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1. IlepeyeHb NJaHMpPyeMbIX pe3yJbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYEeMBbIMH pe3yJbTATAMH OCBOEHMSA
o0pa3oBaTe/IbHON NPOrpamMMBbl.

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

Kox n HaumMeHoBaHue Kox 1 HauMeHOBaHUE UHIMKATOPA [Inanupyemble pe3ysbTaThl 00ydeHUs
KOMIIETCHIIH JOCTHKEHUS] KOMIIETCHLIUH (ZECKpHUNITOPHI)
IK-1 nK-1.1 3HaTh:
CriocoGeH mpoBouTh paboThl o | POPMyIHpOBaHHE LETIeH, - COBPEMEHHBIE METO/Ibl XUMHUECKOTO U (PU3UKO-XUMHUYECKOTO aHAIH3a
06paGoTKe U aHATH3Y HAYyIHO- IIOCTaHOBKA 33J1a4M UCCIIECIOBaHUM. (3H-1);

- 0 IPOrPAMMHBIX TPOAYKTaX I TEOPETUUECKUX UCCIEAOBAHUMN 1

TEXHUUYECKON HHOpMAINK U
MOJICTTMPOBaHKsI MaTepuasioB u mpoieccos (3H-2).

PE3yIbTaTOB HCCIICIOBAaHUI

InK-1.2 YMeTh:
Bb100p c11oco00B ¥ METOIUK - BBIOpATh POTPAMMHBIN TPOAYKT ISl TEOPETHYECKOTO U
BBITIOJIHEHUS UCCIIEOBAHUM. SKCIepUMEHTaIbHOTO HccnenoBanus (Y-1);

- BBIOpATh METOJIBI IS MCCIIEIOBAHUS MaTepUaioB u mporieccos (Y-2);
- BBIOpATh METOIUKY U MPHOOPHI IS aHAJIN3a CTPYKTYPhI U CBOMCTB
marepuasion (Y-3).

IK-1.7 YMeTh:

DopmyIMpOBaHUE BBIBOJIOB 10 - PacCTaBUTh IPUOPHUTETHI MOJYIECHHBIX pe3yabTatoB (Y-4);
pe3yabTaTaM MCCIEI0BAaHUN 1 - CI€JIaTh BBIBOJBI IO pe3ynabTaTaM HMCCICIOBAHMS (Y-S);
odopmiieHHE OTYETHOM - 0opMHUTH OTUET O MpoJEIaHHOM HccienoBaHuu (Y-6).
JOKYMCHTAIUU. Baagern:

- IPOrPaMMHBIMH TIPOAYKTAMH TSI OTTMCAHMsI, aHATH3a B OTOOpasKEHUS
pe3ynbTatoB ucciaenoanus (H-1).

- MATEeMaTHYECKUM arapaToM JUIs OTIMCAHUS U aHAJN3a Pe3yJIbTaToOB
uccienosanus (H-3).




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

JlucuuIuinHa OTHOCUTCA K 4YacTh (OpMHUPYEMOH ydacTHHKaMHM 0Opa30BaTENbHBIX
otHomeHuid broka 1 «/{uctummuaeny obpa3oBarenbHOi mporpaMmer Maructparypsl (b1.B.01) u
n3ydaercs Ha 1 kypce B 1 cemectpe.

[Tonyyennsle B mporecce H3y4dyeHHs IUCHUIIIMHBL «LludpoBbie MeTOABI KOHTPOJIS
CTPYKTYPbI M CBOMCTB IPOAYKLIMY XUMUYECKUX ITPOU3BOACTB)» 3HAHMs, YMEHUS U HABBIKU MOTYT
OBITH MCIIOJIB30BaHbl MPU MPOXOXKIECHUH MPEATUIUIOMHON IPAKTUKY, a TAK)KE IPU BBINOJIHEHUN
BBIITYCKHON KBaIU()PUKALMOHHON pabOTHI.

3. O0beM TUCUUILINHBI.

Bun yueOHOI paOOThI Beero,
v P 3E/akaneM. qacoB
OO0urast TPy10€eMKOCTb TUCIUILIAHBI 2/72
(3a4eTHBIX €AMHULY aKaJIEMHUUECKUX YacOB)

KonrakTHasi padoTa ¢ npenojaBarejieM: 52
3aHATHS JICKIIMOHHOTO THIIA 16
3aHTHUSI CEMUHAPCKOTro TUIIA, B T.4. 32

CEMHUHAphI, MPAKTUYECKHUE 3aHATHsS (B TOM YHCIE MPAKTHICCKAS -

ITOJATOTOBKA)

nabopaTopHble PaOOTHI 3aHATHA (B TOM YHCIE MPAKTHYECKAs 32

ITOATOTOBKA)
kypcoBoe npoektupoBanue (KP wim KII) -
KCP 4
JPYTHE BUJIBI KOHTAKTHON paOOTHI -

CamocrosiTesibHas padora 20

®DopmMa TeKylIero KOHTPOJIs TTOKJIa/1

®DopmMa MPOMeKYTOUHON aTTecTAlMU 3auér




4. Copep:xkaHue JUCHUNIUHBI.
4.1. Pa3gespl AMCHUMILIMHEI U BUALI 3aHATHIA.

3aHsaTus <
< ceMHHapCcKoro | 5
= THUIIA, 'S o
T o akamewm. wach | o = g =
= _Q < 5 S =
Ne HanmenoBanue % < 2 I - E S 2 QE)
n/n pasesna IUCIUTUINHBI = = CE § , § s . E =t % GEJ
. GEEzEEe| 27| &¢8
= =858l 8
s o &£7¢% | 2
= = o
1 | Bsenenue 1 - - - IK-1
2 | Teoperuveckre METOMBI HCCIICIOBAHUS 3 - 6 8 IK-1
MaTepHualoB
3 | Meroapl manupoBaHus u 00pabOTKU 2 - 4 6 I1K-1
Pe3yIbTaTOB SKCIIEPUMEHTOB
WNuctpymenTanbHbie MeToabl uccnenaoBanus | 10 - 22 6 [1IK-1
4 | CBOMCTB MarepuajoB
4.2 @opmupoBaHMe MHIAMKATOPOB [JOCTH:KEHHSl KOMIETeHUHUH pasgenaMu
JAUCUMIITUHBI
No Kon nnaukaropos
W JOCTHOKEHUS HanmenoBanue pasena JUCIUTUITAHBI
KOMIIETEHIIUH
1. I[IK-1.1 BBenenue
Teoperuueckre METO/IbI UCCIIEOBAHUS MaTEPUATIOB.
MeTop! IaHupOBaHUS U 00paOOTKU PE3yIbTATOB
HKCIIEPUMEHTOB.
HHCTpyMEeHTaTbHBIE METO Bl CCIICOBAHMSI CBOMICTB MaTEpPHAJIOB.
2. | 1IK-1.2 Teoperuueckre METO/IbI UCCIIEOBAHUS MATEPHUATIOB.
HHCTpyMEeHTaTbHBIE METO Bl UCCIICOBAHMSI CBOIICTB MaTEpPHAJIOB.
3. | IIK-1.7 Teoperuueckre METO/IbI UCCIIEOBAHUS MaTEPHUATIOB.
MeTop! 1aHupoBaHUS U 00paOOTKU PE3YIbTATOB
HKCIEPUMEHTOB.
HHCcTpyMeHTabHBIE METO Bl UCCIICOBAHMSI CBOMICTB MaTEpPHAJIOB.




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
co37aHuy (PYHKIIMOHAJIBHBIX MaTEpPHAJIOB.

2. [IporHo3 u HayuHbIe (paHTA3UH 10 BO3MOKHBIM
CBOMCTBaM HOBBIX MAaTEPHUAJIOB U METOJaM UX IOITYYEHHUS.

JTUCKYCCHS

Teopernueckue MeTO/AbI HCCIEJOBAHUS MATEPHAJIOB
1. Teopuu, NO3BOJIAIONINE KAUECTBEHHO U KOJIMYECTBEHHO
IIPOrHO3UPOBATh CBOMCTBA MaTepHUaIOB Ha OCHOBE
0CcOOEHHOCTEH UX COCTaBa U 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. [IporpamMmsbl 10 MOAETMPOBAHUIO
KpucTayios. [IporpaMMbl 10 MOJIETMPOBAHUIO
(KOMITO3UIIMOHHBIX) MAaTEPUATIOB U U3JIEIIUH.
MopenupoBanue nosei B Marepuanax. MeTroq KOHEUHbIX
JJIEMEHTOB.

3. Meroast TPU3 (Teopun perienust n300peraTesibCKUX
3a/1a4).

MeTtoabl NJIAHUPOBAHMA M 00PA0OTKH pPe3y1bTATOB
JIKCIIEPHUMEHTOB

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

2. TouHOCTb METO/1a U CPEJICTB U3MEPEHHUS.

3. Metoibl cTaTUCTHUECKOH 00paboTKU
JKCIEPUMEHTAIBHBIX JIAHHBIX.

4. Metonbl BU3yanu3aluuu 1 GopMel PpeCTaBICHUS
PE3yJIbTaTOB DKCIIEPUMEHTOB.

JTUCKYCCHS




Ne
paznena
JIAC-
UILIN-
HBI

HanmenoBanue TeMbI
1 KpaTKOe COoAep KaHuE 3aHSATUS

O0newM,
aKaj.
Yacel

WNuaHoBannoHnHas
dhopma

4

HNHcTpyMeHTaIbHBIE METO/ABI HCCICAOBAHUS CBOMCTB
MaTepHuaJIoB

1. [Tonnydyenue undopMauu 0 MaTepuase npu
BO3/JECHCTBUU HA HETO:

- DJNEeKTPOMAarHUTHOIO MOJISI Pa3HbIX YacTOT
(peHTreHoBcKHe MEeTObI aHanu3a, Y ®-, Onruueckas—,
HK- crieKTpOCKONUs 1 MUKPOCKOIIUS, 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 aHaiu3, OXKD
CHEKTPOCKOMUS).

- Mexanndeckux Koyiebanuii (B T.4. Y3 AeEKTOCKOIHS).

- Tomorpadus.
2. OcoOeHHOCTH METOIOB HCCIIEIOBAHUS TIOBEPXHOCTH.

10

4.
4.

4. 3aHATHS CEMUHAPCKOI0 THIA.
4.1. JlabopaTopHbIe 3aHATHS.

Ne
paszaena
JiC-
[ATLIN-
HEBI

O0newMm,
aKaJ. 4achl

HanmenoBaHue TeMbl

U KPaTKOE€ COAEPKAHUE 3aAHIATUS B TOM 9HCJIC Ha
BCEro | NMPaKTUYECKYIO

MOJATOTOBKY

IIpumeuanue

Teopernyeckne MeTOABI HCCICOBAHUA 6
MaTepHaJIOB

1. ITouck nHpoOpManuu o cocTase,
CTPYKTYpE, CBOMCTBaX U NIPUMEHEHUH
BEILECTB U MAaT€pUAIOB B CTAHAAPTHBIX
0a3ax TaHHBIX.

2. Pac4€r TepMOagMHAMUYECKHUX
[IapaMeTpPOB XUMHUYECKON CUCTEMBI.

3. MoaenupoBaHie METOI0M KOHEUHBIX.

Jlokman Ha

3aJIaHHYIO
TeMy




Ne
paszerna
JIiC-
LML~
HBI

HaunmenoBanune TeMbl
U KpaTKoe COoAep KaHue 3aHATHUS

O0OneM,

aKaJl. 4achl

BCECTO

B TOM 4YHCJIE Ha
IIPAKTUYECKYIO
HOJrOTOBKY

[Ipumeuanue

Metoabl nJIaHUPOBAHUS U 00pPadOTKH
pe3yJbTaTOB IKCIIEPHMEHTOB

1. [TonroroBka K 3kcriepuMeHTy. MeTo bl
HOJAroTOBKU 00pa3ua. Beibop MeTona
UCCIIEJOBAHNS U CPELICTBA U3MEPECHMUSL.

CpaBHCHI/Ie TOYHOCTH CPEACTB USMEPCHMUL.

2. CpaBHEHHUE pa3HBIX METOJIOB
U3MEpPEHUs OJJHOr0 napamerpa (TBEPAOCTD
o bpunemno, Poksemny, Bukkepcy,
Moocy).

3. Cratuctuyeckas o0paboTKa
HOJYYEHHBIX 3KCIIEPUMEHTAIBHBIX
JTAHHBIX, IIOCTPOCHUE 3aBUCUMOCTEH.

Joxknan Ha
3a/IaHHYIO

TEMY

HNHcTpyMeHTA/IbHBIE METOAbI
HCCJICJOBAHNS CBOMCTB MATEPHAJIOB

1. KauecTBeHHBII peHTreHO(DA30BBII
aHaJIU3 C UCIIOJIb30BaHUEM 0a3 JaHHBIX
PDF.

2. KonnuecTBeHHbIH peHTreHO(ha30BbII
aHaian3 U MeTox Purseinnpna.

3. PEHTreHOCTpYKTYpHBIN aHAIN3.

4. AHanu3 CTPYKTYpHI CIjIaBa C
MCII0JIb30BaHUEM NPOTpamMM
KOMITHIOTEPHOM 00pabOTKU U300paKeHHIA.
5. UccnenoBanue CIeKTPOB MPOMYCKaHUS,
noriouieHus U Jupy3HOro OTpaKeHUs.
6. IK-criekTpockonus ¢ UCIOIb30BaHHE
®ypne-npeoOpa3zoBaHusl.

7. Onpenenenue conepkanus
MUKpOIIPUMECEN METO/I0M aTOMHOM
azcopOuuu.

8. ATOMHO-CHJIOBasi MUKPOCKOTIHSI.

9. AHanu3 3KCrIepUMEHTAIbHBIX JaHHBIX
UCCJIEIOBaHMSI CTPYKTYPbl MaTepUaJIOB
METOI0M MaJIOyTJI0BOM JU(paKkiuu
HEHUTPOHOB.

10. HccrnenoBanue CreKTPAIBHBIX
XapaKTepUCTHK U 00paboTKa MOTY4EHHbIX
CIIEKTPOB.

11. UccnenoBanue marepuaioB B Y D-
CBETE.

22

Hoxman Ha
3aJJaHHYIO

TEMY




4.5. CamocTosiTe1bHasA padoTa 00y4aromuxcs.

Ne

azzena O6vem
p mfc IIepeyens BOIpOCOB [uIst aKa ’ ®opmMma
CaMOCTOSITEJIbHOTO U3YyUEHUS ) KOHTPOJIS
LUIUIN- 4acsl

HbI

2  |Teopermyeckue MeTOIbI HCCIAETOBAHUA MATEPHAJIOB 8  |BbicTymieHue ¢
- C105KHBI€ THUIIBI JUArPaMM paBHOBECHUS noknaznom (1)

- OnTHyecKue cBOCTBa KOMIIO3UTOB U HAHOCTPYKTYP.
- ®orosnexTpuieckne 3PPeKTs B METAIIAX U
TU3JIEKTPUKAX.

- Meronsr TPU3.

3  |MeToabl IVIAHUPOBAHUS U 00PAOOTKH Pe3yJILTATOB 6 Brictymnienue ¢
IKCIIEPUMEHTOB noxsagom (1)

- MeToapl ONTHMH3ALNHU SKCTIEPUMEHTA.

- [Ipo6nembl ynpaBiaeHHUs KAYECTBOM.

- [Ipo0embl TOUHOCTHU U 3TAJIOHBI.

- HoBble 1 TpaguMOHHbIE METO/IbI IOMCKA HAYYHOM
uHpOpMaLnH.

- CoBpeMeHHas TeXHUKA IPECTaBICHUS U
pacnpocTpaHeHus] HayqYHOH HHpOpMaIuu.

4  |AHCcTpyMeHTAJIbHbIE METO/IbI HCCJIeTOBAHUS CBOICTB 6 BricTymnenue ¢
MaTepHuaJIoB noksagom (1)

- Pa3BuTHE TEXHUKN U BO3MOXKHOCTEH IKCIIEPHUMEHTATBLHBIX
METOIOB aHaJIN3a.

- Mukpockonuueckre u nudpakiinoHHbIE METObI aHAIIU3a
CBETOTEXHUYECKHX MaTepPUAIOB

451 TeMmbl 10KJIAI0B

B kauectBe Tem ans goknana mo 2 pasneny «Teopernueckue METOIbI HCCIEIOBAHUS
MaTepuaIoBy, MOTYT OBITh PEKOMEHIOBAHbI CIIETYIOIINE TEMBI:

1. IlpuMeHeHre KOMIIBIOTEPHOTO MOJICIMPOBAHUS B CO3[JaHUU HOBBIX MAaTE€pPUAJIOB.

2. TeopeTndeckue MpeArnoOChUIKN CO3AaHUsI MAaTEPHAIOB C IKCTPEMATIbHBIMU CBONCTBAMU.
3. Pa3zBuTue TeOpeTHUECKUX METOJOB B COBPEMEHHOM HAYKeE.

4. Posb TeOpETUYECKON HAYKU B PA3BUTUN LIUBHIIN3ALMH.

5. Ilpumenenue merono TPU3 B maTepuanoBeeHUN.

B xagectBe Tem mis goknaga mo 3 pasmeny «MeToasl TiaHUpoBaHUS M 00paboOTKU
PE3yJIbTATOB IKCIIEPUMEHTOBY, MOT'YT OBITh PEKOMEHIOBAHBI CIICAYIONINE TEMBI:

1. TlorpemHocTH, pasperieHne, IyMbl, (GOH © METOAbl YIYYIIEHHS KauecTBa
9KCIIEPUMEHTA.

2. Meto/ibl ynpaBlieHuUsl Ka4ECTBOM.

3. [Ipo6seMbl TOUHOCTH M STAJIOHBI.

4. 3y4yeHne U ONTUMU3AIIHS TEXHOJIOTUIECKOTO MpoIecca.
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5. HoBble U TpaiMIIMOHHBIE METO/IbI ITOMCKA HAYYHON HH(DOPMAIUH.

B kauectBe Tem [u1s nokinana no 4 pasaeny «MHCTpyMeHTanbHBIE METOJIbI UCCIIEI0BAHUS
CBOICTB MaTepHasioB», MOTYT ObITh PEKOMEHIOBAHbI CIIEIYIOIINE TEMBI:

1. Ponb pa3BuTHe MHCTPYMEHTAJIbHBIX METOJOB aHAIN3a B HAYKE.

2. HanoTexHOIOrMM - IBUraTelb METOJIOB aHAIN3A.

3. LleHTpbI KOJJIEKTUBHOTO M1OJIb30BAHMUSI.

4. MexyHapoaHasi KOoneparus B HAy4YHbIX HCCIIEIOBAHUSAX.

5. Ilpenensl U3ydyeHus MaTEPUN COBPEMEHHBIMU METOIaMHU.

6. MeTon uccnenoBanus, KOTOPBIN s UCIOIB3YIO B CBOEH padoTe.

5. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecreYeHusi JAJIsi CAaMOCTOATEIbHON PadoThI
00y4YaKIIUXCS 10 TUCHHUILINHE.

Metoanyeckue yKkazaHus sl 00yJaroIIuXcs [0 OpraHu3allyd CaMOCTOSATEILHOW paboThI
Mo JWCIMIUIMHE, BKIIOYas IEePeUYeHb TEM CaMOCTOSTEIbHON paboThl, (HOpPMBI TEKYIIETo
KOHTPOJISI 10 JUCHMIUIMHE W TPeOOBaHHMS K WX BBIMOJHEHUIO pa3MENICHBI B AJIEKTPOHHON
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIOI' TU(TY) Ha caire:
http://media.technolog.edu.ru

6. DoHJ O1LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUSA l'[pOMe?KyTO‘lHOﬁ aTTeCTallumn

[IpomexyTouHas aTTecTalus 1Mo AUCHUIUIMHE TPOBOAUTCA B hopme 3auéTa.

K 3auéry mormyckaroTcst CTyICHTHI, BBITIOJIHUBIINE BCE (POPMBI TEKYIIIETO KOHTPOJISL.

3au€T mpeaycMaTpuBaeT BLIOOPOYHYIO IPOBEPKY OCBOCHUS MPEIYyCMOTPEHHBIX
AJIEMEHTOB KOMIETEHIMA M KOMIUIEKTYETCS 3aJaHUsIMH JABYX BHUJOB: TEOPETHUECKUN BOIPOC
(711 MPOBEPKM 3HAHWI) M MpaKTHUecKas 3aj1ava (i1 MPOBEPKU YMEHHM U HABBIKOB), BPEMs
MOJrOTOBKU CTYJ€HTa K YCTHOMY OTBETY - 70 30 MuH.

[Ipumep BapuaHTa 3ajaHUi Ha 3a4€Te!

Bapuant Ne 1

1. Mertoabl peHTTeHOCTPYKTYpHOTro aHanu3a (PDA).
2. TlocrpoiiTe rpaduuecKyro 3aBUCHMOCTD I10 33JaHHBIM Pe3yIbTaTaM W3MEPEHUS U
00bscHUTE €€.

@DOHJ OLIEHOYHBIX CPEJCTB MO JUCIUILIMHE TpeacTasiieH B [Ipunoxxenun Ne 1

PesynpraTtel OCBOEHHS JUCHUIUIMHBI CUMTAKOTCS JIOCTUTHYTBIMHM, €CIM I BCEX
JJIEMEHTOB KOMIIETEHLIMA JOCTUTHYT IOPOTOBBI YPOBEHb OCBOCHHMS KOMIICTCHIMU HA JTaHHOM
JTane — OlEHKa «3a4€T».

7. IlepevyeHb yueOHBIX U3IaHUI, HEOOXOAMMBIX /IJIsl OCBOEHUS TUCUMILINHBI.

a) nevyaTHbIe U3TAHMS

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

2. OCHOBBI HAyYHBIX HCCIEJAOBaHMN: ydeOHOe TocoOme mo crell. "MeHeIHKMEHT
opraam3aiun” / b. . I'epacumos, B. B. [Ipo6simieBa, H. B. 3no6una [u ap.]. — Mocksa: ®opywm,
2011. — 267 c. - ISBN 978-5-91134-340-8.

3. Packun, A.A. TexHoorus MaTepuaioB MUKpPO-, ONITO- ¥ HAHOAIEKTPOHUKU. YacTh 1.:
yaeOHOe mocoOue uisi By30B 10 HamparieHuto mnoarotoBku 210100 «3nextponuwka u
MHUKpOdJIeKTpoHHKay/ A.A. Packun. — Mocksa: bunom, 2010, 164 c. - ISBN 978-5-94774-913-7.
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4. Pomuz, B.M. TexHosorus MarepuaioB MUKpPO-, OITO- U HAHOZJIEKTPOHUKH. HacTp 2.:
ydaeOHOe mocoOue jis By30B 1O HampaiieHHt0 moAarotoBku 210100 «DnexkTpoHWKa U MUKPO-
anektponukay / B.M. Pomun. — Mocksa: bunom, 2010, 180 c. - ISBN 978-5-94774-913-7.

5. Xumunueckas quarsoctuka marepuanos/ B.I'. Kopcako, M.M.CrrueB, C.B. MskuH [u
np.]; MunHcTepcTBO 0Opa3oBanus W Hayku Poccuiickoit denepanuu, IlerepOypr. roc. yH-T
nyreit coodmenus. - Cankt-Ilerepoypr: III'YIIC, 2010. — 225 ¢. - ISBN 978-5-7641-0254-2.

6. PycunoB, JI.LA. Meroasl W CpeAcTBa U3MEPEHUH MapaMeTpoB KadecTBa
HAHOTEXHOJIOTHYECKUX IMPOLECCOB U XapaKTEPUCTHUK XMMHUYECKUX HaHOMaTepuasioB: YuyeOHOe
nocobue / JI. A. Pycunos, JI. B. HoBukoB; MunucrepcTtBo obpa3oBanusi U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  TOCyAapCTBEHHBIM — TEXHOJIOTHYECKUM ~ MHCTHTYT
(Texnnyeckuii yHuBepcuter), Kadenpa aBromaruzanuy nporeccoB XUM. MPOMBIIUIEHHOCTH. —
Cankr-IlerepOypr: [6. u.], 2012. - 102 c.

7. PeokkoB, W.b. OcCHOBBI Hay4yHBIX WCCIEIOBAHHA W HW300pETATEIIbCTBA..yueOHOE
nmocobue IS BY30B II0 HAaNpaBICHUSIM TMOATOTOBKM (cmemuanbpHOCTsIM) 280400 -
"TIpuponoyctpoiicteo", 280300 - "Bonnsie pecypchl U Bogonoib3oanue” / U. b. PpikkoB. - 2-¢
3., crep. — Cankr-IlerepOypr; MockBa; Kpacnonmap: Jlans, 2013. - 222 ¢. - ISBN 978-5-
8114-1264-8.

0) 3JIeKTPOHHbIE U3TAHMS

1. baxmertbeB, B.B. HccnepoBanume MUKPOCTPYKTYPHI CIJIABOB C HCIIOJIB30BAHUEM
KoMmmbroTepHOr nporpammbl "BuneoTecT": Meroanueckue ykazanus / B. B. baxmerses, M. M.
CerueB; MunncrepctBo o0pa3oBanus U Hayku Poccuiickoit @enepanuu, Cankr-IlerepOyprekmii
rOCYy/IapCTBEHHBIH TEXHOJIOTUYECKUH HMHCTUTYT (TeXHUYeckwii yHuBepcuter), Kadenpa
TEOpeTUYEeCKNX OCHOB Matepuanosenenus. — Cankrt-IlerepOypr: [6. u.], 2011. - 17 c. /
CIIOI' TU. Dnextponnas 6ubnuoreka. - URL: https://technolog.bibliotech.ru (nata o6pamenus:
15.02.2021). - Pesxum mocTyna: Juist 3aperucTpHp. MOIb30BaTEIICH.

2. borganoB, C.II. PeHTreHOCTpYKTYpHBIH aHalu3 YIJIEPOJUCTHIX MaTEpPUANIOB:
Metoanueckue ykazanus / C. I1. bornanos; MunuctepcTBO 00pazoBanus U Hayku Poccuiickoit
Oenepannn,  Cankr-lIlerepOyprckuii  rocyiapcTBEHHBIM — TEXHOJOTMYECKUW  MHCTHUTYT
(TexHUYECKU YHUBEPCUTET), Kadenpa TEXHOJIOTHH JIEKTPOTEPMUYECKHUX 51
IUIa3MOXUMHUYECKUX MPOU3BOJCTBB. - DJIEKTPOH. TeKCToBble naH. — Cankt-IlerepOypr: [0. u.],
2013. - 26 c. // CIIGI'TU. Dnextponnas omdmmoreka. - URL: https://technolog.bibliotech.ru
(mata obpamenus: 15.02.2021). - Pesxxum goctymna: s 3aperucTpup. MoIb30BaTeleH.

3. HccrenoBanwe HAHOCTPYKTYp C TNPUMEHEHHEM CKAHHPYIOMIEH  30HIOBOM
mukpockonuu: yde6Hoe mocodue / K. JI. BacunbeBa, O. M. Umenko, E. A. CocHoB, A. A.
Manbirud;  MuHuctepctBo  oOpa3oBaHus U Hayku Poccuiickoit  @enepanuu, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTUYECKUN HMHCTUTYT (TEXHUUYECKUN YHUBEPCHUTET),

Kadenpa xumuueckoil HaHOTEXHOJOTMHM WU MaTEpUAIOB D3JIEKTPOHHOM TeXHUKH. — CaHKT-
[TerepOypr: [6. u.], 2010. - 63 c. // CIIGI'TU. Dnexrponnas Oubnmoreka. - 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 HampaBieHUs NoArotoBku «MHbpopmaTtnka u
BhIUMCIUTENbHAS TexHukay / JIL.D. MakapoBa; MuHHCTEpCTBO 00pa3oBaHUs W HAyKH
Poccuiickoit  ®enepanun, Cankr-lIlerepOyprckuil  rocyiapcTBEHHBIH — TEXHOJIOTMYECKHNA
UHCTUTYT (TexHuueckuil  yHuBepcuteT), Kadenpa cuctemem  aBTOMaTH3MPOBAHHOTO
npoekTHpoBaHus U ympasineHus. — Canxrt-IletepOypr: [6. u.], 2010. — 155 c. // CIIGI'TU.
OnektponHas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oOpamenus:
15.02.2021). - Pesxxum gocTyna: uist 3aperucTpup. MoJIb30BaTeNIeH.

5. Omnpenenenrie MBETOBBIX KOOPAWHAT JTIOMHHO(DOPOB M X CMECEW: METOJ. yKa3aHus /
H. B. 3axaposa [u ap.]; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit @eneparuu, CaHKT-
[TeTrepOyprckuil rocy1apCcTBEHHBIH TEXHOJOTUYECKHM MHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kadenpa Teopernueckux ocHOB MaTepuasioBeneHus, Kadenpa cuctem aBTOMaTH3UPOBAHHOTO
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npoekTupoBanuss u ympasinenus — Cankr-IlerepOypr: [0. u.], 2011. - 23 c. // CIIGI'TU.
OnektponHas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oOpamenus:
15.02.2021). - Pesxxum gocTyna: uist 3aperucTpup. MoIb30BaTeNeH.

6. CocHoB, E.A. OCHOBBI Hay4HBIX HMCCIICIOBAaHWUW: B 2-X 4Y.. TEKCT Jiekiui / E. A.
CocHoB; MuHuctepcTBo oOpazoBanust u Hayku Poccuiickoit @enepauuu, CaHKT-
[TerepOyprckuii rocyIapCTBEHHBIH TEXHOJIOTHYECKUH HHCTHTYT (TEXHUYECKHUN YHUBEPCHUTET),
Kadenpa xumuyeckoil HAHOTEXHOJOTMM M MAaTE€pPHAJIOB D3JCKTPOHHON TeXHUKU. — CaHKT-
[erepOypr: [6. u.], 2014. Y. 1. - 2014. - 127 c. /| CII6I'TU. Dnekrponnas 6ubmmoreka. - URL:
https://technolog.bibliotech.ru (mara oo0pamenus: 15.02.2021). - Pexum gocryma: s
3aperucTpup. MoJIb30BaTENEH.

7. CocuoB, E.A. OCHOBBI HAy4YHBIX HCCIEIOBAaHWI: B 2-X 4.: TekcT Jekuwid / E. A.
CocHoB; MunuctepctBo oOpa3zoBanusi W Haykum Poccuiickoit ®eneparuu, CaHKT-
[TerepOyprckuii rocy/1apCTBEHHBIH TEXHOJIOTMYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJOTMHM M MaTEpUANOB DJIEKTPOHHON TeXHMKH. — CaHKT-
[TeTepOypr: [6. u.], 2014. Y. 2. - 2014. - 87 c. // CII6I' TU. Dnekrponnast 6ubnmoreka. - URL:
https://technolog.bibliotech.ru (mara o0pamenus: 15.02.2021). - Pexum pocryma: s
3aperucTpup. NoJb30BaTENEH.

8. Crapues, F0.K. Teopust u mpaktuka usmepenus temmeparypsl / F0. K. Crapues;
MunucrepctBo oOpazoBaHust W Hayku Poccuiickorr ®epepaunu, Cankrt-IletepOyprekuii
rOCYy/IapCTBEHHBIH TEXHOJIOTUYECKUN MHCTUTYT (TexHHYeckuil yHuBepcuter), Kadenpa
TEOPETUUECKUX OCHOB MaTepuasnoseneHus, Kapenpa TeopeTndeckux OCHOB MaTe€pHaIOBEICHUS.
— Camnkrt-IlerepOypr: [6. u.], 2014. - 146 c. // CII6I'TU. Dnexktponnas Oubmuoteka. - URL:
https://technolog.bibliotech.ru  (mara oOpamenus: 15.02.2021). - Pexum pgocryma: s
3aperucTpHp. MOJIb30BaTENCH.

8. IlepedeHb »3JIEKTPOHHBIX 00pPa30BaTeJbHbIX PeCYypcoB, HEOOXOAMMBIX Jisl
OCBOEHHUS TUCUMILINHBI.

WuTepHeT-pecypchl:  NMPOBOAWTH IMOWCK B PAa3IMYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.fu u UCIOJIb30BaTh MaTEPUAIIbI
CaliTOB, PEKOMEHIOBAaHHBIX MPEMO/IaBaTEIeM Ha JICKIIHOHHBIX 3aHATHUSX .

C KOMITBIOTEPOB MHCTUTYTA OTKPBIT JOCTYII K:

www.elibrary.ru - eLIBRARY - HayyHas snexkTpoHHass OMONIHMOTEKa MEPHOAUYECKUX
W31aHUH;

http://e.lanbook.com - DnekTpoHHO-OMOIMOTEUHAs CUCTeMa H3JIaTeNbeTBa <«JIaHby,
KOJUICKIIMU «XuMUs» (KHUTH wu3natenbctB «Jlanb», «bunom», «HOT», «IIpodeccus»),
«HanotexHonorum» (KHUTU u3natenbeTBa «buHom. JIabopaTopus 3HaHUNY);

www.consultant.ru - Koncynsrautllinroc - 6a3a 3akoHOIATEIbHBIX JOKYMEHTOB 10 PD n
Cankr-IlerepOypry;

WWW.Scopus.com - baza naHHbIx pedepaToB M IUTHPOBAHUS SCOpPUS H3IATEIHCTBA
Elsevier;

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

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

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

http://www.sciencemag.org/ - TlomHOTEKCTOBBIM gocTynm 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 - Joctyn k koyutekuuu xypHanoB Core + m3garenscTBa American
Chemical Society;
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http://journals.cambridge.org - TIOJHOTEKCTOBBI MJOCTYN K KOJUICKIIUH >KYypPHAJIOB
Cambridge University Press.

9. MeToauyeckue yKazaHus JJisi 00yYAIOUIUXCSI 10 OCBOEHHIO TUCIHUIJIMHBI.

Bce BBl 3aHATHI 1O AWCHUIUIMHE MPOBOJSATCS B COOTBETCTBUU C TPEOOBAHHSIMHU
caenyromux CTII:

CTII CII6I'TU 040-02. KC VYK/IB. Buasl yuebnbix 3anstuil. Jlekuwms. OOmue
TpeOOBaHUS;

CTO CII6I'TH 020-2011. KC YK/IB. Buast yueOnbix 3ansatuii. JlJabopaTopHblie 3aHATHS.
OO6uue TpeGoBaHUSA K OPraHU3alMK U POBEICHUIO.

CTII CIIGI'TU 048-2009. KC YK/IB. Buapl yueOnbix 3ansaTtuii. CamocTosTeNbHAs
IlaHupyemas pabora ctyaeHToB. O0mue TpeboBaHus K OpraHU3aluy U IPOBEICHUIO.

[TmanupoBaHne BpeMeHH, HEOOXOJMMOTO Ha W3yYeHHE NAaHHOW JUCHUIUIMHBI, JIydlle
BCETr0 OCYILECTBJISATh Ha BECh CEMECTp, MpPEeNycMaTpuUBas MPH 3TOM DPErYISIPHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMH NPaBWJIBHONW OpraHM3aluy y4eOHOro Iporuecca Ui CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluyu Y4eOHOH paboThl;

Cephe3HOE OTHOIICHHUE K N3YUECHHUIO MaTepUaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHATHS CTYAGHT TOJKEH NIPUXOUTh, HMEsl 3HAHUS 110 YK€ U3yYEHHOMY MaTepHaiy.

10. IMepeyenb MHPOPMATMOHHBIX TEXHOJIOTHii, HCIOJIb3yeMbIX IIPH OCYLIECTBJIEHHH
00pa30BaTeJILHOI0 MPOIEcca Mo TUCIHIIJIHHE.

10.1. MudopManHOHHBIE TEXHOJIOTHH.

B yue6HOM mporecce MO JaHHOW JUCHMIIMHE IPETyCMOTPEHO HCIOJIb30BAHUE
MH(OPMALIMOHHBIX TEXHOJIOTH:

YTEHHUE JICKIUI ¢ UCTIONb30BaHUEM CIIal/I-Ipe3eHTaLUH;

B3anMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpammHoOe oOecneyeHue.

Jlnst mpoBeAeHUS 3aHATUA HMMEKTCS IEPCOHAIBHBIE KOMIBIOTEPHI € MPOrPAMMHBIM

o0ecrieyeHneM:

- Oneparmonnas cucrema Microsoft Windows 10 Professional;

- Microsoft Office Std,;

- AHTHBUpYCcHOE nporpammHoe obecnieuenue Kaspersky Endpoint Security;

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

- PTC Mathcad.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.

1. http://prometeus.nse.ru — 6aza I'TTIHTE CO PAH.

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

3. http://1.fips.ru/wps/portal/Reqister - deaepanbHbIif HHCTUTYT TPOMBIIUICHHOM
COOCTBEHHOCTH

4. http://google/com/patent- 6a3a marentos CIIIA.

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

6. http://patentmatie.com/welcome - 6a3a marenros CIIIA.

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

8. http://gost-load.ru- 6aza 'OCTos.
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9. http://worlddofaut.ru/index.php - 6aza 'OCTos.

10. http://elibrary.ru — Poccuiickast morcKoBasi CHCTEMa HAy4YHBIX MyOINKAIINH.

11. http://springer.com — aHTI0S3bIYHAS TIOUCKOBAsI CUCTEMa HAYYHBIX MTYOJIUKAIHIA.

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

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

14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.

15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpoB XUMHYECKUX COCTUHECHUH.
16. http://markmet.ru — mapo4yHHK craei.

11. MartepuajibHO-TeXHHYECKOe o0ecledyeHHe OCBOEHHMSI IMCHUIUIMHBI B Xoje
peanu3anuu o6pa3oBaTe/bHON MPOrPaMMBbI.
Jns mpoBeneHUs 3aHATHH B HHTEPAKTUBHOW (opme, YTEHHsS JIGKIUH B BHIE
[IpE3EHTALNN, JEMOHCTPALlUU BUJE0 MAaTEPUAIOB UCIIOJIb3YETCSl MYIbTUMEINIHAS TEXHUKA.
JUis  mpoBeneHus a0OpaTOpPHBIX 3aHATHH  MacTep KIAaccoB U JIEMOHCTpALUM
IIPAKTUYECKON MCCIIEA0BATEIBCKON pabOThl CIIOIB3YETCS ClEAYIoLEe 000pyI0BaHUE:
JlaGopaTopusi XUMHYECKUX M TEPMHUYECKHUX HccaeT0BaHuil Ne3
Habop xumuueckoil mocypl 1 peakTUBOB.
BrITspKHO# mIKad.
Onexrponeun kamepubie CHOJI 3/11 — 2 .
CymunbHsiii mxag 1IC-80-01 CITY.
Becwl ananutnueckue snexrpornsie BJIP 200.
3akanoyHas BaHHA.
Bonopoansiit koppo3umerp.
pH-meTtp.
JlabopaTopusi oNTHKO-MeXaHMYECKUX U3MepeHuii Ne5
Trépnomep PTII 5011.
Teépnomep TIL-2.
Muxkpotsépaomep [IMT-3.
VabetpazBykoBoil TBEpaoMep «KoncranTa K5V ».
[Tpubop asst u3MepeHus epoxoBarocTu mosepxHoctu Mitutoyo SJ-201.
[Tpubop 11 M3MepeHus EepOoXOoBaTOCTH MOBEPXHOCTH Ha OCHOBE Mukpockorna MNUC-11.
Jlazepnsiit nanpHOMep CONDTROL X2.
JmmaHomep U3B-6.
MHUKpPOCKOIIBI H3MEPUTENbHBIE CIIEIIMaIbHbIE (B T.4 MUKpPOKATEPhl U ONTUKATOPBI) — 10 mIT.
Konnekuust TokapHbIX pe310B U KOMIUJIEKT YIJIOMEPOB AJIsl ONPEAETIEHUsI UX TEOMETPUUECKUX
XapaKTepUCTHK
Konnekuust ”HCTpYMEHTOB JU1sl 00pabOTKHU OTBEPCTHUH:
Csépra crimpalibHbIE, IEHTPOBBIE, KOJIBIIEBBIE.
3eHKepbl HWINHAPUYECKUE, KOHUYECKUE.
Pa3BEépTky LUIMHAPUYECKHE, KOHMYECKHE, MAIIMHHbIE pyYHble. MeTunku
Konnexuus dpes:
KoH1eBble, MIMOHOYHbIE, OCEBbIE, (PaCOHHBIE, MOTyJIbHBIE, (PpE3epHbIE TOIOBKH.
Konnekuust cBapHbIX COEAMHEHUN, TTOTYYEHHBIX Pa3IUNYHBIMU METOJAAMU: pyUHas 1yroBas
CBapKa, JIEKTPOKOHTAKTHAs (CTHIKOBAsl, TOUCUHAs!, POJIMKOBAsA), 3JIEKTPOHHBIM JIY4OM,
HaIUIaBKa), 1€(eKThl CBAPHBIX IIIBOB.
KommiiekT ocHacTKM 711 U3rOTOBJIEHUs IecyaHoi popMbl. DOPMBI 17151 TUThSI 11O
BBITJIABJISIEMBIM MOJIETISIM.
Kokunu s muThs B MeTaJuIndeckre (OpMBl.
[ITaHreHUHCTPYMEHTHI (MEXaHUYECKUE U 3JICKTPOHHBIE IITEHIeHIIUPKYIIH,
IITAaHT€HTTyOMHOMEPBI, IITAaHT€HPeHcMach!).
MukpomeTpruueckre HHCTPYMEHTBI (MUKPOMETPBI, IITyOMHOMEpPHBI, HyTPOMEPHI).
KanuOpbI-ckoOb!I ¥ KaauOpbI-MPOOKHU AJIst KOHTPOJIS Pa3MEpOB JeTajleH.
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http://worlddofaut.ru/index.php
http://elibrary.ru/
http://springer.com/
http://dissforall.com/
http://diss.rsl.ru/
http://webbook.nist.gov/chemistry
http://riodb.ibase.aist.go.jp/riohomee.html
http://markmet.ru/

JlabopaTopus cneKTpajJbHbIX H3MepeHnid Ne7
Cnexrpodroopumerp AvaSpec 3648.
Uccnenoatensckuii paaunomerp 1L 1700.
Cnexropdoromerp CD-46.
Crnexrpoxonopumerp TKA-B/I.
Spxomep OITY-YXJI4.
RLC metp E7-20.
BoasT™MeTp yHUBEpCaNbHBIN dJIeKTpoMeTpudeckuid B79-42.
Kommiekc uzmepurensubiii KS0S.
HcTouyHUK KanmuOpOBaHHBIX HAMPSKEHUH,
Onexrpometp Keithley.
['eneparop curHagoB HU3KOYACTOTHBIN ['3-123.
Merommerp [1C-1.
HcTouyHuk nuTaHus MOoCTOSHHOTO Toka b5-44.
JIabopaTopusi onTHYECKHX U3MepeHunid Ne§
Komrmiekc ontuueckunx usmepenunit (15 meramiorpadudeckux MukpockornoB MUM-4, M1M-6,
MUM-8, yHuBepcalbHbIN H3MEpUTEIbHBIN MUKpockon Y M-21, pedpakromerp UPD-23, 2
MHUHEpaJIorudeckux Mukpockona MWH-8,
Muxpotsépaomep [IMT-3.
OxkynsipHas Bugeokamepa k mukpockorny ALTAMI USB.
Jlaboparopusi XMMHYECKHUX U TePpMUYECKHX uccaeaoBanuii Nel(
Hab6op xumMudeckoii mocyabl ¥ peakTUBOB, BECHI.
BerTspkabIe IKadbL.
CymunbHbIH mKad.
BakyyMHBI# cymmuibHbIHA Kad.
TpyOuaras neus conporusnenus I1T-1,2-70.
buguctunnsarops! crexinsaabie bC.
Huctumsropsr [12-4.
Jlaboparopus cnekTpajbHbIX u3Mepenuii Nell, 16
Cnekrpodoromerpnr CD-46, CD-56.
Crnexrpoxonopumerp TKA-B/I.
Spxomep OITY-YXJI4.
Jlazepubiit Mukpoanamm3atop LMA -10.
HK-mukpockomn co ciekrpodoromerpom Nicolet FTIR 3600.
Criextpodryopumerp AvaSpec-3648.
UccnenoBarenbckuii paaunometp L1700,
Muxkpockon nomuHectieHTHbIH JIIOMAM.
CnektpomeTp aToMHO-a0copO1onHbiii MI'A-915.
Hudpaxrometp penrrenockuii Nikolet.
Muxkpounrteppepomerp MUN-4Y42.
Becet WA-21.
YcTaHoBKa A7 U3MEPEHUS KPaeBbIX YIIIOB CMAayMBaHUS M MOBEPXHOCTHOM SHEPTUU.
VYcraHoBKa 11 U3MEPEHHS XapaKTEPUCTUK JIEKTPOXPOMHBIX YCTPOMCTB.
JIBe ynbpTpa3BykoBbie BaHHBI Y3VY-0.25.
MarnutHbie Memanku MM-5.
Jlaboparopusi XMMHYEeCKHUX U TePMUYECKHUX HccaeqoBanmii Nel12, Ne 22
Habop xumudeckoii mocyabl 1 peakTUBOB.
BrITspkHOM mKad.
[eun CHOJI ¢ pa6oueit Temneparypoii 1100°C — 3 .
eus POCMY®EJIb 21/1300°C/5KBT/220.
YcTaHoBKa ra30BOT0 TpaHCIOPTA.
VYcranoska CBY narpesa.
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Becrr BJIK-500.
XO0JIOIWIILHUK.

Jlaboparopun Un:xxunupunrosoro uearpa CIIGI' TU(TY)
CKaHUPYIOIIMI 30HI0BBI aTOMHO-CHI0BOI Mukpockon ShimadzuSPM-9700;
JlazepHslii AudpakIMOHHBII aHaM3aTop pazmepoB yactull Shimadzu SALD-7500nano;
TepMoMexaHUYECKHI aHATHU3aTOP U3MEHEHHS TMHEHHBIX pasmepoB Shimadzu TMA-60;
Tpubomerp Anton Paar THT;
Peometp Anton PaarPhysica MCR 302;
HK-®ypbe ciekrpomerp Shimadzu IRTracer-100;
JuddepennmanpHblii ckanupyromui kamopumerp Shimadzu DSC-60 Plus;
Hepusatorpad Shimadzu DTG-60;
YuuBepcanbHas ucnsitaTeabHas Mammaa Shimadzu AG-XD plus, 20kN-50kN;
Cnekrpodoromerp Shimadzu UV-1800;
MHuorodyHKIOoHaIbHAS TaOopaTOpHAas MalInHa I nepemernuBanus MagicLab-XP;
Cnexrpometp SIMP Bruker AVANCE |11 HD 400 NanoBay;
PacTpoBblii 25iekTpoHHBIN MUkpockon TescanVega 3 SBH;
PentrenoBckuii nudppakromerp RigakuSmartLab 3;
[Tpubop /u1g IpoBeIeHUsT U3MEPEHHI TeMIepaTypo- u TeronpoBogHoctu Netzsch LFA 457
MicroFlash;
[Tpubop cuuxponnoro Tepmudeckoro ananuza Netzsch STA 449 F3 Jupiter.

12. Oco0eHHOCTH OCBOEGHHSI [JHCHUILIMHBI HHBAJIWAAMH H JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI.

JUis WHBaNMIOB U JIMIl C OrPAaHMYEHHBIMU BO3MOXKHOCTSIMH Yy4eOHBIE Mpoliecc
OCYILECTBIISICTCSI B COOTBETCTBHH C [loyioskeHHMeM 00 OpraHM3aluy Y4eOHOTo Iporecca s
o0ydeHHs WHBAJIUIOB W JUI[ C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
yTBEpkAEHHBIM pekTopoM 28.08.2014.
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[Ipunoxenue Ne 1

K paboueii mporpaMmme JUCHUTLTHHBI

DoH/1 OLIEHOYHBIX CPEACTB

JJIS1 MPOBeIeHUsI MPOMEKYTOUYHOI aTTECTAUMHU MO JUCHUIIMHE
«{u¢poBbie MeTOIbI KOHTPOJISA CTPYKTYPbI U CBOMCTB MPOAYKIMH XMMHYECKHUX

mpou3BOACTB»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnnexc Oran
Conaepxanue
KOMIICTCHIIHH (opmupoBanus
MK-1 Crioco6eH mpoBOaUTh PaboTHI 10 00padOTKE U aHATH3Y POMEXYTOYHBIH
HAaYYHO-TEXHUYECKOH MH(POpMAINU U PE3yJIbTaTOB

HUCCIIENOBAHUI
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2. Iloka3aTe/iu U KPUTEPHHU OLEHMBAHNUS KOMIIETEHI[UI HA Pa3JIMYHBIX 3TaNax UX (JOPMUPOBAHUS, IIKAJIA OLIEHUBAHUSA

Kon u [okazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
HaNMEHOBaHHE (mecKkpuUnTOPHI) OIICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
HHAMKATOpA «YJOBJIETBOPUTEIILHO» «XOpOLIO» «OTJIUYHO»
AOCTHKCHAA (MOporoBbIi) (cpemHmit) (BBICOKHIA)
KOMIIETECHIIMU
MK-1.1. 3Haer: OTtBeTsI HA Nwmeer CrnocobeH npuBecTu 3HaeT COBPEMEHHBIE
@opMyIHUPOBAHU | - COBPEMEHHBIE METO/IbI Borpockl Nel-9, | mpencraBienue o IIPUMEPBI METOOB METOBI UCCIIEIOBAHUS
e 1ene, XUMHYECKOTO U (PU3UKO- 12-17 k 3a4éTy. | COBpEMEHHBIX aHAJIM3a KOHKPETHOTO | MAaTepHUAIOB U MOXKET
IIOCTaHOBKA xuMuueckoro ananusa (3H-1) Meroaax (pusuko- Marepuaa. BbIOpaTh METOJ IS
3aauu XUMHYECKOTO CBOETO 00BEKTa
HCCIICIOBAHUM. aHaJjiM3a CBOWCTB HCCIIENOBAaHUA.
TBEPAOIO Tea.
3Haer: OTtBeTbl HA Nwmeer Moxer npeanoxuTh 3HaeT NporpaMMHbIE
- O IPOrPaMMHBIX NPOAYKTax A | Bompockl Nel(0- | mpeacTtaBieHue o CBOM BAPUAHTHI NPOIYKTHI IJIs1
TEOPETUYECKUX UCCIECIOBAHUMN U 11 x 3auéry. TEOPETUYECKUX TEOPETUYECKOT 0 TEOPETUYECKUX
MOJEIUPOBAHUS MaTEpHUAJIOB U METOJaxX HCCICA0OBaHUs UIIN HCCJICIOBaHUM 1
nporeccos (3H-2). UCCIIEI0OBAHMS. MOJIETMPOBAHUS MOJIETUPOBaHUS
MPELIOKEHHOTO MaTEpPUAIIOB U
Marepuana Ui MIPOLIECCOB.
rporecca.
MK-1.2. Ymeer: OrBeTsl Ha Nmeer npencrapienne | CriocoOeH BHIOPATH VYmeer BeIOUpaTh
B160p crioco6oB | - BEIGpaTh MpOrpaMMHBIA NpoayKT | Bonpocsl Nel0- | 0 mporpamMmHbIX IPOTPaMMHEI IPOYKT | HPOrPAMMHEIE TIPOTYKThI
U METOJTUK JJISL TEOPETUIECKOTO U 11 nsananne Ne8 | mposykrax s JUISL CBOETO JUIS CBOETO
BBIIOJIHCHUS OKCIIEPUMEHTAILHOTO K 3a49€Ty. TCOPCTUYCCKUX U HMCCJICIOBAHUS U3 TCOPETUICCKOTO U
HCCIICIOBAHMIA. UCCIIeI0BaHMS (Y-l) 3KCHepHMeHT§ﬂBHBIX CIIMCKa NPEJJIOKCHHBIX | OKCIICPUMEHTAIbHOI'O
UCCIICIOBAHUY. MIPOAYKTOB. UCCIIeIOBaHUSI.
YwMmeer: OtBeThI HA Nmeer Mosket Ha3BaTh 3HaeT COBPEMEHHBIE
- BBIOpATh METOIBI TS Borpockl Nel7- | mpencraBieHue o METOIBI NporpaMMHBIE
HCCIIEIOBAHUS MAaTEPUAIIOB U 18 k 3auéry n CYIIECTBYIOIINX HUCCIENOBAHUA, TPOYKTHI JJIsT
nporeccoB (Y-2) 3amanue Ne9. MeToAax MOJEIUPOBAHUA U MOJIEIMPOBAaHUSA U
MOJICIIMPOBAHUS U TIPOTHO3UPOBAHUS TIPOTHO3UPOBAHHUS
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MIPOTHO3UPOBAHUS XapaKTEPUCTHK XapaKTEPUCTHK
CBOICTB MPEAJIOKEHHOTO MaTepHaJiOB U U3/ACIIUMN.
(G YHKIIMOHATBHBIX MaTepHaa.
HAaHOMAaTEPHAJIOB.

Ymeer: OTBeTHI HA HUwmeer MoskeT npeyIoKuTh U | YMeeT 000CHOBATh

- BBIOpaTh METOAMKY M TIPUOOPHI
JUTSL aHAJIM3a CTPYKTYPBI U CBOMCTB

BOMpockl Ne5-9,
19 k 3auéry u

npeJcTaBiIeHue 00
OTJINYUH METOAUKA

CPaBHHUTH MEXKIY
CcO00I HECKOJIBKO

BBIOOP METOJIUKH U
prOOPOB IS aHAIH3A

maTepuainos (Y-3) 3amanue NelO- | aHanM3a OT MeToAa. | METOJMK JUIsl aHajIu3a | KOHKPETHOTO
12. OJIHOTO U TOTO K€ MaTepuana.
CBOMCTBA.
IMK-1.7. Ywmeer: OT4éThl O Nwmeer Crnocoben YMeer paccTaBiATh
@OopMyIUPOBAaHM | - paCCTaBUTh MPUOPHTETHI 1a00paTOPHBIX | MPEICTaBICHUE O chopMynupoBaTh IPUOPUTETHI
€ BbIBOJIOB I10 MOJIYYCHHBIX pe3yabTaToB (Y-4) paborax. 3HAa4YMMOCTH HECKOJILKO MOJY4YCHHBIX
pe3yabTaTam Hay4HBIX pe3yJIbTaToB pe3yabTaToB.
UCCIICIOBAaHUM U pe3ynbTaToB. Hay4HOI'O
odopmiieHne VICCJIEIOBAHMSL.
OTYETHOM Ymeer: OT4éThl O Nwmeer Cnocoben VYwmeer nenarb
MAOKYMCHTAIUH. - CHeNIaTh BBIBOJBI 110 PE3YyNbTAaTaM | JIJAOOPATOPHBIX | MPEJCTABIEHUE O chopMyIIMpoBaTh I'PaMOTHBIC BBIBOJIBI 11O
uccnenosanus (Y-5) paborax. CTPYKTYpe OT4€Ta O | BBIBOJBI 1O paboOTe U | pe3yibTaTaM CBOMX
Hay4HOM CBA3aTh UX C LIEIIb VCCIIEI0BAHUM.
UCCIICOBAHUH. paboTHI.
Ymeer: OT4€THI O Nwmeer Cnocoben coctaButh | CiocoOeH MOrOTOBUTD
- 0pOPMHTH OTYET O MPOAETAHHOM | TAOOPATOPHBIX | MPEICTABICHHUE O IJ1aH OTYETA O OTYET O MPOAECIAHHOM
uccnenosanuu (Y-6) paborax. npaBujIax MPOJIeIAHHOM UCCJIEIOBAaHUH.
odopmieHus oTyéra | UCCIETOBAaHUU U
o HHP. chopMyIIHpOBaTh
BBIBOJIBI.
Baangeer: OTBeTHI Ha Nmeer CrocobeH moctaBuTh | Brnageer MetomamMu
- COBPEMEHHBIC METOIBI Borpoc Ne6-9 u | mpencraBieHue o 3a7a4y IS 06paboTKH
XUMHYECKOTO U (PU3UKO- 3amanue Ne3-7 | Ha3HAYCHUU MPEITI0KEHHOTO nudpakTorpamm,
xumuyeckoro anainmsa (3H-3); K 3a4€Ty. XUMUYECKOTO U METO/a aHAJIN3a. CIIEKTPOB, MIEKTPOHHBIX
¢buzuKo- H300paXkeHui .
XUMUYECKOTO
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aHaJnu3a

Baapeer:
- IIPOrpaMMHBIMHU IIPOAYKTaMU
JIUIS OMKCAHUsA, aHaIu3a U

OTBeTHI HA
Botpockl NelO-
11.

Nwmeet mpencrasneHue
0 TIporpaMMax IS
HaIKMCaHUs TEKCTOB,

MoskeT npeayoXuTh
MpOrpaMMHBIE
cpencTBa s

Bnaneer
pOrpaMMHBIMHU
CpencTBamMu JJis

0TOOpaKEHUSI PE3YIILTATOB Otuérsi 0 e e HAIHCAHUS TEKCTOB, 00paboTKK U
uccnenosanus (H-1) nmabopaTopHpIx | H300paenus, peIaKTUPOBAHUS TIpe/ICTaBIeHNS
paborax. obpaboTku U300paskeHusI, Pe3yIIBTATOB HAYYHOTO
Jlokmnan, rpagudeckoro 006paboTKH HCCITETOBAHHA.
Marepuaia. rpaduyeckoro
MaTepuana CBOEro
HUCCJICAOBAHUS.
Baajeer: OTtBeThI HA Nwmeer Cnoco6eH OLIeHUTD Bnaneer merogamu
- MaTeMaTHYECKHM armaparom Juisi | Bonpockl Nel-3 | mpezcraBiieHue o TOYHOCTb CPEJCTB MaTeMaTHIeCKON
ONHUCAaHKs U aHAJIN3a Pe3ylbTaToB | M 3amaHus Nel- | morpemHocTH U3MEPEHUS CTaTHCTHUKH.
uccnenoBanus (H-3) 2 K 3auéry. CPEICTB H Pe3yabTaTOB
pE3yJIbTaTOB HCCIIEIOBAHMSL.
U3MEPEHHSL.
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[kana ouenuBanus coorserctByer CTO CIIOI TU(TY):

Ilo gucuuiuiMHE NPOMEXYTOYHAs arTecTalus mnpoBoauTca B (opme 3auérta. Jlns
NOJy4YeHUs1 3a4éTa JOIDKEH OBITh JOCTHTHYT «IOPOTOBBI» YpPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETECHIINH.

3. TunoBble KOHTPOJIbHBIE 32/IaHNS VIS IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTALMHI

a) Bompochl sl OLEHKH 3HAHUN, YMEHHMH M HaBBIKOB, COPMHMPOBAHHBIX Yy
cryaenTta no komnerenunu IK-1:

TeopeTudeckuii BOnpoc:

1. Buapl nOrpeiHoCcT! SKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

2. IlorpemHocTs METO/1a U CPEICTBA U3MEPEHMSL.

3.MeTosbl cTaTHCTUYECKOH 00pabOTKH IKCTIEPUMEHTABHBIX JaHHBIX.

4. OU3NKO-XUMHUYECKUX SIBJICHUS, UCTIOJIB3YEMBIC JI UCCIICAOBAHUS MATCPHUAJIOB U IMTPOLICCCOB

5. Merosl pertrenodaszoboro ananusa (PCA).

6. MeTronbl peHTTeHOCTPYKTypHOTO aHanu3a (PDA).

7. Mudbdepennmanbupiii Tepmudeckuid anamus (ITA).

8. Merobl ckaHUpYIOIIEH 2IeKTPOHHOH MuKpockonuu (COM).

9. UK-cnekTpockonus.

10. Teopernueckue uccieI0BaHMU.

11. TIporpamMMHBI€e IPOILYKTHI JJIsk MOJCTMPOBAHMS MATEPHAJIOB U MIPOIECCOB.

12. llenu 1 3a1a4M TPUKIAIHBIX U (QYHIAMEHTAIBHBIX UCCIIEIOBAHUN.

13. MeTtopl 1 pecypcehl st OYyYEHHs HAyYHOM HH(POPMAIIUH.

14. Orans! nposenenus HUP.

15. Metoabl IaHUPOBAHUS SKCIIEPUMEHTA.

16. Pecypcor st mpoBeaenuss HUP u ux moarotoska.

17. CoBpeMeHHbIE METO/1bl (PU3UKO-XHMUYECKOTO aHAJIN3A.

18. MeTobl KOMIIBIOTEPHOTO MOJICIIMPOBAHMS CBOIMCTB BEIIECTB M MAaTEPUAIIOB.

19. Meton u3MepeHus, METOJMKA aHaIU3a U CPEACTBA U3MEPEHHUSL.

IIpakTHyeckue 3agaHus:

1. Iloctpoiite rpaduyeckyro 3aBUCHUMOCTb I10 33JaHHBIM pe3y/lbTaTaM H3MEpPEHHs U

00BsicHUTE €€.

2. PaccunrtaTh cpeiHEeKBaJpaTUUYHOE OTKJIOHEHHUE Ul MacCHUBa IaHHBIX.

3. CpaBHUTH 1 000CHOBATH CTENEHb AEPEKTHOCTU MaTepuanoB o faHHeIM PCA.

4. Ompenenuth (a30BBI cOCcTaB MaTepuana 1o aAudpakrorpamme oOpasima u Habopy
ATAJIOHHBIX TU(PAKTOTPaMM.

5. Onucars pesynbratel ITA no nosydyeHHBIM KpUBBIM.

6. [Ipoanamu3upoBats n3oopaxenne co COM.

7. Pacumdposats npeioxkeHHbli MK-criekTp, Ucronb3ys 1aHHbIE KApTOTEKH.

8. BeIOpaTh mporpaMMHbIe MPOAYKTHI JJiss TEOPETHUECKUX UCCIIEIOBAHUM 110 TPEIIOKEHHOMN
TEME.

9. Ilpemnoxuth HaOOp 3ajad, KOTOpPhIE HEOOXOIUMO pEIIMTh TPU 33JaHHOW IeNN
WCCIIEJOBAHMS.

10. IpeasoXKuTh METOIBI ¥ IPUOOPHI [T UCCIIETOBAHHS, 3aJAHHOTO CBOMCTB 00BEKTA.

11. Onpenenuth NOTPeGHOCTH B pecypcax Ui IPOBEIEHHs 3alaHHOT0 UCCIIeIOBAHNUS.

4. Metoauuyeckue MaTepuaJbl JUISl ONpeaeseHUs] NMPOLeYypP OLUeHUBAHWS 3HAHMIA,
YMEHHI U HABBIKOB, XapaKTEPHU3YIOILIUX ITANbI GOPMUPOBAHUS KOMIIETECHIIHI.

IIpomexxyrouynass arrecrauus IO JUCLMIUIMHE IIPOBOAUTCS B COOTBETCTBUM C
tpeboBanusimu CTII CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsimok npoBeaeHuUs 3a4€TOB U
HK3aMEHOB.

[To auctuIuIMHE MPOMEXKYTOYHAS aTTeCTAI|s TPOBOIUTCS B (popme 3auéTa.

[Ilxana oneHUBaHUA HaA 3a4€Te — «3a4€TH, «He3adeT». [Ipu 3TOM «3a4€T» COOTHOCUTCS C
MIOPOTOBBIM YPOBHEM COPMUPOBAHHOCTH KOMITETEHITUH.
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