHCTAITHYECKOM peduiekcax ¢
rapaMeTpoB PEHTTEHOCTPYKTYPHOTO 3auéry. CTPYKTYpPBI 1 METOAAX PEHTT€HOBCKHX
o0opyToBaHUS amammsa (PCA) (V-8); Oruérer 0 HX H3y1CHHUA. nudpakTorpamMmm.
1a00paTOPHBIX
paboTax.
Baaneert: OTtBeTH Ha Nwmeet mpencrabnenne | CriocobeH MOCTaBUTh Bnaneer merogamu
- METOIaMU Bonpoc Ne29 u 0 Ha3HAYEHUH 3amauy ans POA 00pabOTKH pEHTTEHOBCKIX
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peHTrenoda3oBoro aHajamnsa 3aganue Ne7 k pentrenodazoBoro IUQPaKTOrpamMM.
(PDA) (H-3) 3a4éry. aHamm3a
OT4éTHI O
n1abopaTOpHBIX
paboTax.
Baaneer: OTBeTsI Ha Nmeet npencraBnenne | CriocobeH MOCTaBUTH Biameer meTomamu
- merogamu JITA (H-4) Borpoc Ne30 u o Haznauennn [ITA 3anmauy st JITA 00paboTku kpuBbx ATA
3amaHue Ne8 k
3a4€TYy.
Baapeer: OtBeTsI HA Nmeer npencrasnenue | CriocoOeH MOCTaBUTh Bnaneer metonamu

- metogamu COM (H-5)

Bonpoc Ne31 u
3amanue Ne9 k
3a4€TYy.

0 "HasHauennu COM

3amauay nist COM

00pabOTKH pe3yJIbTaTOB,
IMMOJIY4YCHHBIX C

AIIEKTPOHHOTO
OTtuéTEl O MHUKPOCKOIIA.
nabopaToOpHBIX
paboTax.
Baapeer: OtBeTsI HA Nmeer npencrasnenne | CriocoOeH MOCTaBUTh Bnaneer metonamu
- UK-cniekrpometpun (H-6) Bonpoc Ne32 u 0 HazHayenuu o MK- 3agaqy s UK- obpadotku UK-cniekTpos.
3aganue Nel0 CIIEKTPOMETPUU CIIEKTPOMETPHH
3a4éTy.
OIIK-12.2 Ymeer: OTtuéTEl O Nmeer npencrasnenne | CrnocobeH YMeeT fenats rpaMOTHBIE
Co3nanve - cZIeNaTh BBIBOABI 110 1ab0paTOPHBIX 0 CTPYKType oT4éTa 0 | CPOPMYyIHPOBATH BBIBO/IBI IO pe3yJIbTaTaM
MHTEJUIEKTYaTbHBIX pe3ynbTaTaM HCCieI0BaHMs paborax. Hay4YHOM BBIBOJIBI 10 PabOTe U CBOMX HCCIIEIOBaHHII.
TEXHOJIOTUYECKUX CXEM (Y—9) HCCJIEJOBAaHUMU. CBA3aTh UX C LECJIb
MIPOMBIIIJICHHOTO 00bEKTa paboTHI.
Ymeert: OTtuéThl O Nmeet npencraBnenne | CriocoOeH COCTaBHUTH Crioco0eH MoAroTOBUTh
- 0bOpMUTH OTHYET O J1a60paTOPHBIX 0 TIpaBUJIax IJIaH OTYETA O OTYET O MPOACITAHHOM
poAeIaHHOM HCCIeJOBaHUN paborax. odopmiieHus oT4éTa 0 | MPOJIETAHHOM HCCIICTOBAHMH.
(V-10) HUP. HCCIIEIOBAHUU U
chopMyIupoBaThb
BBIBOJIBI.
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[kana ouenuBanus coorBercTByeT CTO CIIOI TU(TYVY):
[To nucHUIUIMHE NPOMEXKYTOYHAs aTTecTanus NpoBoauTcs B (opme 3auéra. Jlns

MOJTydeHUs: 3au€Ta JOJDKEH OBITh JOCTUTHYT «IIOPOTOBEINY» YpOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETECHIINH.

3. TunoBble KOHTPOJILHBIE 3aJaHNS /ISl IPOBEIEHUS] TPOMEKYTOUHOM aTTecTAluU
a) Bompochl sl OLEHKH 3HAHUN, YMEHHMH M HaBBIKOB, COPMHMPOBAHHBIX Yy

cryaenTta no komnerenuuun OIK-1:

TEMC.

TeopeTudeckuii BOnpoc:

. OU3HKO-XUMHYCCKHUX SABJICHUSI, UCTIOJIB3YEMBIC [JI UCCIIEAOBAaHUA MAaTEPUATIOB U IIPOLECCOB
. lenu v 3amaun MPUKIAIHBIX U GyHIAMEHTAIBHBIX UCCIICIOBAHIH.

. Metons! 1 pecypcsI U OTyYeHHs] HAy9IHOW WH(OPMAITHHL.

. Oranel nposenenus HUP.

. MeToabl IIaHUPOBAHMS SKCIIEPUMEHTA.

. Pecypcent qis mposenennss HUP u ux noaroroska.

. TeopeTtmueckue uccaeqoBaHus.

. HpOFpaMMHI)IC MMPOAYKTHI JJIA MOACIIUPOBAHUS MAaTCPHUAJIOB U ITPOLICCCOB.

9. Oransl npoBeaenus HUP.

10. MeTtoap! IUIaHUPOBAHUS SKCIIEPUMEHTA.

11. CoBpeMeHHbIe METOIbI (PUZUKO-XUMHUUYECKOTO aHATH3a.

12. MeTopl KOMITBIOTEPHOTO MOJICTUPOBAHMS CBOMCTB BEIIECTB U MAaTEPUAIIOB.

13. MeTon u3mepeHus, METOMKA aHAJIn3a U CPEJICTBA U3MEPEHHUSL.

IIpakTuyeckue 3a1aHus:

1. BeiOparh mporpaMMHbIE MPOAYKTHI JJIs TEOPETHUECKUX HCCIEIOBAHUMA 110 TPEIOKEHHON

O3 Wn P~ WK —

2. Ilpennoxute HAOOp 3a4ay, KOTOPbIE HEOOXOAMMO PELIUTh MNpPU 33aJaHHOW LEIH

HCCICIO0BaHUsI.

3. OHpe,I[CJ'II/ITb HOTpC6HOCTI/I B peCypcax M MPOBCACHUS 3aJaHHOI'O UCCIICJOBaHU .

0) Bompochl 151 OLeHKHM 3HAHUI, YMEHMHAd M HABBIKOB, CGOPMHPOBAHHBIX Y

cryaenta no komnerenuuu OIK-7:

Teopernyeckunii Bonpoc:

14. CBoiicTBa MaTrepHaioB, 3aBUCSIINE O OKPYKAIOLIEH CPEIbl.

15. Meronb! n3yueHus BIMSHHS CBOWCTB MaTEPUAIOB U IPOLIECCOB HA HKOJIOTHIO.

16. CoBpeMeHHbIE METO/1bl PUZNKO-XUMHUUYECKOTO aHATN3a.

17. Meronbl XUMHUYECKOTO aHAIM3a MaTepHalIoB.

18. Teopernueckue uccieI0BaHus.

19. TIporpamMMHbI€e IPOLYKTHI J1JIs MOJIETMPOBAHKS MATEPUAJIOB U MIPOIECCOB.

20. Llenu u 3agaun NpUKJIATHBIX U (PYHAAMEHTAJIbHBIX UCCIIEIOBAHUM.

21. MeTopl 1S aHAJIM3a CTPYKTYPY ¥ CBOMCTB CHIPBS U POAYKIIUH.

22. BrniusiHMEe METOIMKH aHAJIM3a Ha €Tr0 pe3yJbTar.

IIpakTn4yeckue 3agaHus:

4. IlpennoxuTh METObI U TPUOOPHI JUIsl UCCIIE0BAaHUS, CBOMCTB 3aJJaHHOTO MaTepHara.
5. Ilpennoxxuts METO/IbI U IPUOOPHI 17151 UCCIIEIOBAHUS, CBOMCTB 3aJJaHHOTO IpoLecca.

B) Bompochl 151 oneHKM 3HAHMii, YMEHHH H HAaBBIKOB, C()OPMHPOBAHHBIX Y

cryaenTa no komnerenunu OINK-8:

Teopernyeckunii Bonpoc:

23. CoBpEMEHHBIE METO/IbI TEOPETUUECKUX UCCIETOBAHMIA.

24. MeTtoabl KOMIIBIOTEPHOTO MOJIETUPOBAHUS CBOMCTB BEILIECTB U MAaTEPUAJIOB.
25. Buzpl NOrpentHoCTH 3KCIEPUMEHTAIBHBIX PE3YJIbTAaTOB.

26. [lorpenrHocTh METOJIa U CPEICTBA U3MEPEHUSI.

27. MeTtoapl CTaTUCTUIECKON 00paOOTKH SKCIIEPUMEHTATBHBIX JaHHBIX.
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IIpakTnyeckune 3agaHus:

6. IMocTpoiiTe rpaduveckyro 3aBUCUMOCTH IO 3aJlaHHBIM pE3yJIbTaTaM H3MEpPEHUs U
00BsACHUTE €€.

7. PaccuuTarh CpeIHEKBAAPATUYHOE OTKIOHEHUE ISl MACCUBA JAHHBIX.

r) Bompocsl A5 ouneHKHM 3HAHUH, YMeHHMiIi W HABBIKOB, CHOPMHPOBAHHBIX Yy
cryaenta no komnerenuuun OIK-12:

Teopernyeckuii Bonpoc:

28. Meroasl peatrenodazonoro ananusa (PCA).

29. MeTtoapbl peHTI€HOCTPYKTypHOTO aHanu3a (POA).

30. Iuddepenunansubiii Tepmuueckuii anamms (JTA).

31. Meroabl ckaHUpYIOLIEH 31eKTpOHHOU MuKpockonuu (COM).

32. UK-CneKTpOCKOIHs.

I[IpakTHyeckue 3a1aHus:

6. CpaBHUTH U 0OOCHOBATh CTENEHb Ae(EKTHOCTH MaTeprajioB o qaHHbM PCA.

7. Onpenenuth (Ha3oBBI COCTaB MaTepuaia Mo AWQpaKTorpaMme oOpasma U Habopy
STAJIOHHBIX IU(PAKTOTPaAMM.

8. Omucatp pe3ynbTarsl I TA 10 nmoaydyeHHBIM KPUBBIM.

9. IlpoananusupoBaTh n3o0pakenue co COM.

10. Pacumdposats npeanoxennsiii UK-criekTp, HCIIONb3yst JaHHBIE KAPTOTEKH.

4. MeroanuecKkue MaTepHaJibl I OINpeesieHUs NMPOUEAYP OUECHUBAHWS 3HAHUI,
YMEHHI1 U HABbIKOB, XaPAKTEPU3YIOLIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIHI.

[Ipomexxyrounast arrectauus MO JAUCLHMIUIMHE MPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusimu CTII CTO CIIGI'TU(TY) 016-2015. KC YK/IB Ilopsimok nmpoBeaeHus 3a4€TOB U
3K3aMEHOB.

[To mucruIUIMHE TPOMEKYTOUHAS ATTECTAIUs TPOBOJAUTCS B (hopMe 3auéTa.

[IIxana oneHMBaHUA Ha 3a4€Te — «3a4€T», «He3adeT». [Ipru aTOM «3a4€T» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM (POPCUPOBAHHOCTH KOMITETEHIINH.
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