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1. llesu u 3212494 AU CIUILIHHBI

I[aTB 3HaHUS B 00J1aCTH HCCICAOBAHUA COCTaBa U OIIPCACIICHUA KaUCCTBa CIINIABOB YCPHBIX
1 OBCTHBIX MCTAJUIOB, IMO3BOJIAIONINX PCHIATH HA IIPOU3BOACTBC KOHKPCTHBIC
TCXHOJOI'MYCCKUC 3aJa4u.

Kparkoe conep:xanue 1ucCUNIMHBI

- OIPEeAMET U METOJIbl AaHAIMTUYECKOW XUMUH; - KAYECTBEHHBIA U KOJIMYECTBEHHBIN METOBI
aHanu3a; - PU3NKO-XUMHYECKHE METO/IbI aHAIN3A. - TEIJIOBbIE CBOMCTBA METAJJIOB; -
JAJIATOMETPUS; - JJIEKTPUUECKUE CBOMCTBA; - MATHUTHHIE ABJICHUS B METasIax. -
nuddepeHmanbHas CKaHUPYIOIIasi KATOPUMETPUST; - UBMEPEHUE JUIATOMETPUUYECKUX
3 PeKTOB; - METOMIBI UBMEPEHUS YAETBLHOTO AJIEKTPOCONPOTUBIICHHUS; - ONIPEIETICHUE
MAarHUTHBIX XapaKTePUCTUK METAJJIOB U CIIABOB MIPU HAMarHUYMBaHUU. - TUPpaKIus
PEHTTEHOBCKUX JIYU€U M 3JIEKTPOHOB Ha KPUCTAJJIAX; - METOAbl PEHTI€HOCTPYKTYPHOIO
UCCIIEA0BAaHUS MOHO- U TIOJINKPUCTAJIIOB; - OMPEEIECHNE MapaMeTpa KPUCTAIIINYECKON
PEMIETKY; - KAUeCTBEHHBIN U KOJIMYECTBEHHBIN (ha30BbIN aHATIN3; - MUKpOIU(PpaKITus
AIIEKTPOHOB. - SMUCCUOHHBIN CIIEKTPAJIbHBIN aHATN3; - A0COPOIIMOHHBIN CIIEKTPATIbHBIN
aHaJIN3.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xomneTeHun) oOyuenus no aucuurinae (3YHer)

3HaTh: OCHOBBI (DyHJIaMEHTATBHBIX HHKCHEPHBIX
3HAHWI - MATEMATHKH, (PU3UKU, XUMUHU.

YMeTh: IPUMEHATH (PyHIaMEeHTaJIbHbIC 3HAHUS K
[pELIECHUIO 3a1a4 KOHTPOJIA U aHAJIM3a MaTepUajoB

OIIK-1 roTOBHOCTEIO UCII0Ib30BaTh

(byHIaMeHTaIbHBIC OOIICHHKCHEPHBIC 3HAHUS
BrnageTs: HaBbIKaMy IPUMEHEHUS

(I)yH)IaMeHTaJ'H:HLIX HWHKCHCPHBIX 3HAHUH K
PCIICHHUIO 3aJa49 KOHTPOJIA U aHAJIM3a MaTCpraIoB.

3HATh: TCOPCTUUCCKUC OCHOBBI KOHTPOJIA U aHAJIM3a
MaTCpUualioB.

OIIK-4 roTOBHOCTBIO COUETaTh TEOPUIO U MIPAKTHUKY |YMETh: BBIOUPATh METO/IBI KOHTPOJISI MaTepUasIOB.

AJA pCIICHUA WHXXCHCPHBIX 3a/1a4 BiianeTh: HaBbIKaMH MPUMEHEHUS] METOJIOB
KOHTPOJISI MAaTEpUaIOB K KOHKPETHBIM
MIPOU3BOJICTBEHHBIM 3a/1a9aM

3HATh: MCTOAbI IIPOBCACHUS aHaJIn3a CPEACTB
N3MCPCHUA (I)I/I3I/ILI6CKI/IX BCJINYHH,

'YMeTh: onpenensats Gu3ndecKue U MEXaHUIeCKue
[TK-1 crmocoOHOCTHIO K aHANIU3Y U CUHTE3Y CBOMCTBA MaTEPHAJIOB MPHU PA3ITUYHBIX CIIOCO0AX
MCTIBITAHUI

BJ'Ia,ZleTI)Z MCTOAAMHM YIIPaBJICHHUA
TCXHOJIOTMYCCKHUMMU ITponcccaMmn

3HaTh: METO/BI U CPEACTBA U3MEPEHHS (PU3NUECKUX

[TK-2 crmocoOHOCTHIO BEIOMPATH METOIBI BEITNYNH, PU3UKO-XUMHYECKUE OCHOBHI 1
HCCIICAO0BAHUS, IINIAHUPOBATH U IIPOBOAUTDH [MPUHIUIIBEI OCHOBHBIX MCTAJIITYPIrU4CCKUX
HEOOXOIMMBIE IKCIIEPUMEHTHI, HHTEPIIPETUPOBATH [[TPOIECCOB NPU MPOHU3BOICTBE CILIABOB YEPHBIX U
PC3YIbTAaThl U ACJIATh BBIBOAbI LBCTHBIX MCTAJUIOB, IPUPOJOOXPAHHBIC

MEPOIIPUITHSL.




'YMETh: OMPCACIIATH (I)I/I3I/I‘-IGCKI/IG 1 MEXaHHUYCCKUEC
CBOWCTBA MaTEpPHAJIOB IPH PA3INIHBIX CIIOCc00aX
HCHBITaHHfI; MNPUMCHATH MCTO/JbI aHAJIN3a U
00pabOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX

BitazeTs: MeTOmaMM aHAIN3a TEXHOJIOTHYECKUX
MPOLIECCOB M MX BIUSHUSA Ha KAYECTBO MOTYy4aeMbIX
U3EIUH.

OIIK-9 criocoOHOCTHIO UCTIOIB30BaTh MIPUHIIUIIBI
CHUCTEMBI MEHE/IPKMEHTA KaueCcTBa

3HATh: MPUHIUIIBI OpraHu3alld CUCTEMBI
MCHCI?)KMCHTA KauCCTBa

'YMeTb: NCII0IL30BaTh MCTOIbI YIIPABJICHUA
KauCCTBOM

BiageTs: HaBRIKaMH OopraHu3aln KOHTPOJIA B
COOTBECTCTBHH C TpC6OBaHI/I${MI/I MCHCIPKMEHTA
KauCCTBaA.

OIIK-8 crtocoOHOCTBIO CI€10BaTh
METPOJIOTHYECKIM HOPMaM U TpaBUJIaM, BBITIOIHSTh
Tp€6OBaHI/I$I HaITMOHAJIBHBIX U MG)KIIYHapO)IHBIX
CTaH/AapTOB B 00nacTu mpodeccuoHanbHON
IEeSITELHOCTH

3HaTh: TpeOOBaHMSI CTAaHIAPTOB B cepe
MPOU3BOJICTBA IIBETHBIX METAJIIIOB, KOHTPOJIS
KauecTBa MPOAYKIIMU U OXPAHBI OKPYKAIOIIEH
CpEIBL..

YMeTh: OLIEHHBaTh COOTBETCTBUE JESATEIBHOCTH
noapasAeeHUH U MpenpusTHs HOpMaM U
paBHJIaM.

BiiageTs: MeTO/1aMU BBINOJIHEHUSI pa0OT COMIACHO
METPOJIOTHUECKIM HOPMaM U TIPaBUIIaM.

OIIK-7 ToTOBHOCTBIO BEIOMPATH CPEICTBA
M3MEPEHHI B COOTBETCTBUU C TpeOyeMoii
TOYHOCTBIO M YCIIOBUSIMH KCIUTyaTaI[uu

3HaTh: BUBI CPEJICTB U3MEPEHUH.

'YMeTh: BbIOMpaTh He0OX0JUMbIE CPEICTBA
U3MEPEHUN.

BrnageTs: HaBRIKaMH UCIHOIB30BaHUE CpCACTB

W3MEPECHUMN.

3. Mecro aucuuninHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAILINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenpb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

b.1.17 MarepuanoBeneHue

He npexycmoTpensl

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJILTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

b.1.17 MarepuanoBenenue

3HATH: METOBI U CPEACTBA U3MEPEHUS (PUZNIECKUX
BEJIMYHH, (PU3UKO-XUMHUUECKHE OCHOBBI U
MPUHIUIIBI OCHOBHBIX METAJTyPrUYECKUX
[IPOLIECCOB MPH TPOU3BOJICTBE CILUIABOB YEPHBIX U
LBETHBIX METAJJIOB, IPUPOTOOXPAHHBIE
MEPOIPUSITHSL. YMETh: ONPENENATh (PU3HUECKUE U
MEXaHMYECKHUE CBOMCTBA MaTE€pPHAIOB IPU
[Pa3IUYHBIX CIIOCO0AX UCIIBITAHUM; IPUMEHSTh
METOZbI aHAJIM3a U 00PabOTKH IKCTIEPUMEHTAIBHBIX
TAaHHBIX BJIAJIETh: METOJAMH aHAJIN3A
TEXHOJIOTUYECKUX MPOLECCOB U UX BIMSIHUS Ha

Ka4CCTBO I10JIyUYaCMbIX I/I3[ICJII/II7L




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yueouoii padoret 4acoB Homep cemectpa
8
OO6mmas Tpya0EMKOCTh AUCIIUTLIIMHBI 108 108
Ayoumophvie 3aHAMUA: 12 12
Jlexumu (JI) 4 4
[IpakTueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI 0 0
aymuTopHbIX 3aHsaTHi (I13)
Jlabopatopubie padotsI (JIP) 8 8
Camocmosmenvras paboma (CPC) 96 96
[ToaroroBka k 3a4eTy 32 32
Harmucanue pedepara o pazaenam Kypca 40 40
[ToaroroBka OT4ETOB 10 JIAOOPATOPHBIM paboTaM 24 24
But uToroBoro KOHTpOIIs (3aueT, aud.3a4deT, SK3aMeH) - 3a4eT

5. Conep:kaHue QM CUUNIMHBI

N OO0beM ayTUTOPHBIX 3aHIATUHN 11O
0
HaumeHnoBaHue pa3aenoB TUCIUILTHHEI BUJIAM B 4acax
paszziena
Bcero J| 13 | JIP
1 [Tpo6ooT6op n mpobomnoaroroBka. CTpyKTypHbIE U (PUUKO- 6 ) 0 4
XMMHUYECKHE METO/IbI aHAJIM3a MAaTepHaJIOB
) duznyeckue CBOMCTBAa METAIJIOB M CILIaBOB. MeTO/bI 6 ) 0 4
orpeeneHus: PU3NIECKUX CBOHCTB.
5.1. Jlekuun
Ne Ne Kon-
HanmeHoBaHME WITH KPaTKOE CONEpKaHKE JICKIIMOHHOTO 3aHSATHS BO
IeKIuulpasaenal
4acoB
CTpyKTypHbIe U GU3UKO XUMUYECKHE METO/Ibl aHAJIN3a MaTepPHUasoB.

1 1 Mertasmtorpadguyeckue u 3IEKTPOHHBIE MUKPOCKOTIBI. ATOMHO-CHIJIOBAst 5
MUKpockomnusi. TernoBble cBOiicTBa METAIIIOB. 3aKOHOMEPHOCTH TEIJIOBOTO
pacipeHus TBEPABIX Tel. J{umaroMeTpel.

2 2 |9nexTpuuecKue CBOMCTBA METAJJIOB. MarHUTHbIE CBOMCTBA METAJIIIOB. 2

5.2. IlpakTyeckue 3aHATHS, CEMHUHAPBI
He npenycmorpensl
5.3. JIaboparopHbie padoThI
Ne Ne y Kox-
HaumeHnoBanue wim KpaTkoe cofep:kaHne 1adopaTopHOil padoThI BO
3aHATHUA[pa3Iena

qacCcoB




1 1 |Cnoco6b1 oTOOpa Mpod MaTepualioB U UX MOATOTOBKHU JJIsL UCCIICIOBAHUS. 2

) 1 Crnioco6s1 0TO0pa Mpo0 MaTepraioB U UX MOATOTOBKH JUIS HCCIIEAOBaHMS. AHAIN3 )
MUKPOCTPYKTYPBI MaTepUajoB.

3 ) V3MepeHne KoApLUUTUBHOM cUiibl (heppOMarHuTHBIX MaTepuanoB. M3mepenue >
YAEIBHOTO IEKTPOCONPOTUBIICHMSL.

4 2 |M3mepeHue yieabHOro 3JIeKTPOCONPOTUBIICHUS. 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brinonmaeraune CPC

Bun paboTh! 1 conepkanue 3aaHus

Crincok nureparypsl (¢ yKa3zaHUEM
pa3ziesnos, IIaB, CTPaAHUI)

Koin-Bo yacos

IIOAFOTOBKA K 3a4€CTy

1. Kypasnés JL.I., ®unaros B.1.
duznyuecKrue METOJIbl HCCIIETOBAHUS
METaJJIOB U CIIaBOB: YueOHOe mocoOue s
CTY/ICHTOB METAJLTyPTrUYECKUX
cnenuaibpHocTeln. — YensOuuck: M3a-Bo
HOYpI'Y, 2003. — 165 c. 2. Kypasnés JL.T.,
KapsynoB C.E. ®u3nka metamios: YueOHOe
nocobue K 1abopaTopHbIM paboTam. —
Uensgounck: UI'TY, 1993. — 131 c. 3.
PentreHorpaguueckuii ¥ 3IeKTPOHHO-
ONTHYECKUN aHaNU3 : Yuebd. mocodue s
BY30B 110 HarpasieHusam 550500 -
"Metamnyprus”, 651300 - "Metannyprusa",
651800 "®u3. marepua-nosenenue” C. C.
lopenuk, FO. A. Ckaxkos, JI. H. Pactopryes. -
M. - MUCHC. - 2002.10 357 c. 4.
[oiixenOepr FO. H. PenTreHocTpyKTypHBIT
¢dazoBbIil ananu3: yuel. mocodue / 1O. H.
[oiixen6epr, [[. A. Mup3aes ; FOx.-Ypan.
roc. yH-T, Kad. ®u3. MmetamioBeieHue u
¢usuka TBepaoro tena ; FOYpl'Y.-
Uensiounck : UznarensctBo FOYpI'Y , 2006,
26.c.

32

[ToaroToBKa OTYETOB IO TaOOPATOPHBIM
pabotam

1. Kypasnés JL.I., ®unaros B.1.
du3nvecKrue METOIBI HCCIET0BAHUS
METAJUIOB U CIUIABOB: Y4eOHOoe rmocolue it
CTYJIEHTOB METaJUTyPTrUIeCKUX
cnenuaibHocTel. — YenssOuuck: M3a-Bo
HOVYpI'Y, 2003. — 165 c. 2. Kypasnés JL.I,
KapsynoB C.E. ®usnka metamio: YueOHOe
rnocobue K 1abopaTopHbIM paboTam. —
Uensounck: UI'TY, 1993. — 131 c. 3.
PentreHorpaduueckuii ¥ 3JIeKTPOHHO-
OITUYECKUN a”HaIN3 : Yueld. mocodue i
BY30B 110 HanpasieHusaM 550500 -
"Metamnyprus”, 651300 - "Metannyprusa",
651800 "®wu3. marepuanosenenne" C. C.
[openuk, FO. A. Ckaxkos, JI. H. Pactopryes. -
M. - MUCHC. - 2002.10 357 c. 4.
[oiixen6epr, 0. H. PeHTreHoCTpyKTYpHBIi
¢dazoBbIil ananu3: yuel. mocodue / FO. H.
[oiixen6epr, /. A. Mup3aes ; FOx.-Ypain.

roc. yH-T, Kad. ®u3. MeTamioBeieHue u

64




26.c.

¢uzuka TBepaoro tena ; FOYpl'Y.-
Uensiounck : Uznarensctro IOYpI'Y , 2006,

6. UnHOBanMOHHBbIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM

npoimecce
VHHOBaIIMOHHBIE (POPMBI Bun pabotst Kon-Bo
o Kparkoe onucanue
y4eOHBIX 3aHATUI (JI, 113, JIP) ayJl. 4acoB
ToeHuHT JlaGoparopHbie  [AHanIM3 0COOCHHOCTEH MPUMEHEHHSI JAaHHBIX 6
P 3aHATHUS METOJIMK JJIsl aHaJIM3a KauyecTBa MaTepruasoB

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJILHOM Mpolecce

He npenycmorpenst

Hcnonp3oBanue PE3YJIbTAaTOB HAYYHBIX I/ICCJ'ICILOBaHI/II‘/’I, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[&HHOﬁ JUCHHUIIIIMHBI. HCT

7. ®oun oueHouHbIX cpencTB (POC) nis npoBeaeHNs: TEKYIIEro KOHTPOJISA
yCIeBaeMOCTH, MPOMEKYTOUYHOM ATTECTAMH [0 UTOraM OCBOCHUS TUCHHUILIMHBI

7.1. IlacopTt ¢GoHIa OLIEHOYHBIX CPEACTB

HanmenoBanue Bun xonTpOs NeNe
pasznenos KonTponupyemast komnerenius 3YHel (BKITIOUAst 3a,H;1H;/II71
JTUCTTUTUTAHBI TEKYIIIHIA)
[1K-2 crnocoOHOCTHIO BEIOMPATH METOIBI
UCCIIeIOBaHMS, TUTAHUPOBAThH U MIPOBOAUTH
Bce paznenst A ’ p POBOZ 3a4er 3
HE00XOIMMbI€ IKCIIEPUMEHTBI, UHTEPIIPETUPOBATH
pe3ybTaThl U IeTaTh BHIBOJBI
Bce paznenst ITK-1 crmocoOHOCTHIO K aHAIIU3Y U CUHTE3Y 3a4eT 3
OIIK-9 crmocoOHOCTBIO UCIIONB30BATh MPUHITUITHI
Bce paznensr 3a4eT 3
CUCTEMBI MEHE/IPKMEHTA KaueCcTBa
OIIK-8 criocoOHOCTBIO ClIeA0BAaTh METPOIOTHUECKUM
HOpPMaM U TIPaBHJIaM, BEITIOJHATH TPEOOBAHMUS
Bce paznensr 3a4yeT 3
HAI[MOHATFHBIX ¥ MEKIYHAPOAHBIX CTAHIAPTOB B
obmactu podeccnoHaNbHON AeATETLHOCTH
OIIK-7 roTOBHOCTBIO BEIOMpATh CPEACTBAa U3MEPEHH B
Bce paznensl COOTBETCTBUH € TPeOyeMOil TOUHOCTBIO U YCIOBUAMU 3a4eT 3
SKCIUTyaTaluu
OITK-4 roToOBHOCTBIO COUETaTh TEOPUIO U ITPAKTUKY
Bce paznensl 3a4eT 3
JUTSI pEIICHUs MHKEHEPHBIX 3314
OIIK-1 roToBHOCTBIO HCIIONIB30BATh
Bce paznensr 3a4eT 3
(byHaaMeHTanbHbIe 00IIeUHKEHEPHbIC 3HAHUS
[TK-2 cmocoOHOCTHIO BEIOMPATh METOIBI —
UCCJIEIOBaHMS, TUTAHUPOBAThH U MPOBOAUTH
Bce paznensl 71a00paTOPHBIX 1
HEOOXOIMMBIE KCTIEPUMEHTHI, HHTEPIIPETUPOBATh AGoT
Pe3yabTaThI U JeNIaTh BBIBOJIbI p

7.2. Buabl KOHTPOJIs, IPOLEAYPHI IPOBEACHUNA, KPUTEPUU OLICHMBAHUS




Bun konTpOIIS

[Ipouenypsl MpOBEACHUS U OLICHUBAHUS

Kpurepun onennBanus

3ader cliaeTcsl B MUCbMEHHOM (hopMe, eCiM CTYJSHT He HaOpai
HeoOxoaumbie 60 % 1o TekyleMy KOHTpoito. B ounere 5
BOIIPOCOB, BpeMs Ha HalMcaHue 0TBETOB 2 yaca. [locie
IMPOBEPKH MMPETIOAABATCIIb MOXKET 3a/1aTh YTOUHSAIOIIHE
Borpockl. Kaxiplii oTBeT orieHnBaetcs ot 0 0anios
(oTcyTcTBHE OTBETA MM a0COTIOTHO HEBEPHBIN OTBET) 110 3

3a4TEeHO: pEUTUHT
00y4aromierocs mno
UCIUILTHHE OO0JbIIe
v paBHO 60 %

3a4yeT 6amnoB (abconOTHO BepHBIi 0TBET). [Ipu oneHnBaHNM .
He 3auteno: pedTHHT
PE3YJIBTaTOB MEPOIPHUSATHUS UCIIONIB3YeTCs 0aTTHHO -
o . |oOyuaromerocs mno
pPEUTHHTOBasE CUCTEMA OIEHUBAHUS PE3yIbTaTOB YUeOHOM
nucuumnae meuee 60
NEeATETLHOCTH 00yJaromuxcs (yTBepkKAeHa MPUKa30M PEeKTopa o
0
ot 24.05.2019 1. Ne 179) u Ne 25-13/09 ot 10.03.2022).
Becogoii koadduniment meponpustus — 1. MakcuMaabHbIN
Oain - 15.
3amuTa 1abopaTopHOit pabOThI OCYIIECTBISAETCS
UHIUBUYaIbHO. CTy[I€HTOM MIPEI0CTABISIETCS OPOPMIICHHBIH
otueT. O1leHnBaeTCs KauecTBO 0pOpMIIEHUS, TPABUIBLHOCTD
BBIBOJIOB U OTBETHI Ha BOIPOCHI (3a1atoTcs 2 Bonpoca). OOmuuii [3auTeHo: peidTHHT
0aJi mpu OlLIEHKE CKIIAJABIBAETCS U3 CIEAYIOIINX IMOKa3aTenei: -jo0yuatomierocs 3a
sammTa MIPUBEIACHBI METOIUKHU OLIEHKH TEXHOJIOTHYECKHUX MTapaMeTPOB —MEpONpuUaTe 0oJbiie
1 Gaut - BEIBOABI JIOTHYHBI U 000CHOBAHBI — 1 Oami - nu paBHO 60 %.
1a00paTOPHBIX .
paor oopmieHue paboThl COOTBETCTBYET TpeOoBaHusIM — 1 6ait - [He 3auTeHo: peHTHHT

MPaBUJIBHBIN OTBET Ha OJUH Bompoc — 1 6amin. MakcumanbHOe
KOJIMYECTBO 0aJIOB 3a OAHY JabopaTopHyo paboTy — 5,
MaKCHMaJIbHOE KOoJIn4ecTBO 3a 4 maboparopHsie paboThI - 20
6asoB. HeoOxomumo 3a Kakayro U3 1abopaTopHbIX paboT
MONy4YuTh He MeHee 3 6aoB. BecoBoii koadduiment

oOyuarormierocs 3a
MEPONPUATHE MEHBIIIE

60 %.

MeponpusTus — |

7.3. TunoBbIe KOHTPOJIbHBIE 32JaAHUS

Bun xonTpOs

Turmossie KOHTPOJILHBIC 3aJIaHUSA

3a4eT

3ananue 3.

TBEPBIX PACTBOPOB?

METAIO(PU3NIECKIX UCCIeIOBAHUAXK ?

pa3MepbI?

4. YnenbHOe 3NIEeKTpUYECKOe COPOTUBIIEHNE cepedpa MEHbIIIe
COIPOTHBIECHHEM KOMIIOHEHTOB?

COIIPOTUBJICHUSA KaKoro-1m0o crjiaBa?

METOIOM?

11. B uém 3akmtouaercs (pa3oBblii MAarHUTHBINA aHAIHU3 CTANIN?

1. Kak u3mensiercst yaenbHOe 3JIeKTPUUECKOe COMPOTUBIEHHE MTPH 00pa30BaHUU
2. Kakue METOJAbI UBMCPECHUA DJICKTPHICCKOTO COITPOTHUBIICHUA ITPUMCHSAIOT B

3. OnuH u3 00pa3uoB cTayin Y8 UMEEeT CTPYKTYpPY IUIaCTUHYATOTO MEPIuTa, a Jpyrou
— 3epHHUCTOr0. OJMHAKOBO JIM CONPOTUBJIEHUE 3TUX 00Pa310B, HMEIOLINX PaBHbIE

, ueM Meau. Kakum
OyZeT yAeIbHOe CONTPOTUBIIEHUE CIIJIaBa MEIH C CepeOpOM IO CPaBHEHUIO C

5. Moxert 1 riactuyeckas aedopMaiis IpUBECTU K CHUKEHUIO YEIbHOTO

6. KakoBBI OCHOBHBIE 3aKOHOMEPHOCTH TEIUIOBOTO PACIIMPEHUS TBEPABIX TEN?

7. B uém 3akimrouaercs qudQepeHnnaabHbli JUIaTOMETpHUeCKUNd MeTo?

8. KakoBo ycrpoiicTBo nuddepeHnanbHOro OnTHKO-MEXaHHYeCKOro AuiaTomeTpa’?
9. Kak omnpenennTth KpUTHUECKHE TOUKH (Ha30BOTO MPEBPALCHUS AUIATOMETPUIECKOM

10. Yto Ha3pIBaeTCsI HAMArHUYEHHOCTBIO HACBILIEHUSI U KaK €€ MOKHO U3MEPUTH?
12. CpaBuure Touku Kropu ¢a3 otoxoxénnsix craneit 10, 40, Y8 u Y12.

13. TpebyeTcs onpeeTuTh KOTUIECTBO OCTATOYHOTO ayCTEHNUTA B 3aKalIEHHOM
3a9BTEKTOMIHOM CTalll METOIOM dTajoHa ((ha30BbIii MAaTHUTHBIN aHanu3). Kakoit




BO3MOYKHBIE BAPHAHTHI?

14. MosHo nu onpenenuts Touky Kropu aycrennta crutasa 05H30? To ke ns
MapTeHcuTa ctaiu 407

15. Kak MOXHO ONpeAeUuTbh KOAPLUTHUBHYIO CHUITY?

OTIyCKa Ha OCHOBAaHWU U3MEPEHUIN KOIPUUTUBHON CHJITBI?

oOpa3el Bbl MOJKETE MPEAJIOKUTH B KauecTBe dTasioHa? [Ipoananusupyiite npyrue

16. O6pasiel cranm Y 12, 3akan€HHble ¥ OTHYIIEHHbBIE TpH Temmeparype ot 200 1o
700°C, nepenyTtanbl. MOXKHO JIU pa3JIOKUTh UX B MOPSJKE BO3PACTAHUS TEMIIEPATYPhI

Samanue 1.
Bonpocs! 1o Teme 1abopaTtopHbIX padoT:
3ammra 1. [Tpo6ooTOop 1 MPOOOTTOATOTOBKA.
nabopatopHbix (2. CTpyKTypHBIE U (PU3UKO-XMMUYECKHE METO/IbI aHAIM3a MAaTePHAJIOB.
pabot 3. MarnuTHbIe CBOWCTBA METAJUIOB U CIUIABOB. I3MepeHne KOSpUUTHBHON CHJIBI.

4. QHCKTpI/I‘ICCKHC CBOICTBa METAJIJIOB U CIIJIABOB. I/I3MepeHI/IC YACJIBHOIO
QJICKTPOCOITPOTHUBIICHU .

8. YueOHO-MeTOAMUYEeCKOEe M MH(OPMALIMOHHOE O0ecredeHUe TUCHUIIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

1.  Kypasnes, JI. I. ®uznueckure MEeTOAbI UCCICAOBAHUS METAIOB U
crutaBoB Yue0. mocodue st metaiuypr. crienuanbaocteit JI. I XKypasnes, B. .
®wunaros; FOx.-Ypai. roc. ya-1, Kad. ®uz. metaimosenenne u Gpusnka TBEpAOTO
tena. - Yensounck: M3narensctBo FOVYpI'Y, 2003. - 164,[1] c. s5ekTpoH. Bepcust

2. dwusuka METAJJIOB U METAJJIOBEJICHUE HAYY.-TEXH. )KypH. Poc. aka.
Hayk, OTa-Hue ooml. pu3uku u actpoHoMuu, Ypai. ota-uue PAH xypnai. -
ExarepunOypr, 1955-

3. Jlunuesckuii, b. B. Texnuka MeTamrypruueckoro 3kcrnepumMenTa Yueo.
nocoOue Jyist By30B 10 crell." @U3uKko-XxuMUYeCKie UCCIEIOBAHUS METALTYPL.
nporeccoB" u "duzuka meramnos" b. B. Jlunuesckuii. - 3-e uzz., nepepad. u jor. -
M.: Metannyprus, 1992. - 240 c. ui.

6) dononHumenvHas iumepamypa:

1. PacrtpoBas aneKkTpOHHAas MUKPOCKOIUS U PEHTT€HOCIIEKTPaJIbHbBIN
Mukpoananus [TekcT] yueb. nocodue no Hanpasienuto 22.03.01
"MarepuanoBeeHIE U TEXHOJIIOTMU MaTepuanoB' u ap. HanpasiaeHusm U. 1O.
[Tamkees u ap.; nox pex. I. I. Muxaiinosa ; FOx.-Ypai. roc. yu-1, Kad. ®us. xumus
; FOYpI'Y. - Uensbunck: U3narensckuit Lentp OYpI'Y, 2015. - 46, [1] c. un.

6) ome4yecni6eHHble U 3apy6€9fCHbl€ HCYPHAJIbL NO OMCL;MI’ZJZMH& umeruuecs 6 oubnuomexe:

He npenycmotpenbt

2) MemoouuecKkue YKazaHus 0is Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.

1.  Kypasnés JL.I., Kap3ynos C.E. ®usuka meramioB: YueGHoe mocodue
K 1aboparopasiM padoram. — Yensouuck: UI'TY, 1993. — 131 c.

2. XKypasnésJL.I., ®unaroB B.1. ®uznueckre METOIbI UCCIIEIOBAHUS
METAJIJIOB U CIUIABOB: Y4eOHOE OoCcoOHe sl CTyACHTOB METAILTyprHUeCKHIX
cneunanbHocTel. — Yenssounck: Uzn-so FOYpI'Y, 2003. — 165 c.

3. Toiixen6epr, 0. H. PertrenocTpykTypHblii (ha30BbIi aHATU3: yU€eO.
nocoOue / FO. H. I'oiixen6epr; 1. A. Mup3aes ; FOx.-Ypai. roc. yu-T, Kad. ®us.



MeTamoBefeHre u pusuka TBepaoro tena ; FOYpl'Y.- Uensounck : M3znaTenscTBo
IOVYpI'Y , 2006, 26.c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:

1.  XKypasnés JL.I., Kapzynos C.E. ®uszuka meramioB: YueOHOe mocodOue
K 1aboparopasiM paboram. — Yensounck: UI'TY, 1993. — 131 c.

2. KypasnésJLI., ®uiaro B.U. duznueckue METOBI UCCIEIOBAHUSA
METAJIJIOB U CILJIABOB: YUeOHOE MocoOue JJisi CTyAEHTOB METAJLTYPrUueCKUX
cnenuanbHocTed. — Yenssounck: Uzn-so FOYpI'Y, 2003. — 165 c.

3. Toiixen6epr, FO. H. PenTrenocTpyKkTypHbIil (ha30BbIi aHAIN3: yueo.
nocobue / FO. H. loiixen6epr, 1. A. Mup3aes ; FOx.-Ypai. roc. yu-T, Kad. ®us.
MeTaioBefeHre u pusuka TBepaoro tena ; FOYpl'Y.- Uensounck : M3naTenscTBo
HOYpI'Y , 2006, 26.c.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIUsA

HaumenoBanue
Bun
Ne pecypca B bubnuorpaduyeckoe onrcanue
JUTEepaTyphbl .
AIIEKTPOHHOM (hopme
DIIEKTPOHHO- CanbnukoB, B. /I. MeToasl KOHTpOJIS ¥ aHAJIM3a BEIIECTB:
1 OcHoBHast ~ [OuOMMOTEUHAS peHTreHorpagpuuecKue MeTO/Ibl aHamu3a: 1a00paTOPHBIN
nuTeparypa [cucreMa MpakTUKyM : yuebnoe nmocodue / B. J[. CanpaukoB. — Mocksa :
n3narenbcTBa Jlane  |[MUCHUC, 2014. — 55 c. https://e.lanbook.com/book/69741

9. UudopManinoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PU OCYIeCTBICHUN
0o0pa3oBaTe/ILHOIO Mpolecca

[TepedeHp UCTIONB3YEMOTO TPOTPAMMHOTO OOCCIICUCHHS:
1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)
3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)
[lepeyeHb HCTIONB3YEMBIX HHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

Her

10. MarepuajibHO-TeXHUYECKOEe O0ecredyeHue TUCHUIIIMHBI

OcHoBHOE 000pyIOBaHUE, CTCH IbI, MAKEThI, KOMITBIOTEPHAS TEXHHKA,

" No
Bun 3arsTuii v [peAyCTaHOBJIEHHOE IIPOrPaMMHOE 00eCIIeueHHE, UCTIOIB3YEMOE ISt
Y pa3IMYHBIX BUIOB 3aHATHIA
226
JIaboparopHblie 3aHATHS (1) KoMIbroTep 1 TEIEIpPOEKTOP

Pecypcer OnbnuoTexu, 060pynoBaHue IS 1OCTyTa K AJIEKTPOHHBIM
pecypcam, KONUpOBaJIbHOE 000pyI0BaHUE, Oa3bl TEKCTOB CTaTeH
ScienceDirect www.sciencedirect.com
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