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Ipoduins

Kpammpuxarus Bakanasp

dopma 00ydeHHs ovHast

OO0mmast Tpy10eMKOCTb 4 3ET

YacoB 1o yueOHOMY IJIaHY 144 ®DopMBI KOHTPOJISI B CEMECTpax:
B TOM YHCIIE: 9K3aMeH 8
ayJIUTOPHBIE 3aHATUS 48

caMocCTosITeNIbHAs paboTa 60

4acoB HAa KOHTPOJIb 36

PacnpeneJleHne YacCoB JUCHUIIVIMHBI 110 CEMECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 84.2)
Kypee>) HUroro
Henens 12
Bun 3anaruit v | PO | VI PII

Jlexuu 24 124 |24 |24
JlabopaTopHbie 24 124 |24 |24
Uroro aya. 48 |48 (48 |48
KonraxtHast paboTa 48 |48 |48 |48
Cam. pabota 60 [69 |60 |69
Yacel Ha KOHTPOJIb 36 |36 |36 |36
Htoro 144 (153 | 144 | 153




Pabouas nmporpamma

MeToabl (l)I/Bl/lKO-Xl/lMPI‘{eCKI/IX HCCJIeIOBAHUIT HAHOCHCTEM

Pazpaborana B coorserctBnu ¢ OC BO HUTY MUCHUC:

CaMOCTOSTENIFHO YCTaHABIMBAEMBIH 00pa30BaTEIBHbIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuar dexepansHoe
TOCYZapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE yUPEKACHHE BhICIIEro o0pa3zoBanus «HannoHambHBIH HCCIeN0BaTEIbCKUI
TexHonoruueckuid yuusepcurer «MUCuC» mno nanpasnenuto noarorosku 28.03.03 HAHOMATEPUAJIBI (npukas ot 02.04.2021
r.Ne 119 0.8.)

CocraBieHa Ha OCHOBaHUU y‘IC6HOFO IJ1aHa:

Hampasienne nmoxrorosku: 28.03.03 Hanomartepuaisl, , yTBEep)KICHHOTO YUYEHBIM COBETOM AMaisIkckoro ¢ummnara HUTY
"MUCUC" B coctase coorsercTBytomier OITOIT BO 22.09.2022, nporokoin Ne §8-22

Pabouas nporpamma oro0peHa Ha 3aceilaHuN

Ka(be)lpa q)yHK].lI/IOHa.]IbelX HAHOCHUCTEM M BBICOKOTEMIICPATYPHBIX MAaTEPUAJI0OB

IIpotokon ot 16.06.2021 r., Ne20

3asenyrommii kadenpoit Kyznemnos J1.B.



1. HEJIX OCBOEHUA

1.1 | Llexs — copMUpPOBATH TEOPETHUECCKUE U MMPAKTHUCCKHE HABBIKM TPUMEHEHUS METOIOB M CPEICTB KOHTPOIIS TapaMeTpPOB
TEXHOJIOTHYECKUX IPOLECCOB, UCIBITAHUN ¥ JUATHOCTUKH, UCCIEIOBAaHU U KOHTPOJI Ka4eCTBA HAHOCUCTEM U
MaTEPUAJIOB Ha X OCHOBE, OLIEHKHU U IIPOTHO3MPOBAHMS UX SKCIUIyaTallMOHHBIX XapAKTEPUCTHK.

1.2 | 3agaun:

1.3 | Hay4uTh

1.4]1. 9KCIIEPUMEHTAIBHBIM METOaM UCCIEOBAaHUS COBPEMEHHBIX KOHCTPYKIMOHHBIX U HAHOAUCIIEPCHBIX
MaTepuaoB B IIMPOKOM JHANa30He TEMIEPATyp; JaBIEHHH COCTaBOB ra30BOH (a3bl, CKOPOCTEH U3MEHEHUs TapaMeTPOB;

1.5]2. HCHOJIBb30BaHUIO COBPEMEHHOTO 000pYJOBaHUS U MPUOOPOB MPU MPOBEACHUU HCCIENOBATENBCKUX PadoT;

1.6 3. aHaIM3y UCTOYHHMKOB MOrpemrHocTed, npumenennto 1K B Gpu3nko-XUMHIECKUX HCCIIEOBAaHUAX U pa3paboTke

HOBBIX MaT€pHaJIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMBI

Bbnoxk OIT: b1.0

2.1 TpeGoBanus K npenBa[rnTenbﬂoﬁ MOAT0TOBKE 00y4aIoIIerocs:

2.1.1 ®duznyeckue CBONCTBA TBEPABIX TEN

2.1.2 | Meroapl UCClieIOBaHUS MaTEPUAIIOB

2.1.3 | ®a3oBble paBHOBECHS U CTPYKTYpOOOpa3oBaHKE

2.1.4 | Teopwst MOBEPXHOCTHBIX SIBJICHUN

2.1.5 |TexHuka HU3NKO-XUMHYECKOTO SKCIIEPUMEHTA

2.1.6 |dPusuka

2.1.7 | ®usznyeckass XUMHS

2.1.8 | DnexTpoTexHHKa

2.1.9 | Oprannveckas XuMus

2.1.10 | Xumus
2.2 JAucuuniaunel (MOAYJIN) M NPAKTHKH, JJIS1 KOTOPbIX OCBOEHUE TAHHOH JUCHHUILIMHBI (MOAYJIs1) HEOOX0AMMO KaK
npeauIecTByoLee:

3. PE3YJIbTATBI OBYYEHMUA 11O JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMHUPYEMbBIMH
KOMIIETEHIIUSAMMUA

OIIK-3: Crioco6eH mpoBOAUTH U3MEPEHUsI H HAOII0IeHHs, 00pa0aThHIBATH U NMPEACTABJIATH IKCIIEPUMEHTAIbHbIE JaHHbIE

3HaThb:

OIIK-3-31 ®usnveckue u GU3UKO-XUMHUYECKAE OCHOBEI METOJIOB HCCIICIOBAHUN HAHOCTPYKTYPHPOBAHHBIX KOMITO3UIIMOHHBIX
MaTepuaIoB

YMmeTb:

OIIK-3-Y1 PaboTaTh Ha COBPEMEHHOM Hay4HO-HCCIIEI0BATEIHCKOM 000pyI0BaHUH, IIPEAHA3HAYEHHOM AJISI U3MEPEHHS
XapaKTEePUCTHK HAHOCTPYKTYPUPOBaHHBIX KOMIO3UIIMOHHBIX MAaTEPHAJIOB

Baaaernb:

OIIK-3-B1 Meronukamu u3MepeHUit XapaKTepUCTUK HAHOCTPYKTYPUPOBAHHBIX KOMITO3HIIMOHHBIX MAaTCPHAIIOB

4. CTPYKTYPA U COJEP)KAHHUE

Kon HaumenoBanue pa3nesoB u | Cemectp | Hacos | @opmupyemsble | Jluteparypa | Ilpumeuanue KM Beimosan
3aHATUSA TeM /BUJ 3aHATHA/ / Kype HHIMKATOPBI H 3. seMble
KOMIeTeH it pecypcsl padoThI

Pa3nen 1. BBegenue.
Mertoasb! onpenesieHust
Tem10(pu3nyecKux
XapaKTepUCTUK BellecTB U
npoieccon




1.1 3HaueHue GuzuKo— 2 OIIK-3-31 J1.1 KM1,K Pl
XUMUYECKUX HCCIIeI0BaHUN JI1.2J12.1 M2
JUISL U3y4YeHHs] MaTepHaJIoB, J2.2
pa3paboTKe BHICOKUX
TEXHOJIOTHI U TTOBBILICHUS
KayecTBa MPOLYKLHUH.

Hampasienne pabor
Pa3NUYHBIX HAYYHBIX IIKOJ B
Poccuu u 3a pyGesxxom 1o
(DU3UKO—XUMUIECKUM
METO/1aM HCCIIEe0BaHMS
MPOLIECCOB U MaTEPUAJIOB.
Bomnpocs! ctannaptuzanuy 1
Metposoruu. [Torpennoctu
u3mepeHui. /Jlex/

1.2 Teopus 2 OIIK-3-31 J1.1 KMIL,K P1
KaJIOPUMETPUUYECKOTO OTBITA. JI1.2J12.1 M2
Mertonbl onpeneneHus 22
TEIIOEMKOCTH | TETJIOT
(hazoBbIX MmepexonoB. /JIex/

1.3 BricokoTemneparypHas 2 OI1K-3-31 J.1 KM1,K P1
kanmometpusi. Onpenenenue JI1.2J12.1 M2
TEIUIOT CMEIICHHUS. 2.2
MukpoxkanopuMeTpus u
o0nactu ee
npumeHerus. /JIex/

1.4 CrauuoHapHbIe U 2 OIIK-3-31 JI1.1 KM1,K P1
HeCTalIOHApHBIE METOBI JI1.2J12.1 M2
HU3MEpEHHSI 2.2
TEIUTIONPOBOTHOCTH.

Teopernueckue OCHOBBI
METO/I0B TEPMOTPABUMETPHH.
KoHcTpyKIus yCTaHOBOK U
TEXHUKA

sKcnepumenTa. /JIex/

1.5 HccnenoBaHne KUHETUKH 4 OIIK-3-V1 J1.3 KM1,K | P2,P3
JIeruIpaTainuy 1 JI1.4J12.1 M2
BOCCTaHOBJICHHS 22
HAaHOPa3MEPHBIX CUCTEM B
PEKUME JTMHEHHOro
Harpesa /J]a6/

1.6 Ormpenenenue 4 OIIK-3-Y1 JI1.3 KM1,K P2,P3
TEIIONPOBOAHOCTH JI1.4J12.1 M2
HaHomopoIkos /JIad/ 2.2

1.7 [IpopaboTka maTepuanon 23 OIIK-3-B1 JIT.1J11.2 KM1,K | P1,P3,P
JIKIIAH, IIOJITOTOBKA K J1.3 M2 2
3amuTe 1a00paTOPHBIX JI1.4J12.1
pab6or. /Cp/ 2.2
Pa3nen 2. Metoasbt
H3y4eHHs MIOBEPXHOCTH U
TMOBEPXHOCTHBIX CBOICTB

2.1 Teopernueckue OCHOBBI 2 OIIK-3-31 J1.1 KM1,K P1
METOJIOB U3MEPEHUS JI1.2J12.1 M2
MTOBEPXHOCTHOT'O HATSKCHHUS. 2.2
Knaccugukarnmst METOI0B.

TexHHKa 9KCIIEPUMEHTOB U
HUCTOYHUKU
norpenrHocted. /Jlex/

2.2 MeTtoap1 UBMEpEHHS 2 OIIK-3-31 JI1.1 KM1,K P1
MTOBEPXHOCTHOU SHEPrUH JI1.2J12.1 M2
TBepabIX Tel. /JIex/ J2.2




2.3 MeTo 1Bl UCCaeIOBaHMS 2 OIIK-3-31 JI1.1 KM1,K P1
CMaYMBaHMs U PACTEKAHHUS. JI1.2J12.1 M2
Pacuer mex¢aszHoit sHEprHN. 2.2
Omnpenenenue BeTUIHNHbI
aacopOIMU KOMIIOHEHTOB
pacmiaBa. AHaJIU3 TOUHOCTH
MeTon0B. /JIex/

2.4 Metos! onpeaeneHust 2 OIIK-3-31 J.1 KM1,K P1
YAETbHOM MOBEPXHOCTH U JI1.2J12.1 M2
MOPUCTOCTH. AHAIU3 2.2
JTUCTIEPCHOTO COCTaBa
MOPOLIKOB, MCCIEOBaHUE
MOPGOJIOTHH U CTPYKTYPbI
JTUCTICPCHBIX H
YIBTPaIUCIIEPCHBIX
nopouIkos. /JIex/

2.5 W3mepenne aucnepcHOCTH 4 OIIK-3-V1 J1.3 KMLK | P2,P3
MOP(OTOTHUECKUX JI1.4J12.1 M2
3JIEMEHTOB HAHOCHCTEM I10 2.2
aZCOpOIIMOHHBIM
JaHHbIM /J1a6/

2.6 Omnpenernenue CTaOMILHOCTH 4 OIIK-3-¥1 JJ1.3 KM1,K P2,P3
KOJIIOWIHBIX cucteM /J1ab/ JI1.4J12.1 M2

2.2

2.7 ITpopaboTka MaTepuanos 23 OIIK-3-B1 JI1.1J11.2 KM1,K | P1,P2,P
JIEKIIAH, MOTOTOBKA K J1.3 M2 3
3aIUTe JIA00PATOPHBIX JI1.4J12.1
pab6or. /Cp/ 2.2
Pa3nen 3. MeToanl
onpeaeneHust GU3NYECKHX
CBOIICTB

3.1 Teopernueckue OCHOBBI 2 OIIK-3-31 J.1 KM1,K P1
CTallMOHAPHBIX U JI1.2J12.1 M2
HECTAIlMOHAPHBIX METOJIOB J12.2
M3MEPEHUSI BI3KOCTH.

U3mepenue Ba3kocTu
CBOOOHBIX 3aTyXAIOIIUX
KPYTHJIBHBIX KOJICOaHUIA.
BubpanuoHHEIH MeTox
W3MEpPEHHsI BA3KOCTH U €T0
BapuaHThl. /JIex/

3.2 MeTtob1 onpeieTIeHUs 2 OIIK-3-31 JI1.1 KM1,K P1
wioTHOCTU. Teopernueckue JI1.2J12.1 M2
OCHOBBI ¥ METOJIbI U3MEPEHHSL 22
AJIEKTPOIPOBOAHOCTU
METAJUIMYECKUX U MOHHBIX
pacrtutaBoB. /JIex/

33 Teopernueckue OCHOBBI U 2 OIIK-3-31 J.1 KM1,K P1
KJaccu(puKaus METoI0B JI1.2J12.1 M2
WM3MEpEHHUS JaBJICHUS 2.2
napa. /Jlex/

34 Ormpenenenue naBaeHMs napa 2 OIIK-3-31 J.1 KM1,K P1
METOJIOM NI€pEeHOCca MOTOKOM JI1.2J12.1 M2
WHEPTHOTO rasa, UCTIapeHHs C J2.2
OTKPBITON TIOBEPXHOCTH,
3¢ dy3un 1 U30TOTHOTO
obmena. /Jlex/

3.5 Ornpenenenue 4 OIIK-3-V1 J1.3 KM1,K P2,P3
IMOBEPXHOCTHOT'O HATSKEHHUSI JI1.4J12.1 M2
Y IJIOTHOCTH 2.2
sxuaxocreit /J1ad/

3.6 W3mepeHue BA3KOCTH Ha 4 OIIK-3-V1 J1.3 KM1,K P2,P3
pPOTallMOHHOM U JI1.4J12.1 M2
BHOPAIMOHHOM 22

BUCKo3uMeTpax /J1a6/




3.7 [TpopaboTka MaTepranoB 8 23 OIIK-3-B1 JI1.1J11.2 KM1,K | P1,P2,P
JIEKIIAH, MIOJITOTOBKA K J1.3 M2 3
3aIUTe JIA00PATOPHBIX JI1.4J12.1
pabot. /Cp/ 2.2

5. POHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KonTponbHble MeponpusiTus (KOHTPOJIbHAsA padoTa, TeCT, KOJIJIOKBUYM, JK3aMeH U T.I), BONPOCHI JIJIS
CaMOCTOATEIbHOI MOATOTOBKH
Kon Konrponsroe rilioiel?;:(l)w I1’)116 Bompocs! 115 moaroToBKu
KM MEpPOIPUITHE A P p A A

KOMIIETEHIINI




KM1

KP1

OIIK-3-31

AMIIIATY JTHO-PE30HAHCHBIN BAPUAHT H3MEPEHHS BSI3KOCTH.
BeckoHTaKTHBIN METOJ] U3MEPEHHSI ANEKTPOIPOBOAHOCTH PACIIIABOB.
B xakoM cirydae MOXKHO IPHHATH, YTO TIOBEPXHOCTHAS YHEPTHS paBHA
MOBEPXHOCTHOMY HATSKEHHIO?

Jatb onpeneneHne BI3KOCTU PaCcIIaBOB.

Jlatb onpeneneHye NOBEpXHOCTHOIO HANPSKEHUS.

JlaTs onpeneneHue IMOBEpXHOCTHOMY HATSDKCHHUIO, TOBEPXHOCTHOMY
HAIPSHKEHUIO U TIOBEPXHOCTHOI SHEpruu.

JunaTomeTpuueckuii METOI U3MEPEHHUS INIOTHOCTH PacIlJIaBOB.
3aBUCHT JI TOYHOCTH OIIPEICIICHNs 00beMa KaIlK OT €€ pa3MepoB?
3ageM MPOBOAUTCA TPATYHPOBKA BHOPAIIMOHHOTO BUCKO3UMETpa?
M3mepenue BA3KOCTH POTALIMOHHBIM METO/IOM.

W3mepeHue II0OTHOCTH paciljlaBOB METOIOM IIPOHUKAOLIETO
W3ITyYeHUSL.

M3mepenue MI0THOCTH paciljlaBOB METO/I0M CIUTIOLEHHON KaIlIH.
W3mepeHne II0THOCTH paciljlaBOB METOJIOM XaHTaA3e.

V3amepeHe MOBEepXHOCTHOTO HATSHKEHHS PACIIIIABOB METOIOM OOJBIION
KaIuTh.

M3mepenune MoBEpXHOCTHOTO HATSHKEHHS PACIIaBOB METOJIOM
MaKCUMaJIbHOT'O JIaBJIEHHsI B Ta30BOM ITy3bIPHKE.

M3Meperne TOBEpXHOCTHOTO HATSDKEHNUS TYTOIUIaBKHX METAaIJIOB.
M3mepenue ynpyrocty napa METOJOM HCIIAPEHUs ¢ OTKPBITOU
MIOBEPXHOCTH.

W3mepenue ynpyroctu napa MeronoM Jlanrmropa.

W3mepenue ynpyroctu mapa merogoM 3 dys3uu Kayncera.

Kak 3aBHCHT TOUHOCTH OMpeAeneH sl TOBEPXHOCTHOTO HATSKEHUS
METOJIOM JIeXalIei Karui oT ee 00beMa?

Kakne MeTopI MOTYT IPUMEHATHCS [UIS HCCIICIOBAHMS HAHOYACTHIT
pa3mepoM 5 HM?

Kakune MeTopl HEN30TEpMUYECKO KUHETUKY BbI 3HaeTe?

Kaxkwue mporieccsl MOKHO H3ydaTh METOAOM TEPMOTPAaBUMETPHH?
KaxoBa norpemnocts onpenenesus Ea metoom tepomrpaBuMerpun’?
KakoBa norpemnocts onpenenenus [JH meromom ATA?

Kakoil MeTox cnenyer BEIOpaTh [UIsl ONpeeNieHUs PacpeaeIeHuUs
HaHouactull Fe o pazmepam?

Kaxkoii MmeTox crexyeT BEIOpaTh A ONPEACIICHUS CPEIHETO pa3Mepa
qactull nopouika Fe MukpoHHoro pasmepa?

Merox npuHYIUTENEHOTO (POPMHUPOBAHHUS KAIUIH.

Ot gero 3aBUCHT (popMa JIexKaIeH Karmm

IIpenmyiecTBa 1 HENOCTATKU METOA 3aTyXAIOIUX KPYTHIBHBIX
KoJICOaHUIA.

IIpenmyniecTBa U HENOCTATKH METO/Ia PETIEPHOM TeMITEpaTyphl.
IIpenmyuiecTBa ¥ HEAOCTATKH HEN30TEPMUUYECKONW KMHETHKU.
[TpenMymiecTBa 1 HEJOCTATKH Pa3HOCTHO-IU(D(EPEHIIATBHOTO METOIA
oIpeeNeHNs] KHHETHIECKHX ITapaMeTpoB Iporecca B
HEH30TePMHUYECKUX YCIOBHSAX.

IIpyMeHNMO U TOHATHE MTOBEPXHOCTHOTO HAMPSDKEHUS K )KUIKOMY
COCTOSIHUIO?

Pacriucats 6anaHc cril B METO/Ie BUOPAIIMOHHOTO BUCKO3UMETPA.
PryrHas nopomerpusi.

CranoHapHble METO/Ibl U3MEPEHUS BI3KOCTH.

TemnepartypHas 3aBUCHMOCTD TOBEPXHOCTHOW HEPTUH U
MOBEPXHOCTHOTO HAPSKEHHUSI.

YcTpoiicTBO U pUHLMT paboTa TEPMOrpaBUMETPUIECKOTO
aHaIu3aTopa.

YacToTHO-(a30BBII BapHaHT H3MEPEHNUS BSI3KOCTH BHOPAIIHOHHBIM
METOAOM.

Uro Takoe yaenpHasi CKOpocTh npouecca?




KMm2

KP2

OIIK-3-31

Merog BUMC.

Meton MHOTO(A3HBIX PABHOBECHH.

Merton HyneBOH MOI3yUYeCTH.

Meropn ITUP.

Merto IpUHYAUTETBHOTO (POPMHUPOBAHUS KaILIH.

Merton paciuenieHus KpucTania.

Meron criaKuBaHU KaHABOK.

Meto TepMUYECKOTO TPABICHHS TPAHUII 3€PEH.

Mero/b! aHAIN3a HOBEPXHOCTH 10 AU(PPAKIMHN SIESKTPOHOB.
Mertomp! aHaIM3a TIOBEPXHOCTH 110 YMHCCHU KBAHTOB.

Mertos! aHATTH3a TOBEPXHOCTH TI0 SMICCHH 3JIEKTPOHOB.

Merto/b! aHATH3a HOBEPXHOCTH C BO30YXKICHUEM HOHAMH.
MerTo/b! aHaIM3a MOBEPXHOCTH C BO30YKICHUEM KBaHTAMHU SHEPTUH.
Mertonps! aHaNH3a TOBEPXHOCTH C BO30YKICHHEM TOJIEM.

Mertoast UK u YO cniekTpockonuu.

Mertozb! onpeeneHys MOBEPXHOCTHON SHEPTHH TBEPIOIo Tela.
MeTtomp! onpeneneHns SHepTUH TPaHUIIBI pa3/iesia TBEPIOE TeNo-
KHJKOCTB.

Onpenenenue Mexx(hazHONW YHEPTHH.

Ompenenenue Me3010p B 00pasIie.

OmnpeneneHne MEKPOIIOPHUCTOCTH 00pasiia.

OmnpeneneHne MOBEPXHOCTHON SHEPTUH MEXK3EPEHHOM IPaHUIIBI
pasnena.

Onpenenenue NOBEPXHOCTHOMN 3HEPTUU TBEPIOTO Tela B apax
KUJKOCTH.

OmnpeneneHne cTENeHH MPEBPAIEHHs TI0 TePMOrPaBUMETPUIECKUM
JIAHHBIM.

OmnpenerneHne yAenbHOH MOBEPXHOCTH U MOPHCTOCTH TBEPIOTO TeTa.
Omnpenenexne yAenbHOH TOBEPXHOCTH 00pa3IOB.

OrmpezieneHye SHEPrUy IpaHUIBI pa3zesna )XUAKOW 1 TBepioi (asbl.
ITpeumymectBa Merona J0C.

IIpenmymecrBa MeToga DCXA.

PryTHas nopomerpus.

YactoTHO-()a30BBII BapHaHT U3MEPEHHS BA3KOCTH BUOPALIIOHHBIM
METOOM.

5.2. Ilepeuyennb padot, BbInOIHAeMbIX 0 Aucuuniuie (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

IIpoBepsiemsbie
Kon HazBanune PoBep
WH/IUKATOPBI CogeprxaHue paboThl
paboTsI paboTsI N
KOMIICTEHIIN I
P1 [IpopaboTka OIIK-3-Y1 IIpopaboTka JIEKHHOHHOTO MaTeprana
JIEKIIUOHHOTO
MaTepuana
P2 Brinmonuenue OIIK-3-V1 O06paboTKa SIKCIIEPIMEHTATBLHBIX JAHHBIX, BBITIOJIHEHUE PAacUeTOB
pacueroB mo COTJIaCHO MHJIUBHUIYaTbHOMY 33JaHUI0, POPMYITUPOBKA BHIBOJIOB
11a60paTOPHBIM
paboram
P3 [ToaroroBka OIIK-3-Y1 OdopmiteHre pe3ybTaTOB PACUETOB B COOTBETCTBHH C IIPHUHATHIMU
3amure HOpMaMu 0(hOpMIIEHUS HAYYHO-TEXHUIECKOH JOKYMEHTAIINH, IOMCK
1a00paTOPHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHL.
pabot

5.3. OueHo4yHbIe MaTepHaIbl, HCIOJIb3YyeMble ISl IK3aMeHa (onucaHue OUJ1eToB, TECTOB M T.I1.)

DK3aMEHAIIMOHHBIH OUJIET COCTOUT U3 9 TEOPETHUECKUX BOIIPOCOB. Kaxk bl BOIPOC 0XBATHIBACT COOTBETCTBYIOIINH pa3jien Kypca
Y HaIlpaBJIeH Ha MPOBEPKY POpPMUPOBAHHS KOHKPETHON KOMIEeTeHIINN. KOMITIEKT SK3aMEHAlMOHHBIX OMIIETOB XPaHUTCS Ha
kadeape. [[pumep THUIIOBOTO SK3aMEHALIMOHHOTO OuiieTa npencTasieH B [IpunokeHun.




5.4. MeToanKka OlleHKH OCBOCHMS JHCHUILIHHBI (Moay.as1, npaktuku. HUP)

O1eHKa «OTIHMYHOY» - 00YHYAIOIIUICS MTOKa3bIBAET IIIyOOKHUE, HCUEPIBIBAIOLINE 3HAHHUA B 00beMe IPOHIEHHOM MporpaMMBlL,
YBEPEHHO JEHCTBYET 110 IPUMEHEHHIO MTOJIyYCHHbBIX 3HaHUH Ha MPaKTHKE, TPAMOTHO U JIOTUYECKH CTPOHHO M3JIaracT MaTepHal npu
OTBeTe, yMeeT (popMyIHPOBATh BEIBOIBI U3 M3JI0)KEHHOTO TEOPETHYECKOTO MaTepHala, 3HAeT TOMOTHATEIEHO PEKOMEHIOBAHHYIO
JIUTEPATypYy.
OreHKa «X0poLIoy» - 00yYaroNMiics MOKa3bIBaeT TBEPIbIE U IOCTATOYHO MOJIHBIE 3HAHUS B 00bEMe NPOHAEHHON IPOrpaMMBl,
JIOITyCKaeT He3HAUUTEIbHBIC OMIMOKHU MPH OCBEIICHNH 3a/IaHHBIX BOIIPOCOB, PaBUIILHO JEHCTBYET 110 IIPUMEHEHHIO 3HAHUI Ha
MpaKTHKE, YETKO M3JIaraeT MaTepHal.
Or1eHKa «yIOBIETBOPUTEIHHOY» - O0YUAIONIHICS [TOKA3bIBACT 3HAHUS B 00bEME PO ICHHON IPOTPAMMEI, OTBETHI U3JIATAeT XOTS U C
ommOKamMu, HO yBEPEHHO HCIIPABIISIEMBIMH 11OCIIE JOTIOIHUTEIBHBIX M HABOSAIINX BOIIPOCOB, MPABUIBHO JEHCTBYET 110
MPUMEHCHHIO 3HAHWH Ha MTPaKTHKE;
Or1eHKa «HEYAOBICTBOPHUTEIIBFHOY - 00YJAIOIIHICS TOITyCKaeT rpyOble OMIOKHM B OTBETE, HE IOHUMAET CYITHOCTH H3J1araeMoro
BOIIPOCa, HE yMEET IPUMEHSTh 3HAHUS Ha IIPAKTHKE, AaeT HEIOJIHbIC OTBETHI Ha JOMOJIHUTEIbHBIC U HABOSIINE BOIPOCHI.
OueHKa «He sIBKa» — 00y4aromuiicss Ha HK3aMeH He SBHJICS.

6. YHAEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi iutepaTypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOpBI, COCTAaBUTENN

3ariaBue

Bubnnoreka

H3nmarenscTBo, TOI

JI1.1 | A6pamos H. H., bero | CoBpeMeHHBIE METOIBI DJeKkTpoHHast OnbIHoTeKa M.: U3n-so MUCuC, 2011
B. A, T'epuiman E. U., |uccnenoanuii
1p., Kanomkun C. [I. | QyHKIMOHAIBHBIX MaTepHaOB:
71a0. MPaKTHKYM: y4eO.
nmocoOue IS CTyA. By30B,
00yu. mo Hanp. 'Mertamnyprus'
JI1.2 | Apcentses II. I1., Ousnko-xuMuueckue Mmeroasl | bubnnorexka MUCuC M.: Merannyprus, 1988
SIxoBnes B. B., HUCCJICIOBAHMS
Kpamennnnukos M. METaJUTyprU4eCcKuX MpOLECCOB:
I, op. Y4eOHUK IS CTYA. METAILTYPT.
crell. By30B
JI1.3 |JleBuna B. B., DHU3UKO-XUMUS DJeKkTpoHHas O6ubIHoTeKa M.: Uzn-so MUCucC, 2010
Konroxos 1O. B., HaHOCTPYKTYPHBIX
®unonos M. P., np. MaTepuasoB: J1ab. MPaKTHKYM:
yueb. mocobue 1Jisl CTy . BY30B,
00y4. o Hamp. 150700 -
dusnueckoe
MaTepHaJoBeACHUE
JI1.4 | ®unonos M. P., Mertoabl pU3NKO-XUMHUYECKUX | DIeKTpoHHas OuOInoTeKa M.: [MUCuC], 2016
Kontoxos IO. B., UCCIIeIOBaHUI MPOLECCOB U
Kysnemnos /1. B., mp. Matepuanos (N 2928): nab.
MPaKTUKYM
6.1.2. lonoJHHUTeNbHAS JTUTEPATYpPa
ABTOpBI, COCTAaBUTEIH 3arnaBue bubnuoreka WznarenscTBO, TOX
JI2.1 |Bacunbes B. I1. DHU3UKO-XUMUYECKUE METOIBI bu6imorexa MUCuC , 1989
aHanm3a
JI2.2 | dummukuna B. A, Mertons! u cpencTaa Bubarorexka MUCuC M.: Uza-Bo MUCuC, 2015
Ckopckas O. JI, aHAJIMTUYECKOI'O KOHTPOJLS
Mypasbesa 1. B. MaTepuanoB. XUMHUYECKUE U
(PUBUKO-XMIMHIECKHAE METOIBI
AQHATUTHYECKOTO KOHTPOJIS:
yueb. mocobue
6.3 IlepeyeHb MPOrpaMMHOro odecreyeHust
1.1 Microsoft Office
1.2 |MATLAB
1.3 |MATCAD

6.4. Ilepeuenb HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM H NMPO(ecCHOHATBHBIX 023 JaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE

Ayn. |

Hasnauenne

OcHarnieHne




b-322

Jla6oparopus

KOMILIEKT yaeOHOIt Meben, CTaLlMOHAPHBIE
KOMITBIOTEPHI/MOHOOOIOKH 6 IIT., HOYTOYKH - 4 IIT. Maker
JIMLIEH3UOHHBIX IporpamMm MS Office, Habop
JIEMOHCTPALIOHHOTO O00OpYZOBaHHUS B TOM 4HCIE: JIOCKa
yuaeOHas. Omnpenenenne Ka4eCTBEHHOTO u
KOJIMYECTBEHHOT O cOCTaBa 00pasIoB METOIOM
PEeHTreHO(IyOPECIIEHTHOTO aHanuza PAM 30-p;
Tpubomerp NANOVEA - ompeneneHue TpHOOIOTHUSCKHX
CBOMCTB MaTepuanoB; KaduecTBEHHBIH M KOIMYECTBEHHBII
(dazoBblii ananu3 MarepuanoB “‘udpeit”; Tepmuueckuit
aHayu3 TBepAo(Da3HBIX NPEBPALICHUI B PEKUME JIMHEHHOTO
HarpeBa SDT Q600; Onpenenenue yaeiabHOH NMOBEPXHOCTU
MOPOIIKOBBIX MAaTEpPHANoOB METOAOM HHM3KOTEMIIepaTypHOU
aacopbumn aszora Quantachrome Noval200e; M3mepenue
KaTaJuTHIECKOM AKTUBHOCTH HAHECEHHBIX Ag/BN
KaTanu3aropoB B peakuuu okuciaeHus CO mpu nomoimu
MacC-CIeKTPOMETPUH ThermoStar GSD 320.
MUKpOUHIEHTOP  [UIi  ONpENENeHUs  MEXaHMYEeCKUX
xapaxtepucTik MarepratoB CSM Micro Indentation Tester,
Quantachrome Ultrapycnometer - onpeneneHue mIoTHOCTH

YuTaabHBIH
3JIEKTPOHHBIX PECYPCOB

3al1

KOMIDIEKT y4eOHOH MeOenmum Ha 55 MecT i 00ydJaromuxcs,
50 HOK c¢ gmoctynom k MWTC «MutepHer», 3UOC
YHUBEpCHUTETa 4epe3 JIMUHbIH kabuHer Ha muarpopme LMS
Canvas, nmueHsnoHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

b-329

Jlaboparopus

"CTallMOHAPHBIE KOMITBIOTEPEI/MOHOOOIOKH 6 1IT., HAaOOp
JEMOHCTPAIMOHHOTO 000pYyIOBaHMS, B TOM YHCIE: JOCKa
yueOHasi, TUIA3MEHHBIH TEeNeBU30p € AMaroHagplo 99 cm.
Omnpenenenre cTabMIBHOCTH KOJUIOMIHBIX crcTteM Malvern
Zetasizer Nano ZS;

OmpeneneHne pa3MepoB YacCTUI METOAOM YIbTPa3ByKOBOU
cniekTpoMeTpun Matec Zeta-APS,;

CrekTpooTOMETpHIECcKOe orpezeneHne KHHETUKH
okucnenus Thermo Scientific HeXios a;

OmpeneneHre  MeXaHH3Ma  TyHICHHS  (PIyOpECUCHIHA
KBAaHTOBBIX YaCTHI C (YHKIHOHAIBGHBIMH TPYIIIaMH Ha
ITOBEPXHOCTH Cary Eclipse Fluorescence
spectrophotometer;

OKHCIUTETHHO-BOCCTAHOBUTEIBEHOE

noTeHIuoMeTpuyeckoe Tutposanue pH-150MU;
OmpeneneHne MOBEPXHOCTHOTO HATSHKEHHS M IUIOTHOCTU
xuaxocreit KRUSS Easy Drop DSA 20;

V3mepeHne BSA3KOCTH Ha POTAIlMOHHOM W BHOPAaMOHHOM
Buckosumerpax SV-10, RM-100.

IIpecc TUZIPABINYECKUIM [MI'M-100MT4A CKb
Crpoiinpubop; neodunpras cymka - CHRIST ALPHA 1-2
LD; mynstumerp """"Axrtakom"""" """"ABM-4306"""" u
ncrounnk  Toka  """"Master DC  Power  Supply
HYS5010E""™"  (cmstue BAX); Bechl aHaTUTHYECKUC
""MAND GR-202""""; xoMITIeKT yuyeOHON MeOGemu"”

Jlro6oit KOpITyC

MynsTumenuiiHas

YuebHass ayauTOopHst [ TIPOBEOCHUS
3aHATHH JICKIIHOHHOTO THIA W/WIKW IS
MIPOBEICHUS MPAKTUYECKUX 3aHATHI:

KOMIUIEKT y4yeOHOH Mmebenu 1o 36 mect i oOyuaromuxcs,
MyJIbTUMEAUHHOE  00OpYyAOBaHHE, MAarHUTHO-MapKepHast
nocka, pabodee mecto mperonaatens, I[IKc moctymom k
UTC «Muteprer», DUOC yHuBepcuTeTa 4Yepe3 IHIHBIA
kabuner Ha miarpopme LMS Canvas, IHIIEH3HOHHbBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOAUWYECKHUE YKA3ZAHUSA VIS OBYYAIOIIUXCSA

JlexkimoHHBIE 3aHATHA HAIlSJICHB! Ha M3Y4YeHHE CTYACHTaMH OOIIIX BOIPOCOB. JIabopaTopHBIC 3aHATHS HAIleIEeHBI Ha 3aKpeIUIeHE
Ha MpaKTHKE JICKIIMOHHOTO MaTepuaia 1 (GopMHUPOBaHUS YMEHHH 1 HABBIKOB pabOTHI C HAYYHBIM 000PYAOBAHUEM.

ITpoBeneHue ay TUTOPHBIX 3aHATHI NpeaycMaTPUBAET UCTIONb30BAaHKE B yYEOHOM KypCe aKTUBHBIX M HHTEPAKTUBHBIX TEXHOIOTHH:
- IPOBEIICHIE JICKIIN C HCIOIBb30BaHUEM HHTCPAKTUBHBIX W MYJIBTHMEIMHHBIX TEXHOJOTHI (TIpe3eHTanus B popmare MS

PowerPoint);

- UCTIONIB30BaHKE NIPU IPOBEICHNH 3aHATUH CHEUATH3UPOBAHHOMN T1a00PaTOPUHU ¢ BOSMOXKHOCTBIO ITPOBEICHHS 3aHIATUH B

WHTEPaKTHBHOH (opme

- UCIIOJIb30BAHUEC MTPU NPOBCACHNUHN JICKIIMOHHBIX 3aHATUH aKTHUBHBIX (bOpM 06y‘leHI/I$I y‘IC6HBIX BUACOMATCPUAJIOB U




KOMIIBIOTEPHBIX TPEHAXKEPOB.
JlucuumiinHa OTHOCUTCS K TOYHBIM HayKaM U TpeOyeT 3HaUUTEeNIbHOr0 00beMa CaMOCTOSTENbHOIM padoThl. OTAeNbHEIE yueOHbIC
BOITPOCHI BEIHOCATCS Ha CAMOCTOSTENIBHYIO TPOPab0TKy W KOHTPOJIMPYIOTCS MOCPEACTBOM TeKyIIel artecTanui. [1pu aTom
OpraHu3yHTCs IPYIIIOBBIE U MHAVBUIYaIbHbIE KOHCYIbTaluu. KauecTBEeHHOE 0CBOCHUE JUCLUIUIMHBI BO3MOXKHO TOJIBKO IIPH
CHUCTEMAaTHYECKOIl caMOCTOATENBHON paboTe, UTO MOIEPKUBAETCS CUCTEMOM TeKyIlel 1 pyOexXHOH aTTecTaluu.




