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1. IlepeyeHb NMJaHMpPYyeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX € IUIAHHPYeMbIMH pe3yJbTATAMH OCBOEHMS

o0pa3oBaTe/IbHOM NPOTrPaMMBbI.

Jns ocBoeHus oOpa3oBaTeNbHOI MPOrpaMMbl MAarucTpaTypbl 0OydaroIIMiics IOMKEH OBJIAAETh CICAYIOUIMMH pe3yJbTaTaMu OOy4YeHHs IO

JUCHUTIIINHEC:

Ko 1 HaumenoBanue
KOMIIETEHIIUUA

KOII U HAMMCHOBAHUC MHJUKATOpA
JOCTHIXKCHUSA KOMIICTCHIINHN

[TnarupyemMble pe3ynbTaThl 00yUCHHS
(zeckpunTOpsl)

OIIK-1

Crioco6eH caMoCTOSITENTEHO
pUOOpETaTh, CTPYKTYPHUPOBATH U
HNPUMEHSATh MaTEeMaTHYECKuUE,
€CTECTBEHHOHAYYHBIC, COLIMAIILHO-
SKOHOMUYECKHUE U
npodeccroHaIbHbIC 3HAHUS B
o0acTi TeXHOCepHOH
0€30MacHOCTH, pemaTh CIOKHbBIE U
pOOJIEMHBIE BOIIPOCHI

OIIK-1.1

DopMyJIMPOBAHUE LETIEH,
MOCTaHOBKA 33/1a4l KOHTPOJIS U
JIMAarHOCTUKH TIPOLIECCOB,
000pyI0BaHUsl, TEXHUYECKUX
YCTPOMCTB, YCIOBUU TPyAQ.

3HaTh:

- COBpeMeHHBIe METOAbI XUMHNYCCKOT'O U (1)I/I3I/IKO-XI/IMI/I‘-IGCKOI‘O aHaJn3a
(3H-1);

- 0 POrPAMMHBIX IPOAYKTaX I TEOPETUUECKUX UCCIEIOBAHUN 1
MOJICIIMPOBAHHUS MaTepUaoB u mpoieccos (3H-2).

OIIK-1.2

Br16op MeTona u METOIUKHI
WU3MEPECHHI MPU BBITOTHCHUH
KOHTPOJIA.

Ymern:

- BBIOpATh IPOrPaMMHBIN MIPOIYKT JIsl TEOPETUYECKOTO U
9KCIIEPUMEHTAIbHOTO HccnenoBanus (Y-1);

- BBIOpATh METO/IBI ISl KCCIICAOBAHUS MaTepuaoB u mpoieccos (Y-2);
- BBIOpATh METOJUKY U IPUOOPHI AJIsl aHAJIU3a CTPYKTYPHI U CBOWCTB
matepuaiion (V-3).

OIIK-1.3

®opMyIIMPOBAHUE BBHIBOJIOB U
JIOKYMEHTUPOBAHHE PE3YJIHTATOB
KOHTpOJIsI, 0hOpMIICHHE OTUYETHOU
JIOKYMEHTAIWH.

YmMmern:

- PacCTaBUTh MIPUOPHUTETHI MOTYICHHBIX pe3yabTaToB (Y-4);

- c/IeNaTh BBIBOJIBI IO pe3yibTaTtam uccienoanus (Y-5);

- 0pOpPMHTH OTYET O IIPOIeTaHHOM HccieaoBanuu (Y-6).

Baagern:

- MPOTPaMMHBIMHU MTPOAYKTAMH JIJIsl OTIMCAHUsI, aHAIM3a U OTOOPaKEHUS
pe3ynbTaroB uccienopanus (H-1).

- MaTeMaTUYECKHM aIllapaToM JJisi OMIMCAHUS U aHallu3a Pe3yIbTaTOB
uccnenoBanus (H-3).




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

JlucupmnimHa OTHOCHUTCA K oOsi3arenbHOM dYactm  biaoka 1 «/MCHUIIIIMHBDY
oOpa3oBatenbHO porpamMmMbl MarucTpatypsl (b1.0.04) u usyqaercs na 1 kypee B 1 cemectpe.

[TonyyeHnnbie B Tmporecce H3y4eHHS AUCIUIIINHBI «lludpoBbIe METOIBI KOHTPOJIS
CBOMCTB MPOAYKINUN XUMHYECKUX MPOU3BOJACTBY» 3HAHMS, YMCHHS M HAaBBIKH MOTYT OBITh
WCIIOJIb30BaHbl MPU MPOXOXKACHUU MPEITUINIOMHONM MPAKTUKU, & TaKXKE IPU BBINOJHEHUHU
BBIITYCKHON KBaTH(PUKALMOHHON PaOOTHI.

3. O0beM TUCHHUILIAHBI.

Bup yueOHOi pabOTEI Beero,
ya p 3E/akazem. gacoB
OO01mas TPy10eMKOCTb THCHUTLTUHBI 3/108
(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonrakTHasi paGoTa ¢ npenojaBaresieM: 58
3aHSTHSI JISKIIMOHHOTO THIIA 18
3aHATHS CEMUHAPCKOIO TUIMA, B T.4. 36

CEMHUHAPBI, MPAKTUYECKUE 3aHATUS (B TOM YHCIIE TpaKTHUECKas -

MOJATOTOBKA)

nabopaTopHble pabOTHl 3aHATUs (B TOM YHCIE MpPaKTHYECKas 36 (8)

MOJATOTOBKA)

KkypcoBoe npoektupoBanue (KP wmum KIT) -
KCP 4
JIpYTHe BUBI KOHTAKTHOM paOOTHI -

CamocrosiTesibHas padoTa 50

dopma TeKyl1ero KOHTPOJIs TOKJIa]

DopMa NPOMEKYTOYHON aTTeCTALNH 3auér




4. Conep:xaHue JMCHUIIHHBI.
4.1. Pa3nennpl AUCHUIIMHBI U BU/IbI 3aHATHH.

3aHATHA <
o ceMHuHapckoro | 5
g THUIIA, ‘g o
5§  =| akamem. wachl & A é S
5 . Q < 5 =]
Ne HanmenoBanue IR o |2 E S 2 GE)
/1 paszjenna qUCIUILINHBI E = 5 % - § 5 % - E c%'( % GEJ
3 352898 ¢
™ © 8 |8 <
= = @)
1 BBenenue 1 - - - OIIK-1
2 | Teoperuveckre METOMBI HCCIICAOBAHUS 3 - 8 20 OIIK-1
MaTepHaJIoB
3 | Meroapl IuIaHUPOBAHKS U 00PaOOTKH 4 - 6 10 OIIK-1
PE3yIIbTaTOB SKCIIEPUMEHTOB
WNucTpymeHTanbHbIe MeTOABI HccnenoBanus | 10 - 22 20 OIIK-1
4 | CBOICTB MaTepHasIoB
4.2 @opMupoBaHHEe WHIAUKATOPOB OCTH:KEHUSI KOMIIETEHIMA pa3aeaMu
AUCHUTLTHHBI
Ne Konx naaukaropos
i TOCTHKEHUS HaumenoBanwue pa3aena JUCIHUILTAHBI
KOMTICTCHITHH
1. | OIIK-1.1 Beenenue
TeopeTrueckre METO/IbI HCCIICIOBAHUS MAaTEPHUATIOB.
MeTob1 IaHUPOBAHUS U 00paOOTKU PE3yIbTATOB
IKCIIEPUMEHTOB.
HHCcTpyMeHTalbHBIE METO/IbI HCCIEIOBAHNUS CBOMCTB MaTEPHAIIOB.
2. | OIIK-1.2 Teopernueckre METOIbI UCCIICIOBAHUSI MaTEPUATIOB.
HHcTpyMeHTalbHBIE METO/IbI HCCIIEIOBAaHMUS CBOMCTB MaTEPHAIIOB.
3. | OIIK-1.3 TeopeTrnueckre METOBI HCCIICIOBAHUS MaTEPUATIOB.
MeTo/b1 TIaHUPOBAHUS B 00paOOTKU PE3yabTaTOB
SKCIIEPHUMEHTOB.
HHCcTpyMeHTalbHBIE METOJIbI HCCIEIOBAHNUS CBOMCTB MaTEPHAIIOB.




4.3. 3aHATHA JEeKINOHHOI0 THIIA.

No
paszzena
JIiC-
LATUIH-
HBI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0BeM,
aKaJ.
Yachl

MNuanoBannonuas
dbopma

1

Brenenmne

1. OcoGeHHOCTH, OTIINYHE MATEPUATIOB OT XUMHUUYECKHUX
BerecTB. CTUMYITHPYIOIIAs POJIb TOTPEOHOCTEH TEXHUKU
JUISL CO3/IaHUSI MAaTEPUAJIOB C 33JJaHHBIMU CBOMCTBAMHU.
Hayuno 060cHOBaHHBIN CIIJITAHUPOBAHHBIM MOAXO B
co3/1aHUU (DYHKIIMOHATFHBIX MaTEpPUAIOB.

2. [Iporuo3 u HayuHbIe (DaHTA3HMH 10 BO3MOKHBIM
CBOMCTBaM HOBBIX MAaT€pUATIOB U METOJIaM UX MOJyYEHHUS.

JUCKYCCHUS

Teopernueckue MeTO/AbI HCCIEJOBAHUS MATEPHAJIOB
1. Teopuu, NO3BOJISAIOLINE KAUECTBEHHO U KOJIMYECTBEHHO
IIPOrHO3UPOBATh CBOMCTBA MaTepHUaIOB Ha OCHOBE
0cOOEHHOCTEH UX COCTaBa M CTPYKTYPHI.
Tepmoaunamuyeckue metoabl. [1o1xoab1 KBaHTOBOM
TEOpUHU TBEPAOTO Tena. Teoprun CBOMCTB
KOMIIO3ULIMOHHBIX MaTepuanoB. TeopeTnyeckre OCHOBBI
CO3/1aHUS HAHO MAaTEpPHAaJIOB.

2. KoMIproTepHOE MOJIETMPOBAHUE MATEPHAIIOB.
[IporpaMMbl 10 MOJIETMPOBAHUIO MOJIEKYJI HOBBIX
coequHenuil. [IporpaMMbl Mo MOIENTMPOBaAHUIO
KpucTayos. [IporpaMMbl Mo MOJIETMPOBAHUIO
(KOMITO3UIIMOHHBIX) MAaTEPUATIOB U U3JIENIHH.
MopenupoBanue nosen B Marepranax. MeToJ KOHEUHbIX
JJIEMEHTOB.

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

MeTtoabl NJIAHUPOBAHMA M 00Pa0OTKH pe3ya1bTaTOB
JIKCIIEPHUMEHTOB

1. IToaroroBka K 3KcriepuMeHTy. MeTo bl IITaHUPOBAHUS
JKCIIEPUMEHTOB.

2. ToyHOCTBh METOJA U CPEJICTB U3MEPEHUS.

3. Metoibl cTaTuCTHUECKOM 00paboTKU
JKCNEPUMEHTAIBHBIX IAHHBIX.

4. Metobl BU3yanu3anuu 1 GopMbl PeICTaBICHUS
PE3yJIBTaTOB DKCIIEPUMEHTOB.

TUCKYCCUS




Ne
pasnena O6newm,
e HaumenoBanue TeMbl aKaL. WNaHoBanunoHnuas
U KpaTKoe COJIep KaHue 3aHsATUS dbopma
[UTUTH- 4achl
HBI
4  |MHCTpyMeHTaJbHbIE€ METOIbI HCCJIEIOBAHUSI CBOICTB 10
MaTepHuaJIoB
1. [Tonnydyenue undopMauu 0 MaTepuase npu
BO3JECHCTBUU HA HETO:
- DJIEKTPOMArHUTHOTO TOJIS Pa3HbIX YaCTOT
(peHTreHoBcKHe MEeTObl aHanuza, Y ®-, Onruueckas—,
Wk- cieKTpoCcKomus 1 MUKPOCKOITHUS, aTOMHO-
a0COpPOIIMOHHBIN CIIEKTPATBHBIN aHAIIN3).
- DIIEKTPUYECKOro MoJis (B T.4. aTOMHO-CUJIOBOM
MUKPOCKOII).
- Maruautsoro nons (AMP, OI1P, macc-cniekTpockornus).
- 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 CEMUHAPCKOI0 THIA.
4.4.1. JlaGopaTopHble 3aHATHS.
O0newMm,
No aKaJl. 4achl
p i;fg?a HaumeHoBaHMe TeMBbI Tpiveuanue
U KPaTKOE€ COAEPKAHUE 3aAHIATUS B TOM 9HCJIC Ha
THILTH- BCETO | MPAKTUYECKYIO
HBI HOJITOTOBKY
2 Teopernueckue MeTOAbI HCCICTOBAHUS 8 4
MaTepHuaJioB

1. ITouck nHdpopManuu o cocTase,
CTPYKTYp€E, CBOMCTBAaX U NPUMEHEHUHN
BEILECTB U MAaT€pUaJIOB B CTAHAAPTHBIX
0a3ax J1aHHBIX.

2. Pac4€r TepMOMHAMHYECKHUX
[IapaMeTpPOB XUMHUYECKON CUCTEMBI.

3. MoaenupoBaHie METOI0M KOHEUHBIX.




OOneMm,

Ne aKaJ. 4achl
paﬂ?sli[?a HanmeHnoBanue Tembl Tipumeaanne
U KpaTKOE€ COAEPKaHUE 3aHATUS B TOM 4HCJIE Ha
urm- BCETO | MPAKTUYECKYIO
HBI HOTOTOBKY
3  |MeToapl IJIaHMPOBAaHMS U 00PAGOTKH 6 -
Pe3yJIbTAaTOB IKCIIEPUMEHTOB
1. [TonroroBka K 3kcriepuMeHTy. MeTo bl
HOJAroTOBKU 00pa3ua. Beibop MeTona
WCCIIEIOBAHMSI U CPEACTBA U3MEPEHUSI.
CpaBHEHHE TOYHOCTH CPEICTB U3MEPEHUSI.
2. CpaBHEHHUE pa3HBIX METOJIOB
U3MEpPEHUs OJHOro napamerpa (TBEpIOCTh
o bpunemno, Poksemny, Bukkepcy,
Moocy).
3. Cratuctuyeckas o0paboTKa
HOJYYEHHBIX 3KCIIEPUMEHTAIBHBIX
JTAHHBIX, IIOCTPOCHUE 3aBUCUMOCTEH.
4  |MHCTpPYMeHTaJIbHbIE METO/IbI 22 4

HCCJICJOBAHNS CBOMCTB MATEPHAJIOB

1. KauecTBeHHBIN peHTreHO(a30BbIi
aHaJIU3 C UCIOJIb30BaHUEM 0a3 JaHHBIX
PDF.

2. KonnuecTBeHHBII peHTIreHO(ha30BbII
a"Ham3 1 MeToJ] PuTBensa.

3. PEHTIeHOCTPYKTYpHBIN aHAIN3.

4. AHanu3 CTPYKTYpHI CIIJIaBa C
MCII0JIb30BaHUEM TIPOTpaMM
KOMITHIOTEPHOM 00pabOTKU U300paKeHHIA.
5. UccnenoBanue CeKTPOB MPOMYCKaHUS,
noriouieHus U Jupy3HOro OTpaKeHUs.
6. IK-criekTpocKonus ¢ UCIOJIb30BaHKe
®ypre-npeoOpazoBaHusl.

7. ATOMHO-CHUJIOBasi MUKPOCKOTIHS.

8. AHanm3 SKCIIepUMEHTAIBHBIX JAHHBIX
UCCIJIEJOBAHMsI CTPYKTYPBl MaTEPHUAJIOB
METOJIOM MaJIOYTJIOBOW Jupakiuu
HEUTPOHOB.

9. UccnenoBanue CrieKTpaIbHbBIX
XapaKTEePUCTHK U 00paboTKa MOTydeHHBIX
CIIEKTPOB.




4.5. CamocTosiTeibHasA padoTa 00y4arOIMXCsl.

Ne
pa;;[:?a [Tepeuens BOIIPOCOB AJIst Oa?:;i&’ ®opma
CaMOCTOSITENIbHOTO U3y4EHUs KOHTPOJISI
UUTUTH- 4achl
HBI

2  |Teopermyeckue MeTOIbI HCCJIETOBAHUSI MATEPHAJIOB 20  BeicTrynnenue
- Crio>KHBI€ THIIBI JUarpaMM paBHOBECHUS Ha CeMUHap-
- OnTuyeckue CBOWCTBa KOMIIO3UTOB U HAHOCTPYKTYD. CKUX 3aHATHSIX C
- ®otoanekTpudeckue 3PpPeKThl B METAIIIAX U noxiaaom (1)
TUDIIEKTPUKAX.
- Meroast TPU3.

3 MeTtoabl NJIAHMPOBAHMA M 00Pa0OTKH pPe3y1bTAaTOB 10 |Beicrymuienue
IKCIEPUMEHTOB Ha CeMHHap-
- MeToapl ONTHMH3ALNHU SKCTIEPUMEHTA. CKHUX 3aHATHSIX C
- [IpoGremsl yrpaBieHHs KAY€CTBOM. noxagaoMm (1)
- [Ipo0aemMbl TOUHOCTHU U 3TAJIOHBI.
- HoBble 1 TpaauiimoHHbIE METOABI TOUCKA HAYYHOMN
uHpOpMaNny.
- CoBpeMeHHas TEXHUKA MPEICTaBICHUS U
pacnpocTpaHeHus] HayqYHOH HHpOpMaIuu.

4  |MHCTpyMeHTaJbHbIE METO/IbI HCCIeJOBAHUS CBOWCTB 20  |BoicTyruienue
MaTepUaJIoB Ha ceMUHap-
- PazBuTHE TEXHUKH U BO3MOKHOCTEH IKCTIEPUMEHTAIBHBIX CKHUX 3aHSTHSIX C
METO/IOB aHAJIN3a. noksagom (1)
- Mukpockonuyeckue u uppakImOHHBIE METO/Ib aHATTN3a
CBETOTEXHUYECKUX MaTepHaioB

451 Tembl 10KJIAI0B

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

1. IIpuMeHeHre KOMIBIOTEPHOTO MOJIEINPOBAHUS B CO3JaHNH HOBBIX MATEPUAJIOB.

2. TeopeTnueckue MPeANOCHIIKN CO3/1aHNUS MAaTEPUATIOB C IKCTPEMAILHBIMH CBOMCTBAMH.
3. PazBuTHE TEOpPETHUECKUX METOJOB B COBPEMEHHOM HAYKE.

4. Posb TEOpETHYECKON HAYKH B PA3BUTUH IUBUIIN3ALNH.

5. Ilpumenenue merono TPU3 B maTepuanoBeeHUN.

B kagectBe Tem mis goknaga mo 3 pasmeny «MeToasl miaHUpoBaHUS M 00paboOTKH
PE3YIBTATOB KCIIEPUMEHTOBY», MOTYT OBITh PEKOMEH IOBAHBI CIICTYIONTNE TEMBI:

1. TlorpemHocTtH, pasperieHne, Imymbl, (OH W METOAbl YIYYIICHUS KadecTBa
IKCIIEPUMEHTA.

2. Metoas! ynpaBieHUsl KAU€CTBOM.

3. [Ipo6sieMbl TOUHOCTH M ATAJIOHBI.

4. I/IsyquHe U OIITUMHU3AIIUA TCXHOJIOT'MYECCKOT'O Hpouecca.

5. HoBble 1 TpaguiinoHHbBIE METObI TOMCKA HAYIHON MH(GOPMAITIH.

B kavectBe Tem s noknana no 4 pasneny «MHCTpyMeHTalbHBIE METOIBI UCCIICIOBAHMS

CBOWCTB MaTepHUajIoB», MOTYT ObITh PEKOMEHIOBAHBI CIICAYIOIINE TEMBI:
1. Ponp pa3BuTHE HHCTPYMEHTAIBHBIX METOJOB aHAIN3a B HAYKE.
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2. HanorexHomoruu - ABUT'AaTCIIb MECTOJ0B aHaJIn3a.

3. LleHTpbI KOJIJIEKTUBHOTO MOJIb30BAHHUS.

4. MextyHapoHasi KOOnepalys B HAy4YHbIX UCCIICIOBAHUSIX.

5. Ilpenenbl u3yueHus MaTepuu COBPEMEHHBIMU METOJIaMHU.

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

5. [lepeyeHb y4eOHO-METOIMYECKOT0 0OecmeYeHusl JJIsi CAaMOCTOSITeIbHOI PadoThI
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 BHCKTpOHHOﬁ
UH(POPMALMOHHO-00pa30BaTEIbHON cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. @OH/I OLIEHOYHBIX CPEACTB /AJIsl IPOBeAeHUsI MPOMEKYTOUHOI aTTecTAlNU

[TpomMexyTodHast aTTeCTalHsI 10 TUCITUTUTHHE TPOBOAUTCS B (hopme 3auéra.

K 3auéry nomyckaroTcs CTyI€HThI, BHIIOIHUBIINE Bce (POPMBI TEKYIIETO KOHTPOJIS.

3au€t mpemycMaTpuBaeT BBIOOPOYHYIO TPOBEPKY OCBOEHHUS TMPEIYCMOTPEHHBIX
3JIEMEHTOB KOMIIETEHIIMI M KOMIUIEKTYETCsS 3aJlaHUsIMU JBYX BHUJOB: TEOPETHUYECKUH BOIPOC
(m7st IpOBEPKM 3HAHMIM) U MpaKTHUecKas 3ajnaya (A MPOBEPKHM YMEHUN U HABBIKOB), BpeMs
MOATOTOBKHU CTY/IEHTA K YCTHOMY OTBETY - 10 30 MUH.

[Ipumep BapuanTa 3agaHuil Ha 3auéTe:

Bapuant Ne 1

1. Meronbl peHTreHoCTpyKTypHOTro aHainu3za (POA).
2. TloctpoiiTe rpaduueckyro 3aBUCUMOCTb 10 33JJaHHBIM pe3yJbTaTaM U3MEPEHUs U
00BsICHUTE €€.

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

Pe3y.]'II>TaTBI OCBOCHUA JUCHUINIMHBI CUHUTAKOTCA JOCTUTHYTBIMH, €CJIWM MOJid BCCX
9JICMCHTOB KOMHGTGHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBCHL OCBOCHHUSA KOMIICTCHIHWHW HAa JAHHOM
9Tall€ — OIICHKa «3a4€Ty.

7. IlepevyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IS OCBOEHHS THUCIMIIUHBI.

a) nmeyaTHble U3IAHMS:

1. Koxyxap, B.M. OcHOBBl Hay4HbBIX HCClIeOBaHMI: YuyeOHoe mocobue / B. M.
Koxyxap. — Mocksa: Jlamkos u K, 2012. - 216 ¢. - ISBN 978-5-394-01711-7.

2. OcCHOBBI HayyHBIX HCCIEIOBaHUN: yueOHOoe mocobue Mo cren. "MeHeTKMEHT
opranmzaruu” / b. U. I'epacumos, B. B. JIpo6simiesa, H. B. 3no6una [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
MUKpOdJIeKTpoHNKay/ A.A. Packun. — MockBa: bunowm, 2010, 164 c. - ISBN 978-5-94774-913-7.

4. Pomus, B.M. TexHosorus MarepuaioB MUKpPO-, OTO- U HAHOZJIEKTPOHUKH. HacTp 2.:
ydaeOHOe mocoOue Jis By30B O HampabiieHHto moAarotoBku 210100 «DnexkTpoHWKa U MUKPO-
anektponukay / B.M. Pomun. — MockBa: bunom, 2010, 180 c. - ISBN 978-5-94774-913-7.

5. Xumunueckas auarnoctuka matepuanos/ B.I'. KopcakoB, M.M.Csrues, C.B. Msikun [n
ap.]; MunucrepcTBo oOpa3oBanuss U Hayku Poccuiickoit denepanuu, IlerepOypr. roc. yH-T
nyreit coodmenus. - Cankt-Ilerepoypr: III'YIIC, 2010. — 225 ¢. - ISBN 978-5-7641-0254-2.
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6. PycunoB, JLLA. Meroasl W cCpeAcTBa U3MEPEHUH MapaMeTpoB KadyecTBa
HAHOTEXHOJIOTUYECKUX IMPOLECCOB U XapaKTEPUCTHUK XMMHUYECKUX HaHOMaTepuasioB: YuyeOHOe
nocobue / JI. A. Pycunos, JI. B. HoBukoB; MunucrepcTBo 0oOpa3oBanusi U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  ToCyaapCTBEHHBIM — TEXHOJIOTHYECKHHA ~ MHCTHTYT
(Texnnyeckuii yHuBepcuter), Kadenpa aBromaruzanuy nporeccoB XUM. MPOMBIIUIEHHOCTH. —
Cankrt-IlerepOypr: [6. u.], 2012. - 102 c.

7. PeokkoB, W.b. OcCHOBBI Hay4yHBIX WCCIEIOBAHHIA U HW300pETATEIIbCTBA.:yueOHOE
nmocoOue s BY30B II0 HaNpaBJICHUSAM TMOATOTOBKM (cmeruanbHOCTAM) 280400 -
"TIpuponoycrpoiicteo", 280300 - "Bonnsie pecypcsl U Bogonoib3oanue” / U. b. PpikkoB. - 2-¢
3., crep. — Cankr-IlerepOypr; MockBa; Kpacnomap: Jlans, 2013. - 222 ¢. - ISBN 978-5-
8114-1264-8.

0) 2JIeKTPOHHbIE U3IAHMSL:

1. baxmerbeB, B.B. HccnepoBanume MUKPOCTPYKTYPHI CIIABOB C HCIIOJIB30BAHUEM
KoMmmbroTepHOi nporpammbl "BungeoTecT": Meroanueckue ykazanus / B. B. baxmerses, M. M.
CerueB; MunmcrepctBo o0pa3oBanus U Hayku Poccuiickoit @enepanuu, Cankr-IlerepOyprekmii
rOCYy/IapCTBEHHBIH TEXHOJIOTUYECKUH MHCTUTYT (TeXxHUYeckuii yHuBepcuter), Kadenpa
TEOpeTUYEeCKNX OCHOB Matepuanoenenus. — Cankrt-IlerepOypr: [6. u.], 2011. - 17 c. /
CIIOI' TU. Dnextponnas 6ubnuoreka. - URL: https://technolog.bibliotech.ru (nata o6pamenus:
15.02.2021). - Pexxum gocTyna: Uit 3aperucTpup. MoIb30BaTeNIeH.

2. borganoB, C.II. PeHTreHOCTpYKTYpHBIH aHalu3 YIJIEPOJUCTBIX MaTEpPUANIOB:
Metoanueckue ykazanus / C. I1. bornanos; MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit
Oenepannn,  Cankr-lIlerepOyprckuii  rocyiapcTBEHHBIM — TEXHOJOTMYECKMH  MHCTUTYT
(TexHUYECKU YHUBEPCUTET), Kadenpa TEXHOJIOTUH 3IEKTPOTEPMUYECKHUX 51
IUIa3MOXUMHUYECKUX MPOU3BOJCTBB. - DJEKTPOH. TeKCToBble naH. — Cankt-IletepOypr: [0. u.],
2013. - 26 c. // CIIGI'TU. Dnextponnas omdmmoreka. - URL: https://technolog.bibliotech.ru
(mata obpamienus: 15.02.2021). - Pexxum gocTyma: Ajist 3aperucTpup. Mojab30BaTeNei.

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 Poccuiickoir  @Denepauuu, CaHKT-
[TerepOyprckuii rocy1apcTBEHHBIH TEXHOJIOTHYECKUN HMHCTUTYT (TEXHUUYECKUI YHUBEPCHUTET),

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

3aperucTpup. NOJb30BaTENEH.

4. Makaposa, JI.d. OcHOBBI CTaHIAPTU3ALMHA, METPOJOTUH, CepTHUKANNK: ydeOHOE
nocobue s 3a04HOM (QopMbl 00ydeHus HampaBieHUs NOAroToBku «MHpopmaTnka u
BRIUMCIUTENbHAS TexHukay / JI.D. MakapoBa; MuHHCTEpCTBO 00pa3oBaHUs W HAyKH
Poccuiickoit  ®enepanun, Cankr-lIlerepOyprckuil  rocyiapcTBEHHBIH — TEXHOJIOTMYECKHNA
UHCTUTYT (TexHuueckuil  yHuBepcuteT), Kadenpa cuctemem  aBTOMaTH3MPOBAHHOTO
npoekThpoBaHuss U ympaBineHus. — 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. Onpenenenre UBETOBBIX KOOPAWHAT JIIOMUHO(OPOB U UX CMEceil: MeToA. yKazaHus /
H. B. 3axaposa [u ap.]; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii denepanuu, CaHKT-
[TeTepOyprckuil rocy1apCTBEHHBIH TEXHOJOTHYECKHM HMHCTUTYT (TEXHUYECKUH YHUBEPCHUTET),
Kacdenpa Teopernueckux ocHOB MaTepuanoBeneHus, Kadenpa cucreM aBTOMaTH3MPOBAHHOTO
npoekTupoBaHuss u ympasiaeHuss — Cankr-IlerepOypr: [6. u.], 2011. - 23 c. // CII6GI'TH.
OnextponHass Oubmmorexka. - URL: https://technolog.bibliotech.ru (mara oOparienus:
15.02.2021). - Pesxxum gocTyma: Juist 3aperucTpUp. MOIb30BaTENIEH.

6. CocHoB, E.A. OCHOBBI HAay4YHBIX HCCIEIOBaHWI: B 2-X 4.: TekcT Jekmwii / E. A.
CocHoB; MunuctepctBo oOpa3zoBanusi W Hayku Poccuiickori ®enepanun, CaHKT-
[TeTepOyprckuii TOCy1apCTBEHHBI TEXHOJOTUYECKHA WHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),
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Kadenpa xumuueckoii HaHOTEXHOJIIOTMM WM MAaTEPUANOB DJEKTPOHHON TeXHWKU. — CaHKT-
[erepOypr: [6. u.], 2014. Y. 1. - 2014. - 127 c. /I CII6I'TU. Dnekrponnas 6ubnmmoreka. - URL:
https://technolog.bibliotech.ru (mara oo0pamenus: 15.02.2021). - Pexum pgocryma: mis
3aperucTpup. MoJIb30BaTENCH.

7. CocHoB, E.A. OCHOBBI HAy4YHBIX HCCIEIOBAaHWI: B 2-X 4.: TekcT Jiekuwid / E. A.
CocHoB; MunuctepctBo oOpa3zoBanust W Hayku Poccuiickoiri ®enepanuu, CaHKT-
[lerepOyprckuii rocy1apCTBEHHBIM TEXHOJIOTMYECKUNH MHCTUTYT (TEXHUYECKUU YHUBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJOTMM U MATEPUAIOB D3JEKTPOHHOM TeXHUKH. — CaHKT-
[TeTepOypr: [6. u.], 2014. Y. 2. - 2014. - 87 c. // CII6GI' TU. DnexkrponHas 6udnuoreka. - URL:
https://technolog.bibliotech.ru (mara o6pamenus: 15.02.2021). - Pexum gocryma: s
3aperucTpup. MoJb30BaTENEH.

8. Crapues, H0.K. Teopus u npaktuka mamepenuss temrepatypbl / FO. K. Crapies;
MunucrepctBo oOpazoBanust u Hayku Poccuiickoir ®eneparm, Cankr-IletepOyprekuii
TrOCYy/IapCTBEHHBIH TEXHOJIOTWUYECKUN MHCTUTYT (TexHWYeckuii yHuBepcuter), Kadenpa
TEOPETUUECKUX OCHOB MaTepuasoBeseHus, Kadenpa reopeTHueckix OCHOB MaTEpHUaIOBEIECHUS.
— Camnkrt-IlerepOypr: [0. u.], 2014. - 146 c. // CII6I'TU. Dnexktponnas Oubmuoteka. - URL:
https://technolog.bibliotech.ru (mara oOpamenust: 15.02.2021). - Pexum pgocryma: s
3aperucTpUp. MOJIb30BATENCH.

8. IlepedeHb »3JIEKTPOHHBIX 00pPa30BaTEJbHbIX PeCYpCcOB, HEOOXOAMMBIX JIsl
OCBOEHHUS TUCUMILINHBI.

WuTepHeT-pecypchl:  MPOBOAUTH TMOMCK B Pa3IMYHBIX CHCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru u HCI0JIb30BaTh MaTePHAIIbI
CaliTOB, PEKOMEHIOBAaHHBIX MPEINO/IaBaTEIeM Ha JICKIIHOHHBIX 3aHATHUSX .

C KOMITBIOTEPOB HHCTUTYTA OTKPBIT TOCTYI K:

www.elibrary.ru - eLIBRARY - HayyHas snexkTpoHHas OMONIHMOTEKa MEPHOANYECKUX
W31aHUH;

http://e.lanbook.com - DnekTpoHHO-OMOIMOTEUHAs CUCTeMa W3JIaTeNnbcTBa <«JIaHby,
KOJUIEKIIMU «XuMus» (KHUTH wu3natenbctB «Jlanby, «bunom», «HOT», «lIpodeccus»),
«HanotexHonorum» (KHUTU u3natenbeTBa «buHom. JIabopaTopust 3HaHUN);

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

WWW.Scopus.com - baza naHHbIXx pedepaToB M LUTHUPOBAHUS SCOpPUS M3ATEIIHCTBA
Elsevier;

http://webofknowledge.com - VYuuBepcanbHas pedeparuBHas 0a3a JAaHHBIX HAYYHBIX
nyonukanuit Web of Science komnanun Thomson Reuters;

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

www.oxfordjournals.org - ApxuB HaydHBIX KypHaioB uzaarenbctBa 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 - doctyn k koiutekuuu >xypHanoB Core + m3garenbcTBa American
Chemical Society;

http://journals.cambridge.org - TIOJHOTEKCTOBBI JOCTYN K KOJUICKIIMH >KYypPHAJIOB
Cambridge University Press.
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9. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqalomnxm 10 OCBOCHHIO TUCHUITIJIMHBI.

Bce Buapl 3aHATHH 1O AMCUMILIMHE IMPOBOJSATCS B COOTBETCTBHHM C TpPeOOBaHUSIMU
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'TH 048-2009. KC YKIB. Bunbr yueOHBIX 3aHsaTHH. CaMOCTOSTEIbHAs
taHupyemMast padota crynentoB. O0mme TpeOOBaHUS K OpTraHU3AIMH U TTPOBEICHHUIO.

[InanupoBanue BpeMeHH, HEOOXOJMMOrO0 Ha W3YYEHHE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPEIycMaTpuBas MPU STOM PETYISIPHOE MOBTOPEHUE
MPONICHHOTO MaTepuaa.

OCHOBHBIMHU yCTIOBHSIMH TIPAaBHJILHOW OpPraHU3alliy y4eOHOTro mporecca JUisi CTYJACHTOB
SBIISETCS:

IJIAHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHHE K U3YUYCHUIO MaTepHaa;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT MOIKEH NMPUXOIUTh, UMEsl 3HAHUSA T10 YK€ U3YYCHHOMY MaTepHaiy.

10. ITepeyens HHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIL3yeMbIX NMPHU OCYIIECTBJICHUHU
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCIHUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM MAMCHUIIMHE NPEIyCMOTPEHO HCIOJIb30BAHUE
UH(POPMALIMOHHBIX TEXHOIOTUH:

YTEHUE JIEKIIUI C UCIIOJIB30BAHUEM CIalA-TIPEe3EHTALUMT;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.

10.2. IIporpammHoe obecnieyeHue.

Jlis mpoBefeHUs 3aHATHI HMMEIOTCA IEPCOHAJIbHBbIE KOMIBIOTEPHI € MPOrPaMMHBIM

o0ecrnieyeHneM:

- Onepannonnast cucrema Microsoft Windows 10 Professional;

- Microsoft Office Std,;

- AnTHBHpYyCcHOE porpamMHoe obecrnieuenune Kaspersky Endpoint Security;

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

- PTC Mathcad.

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI.

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

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

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

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

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

6. http://patentmatie.com/welcome - 6a3a marentos 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 — Poccuiickast morcKoOBasi CHCTEMa HAy4YHBIX MyOIHKAIIUH.

11. http://springer.com — aHTIOS3bIYHAS TIOUCKOBAsI CUCTEMa HAYYHBIX MTYOJIUKAIHIA.

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

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

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 COCAMHEHUH.
16. http://markmet.ru — mapo4yHuK craei.

11. MartepuajibHO-TeXHHYECKOe o0ecleyeHne OCBOEHHMSI IMCHUILUIMHBI B Xoje
peaju3anuu 00pa3oBaTeJbHON MPOrpamMMbl.

Jlns mpoBeieHNs 3aHATUH B MHTEPAKTUBHOW (popMme, UTEHUS JICKIIMN B BUJE MPE3CHTAIIHM,
JEMOHCTpALMM BUJIEO MaTEPUATIOB MCIIOIb3YETCS MYJIbTUMEANIHASI TEXHUKA.

Jlns mpoBeneHUs MacTep KJIAacCoB, JIAOOPATOPHBIX PadOT M JIEMOHCTpAIMH MPAKTUYECKOM
UCCIIEIOBATEIBCKON Pa0OThI UCIOIB3YETCs CeIyoIee 000pyI0BaHHE:

1. Kommieke snekrpuueckux uzMepeHuid HaHocTpykTyp (RLC merp E7-20, BonbT™MeTp
YHUBEpPCAIbHBIA AleKTpoMeTpuueckuii B73-42, xommnekc uzmeputenbHbiii K505, uctounuk
KamuOpOBaHHBIX HampspkeHud, anekrpomerp Keithley, reneparop curHanoB HH3KOYAaCTOTHBIIM
['3-123, merommertp [1C-1, HCTOUHUK MUTAHUS TOCTOSHHOTO TOKa b5-44);

2. KoMIuiekc crieKTpalibHBIX HU3MepeHHi (ATOMHO-a0copOIMOHHBIN criekTpoMeTp MI'A-
915, ckaHmpyromMii SJeKTpoHHBIM Mukpockon Tescan Vega 3 SBH, nudpakromerp
pentreHoBckuit Rigaku Smartlab, cnextpodotomerper CD-46, CD-56, crneKTpOKOIOPUMETP
TKA-B/l, spxomep PITU-YXJI4, nazepuslii mukpoanaiuzarop LMA -10, UK-mukpockon co
cnektpodoromerpom Nicolet FT-IR, cnexrpodmyopumerp AvaSpec-3648, uccienoBarenbcKuid
pamuometp L1700, muxkpockomn momuHectieHTHBIN JIIOMAM);

3. Komruieke ontuueckux usmepenuii (15 meramiorpaduyeckux MUKpockornoB MUM-4,
MUM-6, MUM-8, yHHBepcalbHBIH H3MEpPUTENbHBIH MuKpockon YHWM-21, pedpakromerp
NPD-23, 2 munepanoruueckux Mukpockona MH-8, 2 mukporsepaomepa [IMT-3,)

4 YcTaHOBKa MOJIEKYJIIPHOTO HaclauBaHMs,

5.YcraHOBKa W3MEpEeHMs TOJSPHOW U HENOJSPHOM COCTaBJISIOIIMX CBOOOIHON
ITOBEPXHOCTHOM DHEPTUU;

6. AHasniM3aTtop pazMepa 4acTHLI;

7. Aunatometp kBapuessiii JIKB-4,

8. Poraumonsslii Buckozumerp «Rheotesty,

9. IIpecca CarlZeisse Jena ycunuem 10 u 30 T.;

10. Ise ynbpTpa3zByKkoBble BaHHa Y3V - 0.25;

11. Bech anekTponnbie ananmuTryeckue ALC-210d4, 371eKTpOHHbBIC TEXHUYESCKUE
ET-300;

12. Becwl mexannueckue BHII, BKJI-500M, BJIP-200, WA-21;

13. Tpu Goxca 7BI11-OC;

14. Bakyymusie cymmiabHbIe mkadsr SPT-200,

15. Dnexrponeun nadopatopusie SNOL 6,7/1300, POM 24/87, MII-2YM wu ap. ¢
paboueit TemmnepaTypoit 10 1600°C;

16. TepmoMeTpsl, TEpMOTIAPHI;

17. buguctumnsarops! creknsaabie bC, nuctumnstopsr J[9-4,

18. Maraurnsie Memanku MM-5;

19. CrexnsgaHas TmoCcyJa: KOJOBI, MEpHBIC IMJIMHAPHI, BOJOCTPYWHBIH Hacoc,
XOJOAUIBHUK, yatku Ilerpu, konba byn3ena, Boponka broxuepa.

12. Oco0enHOCTH OCBOCHHMH JAHCUUILIMHBLI HWHBAJIUAAMH M JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMU 3/10POBbSI.

JUisi WHBaNMIOB M JIMI C OrPAHWYCHHBIMH BO3MOKHOCTSIMH y4eOHBIE IpOLIECC
OCYILECTBIIsIETCSI B COOTBETCTBMM ¢ [lososkeHHMeM 00 opraHM3anuu y4eOHOro Iporecca ajs
0o0y4YeHHsI MHBAJIUAOB W JIHMI C OTPAaHHMYEHHBIMH BO3MOXHOCTSIMH 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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[Tpunoxenue Ne 1

K paboueii mporpaMme JTUCIUILTAHBI

DoH/1 OLIEHOYHBIX CPEACTB

AJIsl TIPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrTeCTalum 1o JTMCHHUIIIMHE

«IndpoBbie MeTOABI KOHTPOJIA CTPYKTYPbI U CBOMCTB HPOAYKIHN XHUMUYECKHX

NMpoOu3BOACTB>

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Wnnexc Oran
Conepxanue
KOMITETCHIHH (bopmupoBaHHs
OIIK-1 CriocobeH caMoCTOSTENFHO TPUOOPETaTh, CTPYKTYPUPOBATH| MPOMEXYTOYHBIH

U MPUMCHSATh MaTEMaTHYECKUE, ECTECTBEHHOHAYYHBIE,
COIMATILHO-9KOHOMHYECKHE U MPOPECCHOHAIBHBIC 3HAHUS B
obyacTu TexHocPepHOor OE30MaCHOCTH, pelIaTh CIOKHBIC U
pOOJIEMHBIE BOTIPOCHI
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2. [loka3aTe/iu U KPUTEPHHU OLlEHMBAHNUS KOMIIETEHI[UI HA PA3JIMYHBIX 3TANaxX UX (JOPMUPOBAHUS, IIKAJIA OLlEHUBAHUSA

Kon u [okazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHMPOBAHHOCTHU
HaNMEHOBaHHE (mecKkpuUnTOPHI) OIICHUBAHUS (ommMcaHue BEIPAKEHHOCTH JIECKPHUIITOPOB)
HHIUKATopa «yJIOBJICTBOPUTEJIBHO) «XOpOILIO» «OTIJIMYHO»
AOCTIKCHIA (TIOpOTOBBIit) (cpenHuii) (BBICOKHIA)
KOMIICTCHIIUN
OIIK-1.1. 3HaTh: OTtBeThl Ha Nwmeer CrnocobeH npuBecTu 3HaeT COBPEMEHHBIE
@OopMyJIMPOBAHH | - COBPEMEHHBIE METOIBI Borpockl Nel-9, | mpencraBieHue o MIPUMEPBI METOIOB METOJIbI UCCIIENOBAHUS
e 1ene, XUMHYECKOTO U (PU3UKO- 12-17 k 3a4éTy. | COBpEMEHHBIX aHAJIM3a KOHKPETHOTO | MaTepHUaIOB U MOXKET
IOCTaHOBKA xuMudeckoro ananusa (3H-1) Meroaax (pusuko- Marepuana. BBIOpATh METOJ JIJIst
3a/1a4u KOHTPOJIS XUMHAYECKOTO CBOETO 00BEKTA

1 JTUAarHOCTHKH

aHaJun3a CBOMCTB

HCCIICAOBAaHUA.

IIPOLIECCOB, TBEPAOIO Tea.
000pynoBaHus, 3HaTh: OTtBeTbl HA Nmeer Moer npeanoxuTh 3HaeT NporpaMMHbIE
TCXHUYCCKHUX - 0 IPOTPaMMHBIX NPOAYKTax it | Bormpockl NelO- | mpeacrasiieHue o CBOM BapHaHThLI MPOAYKTHI JJIS
YCTPOHCTB, TEOPETUYECKUX UCCIECIOBAHUMN U 11 x 3auéry. TEOPETUYECKUX TEOPETUUYECKOTO TEOPETUYECKUX
YCIIOBHH Tpy/Ia. MOJEIUPOBAHKS MATEPUATIOB 1 MeTOoJaxX HCCIICIOBAHUS HIIH HCCIICIOBAHNI B
nporeccoB (3H-2). UCCIIEI0BAHUS. MOJEIINPOBaHUs MOJEIINPOBaHUs
IIPEIIOKEHHOTO MaTepHAIIOB U
Marepualia uiu IIPOLIECCOB.
porecca.
OIIK-1.2. YMmets: OrtBeThl Ha Umeer npencrasnenne | CrocoOeH BHIOpATh VYmeeT BbIOUpaThH
Br16op MeToa n | - BEIGpATh POrpaMMHBIN MPOAyKT | Bompocsl Nel0- | o mporpamMmHbIX IPOrPaMMHBIH MPOLYKT | TIPOrPAMMHBIE IPOLYKTHI
METOTUKH JUTSL TEOPETUYECKOTO U 1l u 3a71anue Ne8 | mpomykrax st IS CBOETO IS CBOETO
U3MEPEHUH 3KCTIEPHMEHTAIEHOTO K 3a4€Ty. TEOPETUIECKUX U UCCIIEN0BAHNS U3 TEOPETHUYECKOIO U
MIPY BBIMOJHEHUH | UCCIEAOBAHUS (y_]_) 3KCHepHMeHT2VUTBHBIX CIMCKA NPEUIOKEHHBIX | DKCIIEPUMEHTAIBHOTO
KOHTPOJIA. HCCIICJOBAHNU. MPOAYKTOB. HCCJICIOBAHUI.
YMmers: OtBeThI HA Nwmeer Mosket Ha3BaTh 3HaeT COBPEMEHHBIE
- BBIOpATh METOIBI TS Borpockl Nel7- | mpencraBieHue o METO/bI IIPOTPaMMHBIE
HCCIIEIOBAHUS MAaTEPUAIIOB U 18 k 3auéty n CYILIECTBYOIINX HCCIIEIOBAHUS, MPOIYKTHI JJISt
nporteccoB (Y-2) 3aganue Ne9. METOJax MOJEIUPOBAHUS U MOJEIUPOBAHUS U
MOJIEJTUPOBAHUS 1 MPOTHO3UPOBAHUS MPOTHO3UPOBAHUS
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MIPOTHO3UPOBAHUS XapaKTEPUCTHK XapaKTEPUCTHK
CBOICTB MPEII0KEHHOTO MaTepHaJiOB U U3/ACIIUMN.
(YHKIIMOHATBHBIX MaTepuana.
HaHOMAaTEPHAJIOB.

YMmern: OTBeTHI HA Nwmeer MoseT npeyIoKUTh U | YMeeT 000CHOBATh

- BBIOpaTh METOAMKY M TIPUOOPHI
JUISl aHAJIM3a CTPYKTYPBI U CBOWICTB

BOMpockl Ne5-9,
19 k 3auéry u

npeJcTaBIeHue 00
OTJINYUH METOJMKU

CPaBHHUTH MEKIY
CcO00I HECKOJIBKO

BBIOOP METOJIUKH U
npuOOPOB IS aHAIH3a

maTepuainos (Y-3) 3amanue NelO- | aHanM3a OT METOJa. | METOJMK JUIsl aHajdu3a | KOHKPETHOTO
12. OJIHOTO U TOTO K€ MaTepuana.
CBOMCTBA.
OIIK-1.3. YmMmers: OT4éThl O Nmeer Cnocoben YMeer paccTaBiATh
@OopMyIUPOBAaHM | - paCCTaBUTh MPUOPHTETHI 1a00paTOPHBIX | MPEICTaBICHUE O chopMyIHupOBaTh IPUOPUTETHI
€ BBIBOJIOB U MOJIYYCHHBIX pe3yabTaToB (Y-4) paborax. 3HAYUMOCTHU HECKOJIbKO MOJTy4YEHHBIX
JOKYMEHTUPOBaH HAyYHBIX pe3yJIbTaToB pe3yJIbTaToB.
ue pe3yibTaToB pE3yNbTaTOB. HAy4yHOT'O
KOHTpOJI, MCCJIEJIOBAHMSI.
odopmienne Ymern: OTUETEI O HNmeer Crocoben VYMeer nenats
OTYETHOM - CHIeNIaTh BBIBOJBI 110 PE3YyNbTAaTaM | JIAOOPATOPHBIX | MPEJCTABIEHUE O chopMyIIMpoBaTh I'PaMOTHBIC BBIBOJIBI 11O
AOKYMCHTalUH. uccnenosanus (Y-5) paborax. CTPYKTYpe OT4€Ta O | BBIBOJBI O paboOTe U | pe3y/ibTaTaM CBOMX
HayYHOM CBS3aTh UX C LENb UCCIJIEJOBaHUM.
VICCJIEJOBAHNH. paloTHI.
Ymers: OTtuéthl O Nmeet Cnoco0en coctaButh | CriocoOeH NOArOTOBUTH
- 0pOPMHTH OTYET O MPOAETAHHOM | TAOOPATOPHBIX | MPEICTABICHHUE O IUTaH OTYETA O OTYET O IPOACIAHHOM
uccinenoBanuu (Y-6) paborax. npaBujIax MPOJIeTTaHHOM HACCIIEIOBAHNH.
odopmieHus oTyéra | UCCIETOBAaHUU U
o HUP. chopMyIIupOBaTh
BBIBO/JIBI.
Baagern: OTBeTHI Ha HNmeer CrocobeHn moctaBuTh | Brnageer MeTomamMu
- COBPEMEHHBIC METOIBI Borpoc Ne6-9 u | mpencraBieHue o 3a7a4y JIs 06paboTKH
XUMHYECKOTO U (PU3UKO- 3amanue Ne3-7 | Ha3HAYCHUU MPEITI0KEHHOTO nudpakTorpamm,
xumuueckoro anammsa (3H-3); K 3a4€Ty. XUMHUYECKOTO U METO/Ia aHAIN3a. CIIEKTPOB, MIEKTPOHHBIX
¢buzuko- M300pakeHui .
XUMHUYECKOTO

18




aHaJIku3a

Baanern:
- IIPOrpaMMHBIMHU IIPOAYKTaMU
JIUIS ONMCAHUsA, aHaIu3a U

OTBeTHI HA
Borpockl NelO-
11.

Nwmeet mpencraBneHue
0 TIporpaMMax IS
HaIMCaHUs TEKCTOB,

MoskeT npeoXuTh
porpaMMHBIE
CpeAcTBa st

Bnaneer
pOrpaMMHBIMHU
CpencTBamMu JJis

0TOOpaKEHUSI PE3YIILTATOB Otuérsi 0 PCAAKTHPOBAHNIA HAIHCAHUs TEKCTOB, 00paboTKK U
uccnenosanus (H-1) nmabopaTopHbIx | H300pakenus, peIaKTUPOBAHUS TIpe/ICTaBIeHNS
paborax. 0bpadoTku H300pasKeHwsI, Pe3yIIbTATOB HAYYHOTO
Joxra. Lp;%mqecxoro 00paboTKH HCCIIEIOBAHUSL.
puana. rpaduyeckoro
MaTepuasa CBOEro
HCCIICAOBAHUA.
Baagertsn: OTBeTH HA HNmeer CriocoOeH OIeHHUTh Bnaneer merogamu
- MaTeMaTUYECKUM ammaparoM ais | Bonpockl Nel-3 | mpeacraBieHue o TOYHOCTb CPEJICTB MaTEeMAaTHYECKON
ONMCAaHKs U aHAJIN3a Pe3ylbTaToB | M 3amaHus Nel- | morpemHocTH U3MEPEHHS 1 CTATUCTHKH.
uccnenoBanus (H-3) 2 K 3auéry. CPENICTB U pe3yJIbTaToB
pE3yIILTaTOB UCCIIEIOBAHM.
U3MEPEHHSL.
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[xana ouenuBanus coorBercTByeT CTO CIIGI TU(TYVY):

Ilo pucuuiuiMHE NPOMEXYTOYHAs arTecTauus npoBoauTca B (opme 3auérta. s
NOJy4YeHUs1 3a4éTa JOIDKEH OBITh JOCTHTHYT «IOPOTOBBI» YpPOBEHb CHOPMHUPOBAHHOCTH
KOMIIETECHIINH.

3. TunoBble KOHTPOJIbHbIE 32IaHNUS JIS1 IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTAlluH

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

TeopeTudeckuii BOnpoc:

1. Buapl nOrpeiHoCcT! SKCIIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

2. IlorpemHocTs METOAa U CPEICTBA U3MEPEHMSL.

3.MeTtoabl cTaTHCTUYECKO 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.

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

5. Metoasl pentreHogazosoro anaiausa (PCA).

6. MeTozbl peHTreHOCTPYKTypHOTO aHanu3a (PDA).

7. Mudbdepennmanbupiii Tepmudeckuid anamus (ATA).

8. Meronbl ckaHUpYIOIIEH 2JeKTPOHHOH MuKpockonuu (COM).

9. UK-cnekTpockonus.

10. Teopernueckue uccieI0BaHMU.

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

12. llenu 1 3a1a4u TPUKIAIHBIX U (YHIAMEHTAIbHBIX UCCIICTOBAHHIA.

13. Metopl 1 pecypcehl st HOYYEHHs HAydHOM HH(POPMAIIUH.

14. Orans! nposenenus HUP.

15. Metoabl IaHUPOBAHUS SKCIIEPUMEHTA.

16. Pecypcor st mpoBeaenuss HUP u ux moarotoska.

17. CoBpeMeHHbIE METO/1bI (PU3UKO-XHMHUYECKOTO aHAIIN3A.

18. MeTo1b1 KOMITBIOTEPHOTO MOJISIIMPOBAHUS CBOMCTB BEIIECTB 1 MATEPUAIIOB.

19. Meton u3MepeHus, METOJMKA aHaIU3a U CPEACTBA U3MEPEHHUSL.

IIpakTHyeckue 3agaHus:

1. Tloctpoiite rpaduyeckyro 3aBUCHUMOCTb IO 33JaHHBIM pe3ylbTaTaM HM3MEpPEHHs U

00BsicHUTE €€.

2. PaccunrtaTh cpeiHEeKBaJpaTUYHOE OTKJIIOHEHHUE JUII MACCUBA JAHHBIX.

3. CpaBHUTH 1 000CHOBATH CTENEHb AE(PEKTHOCTU MaTepuanoB o faHHeIM PCA.

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

5. Onucars pesynbratel JITA no nosyuyeHHBIM KpUBBIM.

6. [Ipoanamm3upoBats n3oopaxenne co COM.

7. Pacumdpoats npeioxxkeHHbIi MK-criekTp, Ucronb3ys 1aHHbIE KapTOTEKH.

8. BrIOpaTh mporpaMMHbIE MPOAYKTHI JJiss TEOPETHUECKUX HCCIIEIOBAHUN 110 TPEIIOKEHHOMN
TEME.

9. Tlpemnoxuth HaOOp 3a7ad, KOTOpPhIE HEOOXOMMMO pEHIMTh TpPW 33JaHHON IenH
UCCIJIEJOBAHMS.

10. IpennmoXuTh METOIBI ¥ IPHOOPHI JIJIS KCCIICOBAHMS, 33]JAHHOTO CBOMCTB 00BEKTA.

11. Omnpenenuth NOTPeOGHOCTH B pecypcax /Ui IPOBEIEHH 3alaHHOT0 UCCIIeI0OBAHUS.

4. MeToanyeckne MaTepuajibl 1 oNpeaesieHUs] MPOleIypP OLEHHBAHUS 3HAHMIA,
YMEeHHIl 1 HABBIKOB, XaPAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.

[IpomexxyTrounast arTecTauus MO AUCLUMIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpeboBanusmu CTII CTO CIIGI' TU(TY) 016-2015. KC YK/IB Ilopsimok npoBeaeHus 3a4€TOB U
HK3aMEHOB.

[To nucrumninHe MpoMeXKyTOUHAs aTTecTalus MPOBOAUTCS B popme 3auéra.

[Tkaya oneHnBaHus HA 3a4€TE — «3a4ETY, «He3aueT». [Ipu 3TOM «3a4€T» COOTHOCUTCS C
MOPOTOBBIM YPOBHEM C(POPMUPOBAHHOCTH KOMITETEHITUH.
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