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1. llesu u 3212494 AU CIUILIHHBI

LleneBoe 3nauenue kypca «CyneOHas SKCIIepTH3a METAJIJIOB, CIUIABOB U U3CNINN U3 HUX)
IPU MTOJTOTOBKE CY/I€OHBIX SKCTIEPTOB COCTOUT B MOIYYEHUH 00YUJaIONTUMUCS 3HAHUI O
npaBUiIax 0OHAPYXEeHHs, (PUKCALNU, U3BATHS, YIAKOBKH, TPAHCTIOPTUPOBKHU M XPAHECHUS
00BEKTOB U3 METAJUIOB U CILJIABOB, @ TAKXe 00 OCHOBAX Cyl1eOHOM 3KCIEPTU3bI METAIIJIOB,
CIUTaBOB W M3/ICNUI U3 HUX, PEUIaeMbIX 3a/1a9aX U HCIOIb3YeMbIX MeToax. M3ydenne
Kypca obecrneurBaeT peaausaiuio TpedoBanuii ['ocyrapcTBeHHOro 00pa3oBaTeIbHOTO
CTaHJapTa BbICIIEro npodeccuoHaIbHOro 00pa3zoBanus o cnenuanbHoct 40.05.03
«CyneOHas dKcrepTr3a» MyTeM pelieHus CIeayonuMX 3a1a4: - opMUpOBaHKUE 3HAHUH O
MeTaJllax, CIUIaBaxX M U3JEIUIN U3 HUX, KaK O HOCUTENISX J10Ka3aTelIbCTBEHHON U
PO3BICKHON KPUMHUHAJIMCTUYECKU 3HAUMMOM HH(pOpMaLIUY; - U3yUYEHHE METOJUYECKUX
OCHOB COOMpaHUs U UCCIEIOBaHMs OOBEKTOB TaHHOM SKCIEPTU3bI KaK BELIECTBEHHBIX
JI0Ka3aTeIbCTB; - U3yYEHHE COBPEMEHHBIX METO/I0B UCCIIEOBAHUS METAJJIOB, CIIJIABOB U
U3JICITNIN U3 HUX, UX OCOOEHHOCTSIX, a TAK)KE U3YUCHHE CYIIECTBYIOMICH MPpUOOPHOH Oa3bl
B OKCTIEPTHBIX MOAPA3CIICHUAXK; - U3YUEHHUE COBPEMEHHBIX BO3MOKHOCTEN JAHHOTO BUIA
AKCIEPTHU3BI, a TAKXKE MOTYUCHHSI MPEACTABICHHS O COBPEMEHHBIX M MEPCIEKTUBHBIX
HKCHEPTHBIX TEXHOJOTHUSIX, HEOOXOIMUMBIX MPHU PEUICHUH 33/1a4 CyAeOHBIX IKCTIEPTH3
METAJJIOB, CIIABOB U U3JCIUN U3 HUX.

Kparkoe conepxxanmne TUCHMILIHHbBI

Conepxanue JaHHOW NUCHUIUIMHBI COIEPKUT MHOKECTBO TEM, OCHOBHBIE U3 KOTOPBIX
cnenytouue: CyneOHas SKCHepTr3a METAIIOB U CIUIABOB KaK COCTaBHAs YacTh
KPUMUHAIUCTAYECKON AKCIEPTU3BI MATEPHUAIOB, BEIIECTB U u3nenuil. [Ipeamer u 3amaun
AKCIIEPTU3BI METAJUIOB U CIUIABOB U U3JIENUN U3 HUX, OOBEKTHI IKCIIEPTHU3HI.
Kinaccuduxanyonnsie, uaeHTU(PUKAIIMOHHBIC U TUarHOCTUYECKUE 3aaud, periaeMble
AKCIIEPTU30M METAIIOB U CIUIaBOB. OOBEKTHI KCIIEPTU3BI U MaTepuasibl, HEOOXOIUMbIE
JUIS1 TPOBEICHUS NCCIIEN0BAHNS METAJIOB U CIUIABOB. [IoHsATHE METaNIOB, CILNIABOB U
uznenuit u3 Hux. Knaccudukanusa meraminos. Kpucrainudyeckas CTpykTypa METaIOB.
CruiaBbl METAJIOB, UX Kiaccudukanus. YEpHbIE METAIIBI U CIIaBbl, 0COOEHHOCTH UX
uccinenoBanus. Knaccudukarus craneit, ux MapkupoBka. [[BeTHbIE MeTaTbI U CIUIABHI,
0COOEHHOCTH UX HCCIeAOBaHMs. TEXHOIOTHYECKHUE MPOTIECChHI MPON3BOACTBA METAILIOB U
CIUIaBOB Y U3TOTOBJICHUS W3AEeNUM U3 HUX. MccnenoBanne u3nennii u3 METAJIIOB U
CILJIaBOB, MOJYUYEHHBIX 00paboTKOM naBieHueM. MccnenoBanue U3aenii 3 MeTaJIOB U
CIUIABOB, IMOJTYYEHHBIX 00pabOTKOM pe3aHneM. DMHCCUOHHBIN CIIEKTPaIbHbI U PEHTI€HO-
(diyopecClieHTHBIN aHaJIU3bl KaK OJHU U3 OCHOBHBIX METOJOB UCCJIEAOBAHUS METAIIIOB U
CILJIaBOB. ATOMHO-a0COPOIIMOHHBIN CIIEKTPaIbHbIN aHAINU3 TIPU UCCIIEIOBAHUN METAJIJIOB
Y CIUIaBOB. JIazepHbIil MUKPO-CIIEKTPaIbHBIN aHaIn3. BUbl ClIEKTpaIbHBIX aHAIU30B,
IIPUMEHSIEMBIX IIPU MPOU3BOJCTBE 3KCIEPTU3 METAIUIOB U CIUIAaBOB. [IprmeHeHue
pacTpOBOM AIIEKTPOHHOM MUKPOCKOIIUH MPU UCCIIETOBAHUH METAJIOB U CILUIABOB.
PentrenoBckuii (ha3oBbiii ananus. [IpoBeneHne sSKCepTU3b METAIOB U CILIABOB 110
nenaMm o roxapax. [Iposenenue skcnepTussl METAJIOB U CIUIABOB IIPU UCCIIEIOBAHUU
Opy>kus, 00ETPUITACOB U MTPOIYKTOB BBICTPENA, a TAKIKE MPH MCCIICOBAHUH B3PHIBHBIX
YCTPOMCTB Y NMPOAYKTOB B3pbIiBa. [IpoBeAeHNE SKCIIEPTHU3bI METAJLIOB U CILIABOB 110 J€IaM
0 IOPOKHO-TPAHCTIOPTHBIX MTPOUCIIECTBHSIX. MeTamiorpaguaeckrne MeTO bl
ycclieIoBaHusA. MeToIbl JIIEKTPOHHOW MUKPOCKOIIUH B SKCIEPTU3E METAILIOB U CILJIABOB.
Mertonsl peHTreHoCKonuu. [[pruMeHeHrne MHOTOKaHAIbHBIX aHAJIM3aTOPOB YMUCCUOHHBIX
CIIEKTPOB B UCCJIEOBAaHUU METAJIOB U cijiaBoB. DakTorpaduueckre METOIbI aHATN3A.



HccnenoBanus W3I0MOB U3IEIHNA B SKCIIEpTHOM MpakTuke. [IpenBaputensHoe
MCCIIeZIOBaHNE U3CINI U3 METAJUIOB | CIJIABOB, UX MOP(OJIOTHICCKUE U TPYTHE
npusHaku. OBenupHbIe u3aenus Kak 00beKT cyeoHoi sKkcnepTu3bl. OCOOEHHOCTH
UCCJIeIOBAaHUE CIUTABOB JIPAroleHHBIX METAJIJIOB M u3/1enui n3 Hux. OcoOeHHOCTH
UCCIIeIOBaHUE CIUTABOB Ha OCHOBE cepedpa. OCOOEHHOCTH UCCIIEOBAHNE CIJIABOB Ha
ocHOBe 30J10Ta. MccnenoBanre HUTEH HaKAIMBAHKS SJIEKTPOJIAMIT TT0 JIeJIaM O JIOPOKHO-
TPAHCTIOPTHBIX MpoUCIISCTBUAX. [IepCreKTUBBI 1 OCHOBHBIC HAMIPABJICHUS PA3BUTHS

OKCIICPTU3bI MCTAJJIOB U CILJIABOB.

2. Komnerenuuu ody4yawumerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI

JTUCIHUILINHBI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomnieTeH1un)

[Tnanupyemsble pe3yabTaThl
o0yudenust o gucuuruinHe (3Y Her)

OK-12 cnnocoOHOCTBIO paboTaTh ¢ pa3IuIHBIMHU
MH(GOPMALMOHHBIMU PEeCypCaMH U TEXHOJIOTUSIMH,
NPUMEHSITh OCHOBHBIE METO/IBI, CIIOCOOBI U CPEJICTBA
MOJIy4YCHHA, XPaHCHUS, ITIOUCKA, CUCTCMAaTHU3alluH,
00paboTKH U nepenadn nHopMaIuu

3Hath:Kitaccudukanmum, HOMEHKIATypy, COPTaMEHT,
TEXHOJIOTMU U3TOTOBIIEHUS, CTAHIAPThI OTpacieil u
NPEINPUATHN IO METAJUIaM U CIUIaBaM,
METAJUIONPOKATy U APYTHM U3AETHSIM MacCOBOIO
POM3BOACTBA; (PUIUKO-XUMHUUECKHE
XapAKTEPUCTUKH, JIEMEHTHBIN U CTPYKTYPHBIN
COCTaB, OCHOBHBIE (PM3HUECKHE U MEXaHUYECKHE
CBOMCTBA METAJUIOB U CIJIABOB; BO3MOXXHOCTH U
OrpaHUYEHUS] METOJIOB UX aHalln3a, 00JacTu
MPUMEHEHNUS; OLIEHKY HH(OPMAaTUBHOCTH O0OBEKTOB
1 OCHOBBI CO3JJaHUS M IPUMEHEHUS JEKTPOHHBIX
0a3 JaHHBIX IPU PEILIeHUH 3a71a4
KPUMHUHAJIUCTUYECKON DKCIIEPTU3bI METAIIIIOB U
CILIAaBOB.

YMeTb:cnonb30BaTe METONUKY IIPOBEICHNUS
KPUMHMHAIMCTUYECKUX MCCIIEJOBAaHUIN METaJIOB,
CIUIaBOB U U3/EJINN U3 HUX; [TOJIb30BaThCs
COBPEMEHHBIMU HKCIIEPTHBIMU TEXHOJIOTUAMU PU
[PEIICHUH TUTIOBBIX IUArHOCTHYECKUX U
UICHTU(PUKAIMOHHBIX 33124 KPUMHHAIHCTHYECKOM
SKCIIEPTH3bl METAJIJIOB U CIUIABOB U U3/ENINN U3 HUX
[pU MCCIIeIOBAHUU TUITUYHBIX OOBEKTOB 3TOM
DKCTIEPTH3BI; BEIOUPATh ONITUMAIBHBINA X0
VICCJIEJOBAHNS BELIECTBEHHBIX JI0KA3aTENbCTB B
3aBUCHUMOCTHU OT 0OCTOSATENBCTB JIeNa,
NpEeAO0CTaBIEHHBIX MAaTEPHATIOB U PeLIaeMbIX
BOIPOCOB; OCMaTPHUBATh BELIECTBEHHbIE
T0Ka3aTeNIbCTBA, BBISIBIATH CJIE(bl METAJIM3AllNY,
M3bIMaTh 00pa3Lbl ISl UCCIIeI0BaHMS; MOJIb30BATHCS
UHTEPHET-pecypcaMy [yl PeLIeHUs HETUITUYHBIX
3a/1a4 UCCIIEIOBAHMSI PEIKUX U PEIKO3EMEbHBIX
METaJIJIOB U CIUIABOB; IPUMEHSTh B SKCIIEPTU3AX U
MCCJIEJOBAHUAX CIPAaBOUYHO-UH(OPMALIMOHHbBIE
(OHIBI: aTiIackl CHEKTPOB, KOJUIEKIIUHU CIIJIABOB,
0a3bl JaHHBIX CIIEKTPOB U IPyre HCTOYHHUKH, KOT/Ia
9TO HEOOXOJMMO ISl YCTAHOBIIEHUS! CYIIECTBEHHbIX
U1 esia 00CTOSATENIBCTB; BEIJICIITE
KPUMHMHAIMCTUYECKH 3HaUUMble TIPU3HAKU
00BEKTOB METAJUINYECKOU MTPUPOJIBI.

Biianers: TepmuHonoruen, npuMeHsieMou B




KPUMHMHATMCTUYECKOM IKCIIEPTHU3E METAIIIIOB U
CILJIaBOB, OOIICTTPUHATON KJIacCH(PUKAIIMEH UX, 1
npodeCcCHOHAILHON JIEKCUKON CyIeOHOTO dKCTIepTa.

OIIK-2 ciocoOHOCTHIO TPUMEHSTD
€CTECTBCHHOHAYYHBIC H MATEMAaTHIECKHE METO/IbI
NPY peLIeHNH MpodecCroHaIbHBIX 3a/ad,
HCTIONIb30BATh CPE/ICTBA N3MEPEHUS

3Harb: COBpeMEHHbIE BO3MOKHOCTHU
KPUMHHAIUCTUYECKON IKCIIEPTU3bI METAIIOB U
CIUIaBOB U U3JIEJIHI U3 HUX; TEXHUYECKHUE CPEJICTBA
U TIpUeMBbI (PUKCAIIUU, UIUTFOCTPUPOBAHUS U
HCCIICAOBAaHUS JOKA3aTCIbLCTB — METAJLIOB U
CIUIaBOB; TOHKOCTH pabOThl ¢ MUKPOOOBEKTAMH, B
T.4. MUKPOYACTUIIAMHU METAJIJIOB U CILIABOB,
BO3MO)XHOCTH MPUMEHEHHS HEPa3PyIIAIONuX
METOJIOB UCCJIEIOBAHUS U MPAKTUYECKUE TIPUEMBI,
HaIpaBJICHHbIC HA MUHUMAJIBHOE TTOBPEKICHHE
00pa3Ii0B; METOAUKH PEIICHUS JUATHOCTUYECKUX U
WIeHTU(UKAITMOHHBIX 3a]1ad B paMKax
KPUMHUHAJIUCTUYECKON IKCIIEPTU3bI METAIIIOB,
CIUIABOB U U3JIENIHI U3 HUX, 0COOEHHOCTU METOIHK
WCCIIEIOBAHUS PA3IMUHBIX 00BEKTOB MEXaHUYECKOM
00paboTKU: JaBICHUEM, pE3aHUEM U T.1.; IPUHITUATIBI
rPAaMOTHON MHTEPHIPETALMH MTOTYUYEHHBIX JaHHBIX U
MPAaBUJIBHON KPUMHHATUCTUYECKON OLIEHKH
BBISIBJICHHON COBOKYITHOCTH MPU3HAKOB OOHEKTOB
MCCJICIOBAHMSI; METOJIOJIOTUIO CY1Ie0HOM
PKCIIEPTU3BI, TEOPHH CyIeOHO-IKCIIEPTHOM
TUArHOCTUKU Y UACHTU(UKAIIMN PUMEHHUTEIIBHO K
KPUMHHAIUCTUYECKON HKCIIEPTU3E METAIIJIOB U
CIUJIAaBOB M M3/ICJIMH U3 HUX;, HAyYHBIE OCHOBBI
KPUMHUHAJIUCTUYECKON HKCIIEPTU3bI METAIIIOB U
CIIJIABOB WM M3IIEIUH U3 HUX.

YMeTh: BBISBISATH TPU3HAKU TIPUPOJIBI, MOP(HOIOTHI
U pyTUe XapaKTepUCTUKHU METAJIIIOB U CILJIABOB U
W3JIeINi N3 HUX METOJOM ONTHYECKOM
MUKPOCKOIIMH; AaHAJIU3UPOBATH 3JIEMEHTHBIN COCTAB
METaJJIOB M CIUIABOB METOJAMHU: YMHCCHOHHOTO
CHEKTPAIILHOTO, PEHTTEHO-(IyOPECIIEHTHOTO,
PEHTT€HO-CTPYKTYPHOTO aHalln3a, a UMEHHO
[IOJIy4YaTh CIIEKTPbI HAJUIEKAIErO KaYeCTBA U YMETh
WX UHTEPIPETUPOBAT.

Brnaners:OcHOBaMH TEOPHH BEPOSITHOCTH U
MaTeMaTU4YEeCKON CTaTUCTUKU, METOAAMHU
MPEICTaBUTEIBEHOTO MPOO00TOOPa 0OBEKTOB H
00pa31oB 17151 CPaBHEHUS; METOAAMHU
MaTeMaTU4eCKoi 0OpabOTKHU U OLIEHKHU MOIYUYEHHBIX
pPE3yIbTATOB.

I1K-1 cnocoOHOCTEIO MCHOJIB30BaTh 3HAHUS
TEOPETHUECKUX, METOANYECKUX, MPOIECCYaTbHBIX U
OpTraHHU3aI[MOHHBIX OCHOB CyI€0HOM SKCIIEPTU3HI,
KPUMHHAIUCTUKHU TIPHU MIPOU3BOACTBE CYIEOHBIX
3KCIIEPTHU3 U UCCIIETOBAHUM

3HaTh:[[paBuia ocMOTpa BElIeCTBEHHBIX
TOKA3aTeNbCTB — 00BEKTOB KPUMUHATUCTHYECKOM
SKCIIEPTH3bI METAIIJIOB U CIUIABOB, TPAMOTHOTO
U3BSATUS DTUX 00BEKTOB, H3TOTOBJICHUS UTH(OB;
KpUTepuu HHHOPMATUBHOCTH OOBEKTOB H
VAUTHIBATH UX NP PEIICHUH 33]1a4
KPUMUHAIUCTUYECKON IKCIIEPTU3bI METAIIIIOB U
CIUTaBOB W M3/CIUI U3 HUX; COBPEMEHHBIC
BO3MOYXHOCTH KPUMUHATUCTUYECKOU HKCIIEPTU3BI
METAJJIOB U CIJIABOB M U3JICJIHI U3 HUX;
TEXHUYECKHE CPEJICTBA U MPUEMBI (PUKCALIUH,

HWJJTIOCTPUPOBAHUA U MUCCICTOBAHUSA TOKA3ATCIHCTB




— METAJIJIOB U CIIABOB; TOHKOCTH Pa0OOTHI C
MHUKPOOOBEKTaMH, B T.4. MUKPOYACTHIIAMHU
METaJIJIOB U CIJIABOB, BO3MOXXHOCTH IPUMEHEHUS
Hepa3pyIaIINX METOIOB UCCIICIOBAHUS U
MpaKkTUYECKUE MPUEMbI, HAIIPABJICHHbIE HA
MUHHUMAJIbHOE TTOBPEXKICHHE 00pa3I[0B;METOIUKH
[PEIICHUS TUATHOCTUYECKUX U UICHTU(DUKAIIMOHHBIX
3a/1a4 B paMKaX KPUMHUHATHUCTHYECKOU IKCTIEPTU3BI
METAaJlIOB, CIUIABOB U U3JIEIIMH U3 HUX, 0COOCHHOCTH
METOJIMK MCCIICIOBAHUS PA3TUIHBIX O0BEKTOB
MeXaHHYECKOH 00pabOTKH: 1aBICHUEM, Pe3aHHEM U
T.J1.; IPUHIIUIIBI TPAMOTHON MHTEPIPETAIINH
MOJIYYEHHBIX JAHHBIX U MPABUIHHOU
KPUMHUHAJIUCTUYECKON OIEHKH BBISBICHHOM
COBOKYMHOCTH MPU3HAKOB OOBEKTOB HCCIIEIOBAHUSI.

YMmeTh: [IpUMEHATh B 9KCIIEPTU3aX U HUCCIIeIOBAHUAX
YTBEP)KIEHHBIC HAYYHO 000CHOBaHHBIE METOTUKH,
CHpaBOYHO-MH(OPMAIIMOHHBIE (POH/BI; BHIACAT
KPUMHHATHCTUYECKH 3HAYNMBbIC TIPU3HAKA
XUMHUYECKOTO COCTaBa U MOP(OIOTuU 0OBEKTOB
METaJUTNUECKOI MTPHUPOJIBI, pa3IndaTh OOIIyTO
PO/IOBYIO, OOIIYIO TPYNIIOBYIO IPUHAIIEKHOCTD U
WHIMBUIyaJIbHO-KOHKPETHOE TOXKIECTBO,
bopMyIHpOBaTh KOPPEKTHBIE 000CHOBAaHHBIE
BBIBOJIBI; TPHUMEHSITH CPENICTBA U METOJIBI CY/IEOHOM
¢oTorpacduu Ui pereHus 3a1a4 GUKcauu
BHEIITHETO BH/IA, XOJIa U PE3YJIBTaTOB UCCIIEIOBAHNUS
METaJUIOB M CIUIABOB; YMETh MIPABUIIBLHO, IPAMOTHO
W Ka9eCTBEHHO OOPMIISTH 3aKIIFOYEHUE dKCIIepTa
10 pe3yJabTaTaM KpUMHUHAITUCTUYECKOTO
WCCIICIOBAHUS, TOTOBHUTH ¥ MTPECTABIISATh
crenr(pUIeCKUil WITIOCTPAaTUBHBIN MaTeprall pu
0(OpMIICHHN COOTBETCTBYIOIINX IKCIEPTHBIX
3aKJIFOYEHUH U JaBaTh WJUTIOCTPALIUHU K 3TUM
3aKITFOYCHUSIM; B3aUMO/ICHCTBOBATh C COTPYJTHUKAMHU
OTIEpPATUBHBIX, CIIECTBEHHBIX OPIaHOB U CY/IOB IIPH
MOATOTOBKE MAaTEPUAJIOB ISl KPUMHUHAIUCTHYECKUX
YKCTIIEPTH3 METAJIOB, CIUIABOB U U3AETHH U3 HUX,
OIIEHKE M MCTIOIb30BAaHUH PE3YIIBTATOB ATHX
DKCIIEPTU3.

Bnaners:ConepkaHueM HOPMaTUBHBIX IOKYMEHTOB,
OTIPEIEIIAIONINX ICSITEIIBHOCTh CYIe0HOTO IKCTIePTa,
ero mpasa 1 00s13aHHOCTH; COBPEMEHHBIMH
METOJIMKAMHU JIJ1s1 0OOBEKTUBHOTO BCECTOPOHHETO
HCCIIEA0BAHUS 00BEKTOB U3 METAJIIOB U CIIJIaBOB,
rPaMOTHOM MHTEPIIPETALIMU PE3YJIBTaTOB
VCCIIEIOBAHMS JJIsl IPABUIIBHON OLIEHKHU
UICHTU(UKAITMOHHON U MHOW 3HAUUMOCTH
BBISIBJICHHBIX MIPU U3YYEHUU 00BEKTa MPU3HAKOB.

IICK-3.1 crmocoOHOCThIO TPUMEHSATH METOTUKHU
9KCIIEPTHU3 U UCCJIEIOBAaHUM BEIIECTB, MATEPUAJIOB U
1563 (o) 0505

3HaTh:METOM0I0THIO CYIeOHOM IKCTIEPTHU3HI,
TEOPHUH CY/IeOHO-IKCTIEPTHOM TUATHOCTUKH U
UICHTU(UKAIIMN IPUMEHHUTEIIBHO K
KPUMHMHAIUCTUYECKON HKCIIEPTU3E METAIIJIOB U
CILJIaBOB; CYIIECTBYIOIINE METOIMKH UCCIICIOBAHUA;
Hay4YHbIE€ OCHOBBI KpUMHUHAJIUCTUYECKON

DKCIICPTHU3bI BEMICCTB, MATCPHUAJIOB, HSHCHI/Iﬁ;




(1)I/I3I/IKO-XI/IMI/I‘-IGCKI/I METOABI UCCIICAOBAHUA,
MpUOOPHYIO 6a3y U 0COOBIC TTPUEMBI IS
NCCIICOOBAaHU HETUIINYHBIX O6’b€KTOB,
MHUKPOCKOITUYECKHX H CIEIOBBIX KOJTHMYECTB
MECTAJIJIOB.

'YMeTh:Mcronp30BaTh CyIIECTBYOLINE METOIUKH,
MPUMEHSATDb UX JUIsl UCCIIeI0BaHUSI OObEKTOB
METAJNINYECKOW IPUPO/IBL; BBIABIISITh IPU3HAKH
pUPO/IbI, MOP(HOJIOTHUH, TEXHOJIOTHH 00pabOTKH U
Npyrue XapakTepUCTHKH 0OBEKTOB METOJIOM
ONTUYECKOW MUKPOCKOIINH; PEIaTh
KJaccU()UKAIMOHHBIE, TUATHOCTUYECKUE U
uACHTU(DUKAIIMOHHBIE 33a]1a4l B paMKax
KPUMHUHAJIUCTUYECKON DKCIIEPTU3bI METAIIIIOB U
CIUIaBOB; aHAJIN3UPOBATh AJIEMEHTHBIN U (ha30BbIi
QHAJIN3 CILUIABOB M U3/IEJIH, TPUMEHSISI METOJIBI
SMUCCHOHHOTO CIIEKTPAIbHOTO0, PEHTI€HO-
CTPYKTYPHOTO, pEHTTE€HO-(PIIyOPECLEHTHOTO
QHAJIN30B, [TOJyYaTh CIIEKTPhI HA/IJIEKAIIEr0
KaueCTBA U YMETh UX UHTEPIPETUPOBATD.

Branets:HaBeikamu onucanust 00beKTOB Cy/1eOHOM
DKCIIEPTHU3BI METAJJIOB M CIUIABOB, B TOM YHCIIE
MUKPOYACTHIL, METOJJaMU O0IIel XUMHUH U (PU3UKH,
HEO0OXOIMMBIMHU TIPU aHATN3€ 00BEKTOB
METaTNYeCKOU TPUPOIbI; YACTHBIMU METOIMKAMU
MPOOOTIOATOTOBKH 00Pa3IIOB JIJIsl UCCIIEIOBAHUS, UX
CpaBHEHMSI, TPUTOTOBIECHUS IITU(OB, aHATH3a

MI/IKp006'BeKTOB H CJICJ0B MECTaJIJIN3allkH.

3. Mecro aucuuninHbl B ctpykrype OII BO

[Iepeuenb npenmecTBYOMUX JUCUUAILINH,
BHJIOB pabOT yueOHOTO M1aHa

[Iepeuenpb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

J1B.1.05.01 MarepuanoBenenue B CyaeOHOM
HKCIIEPTH3E,

b.1.14 ®uszndeckas Xxumus,

b.1.16 Cyne6nas ¢ororpadus u BUI€03aIUCH,
b.1.18 Tpacosorus u Tpaconorndyeckas 3KCIepTusa,
b.1.15 Teopus cyneOHOM dKCIEPTU3HI

b.1.22 Cynebnas 6ammcTuka 1 cyieoHo-
OayTMcTHYecKas SKCIepPTH3a,

b.1.23 CynebHas sKciepTH3a X0J0JHOTO U
METaTEIBEHOTO OPYKHS

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZIaHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMICCTBYONTUX JUCITUTIIIAH:

Hucuunimza

TpeboBanus

J1B.1.05.01 MarepuanoBenenue B CyaeOHOM
DKCTIEPTH3E

3HATH OCHOBBI MaTEPHAIIOBEICHUS KaK HAYKH O
COCTaBe, CTPOCHHH U CBOMCTBAaX MaTEPHAJIOB,
MPUMEHSEMBIX ISl U3TOTOBIICHUS Pa3IMIHBIX
NPEMETOB, BBICTYIAIONIMMU O0bEKTAMH CyIeOHON
OKCIEPTU3bl. YMETh OTHOCUTH MaTEPHAI U H3ICTHUS
U3 HETO K TOMY WJIM HHOMY KJIaCCU(PUKAITHOHHOMY
BUTY 10 MOP(OIOTUIECKUM MPU3HAKAM U (PU3UKO-
XUMHYECKUM CBOKMCTBAM; UMETh HABBIKH
oOHapyXeHUsI, HUKCAIINU, U3bSTHS, YITAKOBKH,




TPAHCIIOPTUPOBKU U XPAHCHUS JAHHBIX OGT,CKTOB n
X (parMeHTOB, UMETH MPEICTABIICHNE 00 OCHOBAX
CyZ1eOHO SKCTIEPTH3BI PA3TUYHBIX MaTEPUAJIOB,
00BEKTOB, PEMIaeMbIX 3a7a9ax M UCTIOIb3YEeMbIX
METOdax. BJIaI[eTL MEeTOoJaMu UCCICA0OBaHUA
pa3INIHBIX MaTEePUAIIOB.

b.1.16 Cyne6nas ¢ororpadus u BuIeo3anuch

3HaTh: YCTPOMCTBO, IPUHIIMI JICHCTBHS,
TEXHUYECKHE XapaKTePUCTUKHU, IPUMEHsAEMON (OTO-
U BUJICO-alIaparypbl; METObI poTorpagupoBaHus,
BU/Ibl U CbEMOUYHBIE IPUEMBL. YMETB: MOJIb30BATHCS
TEXHUKOM U MPUCTIOCOOICHUSIMH JIsI ChEMKH;
NPOBOANUTH aHAJIM3 KauyeCcTBa U300paKeHUH,
MCIIOJIb30BaTh MMPOrpaMMHOE o0ecreueHue ais
pa0oThl ¢ HUMHU. BriajieTs: HaBbIKaMu 0(hopMIIEHUS
($hoTOTA0NIUIT K MPOTOKOJIAM CIIEJICTBEHHBIX
IEMCTBUI U DKCIIEPTHBIM 3aKJIFOUEHUSIM.

b.1.14 ®usnueckad XuUMUs

3HATh: TEOPETHUUECKUE OCHOBBI (PU3NUECKON XUMUH,
CBS3b MEXAY (PU3UKO-XUMHUUECKUMHU CBONCTBAMHU
MaTEpHAJIOB U BEILIECTB, OCHOBBI HEOPTaHUYECKOMN
XUMUH, GU3UKU TBEPAOTO TeJa, MpUOOpHYyI0 0azy
TSI TPOBENICHUS] OCHOBHBIX (PU3UKO-XUMHUYECKUX
MCCJIEIOBaHN; YMETh: paboTaTh CO CIIPABOYHBIM
MaTepuaioM, T1ab0paTOpHBIM 000PYIOBaHUEM,
XUMUYECKUMU PEaKTUBAMH, U3MEPUTEIbHBIMU
npudopaMu U HHCTpYMEHTaMu; BrnageTs: MeTogamu
(bU3NYECKOM U aHATTUTUYECKON XUMHH U
WHCTPYMEHTAIbHBIMA METOIAMH HCCIIETOBAHUS.

b.1.18 Tpaconorus u Tpaconoruueckas SkcrepTusa

3HATH OCHOBEI TpaCOJIOTHUYCCKOTI'O UCCIICTOBAHUA.
'YMETh BEISBIISITH TPaCOJIOrMYCCKUC MMPU3HAKH,
OIIPCACIIATL TCXHOJIOTHUIO U3TOTOBJICHUA U3CIINUA.
BJI&I[GTI) HaBBIKaMHU HUX OIMMCAaHUA U UCCIICIOBaHMA.

b.1.15 Teopus cyneOHOM SKCIIEPTU3bI

3HaTh CTPYKTYPY 3aKIIFOUEHUS IKCIIEpTa. YMETh
COCTaBJISATh [TOCTAHOBJIEHUE O HA3HAYCHUH
CyneOHOI dKCIIEPTU3bl. BiaeTs TepMUHOIOTHEH,
KacaroIeicst TCOpUH CyIeOHOM IKCTIEPTH3HI.

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI COCTABIAET 6 3.€., 216 .

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Homep cemectpa
7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 216
AyoumopHhvie 3auamusi: 96 96
Jlexumu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (MJTH) APYTHE BUIBI
ayauTopHbIX 3aHaTuil (I13) 16 16
JlaGopatopusbie pabotsl (JIP) 48 48
Camocmosmenvras paboma (CPC) 120 120
BoinonHeHne 1abopatopHbIX padoT, MOArOTOBKA OTYETOB U 30 30




X 3alIuTa

Pabora ¢ yueOHBIMU U Y4eOHO-METOINYECKUMHU OCOOUIMU 30 30
[Toaroroka k sx3ameHy 20 20
BrimonaeHne KypcoBbIX paboT 20 20
MynbTUMeIUITHBIC JIEKIIUH C UCTIOJIb30BAHUEM MTPE3EHTALINI 20 20
Bu uToroBoro KOHTposis (3auet, Aud.3a4eT, SK3aMeH ) - sk3ameH, KP

5. Conepkanue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHITHI
pa;;(_;na HauMmenoBanue pa3aenaoB JUCHUIIINHBI 110 BUJIaM B Jacax
Bcero J | 113 | JIP
1 CynebHas dKCniepTH3a METAJUIOB U CIJIABOB, €€ 00BEKTHI 1 26 10 ] ]
OCHOBHBIE METO[bl UCCIEAOBAHUS
’ VccnenoBanre MeXxaHU4eCKd 00paboTaHHBIX U3/IETHH U3 14 ) 4 ]
METAJIJIOB U CTIaBOB
3 3ajaun, penraeMble SKCIEPTU301 METaIUIOB H CILIABOB 110 30 ol 2 16
KOHKPETHBIM BUAAM MPECTYIJICHUN
4 [Ipumenenne MetamiorpaduyecKux U CreKTPalIbHBIX METOJIOB 26 3 ) 16
MCCIIEIOBAHMS B DKCIIEPTU3E METAJUIOB U CILJIABOB
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpazena HanmenoBanue uim KpaTkoe cofep>KaHnue JEKIIMOHHOTO 3aHSTHS BO
4acoB
1 1 Hayunble 0CHOBBI CyZIeOHOI 9KCTIePTH3bI METAJIIOB U CILJIaBOB, €€ POJIb U MECTO B )
KPUMHUHAJIICTUKE
) 1 MeTo1pI KPUMUHATHCTHUECKOTO UCCIEA0BAHMS METAINIOB U CILJIaBOB U )
CYILIECTBYIOIIHE SKCIIEPTHBIE METOAUKH
3 1 [PenTreno-¢uryopeceHTHBINA aHaN3 MPU UCCIICTOBAHUN METAJIJIOB U CTUIABOB 2
4 1 OMHUCCUOHHBIN CIIEKTPAJIbHBIN aHATN3 TIPU MPOBEJCHUHN IKCIIEPTU3bI METAJIIOB U )
CILJIAaBOB
5 1 OOBEKTHI CyIeOHOM IKCTIEPTHU3BI METAJIJIOB, CIVIABOB U M3JICTTUH U3 HUX 2
6 ) Hccnenosanue I/IS,Z["CJ'II/II‘/'I 13 METAJIOB U CIUIABOB, MOJTYYEHHBIX 00pabOTKOM 1
TaBJICHUEM U JTUTHEM
7 5 VccnemoBanue U3IeNMiA U3 METAJUIOB U CILIABOB, IMOJYYEHHBIX 00paboTKOM 1
pe3aHueM
2 3 KnaccudukannoHusie, \I’/IILCHTI/I(l)I/IKaHI/IOHHI)Ie Y JMArHOCTUYECKHUE 3aJ1a4H, )
peniaemMble KCIEePTU301 METAIIJIOB U CIIABOB
9 3 (IIpoBeneHue sKCHEPTU3bI METAUIOB U CIIABOB IO JIeJaM O MoXkKapax 2
10 3 [IpoBeneHne 3KCnepTr3bl METAIIJIOB U CILUIABOB IIPU UCCIIEI0BAHUN OPYXKHUS, 4
00€eMnpuIIacoB, B3PbIBHBIX YCTPOMCTB U MPOAYKTOB BBICTPENA U B3pbIBA
1 3 Oco0eHHOCTH UCCIIEeIOBAHKE CIIABOB JPATOLIEHHBIX METAIIOB, U3/ U3 HUX U )
MOJIJIETIOK
12 3 [IpoBeneHme SKCIEPTHU3HI METAJIJIOB M CIJIABOB I10 JeJIaM O JOPOXKHO- )
TPAHCIIOPTHBIX MPOUCIIECTBUAX
13 4 CopTaMeHT MeTaIoNpoKaTra, 0COOEHHOCTH €ro HCCIe0BaHUS B IKCTIEPTU3E )
METAJIJIOB MO Pa3IMYHBIM JIeJIaM
14 4 |OcobeHHOCTH HCCTIeIOBAaHUS CINIABOB HA OCHOBE JKeJe3a 2
15 4 |OcoOeHHOCTH HCCIENOBAHUS CINIABOB U M3/I€TINI HA OCHOBE IIBETHBIX METAJIOB 2




TunuyHbIe OMMOKY B AKCTICPTHBIX 3aKIIOYCHUSX TPU IPOBEACHUH CYIeOHOM

16 4 2
HKCIEPTU3BI METAIIJIOB U CIUIABOB, Pa300p U UCIIPABICHUE
5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
sansTHsipasiena HaumeHnoBaHue nin kpaTkoe coJepKaHue MPAKTUIECKOTO 3aHATHS, CEMHUHApa BO
P 4acoB
1 1 |PeHTreHo-(ayopecueHTHBIN aHaIu3 IpU UCCIEJOBAHUN METAJIOB U CIIJIABOB 2
) 1 OMUCCHOHHBIN CIIEKTPaTbHBIA aHAIHU3 TPU TPOBEACHUN IKCTICPTU3BI METAIIIIOB U )
CILUIaBOB
3 1  |OGBekTHI CyneOHOM IKCIEPTU3HI METAJUIOB, CIUTABOB M M3ICIIHA U3 HUX 4
4 ) WccnenoBanue U3Aenii U3 METAUIOB U CILJIAaBOB, TIOJTYUYEHHBIX 00pabOTKOM )
NaBJICHUEM
5 ) VccnenoBanue U3euii U3 METAJUIOB U CIJIABOB, MOTYYEHHBIX 00pabOTKON )
pe3aHueM
6 3 [IpoBeneHME SKCIIEPTU3HI METAIIOB U CIIJIABOB MPU MCCIEAOBAHUU OPYXKHUS, )
OOerpHUIacoB, B3PHIBHBIX YCTPONCTB U MPOAYKTOB BHICTpENIA U B3phIBa
7 4 CopTrameHT MeTauIoNpoKaTa, METH30B, U3/IEITNIl MACCOBOTO MTPOM3BO/ICTBA U )
0COOCHHOCTHU UX HCCIEIOBAHMS B OKCIIEPTHU3E METAIIJIOB U CILUIABOB
5.3. JIaboparopHbie padoThI
Neo Ne . Koz-
sansTHApA3Tena HaunmeHnoBanue win KpaTkoe Cofep:kaHue 1adbopaTopHOil paboThI BO
P 4acoB
1 1 MeToabl KpUMHHATUCTUYECKOTO HCCIIEI0BAaHUS METAIIJIOB U CIUIABOB U 4
CYILIECTBYIOIIIUE IKCIIEPTHBIE METOAUKHU
2 1  |PenTtreHno-gayopecueHTHBIN aHaTN3 TIPU UCCIIETOBAHUN METAJIIOB U CILJIABOB 2
3 1 OMUCCHOHHBIN CTIEKTPaIbHBIA aHAINU3 PU MPOBEACHUN IKCTIEPTU3BI METAIIIIOB U )
CIJIAaBOB
4 ) WccnenoBanue U3Aeinii U3 METAUIOB U CIIaBOB, TIOJYUYEHHBIX 00pabOTKOM 4
NaBJICHUEM
5 ) WccnenoBanue U3ACIUA U3 METAUIOB U CIIJIaBOB, TIOTYYEHHBIX 00pabOTKOM 4
pe3aHueM
2 3 |[[IpoBeneHwme SKCMEPTU3BI METAIIOB U CIUIABOB IO JIeJaM O ToXkKapax 2
7 3 [IpoBeneHMe SKCIIEPTU3BI METAIIIOB U CIIJIABOB MPHU HCCIEAOBAHUU OPYXKHUS, 4
0OeIPUITacOB, B3PHIBHBIX YCTPOUCTB M MPOAYKTOB BHICTPENA U B3PhIBA
[[puMeHeHne pacTpOBOM 3JEKTPOHHON MUKPOCKOIIMH U APYTUX BUIOB
8 3 |uccrenoBaHUM MPU MPOBEICHUN KOMIUIEKCHBIX IKCIIEPTU3 U3JIETUNA U3 METAJIIOB 4
U CILJIaBOB
9 3 Oco0eHHOCTH UCCIIEIOBAHKE CIUTABOB JPATOIIEHHBIX METAIIOB, U3/ICIHHA U3 HUX H 4
MO IEIIOK
1 3 [IpoBeneHme SKCTIEPTU3HI METAJIJIOB M CTUIABOB T10 JIEJIaM O JOPO’KHO- )
TPAHCIIOPTHBIX MTPOUCIIECTBHUIX
12 4 [IpMeHeHre ONTUYECKOU U AIEKTPOHHON MUKPOCKOIHH MPH HUCCIEA0BAHUT )
MUKPOOOBEKTOB
13 4 |OcobeHHOCTH HCCIE0BAHMS CINIABOB HA OCHOBE XKeJe3a 2
14 4 |OcoOeHHOCTH HCCIeI0BAaHUS CTUIABOB U M3/ICTUI Ha OCHOBE IIBETHBIX METAJIIOB 2
15 4 MeTob! HccleI0BaHUS N3JIOMOB METAIITMYECKUX U3IEIHIA U YCTaHOBIICHUE )
MIPUYWHBI UX pa3pylIIeHUI
16 4 |9xcnepTu3a BOCCTAHOBJIEHUS YIAJIEHHBIX U U3MEHEHHBIX MAPKUPOBOYHBIX 4




0003HaYeHUI HA METAJUITMYECKUX HU3OCINUAX

17 4

DKcHepTr3a pa3pylIeHHbIX METAJUTMYECKUX perpaj U XpaHWIHIL C
HCIIOJIb30BAaHNUEM SJIEKTPUYECKOM U Ta30BOM PE3KHU

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimmonaenne CPC

Bun pabotsl 1 conepkanue 3aaHus Crucok suTepatypet (¢ ykasannenm Kon-Bo wacoB
pasnesnoB, 1iiaB, CTPAHUII)
Brimmonnenune 1a00paTopHEIX padoT:, HYMIL, oca. wr. Ne 1, IIVMIL, non.omr Ne
. paTop p ’ 1; OYMJI, ocH. aut. Ne 13; DYMJI, nom. 50
[MOATOTOBKA OTYETOB U UX 3aIlIUTa
T, Ne 4-13.
[TYMJI, ocH. nmut. Ne 1, ITYMJI, gom.ut Ne
[ToaroroBka K sK3aMeHy 1; OYMJI, ocH. aut. Ne 13; OYMJI, nom. 20
T, Ne 4-13.
[TYM/I, ocH. nmut. Ne 1, [TYM/JI, nom.aut Ne
PaboTa ¢ yH4COHBIMH 1 yiCOHO- 1; DYMII, och. . Ne 13; DYMJIL, zom. 30
METOINYECKUMH ITOCOOHSIMU
uT. Ne 4-13.
[TYM/, ocH. nut. Ne 1, [TYM/JI, nom.aut Ne
BrirmonHeHNE KypCcOBBIX paboT 1; OYMJI, ocH. aut. Ne 13; OYMJI, nor. 20
muT. Ne 4-13.

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

npoiiecce
Kosn-Bo
NHHOBanmoHHbIE GOPMBI YUEOHBIX Bun paboter KpaTkoe olicaiie Ay
3aHATUN (JI, I13, JIP) P YA
4acoB
[IpocMOTp U UCIIOIB30BAaHUE UHTEPHET-
OnpeneneHue CTPyKTypHI,
PECYPCOB IO SKCIIEPTHBIM [IpakTnueckue
XUMHYECKOTO 1 ()a30BOTO cOCTaBa
HCCIICOBAHUSM COBPEMEHHBIX BaHATUS U 12
CJIOKHBIX MHOTOKOMITOHEHTHBIX
KOMIIO3UITMOHHBIX MaTepUaioB C CEMUHAPBI
00BEKTOB
METAIINYECKUMU MaTPULIAMH
BceTpeuu ¢ npencraBUTesIMu
POCCHICKUXH 3apyOCIKHBIX KOMITAHUH, e MacTep-Kiacchl 3KCIEPTOB U 3
roCyIapCTBEHHBIX M 00IIECTBEHHBIX CIIELNAJIMCTOB
OpraHu3aLuin

Co0cTBeHHbIE HHHOBALIMOHHBIE CIIOCO0OBI M METO/bI, HCIOJIb3yeMbIe B
o0pa3oBaTeILHOM Mpouecce

WHHOBanMoHHbIE (OPMBI
00y4JeHHs

KpaTKOG OIIMCAHHEC U IIPUMCEPBI HCITIOJIB30BAHUA B TEMAX U pas3aciiax

Vcnons3oBanne
MH(POPMALIMOHHBIX PECYPCOB,
JJIEKTPOHHBIX OMOIMOTEK U 6a3
TTAaHHBIX

Omnpenenenne Mapok cTajiei, YyryHoB, CTAaHJapTU3UPOBAHHBIX CILJIABOB
[IBETHBIX METAJUIOB, a TAKXKe P00 IOBEIUPHBIX U3/, BO
B3aMMOCBSI3U C TEXHOJIOTHEH UX U3TOTOBIICHUS (JaBICHUE, TUTHE,
pe3aHue)

JlenoBble U pOJIEBbIE UTPHI,
[ICUXO0JIOTUYECKUE TPEHUHTU

Pa300p SKCHEPTHBIX CUTYAIHil 110 pa3rpaHUYEHUI0
KJIACCU(UKAMOHHBIX, JUATHOCTHYCCKUX U WICHTU()UKAIIMOHHBIX 32139
[pU SKCIIEPTHU3E METAIUIOB U CILIABOB

Pa300p KOHKPETHBIX CUTYaIIUHA
B COUCTAHUU C BHEAYIUTOPHOU
aboToi

dopMHUpOBaHKE U Pa3BUTHE MPOPECCUOHATLHBIX HABBIKOB
00yJaroIuXCs MPU PEIICHUH CIOXKHBIX IKCIIEPTHBIX 3a/1a4, TAKUX KaK:
[IPOBEJICHHE SKCIIEPTHU3bl METAJIOB U CIJIABOB MPHU MCCIIEI0BAHUU




B3pbIBa

OpykHus, 60enpunacoB, B3PbIBHBIX YCTPOUCTB U MPOILYKTOB BRICTpETA U

Hcnonp30BaHue pe3yabTaTOB HAyYHbIX HUCCIIEIOBAHUM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax TaHHOW TUCLUIUIMHBL: HET

7. ®oua oueHouHbIX cpeacts (POC) s npoBeAeHNs TEKYHIEro KOHTPOJIS
ycIeBaeMOCTH, MPOMEKYTOYHOM ATTECTAMH [0 UTOraM OCBOCHUS TUCUHUILIMHBI

7.1. ITacopTt ¢oHIa OLIEHOYHBIX CPEACTB

HaumenoBanue paznenos
JUCUHUTIIUHBI

KonTponupyemas komneTeHIus
3VHEI

Bun xkonTpONs
(BKITIOUAS
TEKYIIHNI)

NeNe 3amanuii

OK-12 cniocoOGHOCTBIO paboTaTh ¢
Pa3ITUYHBIME HHPOPMAIIMOHHBIMH
pecypcaMu U TEXHOJIOTHUSAMU,

Texymuii KOHTPOJIb

- Beinonsenue
Bce pazgensr MIPUMEHSITh OCHOBHBIE METO/IBI, 1
MPaKTUYECKUX
CIOCOOBI U CPEJICTBA MOJIYUYEHHUS, aGoT
XpaHeHus, IOMCKa, CUCTEeMaTH3allnH, p
00paboTKH ¥ nepenadn nHPOpMaLUU
ITK-1 crmocoOHOCThIO UCIIOJIB30BATh
3HAHUS TEOPETUUECKUX,
METOJIMYECKUX, MpoleccyanbHbiX 1 | [IpomexxyTounas Tembl 11
Bce paznenst OpraHU3AIMOHHBIX OCHOB CyJIeOHOM aTTecTanus - KypCOBOM
IKCIIEPTU3BI, KpUMUHATUCTUKY Tpu | Kypcosast pabota paboTbI

MIPOU3BOACTBE CyAEOHBIX IKCIEPTU3 U

HCCIIEIOBAHUI
I1CK-3.1 ctocoGHOCTRIO TPUMEHSTH | [IpomexxyTouHas Bor
Bce paznenst METOIMKH SKCTICPTU3 U MCCIICAOBAHUH|  aTTecTarus - POCRI LT
BEIIIECTB, MATEPHATIOB M U3ICITHIA DK3amMeH Jksamena
[TK-1 cmocoOHOCTRIO NCTIONB30BATh
3HAHUS TEOPETUICCKHUX,
METOANYECKUX, poIieccyanbHbIX U | IIpomexxyTounast Borpocs! s
Bce pasnenst OpraHU3AIMOHHBIX OCHOB CYJI€OHOM aTTecranus -
9KCIEPTU3bI, KPUMUHATUCTUKU TIPU DKk3ameH isamena
MIPOU3BOCTBE CYACOHBIX IKCIIEPTU3 U
HCCIIEI0BAHUI
OIIK-2 crmocoOHOCTHIO TPUMEHSTH
€CTECTBEHHOHAYYHBIC U [TpomexyTouHas
Bce pazgensr MaTeMaTU4eCKUE METO/IbI IPU arTecTanus - Borpocet it
penreHny npodeCcCUOHABHBIX 33]1ad, DK3aMeH Jsamena
UCIIOJIb30BaTh CPEICTBA U3MEPEHHUS
OK-12 cnocoGHOCTBIO paboTath ¢
pa3TUYHBIMU HH()OPMAITMOHHBIMU
pecypcaMu U TEXHOJIOTHSIMH, [TpomexyTouHas Bonpock! i1
Bce paznenst MIPUMEHSITh OCHOBHBIEC METOJIHI, arTecTanus -
CrocoO0BI U CPEJICTBA MOTYUYEHHUS, DK3amMeH isamena
XpaHeHUs1, TIOUCKa, CUCTeMAaTU3allnH,
00paboTKH ¥ mepenadn nHpopMaIuu
CynebHast SKcriepTh3a OK-12 cniocoGHOCTBIO paboTath ¢ Brimonnenne
METAJJIOB U CIIJIaBOB, €€ pa3aYHbIMA HH)OPMAIMOHHBIMU | TeKyIIHii KOHTPOIIb| MEPOIPHUITHIA
00BEKTHI U OCHOBHBIC pecypcaMu ¥ TEXHOJIOTHSIMH, - Tect TEKYIIEeTOo
METOIbl UCCJICIOBAHHUS MIPUMEHSITh OCHOBHBIE METOJIBI, KOHTPOJIsSI




CHOCOOBI U CPeICTBA MOTyUEHUs,
XpaHeHus1, MOMCKa, CHCTEeMaTU3alINH,
00paboTKH ¥ nepenadn nHPOpMaLUU

OIIK-2 criocoOHOCTBIO TPUMEHSTh

Uccnenosanue Texyuuii KOHTPOJIb
€CTECTBEHHOHAYYHBIC U
MEXaHUYECKH - Brimonuenue
. MaTeMaTU4YEeCKUE METO/IBI IPU 1
00paboTaHHBIX U3JIEIHH U3 MPAKTHYECKHUX
pereHuu npodeccuoHaNbHBIX 3a/1a4,
METaJIJIOB U CIIJIABOB pabor
HCTIONIb30BaTh CPENICTBA U3MEPECHHUS
OK-12 crioco6HOCTBIO paboTaTh C
Pa3TUYIHBIMU HH()OPMAITMOHHBIMHU
pecypcaMu U TEXHOJIOTHSIMH, [TpomexyTouHas
Bce pasnenst MPUMEHSTh OCHOBHBIE METO/IBI, aTTecranus - 1,2
croco0bl U cpefcTBa nonyuenus, | KypcoBas pabora
XpaHEHUs, TIONCKa, CUCTeMAaTU3allnH,
00paboTKH U nepenayr nHOopMaLuu
[TK-1 cmocoOHOCTHIO NCTIOIB30BATh
3HAHUS TEOPETUICCKUX, .
CyneOHas sKciepTu3a Texymuii KOHTPOIIb
. | MeTomMyeckux, mpoleccyaibHbIX U
METaJUIOB U CIIaBOB, €€ . | - BeimonHeHue
OpraHU3AIMOHHBIX OCHOB CYJeOHOM 2
00BEKTHI U OCHOBHBIC MPAKTHYECKUX
9KCMEPTU3bI, KPUMUHATUCTUKU TIPU
METO/IbI UCCIICIOBAHUS pabor

MPOM3BOACTBE CYJICOHBIX IKCIIEPTU3 U

HUCCIIEIOBAHUN
OIIK-2 crtocoOHOCTHIO TPUMEHSTH
Hccnenosanne
€CTECTBEHHOHAYYHBIC U
MEXaHUYECKHU

00pabOTaHHBIX U3ICIUNA U3
METaJUIOB U CILIaBOB

MaTeMaTu4eCKUE METOBI ITpU
penieHny mpodecCUOHABHBIX 33/1ad,
HCIIOIb30BaTh CPEACTBA U3MEPEHUS

Texyimi KOHTPOIIb
Y P Samanus A

- BeinonHenue
71a00paTOPHBIX
1a60paTOPHBIX
pabot
pabor

[IpumeHeHne
MeTaIorpadu4ecKux 1

I1CK-3.1 crtocoGHOCTBIO TPUMEHSTh

Texymuii KOHTPOIb
Y P 3aganus s

.| - BplmomHenue
CMIEKTPAITbHBIX METO/IOB  [METOAMKHU AKCIIEPTH3 U UCCIICTOBAHUMA HA60DATONHELX 1a60paTOPHBIX
UCCJICJIOBAHUS B OKCIIEPTU3E| BEIIECTB, MAaTEPUAJIOB U U3JIEIUN pa6o£ pabot
METAJUIOB U CILIABOB p
TIK-1 crmtocoOHOCTBIO UCIIOIBL30BATH
3HAHUS TEOPETUUECKUX,
Brimonuenune
METOJIMYECKUX, TPOIIECCYaAIbHBIX U . y
. |TeKkyIuii KOHTPOJIb| MEPOIPHITHIA
Bce paznensr OpraHMU3aIMOHHBIX OCHOB Cy/lIe0HOM N
- YCTHBIN omnpoc TEKYIIEeTro
AKCIIEPTU3bI, KPUMHHATTUCTHKY TIPH
KOHTPOJIS

HUCCIIeJOBaHUIT

IIPOU3BOACTBC Cy')le6HLIX OKCIICPTU3 U

7.2. BI/II[LI KOHTPOJIsI, IPOUEAYPHI MPOBEACHUN, KDUTCPHUHU ONCHUBAHUA

Bun xonTpoOs

[Ipouenypsl npoBeICHNS U OLIEHUBAHUS

Kpurepuu onieHuBanus

[TpomexxyTouHas
aTTecTalus -
DK3aMeH

[Tpu oLleHMBaHUU pe3yIbTATOB
IIPOMEKYTOYHOM aTTECTALMH - SK3aMEH
UCTIONIb3yeTCs OAJUIbHO-PEUTHHIOBasI
crcTeMa OIICHUBAaHUS PE3yIBTaTOB
yueOHOI IesTeTbHOCTH 00yUaromuxcs
(yTBepikJeHa MPUKa30M PEKTOpa OT
24.05.2019 1. Ne 179). Boinonnenue Bcex
(¥ KaXKII0TO C YKa3aHHBIM HIKE
PEUTHHIOM) MEPOTIPUATHI TEKYIIETo
KOHTPOJISL C pEHTHHTOM 00Jiee Wi PaBHO
60% siBrsieTCst 0053aTENbHBIM YCIOBUEM
JUIs ciadu dk3aMeHa. Ecnu oOydarommiics

Otnnuno: BennunHa petuHra
oOyuaromierocs 3a sk3ameH 85...100 %.
TouHoe n poYHOE 3HAHUE MaTepuasa B
3aJJaHHOM O0BeMe.

[Tonnmanue Marepuaia, CocoOHOCTb
CaMOCTOSITENIbHO PacCyXAaTh U JieaTh
YMO3aKJIFOUEHHS], OCHOBaHHbBIE HAa aHAJIN3E
Hay4qHOTro 3HaHUs. [Ipu BIONIHEHUU
MPaKTUYECKUX 3a7aHui U3 Omiera
oOyyaronuificst ToMKeH MoKa3aTh HABBIKU:
onucaHust 00BEKTOB HCCIIEIOBAHUS;

FpaMOTHOﬁ IMMOCTAaHOBKH BOIIPOCOB JJIA




B T€UEHHUE cemecTpa (Kypca) He
BBITIOJTHHIJI KaKOe-TM00 MeponpusTue
TEKYIIEeTO KOHTPOJISI C HEOOXOIUMBIM

PEUTHHIOM, OH CHayasa BHITIOJIHSET €T0
Ha OYHOM 2K3aMEHE JI0 TOCTHKCHHUS
peNTHHra 3a JaHHOE MeponpusTue dosee
uim paBHoO 60%, mociie 4ero NpucTynaeT
HEMOCPEACTBEHHO K MPOLEAYPEe dIK3aMeHa
(cM.HMXe€). DK3aMEH NPOBOAUTCS B TPU
JTarna Ha OYHOM IK3aMEHE COTIaCHO
pacniucanuto. Ha mepBoM starme
(00s13aTeBHBIN) OCYIIECTBISETCS
3aCIyIIMBaHUE OTBETOB 00YYarOIINMCS
0 BOIIpocaM OuiieTa, OJUH U3 BOIIPOCOB -
npakrtnyeckuil. Ha Bropom srame
(HEoOs3aTeNnbHBIN) 3a0aI0TCS
JIOTIOJTHUTENBHBIE BOIIPOCHI TIO
Pa3bSICHEHHUIO WU JOMOJTHEHUIO OTBETOB
no omiery. Ha TpetbeM Tamne

(HEOOs3aTeNbHBIN) MPOBEPSAETCS

MaciTabHOe BUJCHHE TIPEAMETA B IIETIOM.
OcHOBHas LI€Nb — BBISIBUTH TOPOTOBBIN U
4acTUYHO 0a30BBI YPOBHU
c(hOpMHUPOBAHHOCTH KOMIIETEHLIUH.
OO0yJaromuiics: T0KeH
MIPOJEMOHCTPHUPOBATH: YSICHEHUE CYTH
MTOCTABJICHHBIX TIEPe]l HUM BOIIPOCOB;
COCTAaBJICHHUE TUIaHA OTBETA, OTIpe/IeTICHHE
MOCJIeIOBATEILHOCTH TIO/1a4n
UMelolIeics y Hero nHpopmanuu;
YMEHHE CIeNIaTh KPaTKoe BCTYIUICHHUE;

YETKOE TPaMOTHOE U3JI0KEHHE
nH(pOPMAIUH; BO3MOXKHOCTD CCNATh
3aKJTIOYCHHE, 0000ITUB U TTOTYCPKHYB

OCHOBHBIE TIOJIOXKEHHUS OTBETa. B cirydae
HMMEIOIIUXCS HETOYHOCTEN U 3aTPyIHEHUN
B OTBETE 00yYaromMUACs T0HDKEH YMETh
BHUMATEJbHO BBICITYIIATh U TIOHATH
JIOTIOTHUTETHHBIC ¥ YTOUHSIOIIHE
BOIPOCHI SK3aMEeHaTopa, YICHUTh UX CYTh
U J1aTh TI0 BO3MOXKHOCTH
MCUEPIBIBAIONINI OTBET, B TOM UHCIIE,
€CJIM 3TO HeOOXOAUMO, YTOUHHUTD U
MCIPAaBUTh HETOYHOCTH U OUIMOKH CBOETO
OCHOBHOT0 OTBeTa. 5 6ayioB: TouHoe U
MIPOYHOE 3HAHUE MaTepHala B 3aJJaHHOM
oobéme. [lonnmanue marepuana,

CIOCOOHOCTH CAMOCTOATEIHHO

paccyXaath  JiefaTb yMO3aKIIOUSHHS,
OCHOBaHHBIE€ Ha aHAJIM3€ HAYYHOTO
3Hanus. 4 6anna: [Ipounoe 3HaHue
MaTepuaia Mpu Malo3HAUYUTEIbHBIX
HETOYHOCTSX (HE OoJiee IBYX-TPEX).
Henocrarouno noigHoe moHMMaHue
MaTepuaia, He3HAYUTeITbHbIC HETOYHOCTH
IIPU BHIHECEHUHU COOCTBEHHBIX

MCCIICIOBAaHMS; IPUTOTOBIICHUS IUTH(a
1T MAKPO- ¥ MHEKPOCKOITYECKOTO
HNCCIICOOBAaHUS, OIPCACIICHUA THUIIA U BUA
MeTalljla U CIUIaBa, Jeliasi 3To Mo
OCHOBHBIX MOP(OJIOTHUECKUM MPU3HAKAM
MPECTABICHHBIX M3/ICIIHIi; TOYHOE U
[OCJICIOBATEIHFHOE UX ONMCAHIE,
pacupOBKH MapKH CIIJIaBa
(onpeneneHne XUMUYECKOTO COCTABA).

Xopomo: BennunHa pedTuHra
oOyuarorierocs 3a sk3ameH 75...84 %.
[IpouHoe 3HaHUE MaTepuaa npu
MaJIO3HAYUTEIbHBIX HETOUHOCTSIX (He
Ooinee 1Byx-Tpex). Hemocrarouno nomnuoe
MOHMMAaHNE MaTepuaa, He3HaYUTeIbHbIE
HETOYHOCTHU IIPU BBIHECEHUU COOCTBEHHBIX
YMO3aK/IIOU€HUH, OCHOBAaHHBIX Ha aHAJIM3E
Hay4YHOTO 3HAHUS.

[Ipy BBIMOJHEHUH TPAKTUYECKUX 3aJaHUM
13 Omitera 00yJaroNIuiics TOMKEeH
MOKa3aTh HABBIKH: OMUCAHUS OObEKTOB
MCCIIEI0BAHMSI, TPAMOTHOM TOCTAHOBKH
BOIPOCOB JIJISl UCCIIE0OBAHUS;
[IPUTOTOBIICHUS NLTU(A AT MAKPO- U
MUKPOCKOITUYECKOTO UCCIIEIOBAHNUS;
onpeeieHs TUMa U BUAa MeTalla u
CIUIaBa; OMHCAHUS OCHOBHBIX
MOp(]oornuecKux NpU3HAKOB U JIp.
[pe/ICTABICHHBIX U3/IENHIi; paciin(poBKU
MapKu CIIaBa (OIpeeIeHne XUMHUECKOTO
COCTaBa).

Y0BIETBOPUTENBHO: Benmnunna peltunra
oOyuaromierocs 3a sk3ameH 60...74 %.
3HaHME MaTepuasa ¢ 3aMETHBIMU
npoOenaMu, HETOYHOCTSIMH, HO TaKHUMH,
KOTOPBIE HE CITY>KaT MPETSITCTBUEM [Tt
nanpHelero o0yuenus. Hegocratounoe
MOHMMAaHUE MaTepuaa, ciado
BBIpa)KEHHAs CIIOCOOHOCTH K
CaMOCTOSTEIIBHOMY CyxkAcHUI0. [Tpu
BBITIOJTHEHUH MTPAKTHUECKUX 3aJaHUI U3
Ousnera oOyJaromuiicst He oKazas
TOJDKHOTO YMEHUS: ONKMCAaHUsI OCHOBHBIX
MOP(OJIOTHUECKUX TTPU3HAKOB OOBEKTA;
MPaBUJILHOTO OMPEIEICHUS BCEX
KOMITOHEHTOB CIUIaBa 10 €T0 MapKUPOBKE.
HeynosnerBopurenbHo: Bennunna
peTuHTra 00y4aromerocs 3a YK3aMeH
0...59 %.

He3naHue n HemOHMMaHUE MaTepuaia,
HECIIOCOOHOCTh CAMOCTOSTEILHO MBICIIUTh
W IeTIaTh BBIBOJIBI JUISI IPAKTUIECKON U
HCCIIeIOBATENbCKOM NiesiTenbHOCTH. [Ipn
BBITIOJIHEHUH MPAKTUUECKUX 3aJJaHUH U3

Owmera oOyJaronuics He ob1agaeT




YMO3aKJIFOU€HH, OCHOBAaHHBIX Ha
aHaJM3e HayyHOro 3HaHus. 3 Gana:
3HaHNe MaTepuaia ¢ 3aMEeTHBIMH
npobenaMu, HETOYHOCTSIMH, HO TaKHUMH,
KOTOpBIE HE CITYKaT MPETSTCTBHEM IS
nanpHelmero o0yuenus. Hegocrarounoe
MOHMMaHWE MaTepHuaa, ciado
BBIPKEHHAsI CTIOCOOHOCTH K
CaMOCTOSITEJIBHOMY CYXAECHHIO. 2 Oasuia:
He3nanue u HemoHUMaHNe OCHOBHBIX
MOJIOXKEHHM Kypca, HEeCTIOCOOHOCTh
CaMOCTOSITENIbHO MBICIIUTD U JI€TIaTh
BBIBOJIBI JJISI TPAKTHYECKOMN U
UCCIIEIOBATEIbCKON AESITETbHOCTH.

HAaBbIKAMU NJIN YMeHI/ISIMI/I: paGOTbI C
00pa3iaMu METaJIOB U CIUIABOB;
OIIMCAaHUA UX HpI/I3HaKOB; OHpeIIe.HeHI/ISI
MapKH U COCTaBa CIIIaBa Io €ro
0003HAYECHHIO.

[TpomexxyTouHas
arTecTamus -
Kypcosas pabora

[Tpu onleHMBaHUY pe3yIBTATOB
MEpPONPUATHS UCTIONb3yeTCs OalIbHO-
peUTHHTOBAs CUCTEMa OLICHHUBAHUS
pe3yNnbTaToB y4eOHOH eI TeNbHOCTH
oOydaromuxcs (yTBepKJaeHa TPUKA30M
pekropa ot 24.05.2019 . Ne 179). Tema
KypcoBO# paboThI JOTKHA OBITH BEIOpaHa
o0y4arolMcs He Mo3aHee 3-X Heslelb
noce Hadaja cemecTpa. [locie BeiOopa
TeMBbI pabOThl 00YYAIOLIUIICS B TEUCHHE
HEJIeM COCTABIISIET ee IUIaH U
COITIACOBBIBAET €TO C IMpernojaBareieM. B
TEUEHHE CeMecTpa 00y4aroIUNCs MOXKET
KOHCYJIBTHPOBATHCS € TIPETNOaBaTesieM 110
CyIIeCTBY pabOThI THOO OYHO, THOO0 Yepe3
3aJlaHue Ha CTPaHUIIEC TUCIIUTUINHEI B
nopraiie «nexkTpoHHslid FOYpI'V». K
3alUTe KypcoBoil paboThl JomycKaeTcs
CTYICHT, HAIMCABIINN paboTy U
HPOILEAIINHI MPOIeypy HOPMOKOHTPOJIS
odopMIIeHHO# padOTHI. 3amKTa KypCOBOM
paloThI MPOXOAUT HA OYHOM 3aHITHUU B
MIPUCYTCTBUU BCEH TPYIIIBI U
MIperoaaBaTes, 1100 HHINBUIYaTbHO
nepes1 mpernoaBaresieM Ha
JIOTIOJTHUTEIBHOM 3aHATHH. B Teuenue 5-
10 MUHYT OCyIIECTBISAETCS
3aCIyIIMBaHUE OCHOBHBIX MOJIOKEHHUH
KypCOBOM pabOThI, 3a4a0TCS
JIOTIOJTHUTENbHBIE BOIPOCHI 110
BBICTYIUICHHIO, TPEOYIOIINE TIOSICHEHNS,
7100 BOMPOCHI MO JIFOOOMY U3 MOMEHTOB
KypcoBo# paboThl. OCHOBHBIE KPUTEPHH
OLIEHUBAHHUS KypCOBOil paboThI U ee
3alIUTHI: 000CHOBAaHUE aKTyaJTbHOCTH
BBIOPAHHON TEMBI; TPAMOTHOE PacKpbITHE
00beKTa U rmpeaMeTa paboThl, a TAKKE ee
Hesel 1 3a7a4; HaJlMuue aHaiausa Juoo
CHCTEMaTH3alluH allPUOPHOTO MaTepraa;
PacKphITHE CYIIECTBYIONIUX Mpo0iIeM 1o
TEeMaTUKe pabOThl 1 BO3MOXKHBIX ITyTeH X

OmmuHo: Bennuuna peliTthHra
o0y4arolerocs o KypcoBoi padbote
85...100 %.

PackppiTHe akTyalbHOCTH; TOHUMaHUE
o0BeKTa, MpeAMeTa, IeJIeH U 3a/1a4
KypcoBOil paboThl. PackpeiTie TEMBI,
PaMOTHOCTb U JIOTUYHOCTb HU3JIOKEHMUS,
[TyOOKHI aHaTUTHYECKHUH MOIXO0/ K
ANPUOPHBIM JIAHHBIM, HAJTUIHE
COOCTBEHHBIX pa3pabOTaHHBIX CBOJHBIX
60 aHaIUTHYEeCKUX Tabnuil (TpaduKoB,
PUCYHKOB), TOAHATHE MPOOIEMHBIX
BOIIPOCOB 10 PACKPBHIBAEMOM TEME U
[IpeUI0KEHNE yTel X pelieHus. YeTkoe
M3TI0KEHHE MaTepuala Ha 3allluTe, YeTKHUe
OTBETHI Ha ITOCTABJIEHHBIE BOIIPOCHI.

Xopoio: BennunHa pedTuHra
00yJaroIierocst mo KypcoBoi paborte
75...84 %.

PackpbiTHE aKTyalbHOCTH; IOHUMaHHE
o0beKTa, peMeTa, el 1 3a1a4y
KypcoBoil paboThl. PackpeiTre TeMBI,
PaMOTHOCTb U JIOTUYHOCTb U3JIOKEHMUS,
Hajnuue Tadaui (rpaduKkoB, pUCYHKOB),
AHAIUTUYECKUN TIOAXOJ K allpUOPHBIM
naHHbIM. OTCYTCTBHE COOCTBEHHOTO
BUJICHUS TIPOOJIEMHBIX BOIIPOCOB.
JIOBOJIBHO YETKHE HU3JIOKEHUE MaTepuana
Ha 3alI1TE U OTBETHI HAa IOCTABJICHHBIE
BOIIPOCHI.

YoBIIETBOpUTENBHO: BennunHa pertuHra
o0y4arolerocs mo KypcoBoi padbote
60...74 %.

HeueTkoe moHMMaHNe aKTyaJbHOCTH,
o0BeKTa, MpeAMeTa, IeJIeH U 3a1a4
KypcoBoii paboTsl. HemonHoe packpbiTie
TEMBI, HE COBCEM JIOTUIHOE M3JIOKECHUE
MaTepuaia, 3aMMCTBOBaHUE HH(OPMAIIHH
13 UMEIONIUXCSI HCTOYHHUKOB 0€3 e

PCIICHMA; JIOTUIHOCTH U TPAMOTHOCTD

KPUTHYECKON nepepaboTKu.




U3JI0KCHHSI; HATMYHE WILTFOCTPATHBHBIX
MarepHasoB; CAMOCTOATEITBHOCTb
paboThI; yMEHHE YETKO U IO CYIIECTBY
OTBETHTH Ha 3aJIaHHBIC TIPH 3aIUTE
Borpockl. bonee moxpoOHbIe KpUTEpUn
OILICHUBAHHS TIPUBOJISTCS B MOSCHEHHSIX K
KypcoBoOil paboTe Ha cTpaHULEe
JUCIMIUIMHBI B TOpTasie « ANEKTPOHHbBIN
HOVYpI'Y». Tembl KypcoBBIX paboT u
Metonuueckne peKOMEHIaIH K UX
BBITOJIHEHHIO JTaHBI B HACTOSIIECH
paboueii mporpamMme MPHUKPETUICHHBIM
¢aiinom pdf. 5 6amnos: [Tornmanue TemMbl
Y aKTyaJIbHOCTH KypCOBOi1 paboTHI,
JIOTHMYHAsI TOCIIEA0BATEIbHOCTD U
MOJTHOTA M3JIOKEHHUSI MaTepraa;
IPaMOTHOCTb, HJUTIOCTPHUPOBAHHOCTD
paboThI; CTOCOOHOCTH CAMOCTOSITEITHLHO
paccykaath  JiefaTb yMO3aKIIOUSHHS,
OCHOBAHHBIC Ha aHAJIM3€ HAYYHOTO
3HaHUS; OTBEYaTh Ha MMOCTABICHHbIE
BOIIPOCHI. 4 Oayia: 3HaHUE TeMBbI, HO
HETIOJIHOE NTOHUMaHKE €€ aKTyalbHOCTH;
HaJIMYHE HEKTOPOH HEJIOTMYHOCTH B
COCTaBJICHHUE IIaHa PabOThI; U3TIOKEHUE
Marepuasa Mpu MaJo3HAYUTEIbHBIX
HETOYHOCTSIX (HE OoJiee IBYX-TPEX).
Henocraroyno moiHoe MoOHUMaHKE
Marepuasa, He3HAYUTEIbHbIE HETOYHOCTH
NP BEIHECEHUH COOCTBEHHBIX
YMO3aKJIIOUEHHI; 3aTPyAHEHUS B OTBETAX
Ha IMOCTaBJICHHBIE BOMPOCHL. 3 Oasua:
3HaHKEe MaTepuaa KypcoBoi paboThsl ¢
3aMETHBIMH MPOOETIaMH, HETOUHOCTSIMH,
HO TaKUMH, KOTOPBIE HE CITy>KaT
MPETSATCTBUEM IS TajIbHEUIIIETO
o0y4eHus1; HeJJOCTaTOYHOE TIOHUMaHHE
Marepuaa, caado BeIpaKCHHAS
CHOCOOHOCTH K CAMOCTOSITEIbHOMY
CYXKJICHUI0; 3710yTIOTpeOIeHre
uH(pOpMaIUe, ToITy4eHOH U3
WNurepnera. 2 6amna: Hesnanue u
HETMIOHMMAaHUE OCHOBHBIX MOJIOKEHHH
KypPCOBOM paboThI, €€ TEMBI U
aKTyaJbHOCTH; HECTIOCOOHOCTh
CaMOCTOSITEIIEHO MBICTUTD U JIEaTh
BBIBOJIbI; HETOHUMAaHHUE CYTH
MIOCTaBJICHHBIX BOIIPOCOB,
HECIIOCOOHOCTD JJaBaTh HA HUX OTBETHI;
3aUMCTBOBaHHE WHPOPMAIIUH U3
VHTepHeTa Mpy OTCYTCTBUH CIIOCOOHOCTH

K e€ mepepaboTKH.

HeueTkue n3noxkeHue Marepuana Ha
3alUTe U OTBETHI HA MIOCTaBIECHHbIE
BOIIPOCHI.

HeynosnersopurensHo: Bennunna
peiiTuHra 00y4aromerocs 1o JUCIUIUINHE
0...59 %.

HenoHnumaHue akTyalbHOCTH, OOBEKTa,
[peaMeTa, [eJe U 3a/1a4 KypcoBOM
paboTel. [lomHOE 3aMMCTBOBaHME
MH(OPMALIUH U3 PYTUX UCTOUHUKOB 0€3
€€ OCMBICIICHUS.

Texymni OneHnBaHME OCYLIECTBISIECTCS B 3auteHo: PeiiTuHr oOyuaromierocs 3a
KOHTPOJIb - COOTBETCTBUH C OAJUIBHO-PEHUTUHTOBOM [BBINOJIHEHHE MPAKTUUYECKOH paboThI
BrinonHenue CHCTEMOM OLIEHUBAaHUs PE3yJabTaToOB  |0oiblIe WK paBHO 60%.
NPAaKTUYECKUX | y4yeOHOM gearenbHOCTH oOyvaromuxcsi |[IoJHOCTBIO M KaU€CTBEHHO BBIIOJHEHHAs




pabot

(YyTBeprkJeHa IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). 3ananus
pa3paboTaHbl TaKUM 00pa3oM, 4TO
OXBaTHIBAIOT U3yYaeMbIi B TUCIUILINHE
MaTepHall 1o BCEM pazjienam U TeMaM.
OneHuBaroTCs MpenogaBaresieM yepes
OTBET Ha 3aJJaHUE Ha CTPaHUIIE
JUCIUIUTMHBI B TOpTasie "INeKTPOHHbBIN
OYpI'V" unu npu TMYHOM IPUCYTCTBUU
ctynenta. [logpoOHble kputepuu
OLICHUBAHUS KaXKJI0TO 3aJaHusl
MIPUBE/ICHBI B MOSICHEHUSIX K 3aJIaHUSIM Ha
CTpaHHUIIE AUCIUILUINHBI B TIOPTAJIC
«Onexrponnbiid FOYpI'Y». CymmapHsbIit
BECOBOU KOAPDUITMEHT BCEX 3aJaHHI B
o0meM peiTuHTe quctuIInHs - 0,30.

MpakTHIecKas paboTa. YMEHHE OTBETUTh
Ha BOIPOCHI IO TeME MPAKTHYECKOM
PaboTHL.

He 3auteno: Peiitunr oOyJaromerocs 3a
BEITIOJTHECHHUE TTPAKTHUECKON pabOThl MEeHee
60%. HeBpInmonHeHHas MpaKkTUYECKast
pa60Ta WJIN BBIIIOJIHCHHAA HEKAYCCTBCHHO,
0e3 MOHUMAaHUs CyTH PaOOTHI.

Texymnii
KOHTPOJIb -
Beimonnenue
1a00paTOPHBIX
pabor

O1ieHUBaHME OCYIIIECTBIAETCS B
COOTBETCTBUH € OAJUIBHO-PEUTHHTOBOM
CHCTEMOM OIIEHUBAHHS PE3YJIbTaTOB
yueOHOI IesTeTbHOCTH 00yUaromuXcs
(yTBepikJeHa MPUKa30M pPEKTOpa OT
24.05.2019 1. Ne 179). IIpoBonsTcs Bo
BpeMst 1a00paTOPHBIX 3aHITHHN TTOATAITHO:
pa3buparorcs omuOKH B paboTe 110
MOMEHTA JIOCTHYKEHUS TTOJIOKHUTEITHHOTO
pe3ynbrara. OKOHYaTeIbHO OL[EHUBAIOTCS
MperoaBaresieM Yepe3 OTBET Ha 3a1aHne
Ha CTPaHHUIE TUCIMIUIMHBI B TOpTaie
"OnexrponHslil IOYpI'Y" wm npu
JMYHOM NMPUCYTCTBHHU CTYJCHTA.
OxoHuaTenpHast OIICHKA BBICTABISIETCS HA
CTpaHUIIE JUCLUIUINHBI B TIOpTaje
"Onexrponnbiit OYpI'Y" nocine
OTIIPAaBKH OTBETA Ha 3aJaHHe.
[TonpoGHbIEe KpUTEPUU OLIEHUBAHUS
Ka)JI0TO 3aJ[aHUsl IPUBE/ICHBI B
MOSICHEHMSX K 33/IaHUSIM Ha CTPAHHUIIS
JMCLUIUIMHBI B TIOpTaje « QIeKTPOHHBIN
HOYpI'Y». CymmapHsIil BeCOBOI
K03((UIMEHT BCeX JIaOOPaTOPHBIX padoT
B 00111eM perTrHTe nucuuruinHe - 0,30.

3aureHo: PeiiTuHr obyuatomierocs 3a
BBITIOJTHEHHE J1a00paTOpHO paboThI
6osbie uin paBHo 60%.

[10THOCTBIO M KAYECTBEHHO BHIMIOJIHEHHAS
nmaboparopHasi paboTa. YMEHHE OTBETHTD
Ha BOIMIPOCHI IO TeME PabOTHI.

He 3aureno: Peiftunr oOy4arorerocs 3a
BBITIOJIHCHHUE JTA00PAaTOPHOU pabOTH MeHEe
60%. HeBbinonHeHHas 1aboparopHast
paboTa WK BBINOJIHEHHAs! HEKaue€CTBEHHO,
0e3 MOHUMaHUsI CyTH pabOTHI.

Texymmii
KOHTpOJb - Tect

OueHuBaHue MPOUCXOIUT C YUETOM
0aJUIbHO-PEUTUHIOBOM CUCTEMBI
OLICHHMBAaHUS PE3YyJIbTAaTOB yueOHOI
JesITeIbHOCTH 00yUaroImuxcs
(YTBep KIeHa IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). Tectbl
BBITIOJTHSIIOTCS] M OLICHUBAIOTCS Ha
CTpaHHULE AUCLHUIIIMHBI ' B TOpTaJe
"Onexrponnslil OYpI'Y". Ouenka 3a
TECT PACCYUTHIBAETCS KOMIIBIOTEPOM U
aBTOMAaTUYECKU 3aHOCUTCS B )KypHaJI
onieHoK. CyMMapHBbIi BECOBOM
k03¢ (HUIIMEHT BCEX TECTOB B 00IIEM
pelTuHre nucuuruHs - 0,30.

3auTeHo: PelTuHT 00yuaromerocs 3a
MPOXOXKACHHUE TeCTa OONbIIIE WIH PABHO
60%.

He 3auteno: Peiitunr oOyyaromerocs 3a
poxoxacHue Tecrta meHee 60%.

Texyumi

[Ipu orieHMBaHUM PE3yIBTATOB YUEOHOM

3auteHo: BenuunHa pelTuHra no




KOHTPOJIb -

JACATCIIBHOCTHU 06yqafomeroc;1 110 BBITIOJTHCHHUIO MepOHpI/I}ITI/Iﬁ TCKYLICTO

VYeTHbll onpoc JTUCIUIUTNHE UCTIONb3YeTCs OaJUIbHO-  [KOHTpoJis Oosee uimu paBHo 60%.

PEUTHHIOBAasI CUCTEMA OLIEHUBAHUS
pe3yabTaTOB Y4eOHOM NesSTEIbHOCTH
oOyuaromuxcs (yTBepkaeHa npukazom [He 3auteHo: Benuunna peiitunra mo
pekropa ot 24.05.2019 1. Ne 179). Bo  [BBIOSHEHUIO MEPOIIPUATHI TEKYIIIETO
BpEMS JIEKIUH, IPAKTUUECKUX WM [KOHTpouist MeHee 60%.
CEeMHHAPCKUX 3aHITUH BCEH TpyIIie

COOTBETCTBYIOIIUM T€MaM MPAKTUYECKOTO
WJIM CEMUHAPCKOTO 3aHAThs. Kaxaplil
00yJaroIIHiiCs TOKEH OTBETUTD, Kak
MHUHHUMYM, Ha 5 BOIIPOCOB B TEUCHHE

Bcero Kypca. OTBETHI OIIEHUBAIOTCS
crenyrommmM obpaszom: 2 6anna — naH
YEeTKUH, ICHBINA OTBET HA MOCTABJICHHBIN
BoOMpocC; 1 Ganm — OTBET JaH MpaBUIbHBIH,

HETOYHOCTH, HE BIIHUSIOIINE CYIICCTBCHHO
Ha pe3yNbTar OTBETA IO MMOCTABICHHOMY
Borpocy; (0 6anIoB — OTBET HE JIaH, WIH

TaH HEeBEpHO. MaKcHMaTbHOE KOJTUYECTBO

6amioB — 10. CymMapHbIif BecoBOI
K02 (HUIIMEHT BCEX OTBETOB B 00IIEM

00y4JarOLINXCs 3aJIAI0TCS YCTHBIE
BOTPOCHI [0 TeMe JIEKIUH («Ha
OTEPEKEHUE» ), a TAKKE 1O

HO, UMCIOTCA HE3HAYNUTCIIBHBIC

peittuHre nucuuIuiuesl - 0,10.

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bun xoHTposs

Tunossie KOHTPOJIBHBIC 3aJIaHUA

IIpomexyTouHas
arTecTanus - JK3aMeH

1. CynebHas sKcniepTH3a METAJIJIOB U CIIJIABOB KaK COCTABHAs YacTh
KPUMUHAIMCTUYECKON AKCIIEPTU3bI MATEPUAIIOB, BEILIECTB U U3JIEIINH.

2. IIpenMer u 3a1a491 SKCIIEPTU3BI METAJUIOB U CIIJIAaBOB U U3JENUN U3 HUX.

3. OOBEKTHI KCIEPTU3BI METAIIJIOB U CIVIABOB U U3/IENIUN U3 HUX.

4. KnaccudukanmonHnsle 3a7a4u, penraeMble SKCIepTU30i METaJIOB U CIUIABOB.
5. UnentudukanoHHble 3a/1a4y, peniaeMble SKCIIEPTU30M METaJUIOB U CIJIABOB.
6. JlnarHocTUUYECKHE 3a/1a4i, PEIIaeMble SKCIIEPTU30M METAJIJIOB U CIUIABOB.

7. OOBEKTHI SKCIIEPTU3BI U MATEPHAIIbI, HEOOXOUMBIE AJIs1 IPOBEACHMUSI
VCCJIEIOBAHNS METAJUIOB U CILIABOB.

8. OMUCCHOHHBIN CIIEKTpaIbHBIN aHAJIN3 KaK OJWH U3 OCHOBHBIX METOJIOB
VICCJIEIOBAHNS METAJUIOB U CILIABOB.

9. Pentreno-ryopecieHTHBIN aHaIu3 KaK OIMH M3 OCHOBHBIX METOIOB
VICCJIEIOBAHNS METAJUIOB U CILIABOB.

10. AToMHO-a0COpOIMOHHBIN CHIEKTPaJIbHBIN aHAIU3 IIPU UCCIIEI0BAaHUH
METaJIOB U CILIABOB.

11. JlazepHblit MUKpPO-CIIEKTPATIBHBIN aHAIU3 TPU UCCIIEIOBAHIUN METAIIIOB U
CIUIABOB.

12. Buapl cCIeKTpalbHBIX aHAJIN30B, IPUMEHSEMbIX IIPU ITPOU3BOACTBE SKCIIEPTU3
METaJIOB U CILIABOB.

13. IlpuMeHeHue pacTpoBOH 31EKTPOHHOW MUKPOCKOIINHU TIPU UCCIIEJOBAHUN
METaJIOB U CILIABOB.

14. PentreHoBckuit (ha30BbIi aHAIHU3 B SKCIIEPTH3E METAJJIOB U CILJIABOB.

15. IIpoBeneHne SKCIEPTU3bI METAJUIOB U CIUIABOB IO JIEJIaM O I0oKapax.

16. IIpoBeneHne FKCIEPTU3bI METAJVIOB U CIUIABOB IIPU UCCIIEIOBAHUM OPYKHUS,
OoenpunacoB ¥ MPOIYKTOB BBICTPEIA.




17. IIpoBeneHne 3KCIEPTU3bI METAIIJIOB U CIJIABOB MPHU UCCIIEI0BAHUU B3PHIBHBIX
YCTPOMCTB M MPOYKTOB B3PHIBA.

18. IIpoBeneHue 3KCepTU3bl METAIJIOB U CIIABOB I10 JeJIaM O JOPOKHO-
TPAHCIIOPTHBIX MPOUCIIIECTBUSIX.

19. Meramnorpadudeckre METOABI UCCIICIOBaHUS.

20. MeTozbl 3EKTPOHHOM MUKPOCKOIIMH B AKCIIEPTU3€ METAJJIOB U CILJIaBOB.
21. MeToapl pEeHTTEHOCKOIIUH B SKCIIEPTU3E METAIIIIOB U CIUIABOB.

22. IlpumeHeHre MHOTOKaHAJIbHBIX aHAJIM3aTOPOB AMUCCUOHHBIX CIIEKTPOB B
HCCIICAOBAHUY METAJIJIOB U CILIABOB.

23. ®akrorpadudeckre METOIbI aHAIM3a METAJIJIOB M CIJIABOB, METO/IbI
WCCIIEI0BAHMS] U3JIOMOB U3/IEJIUI B DKCIIEPTHOU ITPAKTHUKE.

24. IlpenBapuTebHOE UCCIIEIOBAHUE U3IETUNA U3 METAJUIOB U CIUIABOB, UX
Mopdoornueckue u Apyrue Npu3HaKy.

25. Knaccudukannonusie, WaeHTH(DUKAITMOHHBIC U JUATHOCTHUECKUE 3a1a4H,
perraeMble SKCIEPTU301 METAJIJIOB U CILJIABOB.

26. [lonsTie METAILIOB, CIIJIABOB U U3/CIINI U3 HUX.

27. Knaccudukaius MeTaioB.

28. Kpucramnuueckas CTpyKTypa METajlIOB.

29. CrutaBbl METAIIOB, X KJIaCCH(UKAITHS.

30. Yépubie MeTaiuibl U cruiaBbl. OCOOCHHOCTH X MCCIIECIOBAHUS.

31. Knmaccuduxanus craneit, ux MapKupOBKa.

32. lIBeTHbIe MeTaUIBI U cIiaBbl. OCOOCHHOCTH UX MCCIICIOBAHUS.

33. OcobeHHoCTH cOOMpaHus 0OBEKTOB U3 METAJUIOB U CILIABOB.

34. MeToapl IpeABApUTEILHOTO UCCIIEIOBAHUS 00BEKTOB U3 METAJNIOB U
CILIABOB.

35. TexHOIOru4YeCKUE MPOIECCH MPOU3BOJICTBA METAJJIOB U CIUIABOB U
M3TOTOBIICHUS U3ICIIHNI U3 HUX.

36. HccnenoBanue n3nenuii U3 METAJJIOB U CIUIABOB, MOJTYYEHHBIX 00paOOTKON
TaBJICHHCM.

37. UccnenoBanue U3enuii U3 METAJJIOB U CIUIABOB, MOJTYYEHHBIX 00paOOTKON
pe3aHueM.

38. UccrnenoBanue HUTEW HaKaJIUBAHUA JIEKTPOJIAMII 11O JIeJIaM O JOPOKHO-
TPAHCIIOPTHBIX MPOUCIIECTBUSX.

39. Kpenéxubie u3aenus, UX BUIbI, 0COOCHHOCTH UCCIICOBAHMS.

40. UccnenoBanue NpoBOJIOKH U U31€NUN U3 HE€. TeXHOIOTUsI U3TOTOBJICHHUSL.
41. CrangapTu3anusi METAJIJIOB U CIUIABOB, MX HOMEHKJIaTypa, MapKHUPOBKa,
3HAUEHWE U UCIIOJIb30BAaHUE B HKCIIEPTHOU MPAKTHUKE.

42. CrangapTu3anus U3AeIui U3 METAJUIOB U CIUIABOB, aCCOPTUMEHT TOTOBOM
MPOAYKIMHU, 3HAYCHUE U UCTIOIb30BAHUE B SKCIIEPTHOM MPAKTHKE.

43. CopTaMeHT MeTaJIJIONPOKaTa, 0COOEHHOCTH €TI0 UCCIISIOBAaHUS B KCTIEPTH3E
METAJIJIOB IO Pa3IMYHBIM JIeTIaM.

44. OcoOeHHOCTH HCCIIENOBAHNUE CILUIABOB HA OCHOBE JKEJIe3a.

45. OcoOEHHOCTH HCCIIEI0BAHUE CILJIABOB IIBETHBIX METAJLJIOB.

46. IOBenupHBIC N3N KaK 00BEKT CylneOHON IKCIIEPTHU3HI.

47. OcobeHHOCTH HCCIIeIOBaHUE CIUTABOB JIPAroleHHBIX METAIJIOB U M3JIENIUN U3
HHX.

48. OcoOeHHOCTH UCCIIeIOBAHKE CIIABOB HA OCHOBE cepedpa.

49. OcoOEeHHOCTH HCCIIEN0BAHNE CILUIABOB Ha OCHOBE 30JI0TA.

50. IlepcnieKTUBBI U OCHOBHBIEC HAINIPABJICHUS PA3BUTHSI SKCIIEPTU3BI METAIIJIOB U
CILIaBOB.

[TpakTHUeckoe 3aJaHie COCTOUT B OMMMCAHUN TIPEJICTABICHHOTO O0BEKTA,
BBISIBJICHUY UICHTU(UKAITMOHHBIX M IMarHOCTUYECKHUX MTPU3HAKOB C IEJIBIO €T0
WccienoBaHus U uaeHTu(GUKanuu. Takke dK3aMEeHAIMOHHBIN OUJIET TOTIONHIETCS
TPETHUM BOIIPOCOM - PacIIU(PPOBKOM MPEICTABICHHBIX MapOK (ITO OJHOM K
OuiieTy) craljiei, YyryHOB, CIVIAaBOB Ha OCHOBE LIBETHBIX U JIPArolE€HHbIX
METAJIJIOB.




bunetsl dkcn MeT.pdf

IIpomexyTouHas
arrecrauus - Kypcosas
pabora

TeMbI KypCOBBIX padoT:

HccnenoBanue usenuii U3 JparoleHHbIX METAIOB

VccnenoBanue OBITOBBIX MPEAMETOB

3aaum, KOTOPBIE peliaeT IKCIEPTH3a METAIIJIOB, CIUIABOB, U U3IEIUI U3 HUX
OOBEKTHI SKCIIEPTH3bI METAJIOB, CILIABOB, M U3JIEIHIA U3 HUX

MeTOJII/IKI/I HpOBeJIeHI/Iﬂ METAaJIJIOB, CIIJIaBOB, 1 I/I3}16J’H/Iﬁ N3 HUX

[ToHsiTHe METAJIOB, CIUIABOB M M3eui u3 Hux. Kinaccudukamms MeTamios.
CopTaMeHT MeTaJJIONPOKaTa, 0COOEHHOCTH €T0 MCCIICIOBAHUS B IKCIIEPTU3E
METAJJIOB TI0 PA3IMYHBIM JesiaM. TeXHOIOrnuecKe MpoIecchl MPON3BOICTBA
MCTAJIJIOB U CIINIABOB U U3TOTOBJICHUA I/ISJIGJ'II/II\/'I N3 HUX.

VccnenoBanue U3IeNHiA U3 METAJUIOB U CILIABOB, IMOJYYEHHBIX 00paboTKOM
TaBICHUEM.

VccnemoBanue U3IeNMiA U3 METAJUIOB U CILIABOB, IMOJYYEHHBIX 00paboTKOM
pe3aHueM.

UépHbie MeTasuIbl U CIutaBbl. OCOOEHHOCTH UX UCCIIECIOBAHMSL.
Knaccudukanus cranei, X MapKupoBKa.

[{BeTHBIC MeTaIIBI U cIIaBbl. OCOOCHHOCTH UX UCCICAOBAHUS.

Tembr kypcoBbix pabor OMCullUH.pdf; Kypcos obrazec oforml.pdf

Texyuuii KOHTPOJIb -
Brinonnenue
MPaKTUYECKUX padoT

Bonpoch! 17151 MOATOTOBKY K MPAaKTUYECKUM padboTam:

[ToHsiTHE METaNJIOB, CIJIAaBOB U M3eIui u3 HUX. Kiaccudukanus MeTamios.
CopTaMeHT MeTaNIoNpoKaTa, 0COOEHHOCTH €ro MCCIIE0BaHUs B IKCIIEPTU3E
METAJIOB 110 PA3JIMYHBIM Jes1aM. TeXHOIornuecKkue npoueccs Nporu3BOICTBA
METAJIJIOB U CIUIABOB U M3TOTOBJICHUS M3JIEIUN U3 HUX. MccienoBanue nzaenui
13 METAJUIOB U CIUIABOB, NTOJYyYEHHBIX 00paboTKO# naBieHueM. VccrienoBanue
W3JIENIUN U3 METAJIOB U CILIaBOB, MOJIYYEHHBIX 00paboTKoi pe3anuem. YEpHbie
MeTallIbl M cruiaBbl. OcOOeHHOCTH uX uccienoBanus. Kinaccudukanus cranei,
X MapKupoBka. [{BeTHble MeTasuibl U criiaBbl. OCOOEHHOCTH UX MCCIIEI0BAHUS.
Bomnpocs! no met 5-6.pdf; Borpocer o met 1-4.pdf

Texyuuii KOHTPOJIb -
Brinonuenue
JabopaTOpHBIX padboT

Tembl 1abopaTOpHBIX PabOT:

1. MeTonpl KpUMUHAJIUCTUUECKOTO UCCIIEI0BaHMS METAJIJIOB U CIUIaBOB U
CYILECTBYIOIINE IKCIIEPTHBIE METOIUKHU

2. PeHTreHo-(payopecieHTHBIN aHaIu3 PU UCCIIEJOBAHUHM METAIJIOB U CIIJIAaBOB
3. DMUCCHOHHBIN CTIEKTPaTIbHBIA aHAIN3 PU MPOBEACHUN YKCIIEPTU3bI METAIIIIOB
U CIIABOB

4. UccnenoBanue u3ieuil U3 METAIJIOB U CIUIaBOB, MOJTYUYEHHBIX 00pabOTKOM
TaBIeHUEM

5. UccnenoBanue u3aenuii U3 METajIoB U CILIABOB, MOJYYEHHBIX 00paboTKON
pe3aHueM

6. [IpoBenenHue SKCrepPTU3bl METAIIOB U CILIABOB I10 JIeJIaM O ToXKapax

7. IlpoBeneHMe SKCIIEPTU3BI METAJIOB U CIUIABOB IPU UCCIEA0BAHUY OPYXKUS,
OoemnpunacoB, B3pbIBHBIX YCTPONCTB U MPOAYKTOB BBICTPENA U B3phIBA

8. IlpuMeHeHue pacTpoBOi 3JEKTPOHHOM MUKPOCKOIIUHU U IPYTHX BUJIOB
WCCJIETOBAHUN TIPU MTPOBEICHNH KOMIUIEKCHBIX IKCIIEPTU3 U3JIEIUN U3 METAJIIOB
U CIIABOB

9. Oco0eHHOCTH UCCIIEIOBAaHKE CIIABOB JPArOLIEHHBIX METAIIOB, U3/IEIHH U3
HUX U TOJIETIOK

10. TIpoBeneHne 3KCEPTU3bI METAIIOB U CIUIABOB TIO JIeJIaM O IOPOXKHO-
TPAHCIIOPTHBIX ITPOUCIIECTBUSIX

11. IIpuMeHeHUE ONTUYECKON U STIEKTPOHHOM MUKPOCKOIHMH TIPU UCCIEAOBAHUU
MUKPOOOBEKTOB

12. OcobeHHOCTH UCCIIe0OBaHMUs CIUIaBOB HA OCHOBE JKeJe3a

13. OcoOeHHOCTH UCCIIEIOBAaHMS CIUTABOB M U3/IENTUI HA OCHOBE LIBETHBIX
METaJIOB

14. Metozpl uccne0BaHNs U3JI0MOB METANINYECKUX U3/1ETUI U yCTaHOBJICHHUE
MPUYUHBI UX pa3pyUICHHA




15. DxcniepTr3a BOCCTAHOBICHUS YIANEHHBIX M U3MEHEHHBIX MapKUPOBOYHBIX
0003HAYCHUH Ha METAIUTHUYECKUX U3ICITUSIX

16. DxcnepTr3a pa3pylIeHHbIX METAJUTMUECKUX TPErpaj U XPaHWIUIL C
MCIIOJIb30BaHUEM DJIEKTPUYECKON U Ta30BOM pPEe3KHU

Jlabop-pad meT-u-crur.pdf

Texymuii KOHTPOJIb -

Tect

[IpuMepsl TECTOBBIX 3a4aHUM:

UTo Ha3bIBalOT METANIMYECKUMHU CIUIABAMHU, B YEM 3HAYEHHE ITUX MaTepuaioB?
KakyuMu cBOMCTBaMH, 110 CPABHEHHUIO C YUCTHIMHM METAJJIaMH MOTYT 00JIa1aTh
CILTaBBbI?

[To xakuM npu3HaKaM pasznudarorcs ciassl? [IpuBennTe npuMepsl.

Kakue TUIIBI CIIJIaBOB MOXKHO Pa3fIMYMTh IO cTpoeHuIo criaBa? [lpusenure
[IPUMEPBHI.

Kakue TUIIbI CIIJIaBOB MOXKHO Pa3IMYMTh 10 cocTaBy ciiaBa? [Ipusenure
[IPUMEPBI.

Kak 1o XuMH4ecKkoMy COCTaBy OTJIMYAIOTCS CILJIABBI JKeje3a: YyT'yH U CTajb?
Kakyto cTajiab Ha3bIBalOT JIETUPOBAHHOM?

[IpuBenuTe MpuUMepsI CIUIaBOB, 00JIaJAIONINX JIYYIIUMHU CBOMCTBaMH (OobIas
TBEPJOCTh, O0JIee HU3Kas TeMIeparypa IJIaBIeHHs U T.11.) [0 CPABHEHUIO C
KOMITOHEHTaMH,

COCTAaBJISIOIIMMH CIUIAB.

*#59.Kakue cruiaBbl MOTy4YarOT METOJIOM MTOPOIIKOBOM METaJUTypruu.
Bonpocsl met(tect)7-11.pdf

Texy1muii KOHTPOJIb -

YCTHBINM onpoc

8. YueOHO-MeTOAMYEeCKOEe M MH(OPMALIMOHHOE O0ecredeHUe TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAsL TUMepamypa:

l.

Poccunckas, E. P. Dxcnieprusa B cynornpous3Boactse TekcT yueo. s

By30B 110 HamnpasieHuto "Opucnpyaenuusa"” E. P. Poccunckas, A. M. 3unHuH ; nox
pen. E. P. Poccunckoii ; Mock. roc. opua. yH-T uM. O. E. Kyraduna. - M.:
IIpocnekrt, 2016. - 336 c. ui.

0) OononHumenvbHas Iumepamypa:

1.

Kpumnnanuctruka YueOHUK U151 SKCIEPTOB-KPUMUHAIUCTOB 110

cnenuaibHocTH 350600 "Cynebnas sxcnepruza” B. B. Aradounos, H. A. byphaiues,
E. A. Bonkos u ap.; [Tog pen. A. I. ®ununmnosa. - M.: FOpautundopm, 2005. - 483

C.

8) omedyecnme€eHHble U 3Clpy6€9fCHbl€ IHCYPHAIIbL NO 0ucuunﬂuﬂe, umerouuecs 6 oubnuomexe:

l.

2.
3.
4.

"Poccuiickuii cieqoBarein"”
"Okcnept"

"CynebHas axcniepTusa”
"IIpoGnemsbr mpaBa"

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1.

KpHMHHaHHCTquCKOG HCCIICA0BAHUEC BCIICCTB, MAaTCpHUaJIOB U I/ISI[GJ'H/Iﬁ

[TexcT] : kypc nekuuii : yued. mocooue / B. H. Xpycranés, B. M. Paiiropoackuii ;
Capar. ropun. ua-t MB/I Poccuu. - Caparos : Capar. ropua. ua-t MB/] Poccun
[u3m.], 2005. - 491, [1] c. : puc., Tabiu. - bubauorp. B koHue Tem. - ISBN 5-7485-




0315-8 (B mep.) : 80.00 p. Honymeno M-BoM o6pazoBanust Poc. denepanvu B
KauecTBe yueO. MocoOust 1l CTyJIEHTOB By30B, 00yYarOIIMXCS M0 CTIEIHAIIBHOCTH
"CynebHas sxcnieptusa’.
Bannep, M.b. Hcnonb30BaHnEe MUKPOYACTHULL IPU PACCIEA0BAHUU
npectymienuii / M.b. Baunep. — CII6. : [Tutep, 2001. — 156 c.
OCHOBBI KPUMUHAJIMCTUYECKOM SKCIIEPTU3BI MAaTEPHUAJIOB, BEIIECTB U
usnenuii : yaeonoe nmocooue / mox pex. B.I. CaBenko. — M. : OKI| MB/I Poccun,
1993.-320 c.
Mapounuk cranei u ciaBoB [Teker] : [crpaB. uza.] / [cocT.: A. C.
3y6uenko u ap.] ; mox pen. A. C. 3ybueHko. - 2-e u3l., nepepad. u nom. - M. :
Mammnoctpoenue, 2003. - 784 c.
Murpuues B.C., Xpycrane B.H. OcHOBbI KpUMUHAJIMCTUYECKOU
AKCIIEPTU3BI MAaTepUAIIOB, BemiecTB U u3aenuit u3z Hux. — CII6.: [Tutep, 2003.

2.

3.

4.

5.

6.

Meronuueckue peKoMeHIaluu

U3 Hux. yqe6H0-Mem00uquKoe obecneyenue camocmosmenbHoll p(l607’ﬂbl

cmyoenma.

7.

8.

9.

11.

Kpumnnanuctuaeckoe UCCieIoBaHue BEIIECTB, MATEPUATIOB U U3JIEITHIA
[TekcT] : kypc nekiuii : yueb. mocooue / B. H. Xpycranés, B. M. Paiiropoackuii ;
Capar. ropun. ua-t MB/] Poccun. - Caparos : Capar. ropua. ua-t MB/] Poccun
[u3n.], 2005. - 491, [1] c. : puc., Tabiu. - bubnuorp. B koHue Tem. - ISBN 5-7485-
0315-8 (B mep.) : 80.00 p. Homymeno M-Bom o6pazoBanust Poc. denepanviu B
Ka4eCcTBE yueO. mocoOus )il CTYICHTOB BY30B, OOYUYaIOIIUXCS O CTIEIUaTbHOCTH
"CyneOHas akcriepTusa’.
Banpnep, M.b. Hcnionb30Banre MUKPOYACTHIL IIPU PACCIICIOBAHUT
npectymienuit / M.b. Bannep. — CII0. : [Tutep, 2001. — 156 c.
OCHOBBI KPUMUHATUCTHYECKON HKCIIEPTU3bI MATEPUATIOB, BEIIECTB U
u3nenuii : yaeonoe nocooue / mox pea. B.IN Casenko. — M. : OKI] MBJ] Poccuu,
1993.-320 c.
10. Mapounuk cranei u criaBoB [Tekcer] : [crpaB. u3a.] / [coct.: A. C.
3y6uenko u p.] ; mox pen. A. C. 3ybueHko. - 2-e u3f., nepepad. u gor. - M. :
Mammnoctpoenue, 2003. - 784 c.
Murtpuues B.C., Xpycrane B.H. OcHOBBI KpHUMUHAINCTHYECKOU
AKCIIEPTU3bl MATEPUANIOB, BEIECTB U u3aenui u3 Hux. — CII16.: [Turep, 2003.
12. Meroauueckue peKkoOMEeHIaluu

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

JlocTynmHOCTH (CETh

HaumenoBanue WNurepner /
Bu ecypca B JIOKAJIbHAs CETh;
Ne A HaumenoBanue pazpaboTku peeyp . .
JUTEepaTyphbl AIIEKTPOHHOMN aBTOPU30BAHHBIH /
dbopme CBOOOJTHBIN J10-
CTYyII)
DJIEKTPOHHO-
OcHoOBHas OubnmroTeyHas Wutepuer /
1 PxxeBckas C.B. MarepuanoBenenue o
uTepaTrypa cuctema ABTOPU30BaHHbBIN
u3narenbcrBa Jlanp
) OcHoBHas benos H.A., AkceHnoB A.A. DJIEKTPOHHO- Wutepuer /
nuTeparypa MeTaJUTOBEICHUE IIBETHBIX METAJIOB. OnOIMOTEUHAS ABTOPHU30BaHHBIN




AJIIOMUHHEBbIE, MATHUEBBIEC U TUTAHOBBIEC |CHCTEMA
criaBbl. JlabopaTopHBIi MPaKTUKYM n3narenbcTBa Jlanp
Typwimna B.1O. Marepuanosenenue. DIIEKTPOHHO-
3 OcHoOBHas MexaHn4eCcKUe CBOMCTBAa METAJLIOB. OoubmroTeyHas Wutepuer /
uTepaTrypa Tepmuueckas 00paboTKa METaJUIOB. cucreMa ABTOPH30BaHHBIN
CrenuanbHbIe CTAJIU U CIUIaBbI n3natenbcTBa JIaHb
DJEKTPOHHO-
bonTon Y. KOHCTpYKIIMOHHBIE MATEPUAIIBI:
JlononxuTenpHas OubnuoTeyHas WuTepuer /
4 METaJLJIbl, CILJIABbI, MOJIUMEPHI, KEpaMHUKa, .
uTeparypa . cucreMa ABTOPU30BaHHBII
KOMITO3UTHI. KapMaHHBIH cripaBOYHHUK
n3naresnbeTBa JIaHb
[To3nusakoB A.B., XomyTtoB M.I., Cononus |2neKTpoHHO-
5 JonomautenpHas |A.H. Teopus TepMuueckoii 00paboTKu OubIMOTeUHAS WNuTtepHert /
TepaTrypa METaJJIOB U CIIJIaBOB: JIAOOPATOPHBII cucreMa ABTOPU30BaHHBIN
MPAKTHUKYM u3narenscTBa JlaHb
. N DIEKTPOHHO-
Boiinny E.A. JIu3aiiH 10BeTUpPHBIX U p
JlononHuTebHAS N OubnmroTeyHas Wutepuer /
6 TEKOPATUBHBIX U3AEINIA U3 IIBETHBIX .
uTepaTypa cuctema ABTOPU30BaHHbBIN
METaJJIOB U CIIJIaBOB
n3narenbcrBa JlaHb
Hesckuit O.1., Bypkos B.M., I'puminna
DJIEKTPOHHO-
E.I1., T'aBpuiosa E.JI.
JlononHuTenbHas OuonuoTeyHas Wutepuer /
7 DIEKTPOXUMUYECKas: pa3MepHas .
uTepaTypa cucTema ABTOPU30BaHHBIN
00paboTKa METAJIOB U CILJIaBOB.
n3aresnbeTBa JIaHb
[TpoGrneMbl TEOpUN U PAKTUKH
DIEKTPOHHO-
OcunueB O.E. Metamiosenenue P
JlononxuTenbHas OubnroTeyHas WuTepuer /
8 TYTOTUIABKUX METAJUIOB U CIJIABOB HA UX .
uTeparypa cucreMa ABTOPU30BaHHBII
OCHOBE: yueOHOe TTocoOue sl By30B
n3narenbeTBa JIaHb
DIEKTPOHHO-
Kyparomos A.B., benos B./1., [lukyHoB p
JlonomHUTETHHAS OubIMOTeUHAS WNuTtepuert /
9 M.B. [Tpon3BOACTBO OTIMBOK U3 CIUIABOB .
uTepaTrypa cucreMa ABTOPU30BaHHBIN
[IBETHBIX METAJJIOB
u3aarenscTBa JlaHb
TaBomkanckui C.A. [Tpon3BoacTBo
DIEeKTPOHHO-
CJIMTKOB M3 I[BETHBIX METAJJIOB U CILIABOB.
[lononHuTenbHas OubnroTeyHas WuTepuer /
10 HenpepbIBHOE JINTHE U3 IIBETHBIX N
uTepaTrypa cucreMa ABTOPHU30BaHHBIM
METAJIJIOB U CIJIABOB B HETIOABUKHBIC
u3natenbCeTBa JIaHb
KPUCTAJTU3aTOPBI
Pakou A.T'., bapaun 1.B., Koanes B.JI.
JlexopatuBHast 00pabOTKa MOBEPXHOCTU  [DNEKTPOHHO-
1 JlomomHuTEIbHAS [METAUIOB. AHOJHBIC 3aIIUTHBIE U OnoIMoreyHas WNuTtepuert /
nmuTeparypa NIEKOPATUBHbBIE TOKPBITHS HA MOBEPXHOCTH |CUCTEMA ABTOPU30BaHHBII
JIETKUX KOHCTPYKIMOHHBIX CIIaBoB. Kypc [m3marenscTBa Jlanb
JIeKIUH
[Tauypun I'B. Koppo3znonnas DJEKTPOHHO-
lzﬂononHMTenLHas[ TOTOBEUYHOCTE U3IEINN U3 OnoIMoTeyHas WNurtepuer /
muTeparypa e (hOpMaIMOHHO-YITPOYHEHHBIX METAIIOB [CHCTEMA ABTOPU30BaHHBII
U CIUTABOB u3aarenbcTBa JIaHb
DIEKTPOHHO-
DenoroB A.K. dusnueckoe p
JlonomHUTEIHHAS OubIMOTeUHAS WNuTtepHert /
13 MarepuaiioBesnenue. B 3 u. Y. 2. da3oBbie o
TepaTrypa cucreMa ABTOPU30BaHHBIN

[MPCBPALICHUA B MCTAJIJIaX U CIUIaBax

N34aTCJIbCTBA Jlanp

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




Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

1. Microsoft-Windows(6eccpodHo)
2. ABBYY-FineReader 8(6eccpouHo)

[Tepedenp UCTONB3yeMbIX HHGOPMAITMOHHBIX CIIPABOYHBIX CUCTEM:

1. -I'apanT(31.12.2019)

10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCIUIIINHBI

Bun 3anartuit

Ne
ayjl.

OcHoBHOE 000pyOBaHNE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
MPeIyCTaHOBICHHOE MPOTPaMMHOE 00ecTIedeHHE, UCTIONb3yeMOe s
Pa3IMYHbIX BUIOB 3aHITHIA

JlaGopartopHbie
3aHATHUSA
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(5)

Jlaxtunockonmueckuii ckanep J1C 9.001 FN(ITAII83) Kommnerotep oneparopa
«BONIX» Axkyctuueckas cucrema «PYIIOPH TH» Buneo — aynuo
kommyTtarop PHITO «Pocyunpubop» Komnsiorep npenogasarens HEIM-1TX
Komnakt MonuTtop koHTpoibHblE SAMSUNG 710v Mynerumenua npoexkTop
«BENG» IIpuntep HP Laser Jet 1200 [1ynsr ynpasnenus «UB802» Ycunurensb
nByxkanaibHbIi PHITO «Pocyunpubop» Yeunurens pacnpenenutens PHIIO
«Pocyunpubop» DxpaH ¢ anexkrponpusogoM «PRO-JESTA» Mukpockon MC-2
Habop xopmycHoit me6enu 1 komn. Crolika noa anmnaparypy 1 mr. Cton
npenoaasarens 1 mwt. @nomactepHas gocka 1 mt. Komruiekt mebenu 1o
KoaruyecTBy oOydatomuxcs: 40 mt. MaHekeHsl B oex/ie 2 mT. YuebHas
nmabopartopus «KpuMuHamucTuaeckuii moauron»: [lapameTpsl: pmHa - 22
MeTpa, mupuHa - 11,5 merpa [Inomans: 253 kB. MeTpa OTKpBITHIN IIOJIUTOH
[IPEJICTaBISIET COOOM MPUIIETAIOIIYI0 K YUeOHOMY KOPITYCY IUIOIIAJIKY C
HACaXCHHBIMU JIEPEBBSMU, PA3JINYHBIMU KyCTAPHUKAMU, TPABSHBIM U
rPaBUIHBIM MOKpPBITHEM. [10 meprMeTpy yCTaHOBIEHO OKPALLIEHHOE
NIEKOPaTHBHOE METAJNINYECKOE OrpaskAeHUE BbICOTOM 1,9 M. B ogHOM u3
OOKOBBIX CTOPOH AnuHOMU 11,5 MeTpa umeercs kanutka mwupunoit 0.9 merpa, B
[IPOTUBOIIOJIOKHOM CTOPOHE OHOCTBOPYAThIE BOPOTA IHUPUHOM 2,5 MeTpa.
KanuTka 1 3a00p 3anuparorcss MEeTaNIM4eCKUMU BUCSYMMHU 3aMKamu. Ha
TEPPUTOPUH TOJIMTOHA HAXOAATCS JABE MECOYHMILIBI JUIsl OTPA0OTKU METOIUK
oOHapyXeHHUs1, GUKCALMU U U3bATHUS CIIE0B O0YBU U TPAHCIIOPTHBIX CPE/ICTB.
ABToMOOMIIb TaBpus | mr

Jleknun

20410
)

1.PaGouee mecto npemnonaBatens. Kommneiorep koHpurypauuu «Padounii2y
Intel Pentium BOX 3.5 GHz. M.immara LGA1151 PCI-E Dsub+DVI+HDMI
MicroATX. DDR4 DIMM 8Gb. HDD 24x7 5001°6. IIpoextop -1
[IPOEKIIMOHHBIN KpaH -1, 3BykoBast cucrema. 2.CTos npenojasaress,
3.AyauTopHsie napTel 3- MmecTHble-33 wrt. [locanounsix mect -99 4. BxoaHbie
nBepu-2 mt. 5.0kHa-4 mT.

IIpakTnueckue
3aHATUA U
CEMHUHApPBI

10310
()

Jlaxktunockonunueckuii ckanep J1C 9.001 FN(ITAII83) Komnerotep oneparopa
«BONIX» Akyctuueckas cucrema «PYIIOPH THU» Buneo — aynuo
kommyTtaTop PHITO «Pocyunpu6op» Komnsrorep npenonasarenst H§1M-1TX
Kommnakt Monutop koHTposibHbIE SAMSUNG 710v MynsTuMenna npoekTop
«BENG» ITpuntep HP Laser Jet 1200 [lynsr ynpasnenus «UB802» Ycunurens
neyxkaHanbHbI PHITO «Pocyunpubopy» Ycewmurens pacupenenutens PHITO
«Pocyunpubop» Dxpan ¢ anekrponpuBogoM «PRO-JESTA» Mukpockon MC-2
Ha6op xopmycHo#t mebenu 1 xomrr. Croiika mox anmaparypy 1 mt. Croin
npenofasarens | mrt. @nomacrepras gocka 1 mt. Kommiekt mebenu mo
koJimuecTBy oOydarommxcs: 40 mT. MaHekeHbI B ofiexk 1e 2 mT. YueOHas
naboparopus «KpuMmuHanucTrueckuii monurony: [lapamerper: amuHa - 22

MeTpa, mupuHa - 11,5 metpa [lnomane: 253 kB. MmeTpa OTKPBITHIN OJUTOH




[IPEJICTABIISIET COOOM MPUIIETAIONYI0 K YUEOHOMY KOPITyCY IUIOIIAJIKY C
HAaCa)KEHHBIMU JEPEBbSIMH, PA3IUYHBIMUA KYCTAPHUKAMU, TPABSIHBIM U
PaBUIHBIM OKpbITHEM. [10 mEpUMeTpy YCTaHOBIEHO OKPALLIEHHOE
JIEKOPaTUBHOE METAJUTMYECKOE OrpakaeHue Boicotoil 1,9 M. B ogHol U3
OOKOBBIX CTOPOH JutnHOHU 11,5 MeTpa umeercs kanutka mupunoit 0.9 metpa, B
[MPOTUBOITOJIOAKHON CTOPOHE OJHOCTBOPYATHIE BOPOTA IIUPUHOM 2,5 MeTpa.
KanuTka 1 3a00p 3anuparoTcsi METANIMYECKUMU BUCSYMMHU 3aMKamu. Ha
TEPPUTOPHUU TMOJIUTOHA HAXOJATCS JBE MECOUYHHULIBI JIJIsl OTPAaOOTKH METOIUK
oOHapyXeHus1, PUKCALUU U U3BATUS CIIEI0B O0OYBU M TPAHCIOPTHBIX CPE/ICTB.
ApromoOus TaBpwust 1 T




