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1. O0mue MoJI0KeHu

1.1. leau u 3aa44 TUCHUILJIMHBI

3aJ1a4.

O3HaKOMUTB CTY/I€HTOB C METOJaMH SKCIIEPUMEHTAIbHBIX UCCIIEOBAHNI MPU U3yUYEHUH NTPOLIECCOB,
MPOTEKAIOUINX B CTPYKTYPE METAJJIOB U CIUIABOB NPH BO3JACHCTBUH Ha HUX PA3IUYHBIX (DaKTOPOB.
3ajaun AUCIUTUIMHEL: 3HaTh METO/IbI UCCIIEIOBAHUS, KaK MPAMbIE,TaK U KOCBEHHBIE, C LIEII0
MPOBEJCHUS HEOOXOJUMBIX SKCIIEPHMEHTOB.
YMETh IPUMEHATH COBpeMeHHOe (pu3ndeckoe 000pyIoBaHUE U IPUOOPHI AJIsl PEICHHS TPAKTHUECKUX

BJIaJCTh MeTO,Z[I/IKOﬁ 1 TIOCJICAOBATCIIbHOCTBIO IIPOBCACHUS SKCIICPUMCHTAJIbHBIX I/ICCJ'IC,[[OB&HI/II\;I npu
PCIICHHUU MMPUKIIAAHBIX 3a1a4 B obnactu HpO(i)eCCI/IOHaJ'IBHOI\/'I ACATCIbHOCTH.

1.2. M3yyaemblie 00beKTbI U CIUTLINHbBI

- XUMUYECKUN COCTaB, CTPYKTYpa U CBOMCTBA MaTepUasoB;
- METO/Ibl UCCJIEI0BAHUSI CTPOCHUS U CTPYKTYPbl METAILIIOB
- METOJIbI U3MEPEHHS (PU3NUECKUX U MEXAaHUYECKUX CBOMCTB.

1.3. Bxoaublie TpedoBaHus

|He IPEyCMOTPEHBI

2. [Inanupyemble pe3yJibTaThl 00y4eHUsI MO AUCUHUILIMHE

Nunukatop nocTmkeHus
Wnmexc 1Lrarupyembie pesyiBTaTE KOMITIETEHIIUH, C KOTOPBIM Cpencrsa
KOMHCTGHIII/I}I HHOUKaATOpa O?;{ziiH?;:TiH;ﬁgggigle COOTHECCHBI INIaHUPYEMBIC OLICHKH
’ ’ pe3yIbTaThl 00y4YeHUs
[1K-1.3 WJI-1TIK-1.3 |3HaeT HOpMaTHUBHO- 3HaeT HOPMaTUBHO- JK3aMeH
TEXHUYECKYIO TEXHUYECKYIO
TOKyMEHTALIHIO, TOKyMEHTALIHIO,
perIaMeHTUPYIOIIYIO pEerIaMEHTUPYIOITYIO
MOPSJIOK MTPOBEICHUS [OPSIIOK MTPOBEICHUS
SKCTIEPTHBIX UCCIIEOBAHUMN; [3KCIIEPTHBIX HCCIICOBAHUI;
METO/bl aHAIHM3a CTPYKTYPBI [METO/IBI aHATTN3a CTPYKTYPBI
Y CBOMCTB MECTAJUIMYECKUX [ CBOMCTB METAJNIMYECKHUX
matepuasion; ['OCTrI Ha matepuanos; ['OCTsl Ha
METaJUIONPOTy KLU0 METaJUIONPO Ty KLU0
I1K-1.3 N/I1-211K-1.3 [YmeeT peann3oBbIBaThH 'YMeeT pearn30BbIBATh 3aruTa
MPOIIETYPHl U METO/IBI [IPOIIETYPHI U METO/IBI mabopaTopHO
SKCTIEPTU3HBIX PKCIIEPTU3HBIX UCCIIEIOBAHUH [pabOTHI
HCCIIEOBAHUM METAJUIOB M [METAJIJIOB U CIIJIABOB.
CILIaBOB.
I1K-1.3 MJI-3T1K-1.3 |Bmageetr HaBbIKaMu Brnaneetr HaBbIKaMu 3amuTa
cocTaBJeHHs U 0popMIIEHHS [COCTaBICHUS U 0hOpMIIeHHS |ITabopaTOPHOI
SKCIEPTHBIX 3aKIIOYEHUN.  [3KCIEPTHBIX 3aKIIOYEHUH. paboTHI




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wunexc KOMIIETEHLIUH, C KOTOPBIM Cpencrsa
KOMHCTGHHH;{ HHIUKATOpa O?;ZiiH;thTHLH;?Z;:;f)Ie COOTHECCHEBI INIaHUPYEMBIC OLICHKH
’ ’ pe3ybTaThl 00yUeHUs
[1K-2.3 N/1-11K2.3 |3naer HOMEHKIATYpY 3HaeT HOMEHKIIATYpy DK3aMeH
MaTEepHAJIOB, HCIIOJIb3YEMBIX (MATEPHAIIOB, UCIIOIB3YEMBIX
Ha MPOU3BO/JICTBE; Ha TPOU3BOJICTBE;
HOpMaTUBHbBIE U HOpMaTUBHbBIE U
METOJIMYECKHE JOKYMEHTBI, |[METOJUYECKHE JOKYMEHTHI,
periaaMeHTHUpyIoLue padoThl|peraaMeHTUpyoLue padoTsl
10 KOHTPOJIIO KauecTBa 10 KOHTPOJIIO KauecTBa
TepMOOOPaOOTKH; TepMOOOPaOOTKH;
0COOCHHOCTH 0COOEHHOCTH
pOoOOMOITOTOBKY ISt MPOOOIIOATOTOBKY ISt
pa3IMYHBIX BUI0B KOHTPOJIS [pa3IMYHBIX BUI0B KOHTPOJIS.
OCHOBHBIE METOIbI
PKCIIEPUMEHTAIbHbIX
UCCIIEZIOBAHUMN; METO/bI
IUTAaHUPOBAHUA U
[IPOBEICHUS
PKCIIEPUMEHTOB.
[1K-2.3 NJ12-11K2.3 |YmMeeT npoBOIUTH 'YMeeT IpOBOJIUTH 3amura
HOJIrOTOBKY OOBEKTOB MOJITOTOBKY OOBEKTOB mabopaTopHO
UCCIIEZIOBAHUS; OLICHUBATh  [MCCIIEOBAHUS; OLEHUBATh  [pabOThI
OCHOBHBIE TIOKa3aTeIn OCHOBHBIE TIOKa3aTeIn
Ka4yecTBa U3AENHMI 10 U Ka4eCcTBA U3IENHH 10 U MOCIe
0CJIe TePMHUUECKON TePMHUYECKOH 00pabOTKH.
00paboTKH, BEIOUPATH
CpencTBa U3MEPEHUI B
COOTBETCTBHHU C
MOCTaBJICHHBIMH 3a/1a4aMH..
[1K-2.3 NJI3-11K2.3 |(Bmageet HaBbIKaMu BeIOOpa |Biiajeet HaBbIKaMu BpIOOpa  [3amura
METOJIOB M 00pa3IoB Ui  |[METOJOB U 00pa3IoB s nmabopaTopHOi
OCYIIECTBJICHHUS KOHTPOJIS; |OCYIIECTBICHUS KOHTPOJIS;  [pabOThI
BbIOOpa crioco0oB BbIOOpa crioco0oB
[MOATrOTOBKM 00pas3IoB /Uil  [OJTOTOBKH 00OPAa3IoB JJIs
HCCIIeIOBaHUT; HCCIICIOBaHUT;
KOJINYECTBEHHOHN OLICHKM  |[KOJIMYECTBEHHOM OLIEHKHU
KOHTPOJIUPYEMBIX KOHTPOJINPYEMBIX
[MOKa3aTeyiel CBOMCTB [MOKa3aTeyield CBOCTB
MaTepUaoB. MaTepUaoB.
[1K-2.4 N/1-1IK-2.4 [3naer HOpMaTUBHBIE U 3HaeT HOpMaTUBHBIE U JK3aMeH

METOAMYECKHE JTOKYMEHTBI,
periiaMeHTHPYIOIIUE PabOThI
110 KOHTPOJITIO TIporiecca u
KOHTPOITIO Ka4eCTBa
TepMOOOPaOOTKH;
HOPMAaTUBHYIO
JIOKYMEHTALHIO 10

METOAMYECKHE JTOKYMEHTBI,
periiaMeHTHPYIOIIUE PabOThI
10 KOHTPOJIIO Tpoliecca 1
KOHTPOITIO Ka4eCTBa
TEpMOOOPaOOTKH;
HOPMAaTUBHYIO
JTOKYMEHTAIIHIO IO
odopmiieHuIO U pazpaboTke
TEXHOJOTMYECKUX




IInanupyemsele pe3ynbTaTsl

Nupukatop nOCTHKEHUS

Wnnexc KOMIIETEHLIUH, C KOTOPBIM Cpencraa
Kommeremmmt | caropa 0(63{{‘3?; ;:;ﬂbﬂgggggge COOTHECEHBI TTAHMPYEMBIE |  OLCHKH
’ ’ pe3ybTaThl 00yUeHUs
[IPOBEJICHHUIO UCIIBITAHUN,  [MPOIECCOB, MPOBEJACHUIO
OCHOBHEBIE CPEACTBA HCIIBITAaHUI.
MU3MEPEHUN U UX TOUHOCTD,.
[1K-2.4 NJ12-1TK-2.4 [YmeeT pemaTh YMeeT pa3zpabaTbiBaTh 3ammura
TEXHOJIOTUYECKHUE 3a/1a4M, |[TEXHOJOTUYECKHE U maGopaTopHOi
CBSI3aHHBIE C OIICHKOM TEXHUYECKUE PEIICHUS B paboTHI
KauecTBa JieTayei B COOTBETCTBHH C TIOPSAKOM,
MpoLecce TEPMUUECKON YCTaHOBJICHHBIM Ha
00paboTku, pa3pabaTbiBaTh [IPOM3BOJICTBE.
TEXHOJIOTMYECKUE U
TEXHUYECKUE PEIICHUs B
COOTBETCTBHH C TIOPSAKOM,
YCTaHOBJICHHBIM Ha
MPON3BOJICTBE, TPUMECHSTH
OCHOBHBIE CPEJICTBA
M3MEPEHUN B COOTBETCTBUU
C X TOYHOCTBIO U
YCIIOBUSIMH KCILTyaTaliH.
[1K-2.4 MNJI3-11IK-2.4 (BrmaneeT HaBbIKaMHU Biiaymeet HaBbIKaMU pellieHUs |3ammTa
pelieHus 3a1a4 3a]1a4 TEPMUYECKOTO mabopaTopHO
TEPMHUUYECKOTO [IPOU3BOJCTBA U MPOBEACHUS [pabOThI

[IPOU3BOACTBA U IPOBEICHUSA
HCTIBITAHUI C yUETOM
HOPMATHBHBIX TPEOOBAHUN U
ITPaBUIL

HCIBITAHUI C Y4ETOM
HOPMAaTHUBHBIX TPEOOBAHHH U
[paBUJl.




3. O0bem u BUABI Y4eOHOI1 padoThI

Pacnpenenenue
. Bcero 10 CEMECTpaM B Hacax
Bun yuebHoit paboTsl
4acoB Howmep cemectpa
5
1. IlpoBenenne y4eOHbBIX 3aHATHH (BKIIIOUAs IPOBEIE- 72 72
HUE TEKYIIETO KOHTPOJIS yCTIEBAEMOCTH) B (hopMe:
1.1. KonTakTHas ayauropHasi pabora, U3 HUX:
- nexnmu (JI) 27 27
- maboparopHsie padoThl (JIP) 34 34
- IPaKTUYECKHE 3aHATHS, CEMUHAPHI U (WITH) IpyTHe 9 9
BUJIBI 3aHATHH cemuHapckoro Tuna (113)
- KOHTPOJIb caMocTosiTesibHOoM paboThel (KCP) 2 2
- KOHTpOJIbHAsI paboTa
1.2. CamocTtosrensHas pabota ctyaentoB (CPC) 72 72
2. IIpomexxyTouHas aTTecTanus
DK3aMeH
JlnpbepeHmpoBaHHbIN 3a4eT 9 9
3auer
Kypcosoii npoext (KII)
Kypcosas pa6ora (KP)
O01mas Tpy10eMKOCTb JUCIUTUTHHBI 144 144
4. Conepxxanue IMCUUNIMHBI
Ob6bem
O0beM ayTUTOPHBIX BHEAYyIUTOPHBIX

HamMmeHnoBanme pa3aciioB JTUCHUIIIIMHBI C KPATKUM

3aHATHH I10 BHJaM B Hyacax

COJIEpPIKaHUEM B YACAX
1 | gp | m3 CPC
5-i1 cemecTp
WccnenoBanue CTpYKTYpbl METAJUIOB 6 10 4 15

MeTobl MCClIeIOBaHUSI MAKPO- U MUKPOCTPYKTYPHI.
Maxkpoananus. MccrnenoBanus MUKPOCTPYKTYPBI.
Crioco6b1 mpUroToBIeHUss MUKpOILTH(oB. MeToIbI
CBETOBOW MUKpOCKoniH. OCHOBHBIE TUIIBI U
KOHCTPYKTHBHBIE 0COOCHHOCTH METALIOTpapUIeCKUX
MUKPOCKOTOB. KonmuecTBeHHBIE aHATH3aTOPHI
cTpyKTyphl. CTepeosorus u peHTreHorpadus.
[IpocBeunBaromas AIEKTPOHHAS MUKPOCKOTIHSL.
Caenenusi, mojryyaeMble IPU UCCIICJOBAHUN METAIIIOB U
CIUIaBOB METOJIOM TOH-KUX (ponbr. 3yueHue
UCIIOKALMOHHON CTPYKTYpBl. MUKpoandpakmus.

Y CTPONCTBO M MIPUHIHIT ACUCTBHSI TPOCBEYNBAIOIIETO
HIIEKTPOHHOTO MHUKPOCKOIIA.

PacTtpoBast 35IeKTpOHHAS MHUKPOCKOTIHSL.

Y CTPONCTBO ¥ MPUHLINI IEUCTBUSA PaCTPOBOTO
HIIEKTPOHHOTO MHUKpOCKoma. M3ydenue u3nomos.
OrnpezaeneHue ux xapaxkrepa.

3aHATHH 10 BUAAM




HawnmenoBanue pa3aciioB JTUCHUIIIIMHBI C KPATKUM
COJIep)KaHUEM

O06beM ayTUTOPHBIX

3aHATHH I10 BHUJaM B 4yacax

O0BeM
BHEAyIUTOPHBIX
3aHATHN 110 BUIAM
B Yacax

JIP

I13

CPC

®du3nIeCKue METOAbI NCCIICIOBAHMUIA.

8

2

15

TerioBble cBOiicTBa. MeTobl U3BMEPEHUN U
[IPUMEHEHUE JJIs1 aHAI13a METAJUIOB U CIJIaBOB
[TprOopsl 1 METOAMKHU TEPMUUECKOTO aHATN3A.
[IpuroroBneHue onbITHBIX 00pa3oB. OnpeneneHue
OCHOBHBIX XapaKTEPUCTHK.

[ITOTHOCTE M TEPMHAYECKOE PACIIUPEHUE
OmnpeneneHne MIOTHOCTH MeTasuioB. [Ipubopsr n
METOJbI. J{HITaToOMETpUYECKU METO TOCTPOEHNUS
TEPMOKHMHETUYECKUX UarpaMM U OnpenesieHue
KPUTUYECKUX TEMIIEPATYD.

DJIEKTPUYECKHUE U MAarHUTHBIE CBOICTBA
Onpenenenue yaelbHOro 3J1eKTPOCONPOTUBIEHU. MOCT
Tomncona. MeTonuka MOoCTpOEHUs JUarpaMm
M30TEPMUYECKOT0 MPEBPALICHUS IIEPEOXIIAXKICHHOTO
ayCTeHHWTa Ha aHU30METpe AKYIIOBa.

MexaHnuecKkue CBOMCTBA METAJIJIOB

15

MexaHn4ecKkre CBOCTBa TBEPAbIX Tell

Onpenenenue TBEpAOCTH MeTauioB. OnpeneneHue
XapaKTEPUCTHUK IPOYHOCTH M IUTACTUYHOCTH. Y AapHas
BSI3KOCTH. METO/IbI OTIpeiesieHus U 000py10BaHHUE.

FCOMeTpI/IH TCJI U KOHTAKTUPOBAHUEC

15

['eoMeTpuuecKue XapaKTEepUCTUKN TOBEPXHOCTHBIX
CJI0EB TBEPJBIX TET

Onpenenenue mepoXxoBaTOCTH NOBEPXHOCTH.
[TpodunorpadupoBanue. KpuBas omopHOit moBepXHOCTH
KoHTakTHpoBaHue TBEpAbIX Tel. Y CIIOBUS yIPYTroro u
MJIACTUYECKOTO KOHTAKTOB.

[1nomany 1 1aBaeHus P KOHTAKTUPOBAHUU TBEPIBIX
ten. OnpeneneHne BU1a KOHTAKTa.

TpeHne u u3HOC

12

CunoBoe B3aMMOJCHCTBUE TBEP/IBIX TEIN.

TpeHre B yCIOBUSX YIPYTOTO U MJIACTUYECKOTO
KOHTAKTOB. DaKTOPHI onpeaesstonme KodpuIiueHt
TPEHUS TIPH PA3TUIHBIX BUAaX KOHTAKTOB

Buipl, MeXaHU3MBI U XapaKTEPUCTUKY H3HAIITMBAHUSI.
Buabl n3Hoca: abpa3uBHBIN, OKUCIUTEIBHBIH,
KaBUTALIMOHHBIN, YCTaTOCTHBIH, TETIOBOM,
aATE€3UOHHBIN. BnysHue yciaoBuil KOHTAKTUPOBAHUS U
CMa304YHBIX MaTEPHUAJIOB.

JKCIIEpUMEHTAIbHBIE METO]IbI M3yUEHHUS MIPOLIECCOB
M3HAITUBAHUS U OI[EHKa U3HOCOCTONKOCTH
Ornpenenenre kodgdumnmenta Tperus. OnpeaencHre
00BbEMHOT0 U IMHEWHOTO n3HOoca. CTaTncTuyecKkas
00paboTKa pe3yJIbTaTOB. 3HAYCHHUE OTPEICIIIEMBIX
XapaKTEPUCTHK

HNTOI'O no 5-my cemecTtpy

27

34

72




NTOI'O o nucLuruinye | 27 | 34 | 9 | 72

Temaruka IMPUMCPHBIX IIPAKTHYCCKUX 3aHATUH

Ne
- HanMeHOBaHUe TeMbI IPAKTHYECKOT0 (CEMHHAPCKOI0) 3aHATHS

1 |CpaBHUTH MaKpOCTPYKTYpPY CIMTKOB, IOJly4YEHHBIX B PA3IMYHBIX YCIOBHIX OXJIAKICHUS.

2 |CpaBHHTH CIIOCOOBI OIPEIEICHUS XapaKTEPHBIX 3JIEMEHTOB CTPYKTYPBHI.

3 |CpaBHUTB XapaKTEpHBbIE JIEMEHTBI CTPYKTYPBI, 10JIy4YCHHbIE Pa3HBIMU METOIAMH
uccienoBaHnii. PaccMoTpeTs 0COOEHHOCTH KaKA0T0 U3 METOAOB HCCIIe-10BaHUs CTPYKTYPBI 110
(bUKCHPOBAHHBIM U300PaKECHUAM.

4  |PemeHue 3a1a4 10 MOCTPOECHUIO TEPMOKMHETHUECKUX AUArpaMM pacnaa MepeoxaakAeHHOrO
ayCTECHHUTA.

5  |Pemenue 3aau no onpeAeIeHUIO BU1a KOHTAKTUPOBAHUS TBEP/BIX TEIl.

6  |Pemenue 3agau mo onpenenacHnIo K03 (UIMEHTa TPEHUS B 3aBUCUMOCTH OT YCIIOBHI
KOHTAKTUPOBAHHUSI.

7  |Pemenue 3aga4 o ONpeAEICHNUI0 MHTEHCUBHOCTY U3HAIIMBAHUS TPEHUS B 3aBUCUMOCTH OT
YCJIOBHII KOHTaKTHPOBAHUS.

8  |Onpenenenue BUaa, MEXaHU3Ma U XapaKTEPUCTUK U3HAILIUBAHUS

Tematnka MpUMEPHBIX JTa00PATOPHBIX PadbOT

Ne
LIL HaumeHnoBaHnue TeMbl 1a00paTOpHON PadoThI

1 |OnpexneneHue MakpoCTPYKTYpbI CIUIABOB B 3aBUCUMOCTH OT CIIOCO0a KpUCTAIIM3allHY,
orpesiesieHHe MPUYUH pa3pylIeHHs M0 BUY U3JIOMOB ((ppakrorpadusi).

2 [lIpuroroBrenue muH(OB AT MUKPOCTPYKTYPHOTO U MAaKPOCTPYKTYPHOTO aHAIIH3A.
[IpuroroBienne GoIbr st U3YYSHHUS TOHKOU CTPYKTYPHI CIUIABOB METOIAMH JIEKTPOHHOM
MUKPOCKOITHH.

3 |Onpenenenue MUKpOCTPYKTYpbl Fe—C-crutaBoB, BBISIBICHHE XapaKTEPHBIX 3JIEMEHTOB
CTPYKTYPBHI.

4  |OnpeneneHue KpUTHYECKUX TOYEK pacraia NepeoxXIaKICHHOTO ayCTEHUTa METOA0M
nunatometpa llleBeHapa.

5 [llogrotoBka 0Opa3LOB JUIsl MPOBEIEHUS SKCIIEPTU3BI UCCIIEOBAHUHN (BBIOOP MECTa BBIPE3KU U
[IPOBEJICHUE TPEBUYHON OLIEHKH COCTOSHUS TIOBEPXHOCTHU PA3PYILIECHUS).

6  ([IpoBeneHue 3KCIIEPTU3HOTO UCCIIEIOBAHNUS ACTAJH, HATMCAHNUE 3aKIIOUCHHS (MCCIIEAYIOT
[MOBEPXHOCTh pa3pyLICHHs JeTalli WK y3J1a)

7  |OnpeneneHre MHTCHCUBHOCTH W3HANTUBAHMS METAUTUICCKUX MATEPHAIIOB

8 |ompenenenue ko3(hHULIHUEHTOB TPEHUS




5. Opranu3anMOHHO-NIEAATOrHYECKHUE YCIOBUA

5.1. O0pa3oBaTre/ibHbIE TEXHOJIOT UM, HCIIOJIb3YyeMble 1151 (OPMHUPOBAHUA
KOMIIeTeH Ui

[IpoBeneHwe JEKIMOHHBIX 3aHATHHA MO JUCIMILIMHE OCHOBBIBACTCS HAa aKTHBHOM METOZE OOydYeHUs,
Mpy KOTOPOM ydYalluecs He MAacCHUBHBIC CITYIIATENM, a aKTUBHBIC YYaCTHUKHU 3aHSATHS, OTBEYAIONINE Ha
BOIIPOCHI TperojiaBareliss. Bompockl mperogaBaTeisi HaIElICHbl Ha aKTUBH3AIUI0 MPOIECCOB YCBOCHUS
MaTepuasia, a TakKe Ha pa3BUTHE JIOTMUECKOro MblieHus. [IpernogaBaTens 3apaHee HamMedaeT CIUCOK
BOIIPOCOB, CTUMYJIMPYIOIIUX acCOIMAaTHBHOE MBIIUICHWE W YCTaHOBJICHHE CBS3€H C paHee OCBOCHHBIM
MaTepHralioM.

[IpakTrueckne 3aHATUS TIPOBOJATCS HA OCHOBE peaju3allii MeTojla OOydYeHHUsS JICHCTBUEM:
OTIpeICTISIOTCS TPoOIeMHbBIE 00acTH, popMupyrOTCs Tpynmbl. [Ipu MpoBeneHNN MPAKTUISCKUX 3aHATHI
MPECTIeAYIOTCS CIEAYIONUE eN: MPUMEHEHNE 3HaHUN OTIENBbHBIX TUCIHIUIMH W KPEaTUBHBIX METOJIOB
TUTSL pereHust MpoOIeM U NMPHUITHS PEIIeHUi; 0TpadoTKa y 00y4JarommMxcsi HaBBIKOB KOMaHIHOW paboTHl,
MEKJIMYHOCTHBIX KOMMYHHUKAIUA W Pa3BUTHE JIMJICPCKUX KAYECTB; 3aKPEIUICHHE OCHOB TEOPETHUYECKHX
3HAHUU.

[IpoBeaeHue 1a0OPaTOPHBIX 3aHATUN OCHOBBIBACTCS HAa WHTEPAKTUBHOM METOJE OOY4YEHHs, MpH
KOTOPOM 00ydYaroluecs: B3auMOJICHCTBYIOT HE TOJIBKO C MpernojiaBarenieM, HO U APYyT ¢ apyrom. [lpu atom
TOMUHUPYET aKTUBHOCThH Y4YaIIMXCSl B Ipoiiecce oOydeHusi. MecTo mpemnojaBaTeisi B MHTEPAKTUBHBIX
3aHATUSAX CBOAMTCS K HAIIPABIICHHUIO NEATEIHHOCTH 00YJaIOMUXCS HA TIOCTIKEHHUE [IEJICH 3aHATHS.

[Ipu mpoBeneHnM y4eOHBIX 3aHATHI UCTIONB3YIOTCS HHTEPAKTHBHBIE JIGKIIUU, TPYTIIIOBBIEC TUCKYCCHH,
aHaJIu3 CUTyalui.

5.2. MeToauueckue YKazanud 1J1d oﬁyqamnmxcsl 10 U3YYCHUIO JTUCIHUIIJIHHBI

[Ipy  wW3ydeHMHM JUCHMIUIMHBI  OOYYarOIIMMCS  IEJIeCOO0pa3sHO  BBINOJHATH  CIICAYIOIIUE
PEKOMEHIALINH:

1. U3ydenne y4eOHOM TUCIIUILTUHBI JOKHO BECTUCH CHCTEMATHUECKH.

2. lTlocme wu3y4yeHHMs Kakoro-nubo paszaena Mo Y4YeOHHMKY WIM KOHCIEKTHBIM MarepHajam
[PEKOMEHIYETCs 110 aMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBIL, OIPEEIECHMS], IOHATUS pa3aena.

3. Ocoboe BHUMaHHE CJEIyeT YAEIUTb BBIMOJIHEHHUIO OTYETOB IO MPAKTHUYECKUM 3aHATHSM,
mabopaTopHBIM paboTam.

4. Bea TemaTHKa BOIIPOCOB, M3Y4aE€MBIX CAMOCTOSATENBHO, 3a1a€TCsl Ha JIEKIMSIX MPErnoaBaTelIeM.
VM ke maroTcs HCTOYHUKY (B TIEPBYIO OYepelb BHOBb M3aHHBIC B IEPUOANYCCKON HAYIHOH JINTEpAType)
U1t GoJIee IETATbHOTO MMOHMMAaHHUS BOTIPOCOB, O3BYYEHHBIX HA JICKIIHH.

6. Hepeqenb yqeﬁﬂo-MeTozmqecxoro 4| I/IH(I)OpMaIII/IOHHOFO o0ecreuyeHus
JJIS1 CAMOCTOSITE/IbHOM paﬁDTbI Oﬁy‘laIOIIII/lXCﬂ o JTUCIMUIIIMHE

6.1. IleuaTHast yueOHO-MeTOAMYECKAA JTUTEPATYpPa

bubnuorpadpuueckoe onucanue KonuuectBo
Ne i/ (aBTOD, 3aryaBue, BUJA U3AHUS, MECTO, U3AATEILCTBO, 9K3EMILISIPOB B
rOJ] U3/1aHus, KOJIMYECTBO CTPAHMIL) o6ubnmorexe

1. OcHoBHas TUTEpaTypa

1 brikos C. 0., Cxuptnanze A. I'. McnibiTanusa maTepuanos : yueOHoe 2
nocobue i By30B. Mocksa : KYPC, 2019. 120 c. 7,5 ycun. neu. 1.

2 breikos C. 0., Cxuptnanze C. A. McnbiTanns MmaTepuaios : yaeOHOe 30
rmocobue a1 By30B. Crapsrit Ockoir : THT, 2015. 135 ¢. 7,9 ycn. meu. 1.




3 Kparenbckuit M. B., Muxun H. M. Y3116l TpeHus MalluH : CIpaBOYHUK. 14
MockBa : Mammnoctpoenue, 1984. 280 c.

4 MeTayioBe/icHHE U TepMudeckas 00paboTka ctaiai. MeTo bl UCTIBI TAaHHIA 1
1 uccienoBanud. Mocksa : Meramnyprus, 1991. 461 c. un.

5 dusnueckoe MarepranoBereHue. MeTo bl UCCIIEJOBAHUS CTPYKTYPHO- 1
¢dazoBoro cocrosiaus marepuaios / Bonkos H. B., CkpeiTHbIi B. .,
®umumnmos B. I1., Anxsnes B. H. Mocksa : U3n-so MU®DU, 2012. 798 c.

50,0 yca. mey. 1.

2. JlonoJiHMTEBHAS JIUTEpPaTypa

2.1. YueOHbIe M HAY4YHbIC U31AHUS

1 Kparensckuit Y. B. Tpenue u uznoc / U. B. Kparensckuii. - Mocksa: 9
MarmmuHoctpoeHue, 1968.

2 MuKkpoaHanu3 U pacTpoBasi 3JIEKTPOHHAS MUKpPOCKoOMHS : miep. ¢ ¢p. / [Tox 1
pen. U. b. boposckoro. - MockBa: Metamnyprus, 1985.

3 [MaoB A. A. Ilpuknagnoe meramioBeneHue. [IpumeneHne TBepabIx 7
CIUIaBOB B TPHOOTEXHUKE : yueOHoe mocodue / A. A. Illamos. - [Tepms:
M3n-o III'TY, 2002.

2.2. llepuoanueckue u3aaHus

| He ucnons3yercs |

2.3. HopmaTUBHO-TeXHUYeCKHe U3TAHUS

| He ucnons3yercs |

3. MeTounquKne YKazaHus AJd CTYACHTOB 110 OCBOCHUIO JTUCHUIIIMHBI

| He ucnons3zyercs |

4. Y4eOHO-MeTOANYECKOE O0ecIieYeHHe CAaMOCTOSITeIbHOM padoThl CTyIeHTa

| He HCIIOJIB3YCTCA |

6.2. DiieKTpOHHAas1 y4eOHO-MeTOANYeCKasl JuTepaTypa

HocTynHocTh
(cets UHTEpHET /
HaumenoBanue Ccblika Ha
Bun nutepatypsl . JIOKAJIbHAsl CETh;
pa3paboTku nH(pOPMAITMOHHBIN pecypc

ABTOPU30BaHHBIH /
CBOOOHBIN JOCTYI)

JlonostautenbHas |[lertapes U. A. Tpenne n u3noc  |http://elib.pstu.ru/Record/RU|nokanbpHast ceTh;
uTepaTypa netaneit mamuH : yaeoHoe nocobue [PNRPUelib2330 CBOOOJIHBIN TOCTYTI
/ U. A. llertsipe, A. M. XaHoB. -
[lepmb: U3n-so III'TY, 2003.

JlononHuTeNbHAS [PEHTTeHOCTPYKTYpHBIN? aHATN3 http://elib.pstu.ru/Record/ipr |1okanpHas ceTs;
nmuTeparypa BEIIECTB : METOAMYECKHE yKa3zaHus [books22926 CBOOO/IHBIN JOCTYTI
k 1abopatopHou? pabdore / 1. A.
Koganenko, C. B. baxtun, 1. B.
boromonos, E. B. Ky3uerona. -
Jluneux: Jlnnenxun?
rOCY/IapCTBEHHBIN? TEXHUYECKUU
yausepcutet, ObC ACB, 2010.




Haumenosanue

Bu ureparypsi pa3paboTku

UH(pOpPMAIMOHHBIN pecype

HocTynHocTh
(cets UHTEpHET /
JIOKaJIbHAs CETh;

aBTOPH30BAHHBIN /
CBOOO/IHBIN JJOCTYTI)

CcrlIka Ha

OcHOBHAasA
nuTepaTypa

PacTpoBas 3JIeKTpOHHAs
MUKPOCKOIUS AJIs
HaHOTEXHOJIOrMi. MeTozbl u
rnpuMeHeHue. - Mockaa:
JlaGopartopus 3nanmii, 2017.

94144

http://elib.pstu.ru/Record/lan |1okanpHas ceTs;

CBOOOIHBIN JOCTYI

6.3. JIunieH3MOHHOE ¥ CBOOOHO pacHpocTpaHsieMoe MPOrpaMMHoOe ofecredyeHue,
HCII0JIb3yeMoe MPHU 0CYIIeCTBJIEHHH 00pa30BaTeJbLHOr0 Mpolecca mo JUCHUTLINHE

Bun I1O

Haumenosanue 110

OrnepanuoHHbIE CUCTEMBI

MS Windows XP (moam. Azure Dev
Tools for Teaching n0 27.03.2022 )

OduricHbIC TPUITOKEHHUS.

Microsoft Office Professional 2007. nuir.
42661567

HpI/IKJ'IaI[HOG IIporpaMMHOC obecneyenue O6H.[CFO Ha3Ha4YCHUA

Dr.Web Enterprise Security Suite, 3000
i, [THUITY OLIHUT 2017

6.4. CoBpemMeHHbIe PO(eccHOHATIbHbIE 0a3bl JAHHBIX U HH(OPMAIIMOHHbIE
CTIPaBOYHbIE CHCTEMBI, HCMOJIb3yeMble TPH OCYIIeCTBJIEHNH 00Pa30BaTEIbHOTO

nmponoecca nmo IMCuuIlJinHe

HaumenoBanne Cchuika Ha HTHPOPMAITMOHHBIN pecypc
Hayunas 6ubnuoreka [lepMckoro HarioHaIbLHOTO http://lib.pstu.ru/
MCCIIEZI0OBATEIECKOTO IMTOJUTEXHIUECKOTO YHUBEPCHTETA
DIeKTPOHHO-O0MOIHoTeUeas cucrema Jlanb https://e.lanbook.com/

DnekTpoHHO-O0nOmoTeuHas cuctema [PRbooks

http://www.iprbookshop.ru/

WNudopmarmonnsie pecypesl Cetn Koncynsrantlmoc

http://www.consultant.ru/

OnexkTpoHHas 6ubimoreka nuccepranuii Poccniickoi
rOCyJapCTBEHHON OMOMITMOTEKH

http://www.diss.rsl.ru/

WHdopManmoHHO-CIIpaBOYHAs CUCTEMa HOPMAaTHUBHO-
TEXHUYECKOHN OKyMeHTaluu "TexaKcnepT: HOpMBbI, IpaBuiIa,
CTaHJapThl ¥ 3aKOHOAaTeabcTBa Poccun”

https://Texakcnepr.caiit/

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHue 00pa3oBaTeiLHOr0 mpouecca mno

JUCIHHUIIINHE
. HaumeHnoBanue He06X0IMMOT0 OCHOBHOTO 000PYI0BaHUS
Bun 3ansTmit KonuuectBo equnuiy
U TEXHUYECKUX CPEeACTB 00yUeHus
JlaGopaTopHas Muxkpockon MUM-7 3
pabora
JlaGopaTopHas HaxxnauHblil KpyT, HOTUPOBAJIBHBIN KPYT, HAXKIAUHAS 4
paboTa Oymara
JlaGopaTopHas TBepaomep buens, TBepromep Poksemnna 2
pabota

10



Bun zanarni

HaumeHoBanue HCO6XO,Z[I/IMOFO OCHOBHOI'O O60pYIlOB3.HI/ISI
U TCXHUYICCKUX CPCACTB 06yquH;1

KonnuectBo equnHui

Jlexnys [IPOEKTOP, HOYTOYK, SKpaH 1
[IpakTuueckoe MPOEKTOp, HOYTOYK, SKpaH 1
3aHATUE

8. ®oH OLIEHOYHBIX CPECTB AMCUUIIMHBI

|OHI/ICaH B OTACJIbHOM JJOKYMCHTC

11




MunmctepcTBO Hayku U Bbiciiero oopasosanus Poccuiickoit deneparun
denepaabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 00pa30BaHUs
«IlepMckHii HATMOHAJIbHBIN MCCJIEI0BATEIbCKUN MOJUTEXHUYECKHH
YHUBEPCUTET

®OH/I ONEHOYHbBIX CPEJACTB
JJISl IPOBeIeHUs MPOMEKYTOYHOM ATTeCTAlMU 00y4AIIUXCH M0 JUCHHUILINHE
«MeToabl IKCIIEPUMEHTAJIBLHBIX UCCJIAET0BAHUI
Ilpunooscenue Kk padoueii npozpamme OUCUUNTIUHBL

HanpasieHue NoAroToBKH: 22.03.02 Meramnyprus

HanpasienHnocTs (MpoduJin) MeramioBeieHre U TEXHOJIOTHS TEPMHUUECKON 00paboTKH
CTaJIM U BBICOKOIIPOUYHBIX CIIJIaBOB, MeTanioBeneHue,

o0pa3oBaTe/IbHOM NPOrPaMMBbI:
TepMHuuecKkas 00paboTKa 1 IKCIepTH3a

KBanudukanusi BBINyCKHUKA:  «OakanaBp»
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@oH OLEHOYHBIX CpPeICTB IS MPOBEIACHHUS IMPOMEKYTOUHOM aTTECTAllUU
oOyJaromuxcs Mo AUCUUILITHHE SBISIETCS YacThio (MPUIIOKEHUEM) K paboueil mporpamme
IUCHUILTUHBL  «MeToAbl JKCHEPUMEHTANbHBIX HccenoBaHui». DOHJ OLIEHOYHBIX
CPEICTB JUIsl IPOBEJCHUS MPOMEKYTOUHOM aTTeCTallid OOYYaroIIMXCS MO AUCIUILINHE
pa3paboTaH B COOTBETCTBMM C OOIIed dacTbio (OHIA OIECHOYHBIX CPEACTB s
HpOBEIEHUSI TPOMEXKYTOUYHOW aTTeCTAl[M OCHOBHOW 00pa3oBaTelIbHON MPOTrPaMMBI,
KOTOpasi YCTaHABIMBAeT CHUCTEMYy OLIGHUBAaHHUS  PE3YyJIbTaTOB  IMPOMEKYTOYHOM
aTTeCTallud ¥ KPUTEPUHM BBICTABICHUA OLEHOK. DOHJ OICHOYHBIX CPEICTB IS
NpOBENEHUS  NPOMEXKYTOUYHOM  arrecTauuud  OOydyalomMXcsl 1O  TUCIHILIMHE
ycTaHaBiMBaeT (OpMBI W TMPOUEAYPbl TEKYIIEr0 KOHTPOJIS YCIEBAaeMOCTH |
NPOMEXKYTOUHOW  arTecTalMud  oOydaroumxcs 1Mo  AucuuiuimHe — «MeTombl
HKCIIEPUMEHTATIBHBIX UCCIETOBAHUN.

OO0beKThI OLIEeHUBAHNS U BU/IbI KOHTPOJIA

CornacHo PIIJI ocBoeHue yueOHOro marepuaina JUCIUIUIMHBI 3allIAHUPOBAHO B
TEYEHHE OJTHOTO ceMecTpa (5-To cemecTpa yueOHOro IjiaHa) U pa3OUTo Ha 2 y4eOHBIX
Monyis. B kaxxnmom mMozayie nmpenyCMOTPEHbI ayAUTOPHBIE JIEKIMOHHBIE U TAOOpaTOpPHbIE
3aHATHA, a TAKXKE CaMOCTOSITENIbHAsA paboTa CTyAEHTOB. B pamkax OCBOEHHs y4EOHOIO
Marepuana JIUCHUIUIMHBL (OPMUPYIOTCS KOMIIOHEHThl KOMIETEHUUN 3HaAmb, yMemb,
én1aoems, ykazanusie B PIIJI, koTOphie BBICTyHalOT B Ka4eCTBE KOHTPOIUPYEMBIX
pe3ynbTaToB OOy4YeHHUsS! MO AMCUUIUIMHE METOoAbl 3KCIIEPUMEHTANIbHBIX HCCIIEAOBaHUN
(tabm. 1.1).

KoHTponb ypOBHSI YCBOGHHBIX 3HaHHWM, OCBOCHHBIX YMEHUN M MPUOOPETEHHBIX
BJIQJICHUI OCYIIECTBISIETCS B paMKaxX TEKYIIEro, pPyOEKHOr0 M MPOMEKYTOYHOIO
KOHTPOJISI IPU M3yYEHHH TEOPETHUECKOrO Marepuana, ciade OTYETOB MO JaOOpaTOpHBIM
paboraM u 3ayeTa. Buasl KOHTpOs cBeeHbl B Tabnuiy 1.1.

Tabnuna 1.1. IlepedeHb KOHTPOIUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCLHUIIIIMHE

Bua konTpoas

KonTposnpyembie pe3yaibTarbl 00y4eHusi o Texymuii PyOGexnblii HTrorosslii

aucuumiune (3YBbi) C TO OJIP | T/KP 3auér

YcBoeHHBIE 3HAHUSA

3.1 3HaTh OCHOBHBIC METOJIBI IKCIIEPHMEHTAILHBIX TO1 KP2 TB
HCCIIEIOBaHUI

3.2 3HaTh perilaMeHTHPYIOIHE PAOOTHI IO KOHTPOJIIO TO2 KP1 TB
Ka4yecTBa

3.3. 3HaTh 0COOEHHOCTH TOATOTOBKH ISl pa3INUHBIX TO3 KP2 TB

BUAOB KOHTPOJIA

OcBoeHHbIC YMEHHUS

¥.1 ymMeTh NpOBOJMTH NMOJTOTOBKY OOBEKTOB OJIP1 | KP2 113
HCCIIeJOBAHUS

V.2 yMeTh OlIEHHUBATh OCHOBHBIC [TOKA3aTE/IM Ka4eCTBa OJIP2 | KPI 113
M3IIETIMI IO U TIOCIIe TePMUIeCcKol 00paboTKn OJIP3

V.3. yMeTh BBIOMPATH CPEACTBA H3MCPEHHIA B OJIP4 | KP2 113
COOTBETCTBHH C ITOCTABJIEHHBIMH 3aJadaMi OJIP5

IIpuoGpeTeHHbIe BJIa/IEHUS

B.1 BnanmeTh HaBBIKAMH BBIOOpa MeTONIa M OOpasloB IS OJIP6 113
OCYIIECTBIICHHSI KOHTPOJISL.

B.2 BnameThr HaBBIKAMM pPENICHUS 3a1a4 TEPMHUYECKOTO OJIP7 113




MIPOU3BOJICTBA W TPOBEACHHUA HCIBITAHUH C Yy4eTOM
HOPMATHBHBIX TPeOOBAaHUI W PaBUI

B.3 BiageTs HaBBIKAMH KOJMYECTBEHHON OIIEHKH OJIP8 113
KOHTPOJIMPYEMBIX TTOKa3aTeJIeil CBOMCTB MaTepHajIoB OJIP9

C — cobeceoosanue no meme;, TO — komnoksuym (meopemuueckuii onpoc), K3 — keiic-3adaua
(unousuoyanvroe 3aoanue); OJIP — omuem no nabopamopuou pabdbome;, T/KP — pybedscroe

mecmuposanue (konmponvhas paboma); TB — meopemuueckuti sonpoc, 113 — npaxmuyeckoe 3a0anue;
K3 — komnnexchoe 3a0anue oughghepenyuposannozo 3auema.

WTOroBoil OLEHKOM JIOCTMKEHHUS pE3ylbTaTOB OOy4YEHUs 0 JIUCLUILIMHE
ABJSIETCA IPOMEXKYTOUHAs arrecraius B BHAE 3a4eTa, NOpOBOAUMAs C  Y4YETOM
PE3yNbTAaTOB TEKYIIETO U pyOeKHOTO KOHTPOJIS.

2. Buabl KOHTPOJISl, TUIIOBbIe KOHTPOJIbHBIE 32IaHUS U IIKAJbI OIleHUBAHUSA

pe3yJIbTaToOB 00y4eHMsI
Texymuii KOHTPOJIb YCIIEBAEMOCTH MUMEET IIeJIbI0 00ecreueHne MakCUMalbHOU

s exTuBHOCTH y4eOHOro TIpoliecca, yIrpaBlieHHe TmporueccoM GOpMHUPOBAHUSA
3aJlaHHBIX ~ KOMIIETEHIIMM O00y4aeMbIX, TIOBBIIEHWE MOTHBAIMM K yuebe u
MpEIyCMaTPUBAECT OILICHUBAHWE XOJla OCBOCHUS JHUCHUIUIMHBI. B cOOTBETCTBUU C
[TonoxxeHneM O MPOBEAEHUU TEKYLIErO KOHTPOJS YCIIEBAEMOCTH M MPOMEXKYTOUHOU
aTTecTalluy OOydJaromuXcs 1Mo 00pa3oBaTeNbHBIM POrpaMMaM BBICIIETO 00pa3oBaHUs
— mporpamMmaM OakanaBpuara, croenuaiuTeTa W Mmaructparypsl B [THUITY
MPEAyCMOTPEHBI  CICAYIOIME BHUALI M MEPUOJUYHOCTh TEKYIIETO KOHTPOJS
YCIEBAEMOCTH O0YYAIOIINXCA:

- BXOJHOW KOHTpPOJIb, MpOBEpPKA HCXOJHOTO YPOBHS MOJTOTOBJICHHOCTH
00y4aeMoro M €ro COOTBETCTBUS MPEIbSIBISIEMbIM TPEOOBAHUAM JJISI U3YUCHUS JTAaHHOU
JUCHUTUIAHBL;

- TEKYUIUA KOHTPOJIb YCBOCHUSI MaTepuaia (YpOBHS OCBOSHUSI KOMIIOHEHTA «3HATh)
3aIaHHBIX KOMIIETEHIMI) HA Ka)XIOM TPYIINOBOM 3aHATHH U KOHTPOJb MOCEIIAEMOCTH
JICKLIMOHHBIX 3aHSTHUM;

- TPOMEXKYTOUHBIH U PYOECKHBIM KOHTPOJh OCBOCHHS OOY4aeMBbIMH OTIEITBHBIX
KOMIIOHEHTOB «3HATh)», «YMETb» 3aJaHHBIX KOMIIETCHIIMI MYyTeM KOMIBIOTEPHOTO WU
0JIaHOYHOTO  TECTHUPOBAHUS,  KOHTPOJBHBIX  OINPOCOB,  KOHTPOJBHBIX  paboT
(MHAMBUAYATBHBIX JOMAIIHUX 3a/IaHUi), 3alATHI OTYETOB MO JaOOpAaTOPHEIM paboTam,
pedeparos, 3cce u T.1I.

PyGexHbIil KOHTPOJIb MO JTUCHUIUIMHE MPOBOJUTCS Ha CICAYIONIEH Heaesne Mocie
MPOXOXKJEHUS MOAYJSA JUCHUIUIMHBI, a TPOMEXKYTOUHBIH — BO BpEeMS KaXJI0TO
KOHTPOJIBHOTO MEPOIIPUSATUSI BHYTPU MOAYJIEH TUCIUTUIAHBL;

- MEXCECCHOHHAsl aTTecTalus, €IMHOBPEMEHHOE II0JIBEICHUE HWTOTOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOIO pa3a B CEMECTP MO BCEM JUCIMUIIMHAM JJIs1 KaXKI0ro
HaIpaBJICHUS TTOATOTOBKH (CIEIUAIBHOCTH ), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUHU.

2.1. Texymmii KOHTPOJIb YCBOCHHS MaTepuajia

Texymuii KOHTpPOJIb YCBOGHHS Marepuaia B (opme coOecenoBaHus WU
BBIOOPOYHOTO TEOPETHYECKOTO OMpPOCa CTYACHTOB MPOBOAMWTCS MO KaXKIOU TeMe.
Pesynbrarel mo 4-0amibHOM MIKasie ONEHUBAHUS 3aHOCSTCS B KHUXKKY TPEToaaBaTelis U
VUUTBHIBAIOTCSI B BHUJI€ MHTETPAIBHOM OIEHKH TMPU MPOBEICHUHM ITPOMEXKYTOUHOU
aTTeCTalUu.




2.2. Py0e:xHBII KOHTPOJIb
PyOexxHbIii KOHTPONb JUIsi KOMIUIEKCHOTO OIICGHWBAHHS YCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHMH WU TMPUOOpETeHHbIX BiaaeHuil (Tabm. 1.1) mpoBomutcs B Qopme
3aIATHI JIA0OPATOPHBIX PabOT M PyOEKHBIX KOHTPOJBHBIX paboT (Tocie H3ydeHUs
Ka)KJI0T0 MOAYJIS Y4€OHOW JUCIUIIIMHBI).
2.2.1. 3amuTa 1a60paTOPHBIX padoT
Bcero 3amnanupoBano 8 snaboparopHbix pabot. TumoBbie Tembl J1TaOOPATOPHBIX
pabot npuseaeHs! B PIT/I.
3amura 1a60paTopHOM pabOTHI MPOBOAUTCS MHIUBUYATIBHO KAXKIBIM CTYIEHTOM
WIK TPYNNOW CTyAEHTOB. THUMOBBIC IIKaJla U KPUTEPUM OLICHKU MPUBEIACHBI B 00IIEH
gactu ®OC 06pa3oBareabHON MPOrpPaMMBI.
2.2.2. Py0exxHasi KOHTpPOJIbHas padora
Cornacno PIIJ[ 3amnanupoBano 2 pyOexkHble KOHTposibHbIE padoTsl (KP) mocie
OCBOEHUSI CTyJE€HTaMH y4deOHbIX Moayiedl nucuuriuHbl. [lepas KP mo momymio 1
«OCHOBHBIE METO/IbI IKCIIEPUMEHTAIIBHBIX UCCIeN0BaHuN», BTopas KP — mo moxymio 2
«Tpenne u u3HOC».
Tunosbie 3aganus nepsoit KP:
1. IlepedncnuTh OCHOBHBIE METOJbl OLICHKHM XapaKTEPUCTHUK MEXaHUYECKUX
CBOMCTB.
2. Vkazarb  crmocoObl  TOATOTOBKM  MHKpouuiuda T1epen  NpPOBEIECHUEM
MUKPOCTPYKTYPHOIO aHAJIU3A.
3. Omnucarb METOAMKY MOArOTOBKM 00paslia mepesn MPOBEACHUEM 3JIEKTPOHHO-
MHUKPOCKOIMHYECKHX HccienoBanuii (II9M).
4. Uenu 1 3a1a41 MaKpOCTPYKTYPHOI'O aHAJIM3a METaJIOB.
Tunoswbie 3aganus sropoii KP:
1. TlepeuncauTh BUIbI KOHTAKTUPOBAHUS TBEPBIX TEI.
2. Onpenenenue BHIa, MEXaHW3Ma W XapaKTepUCTUK HW3HAIMBAHMUS HA
KOHKPETHOM MPUMEPE.
3. OmpeneneHne WHTCHCUBHOCTM W3HAIIMBAHUS B 3aBUCHUMOCTH OT BHIA
KOHTaKTUPOBAHMSL.

2.3. BbinojiHeHNe NPAKTHYECKUX PpadoT

JIst orleHMBaHUS HABBIKOB U OTIBITA JESITEILHOCTU (BIIQJICHUS), KaK pe3ysbTara
oOy4YeHHUs 10 JUCITUIUTHHE, HE UMEIOIIEH KypCOBOTO MIPOEKTA WIIM PaOOThI, HCTIOIb3yeTCS
BBITIOJIHEHUE TTPAKTUIECKUX PAOOT (MHIMBUIYAIBHBIX TIO BAPUAHTAM).

TumnoBble mIKaTa W KPUTEPUH OLEHKH PE3YyJIbTAaTOB 3aIlUTHI MPAKTHYECKON
paboTsl mpuBeeHbl B 0011eit yactu @OC oOpa3oBaTeIbHON MTPOTPAMMBI.

2.4. IlpoMe:xxyTOUHAs aTTeCTAIUA (MTOTOBbI KOHTPOJIb)

Jlomyck K TNpPOMEXYTOYHOM aTTecTaluu OCYIIECTBISIETCS MO pe3ylbraraM
TEKYILEro U pyOeKHOTO KOHTPOJIS. YCIOBUSMU JIONYCKa SIBJISIIOTCS yCIIEIIHAs cAada BCeX
7a00paTOPHBIX M MPAKTUYECKUX pabOT M MOJOXKUTENIbHAs WMHTErpajbHasl OLIEHKA I10
pe3ynbraTam TEKYILIETro U pyOeKHOro KOHTPOJIS.

2.4.1. Tlpoueaypa NPOMEKYTOUHOIl aTTecTauMu 0e3 JAONMOJHUTEIbHOIO
aTTeCTAIMOHHOIO MCIIBITAHUSA



[TpomexyTouHas arrecTanusi MPOBOAUTCA B (opMe 3adeTa. 3a4eT MO JUCITUTUIHHE
OCHOBBIBAETCSI HA PE3yJIbTaTaX BBIMOJHEHUS MPEIbIAYIIUX WHAUBUIYAIbHBIX 3aJaHUM
CTyJICHTA M0 TaHHOW AUCIUILIIMHE.

Kpurepun BbIBEJEHHS MTOTOBOW OLICHKH 33 KOMIIOHCHTBHI KOMIIETEHLIMM MIPU
MIPOBEICHUN TIPOMEKYTOUHOM aTTeCTAIllMd B BUJE 3a4yeTa MPHUBEIACHBI B OOIICH dYacTh
®OC ob6pazoBaresbHON TPOrPAMMBI.

24.2. Ilpoueaypa mNpOMeXKYTOUHOW  aTTecTalul ¢  TPOBedeHUEM
aTTeCTAMOHHOTO UCTIBITAHUA
B otnenpHBIX ciydasx (Hampumep, B cCiyyae IepearTecTaldd JUCIUILUIUHDI)
IPOMEXKYTOUHAs arTecTalys B BUJE 3a4eTa IO AUCHUIUIMHE MOYKET HPOBOAUTHCA C
POBEJCHUEM  aTTECTAllMOHHOTO HUCIbITaHUsT 1o OujeraM. buier coaepKut
Teopernueckue Bompochkl (TB) 1 HpoBepKHM YCBOGHHBIX 3HAHUM, NPAKTUYECKUE
3aganus (I13) mus mpoBepKU OCBOCHHBIX YMEHHMM W KoMIUleKcHbie 3amaHus (K3) s
KOHTPOJISL YPOBHS MPUOOPETEHHBIX BJIAJICHUM BCEX 3aSBJICHHBIX KOMIIETECHIIUM.
buner dopmupyercs Takum 00pa3oM, 4UTOOBI B HEro MOMaJdd BOMPOCH M
MPaKTUYECKUE 3aJlaHusl, KOHTPOJUPYIOIIUE YPOBEHb CHOPMHUPOBAHHOCTU  6CeX
3asIBJICHHBIX KOMITIETCHITUH.
2.4.2.1. TunoBbie BONMPOCHI M 3aaHUs JIJI5 3a4eTa M0 JUCUHUIINHE
TumnoBbie BONPOCHI )i KOHTPOJISI YCBOCHHBIX 3HAHUI:
1. Kakoit Meron u3MepeHHs TBEpAOCTU Haubosee TpeOOBaTeIeH K YHUCTOTE
MOBEPXHOCTHU?
2. Uto Takoe Tmpenen TEKYy4eCTH W KakK €ro OINpeAe]UTh IO JuarpaMmme
pacTsKEHHUS?
3. Kakue snemMeHTBl CTPYKTYpbhl METAIUIMYECKUX CIUIABOB OINPEACISIOTCS TPH
MHKPOCTPYKTYPHOM aHaJn3€e?
4. Tlepeunciaute  MOCIAEAOBATEILHOCTh  OMNEpalUii,  HEOOXOAUMBIX  JIs
MPUTOTOBJICHUSI MUKPOILIH(OB.
5. Yto Takoe nTMHAMUYECKUN MOAYNb YIIPYTOCTH?

TunoBbie BONPOCHI U NMPAKTHYECKHE 3aJaHHUA I KOHTPOJS OCBOEHHBIX
YMEHUM:
1. Kakoii MeToj MPUTOAEH MJisi U3YYEHUs AUCIOKAIMOHHON CTPYKTYpbI
METAJIOB?
2. llepeuncnuth  OCHOBHBIE  TpeOOBaHHMA K  JTAJIOHHOMY  OOpasiy,
MIPUMEHSEMOMY IIPU AWIATOMETPUYECKOM OIPENEITEHUN KPUTHUECKUX TOYEK.
3. CocraBbTe miIaH NPOBEACHU MAKPOCTPYKTYPHOTO UCCIIEOBAHNS.
TunoBbie KOMILIEKCHBbIE 321aHUSA 1JIS1 KOHTPOJIA NPHMOOpEeTeHHbIX BJIAACHHIA:
1. Onucatb MakpoCTPYKTypy CIHTKa MO uMmerouieics ¢ororpadhuu umm Ha
rOTOBOM OO0pasiie.
2. IlpuBectu u NOPOAEMOHCTPUPOBATH MOCIEIOBATEIBHOCTh  OIEpalui
MPUTOTOBJICHUS] MUKpOLLTU(A.
3. [IlpousBectu HACTPOMKY MUKPOCKOIIA HA 3a/IaHHOE YBEJIMUCHHUE.
4 . Tlpou3BecTH MOJCYET XapaKTEPHBIX AJIEMEHTOB MHUKPOCTPYKTYpPHI MeTajljia
no ['oCTy.
2.4.2.2. llkajbl OLIeHUBAHUA Pe3yJILTATOB 00y4YeHHUs HA 3a4eTe



Onenka pe3ynpTaToB OOydYeHHs MO JAUCHMIIIMHE B  (opme  ypoBHS
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, yMemb, 81a0emb 3aABICHHBIX KOMIIETCHIIUIM
MPOBOAUTCS 10 4-X Oa/IbHOM IIKajIe OLICHUBAHMUSI.

TumnoBble MIKaa ¥ KPUTEPUHU OIEHKH PE3yIbTaTOB OOYYCHHS MPHU CHade 3a4deTa
JUIsi KOMIIOHEHTOB 3Hamb, ymemsb U 61adems TpuUBeHNeHbl B o60mieil yactu POC
o0pa3oBaTeIbHON MPOTrPaMMBI.

3. Kpurepunm oueHuBanusi ypoBHsI C(OPMHUPOBAHHOCTH KOMIIOHEHTOB H
KOMIIeTeHI M

3.1. Ouenka ypoBHsi cGOPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIEeTEHIIUM

[Ipu oueHnke ypoBHsS c(HOPMUPOBAHHOCTH KOMIETEHIIMH B paMKaX BBIOOPOYHOIO
KOHTPOJIS TIPU 3a4€Te CUUTACTCS, UYTO NOIYUEHHASI OYeHKA 3a KOMNOHEeHM NPo8epsemMol 8
ouneme KomnemeHyuu o00606wjaeMcs HA COOMBEMCMBYIOUWUL KOMNOHEHm  8cCex
KoMnemeHyuil, popmupyemulx 8 pamKax OaHHOU y4eOHOU OUCYUNTUHDL.

OO6mast oreHKa ypoBHS C(HOPMHUPOBAHHOCTU BCEX KOMIETEHIUNA MPOBOAUTCS
MyTEeM arperupoBaHUs OIEHOK, IIOJYYCHHBIX CTYJACHTOM 3a KaXIbIi KOMIIOHCHT
(bOpMHUPYEMBIX KOMIIETEHITUH, C YYETOM PE3yJIbTaTOB TEKYIIETO U PyOSKHOTO KOHTPOJISA
B BHUJE HMHTErPAIbHOM OLIEHKU MO 4-X OaubHOUM mikane. Bce pe3ynbTarbl KOHTPOJIS
3aHOCATCS B OICHOYHBIM JINCT W 3alOJIHAIOTCS TPETojaBarelieM [0 UToraM
MIPOMEKYTOUHOM aTTeCTaINH.

dopMa OlIEHOYHOTO JINCTA U TPeOOBaHHUSA K €T0 3aMO0JIHEHUIO MPUBEICHBI B 001IeH
gactu ®OC 06pazoBaTeIbHON TPOTrPaMMBEL.

[Ipu dopmupoBaHUM HMTOTOBOM OIEHKH IPOMEKYTOYHOW aTTECTAllMH B BHUJEC
3a4eTa WCMOJB3YIOTCS THUIIOBBIE KpUTEpPUH, TMpuBeneHHble B o60met yactu DOC
o0pa3oBaTeIbHON MPOTPaMMBI.



