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1. HEJIX OCBOEHUA

1.1

Iens — chopMupoBaTH TEOPETUUECKHE U IIPAKTUYECKHE HABBIKM IPUMEHEHUS METOIOB U CPEACTB KOHTPOJIS TapaMeTPOB
TEXHOJIOTHYECKUX IIPOLIECCOB, UCIBITAHUN ¥ JUATHOCTUKH, UCCIEIOBAHUS] U KOHTPOJIA Ka4eCTBa MaTEpUAIIOB, OLEHKH U
IIPOrHO3MPOBAHUS UX DKCIUTyaTallHOHHBIX XapaKTEPHCTHUK.

1.2 | 3agaun:
1.3 | Hay4uTh
1.4]1. 9KCTIEPUMEHTAIBHBIM METOAaM HCCIEOBAaHUS COBPEMEHHBIX KOHCTPYKLIHMOHHBIX U HAHO-JHCIEPCHBIX
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 MaTepUAaJIOB.
2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBbI
biok OIT: b1.B.JIB.15
2.1 TpebGoBanus K npenBa]ImTenbnoﬂ MO/ArOTOBKE 00y4aI01Ierocsi:
2.1.1 |3amuTa UHTEIUIEKTYyalbHOW COOCTBEHHOCTH U MTATEHTOBEJICHUE
2.1.2 | Koppo3us u 3aliura MeTauioB
2.1.3 | MeramioBeaeHrEe HHHOBAIIMOHHBIX MaTEPHUAJIOB
2.1.4 | Meroapl UCCIIEIOBAaHUS MaTEPUAIIOB
2.1.5 |MexaHu4eckue cBOIiCTBa MaTepranoB
2.1.6  |IIpousBoaCTBEHHAs MPAKTUKA TI0 MOIYUYEHHIO MPOPECCHOHANTBHBIX YMEHUH U OTbITa TPO(eCcCHOHATBFHON e TeIbHOCTH
2.1.7 |IIpousBoxacTBeHHAs MPAKTHUKA MO MOIYyYEHUIO MPodecCHoHaTbHBIX YMEHHN U OIbITa MIPO(ecCHOHATBHON AeSITENbHOCTH
2.1.8 |IIpousBoxacTBeHHAs MPAKTHUKA MO MOIYYEHUIO IpodeccHoHaTbHBIX YMEHHI U OIBITa IPO(ecCHOHATPHON AeSTENbHOCTH
2.1.9 |IIpou3BoxacTBeHHAs MPAKTHUKA MO IMOIYYEHUIO IPo(ecCHOHATBHBIX YMEHHH U OIBITa IPO(eCcCHOHATPHON NS TENEHOCTH
2.1.10 |Crarucriueckas ¢pusnka
2.1.11 | ®usuka meramnos
2.1.12 | ®u3uka NoIyIpOBOJHUKOB
2.1.13 | ®usuyeckue cBOICTBA TBEPABIX TEI
2.1.14 | MeToxBI BEIYUCIUTENEHOH QU3UKI
2.1.15 | Texnuka HU3MKO-XHMHUIECKOTO HKCIIEPUMEHTA
2.1.16 | duszmueckue CBOMCTBAa KPUCTAILIIOB
2.1.17 | BBeneHue B KBAHTOBYIO MEXaHUKY
2.1.18 | OcHOBBHI 1U3aiiHa METAIUTMYECKUX MAaTEPHATIOB
2.1.19 | OcHOBBI KBAaHTOBOM MEXAHUKH
2.2 JucuunianHbl (MOAY/IH) U NPAKTHKH, JUIsl KOTOPBIX 0CBOCHHE JAHHON JUCHUIINHBI (MOAYJIS)) HEO0X0AHMO KaK
npeamecTBylomee:
2.2.1 |Hanomarepuanbl
2.2.2 |Hopwmsl u npasuna odopmaenus BKP
2.2.3 | Ocuossl MarHetu3Ma. Yacts 2. [Ipomecchl nepeMarHHMYMBaHIs MaTepUAIOB
2.2.4 |IoaroroBka K MpoIEAype 3alIUTHI U 3aIUTa BEITYCKHON KBATH(PUKAIIMOHHON paboThI
2.2.5 |IoaroroBka K mpomexype 3aliUTHI U 3aIUTa BEITYCKHON KBaTH(PUKAIIMOHHON paboThI
2.2.6 |IloaroroBka K MpoIexype 3aIIUTHI U 3aI[UTa BEITYCKHON KBATH(HUKAIIMOHHOH paboThI
2.2.7 |IloaroroBka K Mpomexype 3alIUTHl U 3aI[UTa BEITYCKHON KBATH(HUKAIIMOHHOH paboThI
2.2.8 |IIpexoururoMHast mpakTHKa U BEIIOIHEHUS BBITYCKHON KBATM(HUKAIIMOHHON paboTHI
2.2.9 |IIpexoururoMHast MpaKTHKa U BEIIOIHEHUS BBITYCKHON KBaMM(DHUKAIIMOHHON paboTHI
2.2.10 |IlpenmuriioMHas MPaKTHKA JUIS BEITOJHEHHS BBITYCKHOM KBaNH(HKATHOHHOW pabOTHI
2.2.11 |TlpennumioMHas MPaKTUKA JJIs BHITIOTHEHHSI BBITYCKHON KBANTU(UKAITHOHHON paboThI
2.2.12 | CnektpodoToMeTprUYECKHE METOIBI OLIEHKH KauyecTBa KPUCTAIIIIOB
2.2.13 | TexHOMOTHS TEPMUIECKOH 0OPaOOTKH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

IIK-2: Cnoco0eH y4acTBOBaTh B IPOBEICHUH IKCIIEPUMEHTOB, PACYeTOB M 0()OPMJICHHH Pe3YJbTATOB HCCIC10BAHUM




3HaTh:

TIK-2-31 MeTozp! mpoBeAeHUs SKCIIEPUMEHTOB U HaOII0JeHNH, 00001eHus 1 00paboTKu HHOpMAITUU

YMmerb:

ITK-2-Y1 IIpuMeHSATh METOIBI POBENCHHUS SKCIIEPUMEHTOB

Baanernb:

ITK-2-B1 meroaukoii mpoBeaeHus GU3MIECKUX U HH3UKO-XUMHUSCKUX UCCICAOBAHUH NPH MOTYICHUHN U pa3paboTKe TeXHOIOTHH
[OJY4YEHUS HOBBIX COBPEMEHHBIX MAaTEPUAIIOB

4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pa3nesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. Beenenne.
MeTtoabl onpeneieHust
TeI10(pU3NIeCKUX
XapaKTEePUCTUK BELIECTB U
NPOLECCOB
1.1 3navyenue Guznko— 7 2 TIK-2-31 J1.1 KM1 P1
XAUMHUYECKUX UCCIEIOBAHMI JI1.2J12.1
JUTSL U3y4YeHHs] MaTepHaJioB, J2.2
pa3paboTKe BHICOKUX
TEXHOJIOTHI U TTOBBILICHUS
KayecTBa MPOLYKLHUU.
Hampasienne pabor
Pa3NUYHBIX HAYYHBIX IIKOJ B
Poccun u 3a pybexom mno
(DU3UKO—XUMUIECKUM
METO/1aM HCCIIEeI0BaAHHS
MPOLIECCOB U MAaTEPUAJIOB.
Bomnpocs! ctanaptuzanuy u
Metposoruu. [TorpenrHocTn
W3MEpEHUH.
/JTex/
1.2 Teopus KanopuMeTpHUIECKOTO 7 2 [TK-2-31 J.1 KM1 P1
onbITa. MeToib JI1.2J12.1
OIIPENEICHUS TEIUIOEMKOCTH 2.2
U TEIIOT (ha30BBIX
nepexonoB. /JIek/
1.3 BricokotemneparypHas 7 2 [TK-2-31 J.1 KM1 P1
kanomerpus. OnpeneneHue JI1.2J12.1
TEIUIOT CMELIECHUSI. 2.2
MUKpOKaJIOpUMETPHUS U
oburactu ee
npumeHenust. /JIex/
1.4 CranoHapHble U 7 2 TIK-2-31 J1.1 KMI1 P1
HECTAIlMOHAPHBIE METOIbI JI1.2J12.1
HA3MEPEHUS J2.2
TEIIOPOBOIHOCTH.
TeopeTrueckre OCHOBBI
METO/IOB TEPMOTPABUMETPHH.
KoHcTpykinst yCTaHOBOK U
TEXHHUKA
sKcniepuMenTa. /JIex/
1.5 Ornpenenenue 7 4 [K-2-V1 J1.3 KM1 P2,P3
TETUIONPOBOJHOCTH TBEPIBIX JI1.4J12.1
ten /J1a6/ 2.2
1.6 TepMoMexaHHUECKHIA aHATIN3 7 4 TIK-2-V1 J1.3 KM1 P2,P3
MaTepuaios /J1ad/ JI1.4J12.1
2.2
1.7 ITpopaboTka MaTepuanoB 7 10 TIK-2-B1 JI1.1 JI11.2 KM1 P1,P3,P
JIEKIIAH, IOrOTOBKA K JI1.3 2
3aIuTe J1abopaTOPHBIX JI1.4J12.1
pa6ot. /Cp/ 2.2




Pa3gen 2. Metoast
HM3y4eHHs MOBEPXHOCTH U
NMOBEPXHOCTHBIX CBOWCTB

2.1 Teopernueckue OCHOBBI 2 [MK-2-31 J.1 KM1 P1
METOJI0B U3MEpPEHUs JI1.2J12.1
MMOBEPXHOCTHOT'O HATSKCHHUS. J12.2
Krnaccudukamms MeTomoB.
TexHuKa 9KCIIEPUMEHTOB U
WUCTOYHUKU
norpenrsocted. /Jlex/
2.2 MeTtoab1 U3MEpeHHst 2 [TK-2-31 J.1 KM1 P1
MTOBEPXHOCTHOM SHEPTUHI JI1.2J12.1
TBepabIX Tell. /Jlex/ J2.2
2.3 MeToabl UCCIeI0BaHNS 2 T1IK-2-31 JI1.1 KM1 P1
CMaYMBaHMs U PACTEKAHUS. JI1.2J12.1
Pacuer mexdazHoit SHEpTHH. 2.2
OnpeneneHue BeTUIHNHb
azcopOLMU KOMIIOHEHTOB
pacruiaBa. AHaNIHU3 TOYHOCTH
MeTo/0B. /JIex/
2.4 Metoap! onpeaeneHust 2 TK-2-31 J1.1 KM1 P1
YAETbHOM MOBEPXHOCTH U JI1.2J12.1
MMOPUCTOCTU. AHAIN3 2.2
JIICIIEPCHOTO COCTaBa
MOPOLIKOB, HCCIEOBaHUE
MOP(]OJIOTHH B CTPYKTYPBI
JTUCTICPCHBIX H
YIBTPaIUCIIEPCHBIX
nopoIKoB. /JIex/
2.5 Ornpenenenue yaenbHOi 4 TIK-2-V1 JI1.3 KM1 P1
MTOBEPXHOCTH MOPOUIKOBBIX JI1.4J12.1
MaTepHUaIoB METOIOM 22
HU3KOTEMIIepaTypHOU
azicop6umu asora /J1a6/
2.6 Ornpenenenue 4 [K-2-V1 J1.3 KM1 P2,P3
ITOBEPXHOCTHOI'O HATSKEHUSI JI1.4J12.1
Y TUIOTHOCTH 2.2
sxuakocrei /J1aod/
2.7 Omnpenernenue cTabMIbHOCTH 2 [K-2-YV1 J1.3 KM1 P2,P3
KOJJIOUIHBIX cucteM /JIab/ JI1.4712.1
2.2
2.8 [TpopaboTka MaTepuanoB 10 [IK-2-B1 JIL.1J11.2 KMI1 P1,P2,P
JIEKIIAH, MOJArOTOBKA K J1.3 3
3aIUTe JIA00PATOPHBIX JI1.4J12.1
pab6ot. /Cp/ 2.2
Pa3nen 3. Meroabl
onpenenenuss GuznyecKux
CBONCTB
3.1 Teopernueckue OCHOBBI 2 [TK-2-31 JI1.1 KM2 P1
CTal[MOHAPHBIX U JI1.2J12.1
HECTAIlMOHAPHBIX METOJIOB J12.2
M3MEPEHUSI BI3KOCTH.
U3mepenue Ba3kocTu
CBOOOHBIX 3aTyXarOIIUX
KPYTHJIBHBIX KOJICOaHUIA.
BubpanuoHHEIH MeTOx
W3MEpPEHHsI BA3KOCTH U €T0
BapuaHThl. /JIex/
3.2 MeTtob1 onpeieTIeHUs 2 [TK-2-31 J.1 KM2 P1
wioTHOCTU. Teopernueckue JI1.2J12.1
OCHOBBI ¥ METOJIbI U3MEPEHHSL 22

3IIEKTPOIIPOBOHOCTH
METaJUTMIECKUX ¥ HOHHBIX
pacmnaBoB. /JIex/




33 TeopeTnueckre OCHOBBI U 2 [K-2-31 J1.1 KM2 P1
Kiaccu (UK METOIO0B JI1.2J12.1
W3MEPEHHUSI TaBIICHUS J12.2
napa. /Jlex/

34 OmnpeneneHue AaBIeHUS Mapa 2 [1K-2-31 J1.1 KM2 P1
METOJIOM MEePEHOCa ITOTOKOM JI1.2J12.1
MHEPTHOTO ra3a, UCIapeHus C 2.2
OTKPBITON IIOBEPXHOCTH,
3¢ dy3un 1 U30TOITHOTO
oOMeHa.

/JTex/

35 U3mepenne BA3KOCTH Ha 4 TIK-2-V1 JI1.3 KM2 P2,P3
pPOTaLlMOHHOM U JI1.4J12.1
BHUOPAIIMOHHOM 2.2
BHCKO3UMeTpax /J1a6/

3.6 Orpenienenue naBjaeHus napa 4 TIK-2-V1 J1.3 KM2 P2,P3
METOJIOM HCIIapeHus ¢ JI1.4J12.1
OTKPBITOU J12.2
noBepxHocTH /J1ab/

3.7 ITpopaboTka MaTepraioB 10 IIK-2-B1 JIT.1J11.2 KM2 P1,P2,P
JICKIIUH, OJITOTOBKA K JI1.3 3
3amure 1abopaTOPHBIX JI1.4J12.1
pa6ot. /Cp/ 2.2
Paznen 4. Metoabt
HCCJIe0BAHUS
B3auMoJeicTBus a3

4.1 Mertonbl n3ydeHus 2 T1K-2-31 JI1.1 KM2 P1
paBHOBECHS U KHHETUKHU JI1.2J12.1
peaKuuil B reTeporeHHbIX 22
cucremax. /Jlex/

4.2 TeopeTrueckre OCHOBBI 2 TIK-2-31 J1.1 KM2 P1
metoaa DJIC. /Jlex/ JI1.2J12.1

2.2

43 BricokoremmneparypHbie 2 TIK-2-31 J.1 KM2 P1
raJIbBAHUYECKUE FJICMEHTBI C JI1.2J12.1
TBEPABIM DJIEKTPOIUTOM M UX 2.2
MpUMEHEeHUE B (PU3UKO—

XUMHUCCKUX
uccienoBanusx. /Jlex/

4.4 Teopernueckue OCHOBBI U 2 [TK-2-31 J.1 KM2 P1
METOBI ONIPENETICHUS Ta30B B JI1.2J12.1
Matepuanax. /Jlex/ J12.2

4.5 DU3UKO—XUMHYECKUE 2 TIK-2-31 JI1.1 KM2 P1
HCCIIEIOBAHUS B ITOJIAX JI1.2J12.1
MepeMeHHON IpaBUTAIUH. J12.2
[ImaBka BO B3BEIIEHHOM
COCTOSIHUH M 00JIACTH €¢
npuMeHeHus. Pazpurue
TEXHUKU ¥ METOJIOB (PH3UKO—

XUMHUYCCKUX MCCIICTOBAHUH.
Br160p onTUMaNbHOM cXeMbl
WCCIICIOBAHUSI.

/JTex/

4.6 CriekTpopOoTOMETPUIECKOE 4 [K-2-Y1 J1.3 KM2 P2,P3
onpeneneHne KHHETUKU JI11.4J12.1
oxucnenus /J1ad/ 2.2

4.7 Orpenienenue Tura, 4 [IK-2-VY1 JI1.3 KM2 P2,P3
KOHIICHTPAllU! U JI1.4J12.1
MOJABH>KHOCTH OCHOBHBIX J12.2

HOCHTeJICH 3apsiaa 1o
H3MEpEHSIM P PeKTa
Xomna /J1ab/




4.8 IMpopaboTka MaTepuanos 7 10 I1K-2-B1 JI1.1J11.2 KM2 | P1,P2,P
JIEKIIAH, MIOJITOTOBKA K J1.3 3
3aIUTe JIA00PATOPHBIX JI1.4J12.1
pabot. /Cp/ 2.2

5. P OHJ OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.IT), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon Konrpoabaoe rilioiel?;:(l)w I1’)116 Bompocs! 115 moaroToBKu
KM MEpPOIPUITHE A P p A A

KOMIIETEHIINI




KM1

KP1

IK-2-31

AMIIIHTY THO-PE30HAHCHBIN BApUAHT H3MEPEHHUS 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.

JlaTb onpenencHue NOBEPXHOCTHOMY HATSKEHUIO, IOBEPXHOCTHOMY
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
U3IIy4eHUsl.

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 Kayacena.

Kak 3aBHCHT TOUHOCTH OTpe/ieNeH sl MOBEPXHOCTHOTO HATSHKEHUS
METOJIOM JIeXalIei Karui oT ee 00beMa?

Kakne MeTos MOTYT IPUMEHATHCS JUTS MCCIIETOBAHISI HAHOYACTHIT
pa3mepoM 5 HM?

Kakue meropl HEH30TEPMUYECKOH KUHETHKH BbI 3HaeTe?

Kakue nporeccbl MOXXHO U3y4aTh METOAOM TEPMOIPaBUMETPUU?
Kaxkoga norpemnocts onpeaenenus Ea Merogom tepomrpaBumMeTpun’?
Kaxosa norpemrHocts onpenenenust [1H meronom ATA?

Kaxkoii MeTox crenmyer BEIOpaTh IS ONpe/ieNICHUs pacipee/iCHUs
HaHouactull Fe o pazmepam?

Kakoii meToz cnemyeT BEIOpaTh AT ONIPEAEIEHHs CPETHETr0 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
olnpeJesieHuss KUHETUYECKUX [TapaMeTpoB IIpoliecca B
HEH30TePMHUYECKUX YCIOBHSAX.

IIpyMeHNMO U TOHATHE MTOBEPXHOCTHOTO HAMPSDKEHUS K )KUIKOMY
COCTOSIHUIO?

Pacriucatp 6anaHc cui B METO/Ie BUOPAIIMOHHOTO BUCKO3UMETPA.
PryTHas nopomerpus.

CranuoHapHble METObI U3MEPEHUS BSI3KOCTH.

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?




KM2

KP2
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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.

Mertonst UK u YO criekTpocKonuu.

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 Mmeroga 0C.

IIpenmymectBa MeToga OCXA.

PryTHas nopomerpus.

YactoTHO-()a30BBII BapHaHT U3MEPEHHS BA3KOCTH BUOPALIIOHHBIM
METOOM.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MbIX 110 AucuumuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Hassanue IIpoBepsemblie
paboTs! paboTs! HHIMKATOPBL Cogepxanue padboThl
KOMITCTCHIIMH
P1 [IpopaboTka [K-2-V1 IIpopaboTka JIEKHHOHHOTO MaTeprana
JIEKLIUOHHOTO
Marepuaia
P2 Brinmonuenue [IK-2-Y1 O06paboTKa SIKCIIEPIMEHTATBLHBIX JAHHBIX, BBITIOJIHEHUE PAacUeTOB
pacdeToB 1o COTJIACHO MHIMBUAYATbHOMY 331aHHIO, (JOPMYIHUPOBKA BEIBOJIOB
11a60paTOPHBIM
pabortam
P3 INonroroBka IK-2-VY1 OdopmireHre pe3ysIbTaTOB PacyeTOB B COOTBETCTBHH C IPUHATEIMHU
3amuTe HOpMaMHu 0(OpPMIICHHS HaAyYHO-TEXHHIECKON JOKYMEHTAIIH, IOUCK
11a00PaTOPHBIX OTBETOB Ha KOHTPOIIbHBIE BOIPOCHL.
pabot

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

OK3aMeHAIIMOHHBIH OMJIET COCTOUT M3 9 TEOPETHIECKUX BOIPOCOB. KaxIbIit BOIPOC 0XBAThIBaET COOTBETCTBYIONIMIA pa3ien Kypca
Y HaIpaBJIeH Ha IPOBEPKY (OPMUPOBAHHS KOHKPETHOM KOMIIETEHIINH. KoMIIIeKT SKx3aMeHAIIMOHHBIX OMIICTOB XpaHUTCS Ha
kadenpe. [Ipumep THIIOBOTO 3K3aMEHAIIMOHHOTO OuIeTa npeacTasieH B [Ipunoxenun.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

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-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEPaTYpa

ABTOpBI, COCTaBUTENU

3ariaBue

Bubnnoreka

H3nmarenscTBo, TOI

JI1.1 | Abpamon H. H., benoB | CoBpeMeHHBIC METOIBI OnekTpoHHas OUOIHOTEKA M.: U3a-so MUCuC, 2011
B. A, T'epmuman E. ., |uccnenoanuii
ap., Kanomkun C. [I. | QyHKIMOHAIBHBIX MaTepHaOB:
71a0. MPaKTHKYM: y4eO.
nmocoOue IS CTyA. By30B,
00yu. mo Hanp. 'Mertamnyprus'
JI1.2 | Apcentses I1. I1., Ousnko-xuMuueckue Mmeroasl | bubnnorexka MUCuC M.: Merannyprus, 1988
SIxoBnes B. B., HUCCJICIOBAHMS
Kpamenunnnukos M. METaJUTyprU4eCcKuX MpOLECCOB:
I., np. Y4eOHUK IS CTYA. METAILTYPT.
crell. By30B
JI1.3 |JleBuna B. B., DHU3UKO-XUMUS OnekTpoHHas OUOIHOTEKA M.: U3n-so MUCuC, 2010
Komntoxos 10. B, HaHOCTPYKTYPHBIX
®unonos M. P., p. MaTepuasoB: J1ab. MPaKTHKYM:
yueb. mocobue 1Jisl CTy . BY30B,
00y4. o Hamp. 150700 -
dusnueckoe
MaTepHaJoBeACHUE
JI1.4 | ®unonos M. P., Metoabl pU3NKO-XUMHUYECKHX | DnekTpoHHast OubanoTexka M.: [MUCuC], 2016
Kontoxos 1O. B., UCCIIeIOBaHUI MPOLECCOB U
Kysnenos /1. B., ap. Matepuanos (N 2928): nab.
MPaKTUKYM
6.1.2. lonoTHUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTENTH 3arnaBue bubnuoreka WznarenscTBO, TOX
JI2.1 |Bacunbes B. I1. DHU3UKO-XUMUYECKUE METOIBI bu6imorexa MUCuC , 1989
aHanm3a
JI2.2 | ®ummukwHa B. A, Mertons! u cpencTaa Bubarorexka MUCuC M.: Uzg-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 NPOrpaMMHOro odecrneyeHust
1.1 Microsoft Office
1.2 |MATLAB
1.3 |MATCAD

6.4. IlepeueHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

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; KadecTBEHHBIH 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

b-329

Jlabopartopus

"CTalMOHAPHBIE KOMITBIOTEPHI/MOHOOOIOKH 6 1IT., HAOOp
JEMOHCTPALHOHHOTO 000pYyIOBaHUS, B TOM YHCIE: JOCKa
yueOHas, TUIa3MEHHBIA TEJIEBU30p C AMAroHanelo 99 cw.
Onpenenenne CTaOMIBHOCTH KOJUTOWIHBIX cUcTeM Malvern
Zetasizer Nano ZS;

OmnpejerneHre pa3MepoB YacTUIl METOAOM YJbTPa3ByKOBOU
cniekTpoMeTpun Matec Zeta-APS;

CnexTpodoToMeTprIecKoe oIpezeneHne KHHETHKH
okucnenus Thermo Scientific HeXios a;

OmpeneneHne  MeXaHH3Ma  TyHOICHHS  (DIyOpECHCHIMA
KBaHTOBBIX YacCTHIl ¢ (YHKIMOHATBHBIMH TPYIIaMHd Ha
MIOBEPXHOCTH Cary Eclipse Fluorescence
spectrophotometer;

OKHCIUTETFHO-BOCCTAHOBUTEIEHOE

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

W3mepeHne BSA3KOCTH Ha POTAllMOHHOM W BHOPAaIMOHHOM
Bucko3zumerpax SV-10, RM-100.

IIpecc THIPABIUYECKHUH [I'M-100MI'4A CKb
Crpoitnpudop; neodunpras cymka - CHRIST ALPHA 1-2
LD; mymsrumerp """"Axrtakom""'" """"ABM-4306""""
ucroynuk  Toka  """"Master DC  Power  Supply
HYS5010E""™"  (cmstue BAX); Bechl aHaTUTHYECKHE
""" AND GR-202""""; xomIIiekT yaeOHol Mebemn"

YuTanbHbIN

3a11

3JIEKTPOHHBIX PECYpPCOB

KOMILUTEKT y4ueOHOW MebOenn Ha 55 mecT i o0ydaromuxcs,
50 MK c¢ pmocrynom k WUTC «Mutepuer», 3SUOC
YHHUBEpCHUTETa 4epe3 JIMUHBIN kabuHeT Ha miardopme LMS
Canvas, nuueHsuoHHsle mnporpammel MS Office, MS
Teams, ESET Antivirus.

Jlro6oit
MynsTumenuiiHas

KopIyc

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 mperonaBatens, I[IKc moctymom k
UTC «Muteprer», OUOC yHuUBepcuTeTa dYepe3 IHIHBIA
kabuner Ha miarpopme LMS Canvas, IHIIEH3HOHHbBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

8. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

JlekmoHHEIE 3aHATHA HALISNICHBI HAa M3Y4YeHHE CTYACHTaMH OOIIIX BOIPOCOB. JIabopaTopHBIE 3aHATHS HAIleTIEeHBI Ha 3aKpeIUIeHHE
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
HUHTEPAaKTHBHOH (opme
- NCTIOJIF30BaHME NIPH TIPOBEICHNH JICKIIMOHHBIX 3aHATHI aKTHBHBIX (hOpM 00ydeHHs y4eOHBIX BHICOMATEPHAIIOB 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 MHAVBUYaIbHbIE KOHCYIbTaluu. KauecTBeHHOE 0CBOCHUE TUCLIMIUIMHBL BO3MOXKHO TOJIBKO IIPH
CHUCTEMAaTHYECKOIl caMOCTOATENBHON paboTe, UTO MOIEPKUBAETCS CUCTEMOM TeKyIlel 1 pyOexXHOH aTTecTaluu.




