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1. llesu u 3212494 AU CIUILIHHBI

LleneBoe 3nauenue kypca «CyneOHas SKCIIepTH3a METAJIJIOB, CIUIABOB U U3CNINN U3 HUX)
IPU MOATOTOBKE CYyAEOHBIX 3KCIEPTOB COCTOUT B OJYYEHHH OOyHYarOIIUMUCS 3HAHUM O
npaBUiIax 0OHAPYXEeHHs, (PUKCALNU, U3BATHS, YIAKOBKH, TPAHCTIOPTUPOBKHU M XPAHECHUS
00BEKTOB, a TAKKe 00 OCHOBAX Cy/1€0HOI 3KCIEPTU3bl METAIIIOB, CIIJIABOB U U3EIHN U3
HUX, pelIaeMbIX 3aJlauax ¥ UCIOJIb3yeMbIX MeTojax. M3yueHnue kypca obecreunBaeT
peanuzauuio TpedoBaHui ['ocygapcTBEHHOro 00pa30BaTEIbLHOTO CTAHIAPTa BHICILIETO
npodeccuonanbHoro odpazosanus no cnenuaibHocTH 40.05.03 «CyneOHast akcriepTu3a»
IyTEM PELIEHUS CIEAYIOLMUX 3a/1a4: (POpMHUPOBAHNUE 3HAHUN O METAJIIOB, CIJIABOB U
U3/IeNINN U3 HUX, KaK 0 HOCUTEJSX JOKAa3aTeJIbCTBEHHON U PO3BICKHOM
KPUMHUHAJIMCTUYECKU 3HAUMMOM MH()OPMALIUY; U3yYEHHUE METOANYECKUX OCHOB
coOMpaHUs U UCCIIEOBaHUS O0BEKTOB JaHHOW HKCIEPTU3bI KaK BEIIECTBEHHbBIX
JI0Ka3aTeNbCTB; U3yYEHHE COBPEMEHHBIX METO/IOB UCCIIEI0BAHNS METAIIJIOB, CILUIABOB U
U3JICITNIN U3 HUX, UX OCOOEHHOCTSIX, a TAK)KE U3YUCHHE CYIIECTBYIOMICH MPpUOOPHOH Oa3bl
B DKCIIEPTHBIX MOAPA3AEICHUAX; N3YUEHUE COBPEMEHHBIX BO3MOKHOCTEN JAHHOTO BHJ1A
AKCIIEPTU3bI, a TAKXKE MOIYUEHHS IPEICTABICHUS O COBPEMEHHBIX U MEPCIEKTUBHBIX
AKCIIEPTHBIX TEXHOJIOTHSIX, HEOOXOIUMBIX MPU PEIICHUH 3a7a4 Cy1€0HbIX IKCIIEPTHU3
METAJJIOB, CIIABOB U U3JCIUN U3 HUX.

Kparkoe conepxxanmne TUCHMILIHHbBI

[Ipenmer u 3a1a4m 3KCHEPTU3bI METAJUIOB, CIIABOB U U3IEIHIA U3 HUX, OOBEKTHI
skcrieptu3bl. Kitaccupukauronnele, HAeHTU(DUKAIIMOHHBIE U AUArHOCTUYECKHE 3aa4H,
pelaeMble SKCIEPTU301. BONpoCkl, penraeMbie SKCIIEPTU30M METAILIOB, CILIABOB U
U3JIEUI U3 HUX, BUJIBI IPECTYIJIEHUH, IPU KOTOPBIX Haubosee BOoCTpeOoBaHa JaHHAs
skcrieptuza. O6HapyxeHnue, puxcalus u u3bsiTue 00bEKTOB, HA3HAYEHHE CYeOHOM
HKCIEPTU3bI, IOCTAHOBKA BOIIPOCOB. MarepuaibHOE 1 METOUYECKOE O0ecrIeueHne
IPOU3BOJICTBA CY/1I€OHON IKCIIEPTU3bI METAJUIOB, CIUIABOB U U3/€IUi U3 HUX. MeTo bl
UCCIIEI0BAaHUSI METAJUIOB, CIIABOB U U3JEIUI U3 HUX. DKCIIEPTHOE UCCIIE0BAHNE
METAJUIOB, CIUIABOB U U3AEIINNA U3 HUX.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 TUCUUTUIHHE

YMeeT: MpUMEHSITh €CTECTBEHHOHAYYHbIE,
MaTeMaTUIeCKUE U (PU3UICCKUE METOIBI,
MCIIOJIb30BaTh CPEJICTBA U3MEPEHUS ITPU
[IPOM3BOJICTBE FKCIEPTU3 U UCCIIEIOBAHUMN
METaJJIOB, CILIABOB U U3JIEIHM U3 HUX

[1K-3 CnocoGeH NpuMeHsTh €CTECTBEHHOHAYYHBbIE,
MareMaTuyeckue U (pu3n4ecKrue MeTo/bl,
WCTIOJIB30BaTh CPEICTBA U3MEPEHHUS IIPH PEIICHUN
npo¢eCcCUOHAIBHBIX 3a/1a4

3HaeT: COBPEMEHHbIE BO3MO)KHOCTHU MCCIIEA0BAHUS
[1K-5 CriocoGeH oka3bIBaTh METOAWYECKYIO TOMOIIbM MOPSI0K Ha3HAYCHUS, IPOU3BOJICTBA SKCIIEPTH3HI
CyObeKTaM MpaBONPUMEHUTENLHOMN NESTEIBHOCTH |[METAJIOB, CILUIABOB M U3JIEIHM U3 HUX
10 BOIIPOCAaM Ha3HAYEHUS U IPOU3BOIACTBA 'YMeeT: KOHCYIIBTHPOBaTh CyObEKTOB
HKCIEPTHU3, COBPEMEHHBIM BO3MOKHOCTSIM PaBOMPUMEHUTEIBHON AESITEILHOCTH 110 BOIIPOCAM
HCCIICAO0BAHUA COOTBECTCTBYIOIINUX O6’beKTOB AJid (Ha3HA4YCHUA SKCIICPTHU3, COBPEMCHHBIM
MOJIyYEHUS 10Ka3aTeIbCTBEHHON U PO3BICKHONW  [BO3MOXHOCTSIM HCCIIEIOBAaHHSI METAJUIOB, CIUIABOB U
uHbOopMaIuu W30CIINN U3 HUX
HmMeeT npakTHYeCKUIl ONBIT: OKa3aHUs




METOIMYECKOM MOMOIIHN CyObeKTaM
MPaBOTIPUMEHHUTEIIBHON JEATETHLHOCTH TI0 BOITPOCaM
HA3HAYCHUSA U HpOH?;BOILCTBEl 3KCHepTHLIX
HMCCJICTOBAaHNI METAJIJIOB, CIUIABOB M U3ICIUN 13
HHX, COBpeMeHHBIM BO3MOXHOCTAM HUCCIICIOBAHUA
TaHHBIX OOBEKTOB

ITIK-6 CniocoGeH npu y4acTHH B IIPOLIECCYaAJIbHBIX U
HETIPOIIeCCYaTbHBIX JCUCTBHUAX TPUMEHATH
¢dusnveckre, XUMUIECKHE U (PU3UKO-XUMHUYECKUE
METOJIBI B IEJISIX TIOMCKA, OOHAPYKEeHUS, (PUKCALIUH,
U3BSITHS U TIPEIBAPUTEILHOTO UCCIIEIOBAHNUS
MaTepHabHBIX OOBEKTOB ISl YCTAHOBJICHUS
(akTHUECKHUX TaHHBIX (0OCTOATENBCTB JeTa) BO
BCEX BHJIaX MPOLECCOB

'YMeeT: IPUMEHSTh P YYaCTHH B IPOLECCYaTbHBIX
U HETIPOILIECCYaJIbHBIX JIEHCTBUAX (PU3HUECKUE,
XUMHYECKHE U (PU3NKO-XUMHUYECKHE METOIbI B
LeJIsAX [TOMCKa, OOHApYXKeHus, pUKcaluu, u3bsATHA U
[IPEIBAPUTEIBLHOTO HCCIIEJOBAHUS METAJIIOB,
CIUIaBOB U U3EINN U3 HUX

MMeeT npakTU4YeCKUil OMBIT: OMUCAaHUS OObEKTOB
CyZ1eOHO SKCIIepTH3Bl METAJUIOB, CIUIABOB U
W3eNIUN U3 HUX; IPUMEHEeHUs (PU3NUECKuX,
XUMUYECKUX U PU3UKO-XUMHUECKUX METOIOB B
LEeJISIX TIOUCKa, OOHapyKeHUs, (PUKCaLUU, UIbSITUS U
[IPEABAPUTEIILHOTO UCCIIEOBAaHUS METAILIOB,
CIIJIABOB M M3IETNN U3 HUX

[1K-7 CnocobeH npuMeHsITh METOIUKH SKCIIEPTU3 U
HCCIIEIOBAaHUN BELIECTB, MATEPUAIIOB U U3J1EIHUH

3HaeT: METOJOJIOTHIO CY/1Ie0HON IKCIIEPTU3bI
METaJIIOB, CIIJIABOB U M3JIEIUN U3 HUX, TEOPHH
Cye0HO-IKCIIEPTHON TUArHOCTUKU U
UICHTU(PHUKALUY TPUMEHUTEIBHO K
KPUMHHAITHCTUIECKON IKCTIEPTHU3E METAIIIOB U
CIUIABOB; CYIIECTBYIOIINE METOIUKHU HCCIIeIOBaHUI
METaJUIOB, CIIJIABOB U M3JIEJIUN U3 HUX; (PH3HKO-
XUMHUYECKH METOIbl HCCIIeI0BaHUs, TPHUOOPHYIO
0a3y ¥ 0COObIEC IPUEMBI JIJIsI UCCIIEOBAHMS
HETUITUYHBIX 00BEKTOB, MUKPOCKOITUYECKHUX U
CJIEZIOBBIX KOJIMYECTB METAIIJIOB

YMeeT: IPUMEHSTh CYLECTBYIOIINE METOUKH,
NPUMEHSTH WX JUIS UCCIIEIOBAHUS O0OBbEKTOB
METaJUTMYECKOM MPUPO/IbI; BBIABIATH IPU3HAKH
MPUPOJIBI, MOP(OTIOTHHU, TEXHOJIOTHU 00PaOOTKH U
NIpyrUe XapakTepPUCTHKH 00BEKTOB METOJIOM
ONITUYECKOW MUKPOCKOIINH; PEIIaTh
KJIaccU(UKAIMOHHBIE, TUATHOCTUYECKUE U
WICHTU(QUKAIIMOHHBIC 33]]a9H B PaMKax
KPUMHMHATMCTUYECKON HKCTIEPTU3BI METAJIIOB U
CIUIaBOB; aHAJIM3UPOBATh AJIEMEHTHBIN U (ha30BbIi
aHaJIM3 CIUIABOB U M3/EIHNA, TPUMEHSS METO/IbI
YMICCHOHHOTO CIIEKTPAIBHOTO, PEHTTEHO-
CTPYKTYPHOTO, PEHTT€HO-(PIIyOpeCLEHTHOTO
QHAJIN30B, MOYYaTh CIIEKTPBI HA/IJIEIKAIIETO
KauecTBa U YMETh UX UHTEPIIPETUPOBATh

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeveHp NpeqIIECTBYIOMUX TUCIUILINH,
BUJIOB paboT y4eOHOTro IyIaHa

[lepedeHs MOCIETYIOMUX AUCITUTLTHH,
BUJIOB paboT

[IpakTuKy™m 1Mo BUAY MPOQEeCCHOHATHEHOM
eI TeILHOCTH,

dusznyeckas XuMus,

Maremaruka,

Heoprannueckast xumus,

CynebHas sKcriepTH3a JaKOKPACOUYHBIX MaTepHaioB
Y JIAKOKPACOYHBIX OKPBITHH,

CynebHas sKcriepTH3a He(TENPOIYKTOB U TOpIoye-
CMa304YHBIX MaTEPHUAJIOB,

OKCIIEPTHBIE MCCIEA0BAHUS IPOLYKTOB BBICTPENIA U




Kpumnnanuctruueckoe uccieoBaHue BEIIECTB,
MAaTEepUAJIOB U U3JETUH,

MeTposiorus, CTaHAAPTU3AIMUS U CepTUPUKAIHS,
dusuka,

TakTuka cyqeOHBIX SKCIIEPTH3,
EcTecTBeHHOHAay4YHBIE METOABI CY/1e0HO-
SKCIIEPTHBIX UCCIICIOBAHMIA,

YueOHas IpakTUKa, IPaKTHUKA 10 TPOdHITIO
npodeccruoHanbHOM AeaTenbHOCTH (4 ceMecTp)

B3pbIBa,
CyneOHasi sKCiepTH3a HApKOTHUECKUX CPEJCTB U
MICUXOTPOIIHBIX BEUIECTB,

CynebHast SKCriepTH3a I1acTMacc, pe3uH U U3CIIHA
U3 HUX,

CyneOHasi sKCiepTH3a BOJIOKHUCTBIX MaTEPUATIOB U
W3JeTINI U3 HUX,

[Ipou3BoACTBEHHAs MTPAKTHKA, IPEATUTIIOMHAS
npakTuka (10 cemectp),

[Tpon3BoaCTBEHHAS MTPAKTHKA, TPAKTHKA 110

npod U0 TPoPeCcCHOHATFHON AeATENbHOCTH (8

CeMeCT))

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurirmHa

TpeboBanus

dusnyeckas XUMUA

3HAET: SKCIIEPUMEHTAJIbHBIE METOAUKHI
MCCJIEIOBAHUS CBOICTB BEILIECTB, (PU3HUECKHUE U
(U3UKO-XUMHUUECKHUE METO/Ibl U MHCTPYMEHTAIBHOE
o0ecrieyeHHe AJIs UCCIIEJ0BaHUS BEILECTB U
MaTepuaIbHbIX 00bEKTOB YMeeT: paboTaTh ¢
[peaKkTHBaMU U Mpudopamu JijIsl MPOBEACHUS
SKCIIEPUMEHTA, BBIIIOJIHATH TEPMOJAUHAMUUYECKUE U
KMHETHYECKHE pacdeTsl MiMeeT mpakTnyecKkui
OMBIT: 00PaOOTKU IKCIIEPUMEHTAIBHBIX 1aHHBIX,
[IPOBEICHUSI IPOCTHIX IKCIIEPUMEHTOB

MeTposorus, CTaHIapTH3aLMs U CepTHPHUKALINS

3HAET: TCOPETUICCKUE OCHOBBI METPOJIOTHH,
CTaHIaPTH3AIUN B CePTH(PHUKAIIIHI, METObI U
CpEeICTBA H3MEPECHUN T€OMETPHUICCKUX ITAPAMETPOB;
OCHOBEI 00eCIeYeHHs B3aNMO3aMEHIEMOCTH YMEET:
WCTIOIB30BaTh CTAHAAPTHI U JIPYTUE HOPMATUBHBIC
TTOKYMEHTBI ITPU OLICHKE, KOHTPOJIC KaueCcTBa
W3JICIIAN, BRIOUPAThH U MCIIOJIB30BaTh CPEACTBA
M3MEPCHHS TCOMETPHUCCKHUX ITapaMETPOB JICTaJICH;
OIICHUBATH JIOITYCTUMBIC ITOTPEITHOCTH TIPU
n3MepeHusX ViMeeT MpakTHYeCKU OMBIT: pabOThI
Ha KOHTPOJIBHO-U3MEPHUTEITLHOM 000pyI0BaHUY;
W3MEPCHHS OCHOBHBIX (PU3MYCCKUX MTApaMETPOB,
00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX U OLICHKU
TOYHOCTH U3MEPCHHIA

MaremaTuka

3HACT: OCHOBHBIC MOHATHS U YTBEPIKICHUS
TMHENHHON anre0pbl, MAaTEeMaTUYECKOTO aHAIIN3a,
TEOPHH BEPOSTHOCTEH U MaTeMaTHUECKOU
CTAaTUCTUKHU YMEET: aHAIM3UPOBATH PE3YIbTaThI
BBIYMCIICHUN MIMeeT MpakTUYeCKUii OTbIT:
npeoOpa3oBaHusl JAHHBIX IS JaTbHEUITIX
BBIUMCIICHHI

TaxTHka cyeOHbIX SKCIIEPTU3

3HaeT: COBPEMEHHbBIE BOBMOYKHOCTHU MCCIIEJOBAHUS
Y TIOPSII0K Ha3HAYE€HUs], IPOU3BO/ICTBA IKCIIEPTHU3BI,
[PUHIMIIBI IJITAHUPOBAHUS HHAUBUYaIbHOMN 1
KOJUJISKTUBHOM paboThI B paMKax MPOEKTa; MpaBUia
[pallMOHAJIBHOTO PEHICHUs 33/1a4 B PaMKax TaKoro




MPOEKTA, TUTIOBBIE CXEMBI PEIIECHUS IKCIIEPTHBIX
3ajiay, MOHSATUE U CYIIIHOCTh TAKTUKHU CYI€OHBIX
DKCTIEPTU3, HOPMAaTHBHO-TIPABOBYIO 0asy,
PETYIUPYIONIYI0 Ha3HAYEHNUE U TIPOU3BOJICTBO
CyIeOHBIX DKCIIEPTH3, MOPSI0K HA3HAYCHUS U
MIPOM3BOJICTBA CYIEOHBIX IKCIIEPTH3 YMEET:
KOHCYJIBTUPOBATh CYOBEKTOB
MPaBOMPUMEHUTEIBHON AESITEILHOCTH 110 BOIIPOCAM
HA3HAYCHUS YKCIIEPTU3, COBPEMEHHBIM
BO3MOYKHOCTSIM UCCJIEIOBAaHUS COOTBETCTBYIOIINX
00BEKTOB JUIS MTOTyYEHHUS JOKa3aTeIbCTBEHHON 1
PO3BICKHON MH(POPMAIIMU, OTIPEAETISATh
ONTHUMAJbHBIC TyTH PEIICHUS TAKTUYECKUX 3a]1a4 B
paMKax IMOCTaBJICHHOH IIeJI Ha OCHOBE
EHCTBYIONTUX MTPABOBBIX HOPM, UMEIOIIIHXCS
PECYpPCOB U OTPaHUUYEHUH, OCYIIECTBIATh
KPUTHYECKUI aHATu3 U CUHTE3 UHPOPMAIIHH,
HeoOxomuMon Jytst 3PpPEKTUBHOTO EATETLHOCTH TI0
MPOU3BOJICTBY IKCIIEPTHOTO UCCIICIOBAHMUS,
BbIOMpATh METO/Ibl U METOAUKH UCCIIEI0BAaHUIA,
COCTABJIATH 3aKITFOUEHUE IKCIIePTa U OPOPMIISTH
WLTIOCTPATUBHBIN MaTepuan , [paMOTHO
MCIIOJIh30BaTh HOPMATHUBHO-TIPABOBYIO 0a3y,
PETYIUPYIOUIYIO TPOU3BOACTBO CYIEOHBIX
DKCIIEPTHU3, JJIsl TOATOTOBKU U TIPOM3BOJICTBA
CyZeOHBIX DKCIIEPTH3 U UCCIIEIOBAaHUI TPU
BBISIBIICHUU, PACKPBITHH U PACCIICIOBAaHUH
MPECTYIJICHU U MHBIX MpaBoHapyleHuii Mimeer
MPAKTHYECKHUI OMBIT: BEIOOPA ONTHMALHBIX
CIIOCOOOB JTIOCTHKEHHUS TOCTABIIEHHOM LU ITyTEM
MOCJICZIOBATEIFHOTO PEIICHHS TAKTUYECKHX 337124 B
paMKax MPOEKTa, BEIPAOOTKH CTPATEeTUH ACHCTBUI
11 9PEKTUBHOM NESATETLHOCTH 10 MPOU3BOJICTBY
SKCIIEPTHOTO UCCIIeI0OBaHMS, TEXHUKH COCTABICHUS
3aKTFOUEHUS dKCTIepTa, POTOTAOIHUIIBI C pPa3METKOM
COBIMA/IAIOIIUX IMPU3HAKOB CPAaBHUBAEMBIX OOBEKTOB,
OIICHKH PE3yAbTaTOB MPOBEIEHHOTO YKCIIEPTHOTO
MCCIIETOBAHUS

HCOpF AHNUYCCKasd XUMHUA

3HAEeT: OCHOBBI CTPOEHUS BELIECTBA, TUIIBI
XUMHUYECKUX CBSI3€H, pEaKIIMOHHYIO0 CHOCOOHOCTD U
METOAbl XUMUYECKON UICHTHUPHUKAIIIHN U
OIPEJEICHUS BELIECTB; OCHOBHBIC ITOHATHUS, 3AKOHBI
XAMUH B 00beEME, HEOOXOIUMOM JIsT
npo¢eCCHOHAIBHON AEITEeTbHOCTH, OCHOBHBIE
METOAb! HACHTU(UKALIUY BEIIECTB; XUMUYECKYIO
CYLIHOCTD SIBJICHUH, IPOUCXOAAIINX B XUMUYECKUX
CUCTEMaXx, BIIUSHUE PA3IUYHBIX (PAKTOPOB HA
cucrteMy. ImeeTt npakTuueckuii onpIT: 6€30MacHoOi
paboThl ¢ XMMUYECKUMH CUCTEMaMH, HaBbIKAaMU
UCTIOJIb30BaHMsI TPUOOPOB U 00OPYIOBAHUS JIIS
[IPOBE/ICHUSI SKCIIEPUMEHTOB, YETKOTO
(bopMyTUpOBaHUs IOCTABICHHBIX LI€Jei padoThl,
3a/1a4 ¥ BBIBOJIOB.

[IpakTuKy™m 10 BUIY podeccCHoHaTbHON
NEATEIbHOCTH

'YMeeT: IpUMEHSTh IPaBOBbIE HOPMBI B paMKax
cBOeH MpoQeccCHOHATBHON 1EATENbHOCTH;

KBTH(UITMPOBAHHO OKA3bIBATh COJICHCTBHE B




0OHapyKEHUHU, U3BATHH U (PUKCALUU OOHEKTOB B
XOJI€ BBISIBIICHUS, PACKPBITHS U pacciiel0BaHus
[IPECTYIUICHUH U UHBIX NIPaBOHAPYLICHUH, B
COOTBETCTBUM C TPEOOBAHUS METOANYECKUX
[peKOMeHJaIuii 00HapYyKHUBATh, (PUKCUPOBATH,
U3bIMaTh U IPEABAPUTEIBHO UCCIIE0BATh CIEIbl U
00BEKTHI UCTIONB3YS (pU3HUECKUE, XUMUUYECKUE U
(U3UKO-XUMHUUECKHE METO/Ibl, IPUMEHEHUS
AQBTOMAaTH3MPOBAHHBIX MH()OPMAIIMOHHBIX PECYPCOB
MOJTY4€HUs], XPaHEHHsI, TOUCKA, CUCTEMAaTHYeCKON
00paboTKH U nepenadn nHPOpPMaLUH, BEIOUPATh U
PUMEHATh METOUKHU CYI€OHBIX 3KCIEPTHBIX
UCCIIEIOBAaHUN TIPU U3YUYEHUH U UCCIICOBAaHUU
00BEKTOB, IPEJCTABICHHBIX Ha SKCepTH3y Mmeer
NPaKTUYECKHI OTIBIT: UCCIIEOBAHUS CIIE0B U
00BEKTOB ITPH YYaCTHH B MPOLIECCYaTIbHBIX U
HETpOLeCCyaIbHbIX JEUCTBUIX B COOTBETCTBHE C
TpeOOBAHUSIMU 3aKOHA, UCTIONB3Ys (PU3UIECKHE,
XUMHUYECKUE U (PU3NKO-XUMUYECKHE METO/IBI ,
PUMEHEHUS PA3IMYHbIX BUI0B METOIMK
UCCIIeIOBAaHNS MaTepHUaIbHO-(PUKCUPOBAHHBIX
CJIEZIOB M 0OBEKTOB, MaTEpUAJIOB U U3ENHil ¢
PUMEHEHHEM CTICIUAIBHBIX IPHOOPOB U
000pynOBaHUS

EcTecTBEeHHOHAayYHBIE METOABI CY/1€0HO-
HKCIIEPTHBIX HCCIIEIOBAHNI

3HAEeT: OCHOBHBIE €CTECTBEHHOHAYYHBIE METO/IbI
WCCJIEIOBAHUMN, MX OOIIYIO XapaKTePUCTHKY;
MCTOAUKY NIPUMEHCHHNA €CTCCTBCHHOHAYYHBIX
METOAOB YMEET: UCITOJIb30BAThH
CCTCCTBCHHOHAYYHBIC MCTOABI JJIA 06H3py>KeHI/I$[,
bukcanuu u U3bATUS 00HEKTOB U UX UCCIICIOBAHMS,
HHTEPIPETUPOBATE PE3YJILTATHI IPUMEHEHUS
€CTECTBEHHOHAYYHBIX METOJIOB JUISl PELICHUS
npodeccroHaIbHBIX 3a/1a4 MIMeeT mpakTH4eCKuid
ONBIT: IPUMEHEHUS €CTECTBEHHOHAYYHBIX METOA0B
I[IPU IMTPOU3BOJCTBE SKCIICPTHBIX I/ICCJ'IGI[OB&HI/Iﬁ

duzuka

3HaeT: OCHOBHBIE (PU3UUYECKHUE SIBICHUS U 3aKOHBI;
OCHOBHBIE (PM3UUECKHE BEIIUYMHBI U KOHCTAHTBI, UX
OTIpEJICIICHUS M €IMHUIIBI I3MEPEHHST; OCHOBHBIC
MeTOJ1bl 00pabOTKH MaccHBa 3KCIIEPUMEHTAIBHBIX
TAaHHBIX YMEET: HCIIOb30BaTh OCHOBHEIE
(du3uueckue 3aKOHbI I MPaBUIBHON
WHTEPIPETAINN KCTIEPUMEHTAIBHBIX PE3YIIBTaTOB;
HCII0JIb30BaTh OCHOBHBIE METO/IbI 00PaOOTKH
MacCHBa dKCIIEPUMEHTAIBHBIX JTAHHBIX; TPUMEHSTh
(GU3UKO-MaTEMAaTUUECKHUE 3aKOHBI U METO/bI /IS
[peIIeHNs! MPUKIIAIHBIX 3a7a4; IPAMEHSITh OCHOBHBIC
u3MepuTeNbHbIe TpUOOpPHI MIMeeT npakTuyecKuit
OTIBIT: UCTIOJIB30BAaHMSI OCHOBHBIX (PH3MUECKUX
3aKOHOB JIJIS1 MHTEPIIPETALUHN SKCIIEPUMEHTAIBHBIX
[PEe3yIBTATOB; NCTIOIB30BAHMS Oa30BBIX
U3MEPUTENIBHBIX TPHOOPOB; 00pabOTKH MaccHBa
KCTIEPUMEHTAJIBHBIX JAHHBIX

KpuMuHaIMCTHYECKOE UCCIIEI0BAHUE BEIIIECTB,
MATE€pUAJIOB U U3IETUN

3HaeT: METOAUKHU IPOBEACHUS IKCIIEPTU3 U
MCCJIEOBAHUN BELIECTB, MATEPUAIIOB U U3JEIIH,
OCHOBBI 1 COBPEMEHHBIE BO3MOKHOCTH

HCCJICJOBAHMA BCIICCTB, MATCPUAJIOB U I/I3I[eJ'II/II71,




du3ndeckre, XuMUIeCcKue U (PU3HUKO-XUMHYECKUE
METOJIbl U CPE/ICTBA ITOMCKA, OOHAPYKEHNU,
buKcanuu, U3BATHS U TPEABAPUTEIHLHOTO
UCCIIEIOBaHNS BEIIECTB, MATEPUAIIOB U N3NNI
YMmeeT: BEIOMpPATh U UCTIONIBb30BaTh Hanbomee
MOAXOMALIYI0 METOIUKY SKCIIEPTH3 U UCCIIE0OBaHUN
BEIIECTB, MATEPUAIIOB U U3JENINH, TPOBOJIUTH
MEpOTNPUATHS, CBSI3aHHBIE C TIOUCKOM,
oOHapykeHueM, puKcauei, u3bITueM 1
[peABAPUTEIBHBIM UCCIIEJOBAHUEM BEIIECTB,
MaTepUaJIOB U u3enuil liMeer npakTuyeCcKuil OMbIT:

YueOHast MpaKTHKa, MPaKTHKA MO MPOPHUITIO
podeccruoHanbHOM AedaTeIbHOCTH (4 ceMecTp)

3HaeT: €eCTeCTBEHHOHAYYHbIE, MAaTEMAaTUYECKUE U
duznyeckre MeToIbl, CpPeJCTBA U3MEPEHUS,
WCTIOIb3yeMBbIE TPHU PElIeHUH MPO(eCCHOHATHHBIX
3a/1a4, MPaKTHYECKUEe MTPUEMBI cOOpa, aHaIn3a 1
00001eHNs HHPOPMALIUU I TPOU3BOICTBA
PKCIIEPTU3 U UCCIIEIOBAHUN YMEET: MOJIb30BAThCS
npreMaMu caMo0Opa30BaHusl, BEIOUPATh U
HpaBI/IJ'II)HO HpI/IMeHSITI) eCTeCTBeHHOHayLIHBIe,
MaTeMaTUYeCKUe U (PU3NIECKUE METOMIBI U CPEJICTBA
W3MEPEHUS, TIPU PEIICHUH PO ECCHOHATBLHBIX
3a/1a4, Ye€TKO ¥ KOHKPETHO ()OPMYITHPOBATH IIENb U
3a1a4Y1 IIOATOTOBKH U KOHerTHOFO aTara
MPOU3BOJICTBA FKCIIEPTU3 U UccaeaoBanuil imeer

MPAKTUYECKUI OTIBIT:

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 6 3.e., 216 4., 110,5 4.

KOHTAKTHOU PabOThI

Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 216
AyoumopHvie 3auamusi: 96 96
Jlexuuu (JI) 32 32
[IpakTuueckue 3aHsITHS, CEMUHAPHI U (WIH) JPYTUE BUIBI 16 16
ayauTopHbIX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 48 48
Camocmosmenvras paboma (CPC) 105,5 105,5
C IPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIHHBIX 0
TEXHOJIOTUI
[ToaroroBka K 3K3aMeHy 11,5 11.5
[ToaroroBka K J1a0OpaTOPHBIM 3aHITHSIM 32 32
[ToaroroBka K MpakKTUYECKUM 3aHATHIM 12 12
PaGora ¢ yueOHbIMU U y4€OHO-METOINUECKUMU TTOCOOUSIMU 20 20
BrinonHenne nucbMeHHbBIX padboT, TOATOTOBKA OTYETOB, 30 30
TECTUPOBAHUE
KoHcynbTanum 1 mpoMexxyTodHas aTTecTalus 14,5 14,5




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - 9K3aMEH

5. CoaeprkaHue TUCHMILIIMHBI

OOBbeM ayJUTOPHBIX
pajzgena HaunmenoBanue pa3nenoB AUCIUILUIMHbBI 3aHATHI 10 BUJIaM B Yacax
Bcero J | 113 | JIP
1 [Ipenmer, uenu, 3a1a4u U OGBE:KTLI CyneOHOI SKCIIepTH3BI 14 2 | 4 )
METaJJIOB, CILIABOB M U3/IEIHI U3 HUX
[Touck, oOHapy>KeHUe, U3bATUE, PUKCAINSI OOBEKTOB Cy/1eOHON
2 ]PKCHEepTHU3bl - METAIJIOB, CIUIABOB U M3/enui u3 Hux. Haznauenue 14 4 4 6
DKCIIEPTHU3HI.
3 MeToaudeckoe U MaTepuagbHOE 00ecIeueHre TPOU3BOICTBA 14 4 4 6
CyneOHOI HKCIIEPTHU3BI METAIIJIOB, CIUIABOB U U3ENIUN U3 HUX
4 |9KCHepTHOE UCCIICIOBAHME METAIIOB, CIUIABOB U U3JIEJIUNA U3 HUX 54 16| 4 34
5.1. Jlekuumu
Ne Ne Kox-
nexumlpasziena HaunmenoBanue uin KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS BO
4acoB
1 1 [Ipeamert, nenu u 3a1a4u CyIe0HOM SKCTIEPTHU3BI METAIIJIOB, CIVIABOB U U3/ICTTUN U3 )
HUX
5 1 Hayunble OCHOBBI CyZIeOHO 3KCTIEPTH3bI METAJIOB, CIIABOB M U3/IEIHM U3 HUX, €€ 5
POJIb U MECTO B KPUMHUHAJIUCTUKE U B PALY APYTUX CYIEOHBIX SKCIIEPTHU3
3.4 1 KrnaccudukanmoHHbie, HASHTU(PUKAITMOHHBIC U TUATHOCTUYECKUE 3a1a9H, 4
peraemMbie CyIeOHOM SKCTIEPTU30M METAIJIOB, CTUIABOB M U3/ICITUI U3 HUX
[Touck, o6HapyxeHue, puxcanus U u3bsiTHE 0OBEKTOB CYICOHOMN SKCTIEPTU3BI
5-6 2 |MeTaJuIoB, CTJIaBOB M m3aenuil u3 HuX. OCOOCHHOCTH Ha3HAYEHUS CyIeOHON 4
AKCIIEPTU3bI METAJUIOB, CIIJIABOB U U3JIEIUI U3 HUX
7.8 3 MaTepManbﬂoe ¥ METONYECKOE 00eCTIeYeHrEe UCCIIEI0BAaHNS METAJIIOB, CIIABOB 4
W U3JEINI U3 HUX
9-10 4 |MeToasl MCCIEIOBAaHUSA METAJIJIOB, CIUIABOB M M3JCINHN U3 HUX 4
1 4 VccnenoBaHusi METAJUIOB, CIUIABOB U M3/I€NUI U3 HUX IIPU PEIICHUU 5
KITACCU(UKAITMOHHBIX BOIPOCOB MPU POU3BOJICTBE CYIEOHOM IKCIIEPTU3HI
12-13 4 J/lnarHocTHYECKOE MCCIIEJOBAHUE METAJUIOB, CIJIABOB U U3/IEINI U3 HUX MPU 4
MIPOU3BOJICTBE CYICOHOM IKCTIEPTU3HI
14-15 4 W nentnduxaimoHHOE UCCIeJOBAaHIE METAJIOB, CIIJIABOB U U3/IEJIHN U3 HUX MPHU 4
MPOU3BOICTBE CyAEOHOM IKCIIEPTU3BI
16 4 TunuyHble OMIMOKU B SKCTIEPTHBIX 3AKTIOEHHAX TIPH NPOBE/ICHUH cynebHon 5
HKCIIEPTU3bI METAJUIOB, CIJIABOB U U3JIEIUN U3 HUX
5.2. IIpakTHyeckue 3aHATUS, CEMUHAPBI
Ne Ne Koz-
sansuspasena HanmenoBanme nim KpaTkoe cofepKaHnue MPaKTUUECKOTO 3aHSTH, CEMUHApa BO
4acoB
1-2 1 |OObeKkThI CyneOHOM SKCIIEPTU3bl METAJIJIOB, CIJIABOB U M3JIEIUN U3 HUX 4
3.4 ) [Touck, oOHapy>keHue, U3BATHE, ¢bukcaius 00bEKTOB CyIeOHOM IKCIIEPTU3BI 4
METAJIJIOB, CTUIABOB U U3/IENTUN U3 HUX
5 3  |MeTonpl HCCICAOBAHUS METAIIOB, CIIABOB U M3CIINHN U3 HUX 2
6 3 |Meronuuyeckue peKOMEHJAIMHU 10 SKCIEPTHOMY UCCIEAOBAHUIO METAJIJIOB, 2




CIIJTaBOB U I/I3ILGJII/II\/JI U3 HUX

I/IHTCpHpeTaI_II/IH MOJIYYCHHBIX PC3YyJIbTAaTOB S3KCIICPTHBIX HCCHCI{OBaHHﬁ,

7 4 (hopMypoBaHUE BHIBOJIOB B 3aKITIOYCHUH DKCIIEPTA 2
] 4 Tunuanbie OMUOKH B SKCTIEPTHBIX 3aKIIOYEHUSX TIPU MTPOBEIACHUH CYICOHOM )
SKCIIEPTU3bl METAJUIOB, CIIJIABOB U U3JEINI U3 HUX
5.3. JIaboparopHbie padoThI
Ne Ne Koa-
HaumeHoBaHMe WK KpaTKoe CoJepKaHue 1ad0opaToOpHOil paOOTHI BO
3aHATUsA[pa3iena
4acoB
1 1 |OcHOBHBIE CBOMCTBA U MPU3HAKU METAJUIOB U CIIJIABOB 2
2.4 ) [louck, oOHapyxeHue, H3BATHE, ¢bukcaius 00bEKTOB Cy1€0HON AKCIIEPTUHI - 6
METAJIJIOB, CIUIABOB U U3/I€JIUI U3 HUX
MeToanueckoe U MaTepuaibHOe oOecredeHrne MPOru3BOACTBA CyneOHOM
5-7 3 6
skcneptusbl JIKM u JIKIT
89 4 Onucanue 00BEKTOB CyIeOHOM HKCIIEPTU3BI METAIUIOB, CIUIABOB M U3/IETHUH U3 4
HUX
10-12 4 M ccnenoBanue METaIOB, CIUIABOB M M3CIIHA U3 HUX HA MTPEAMET 6
KIacCU(UKAMOHHON 3a]1a4u
13 4 BrisBiieHHE KOMIUIEKCA TPU3HAKOB MTPU peHJeHI/II/IvKJ'IaCCI/I(I)I/IKaI_II/IOHHBIX 3ajau )
[PU UCCJIEIOBAHUN METAJIJIOB, CIJIABOB U U3JIETTUN U3 HUX
14-16 4  |[IlmarHocTUYeCKOE UCCIIEI0BAaHNE METAIJIOB, CIUIABOB M U3/ICJIUNA U3 HUX U3 HUX 6
17-18 4 BrisBiieHrEe KOMIUIEKCA TPU3HAKOB MTPU PELICHUH MArHOCTYECKUX 32118 TPH 4
MCCIIETOBAaHUH METAJIOB, CILIABOB M U3JIEIHM U3 HUX
19-21 4  |UneHTrdUKAIMOHHOE UCCIEI0BAHNE METAIUIOB, CIUTABOB M M3CIIUIA U3 HUX 6
2994 4 BrisBiieHrEe KOMIUIEKCA TPU3HAKOB TTPH peIHGHI/II/IVI/IILGHTI/I(bI/IKaHI/IOHHHX 3a/1a4 6
[PU UCCJIEIOBAHUN METAJIJIOB, CIJIABOB U U3/I€TIUI U3 HUX
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crnucok nureparypsl (¢ yKazaHUEM Kon-
ITogsun CPC paszenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[TYMJI, ocH. mut Ne 1; ITYIM, nom. nut 1
[ToaroroBka K sK3aMeHy OYM/JL, nomn. aut. Ne 1-4 OYK B nopraine 7 11,5
OnexTpoHHbl FOYpI'Y
[TonroToBKa K 1a0OPATOPHBIM 3aHATHIM ITYMA, ocu. i Ne 15 TIVJIM, non. s 1 7 32
OVYM/, nom. aut. Ne 1-4
[TYMJI, ocH. mut Ne 1; ITYIM, nom. nur 1
[ToaroTroBka K MPaKTUYECKUM 3aHATHIM OYMJ, nom. aut. Ne 1-4 DYVK B nopraine 7 12
OnekTpoHHbIN FOYpI'Y
[TYM/I, ocH. ut Ne 1; ITYIM, nomn. jut 1
Pabora ¢ y=eOHEMH 1 yae6Ho- OYM/, nomn. aut. Ne 1-4 9YK B noprane 7 20
METOMUYECKUMU MOCOOUSIMU o
OnexktpoHHbI IOVYpI'Y
Bemomerie [THCHMEHHBIX pador, OVK B noprane Onexkrponusiii FOYpl'Y 7 30
[MO/IFOTOBKA OTYETOB, TECTUPOBAHUE

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOYHAS aTTeCTANMS




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne [ Ce-
KM|mectp

Bun
KOHTPOJISI

HazBanwue
KOHTPOJIBHOTO
MEPOIPUATHUS

Bec

Makc.
Oan

[opsanox HaumcieHus 6aII0B

YVun-
THIBA-
eTCA B

[TA

Texymui
KOHTPOJIb

Ompoc 1
(paznmen 1)

10

Onpoc MOXKET MPOBOAUTHCS KaK B TEUCHHE
NeKIMii (Ha onepekeHue), Tak U Mo
OKOHYAHUH JIEKIIUN — KOHTPOJIBHBIN OIpOC.
KOHTpOJIBHBIN OIPOC IPOBOJUTCS B YCTHOM
WM TMcbMeHHOM hopme. Moxer
OCYIIECTBIATHCS B OLIEHUBaEMOM (opyMme
dbopmara «Bompoc-oTBeT». Kpurepun
OLICHUBAHUS 3aBUCST OT CJIOXKHOCTH
Ka)XI0r0 BOIIpoca/3ajaHus U OyayT
OIMCAaHBI B COIEP>KAaHUH BOTIPOCOB/3aJaHUH.
MaxkcumanbHbIi 6amt — 10 (onpenensieTcs
cymMMa 6aJijioB).

Kputepuu onieHnBaHus, OaIbL:

OtBeT BepHbI — 1;

OTBET BEpHBIN, C BEPHBIM ITOSICHEHUEM — 2.
OTBeT BEPHBIi1, C BEPHBIM IOSICHEHUEM U
TEMOHCTPUPYIOLINI OPUTHHAIBHOCTD U
yIITyONIEHHOCTh MBIIIICHUS — 3.

[TpriMepbl KOHTPOJIBHBIX BOIPOCOB

1. [TpenmeT cyneOHOM IKCTIEPTU3BI
METAaJIOB, CINIABOB U M3ICIUN U3 HUX.

2. Llenu 1 3agaum cyneOHOM SKCIIEPTU3BI
METaJJIOB, CINIABOB U M3ICIUN U3 HUX.

3. OObeKTHI cyneOHOM SKCIIEPTU3BI
METAaJIOB, CINIABOB U M3ICITHUN U3 HUX.

4. UTo Ha3bIBAIOT METAJUINYECKUMHU
CIUTaBaMM, B YEM 3HAYCHHUE ITUX
MaTepuaioB?

5. Kakumu cBoOMCTBaMH, MO CPAaBHEHHUIO C
YUCTBIMU METaJUIaMU MOTYT 001a1aTh
CILIaBbI?

6. ITo kakuM NpU3HAKaM pa3InyaroTcs
cruaBbl? [IpuBennure npumepsl.

7. Kakue TUIIBI CTIJIABOB MOYKHO PA3IUYUTh
1o crpoeHuo cruiasa? [IpuBenure
pUMEDPBI.

Kakue TUIIBI CIIIIaBOB MOXKHO Pa3IU4UTh IO
cocTaBy cruiasa? [IpuBenure npuMepsl.
Kak 1o XuMu4eckoMy COCTaBy OTINYAIOTCS
CIUIaBBI JK€JIE3a: YYTYH U CTallb?

8. Kakyro cranb Ha3bpIBalOT JIETHPOBAHHON?
9. IlpuBenuTe npUMepsI CILUIABOB,

0012 7ar0ITUX JTyYIIAMHA CBOWCTBAMH
(OombIIast TBEPAOCTD, OOJIEE HU3KAs

TeMIeparypa IaBIeHus U T.A.) 10

DK3aMCH




CpPaBHEHHIO C KOMITOHEHTaMH,
COCTABJIAIOIIMMH CIIJIAB.

7. dpyrue BonpoChl.
MaxcuMalbHbIH 6ama — 10

Texymmii
KOHTPOJIb

KoHnTponbHbIit
tect (paszaen 1)

10

20

TecTbl BBINMOIHAIOTCS U OLICHUBAIOTCSI HA
CTPaHULIE AVCLUILIMHBI B IOpTAJIE
"Onexrponnbi OYpI'Y". Onenka 3a Tect
pacCUMTBIBAETCS KOMIIBIOTEPOM U
AQBTOMAaTUYECKH 3aHOCUTCSA B KYypHAI
OLICHOK.

Tect no pazneny 1 cogepxkut 20 BOIIpocos.
[IprMepbI TECTOBBIX BOIPOCOB

1) [I1OTHOCTH METAJIIOB OMPEIETISETCS:

- kr/mm3

- KT/CM

- /eM2

- /M3

2) K ¢pusuueckum cBOWCTBAaM METAIJIOB HE
OTHOCSITCS:

- TEIUIONPOBOIHOCTh

- AIEKTPOIPOBOTHOCTD

- TEMIIEpATypa IUIaBICHUS

- KOPPO3UOHHASI CTOMKOCTh

3) K yepHbIM MeTa/1aM U CIUIaBaM
OTHOCSITCS:

- CBHUHEIL

- YpaHOBBIE METaJUIbI

- YyTyHBI

- JKapOIPOYHBIE CTLIABbI

BepHnbiif otBeT — 1 Oai.

MakcumanbHbIN 6am1 — 20

OK3aMCH|

Texymui
KOHTPOJIb

IIpaxTrnyeckas
pabora 1

(paznen 2)

10

30

[IpakTuueckas padora 1 mo reme 2
COAEPIKUT HECKOJIBKO MPAKTUYECKUX
3aJJaHUd U KOHTPOJIBHBIX BOMPOCOB. MoxkeT
OCYIIECTBIIATHCS B OLIEHMBaEMOM (opyMme
dbopmara «Bompoc-oTBeT». Kpurepun
OLIEHUBAHUS 3aBUCAT OT CIOKHOCTH
Ka)X10r0 BOIlpoca/3ajaHus U OyayT
OIMCaHBI B COZIEP’KaHUM BOIIPOCOB/3aJaHUH.
Omnpenensiercst cymma 0ajioB.

Kpurepun onieHuBaHus, OaIbL:

OtBeT BepHbIil — 1;

OTBeT BEpHBIii, C BEpHBIM MOSICHEHUEM — 2.
OTBET BEPHBIiA, C BEPHBIM ITOSICHEHUEM U
NIEeMOHCTPUPYIOIIUH OPUTHHATIBHOCTD U
YITyOJIGHHOCTD MBITIUICHHS — 3.

[ I[prMepbl KOHTPOJIBHBIX BOIPOCOB U
3aJaHUM

1. OcMmoTpuTe IpeIoiaraeMoe MecTo
MPOUCIIECTBUS, HAUTUTE OOBEKTHI —
METaJUIBI, CTIJIABEI UJTH U3JIEIUS U3 HUX,
«U3BIMUTE» U YIIAKYWUTE HX.

2. IIpeanonoxure, Kakue oOpasibl AJis
CPAaBHUTEIBHOTO UCCIIEIOBAHUS
HEO0OXOIMMBI JUIsl CDABHUTEIIBHOTO

OK3aMCH|




VCCJIEIOBAHUS IIPU PELICHNUN
UACHTU(DUKAIIMOHHBIX 3a7a4.

3. IlocraBbre KiIaccu(pUKaOHHbIE,
TUarHOCTUYECKUE U UICHTHU(PUKAIINOHHBIE
BOIIPOCHI HA Pa3pELICHUE SKCIIEPTU3BI.

4. Jlpyrue KOHTPOJIbHBIE BOMPOCHI.

Texymumii
KOHTPOJIb

JlaboparopHas
pabora 1
(paznen 2)

10

22

OnUInTe «U3BATHIC» HA MPAKTUYECKOU
pabote 1 00beKTHI 1 00pa3Ibl s
CPaBHUTEIBLHOTO UCCIIEIOBAHUS C TOUKU
3peHus CIIEIAINCTa — TaK, KaK BBl OBl
OTMHMCBHIBAIM OOBEKT IMPU OCMOTPE MeCTa
npoucuiecTBus. B o0si3aTensHOM TOpsIKE
Mpou3BeCTH (PUKCAIUIO OOBEKTA IO
npaBuiIaM cynebHoil potorpadum, 3aganue
oGopMUTH B BHJIEe oT4YeTa (0gHOTO (haiiia B
dopmare word). [To uroram mpoBepku
0T4Y€Ta C KOKJBIM CTYJICHTOM ITPOBOIUATCS
cobeceloBaHUE 10 CYyTH padOThI, HA
KOTOPOM 3a/1aeTcs HE MeHee 3-X
KOHTPOJBHBIX BOIIPOCOB.

Kputepuu ouieHnBaHus, OaIbL:

[To otuery (13)

- COOJTIONIEHBI TPUHIIMITBI OITUCAHUS — 2
(1*2);

- mpu3Haku onpezaeneHsl (1) u HazBausl (1)
BepHO — 4 (2*2);

- WUTFOCTPAITUH BBIITOJIHEHBI BEPHO — 2
(1*2);

- ohopmiteHHE pabOTHI COOTBETCTBYET
00ImuM TpeboBaHUIM (IPUPT, MO,
a63arel U ip. — 1, umeercs ®UO crynenra,
HOMEp ¥ Ha3BaHHE 3a1aHus — 1) — 2;

- OIIMOKU OTCYTCTBYIOT (Opdorpadus — 1,
MyHKTyalus — 1, HanmvcaHuu pa3MepHoCTel
—1)—3;

[To cobecenoBanuto (9)

- OTBET BEpHBIN — |;

- OTBET BEPHBIiA, C BEPHBIM MOSICHEHHEM — 2;
- OTBET BEPHBIiA, C BEPHBIM MOSICHCHUEM H
IEMOHCTPUPYIOIINI OPUTHHAIBHOCT U
YITyOJICHHOCTD MBITIUTCHHS — 3.
MakcuManbHbIN O6amt — 22

OK3aMCH

Texymnii
KOHTPOJIb

Ormpoc 2
(paznmen 3)

10

Onpoc MOXKET MPOBOAUTHCS KAK B TEUEHHE
NeK1ui (Ha onepexeHne), Tak 1 1o
OKOHYAHHH JIEKIIUN — KOHTPOJIBHBIN OIIPOC.
KOHTPOIBHBIN OITPOC NPOBOAUTCS B YCTHOM
WIN TMCbMEHHOH Gopme. MoxkeT
OCYULIECTBIISIThCS B OLIEHUBAEMOM (opyMe
¢dopmara «Borpoc-oTBeT». Kpurepuu
OLICHUBAHUS 3aBUCST OT CJIOXKHOCTH
Ka)KJIOTO BOIIpOca/3aaHus u OymyT
OINMCAHBI B COIEPKaHUU BOIPOCOB/3aJaHUII.
MaxkcuMmanbHbIi 6amt — 10 (onpenensercs
CyMMa 0aJljoB).

Kpurepun onieHuBaHus, OaIbL:

OTBeT BepHbIil — 1;

OK3aMCH




OTBeT BEPHBIi1, C BEPHBIM IOSCHEHUEM — 2.
OTBET BEpHBIH, C BEPHBIM MOSICHEHUEM U
IEMOHCTPUPYIOLIUNA OPUTUHATLHOCTD U
YIIIyOJI€HHOCTh MBILUICHUS — 3.
[[prMepbl KOHTPOJIBHBIX BOIIPOCOB

1. OCHOBHBIE METOIbI, PUMEHSEMBIE IPU
MCCJIEI0BAaHUM METAIIJIOB, CIUIABOB U
W30EIINN U3 HUX.

2. OCHOBHBIE METO/IbI, MPUMEHSIEMBIE TTPU
SKCIIEPTHOM HCCIIeI0BAaHUH METAJIIOB,
CILJIaBOB U M3/CIHUM U3 HUX.

3. MeTtozpl, MpUMEHSIEMbIE IPHU PEIICHUN
KIIAaCCU(UKAITMOHHBIX 3a]1a4 TIPH
SKCIIEPTHOM HCCJIeI0BAaHUH METAJIIOB,
CILJIaBOB U M3/CIHUM U3 HUX.

4. MeToJibl, TpUMEHSIEMBIE TTPU PEIICHUN
TMAarHOCTUYECKUX 3a]1a4 MPU IKCIIEPTHOM
MCCJIEJOBAHUN METAJJIOB, CIJIABOB U
U3ACIUNA U3 HUX.

5. MeTtoppl, MpUMEHsIEMbIE IPHU PEIICHUN
UACHTU(DUKAIIMOHHBIX 337124 PH
SKCIIEPTHOM HCCIIeI0BAaHUH METAJIIOB,
CILJIaBOB U M3/CIHUM U3 HUX.

6. [IpuGopsr 1 060pynOBaHKE,
MCII0JIb3yeMOE MPU IKCIIEPTHOM
MCCJIEIOBAHUN METAJJIOB, CIJIABOB U
U3ACTUNA U3 HUX.

7. dpyrue BompoChI.

MakcuManbHbIi 6amt — 10

Texymui
KOHTPOJIb

JlaGoparopHas
pabora 2
(paznen 4)

10

26

Crynenty (rpymnie cTyaeHToB u3 3-4
yeJI0BEKa) BhIJACTCS 3aJaHue JUIs
npoBeieHus 1abopaTopHOi paboThl, U
COOTBETCTBYIOILLUE 33JaHUIO MaTEPUAIIBI U
MHCTpyMEHTHI. [Io uToram nposeneHus
1ab0paTOPHBIX pabOT CTYEHT (rpynmna
CTYZIEHTOB) COCTaBJISIET IUCbMEHHBIN OTYET.
[To uToram mpoBepKU OTUYETA C KaXKABIM
CTYJICHTOM IPOBOAUTCS COOECEIOBAHUE T10
CYTH palbOThI, CTyACHT JOJKEH OTBETHUTD,
KaK MUHMMYM Ha 3 BOIIpoca.

Kputepuu onieHnBaHus, OaIbI:

[To otuery (17)

- 00BEKT McciieoBaHus onucad noiHo (1), ¢
MCII0JIb30BaHUEM I'PAMOTHON TEPMUHOJIOTUN
(-2

- TEXHOJIOTMYECKHUE TTapaMeTpbl U MPU3HAKH
BbIsiBIICHHI (1) 1 onucansl (1) BepHO — 2;

- B OTUETE UMEIOTCS WuTrocTpanuu (1),
BBIMIOTHEHBI BepHO (1) —2;

- JTaHbI CCHUTKM Ha METOINYECKHE
pexomenganyu (1), Bepuo (1) —2;

- IOKa3aHbl METO/IbI OLIEHKU
TEXHOJIOTMYECKHUX apaMeTpos (1), BepHO
(H-2;

- YKa3aHO HMCIIO0JIb30BAHHOE 000pY/I0BaHUE

(1) u uacTpymentsl (1) —2;

ODK3aMCH




- YKa3aHbI HCTIOJIb3YEMbIC PEAKTUBBI — 1;

- KOMILJIEKC TIPU3HAKOB JJIsl pelaeMoi
3a/1aul yCTaHOBJIEH BEPHO — 1;

- BBIBOAIBI JJoTH4HBI (1) 1 o60cHOBaHbI (1) —
2,
- ohopmiteHHrEe pabOTHI COOTBETCTBYET
TpeOoBaHUsIM — 1;

[To cobecenoBanuto (9)

- OTBET BEpPHBIN — 1;

- OTBET BEPHBIH, C BEPHBIM MOSICHEHUEM — 2;
- OTBET BEPHBIIA, C BEPHBIM MOSICHEHHEM U
IEMOHCTPUPYIOLINI OPUTHHAIBHOCTD U
YIIIyOJICHHOCTh MBIIUICHUS — 3.
MaxkcumanbHbIi 0amt — 26

Texymnii
KOHTPOJIb

JlaGopatopHas
pabota 3
(paznmen 4)

20

31

CryneHty (rpymnrne cTyAeHToB u3 3-4
YeJI0BEKa) BbIIAETCA 3aJaHUe TS
MPOBEICHUSI TA0OpaTOPHOI pabOTHI, U
COOTBETCTBYIOILLUE 33JaHUIO MaTEPHUAIIBI U
MHCTpyMeHTHI. 1o uToram nposeaeHus
1abopaTOPHBIX pabOT CTYAEHT (rpymmna
CTYJIEHTOB) COCTaBJISIET MUCbMEHHBINA OTYET.
[1o uToram mpoBepku OTYETA C KAXKIBIM
CTY/IEHTOM IIPOBOJUTCS cOOECe0BaHUE IO
CYTH paboTBhl, CTYJIEHT JJOJKEH OTBETUTD,
KaK MUHUMYM Ha 3 BOIIpoca.

Kpurtepun orieHUBaHUS, OAIIIBI:

[To oTuety (22)

- 00BEKTBI UCCIIE0BAHMS OMMCAHBI TOJTHO
(1), c mcnoap30BaHUEM TPAMOTHOM
tepmunonioruu (1) — 4 (2*2);

- TEXHOJIOTMYECKHE MapaMeTpbl U MIPU3HAKU
BhIsBIICHHI (1) 1 onucans! (1) BepHo — 4
(2*2);

- B OTUETE UMEIOTCS mwuTrocTpanuu (1),
BBITMIOTHEHBI BepHO (1) — 2;

- JJaHbI CCBUIKH Ha METOAMYECKHUE
pexomenaanuu (1), Bepuo (1) —2;

- IOKa3aHbl METO/IbI OLIEHKU
TEXHOJIOTMYECKHUX apaMeTpos (1), BepHO
(H-2;

- YKa3aHO HCII0JIb30BAaHHOE 000pY/I0BaHUE
(1) u unctpymentst (1) — 2;

- YKa3aHbl HCTI0JIb3yEMbIE€ PEaKTUBBI — 1;

- KOMILJIEKC TIPU3HAKOB AJIS pelIaeMon
3aJlaud YCTaHOBIJIEH BepHO — 2 (1%*2);

- BBIBOJIBI JToTU4HEI (1) 1 06ocHOBaHbI (1) —
2;
- opopmIIeHHEe pabOTHl COOTBETCTBYET
TpeboBaHUsIM — 1;

[To cobecenoBanuto (9)

- OTBET BEpHBIN — 1;

- OTBET BEPHBII, C BEPHBIM MOSICHEHUEM — 2;
- OTBET BEPHBIiA, C BEPHBIM MOSICHEHUEM U
IEMOHCTPUPYIOLINI OPUTHHAIIBHOCTD U
YITyOJICHHOCTD MBITIUTCHHS — 3.
MakcuManbHbIH 6amt — 31
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Texyuuin
KOHTPOJIb

Peuenszus
3aKITIOYCHUS
(paznmen 4)

20

100

[Tpumep nmucbMeHHOM padoThl. Perien3us
3aKJTIOYCHHE YKCIIepTa

Llenpro JaHHOTO 3aJaHus SBIISETCSA
dbopMHUpOBaHNE HABBIKA PEIIEH3UPOBAHUS
3aKTFOUEHUS DKCIIepTa.

CTyneHTy npeaoCTaBIsSETCs s
PEIICH3UPOBAHUS 3aKIIIOYCHHE IKCIIEPTa IO
CyneOHOM PKCIIEPTH3E METAIIJIOB, CTUIABOB U
W3JICNIUN U3 HUX, BBITIOJTHEHHOE
EeHCTBYIONTUMH DKCIIEPTAMU, CBOMMH
COKYPCHUKAMU WU CTYJEHTaMH MPOIILIBIX
KYpCOB.

Peuien3upoBanue (mpoBepka)
OCYIIECTBISIETCSI HEMOCPEICTBEHHO B
MPETOCTABICHHOM 3aKTFOUEHUU 110
HIDKETIPUBEACHHBIM Kputepusm. [Ipu aTom
HEOOXOMMO JaTh OIIEHKY Ka)JI0T0
KpUTEPHSsl, €CIIU YTO-TO HE BEPHO B
3aKJTFOUYEHUH, T0KA3aTh, KaK JOKHO OBITH
BepHO. [Tocne aToro pabora npoBepsieTcs
MperoiaBaTesieM JIHYHO WU B IPUCYTCTBUU
CTy/JCHTA.

Kpurtepun orieHUBaHUS, OAJIITBI:

BBoaHast yacTh u moamnucka (25)
ccnenoBarenbckas yacth (35)

BriBob! (25)

Odopmrenue (5)

OtcyTcTBHE OMIMOOK (5)

Jlemuaiin (5) (OTHOCUTCS YK€ K CBOEH
pabore)

MakcumanbHbIl 0amt — 100

OK3aMCH

Texymnmii
KOHTPOJIb

KoHnTponbHbIit
TecT (BCE TEMBI)

10

20

B nocienHow yueOHyI0 HEJIeTI0 CeEMeCTpa
CTYAECHT MPOXOJUT TECT, coCToAMM n3 20-
TH BOIIPOCOB, OXBATHIBAIOILIUX BCE TEMBI.
TecT BBIMOTHSAETCS U OIICHUBAIOTCS HA
CTpaHULE AUCIUIUIMHBI B TOpTAJIe
"Onexrponnbiit OYpI'Y". Ounenka 3a Tect
PACCUMTHIBAETCS] KOMITBIOTEPOM U
ABTOMATUYECKH 3aHOCUTCS B JKypHAI
OLICHOK.

[ IpumepsI TECTOBBIX BOIIPOCOB

1) Onpenenuts cruiaBbl HA OCHOBBI JKEJI€3a
MPH MPEBAPUTEITHHOM HUCCIIETOBAHUH
HauboIee 1ernecooopasHo:

- BO3JIEUCTBHEM KHCIOT

- BO3JEHUCTBUEM LIEIIOUEH

- IOCTOSTHHBIM MarHUTOM

- IEPEMEHHBIM MarHUTOM

- Bo3xencTeueM YO cBeTa

2) HepaspymaromuMyu METOAAMU
MCCJICIOBAHMSI METAJJIOB SIBJISTFOTCSI:

- SMUCCHOHHBIN CIEKTPAJIbHBIN aHAIN3

- peHTreHO-(DITI0OPECIIEHTHBIN aHAIN3

- PEHTI€HO-CTPYKTYPHBIN aHAIN3

- AHAIUTUYECKUE XUMHUYECKHE METO/IbI

4) Bo3MOXKHO J1M cliesIaTh KaTerOpuieCKui

OK3aMCH|




MOJIOKUTEILHBIA BEIBOJ] O TOM, YTO
KOHKpETHas ApoOk (KapTeub) ObLTa
BBICTEJICHA M3 KOHKPETHOTO OPYKHs
-J1a

- HET

- TIPH ONPEIEICHHBIX YCIOBUIX

5) Bo3MOXHO J1 OTBETUTH Ha BOIPOC O
TaBHOCTH ITPOU3BOJICTBA BBICTpEIa
- J1a

- HET

- TIPY OTMIPEJICIICHHBIX YCIOBUIX
Bepneriit orBeT — 1 Gasn
MakcuManbHbIN O6amt — 20

10

bonyc

Bbonycel

15

YyacTue B OTUMIIHAAAX

OO0yuaromuics MpeACTaBIsIET KOUN
TTOKYMEHTOB, OATBEPKIAtOIINE TTOOeTy
WM Y4acTHE B MIPEAMETHBIX OJUMITHAJIAX TI0
TeMaM JUCHIUTUTHHEIL.

+15 % 3a mobemy B ouMIuae
MEXYHAPOIHOTO YPOBHS

+10 % 3a mobemy B oIUMITHAIE
POCCUICKOTO YPOBHS

+5 % 3a mobey B onummnuaze
YHUBEPCUTETCKOTO YPOBHS

+1 % 3a yyacTue B OIMMIIHAJE
OnyOnruKkoBaHNE HAYYHOU CTaThH
OO0yuaromuics MpeACTaBIsIET KOUN
TOKYMEHTOB, ITOATBEPKAAIOIIHIE
OIMyOJIMKOBaHNE HAyYHOU CTAaThU MO TEMaM
TUCITUTUTAHBL.

+15 % B KypHaax MEXTyHApOTHOTO
YPOBHS

+10 % B KypHaJax pOCCUICKOTO YPOBHS
+5 % B )KypHallax YHUBEPCUTETCKOTO
YPOBHS

Jloktag Ha TIEKIIMOHHOM HIIM CEMUHAPCKOM
3aHATUH.

[TonroTOBUTH BHICTYIUICHUE C TIPE3CHTAINEH
o TeMe Kypca.

JlonyckaeTcst MOArOTOBUTH JI0KJIA]l BABOEM,
HO TorJa 00heM MaTepuasa J0JKeH ObITh
COOTBETCTBEHHO OOJIBIIIE.

Kputepuu onieHnBaHus, OaIbL:

- TeéMa PacKphITa MOIHOCTHIO — 3;

- Ipe3eHTanus HansiAHa — 1

- BBICTYIUICHHE YBEPEHHOE, JIAHBI YETKUE
OTBETHI HAa BOITPOCHI — 1.

MaxkcuMasbHbIH O0HYC — COOTBETCTBEHHO
5%.

MaxkcrMaabHO BOSMOXKHAS BETTMUMHA OOHYC-
peittunra +15 %.

DK3aMCH

11

[Tpome-
JKyTO4YHas
arTecTanus

DK3aMeH

10

Ha nk3aMeHe NpOUCXOOUT OLIECHUBAHKE
y4eOHOM eSTEIbHOCTH 00yYaroIIuXcs 1o
nucuumuinHe. [Ipy olleHnBaHUM pe3yapTaToB

yueOHOM JesITeIbHOCTH 00y4aroIerocs mno

OK3aMCH|




TUCITUTUTNHE WCTIONB3YeTCsl OaITbHO-
pEUTHHIOBas CUCTEMA OLICHUBAHUS
[PE3yaBTaTOB YYeOHOU IEATEIHHOCTH
oOydarormuxcs (yTBEpKIeHa MPUKa30M
pextopa ot 24.05.2019 . Ne 179).
OOyuaromuiics q0MycKaeTcs K
MPOMEKYTOUHON aTTeCTAIUU «IK3aMEH»
MPH BBIMIOJTHEHUU TpeOoBaHMiA pabodeit
MporpaMMBbl TUCIUIUIAHEL [IpoxoxkaeHne
KOHTPOJBHBIX MEPONPUATUIN
MPOMEKYTOYHON aTTeCTAIUU «IK3aMEH»
SIBIISIETCS] 00S13aTENIbHBIM.

Ha oyHOM 3K3aMeHe 00yJaronuiics
0TBEYAeT Ha 2 TEOPETUUYECKUX BOIPOCa, a
TaK)K€ BBITIOHSIET OJTHO MPAKTUIECKOE
3aJlaHueE.

[Topsitok HaYMCIIeHUsT OAIIIIOB:

OTBeTHI HAa TEOPETHUECKHIE BOMTPOCHI
OIICHUBAIOTCSI 1O 3-X OaJUTLHOM IIKaje:

- BepHbii (1), momusrii (1), yetkwmii (1) — 3;
- OTBET COOTBETCTBYET JABYM M3 TPEX
BBIIIICONMCAHHBIX KPUTEPHUEB — 2;

- OTBET COOTBETCTBYET OJHOMY U3 TPEX
BBIIICONMCAHHBIX KpUTEpHEB — 1.
[[pakTuecKkuii OTBET OLIEHUBAETCS MO 4-X
OaJlJTbHOM HIKAJIE.

TeopeTnyeckue BOMPOCH IPUBE/ICHHI B
MPUITOKEHHH.

[IpuMepbl MPaKTUYECKUX 3aTaHHINA:

1) Onucarp npeaocTaBiIeHHBIE 00PA3ITHI,
OTIPECTUTH X MPUTOTHOCTH JIJIsS
DKCIIEPTHOTO HccienoBanus. [loctaButh
TUAarHOCTUYECKUE W UICHTH(PUKAITNOHHBIC
BOMPOCHI HA pa3pelIeHHe SKCIIEPTU3HI.

2) PacumugpoBarh peacTaBICHHYI0 MapKy
CTaJu/4yryHa/cIijiaBa Ha OCHOBE I[BETHBIX U

AParouCHHLIX MCTAJIJIOB.

10.

MaxkcumanbHOe KOJTHYeCcTBO 0aJioB 3a
MpoLeypy IPOMEKYTOUHON aTTeCTALUN —

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
MIPOMEKYTOYHOMN [Ipouenypa nposenenus Kpurepun
P Y p ypatp OLICHHUBaHUS
aTTecTaluu
Ha skx3aMeHe mpouCXOIUT OIICHUBAHKUE YIeOHOM e TSIIEHOCTH
oOyuaronuxcs no aucuurinHe. [Ipu oreHuBaHUY pe3yIbTaToB
y4eOHOI JeATEIILHOCTH 00YJarOIIerocs M0 TUCITUTUTHHE
UCTIOJIB3yeTCs 0aNTbHO-PEHTHHIOBAsI CUCTEMA OLIEHUBAHUS
. B cootBeTcTBUM C
pe3yabTaToOB YUeOHOH eATeTbHOCTH 00yJaronuxcs (yTBEpKIeCHA
9K3aMeH . . 2.5, 2.6
npukazoM pekropa ot 24.05.2019 r. Ne 179). OOyuarommiics
[Tonoxxenus

JIOITyCKAaeTCs K POMEKYTOUHOH aTTeCTalMu «3K3aMeH» IIPU

BBINOJIHEHUH TpeOoBaHM paboueil mporpaMMbl TUCIUITIMHBL.
[IpoxoxkaeHre KOHTPOJIBHBIX MEPOIIPUATHI IPOMEKYTOUHON
aTTeCTallUU «3K3aMeH» siBisieTcs o0s3arenbHbIM. Ha ounoM




9K3aMeHe 00yJaromuics OTBeYaeT Ha 2 TEOPEeTHUECKHUX BOIpoOca, a
TaKXe BBINOIHAET OJHO NMpakThueckoe 3ananue. [lopsaok
HauucieHus 6amioB: OTBETHI HA TEOPETHUECKHE BOITPOCHI

OIICHUBAIOTCS 1O 3-X OaJUTbHOM 1IKae: - BepHbIH (1), momusrii (1),

yeTkuid (1) — 3; - OTBET COOTBETCTBYET JIByM M3 TPeX
BBIIICONMCAHHBIX KPUTEPUEB — 2; - OTBET COOTBETCTBYET OTHOMY
13 TPEX BBIILIEONMCAHHBIX KpuTepues — 1. IIpakTuueckuii oTBeT
olleHHBaeTcs 1o 4-x O6amIbHOH 1mKaie. MakcuManbHoe
KOJIMYECTBO 0aJIOB 3a MPOILEAYPY MPOMEKYTOUHOM aTTecTaiuu —
10.

6.3. OneHo4yHbIe MaTEPUAJIBI

Kommnerenuu Pesynbrarel 00yueHus

'YMeeT: MPUMEHSTh €CTECTBEHHOHAYYHbIE, MAaTEMAaTUYECKUE U
(bU3UYEeCKrEe METO/IbI, CTIONB30BaTh CPEACTBA H3MEPEHUS TIPH
[MPOU3BOJICTBE IKCIEPTU3 U UCCIIEIOBAHUI METAIOB, CIUIAaBOB U
W30EIIUN U3 HUX

[1K-3

3HaeT: COBPEMEHHBIC BO3BMOXHOCTU UCCIICAOBAHUA U ITIOPAOOK

T1IK-5 Ha3HA4YCHUs, IPOM3BOJICTBA IKCIIEPTU3BI METAJIIIOB, CIJIABOB U HAHH A
W30EIIUN N3 HUX

'YMeeT: KOHCYIbTUPOBaTh CyOBEKTOB IMPAaBONPUMEHUTEIBHON
[1K-5 NIEATEIBHOCTH 110 BOIPOCAaM Ha3HAYEHUs SKCIIEPTU3, COBPEMEHHBIM ullu
BO3MOYKHOCTSIM MCCJIEIOBAaHUS METAJIJIOB, CIUIABOB U U3EJINN U3 HUX

MeeT NpakTUYECKUH OMBIT: OKa3aHUS METOAUYECKOM ITOMOIIH
CyOBeKTaM NpaBOINPUMEHHUTEIbHOMN JEATEILHOCTH 110 BOIIPOCaM
[1K-5 HAa3HAYEHUs U IIPOU3BOJICTBA DKCIIEPTHBIX UCCIIETOBAHUNA METAILIIOB, H | [T
CIUIABOB U U3JEIINI U3 HUX, COBPEMEHHBIM BO3MOKHOCTIM
HCCIIEJOBAHMS IaHHBIX OOBEKTOB

'YMeeT: IpUMEHATh IPU y4acTUH B IPOLIECCYaTbHBIX U
HENPOLECCYabHBIX IEUCTBUAX PU3NYECKUEe, XUMUYECKHUE U (PU3BUKO-

[1K-6 XMMHUYECKHE METO/IbI B LIEJIAX IMOUCKa, OOHApyKeHUs, PUKCAIINH, HH- ,
W3BATHUS U NIPENBAPUTEIILHOTO HCCIIEN0BAaHUS METAJIIIOB, CIUIABOB U
W3JIEIIUN U3 HUX

MMmeet HpaKTI/I‘leCKI/II\/'I OIIBIT: OIIMCAHMS 0OBEKTOB CyI[C6HOI>i
OKCIICPTU3bI METAJIJIOB, CILIABOB U I/ISJIGJ'II/II\/'I N3 HUX; IPUMCHCHUA

T1K-6 bU3HYECKUX, XUMUYIECKUX U (PU3UKO-XUMUYECKUX METOIOB B IIEIISAX HH A
MOMCKa, 0OOHapY>KeHUs, (PUKCAITUHU, U3BATHS U TIPEIBAPUTEITHLHOTO
HMCCJIEIOBAHUS METAJIOB, CIIJIABOB M M3/CIIHI U3 HUX

3HaeT: METOJOJIOTHIO CY/IeOHON IKCTIEPTU3bI METAILIOB, CIUIABOB U
W3JIeTTU U3 HUX, TEOPUH CYIeOHO-IKCTIEPTHON JUArHOCTUKHU U
uACHTU(UKAIIMY TPUMEHUTEIHHO K KPUMUHATHCTUYECKOM
DKCIIEPTU3€ METAIIJIOB U CIUIABOB; CYLIECTBYIOIINE METOIUKHI

[1K-7 N N
NCCJICIOBAHNN MCTAJIJIOB, CIIJIABOB U U3CIINH U3 HUX,; (bHBHKO—

XUMUYECKU METOJIbI UCCIIEOBaHUS, MPUOOPHYIO 0a3y U 0coObIe
MPUEMBI JIJIs1 UCCIIEIOBAHUS HETUITHYHBIX O0BEKTOB,
MHUKPOCKOIMUYCCKUX U CICOOBBIX KOJIMYCCTB MCTAJIJIOB

'YMeeT: IPUMEHSTh CYLIECTBYIOINE METOIUKH, IPUMEHSTh UX UL
ycclieIoBaHNs 00bEKTOB METAIINUECKON PUPO/IBL; BBISBIAThH
MPU3HAKYA TPUPOJIBI, MOP(OTIOTHH, TEXHOJIIOTUH 00pabOTKH U IpyTHe
XapaKTePUCTUKU OObEKTOB METOAOM ONTUYECKON MUKPOCKOIIHH;
pelaTh KilacCU(PUKAMOHHbIE, TUarHOCTUYECKUE U
UICHTU(QHUKALMOHHBIE 33]]a4l B PAMKaX KPUMUHAJIMCTHYECKON

[1K-7




PKCIIEPTU3bI METAJUIOB U CILJIABOB; aHAJM3UPOBAThH JIEMEHTHBIN U
(ba30BbIil aHATTN3 CIUIABOB U U3/EIUH, IPUMEHSS METO/IbI
AMUCCHUOHHOTO CIIEKTPAIbHOTO, PEHTTEHO- CTPYKTYPHOI'O, PEHTTE€HO-
(I1yOpecleHTHOTO aHAJIM30B, OIy4YaTh CIIEKTPhI HAJIeKAIIIEeTO
KauecTBa U YMETh UX UHTEPIPETUPOBATH

(DOHI[LI OOCHOYHBIX CPCACTB I10 KAKIOMY KOHTPOJBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMIIMHBI

IMeuaTHasi yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
1. Poccunckas, E. P. Okcnieptu3za B cynonpousBoactse Tekct yue0. ans
By30B 110 HanpasieHuto "Opucnpyaenuusa" E. P. Poccunckas, A. M. 3unHuH ; noa
pen. E. P. Poccunckoii ; Mock. roc. opua. yH-T uM. O. E. Kyraduna. - M.:
IIpocnekrt, 2016. - 336 c. ui.

0) OononHumenbHas Iumepamypa:
1. Kapesa, H. T. [IBeTHbie MeTasibl u criaBsl [ Texer] yueO. nocodue H.
T. Kapesa ; FOx.-Ypai. roc. yH-T, Kad. ®u3. metamioBenenre u Gpu3nuka TBEp0ro
tena ; OYpI'Y. - Uenabunck: U3narensctro FOYpI'Y, 2008. - 111, [1] c. u.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubIuomexe:
1. Poccuiickuii cienoBaTeib
2. Dxcnept
3. CyneOHas sKcriepTh3a
4. TIpoGnemsl mpaBa

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronnueckne peKOMEHIANH 0 OPTAHU3ALUN U3YYEHUS
JIUCIIUILTAHBI

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CnmyoeHma:

DJIeKTPOHHAsI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaI[Us

HaumenoBanue
No Bun peeypea s bubnuorpaduueckoe onrcanue
JTUTEPATyPHI AIIEKTPOHHOMN
dbopme
METOOJIOTUA CYAEBHO-OKCITEPTHOI'O
NCCJIEJOBAHVSL. ITOJTHOTA U JOKA3ATEJIBHOCTD.
JlonoTHUTETbHAS OBBEKTHI U3 METAJIJIOB U CITNTABOB 3YUKOB B.A. Tum:
1 eLIBRARY.RU N
nuTeparypa yuebHoe nocodue SA3bik: pycckuit ['og nznanus: 2013 Mecto
n3nanusa: Mocksa Hucno ctpanui: 372 M3narenscTBo: 3epuano-
M https://www.elibrary.ru/item.asp?id=22312019
BOITPOCBI OTHECEHU A HEKOTOPBIX BHUJIOB
OKCITEPTU3 K KPUMUHAJIMCTUYECKUM
JlonmonHUTEIbHAS .
2 TenaTVha cLIBRARY.RU |9KCIEPTU3AM MATEPUAJIOB, BELIIECTB U U3JIEJINN
patyp (KOMBU) BOUTIOK AJJTEKCAH/IP HUKOJIAEBUY Tur:
CTaThsl B )KypHaJIe - Hay4yHas cTarbs S3bIK: pycckuid Tom:




17Homep: 1 I'oa: 2017 Crpanunsr: 7-11
https://www.elibrary.ru/item.asp?1d=28768590

nmuTepaTypa

JlononHuTenbHas

eLIBRARY.RU

METAJIJIOTPAGHUYECKHI AHAJIN3 KAK CIIOCOB
PACLLPEHISI BO3MOXKHOCTE!N CYIEBHOU
OKCITEPTU3bI METAJIJIOB U CIINIABOB A®AHACBHEB
N.b., JOJUHA T.IO. DxcniepTHO-KpUMUHAIUCTUYECKUN LIEHTP
MBJI Poccuu Turm: ctarbst B cOOpHUKE TPYA0B KOHGEPEHIIUN
A3bik: pycckuii I'on nznanust: 2017 Crpanuner: 78-84
https://www.elibrary.ru/item.asp?1d=32276814

muTeparypa

JlononauTenpHas

eLIBRARY.RU

N3YYEHUE 3JIEMEHTHOI'O COCTABA METAJIJIOB 1
CIUJIABOB B CYJIEBHO! DKCIEPTU3E BEJIELIKW
AJIEKCAH/IP AJIEKCAH/IPOBWY, MEJIbBHUKOB NUT"'OPb
HUKOJIAEBUY, JIAT'YH BJIAJJUMHWP CEPTEEBUY
Bonrorpasnckas akagemust MBJl PO, CaparoBckuit
rOCyIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET UM. ['arapuHa
10.A., Mockosckuit yausepcuter MBJl P® um. B. . Kukors
Tun: crates B cOOpHUKE TPYIOB KOH(EpeHIUH S3bIK: pycCKuit
lon m3nanust: 2017 Ctpanuist: 8-9
https://www.elibrary.ru/item.asp?id=29354429

IlepeueHs MCTIONIB3yEMOTO IPOrPAMMHOIO 00ECTIEUEHHUS:

1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza mannsix polpred (0630p CMU)(6eccpodno)
2. 00O "T'apantYpanCepsuc"-I"apant(6eccpodHo)

8. MarepunajibHO-TeXHHYECKOE o0ecreYeHne Q1 CIUTITHHbI

OcHoBHOE 000py/IOBaHKE, CTEH I, MAKETHI, KOMITBIOTEPHAS TEXHUKA,

Bun 3ansaruit aj;[; IpeayCTaHOBJIEHHOE POrpaMMHOE 0OecIieueHHe, UCTIONIb3yEeMOe JUIs
' Pa3IMYHBIX BUJOB 3aHATHMA
1.Kommerorep xoupurypamun GA-B250M-D3H Intel Pentium
G3250(3200MHz) LGA1151 PCI-E Dsub+DVI+HDMI MicroATX. 4Gb
[IpakTnueckue h0610 500Gb: Monwutop 19” Philips 19S4Q 1. Buneonpoekrop Epson EB-X14 2.
3aHATHUS U ) [Tpoexumonnslii s5xpad DA-LITE 2000x1800 3. Cron 2-x MeCTHBIN- 6 WIT. 4.
CEMUHAPHI Croun 3-x mecTHbIii- 2 mT. [Tocamounsix mecT-18 5. Cron npenonaBarens-1 6.
Cryn-29 mt. Microsoft Windows 7 Pro Microsoft Office 2016 Apxuatop 7-
Zip
1.Komnsrorep xkonduryparmmu GA-B250M-D3H Intel Pentium
G3250(3200MHz) LGA1151 PCI-E Dsub+DVI+HDMI MicroATX. 4Gb
500Gb: MonuTop 19” Philips 19S4Q 1. Buneomnpoekrop Epson EB-X14 2.
Jlaboparopmsie 20610 HpoeKHHOHHBIﬁI;KpaH DA—pLITE 2000x1800 3. IéTon Z?X D/II)eCTHLIﬁ— 6 . 4.
3aHATHUS (%) .
Cron 3-x MmecTHbIi- 2 wT. [Tocamounsix MmecT-18 5. Cron npenonasarens-1 6.
Ctyn-29 mt. Microsoft Windows 7 Pro Microsoft Office 2016 Apxusatop 7-
Zip
1.Kommerorep xoudpurypamun GA-B250M-D3H Intel Pentium
 a— 20610 (G3250(3200MHz) LGA1151 PCI-E Dsub+DVI+HDMI MicroATX. 4Gb
(5) [500Gb: Monwurop 19 Philips 19S4Q 1. Buneonpoekrop Epson EB-X14 2.

[Tpoeknmonubii s5kpad DA-LITE 2000x1800 3. Cton 2-X MeCTHBIM- 6 1IT. 4.




Cron 3-x mectHbIil- 2 WT. [Tocanounsix mect-18 5. Cton npenoaasarens-1 6.
Ctyn-29 mt. Microsoft Windows 7 Pro Microsoft Office 2016 Apxusatop 7-
Zip




