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1. IlepeyeHb NJaHMPYeMBbIX Pe3y/IbTATOB 00y4eHHUS 10 AUCHMILINHE, COOTHECEHHBIX € IVIAHMPYEMbIMH Pe3yJIbTATAMM O0CBOEHUS
00pa3oBaTe/IbHOM POrPaMMBbI.

s ocBoeHus oOpa3oBaTeNbHOI MPOrpaMMbl MAaruCTPaTypbl OOYyYaroIIMICS JOHKEH OBJIAAETh CICAYIOUIMMH pe3yJbTaTaMu OOydYeHHs IO

JTUCLUIUINHE
Kox u HaumeHoBaHue Kox u HanMeHOBaHHE HHIMKATOPA [Tnanupyemblie pe3yabTaThl 00yUIeHUsS
KOMIIETEHIUU JIOCTYIKEHHUS KOMIIETEHIINU (1eCKpHIITOPBI)
OIIK-3 OIIK- 3.4. 3HaTh:

CnocobeH npuodperarthb
U UCTOJIb30BaTh HOBbIE
3HaHUS B CBOEH
npeIMeTHON 00JIacT Ha
OCHOBE
UH(POPMAIIMOHHBIX
CUCTEM U TEXHOJIOTHIA,
npeyiarath HOBbIE HIEU
Y TIOJTXOJIBI K PEIICHUIO
WH)XCHEPHBIX 3a7a4

Bragenvne MareMaTuueckuM anmapaToM
JUUISL ONTMCAHUS, aHaJIn3a,
TEOPETUUECKOTO U
AKCIICPUMEHTAIBHOTO UCCIICIOBAHUS 1
MOJICJIMPOBAHUS MPOIIECCOB CUHTE3a U
WCCTIEOBaHUSI MATEPHAIIOB.

- COBPEMEHHBIE MPEACTABICHUS O (PU3UKO-XUMUYECKHUX SBJICHUSIX, UCIIOIb3YEMbIX
JUTSL MCCIICIOBaHKs MaTepraiioB u nporeccos (3H-1).

Ymers:

- BBIOpaTh METOJI MaTEMAaTHYECKOM 00pabOTKH pe3yIbTaTOB TEOPETUUECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICAOBaHUS TEXHOIOTHUeCKuX pemenuit (V-1).
Biaagern:

- MaTeMaTUYECKUM aIllapaToM JJisi ONTUCAHUS U aHAJIN3a PE3YJIbTaTOB
uccinegoBanus (H-1).

OIIK 3.5.

Hcnionbs30BaHKe MPUKIIATHBIX
IpOTrpaMM U CpPe/ICTB
ABTOMATHU3UPOBAHHOTO
IIPOEKTUPOBAHHUS TP PELICHUN
MHKEHEPHBIX 3aJ1au.

3HaTh:

- COBPEMEHHBIE METOIbI XMMUYECKOT0 B (PU3UKO-XuMHUecKoro ananusa (3H-2);
- 0 MPOrPAMMHBIX MPOAYKTAX I TEOPETUUCCKUX UCCIICAOBAHUM U
MOJICIIMPOBAHMUS MaTepUaoB u mmporeccos (3H-4).

YMers:

- BBIOpATh METO/IBI ISl aHAJIM3a CTPYKTYPY M CBOMCTB ChIphs M poayKiuu (Y-2);
- BBIOpAaTh METOAMKY U MPUOOPHI ISl aHATIM3a CTPYKTYPBI U CBOHCTB CHIPBS U
npoaykuuu (Y-3);

- pacCTaBUTh MPHOPUTETHI MOTYUECHHBIX pe3ynbTaToB (Y-4);

- c/IenaTh BBIBOIBI IO pe3ysibTaTtam uccienoanus (Y-5);

- BBIOpATh MPOTPAMMHBIH TPOAYKT JUISl TEOPETUYECKOTO U SKCIIEPHUMEHTAITLHOTO
uccnepoBanus (Y-6).

Baagern:

- IPOrPaMMHBIMH MTPOAYKTAMH IS OTIMCAHUS, aHAJIN3a U OTOOPaKCHUS
pe3ynbratoB uccinenoanus (H-2)




Kox u nHaumenoBanue Koz u HanmeHoBaHMe HHIMKATOpa [Tnanupyemble pe3yabTaThl 00y4eHUs
KOMIIETEHIINH JOCTHUKEHUS] KOMITIETEHIIUU (meckpunTopsl)

Baajgeer:
- MaTEMAaTUYECKUM aIlapaToM JIJIsi ONMCAHUS U aHAJIU3a PE3YJIbTAaTOB
uccneposanus (H-1)




2. MecTO AMCHUILIUHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JlucuurimHa — OTHOCUTCS K oOs3aTenbHOM yacTH  bioka

1 «JlucuurimHb)

obpazoBarenbHOl porpammel MaructpaTypsl (b1.0.12) u u3yuaercs Ha 1 kypce B 1 cemectpe.
[Tonydennbie B mporecce u3ydeHHS AUCHUIIINHBL «L{udpoBbie METOABI KOHTPOJIS

CTPYKTYPBI ¥ CBOMCTB MPOAYKIIUU XUMHUYECKUX IPOU3BOICTBY 3HAHHSI, YMCHHUS U HABBIKA MOTYT

OBITH MCIIOIH30BAHBI MPU MPOXOXKICHUH MPEATUTUIOMHON MPAKTUKH, & TAKKE TPU BBIMOJTHCHUN

BBIMTYCKHOMN KBaTU(UKALMOHHON pabOTHI.

3. O0beM TUCUUILIHHBI

Bug yueOHOi pabOThI Beero,
ya p 3E/akazem. gacoB
O01mas Tpy10eMKOCTb JUCHUTINHBI 4/144
(3a4eTHBIX AMHUI aKaJIEMHUYCCKUX YacOB)

KonrakTHasi paGoTa ¢ npenojaBaresieM: 52
3aHSTHSI JISKIIMOHHOTO THIIA 16
3aHATHS CEMUHAPCKOIO TUIMA, B T.4. 32

CEMHUHAPBI, TPAKTUICCKHE 3aHATHS (B TOM YUCIIC TPAKTHICCKAs -

MOJATOTOBKA)

nabopaTtopHbIe padOTHI 3aHATHS (B TOM YUCIIC TPAKTUIECKAS 32

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

CamocrosiTesibHas padora 65

®DopmMa TeKylIero KOHTPOJIs TOKJIa1

DopMa IPOMEKYTOYHONH ATTECTALUH

Dx3ameH (27)




4. Conepsxkanue QU CHUNTHHBI

4.1. Pa3zgesnl AMCHUILIMHBI U BUABI 3AaHATHNA

3aHarus
< CEMHHAPCKOI0 - = 2
E THIIA, g =l §”
o _ | axazem.dacel Q _ E S
S & & 7 = =
=i % 8 = =
Ne HaumenoBanue z 5 = o o = o e =
/1 pasjena JUCHUILIMHBI E 5| =5 2 5 3 g 3
SS| S8 E|EE| &S = 3
=5|2E5/ 58|88 =z &
3 |8F |5 |© & §
1 Benenue 1 - - - OIIK-3 OIIK-3.4
2 | TeopeTnueckue METOIbI 3 - 6 20 OIIK-3 | OIIK-3.4
HCCIICIOBAaHUS MaTEPUAIOB OIIK-3.5
3 Meto/1bl IJITAaHUPOBAHUS U 2 - 4 15 OIIK-3 OIIK-3.4
00paboTKH pe3yIbTaTOB
IKCIICPUMEHTOB
4 | HcTpyMEeHTalbHbIE METObI 10 - 22 30 OIIK-3 | OIIK-3.4
HCCIIEIOBAHUA CBOMCTB OIIK-3.5
MaTEpHUaJIOB
Htoro 16 32 65
4.2 ®opMupoBaHNe HHIHUKATOPOB JA0CTHKEHHS KOMIETEHIINA pa3aeamMu
AUCHUILIHHBI
No Kon unnukaropos
i JIOCTHIKEHUS HanMmenoBanwue pa3jenna JUCIUILTAHBI
KOMIICTCHIINH
1. | OIIK-3.4 Beenenne
TeopeTrueckre METOIbI UCCIEIOBAHUS MAaTEPUATIOB.
MeTo/p! IaHUPOBaHUS U 00paOOTKU PE3yIbTaTOB
HKCIIEPUMEHTOB.
HHCTpyMEHTATbHBIE METOJIBI HCCIICIOBAHUS CBOMCTB MATEPHAJIOB.
2. | OIIK-3.5 HHcTpyMeHTalbHBIE METO/IbI HCCTIEIOBAHUS CBOMCTB MaTEepPHAIIOB.
TeopeTrueckne METO/IbI HCCIICIOBAHUS MAaTEPUAIIOB.




4.3. 3aHaTud JeKIMOHHOI0 THIIA

Ne
pasznena
JIAC-
AT -
HBI

HanmenoBanue TeMbl
Y KpaTKoe COoAep KaHuE 3aHSATUS

O0nemM,
aKaj.
Yacel

unoBanuonHast
dbopma

1

BBeagenue

1. OcobeHHOCTH, OTJINYHE MAaTEPHATIOB OT XMMUYECKHX
BemecTB. CTUMYIUPYOIIas Pojb NOTPEOHOCTEH TEXHUKH
JUTSL CO3/IaHUSI MAaTEPHUAJIOB C 33JIaHHBIMUA CBOMCTBAMM.
Hay4yHo 060CHOBaHHBIN CIIJITAHUPOBAHHBIN ITOIX0] B
co3/1aHuU (DYHKIIMOHAIBLHBIX MATEPUAJIOB.

2. IIporao3 u Hay4yHbIe (paHTA3UM 110 BO3ZMOKHBIM
CBOMCTBAaM HOBBIX MAaT€pUAJIOB U METOJIaM UX MOJyUEHHUS.

AUCKYCCHUA

Teopernyeckne MeTOAbI HCCIEAOBAHUA MATEPHATIOB
1. Teopuu, MO3BOJISIONINE KAYECTBEHHO U KOJIUYECTBEHHO
IIPOTHO3UPOBATh CBOMCTBA MAaTEPUAJIOB HA OCHOBE
0COOEHHOCTEH UX COCTaBa U CTPYKTYPBHIL.
Tepmoannamuueckue meToabl. [101x0a61 KBAHTOBOM
TEOPUU TBEPAOTO Tena. Teopunu CBOUCTB
KOMITO3ULIMOHHBIX MaTEPHAIIOB. TeopeTndecKkue OCHOBBI
CO3J]aHUsl HAHO MaTEPHUAJIOB.

2. KoMmproTepHOE MOJIETMPOBAHUE MATEPHAIIOB.
[Iporpammbl N0 MOAEIMPOBAHUIO MOJIEKYJI HOBBIX
coeauHeHuil. [IporpaMmMbl M0 MOAETUPOBAHUIO
Kpuctajios. [IporpaMMbl 10 MOJETMPOBAHUIO
(KOMIIO3UIIMOHHBIX ) MAaTEPUAIIOB U U3/IEITHI.
MopenupoBaHue nosei B Mmarepuanax. MeToq KOHEUHbIX
JJIEMEHTOB.

3. Metoasl TPU3 (Teopun pemeHust n300peTaTenbCKux
3a/1a4).

Metoabl NJIAHMPOBAHMSA M 00Pa0OTKH pe3y1bTaTOB
JKCIIEPUMEHTOB

1. IloaroroBka K 3KCIIEpUMEHTY. METO/IbI INIAaHUPOBAHUS
SKCIIEPUMEHTOB.

2. ToO4HOCTb METO/Ia U CPEJCTB U3MEPEHHUS.

3. MeTtoasl cTaTUCTUYECKONH 00pabOTKH
9KCIIEPUMEHTAIBHBIX JTaHHBIX.

4. MeTo/1bl BU3yanu3aluu U GOpPMBI MTPeICTaBICHUS
PE3YJIBTaTOB IKCIIEPUMEHTOB.

AUCKYCCHUA




Ne
paznena O0bewM,
e HaumeHnoBaHue TeMbl aKaL. WNuaHoBannoHnHas
U KpaTKoe CoJiep KaHue 3aHsATUs dbopma
LUTLTN- 4achl
HBI
4  |MHCTpyMeHTaJbHbIE€ METOIbI HCCJIEIOBAHUSI CBOICTB 10
MaTepHuaJIoB
1. [Tonnydyenue undopMauu 0 MaTepuase npu
BO3/JECHCTBUU HA HETO:
- DJIEKTPOMArHUTHOTO MOJIS Pa3HbIX YacTOT
(peHTreHoBcKHe METO bl aHanuza, Y ®-, Onruueckas—,
Wk- cieKTpocKomus ¥ MUKPOCKOITHUS, aTOMHO-
a0COpOLIMOHHBIN CIIEKTPATBbHBIN aHAIN3).
- DIIEKTPUYECKOro MoJis (B T.4. aTOMHO-CHUJIOBOM
MUKPOCKOII).
- Maruautsoro nons (SIMP, OI1P, macc-cnekTpockornus).
- Tepmuueckoro Bozaeictus (B T.4. ATA).
- DIIeMeHTapHbIX YacTull (B T.4. 3JIEKTPOHHAs
MUKPOCKOIIHSI, HEUTpOHHBIN aHain3, OXKD
CHEKTPOCKOMUS).
- Mexanndeckux Koyiebanuii (B T.4. Y3 AeEKTOCKOIHS).
- Tomorpadus.
2. OcoOeHHOCTH METOIOB HCCIIEIOBAHUS TIOBEPXHOCTH.
4.4. 3aHaTHS CEMHUHAPCKOI0 THUIA
4.4.1. JlaGopaTopHble 3aHATHSA
No O0neM,
pazzneina aKaJl. 4achl
HaunmenoBanue Tembl
FHC Y KpaTKOe COJICpKaHUE 3aHATHUS Hpuveuanne
[UTUTH- B TOM YHCJIE€ Ha
HBI BCETO | MPAKTHYECKYIO
MOATOTOBKY
2 Teopernyeckue MeTOAbI HCCIAEAOBAHMS 6 - Jlokmang Ha
MaTepHuaJioB 3a/IaHHYIO
1. ITouck nHpOpMAIUH O COCTaBE, TeMy

CTPYKTYpE, CBOMCTBAX U NPUMEHEHUHN
BELIECTB U MaTEPUAIIOB B CTAaHJAPTHBIX
0a3ax JTaHHBIX.

2. Pacu€r TepMogHAMHYECKHUX
IapaMeTPOB XUMHUYECKOW CHCTEMBI.

3. MonenupoBaHie METOI0M KOHEUHBIX




Ne
pasznena
JIAC-
LATUIH-
HBbI

HaumeHnoBaHue TeMbI
U KpaTKO€ COJIep>KaHNE 3aHATUS

O0nemM,
aKaJ. 4achl

BCETO

B TOM 4YHCJIE Ha
MIPaKTUYECKYIO
HOJTrOTOBKY

[Ipumeuanue

MeToabl IVIAHUPOBAHMS U 00PadOTKH
pPe3yJIbTaTOB IKCIIePUMEHTOB

1. IToaroroBka K sKCriepuMeHTy. MeTo bl
noJroToBKH 00pasma. Beibop merona
UCCIIETIOBAaHUS U CPEICTBA U3MEPEHUSL.
CpaBHEHHE TOYHOCTH CPEACTB U3MEPEHUS.
2. CpaBHEHUE pa3HbIX METO/IOB U3MEPEHUS
OJIHOTO MapameTpa (TBEPIOCTH MO
Bbpunennio, Poksemny, Bukkepcy, Moocy).
3. Crarucruyaeckas oopadboTKa
MOJIVYEHHBIX IKCIEDUMEHTANbHBIX TAHHBIX

Joknan Ha
3a/IaHHYI0

TeMy

HNHcTpyMeHTA/IbHBIE METObI
HCCJICJOBAHNS CBOMCTB MAaTepPHAJIOB

1. KauecTBeHHBII peHTreHO(Da30BBII
aHaJIM3 C UCIOJIb30BaHUEM 0a3 JaHHBIX
PDF.

2. KonnuecTBeHHBIN peHTTeHO()a30BbIM
a”Hajn3 U MeToJ PutBenbpaa.

3. PEHTreHOCTpYKTYpHBIH aHAIIN3.

4. AHanu3 CTPYKTYpHI CILIaBa C
HCII0JIb30BaHUEM IIPOTpaMM
KOMITHIOTEPHOM 00pabOTKU H300pakKeHH.
5. UccnenoBanue CeKTpOB MPOMYCKaHUS,
norjomeHus U 1up@dy3Horo OTpakeHusl.
6. UK-criekTpocKonus ¢ UCIOIb30BaHNe
®ypbe-npeoOpa3zoBaHusl.

7. OnpeneneHue conep KaHus
MUKpONpUMECEl METO10M aTOMHOM
azcopOuuu.

8. ATOMHO-CHIIOBast MUKPOCKOTIHSI.

9. AHanu3 3KCIepUMEHTAJIbHBIX TaHHBIX
UCCIIEIOBaHMS CTPYKTYPhl MaTEPUAJIOB
METOIOM MaJIOYTJI0BOM nudpakuun
HEUTPOHOB.

10. HccnenoBanue CrEKTPAIbHBIX
XapaKTepUCTHK U 00paboTKa MOJIy4eHHBIX
CIIEKTPOB.

11. UccnenoBanue marepuanios B Y O-
CBETE.

22

Hoxman Ha
3aJJaHHYIO

TEMY




4.5. CamocTosiTeIbHasA padoTa 00y4arommxcst

Ne

azjerna Ob6bem
p o [Tepeuenn BOIIpOCOB AJist aKa ’ ®dopma
CaMOCTOSITEJIbBHOTO U3yUEHHUSI ) KOHTPOJISI
[UTUTH- 4achl

HBbI

2 TeopeTuyeckne MeTOIbI MCCIETOBAHUS MATEPUATIOB 20  |BeicTymnenHwue ¢
- CJI0’KHBIE THIIBI TUArPaMM PaBHOBECHS noxaaoMm (1)

- OnTu4eckue CBONCTBAa KOMIIO3UTOB U HAHOCTPYKTYP.
- ®oroanekTpuueckue 3PpGeKTs B MeTa/UIaX U
JUAJICKTPUKAX.

- Metonsr TPU3.

3 MeToabl IVIAHUPOBAHUS U 00PAadOTKH Pe3yJibTaTOB 15 |BeictymieHnue ¢
JIKCIIEPHUMEHTOB noxsagom (1)

- MeToapl onTUMH3AIUU SKCIIEPUMEHTA.

- [IpoGnemsl yrpaBieHHs] KAYECTBOM.

- [IpoGemMbl TOUHOCTHU U ITATIOHBI.

- HoBbI€ U TpaAMLIMOHHBIE METO/IBI ITIOMCKA HAYYHOMI
nHpopMaIuu.

- CoBpeMeHHasl TEXHUKA MPEJCTaBICHUS U
pacnpocTpaHeHus] HaydYHOH HHGOpMaIuu.

4  |MHCTPyMeHTAJbHbIE METOAbI HCCIE0BAHUS CBOICTB 30 |Beictymienue ¢
MaTepuaJioB noxiaaom (1)

- Pa3BuTHE TEXHUKU U BO3MOXKHOCTEH IKCIIEPUMEHTATIBLHBIX
METOJIOB aHAJIN3a.

- Mukpockonuueckue u I1udpakiinoOHHbIE METObI aHAIIU3a
CBCTOTCXHHUYCCKUX MATCPpUAJIOB

4.5.1 Tembl 10KJIAT0B

B kadectBe Tem I JOKJIada IIO0 2 pasaciny «TCOpeTI/IquKI/Ie MCTOJbI HCCICIOBAHUA
MaTcpHraioB», MOTYT OBITh PEKOMEHAOBAHLI CICAYIOIHUEC TEMBI:

1. [IpyuMeHeHne KOMITBIOTEPHOI'0 MOJIETTMPOBAHUS B CO3/IaHUU HOBBIX MAaTE€pPHAJIOB.

2. TeopeTnueckue MPEeANOCHIIKA CO3LaHNUS MaTEPUAIIOB C SKCTPEMAIIBHBIMU CBOWCTBAMHU.
3. Pa3BuTHE TEOpPETUUECKUX METOJIOB B COBPEMEHHON HayKe.

4. Ponb TeopeTndecKol HayKH B pa3BUTHH LIUBUIIN3ALIUH.

5. Ilpumenenue metonos TPU3 B marepuanoBeneHuu.

B kawectBe Tem g gokinaga no 3 paszmeny «MeToasl miiaHupoBaHHS M 00pabOTKU
pe3yAbTaTOB SKCIIEPUMEHTOBY», MOTYT ObITh PEKOMEH/10BaHbI CJIEAYIOIINE TEMBI:

1. TlorpemHocTtH, paspeuieHve, IyMbl, (GOH MW METOAbl YIYYIIEHUS KauecTBa
IKCIIEPUMEHTA.

2. MeTtoasl yrpaBiIeHUS] KAYECTBOM.

3. IIpoGaeMbl TOUHOCTH U ITAJIOHBI.

4. 3yueHne 1 ONTUMHU3AIHUS TEXHOJOTMYECKOr0 Mpoliecca.

5. HoBbI€ U TpaiMIIMOHHBIE METO/IbI ITOMCKA HAYYHON MH(DOPMAITUH.

B kadecTBe TeM I AOKIaAa IO 4 pasaeiny <<I/IHCprMeHTaJ'IBHBIe METOAbI UCCIICAOBAHUA

CBOICTB Mar€puajioB», MOI'yT OBITE PEKOMECHAOBAHBI CIICAYIOIINEC TEMBI:
1. Pomb Pa3BUTUC UHCTPYMCHTAJIbHBIX MECTONOB aHAJIM3a B HAYKC.
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2. HaHOTeXHOHOI‘I/II/I - IBUTI'aTCJIb ME€TOJ0B aHaJIM13a.

3. LleHTphI KOJUIEKTUBHOTO MOJIb30BaHUS.

4. MextyHapoHasi KOOnepalys B HAy4YHbIX UCCIICIOBAHUSIX.

5. Ilpenenbl U3y4eHUs: MAaTEPUH COBPEMEHHBIMUA METOaMHU.

6. MeTon uccnenoBaHus, KOTOPBIA s UCIIONB3YIO B CBOCH paboTe.

5. [lepedyeHb yueOHO-MeTOAUYECKOT0 00ecriedeH s IJIsl CAMOCTOSITEIbHOI padoThI
00y4YaKIIUXCS 10 TUCHUILINHE.

Meroauueckue yka3aHus sl 00yJaroIuXcsl 10 OPraHu3alii CaMOCTOSITEIbHOU PabOThI
N0 JUCHMIUIMHE, BKIIOYAs IIEpeYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYIIETO
KOHTPOJIS 110 JUCHMIUIMHE M TPEOOBaHUS K HMX BBINOJHCHUIO Pa3MEIICHBI B AJICKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CIHOI'TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacCTB 1Jisl IPOBEACHUSA l'[pOMG)KyTO‘lHOﬁ aTrecranmuun

[TpomMexyTodHast aTTeCTAIHsI 10 TUCIUTUTHHE TPOBOAUTCS B (DOpME dK3aMeHa.

K sk3ameHy A0omycKaroTCsl CTYJEHTHI, BBIIIOJIHUBIINE BCE OPMBI TEKYIIETO KOHTPOJIS.

DK3aMeH TMpeAyCMaTPUBAECT BHIOOPOUYHYIO TIPOBEPKY OCBOCHUS TMIPEIYCMOTPEHHBIX
9JIEMEHTOB KOMIIETEHIIMI M KOMIUIEKTYETCS 3aJaHUSIMU JBYX BUIOB: TEOPETHUECKHUH BOIIPOC
(7t IpOBEPKM 3HAHMI) M MpaKTHUecKas 3aj1aya (s MPOBEPKHM YMEHUN U HABBIKOB), BpeMs
MOJATOTOBKU CTYJEHTa K YCTHOMY OTBETY - A0 45 MuH.

[Tpumep BapuanTa 3agaHuil Ha 3auéTe:

Bapuant Ne 1

1. Meroabl peHTreHOCTPYKTypHOTro aHanu3a (PDA).
2. TlocrpoiiTe rpaduuecKyro 3aBUCMOCTb I10 33JJaHHBIM PE3yJIbTaTaM U3MEPEHUS U
o0BsiIcHUTE €€.

®OoHJ OLIECHOYHBIX CpCACTB 110 JUCHUIIIIMHE ITPEACTABJICH B HpI/IJ'IO)KeHI/II/I Ne 1l

7. llepevyeHb y4eOHBIX U3JaHUI, HEOOXOAMMBIX /IJIs1 OCBOCHHS TMCIUIIUHBI.

a) nevyaTHbIe U3TAHMS

1. Koxyxap, B.M. OcHOBBl HaydHbIX HccleAoBaHUN: YueOHoe mocobue / B. M.
Koxxyxap. — Mocksa: lamkos u K, 2012. - 216 c. - ISBN 978-5-394-01711-7.

2. OCHOBBI HAyYHBIX WCCIICJIOBaHMIA: y4deOHOe TmocoOme mo creml. "MeHEeIHKMEHT
opraam3auu" / b. U. I'epacumos, B. B. [Ipo6simieBa, H. B. 3no6una [u ap.]. — Mocksa: ®opywm,
2011. — 267 c. - ISBN 978-5-91134-340-8.

3. PackuH, A.A. TexHosorus MaTepuaioB MUKpPO-, ONTO- ¥ HAaHOAJIEKTPOHHUKH. HacTp 1.:
yaeOHOoe mocoOue sl By30B 10 HamparieHuto mnoarotoBku 210100 «DmektpoHuka wu
MUKpodTeKkTpoHuka»/ A.A. Packun. — Mocksa: bunowm, 2010, 164 c. - ISBN 978-5-94774-913-7.

4. Pomme, B.M. TexHosorus MarepuaioB MUKpPO-, OIITO- U HAHODJIEKTPOHUKH. YacTp 2.:
yuebHoe mocobue Juis By30B MO HampapieHHIo 1moarotoBku 210100 «3nekTpoHHKa U MUKpPO-
anekTporukay / B.M. Pomuna. — Mocksa: bunom, 2010, 180 c. - ISBN 978-5-94774-913-7.

5. Xumnueckas auarHoctuka marepuaios/ B.I'. KopcakoB, M.M.Csiue, C.B. MsikuH [u
ap.]; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®denepauuu, IlerepOypr. roc. yH-T
nyreit coobmenus. - Cankt-IlerepOypr: III'YIIC, 2010. — 225 c. - ISBN 978-5-7641-0254-2.

6. PycunoB, JILA. Meroasl W cCpeacTBa U3MEPEHUH IMapaMeTpoB KadyecTBa
HaHOTEXHOJIOTHYECKUX MPOIECCOB M XapaKTEPUCTHK XUMHUECKUX HaHOMAaTepHajoB: YueOHOe
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nocobue / JI. A. Pycunos, JI. B. HoBukoB; MunucrepcTBo 00pa3oBanusi U Hayku Poccuiickoit
Oenepannn,  Caskt-lIleTepOyprckuii  TOCYZapCTBEHHBIM — TEXHOJIOTHYECKUW ~ MHCTHTYT
(rexnnyeckuii yHuBepcuter), Kadeapa aBromarnzanuy nporeccoB XUM. MPOMBIIUIEHHOCTH. —
Cankr-IlerepOypr: [0. u.], 2012. - 102 c.

7. PeokkoB, W.b. OCHOBBI HayyHBIX HCCIICJOBAHHA M HW300peTaTENIbCTBA..yueOHOE
nmocobue IS BY30B II0 HaNpaBJIEeHUAM MOATOTOBKM (cmeruanbHOCTAM) 280400 -
"TIpuponoyctpoiicto", 280300 - "Bonnsie pecypchl U Bogonoib3oanue” / U. b. PpikkoB. - 2-¢
u3a., crep. — Cankr-IlerepOypr; MockBa; Kpacnomap: Jlans, 2013. - 222 ¢. - ISBN 978-5-
8114-1264-8.

0) 3JIeKTPOHHbIE U3IAHMS

1. baxmerbeB, B.B. HccnepoBanue MUKPOCTPYKTYPHI CIJIABOB C HCIIOJIb30BAHUEM
KoMItbroTepHOM Tiporpammsl "BuaeoTecT": Meronudeckue yka3anus / B. B. baxmerses, M. M.
CprueB; MunucrepctBo oOpa3oBanus U Hayku Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii
rOCYy/IapCTBEHHBIH TEXHOJIOTWUYECKUH MHCTUTYT (TexHUYeckuil yHuBepcuter), Kadenpa
TEOPETHUECKUX OCHOB MarepuanoBenenus. — Cankr-IlerepOypr: [0. u.], 2011. - 17 c. //
CII6I'TU. Daexrtponnas 6ubnmoreka. - URL: https://technolog.bibliotech.ru (gara oGparenus:
15.02.2021). - Pesxxum gocTyna: it 3aperucTpup. MOIb30BaTeNIeH.

2. borganoB, C.II. PeHTreHOCTpYKTYpHBIH aHalW3 YIIEPOAUCTHIX MAaTEpUajIOB:
Metoanueckue ykazanus / C. I1. bormanos; MunucrepcTBo 00pa3oBaHus U HayKu Poccuiickoit
Oenepanun,  Cankr-lIlerepOyprckuii  rocyaapCTBEHHBIM — TEXHOJIOTHYECKUA  WHCTUTYT
(TexHUYECKU YHUBEPCUTET), Kadenpa TEXHOJIOTHH 3IEKTPOTEPMUYECKHUX 51
MIa3MOXUMUYECKUX MPOU3BOJACTBB. - DJIEKTPOH. TeKcToBble naH. — Cankt-IlerepOypr: [6. u.],
2013. - 26 c. // CIIGI'TU. Dnextponnas ombmmoreka. - URL: https://technolog.bibliotech.ru
(mara obpamienus: 15.02.2021). - Pesxum gocTyma: Ajs 3aperucTpup. MOIb30BaTelei.

3. HccrenoBanwe HAHOCTPYKTYp C TNPUMEHEHHEM CKAHHPYIOMIEH  30HIIOBOM
mukpockornuu: yueOHoe mocobue / K. JI. BacunwseBa, O. M. Umenko, E. A. CocHos, A. A.
Manbirud;  MuHuctepctBo  oOpa3oBaHus U Hayku Poccuiickoit  ®enepauuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIH TEXHOJOTHYECKUM WHCTUTYT (TEXHUYECKHH YHUBEPCHUTET),

Kadenpa xumudeckoii HAHOTEXHOJIOTMM M MATE€PHAJIOB DJJIEKTPOHHON TexHUKH. — CaHKT-
[TerepOypr: [6. u.], 2010. - 63 c. // CIIGI'TU. Dnextponnas Oubnmoreka. - URL:
https://technolog.bibliotech.ru (mara o0pamenus: 15.02.2021). - Pexum pgocryma: s

3apErucTpup. NOJb30BaTENEH.

4. Maxkaposa, JI.®. OcHOBBI CTaHIapTHU3AIMH, METPOJIOTUU, CepTU(UKALUU: ydeOHOe
nocobue s 3a04HOM (QopMbl 00ydeHus HampaBieHUs NoArotoBku «MHpopmatuka u
BhIUMCIUTENbHAs TexHukay / JIL.D. MakapoBa, MuHHCTEpPCTBO 00pa3oBaHUs U HAYKHU
Poccuiickoit  ®enepanuu, Canxt-IlerepOyprckuil  rocyapcTBEHHBIH — TEXHOJIOTMYECKHH
UHCTUTYT (TexHuueckuil  yHuBepcuteT), Kadenpa cucremem  aBTOMaTU3MPOBAHHOIO
npoekTHpoBaHus M ympaBineHus. — Canxrt-IlerepOypr: [6. u.], 2010. — 155 c. // CIIGI'TU.
Onektponnas Oubmmoreka. - URL: https://technolog.bibliotech.ru (mara oGparienus:
15.02.2021). - Pesxum 0CTyMa: s 3apeTUCTPUP. TIOIb30BaTeseH.

5. Onpenenenre NBETOBBIX KOOPAMHAT JIIOMUHO(OPOB U UX CMEceil: MeToA. yka3zaHus /
H. B. 3axaposa [u ap.]; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii denepanuu, CaHKT-
[TeTtepOyprckuil rocy1apcTBEHHBIH TEXHOJOTMYECKUM MHCTUTYT (TEXHUYECKHM YHUBEPCHUTET),
Kadenpa Teopernueckux ocHOB MaTepuanioBeneHus, Kadenpa cucremMm aBTOMaTH3MPOBAHHOTO
npoekTupoBanus W ynpasieHus — Caskt-IlerepOypr: [6. m.], 2011. - 23 c. // CIIGI'TH.
OnektponHas OuOmmoreka. - URL: https://technolog.bibliotech.ru (nara oOpamieHus:
15.02.2021). - Pesxxum gocTyma: Juist 3aperucTpup. MOIb30BaTENEH.

6. CocHoB, E.A. OCHOBBI HAay4YHBIX HCCIEIOBaHUWI: B 2-X 4.: TekcT Jekuwii / E. A.
CocHoB; MuHnuctepcTtBo o0pazoBanus u Hayku Poccuiickoit ®epepauuu, CaHKT-
[TerepOyprckuii rocy1apCTBEHHBIH TEXHOJIOTUYECKUNH WHCTUTYT (TEXHHUYECKUH YHUBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJIOTMM M MaTepUANOB DJIEKTPOHHON TeXHHKU. — CaHKT-
[MerepOypr: [0. u.], 2014. Y. 1. - 2014. - 127 c. /I CII6I' TU. DnekrponHas 6ubnmoreka. - URL:
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https://technolog.bibliotech.ru (mata oOpamenus: 15.02.2021). - Pexum goctyma: ais
3aperucTpUp. MOJIb30BaTENEH.

7. CocHoB, E.A. OCHOBBI HAy4YHBIX HCCIEIOBAaHWI: B 2-X 4.: TekcT Jiekuwid / E. A.
CocHoB; MunuctepctBo oOpa3zoBanuss W Hayku Poccuiickori ®enepanuu, CaHKT-
[TerepOyprckuii rocy/1IapCTBEHHBIH TEXHOJOTHYECKUNH MHCTUTYT (TE€XHUYECKUM YHHBEPCHUTET),
Kadenpa xumuueckoil HaHOTEXHOJOTMHM M MaTEpUANOB DJIEKTPOHHON TeXHMKH. — CaHKT-
[TeTepOypr: [6. u.], 2014. Y. 2. - 2014. - 87 c. // CII6GI' TU. Dnexrponnas 6udnmoreka. - URL:
https://technolog.bibliotech.ru (mara o0pamenus: 15.02.2021). - Pexum pocryma: s
3aperucTpup. NoJb30BaTENEH.

8. Crapues, 0.K. Teopus u mpaktuka usmepenusi temreparypbl / FO. K. Craprges;
MunucrepctBo oOpazoBanust U Hayku Poccuiickoit ®eneparmu, Cankr-IletepOyprekuii
rOCY/IapCTBEHHBIH TEXHOJIOTHUYECKUH MHCTUTYT (TexHuueckuil yHuBepcuteT), Kadenpa
TEOPETUYECKUX OCHOB MaTepuasioBeneHus, Kapeapa TeopeTndeckux OCHOB MaTepUaIOBEICHHS.
— Cankrt-IlerepOypr: [0. u.], 2014. - 146 c. // CII6I'TU. Dnexrponnas 6ubimoreka. - URL:
https://technolog.bibliotech.ru (mara oOpamenus: 15.02.2021). - Pexum jgocryma: mis
3aperucTpup. NoJIb30BaTEINEH.

8. [lepeyeHb 1eKTPOHHBIX 00Pa30BaTEILHBIX PeCypPCcOB, HEOOXOAUMBIX /IS
OCBOEHHUS TUCUMILINHBI.

WNuTepHer-pecypchl: NPOBOAUTH IMOMCK B  pa3IUYHbIX CHUCTEMax, TaKUX Kak
www.yandex.ru, www.google.ru, www.rambler.ru, www.yah00.ru ¥ HCIoJb30BaTh MaTCPHAJIbI
CaliTOB, pEKOMEHIOBaHHbBIX MPEIO0/IaBaTEIEM Ha JIEKIIMOHHBIX 3aHATHUSAX.

C KOMITBIOTEPOB UHCTUTYTA OTKPBIT TOCTYI K:

www.elibrary.ru - eLIBRARY - Hay4yHas 3JieKTpOHHas OMOIMOTEKa MEPHOAUYCCKUX
W3TaHUMN;

http://e.lanbook.com - DaekTpoHHO-OMOIMOTEYHAs CHUCTEMa H3/aaTe/ibCTBa <«JIaHby,
KoleKuuu «Xumus» (KHUTH u3gaTenscTB  «Jlawb», «bunom», «HOT», «lIpodeccus»),
«Hanorexnonorun» (kHUru uzgatenscrsa «bunoM. JlabopaTopus 3HaHUN»);

www.consultant.ru - Koncynsrantlliroc - 6a3a 3akoHOIATETBHBIX JOKYMEHTOB 10 PD n
Cankr-IlerepOypry;

WWWw.scopus.com - ba3a maHHBIX pedepaToB M IMTUPOBAHUS Scopus H3JaTeIbCTBA
Elsevier;

http://webofknowledge.com - VYuuBepcanpHas pedeparuBHas 0a3a NaHHBIX HayYHBIX
nyonukanuiit Web of Science komnanuu Thomson Reuters;

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

www.oxfordjournals.org - ApxuB Hay4HBIX KypHaioB u3narenscrBa Oxford University
Press;

http://www.sciencemag.org/ - IlomHoTekcTOBBIH mocTyn K kypHaity Science (The
American Association for the Advancement of Science (AAAS));

http://www.nature.com - JToctym k sxypHaiay Nature (Nature Publishing Group);

http://pubs.acs.org - Jloctyn k kosuteknuu xypHaiaoB Core + u3maTenbCcTBa American
Chemical Society;

http://journals.cambridge.org - TIToJHOTEKCTOBBIA JOCTYNl K KOJUICKIIMH IKYPHAJIOB
Cambridge University Press.

13


http://www.yandex.ru/
http://www.google.ru/
http://www.rambler.ru/
http://www.yahoo.ru/
../12.04.01/Создание%20новых%20РПД%20по%203++/www.elibrary.ru
http://e.lanbook.com/
http://www.consultant.ru/
../12.04.01/Создание%20новых%20РПД%20по%203++/www.scopus.com
http://webofknowledge.com/
http://iopscience.iop.org/journals?type=archive,%20http://iopscience.iop.org/page/subjects
../12.04.01/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. MeToaunuyecKkue YKazaHud AJad oﬁyqamumxcsl 0 0CBOCHMI0 JUCIHUIIJIMHBI.

Bce BHIBI 3aHATHI 1O JAWCHUIUIMHE MPOBOJSATCS B COOTBETCTBUU C TPEOOBAHHUSIMHU
caenyromux CTII:

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

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

CTII CIIGI'TU 048-2009. KC YK/B. Buapl yueOnbix 3aHsaTHil. CamMOCTOsATEIbHAS
I1aHupyemasi pabora ctyeHToB. OOmue TpeOoBaHus K OpraHu3alyu 1 IPOBEACHHUIO.

[TnmanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3yYeHHE IAaHHOW AUCIUIUIMHBI, JIydlle
BCEr0 OCYILECTBIISATh Ha BECh CEMECTp, MPENyCMaTpHUBas MPU ITOM PETYISPHOE MOBTOPEHHE
IIPOMIEHHOI0 MaTepuaa.

OCHOBHBIMH YCIIOBUSIMHM NPaBWIBHOW OpraHM3aluy y4eOHOro Ipouecca /Ui CTYACHTOB
SIBIISICTCS:

IUIAHOBOCTh B OpraHU3aluyu y4eOHOH paboThl;

Cephe3HOE OTHOIICHHE K M3YUECHHUIO MaTepUaa;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHSTHSA CTYACHT TOJDKEH NPUXOJUTh, IMEsl 3HAHUS 110 YK€ U3yYCHHOMY MaTepHaiy.

10. [lepeyenb UH(POPMAITHOHHBIX TEXHOJIOTHIA, HCNIOJIb3YeMbIX IPH OCYIIECTBJIEHUH
00pa3oBaTe/ILHOIO Mpolecca Mo JUCIUILIHHE.

10.1. UudopManuoHHbIe TEXHOJIOTHH.

B yueOHOM mpomecce MO [TaHHOW JUCHUILIMHE IPEIYCMOTPEHO HCIOJIb30BaHHE
MH(POPMALMOHHBIX TEXHOJIOTHH:

YTEHHE JICKIMH C UCIIOIb30BaHUEM CIIai/1-TIPE3eHTaIIHIA;

B3auMoieiicTBre ¢ oOydaromumucs nocpenctsom SMOC.

10.2. IlporpamMHoe obecrieueHue.

Jlis mpoBefeHUs 3aHATUI HMMEIOTCS IEPCOHATIbHBIE KOMIBIOTEPHl C MPOrPaMMHBIM
o0ecrieyeHneM:
- Onepanunonnast cucrema Microsoft Windows 10 Professional;
- Microsoft Office Std,;
- AnTHBHpYyCcHOEe porpamMmHoe obecnieuenue Kaspersky Endpoint Security;
- Apache OpenOffice.org (Apache 2.0) / LibreOffice (GNU LGPL 3+, MPL2.0);
- PTC Mathcad.

10.3. Ba3bI JaHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.

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

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

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

4. http://google/com/patent- 6a3za matentoB CILIA.

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

6. http://patentmatie.com/welcome - 6a3a nmarenror CLIA.

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 mouckoBasi CHCTEMa HAYYHBIX MyOITUKAIIHH.

11. http://springer.com — aHrIOsA3bIYHAS TIOMCKOBAs CUCTEMA HAYYHBIX ITyOJIMKAIHH.

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

13. http://diss.rsl.ru — 6a3a nucceprarmii.
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14. http://webbook.nist.gov/chemistry - NIST Standard Reference Database.
15. http://riodb.ibase.aist.go.jp/riohomee.html - 6a3a criekTpOB XUMHYECKUX COCTUHEHHUH.
16. http://markmet.ru — mapo4HuK cranei.

11. Marepua/ibHO-TeXHHYECKOE oOecriedeHne 0CBOCHUS JUCHMILIMHBI B X0/1€
peaju3anuu 00pa3oBaTeJbHON MPOrpamMMbl.

Y4yeOHas ayAuTOPUA AJIs1 IPOBEACHUS JEKIIMOHHBIX 3aHATHIA, TPYIIIOBBIX U
WHAMBUAYaAJIbHBIX KOHCYJIBTAIUI, TEKYILEr0 KOHTPOJIS U IPOMEXKYTOUHOHN aTTeCTaluy.
OcHoBHOe 00O0pyHOBaHUE: CTOJBI, CTYJbS; OOCKA; JEMOHCTPALMOHHBIN 3KpaH, MIPOEKTOpP,
KOMIIBIOTED.

ITomemenue AJist cCAaMOCTOATEILHOM PadoTHhI,
OcHOBHOE 00OpYJOBaHUE: CTOJBI; CTYNbs; IPOEKTOP; JKPaH; KOMIIBIOTEPHI C JOCTYIOM K
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT».

s npoBeneHus J1a0OpaTOPHBIX 3aHATUH MacTep KJIACcCOB M JEMOHCTPALMU IMPAKTUUYECKOU
UCCIIEI0BATEIbCKON PabOThI HCIOIB3YETCs cielytoliee 000pyA0BaHHeE:
JlabopaTopusi XUuMH4YeCKHX M TEPMUYECKUX Hcciaeq0oBaHui Ne3
Habop xuMuueckoil mocysbl 1 peakTUBOB.
BerTspkHOM mIKad.
Onekrponeuyn kamepusie CHOJI 3/11 — 2 mT.
Cymmnbasnii mkag 11IC-80-01 CITY.
Becwl ananutuueckue snexkrponnsie BJIP 200.
3akaio4yHas BaHHA.
Boaopoansiit Koppo3uMeTp.
pH-meTp.
JlaGopaTopusi ONTHKO-MeXaHUYECKUX M3MepeHuid NeS
Teépnomep PTII 5011.
Teépaomep TII-2.
Muxpotsépaomep [IMT-3.
VYasTpa3zBykoBoil TBEpaoMep «KoHcTanTta K5V ».
[Mpubop it u3MepeHus mepoxoBaTocT noBepxuoctu Mitutoyo SJ-201.
[TpuGop 11 u3MepeHus mepoxoBaTOCTH MOBEPXHOCTH Ha OCHOBE MUKpockona MUC-11.
Jlazepusrii jampHoMep CONDTROL X2.
Jnuanomep U3B-6.
Mukpockomnbsl U3MepUTEIbHbIE CIIEIAIbHBIE (B T.4 MUKPOKATEephl U ONTUKATOPbI) — 10 mIT.
Konnekuust TOkapHbIX pe3L0B U KOMILIEKT YIJIOMEPOB JJIsl ONPEACIIEHUS UX TEOMETPHUUECKHUX
XapaKTePUCTHUK
Kounnexuust ”HCTpyMEHTOB 1711 00pabOTKU OTBEPCTHI:
Caépia crinpalibHble, IEHTPOBBIE, KOJIbIIEBBIE.
3eHKepbl NWINHAPUYECKUE, KOHNYECKUE.
Pa3BépTku uunuHApUYECcKe, KOHUYECKHE, MAlTMHHBIE pPy4YHble. MeTunKu
Konnexuust dpes:
Konuessie, MmoHouHble, OCeBbIE, aCOHHBIE, MOIYJIbHBIE, (Ppe3epHbIE TOTOBKH.
Konnekuus cBapHbIX COEAMHEHNUH, TIOJTYUYEHHBIX Pa3INYHBIMU METOJAMH: py4YHasi 1yropas
CBapKa, 3JIEKTPOKOHTAKTHAs (CThIKOBAs, TOUEYHAS!, POJIMKOBAs), 3JIEKTPOHHBIM JIy4OM,
HaIiaBKa), 1e(eKThl CBApHBIX LIBOB.
KommuiekT ocHacTKu A1 U3roTOBJIEHUS ITecYaHol popMbl. POPMBI JUIsL TUTHS 1O
BBITIABIISIEMBIM MOJIETISIM.
Kokunu 15 muTes B MeTasuinueckue GopMal.
[IITaHreHMHCTPYMEHTBI (MEXAHUUYECKUE U DJIEKTPOHHBIE IITEHIEHIUPKYJIH,
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[ITAHTEHTTTyOMHOMEPBI, IITAHTCHPEHCMACHI).
MukpoMeTpruiIecKrne HHCTPYMEHTHI (MUKPOMETPBI, TITyOMHOMEPHI, HyTPOMEDHI ).
KanuOpbi-ckoObl 11 KamuOPBI-MPOOKH AJIs1 KOHTPOJIS Pa3MEpPOB JETaJICH.
JlaGopaTropusi cieKTpaJbHbBIX U3MepeHuii Ne7
Crexrpodmroopumerp AvaSpec 3648.
UccnenoBarenbckuii paaunometp 1L 1700.
Cnekropdporomerp CD-46.
Cnektpokonopumerp TKA-BJI.
Spromep OITU-YXJI4.
RLC metp E7-20.
BoasTMeTp yHUBEpCaIbHBIHN 3NeKTpoMeTprueckuil B73-42.
Kommnekc nzmeputensubiii K505.
HcTouHUK KanmuOpOBaHHBIX HANPSKEHUM,
Onexrpometp Keithley.
I'eHepaTop cHrHaaIOB HU3KOYACTOTHBIN ['3-123.
Merommerp I1C-1.
Wcrounnk nmuTanus MocTostHHOro Toka b5-44.
JlaGopaTropusi onTHYeCKHX M3MepeHuii Ne§
Komruiekc ontudeckux uzmepenuit (15 metammorpaduaeckux Mukpockorno MUM-4, MUM-6,
MUM-8, yHuBepcaabHbIi H3MepUTENbHBIN MUKpockon YM-21, pedppakromerp UPD-23, 2
MHUHepaJIoTH4eckux Mukpockona MUH-8,
Muxkpotsépaomep [IMT-3.
OxynsipHas Buaeokamepa k mukpockorny ALTAMI USB.
Jlaboparopusi XMMHYECKHUX U TEPMHUYECKHUX HccaeqoBaHuii Nel(
Habop xumuueckoil mocy/ipl 1 peakTUBOB, BECHI.
BoiTsikHbIC TIKAQBL.
CymuibHbIHA mKad.
BakyymHBII cymuabHbIHA MIKaQ.
TpyOuaras neus conporusieHus I1T-1,2-70.
buauctunnsatops! crexiasinabie bC.
Huctumnstopsr [12-4.
JlaGopaTopus cniekTpajibHbIX H3Mepennii Nell, 16
Crekrpodoromerpsl CD-46, CD-56.
Cnektpokonopumerp TKA-BJI.
Spxomep OITYU-YXII4.
Jlazepnsbrit Mukpoananmu3atop LMA -10.
HK-mukpockor co criekrpodoromerpom Nicolet FTIR 3600.
Cnexrpoduryopumerp AvaSpec-3648.
HccnenoBarensckuii paauometp L1700,
Mukpockon gromuHectieHTHbIN JITFOMAM.
CrekTpomeTp aTOMHO-a0copOronHbrii MI'A-915.
Hudpakxromerp perrreHoBckuii Nikolet.
Muxkpounreppepomerp MUN-4Y42.
Becst WA-21.
YcraHoBKa 11 U3MEPEHHS KPAEBbIX YTIIOB CMAYMBAHUS M TIOBEPXHOCTHON YHEPTUH.
YcTaHoBKa 711 U3MEPEHUS XapaKTEPUCTHK AIIEKTPOXPOMHBIX YCTPOUCTB.
JIBe ynbpTpa3BykoBbie BaHHBI Y3Y-0.25.
MarnuthHble Memanku MM-5.
JlaGopaTopusi XUMHUYECKMX U TEPMHUUYECKHUX UccaeaoBanmnii Nel2, Ne 22
Habop xuMuyeckoil mocypl U peakTHBOB.
BoiTsxHOM mIKad.
Ieunn CHOJI ¢ pa6oueii Temmepatypoii 1100°C — 3 mr.
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ITeus POCMY®EJIb 21/1300°C/5KBT/220.
YcTaHOBKa ra30BOT0 TPAHCTIOPTA.
VYcranoska CBY narpesa.
Becsr BJIK-500.
XOJIOAUIBHUK.

Jla6oparopun Un:kunupunrosoro nearpa CII6ITU(TY)
CkaHUpYIOIIMH 30HI0BBIN aTOMHO-CHIIOBOW MHKpockon ShimadzuSPM-9700;
Jlazepublii audpakHOHHBIN aHanu3aTop pasmMepos yactuil Shimadzu SALD-7500nano;
TepMoMexaHUYECKUI aHATM3aTOp M3MEHEHUS IMHEHHBIX pazmepoB Shimadzu TMA-60;
Tpudomerp Anton Paar THT;
Peomerp Anton PaarPhysica MCR 302;
NK-®ypre ciekrpomerp Shimadzu IRTracer-100;
Juddepennmanbhpiii ckanupyronmii kanopumerp Shimadzu DSC-60 Plus;
Hepusarorpad Shimadzu DTG-60;
YHuBepcaibHas ucnbitatenpHas Mammaa Shimadzu AG-XD plus, 20kN-50kN;
Crextpodoromerp Shimadzu UV-1800;
MHoro¢dyHkroHansHas 1abopaTopHas MalyHa Juist nepeMermmrBanus MagicLab-XP;
Cnexrpometp SIMP Bruker AVANCE 111 HD 400 NanoBay;
PacTpoBblii anexTponHbIi Mukpockon TescanVega 3 SBH;
PenrtrenoBckuii mudpakromerp RigakuSmartLab 3;
[Tpubop 11 poBeieHUsI U3MEPEHUM TeMIepaTypo- U TerionpoogHocTd Netzsch LFA 457
MicroFlash;
[Tpubop cuaxponHoro Tepmudeckoro ananmsa Netzsch STA 449 F3 Jupiter.

12. Oco0eHHOCTH 0CBOEHUS TMCHUIJIMHBI HHBAJIMJIAMHU M JIMIAMH C OTPAHNYEeHHBIMHU
BO3MOKHOCTSIMH 3710POBbSI.

JUis WHBaIMIOB U JIML C OrPAaHUYEHHBIMU BO3MOXKHOCTSAMM Yy4YEOHbIE IPOLECC
OCYILECTBIIsICTCSI B COOTBETCTBUM ¢ [lososkeHneM o0 opraHu3anuu y4eOHOro Ipouecca ajs
0o0ydeHHsT WHBAIKWJOB W JUI] C OrPAaHUYEHHBIMH BO3MOXXHOCTSAMHU 3710poBbst CIIOI'TU(TY),
YTBEPXKACHHBIM pekTopoM 28.08.2014.
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IIpunoxenne Ne 1

K pabodeii mporpamMme TUCIIATILTHHBI

DoH/1 OLIEHOYHBIX CPEICTB
JJIsl IPOBEAEeHUs MPOMEKYTOUHOM aTTeCTAlMH M0 AUCIHILINHE
«IIndpoBbie MeTOBI KOHTPOJIA CTPYKTYPhI H CBOMCTB MPOAYKIIMH XHMHUYECKHX
MPOU3BOJCTB»

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.

Hnnexc Oran
Conepxanue
KOMITCTCHIHH (bopmupoBanms
OIIK-3 CriocobeH mproOpeTaTh W WCHOJIb30BaTh HOBBIC 3HAHUS B | MPOMEXKYTOUYHBIH

CBOEH MpeIMeTHOM 00J1acTH Ha OCHOBE MH(OPMAIIMOHHBIX
CHCTEM U TE€XHOJIOTUM, MPeAJiaraTh HOBBbIC UJICU U TTOAXOIbI
K PEIICHUI0 WHKEHEPHBIX 3ajau
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2. Iloka3aTe/iu U KPUTEPHH OLIEHMBAHUS KOMIIeTEHIHII HA Pa3IMYHBbIX 3TaNaX UX (JOPMUPOBAHUS, IKAJIA OLleHUBAHUS

Kon u [Mokazarenu chopMUPOBAHHOCTH Kpurepuit YPOBHU COOPMHUPOBAHHOCTHU
HaNMEHOBaHHE (mecKkpuUnTOPHI) OTICHUBAHUS (omrcaHme BRIPAXKEHHOCTH IECKPHUIITOPOB)
HHAMKATOpa «YZOBJIETBOPUTEIILHO «XOpOLIO» «OTJIUYHO»
AOCTIKCHUA (MOpOToBHbIii) (cpennuii) (BBICOKMIA)
KOMITICTCHIIUU
OIIK-3.4 3Hnaer: OtseThl Ha Nwmeer npexncrasienne o | CriocoOeH CBA3aTh 3HaeT COBPEMEHHBIE
Bnanenue - COBpPEMEHHbIE NIpe/cTaBnenns | BOmpoc Ned k IIPUPOAC SABJICHUM, METOJ] UCCIIEIOBAHUS | METOJIBI UCCIENOBAHUSA
MATEMATHICCKUM | o (hM3UKO-XUMUYECKHX SK3aMCHY. HMCTIOJIE3yCMBIX JUTA MaTepHana ¢ CTPYKTYPHI U CBOICTB
anmapaToM JUIs aHaJM3a CBOMCTB
SIBJIEHUSIX, UCTIOJIB3YEMBIX JJISI OPOUCXOISAIIUMU TTpU | MaTepuanos. Crioco0eH
OIHCaHMS, MaTepuaoB.
J— HCCJIEIOBAHUS MAaTEPUAIIOB U 3TOM (hU3HKO- BbIOpaTh METO/ Ha
4 (v
Teopertnueckoro u | MPOLECCOB (3H-1) XUMHUYECKUMU OCHOBE 3HaHMU O
IKCTIEPUMEHTATBEHO SIBJICHUSIMU. MPOUCXOISAIINX MPU
0 UCCIICIOBAHUS U 3TOM (HHU3HKO-
MOJIEITHPOBAHUS XAMHYECKUX SBJICHUSX.
TIPOLECCOB CHHTE3A | v\ aar: OTBeTs HA Wmeer npeacrasnenne o | CrocoOeH BHIOPaTh YMeeT rpaMOTHO

¥ UCCIIEI0OBAHUS
MaTepHaoB.

- BBIOpaTh METOJ Bompockl Nel-3 | maremaTuueckoi METOJ] 00paboTKU 00pabaThiBaTh
MaTeMaTHIECKOH 06paboTKH u 3azanns Nel-2 | o6paboTke pe3ynbTaToB | pesynbTaToB pe3yJbTaThl

PE3YIBTATOB TEOPETHIECKOTO U K 5K3aMCHY. WCCJIEJOBAHUM. HCCIIEOBAHMS. TEOPETHYECKOIO U
JKCIIEPUMEHTAIIBHOTO 9KCIEPUMEHTAIBHOIO
HCCIICIOBAHUS UCCIIEIOBAHUS C IOMOLIBIO
TEXHOJIOTUYECKUX PELIEHUN MIpOrpaMMHBIX IIPOJYKTOB.
(V-1)

Baapeer: OTBeTHI Ha Nmeet npeacraBineHue o Crioco0eH OICHHUTh Bnaneer MmeTomamu

- MAaTCMAaTUYICCKHUM allriapaTomM
JJIs1 OITMCaHHA U aHalIn3a
PE3YIbTATOB UCCIICAOBAHUA
(H-1)

Bonpockl Nel-3
u 3amadusa Nel-2
K 9K3aMEHY.

MOrpeIIHOCTU CPCACTB U

PE3YJIbTAaTOB USMCPCHUS.

TOYHOCTB CPEJCTB
HU3MEPEHHUS U
pe3yNbTaToB
HCCIIEAOBAHMUSL.

MaTeMaTUUYECKOM
CTAaTUCTHUKHU.
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OIIK-3.5
Hcnonp3oBanue
MIPUKJIATHBIX
IporpaMm u
CpEICTB
aBTOMAaTHU3UPOBA
HHOT'O
MIPOCKTUPOBAHUS
MIPU PEIICHUH
I/IH)KeHepHI)IX
3ajad.

3naer:

- COBpCMCHHBLIC MCTO/AbL
XHUMHYECKOTO U (HU3UKO-
xumudeckoro ananusa (3H-2)

OTBeTHI HA
Bonpockl Ne5-9,
13 x ’K3amMeHy u
3aganue Ne3-7.

Nwmeer npencrasiieHue o
COBPEMEHHBIX METOJIAX
(HHBUKO-XUMHUIECKOTO
aHaJau3a CBOMCTB
TBEPJOTO TEJIA.

CnocobeH npuBeCTH
MIPUMEPHI METOJIOB
aHaJIN3a KOHKPETHOTO
MaTepuaa.

3HaeT COBpEMEHHBIC
METOABI UCCIIEIOBAHUS
MaTepUaIOB U MOKET
BBIOpaTh METOJI JIS
CcBOEro o0beKTa
HCCIICIOBAHUSL.

3naer:

- 0 IPOTrPaMMHBIX MPOAYKTaX
JUISL TEOPETHIECKUX
HCCIICIOBAHUY U
MOJIEJTMPOBAHKS MAaTEPHAJIOB U
nporeccos (3H-4)

OTBeTsI HA
Bonpocsl Nel0-
11 k sK3amMeny.

Nmeet npeacTaBieHue o
TEOPETUUECKUX METOJIaX
WCCIIEIOBAHNSI.

MoxeT npeanoxuTh
CBOM BapUaHTHI
TEOPETUYECKOI O
UCCJICJIOBaHUSI UITU
MOJICTTUPOBAHUS
PEJI0KEHHOTO
MaTepuana uin
nporecca.

3HaeT IporpaMMHbIE
HPOAYKTHI JUIS
TEOPETHICCKHUX
UCCIICIOBAHUN U
MOJICTUPOBAHUS
MaTepHAIOB H IIPOLECCOB.

Ymeer:
- BEIOpaTh METOMBI [T aHAIH3a
CTPYKTYpPY U CBOHCTB CBIPbS U

OTBeTHI Ha
Borpockl No5-12
K 9K3aMEHY U

Nwmeer npeacrasienue o
CYLIECTBYIOIINX METOaX
aHaJIn3a CTPYKTYPHI U

MoxeT npeaynoXuTh
U3 CITUCKA METOJIbI
JUISL aHAJIU3a

YMeeT BrIOUpaTh METOIbI
JUTSL aHAJTU3a CTPYKTYpPY U
CBOIMCTB MaTepHaoB, B

3a7aHKe i & i T.4. KIMOHAJIBHBIX
nponykiuu (Y-2) 10,12 CBOHCTB TBEPIOTO TENA. | CTPYKTYPBI M CBOHCTB byn
21U, 12. KOHKPETHOTO HaHOMAaTepHaJIOB.
MaTepHaa.
Ymeer: OtBeTH Ha Wwmeet npencrapnenue 00 | MoOXeT NMPEAIOKATE | YMeeT 000CHOBATh

- BBIOpaTh METOAMKY M IPHOOPHI
JUIsL aHAJIN3a CTPYKTYPHI U

Borpock! No5-9,
13k3a
JK3aMEHY YETY

OTJIMYHUH MECTOINKHU
aHajIu3a OT ME€ToJa.

U CPaBHUTH MEXKIY
c000I HECKOJIBKO

BBIOOp METOJIMKU U
npuOOpOB AJIs aHAIH3A

CBOWCTB CBIPbS M TIPOLYKIIHH METOJUK Ui aHaIu3a | KOHKPETHOTO
(V-3) T;aﬂame Ne9- OIHOTO M TOTO K€ MarepHaa.
' CBOMCTBA.

YmMmeer: OT4Y€TEI O Nmeer npejcrasienne o | CiocobeH VMeeT paccraBisith

- pacCTaBUTh IPHOPUTETHI nabOpaTOPHBIX | 3HAYUMOCTH HAYYIHBIX copMyTHPOBATH IIPUOPHTETHI MOIYYCHHBIX

HOJTy4eHHbIX pe3ynbTatos (V-4) paborax. pe3ynbTaToB. HECKOJIBKO pe3yabTaTOB.
pe3yIbTaToB
Hay4HOTO
WCCIIeTOBAHUSI.
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YmMmeer: OTYéTHI O HMeer npencTaBieHue o CrocobeH VYMeeT nenath rpaMOTHBIE
- CIICJIaTh BBIBOJIBI 11O 1a00PaTOPHBIX | CTPYKType OT4ETa O chopMyIIMpOBAThH BBIBOJIbI IO PE3YybTATaM
pe3yJibTaTaM KCCIIEI0BAHUS (y_ pa60Tax_ HaYYHOM HUCCJIICAOBAaHUU. BBIBOJIbI 110 pa60Te u CBOMX UCCIICIOBAaHUM.
5) CBA3aTh UX C ILE]Ib

paboTHI.
Ywmeer: OTBeTHI HA Nmeet npeacTaBieHue o CriocoOeH BeIOpaTh Ymeer BbIOUpaTh

- BBIOpaTh MPOTpaMMHBIH
HPOJYKT JJIsl TCOPETHYECKOTO U

Bonpocsl Nel4-
15 u 3amanue

MPOrpaMMHBIX MPOTYKTaxX
JUTSL TEOPETUYECKUX U

MPOTPaMMHBIN POIYKT
IUISL CBOETO

MIPOrpaMMHBIE TPOAYKTHI
IUISL CBOETO

KCTIEPHMEHTAIBHOTO Ne8 k 3x3ameny. SKCIIEPUMEHTABHBIX HCCIIEIOBAHMS U3 TEOPETHIECKOTO U

HCCIIeIOBAHMUS (Y-G) HCCIICIOBAHWU. CIIMCKa MPEIIOKEHHBIX IKCIEPUMEHTAIIbHOTO
POJIYKTOB. WCCIIeIOBAHUSI.

Baageer: OTtBeThI Ha Nmeet npencrasienne o MoxeT npeaynoxXuTh Bnaneer

- IPOrpaMMHBIMH IIPOAYKTaMHU Borpockl Nel4- | mporpammax juis IIporpaMMHEbIE MpOrpaMMHBIMHU

JUISL OTTUCAHMSI, aHAJIN3a U
0TOOpaKeHHS PE3yIIbTATOB
uccinepoBanus (H-2)

15.

OtuéTHl O
1a00paTOPHBIX
paborax.
Jlokman,.

HaIltMCaHHUsA TCKCTOB,
pEeIaKTUPOBAHUS
M300pakeHus, 00pabOTKH
rpapuuecKoro
Mmarepuana.

CpelcTBa s
HaIltuCaHHus TCKCTOB,
penaKTUPOBAaHUSA
M300paKeHUs,
00paboTKu
rpadu4ecKoro
Marepuala CBOEro
HCCIIeJOBaHUSI.

CpeACTBaMu /st
00paboTKH 1
IPEICTaBICHUS
pe3yJIbTaTOB HAYYHOTO
UCCIICIOBaHMUS.
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[kana ouenuBanus coorBercTByeT CTO CIIGI TU(TVY):

[To nucnumnnHe MpoMeXKyTOYHAs aTTecTalus IPOBOAUTCS B (hopme IK3aMeHa.

3. TunoBble KOHTPOJIbHBIE 3aJaHUA [IJIsl IPOBEACHUS MPOMEKYTOUHON aTTECTAIIUH

a) Bompochl sl OLEHKH 3HAHUN, YMEHMAd M HaBBIKOB, C(HOPMHPOBAHHBIX Y
cryaenTa no komnerenuuu OIIK-3:

TeopeTuveckuii BOonpoc:

1. Buasl mOrpenrHoCTH SKCIIEPUMEHTATIBHBIX PE3yJIbTaTOB.

2. [lorpemiHocTh METO/IA U CPEICTBA U3MEPEHHUS.

3.MeTosbl cTaTHCTUYECKOH 00pabOTKH SKCIIEPUMEHTAIBHBIX TaHHBIX.

4. OU3NKO-XUMHUYECKUX SIBJICHUS, UCTIOJIB3YEMBIC JI1 UCCIICAOBAHUS MAaTCPHUAJIOB U IMTPOLICCCOB

5. Merosl pertrenodaszoboro ananusa (PCA).

6. MeTronbl peHTIreHOCTPYKTypHOTO aHanu3a (PDA).

7. Mudbdepennmanbupiii Tepmudeckuid anamus (ATA).

8. Merobl ckaHUpYIOIIEH 3TeKTPOHHOH MuKpockonuu (COM).

9. UK-cniekTpockomusi.

10. CoBpemeHHbIE METO/IbI (PU3UKO-XUMHUECKOTO aHATTN3a.

11. MeTo1bl KOMITBIOTEPHOTO MOJEIMPOBAHUS CBOMCTB BEILIECTB U MAaTEPUATIOB.

12. Metox n3MepeHus, METOIKA aHAIN3a U CPEACTBA H3MEPEHHS.

13. CoBpeMeHHbIe METOIbI (PU3UKO-XUMHUUYECKOTO aHATH3a.

14. Teopernueckue uccieI0BaHMS.

15. TIporpamMMHBI€e IPOILYKTHI JJIsk MOJCTMPOBAHKS MATEPHAJIOB U IIPOLIECCOB.

IIpakTHyeckue 3aaHus:
1. Tloctpoiite rpaduvecKyr0 3aBUCHMOCTh IO 3aJaHHBIM pe3yJbTaTaM H3MEPEHUs H
00BsicHUTE €€.

2. PaccunrtaTh cpelHEKBapaTUIHOE OTKIIOHEHHUE [T MACCHUBA JTaHHBIX.

3. CpaBHUTH U 00OCHOBATH CTENEHb Ae(PEKTHOCTH MaTepHuasoB 1o JaHHbIM PCA.

4. Onpenenuts (Ga3oBBId COCTaB Marepuaia o audpakTorpaMme obOpasia u Habopy
STAJIOHHBIX 1U(PPAKTOIPAMM.

5. Onucarpb pe3ynbTaThl JJTA 10 MOJTy4eHHBIM KPUBBIM.

6. IIpoananu3upoBats n3obpaxenue co COM.

7. PacmdpoBath npemioxeHHbiil MK-ciekTp, uCnomb3ys 1aHHbIE KApTOTEKH.

8. BbeiOpaTh mporpamMMHbIe MPOAYKTHI Ui TEOPETHIECCKAX HCCIEIOBAHHUIN MO HPEIIOKEHHON
TEMC.

9. Ilpennoxuth HabOp 3ajay, KOTOpble HEOOXOAMMO pELIUTh MPU 33JaHHOM Lenu
UCCJIEIOBAHMUS.

10. IpeanoxxuTh METO b U IPUOOPHI I UCCIEIOBaHMS, 3aJAHHOTO CBOMCTB OOBEKTA.

11. Ompenenuts NOTPEOGHOCTU B pecypcax Ajsl IPOBEACHUS 3aIaHHOTO HCCIIEI0BaHuUS.

4. MeToanuyecknue MaTepuajbl Ui ONpe/iesieHUs] NMPOLeAYP OLEHHBAHMS 3HAHUIA,
YMEHHI H HABBIKOB, XapaKTEePHU3YIOIIHUX ITANbl (JOPMUPOBAHUA KOMIIETCHIIH .

[Ipomexxyrounass arrectauus MO JUCHMIUIMHE IPOBOAMTCS B COOTBETCTBHM C
tpeboBanusimu CTIT CTO CIIOI' TU(TVY) 016-2015. KC YK/IB Ilopsnok mpoBeaeHus 3a4€TOB U
HK3aMEHOB.

ITo nucuuIuIMHE TPOMEXYTOUYHAS aTTECTAIHsI TPOBOAUTCS B (hopMe 3K3aMeHa.

[lkana  omeHWBaHWs  HA  9JK3aMeHe  OaulbHas  (COTIMYHO»,  «XOPOILIOY,
«YAOBIIETBOPUTENBHO», «HEYJOBIETBOPUTEIBHON).
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