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1. llean v 3a1a4M OCBOEHHUS JUCIHUILIMHBI

OcHOBHOW 1ENBI0 Kypca SBISETCS TMOATOTOBKAa OakalmaBpoB (U3MKH K HAyYHO-
HCCIIEIOBATEIBCKOM, Hay4YHO-WHHOBAIMOHHOM, OpraHU3allMOHHO-YIIPABICHYECKOM
NESITEIIbHOCTH B HAyYHO-HCCIIEI0BATEILCKUX MHCTUTYTAX, JIA0OPATOPHSIX, KOHCTPYKTOPCKUX WA
MPOEKTHBIX OI0PO, HA MPENNPUATHIX MyTeM (POPMUPOBAHHUS COOTBETCTBYIOLIUX KOMITETEHITUH.

B pesynbrate wu3ydeHHs y4eOHOW IUCHMIUIUHBI «METONbI aHaIM3a MaTepPHATIOB)
0o0y4aemMbIe TOJDKHBI TPHOOPECTH MPO(HECCHOHATEHBIE KOMIIETEHIINHN

— CIOCOOEH BBITIONHATH JKCIEPUMEHTHI O OQOPMIISTH PE3yJbTaThl HCCICAOBAHUN H
paspaboToxk. (ITK-2)

3amaun JUCHUTUINHBL:

— CHUCTEeMaTH3UpPOBaTh IOJIyYCHHbIE paHee 3HaHHs MO TEPMOJIMHAMHUKE, COBPEMEHHBIM
npobiieMaM  3JIEKTPOJIUTHO-TUTA3MEHHOW MOIU(PUKANUKA METAIUIOB C TOMOINBI METO/0B
KOMIBIOTEPHOT'O MOJIETTUPOBAHUS;

— MOJYYUTHh HOBBIC 3HAHUS B 00JIACTH (PU3UYECKHX METOJOB HCCIIECIOBAHUS METAJIOB,
CIUIABOB M KOMIIO3MIIMOHHBIX MaTepHajioB, MO OCHOBAM TEXHOJIOTUM MONy4YeHHs U cdepax
MPUMEHEHHUS COBPEMEHHBIX (PU3MUYECKUX METOI0B UCCIICIOBAHMS TBEPBIX TEI;

— yYMETh MNPUMEHSTh MOJy4YEHHbIE 3HAHUS K PEIICHHUIO MPHUKIAIHBIX 3a7ad (U3MUKH
TBEPJOTO TeJa.

2. [lepeyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS MO IUCHUIIIHHE

B pesynbrare n3ydeHUs IUCHMIUIMHBI «MeETOIbl aHajdM3a MaTepUalioBy» O0ydaeMble
JTOJIKHBI
OcBONTH KOMIIETEHLINH:
ITK-2— criocoOeH BBITIOJIHSITH SKCIIEPUMEHTHI 0 OPOPMIISATH PE3YIbTaThl UCCIEAOBAHUN U
pa3paboTok
Kox u coneprkanre HHAMKATOPOB KOMIIETEHIIUU
ITK-2.1. ITpoBOANT SKCIIEPUMEHTHI B COOTBETCTBUU C YCTaHOBJIEHHBIMH ITOJTHOMOYHUSMU

IIK-2.2. ITIpoBoauT HAOIIOACHHS M ©3MEPEHUS, COCTABIISIET MX OMUCaHUE U (OPMYTUPYET
BBIBOJIbI

ITK-2.3. CocraBisieT oTueThl (pa3iesabl OTYETOB) IO TEME WIIU 110 PE3YJbTaTaM IPOBEIEHHBIX
JKCIIEPUMEHTOB

3Hamp

— OCHOBBI OpraHu3allid W IUIAHUPOBAaHMS (PU3UYECKHE HCCIeI0BaHUM, B YaCTHOCTH,
METOJIBI PEUICHUS BOMPOCOB, HEOOXOIMMBIX JUIS PEUICHHUS HAyYHO-MHHOBAIMOHHBIX 3a7ad B
o0JacTu uccienoBaHus TBEPIBIX TEI.

— COBpPEMEHHBIC METOJBl WCCIEOBAHHUS METAJUIOB, CIUIABOB M KOMITO3UIIMOHHBIX
MaTepuaioB, B YaCTHOCTH, METOJbl MeTauiorpaduu, peHtreHorpaduu, HEUTpoHOTpaduu,
ANIEKTPOHOTpadUU U FMEKTPOHHON MUKPOCKOITUY;
ymembp

— TIUIAHUPOBaTh W OPraHM30BBIBaTh (DM3MUYECKUE UCCICIOBAHMS, B YacCTHOCTH,
OCYUIECTBIIATh OOOCHOBAHHBIN BHIOOp Marepuaia, B 3aBHCUMOCTH OT Ha3HA4YeHHs], YCJIOBUMI
OKCIUTYaTaIluH IETAJICH, y3JI0B U MEXaHU3MOB, OCHOBBI TEXHOJIOTUU MOU(DUKAIIMH TOBEPXHOCTH
Y HAaHECEHHUS CIIeIUAIbHBIX TOKPBITUH;

—  CaMOCTOSITENIBHO ~ pa3paboTaTh CTpaTeTHi0 TIOMCKA HEOOXOAMMON  HAydHOU
uHbOpMallny, a TaK)Ke MHAUBHTyaJIbHBIH IJIaH OCBOSHUS TIOMIOJHUTEILHOTO MaTepHaa;
e1aoemo

— METOJIaMU MTOCTAHOBKHM KOHKPETHBIX 3a/1a4 HAyYHBIX UCCIIEIOBaHUI B 00JaCTH (HU3HUKU
U peliath WX C TMOMOIIBI0 COBPEMEHHOHM ammapatypbl U HH(QOPMAIMOHHBIX TEXHOJOTUH C
HCIIOJIb30BaHUEM HOBEWIIEr0 POCCHICKOro U 3apyO0exHOro OmbITa, B YACTHOCTH, HaBBIKaMU
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OCBOEHHUSI HOBBIX, B TOM YHCJ€ CHEIHATIU3UPOBAHHBIX, METOJMK pacdera CTPYKTYpHBIX U
(a30BBIX COCTABISIOIINX:

— MPAaKTUYECKMMH METOJaMH pacueTa TIyOMHBI MOJU(PHUIMPOBAHHBIX TTOBEPXHOCTHBIX
CIOEB, C  HUCHOJb30BaHWEM  MeTawiorpaduu,  peHTreHorpaduu,  HEHTpOHOTpaduH,
AJIEKTPOHOTrpadUU U 3EKTPOHHON MUKPOCKOIIHH.

3. Mecro nucuuninnbl B cTpykrype OIl BO

JucuuminHa «MeToapl aHajau3a MaTepuajoB» H3y4yaeTcs B CEAbMOM M BOCBMOM
CeMeCTpax W BXOJUT B YacTh AWCHUIUIUH, (OPMHPYEMBIX yYACTHHKAMU OOpa30BaTEIbHBIX
OTHOIICHUH, 00pazoBaTeIbHON MPOrpaMMBbl MOJArOTOBKM OakanaBpoB (u3uku. B mpouecce ee
U3yYeHHs CTYJICHT 3HAKOMHUTCS C HAHOCTPYKTYPHBIMH OOBEKTaMH M 3aKOHAMH MHKPOMHDA,
y3HaeT TO, KaKkuM 00pa3oM MOKHO HaOJII0JaTh 3TU OOBEKTHl U HUCHOJB30BATh UX YHUKAJIbHbIE
cBoiicTBa Ha mpakTuke. M3ywaemblii Marepuaq noJoOpaH B COOTBETCTBHUM C HayYHBIM
HarnpaBieHueM Kadeapsl ooueit u Teoperndeckoit puzuxu KI'Y.

OcHOBHOM 1enbl0 Kypca «MeToapl aHajaM3a MaTepualioB) SBISETCS IOArOTOBKA
0akanaBpoB (PU3MKM K MPAKTUUECKOH MAEATENbHOCTH B OO0NAaCTH MOJEIUPOBAHUS CIOXKHBIX
(U3NUECKUX MPOLIECCOB B HAYYHBIX UCCIIEIOBAHUSAX.

B pamkax kypca «MeToasl aHamM3a MaTepHajoBy paccMaTpUBAETCsl OMUCAHUE OCOOBIX
CBOWCTB OOBEKTOB M MPHUHLUIIOB HX HCCIEAOBAaHUM (CYLIECTBYIOIIMX M MEPCIEKTUBHBIX) B
COBpPEMEHHOI TexHonoruu. Kypc He orpaHuumBaeTcs JIMIIb OMMCAHMEM HOBBIX MarepualioB U
METOJIOB HX HCCIIEIOBAaHUN — 3HAYMTEIbHOE BHUMaHHE B HEM OyleT yIeJIEHO METoJaM BbIOOpa
TOT'O WJIM MHOTO METO/1A, IPUMEHUTENBHO K KOHKPETHON MPaKTUYECKOH 3a1a4e.

Bo Bcex meronax tepmuueckoir 00pabOTKH HEOOXOAUMO YUUTHIBATh (PU3UKO-XUMUYECKHUE
0COOEHHOCTH 00pabaThiBaeMOro Martepuaiga U (akTopbl, BIMSIOLIME Ha (PopMHpOBaHHE €ro
CTPYKTYpBI, IO3TOMY JJIsi BBIOOpa HaWOoiee ONTHMAIBHBIX PEKUMOB pPaOOTHI B KaKIOM
KOHKPETHOM cllyyae TpeOyeTcsi 3HaHHe OCOOCHHOCTEH Marepuaia M MX BIMSHUE Ha KOHEYHBIH
pe3ynbTar.

OcBoeHMe aHHOM MUCLUIUTMHBI HEOOXOAUMO KaK IMPEAIIECTBYIONIEE IS MPOXOXKICHUS
HAy4HO-UCCIIEZIOBATENbCKOW TPAKTUKU M HAyYHO-HCCIIENOBATENIbCKOW pPabOThl, a TaKxke A
(axkyIbTaTUBHBIX AMCLUIUIMH: 3JIEKTPOXUMMKO-TEPMUYECKass MOIU(HKALUS CIUIABOB U (PU3MKO-
XMMHUYECKHE METOJIBI 00pabOTKN MaTepHaIoB.

[lepen m3ydyeHueM AUCHUILIMHBL «MeToabl aHaIM3a MaTepuasioB» OOydaroIuiics JOIKEeH
UMETh TIPEJCTAaBICHUS O (Pa30BBIX MPEBPAILICHUSIX BEIIECTBA B paMKaX KypcoB 00mIe (HU3MKU H
(HU3MYECKOr0 MaTepuaNoBEI€HHs], 3HaTh OCHOBBI TEOPUU TEPMHUECKOM M XUMMKO-TEPMUYECKOU
00paboOTKH MaTepualioB, JOJDKEH UMETh MPEICTABICHUS O MOJEKYJISIPHO-KHHETHUECKOW TEOPHH
CTPOCHHUSI  BEIleCTBa,  SABJICHMUAX  IEepeHoca  TEIUIOTHI,  3aKOHAX  3JEKTPOCTATHUKH,
DIIEKTPOAMHAMUKY, ONTHKH, WHTeppepeHnny, TuPpakuud © moispu3anuu. Tpedyembie
KOMIIETEHIIMM Ha MHUHHMMAaJbHOM U CpEJHEM YpOBHE (HOPMHUPYIOTCS B paMKax IUCLMIUIMH
«Monexynsipaas ¢puznka», « TepmoguHaMukay, « IeKTpoagHHaAMuKay, «Ontukay. s ycBoeHus
JUCLUIUIMHBL  OT CTyAeHTa TpeOyeTrcs 3HaHue Au(QepeHIHanbHOr0 M HHTErpalbHOrOo
WCYHCIICHUS, OCHOBHBIX IOJIOKCHHUW JTMHEWHON anreOphl, BEKTOPHOTO M TEH30PHOTO aHAIIN3a,
(GU3UKU TBEPAOTO Teja, KBAHTOBOI TEOPHUH.

OcBoeHue JaHHOM JUCUUIUIMHBI HEOOXOIMMO KaK MPEIIIECTBYIONIee ISl MPOXOKACHUS
Hay4YHO-HMCCIIE0BATENbCKON MPAKTUKU, U HAIMCAHUS BBITYCKHON KBaJIM(UKALMOHHONW PabOTHI,
Ona ©HeoOxoauMa JUIsi KOMIUIEKCHOTO TOHMMaHMA HaydyHOro HampasieHus «CKOpocTHas
XMMHUKO-TepMHUecKasi 00paboTka METayuIOBY», Pa3BUBAEMOro B paMKax Mpoduis MOArOTOBKH
«®Du3nka KOHAECHCHPOBAHHOIO COCTOSIHUSI BELIECTBa». B HEKOTOpBIX METOJaX TEPMHYECKOMN
00pabOTKH OKpy»Xaromias cpena SBISETCA CIOXKHBIM (PU3NYeCKUM OOBEKTOM, HaIpHUMeED,
[apora3oBOi CMEChIO, MO3TOMY Il BBIOOpa HamOoJee ONTHMAJIBHBIX PEXHUMOB pabOTHI B
KKJIOM KOHKPETHOM Ciydyae TpeOyeTcs 3HaHHE OCOOCHHOCTEW MpOIEeCCOB TETIOOOMEHa W HMX
BIIMSIHUE HA KOHEUHBIM pE3yJIbTaT.
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[lepen n3ydyeHneM AUCHUILIMHBI « MeETOIbI aHAIM3a MaTEPUANIOB» 00yYalOIuUiics JOIKEH
UMETh TPEJCTaBICHUS O (a30BBIX IMPEBPALICHUSAX BEIIECTBA B paMKax KypcoB oOmiend u
TEOPETUYECKON (DM3UKH, YMETh HCIOJIh30BaTh COOTBETCTBYIOIINE YPAaBHEHHSI MaTeMaTHUECKOU
(GU3MKH B pa3nu4HBIX (QU3NYECKUX MOAETIX. TpeOyeMble 3HaHUS U yMEHUS (OPMHUPYIOTCS B
pamkKax 0a30BOW yYacTu Mpo(ecCHOHATBHOTO ILUKJIAa OCHOBHOH 00pa3oBaTeNbHOM IpOrpaMMbl
OakanaBpuara.

OcBoeHue NaHHOH TUCHUIUIMHBI HEOOXOIMMO KaK MPEIIIECTBYIONIEE ISl IPOXOKIACHUS
Hay4HO-UCCJIEJOBATEIbCKOM M IMPOM3BOJCTBEHHOM MPAaKTUK W HAayYHO-HCCIEIOBATEIbCKOM
paboTel, a Takke Ui (PaKyIBTATUBHBIX  JUCHHIUIMH:  AJIEKTPOXMMHUKO-TEPMHUYECKAs
MoAH(UKAIHS CTUIABOB M (PU3UKO-XUMHUYECKHE METO/IbI 00pabOTKN MaTepHaoB.

4. O0beM JUCUUILINHBI (MOIYJIs1)
4.1. O0beM QUCUMIIIIMHBI B 32a4€THBIX ¢AUHUIAX C YKA3aHUEM aKaJeMHYeCKUX
(acTpoHOMHMYECKHMX) YaCOB U BH/bI YU4eOHOI padOTHI

Bunet yaeOHO paboTHI, Ounas popma
OO0m1ast TpyIOEMKOCTh B 3a4ETHBIX €IMHHIIAX 6
OO011ast TPYI0OEMKOCTb B 4acax 216
AyIUTOpHBIE 3aHATHS B 4acaxX, B TOM YHUCJIE: 168
Jlexnnu 92
[IpakTuueckue 3aHATHs 42
JlaboparopHbIe 3aHATHS 34
CamocrosTenbHas paboTa B yacax 48
KonTpois
dopma MpoMeKyTOUHOM aTTecTalu Ok3aMeH 8 cemecTp
3a4eT 7 ceMecTp.

4.2. O0beM KOHTAKTHOM padoThl Ha 1 o0y4arouierocs

Bugpl yaeOHbIX 3aHATUH Ounas popma
Jleknuu 92
IIpakTrueckue 3aHATHs 42
JlaGopaTtopHsbie 3aHATHI 34
Koncynsranmu 2
3ayeT/3aueThl 0,25
DK3aMeH/3K3aMEHEI 0,35
KypcoBsie paboTs —
KypcoBble npoeKTsl —
Bcero 170,6




5.Conep:kanue Q1MCHUNIMHBI (MOAYJIsl), CTPYKTYPHPOBAHHOE 110 TEMaM
(pa3aenam), ¢ ykazaHueM KOJIMYeCTBA YaCOB M BUI0B 3aHATHI
5.1 Temarnuyeckuii JIaH Y4eOHOM TUCUUIJINHBI

Haszpanue pasznena,
TEMBbI

Bcero
3.e/yac

AynUTOpHBIE 3aHTUS

Jlekm.

[Ipakr.

JIao.

CamMocTosTeIbHas
pabota

0O030p CTPYKTYPHBIX U
(U3NYECKUX METOJI0B
WCCIICIOBAHMSI TBEP.IBIX
TeJL.

Kpucrannorpadus kak
HayKa.
Kpucrannorpadpudeckue
HWHJCKCBI, HAITPABJICHUA
Y TIPOCKIINU

15

[IpeobpazoBanus
CHMMETPHHU

13

['pynnel cumMmeTpun

15

AHaJIN3 CTPYKTYPHBIX
U3MEHEHUH B CTaJH IIPU
TepMUUYECKON 00paboTKe

15

Penrrenorpaguueckue
METOIbI HCCIICTOBAHUS
MaTepHaJIoB

17

[Ipumenenue
T(paKIuK FIEKTPOHOB
Y HEUTPOHOB B
CTPYKTYPHOM aHaJIU3e

15

Makpockonuueckui
aHaJIN3

17

10

Mertamnorpaduueckue
METO/Ibl UCCIIEI0BAHUS

17

10

OneKTpoHHas
MHUKPOCKOTIHS

17

11

DNEeKTpOMarHuTHbIE
METO/bI MCCIIEI0OBAHUS

17

12

AKYyCTHYECKHE METO/IbI
HUCCIIENOBAHHUS

15

13

DK3aMeH

36

36

Hroro:

216

92

42

34

48

5.2. Conep:xanue:

Tema 1. O630p CTPYKTYPHBIX M (pU3HYECKHX METOJ0B MCCJIeI0BAHUS TBePIAbIX Tel.

OcHoBHOW HAa0Op (U3NIECKUX METOJIOB KaK eIrHasl CHCTeMa, IMO3BOJIIONIAs U3MEPUTh
WIN BBIYUCIUTH OOJBIIMHCTBO M3 M3BECTHBIX CBOWCTB, XapaKTEPUCTHK M MapaMeTPOB TBEPABIX
TEJI: OCHOBHBIE 3HAHUS W HABBIKHM, IMPHOOpETaeMble CTyIEHTaMHu; (U3MUYECKHE SIBICHUS,
JeKalMe B OCHOBE METOJOB; NPUHLMIIMAIBHBIE M peajbHbIE BO3MOXXHOCTH pa3IUYHBIX




METO/IOB; OCOOEHHOCTH METOJWK, TPeOOBaHUA K HCCIEIYyEeMbIM 00pa3liaM M HCIOJIb3yEeMO
anmaparype (mpubopam).

Tema 2. Kpucraminorpapus kak Hayka. Kpucramiorpagpuueckume HHAEKCHI,
HanpasJieHus U npoexkuun. [Ipeamer kpucramnorpadun. Kpucrannmdyeckue u amopgHbie Tena.
OcCHOBHBIE TIEPHOJBI PA3BUTHUSI KpUCTAIUIOTpaguu. MaKpOCKOMUYECKHEe CBOMCTBA KPHCTAJLIOB.
[ToHSATHS «OIHOPOAHOCTBY, «AHU3OTPOMHUN», «CUMMETpUs». CHOCOOHOCTh KPUCTAIIOB K
camoorpanke.  WHaekcel — miockocted W HampasineHui.  Crepeorpaduueckue  H
THOMOCTepeorpaduiecKie MpOeKIIH.

Tema 3. I[IpeoGpazoBanusi cummerpuu. [loHsTue cummMeTpuu. I1€MEHTh CUMMETPUH.
Knaccudukanus oneparuii CHMMETpUH B 3aBUCHMOCTH OT UX XapakTepa. DIEeMEHThl CUMMETPUN
I uw II poma. DHaHTHOMOpP(GHBIMH W KOHTPYIHTHO paBHbIe (urypsl. I[loBopoTHBIE ocH
CUMMETPHUU. 3€pKaIbHYIO IIJIOCKOCTh CAMMETPUU U LIEHTP UHBEpcUU. CII0KHBIE OCH CUMMETPHUH.
OCHOBHOH 3aKOH CUMMETPUHU KPHUCTAJUIOB. 3€pKajbHbIE OCH CUMMETpUU. VIHBEpcHOHHBIE OcU
CUMMETpPHHU.

Tema 4. I'pynnbl cumMmerpuu. Pemérku bpase. Cucrembr o6o3nauenuii: bpase,
[endnuca, 'epmana-Morena. ToueuyHble TPYMNIbl CUMMETpUU. MaTpUyHOE NpECTaBICHUE
CUMMETPUYECKUX olepaluii u rpynn cumMmerpun. Mununuposanue. 3akoH ['aton. Cummerpus
TUCKOHTHHYYMa. DENopoBCKUE TPYIIIBI.

Tema 5. AHaaIM3 CTPYKTYPHBIX M3MEHEHHII B CTAJHM NPHU TepMUYeCKOi o0padoTke.
Omnpenenenue conepkaHus yriepoja B MapTEHCUTE M KOJMUYECTBA OCTATOYHOIO ayCTEHHUTA B
3aKaJIeHHOHN cTanu. PeHTreHoaHann3 OCTAaTOYHBIX MaKpOHANpsKEHUH. AHaau3 AePEeKTOB IO
YIIMPEHHUIO JIMHUKM. PeHTreHoaHann3 BO3BpaTa M peKpuctauin3auuu. KauecTBeHHBbIM aHanu3
¢dazoBoOro cocrapa craju.

Tema 6. Pentrenorpaguueckue MeToAbl HCCICIOBAHUS.

@U3NYeCKUE OCHOBBI PEHTICHOCTPYKTYpPHOTO aHajau3a. [eopeTHYEeCKHEe OCHOBBI
PEHTTEHOCTPYKTYPHOTO  METOAa  HCCIeAOBaHMW. AmmaparHoe oOecreYeHue METO/0B
CTpYKTypHOTO ananu3a. KauecTBeHHBIH (ha30oBbIli aHanmu3. BpiOOp ycloBUE CheMKH MpU
¢dazoBoM aHanu3e. YCTaHOBIEHHE CTPYKTYpbhl KPHUCTAUIOB. PeHTreHoaHann3 oOCTaTOYHBIX
MaKpoHanpspDKeHud. AHanu3 J1e(eKTOoB N0 YUIMPEHHWIO JIMHUU. PeHTreHoaHanu3 BO3BpaTa.
Pexpucrannuzamnus. AHanu3 30HHON CTPYKTYpbl. AHaIU3 MOIYJIHPOBAHHBIX CTPYKTYp. AHalu3
¢a3oBoro cocraBa CTajqu. 3aKOHBI MOTracaHus AUQPPAKIUOHHBIX MaKCUMyMoOB. 3akoH Byibda-
bporra. Pemienue npakThyeckux 3aJad CTPYKTYpHOro M (pa3oBOro aHamusza MpU XHMHKO-
TEPMUYECKON 00pabOTKe METAIJIOB M CIIaBOB. LleMeHTarus, IMaHupOBaHHE; a30TUPOBAHHE;
HUTpoLeMeHTaIus; TuhOy3nOHHAST METAITA3ALIHS.

Tema 7. IlpumeHenue AuUPpPAKIUU IJIEKTPOHOB M HEHTPOHOB B CTPYKTYPHOM
aHaJam3e.

YerpoiicTBo U mpHHIMIT paboThl 31ekTpoHorpada. OCHOBHBIE METOAbI HEWTpoHOTrpaduu.
MarepuanpHo-TexHMUeCKass 0aza anms  wcciaenmoBanuid.  [IpemmyriectBa W HEAOCTATKH
HelTpoHorpauu W SIEKTpPOHOrpadUH MPH pEIICHUH TNPAKTHUECKUX 3a1ad  (pU3nyecKoro
MaTepuagoBereHus. OU3nyeckue OCHOBbI HEUTPOHOTPaUUECKOro U 3JIEKTPOHOrpadpryecKoro,
CIEKTPAJIBLHOT0, MUKPOPEHTI€HOCIIEKTPATIBHOTO METOJIOB UCCIIEIOBAHMSL. .

Tema 8. Makpockonnyeckuii aHAIH3.

OOme mNpUHIMOB MAaKPOCKOMMYECKOTO aHan3a. XHMHYECKHE PEakTHBBI IS
BBISIBJICHHSI MAKPOCKOITMUECKUX 1e(PEKTOB, paKOBUH, 1Op. MeTo bl onpeiesieHus MUKPOTPEIIHH.
Bo03MOXHOCTH JIFOMUHECHEHTHOTO METOAA. MarHuTHO-NOPOILIKOBBIM METO/.

Tema 9. MeTaniorpaguyeckue MeTObI HCCJICTOBAHMS.

Wzrorosnenne meramiorpadhuiyeckux MUIH(POB. XUMHUECKUE PEAKTUBBI JUIS BBISABICHUS
MHUKPOCTPYKTYp. MeTroa cBetsioro mois. Meton TeMHoro mossi. Meton (a30Boro KOHTpacTa.
Meton muddepeHmanbHO-UHTEPHEPSHIIMOHHOTO KOHTPACcTa. YBEIWYCHHE W pa3peliarorias
CIOCOOHOCTh ~ ONTHUYecKkoro aHanusa. MmmepcuonHas onrtuka. KonuuecTBeHHBIH U
Ka4eCTBEHHBI MeTaiorpaduyeckuil aHanu3. AHalIM3 CTPYKTYypbl MEpIUTa, MapTeHCUTA H



OonpeacICHUEC BCIWYMHBI 3CpHA TII0 CTAHAAPTHBIM [IKaJIaM. MGTOILI)I KOJIUYECCTBCHHOM

MeTaIorpadum.
Tema 10. DiIeKTPOHHAsi MUKPOCKOIIHS.
duznyeckue OCHOBBI 3NIEKTPOHHO-MHUKPOCKOIIMYECKOT O, CIIEKTPaJIbHOTO,

MHUKPOPEHTT€HOCTIEKTPAILHOTO METOJIOB HMCCIIEAOBaHUs. ArmmapatHoe OOeCIieueHne METO/IOB
CTPYKTYPHOI'O aHayiu3a. YCTPOMCTBO M MPHHIMIT PabOThI 3JIEKTPOHHOI'O MHKpOcKoma. Pemenue
NPaKTUYECKUX 3a/lad CTPYKTYPHOTO M (Pa30BOTO aHaM3a MpU XUMHKO-TEPMUYECKOH 00paboTKe
MeTaulIoB M ciutaBoB.  DotoanekrpoHHas cnektpockonus (PIC);  ynpTpaduoneronas,
pentreHoBckasi ¢otodnekrpoHHas crekTpockonus (POIC mwm ICXA); 0Ke-CreKTpOCKOIHS;
ANepHbId MarHUTHBIA pe3oHaHc (SIMP); snexTpoHHbIi napamarHuTHbIM pe3oHanc (OIIP);
MeccOay?poBCKasi CIEKTPOCKOIHSI.
Tema 11. AkycTH4YecKHe M 31eKTPOMAarHUTHBIE METOAbI HCCJIeI0BAHUS.
AKyCTUYECKUE, BUXPETOKOBBIE, KO3PLUTHUMETPUYECKHE UM TEPMOIEKTPUUECKUE METOJIbI
UCCIIEIOBAaHNSl CTPYKTYPHBIX M (Da30BBIX MNPEBpAILLCHUI NpU TEPMUYECKOM 0O0pabOTKeMETalIoB.
HccnenoBanne npeBpallieHUid MpU OTXKHUIE, 3aKajlKe, OTIycKe, ctapeHHd. OTITyCKHasi XpYyIKOCTb
craqi. OCHOBHbIE TEXHOJOTMYECKHE CXEMbl TepMHUueckoi oOpalortku neraneil. Tepmuueckue
HanpspkeHus. BpIOOp W onTUMEBaIMA  PEeXUMOB  TepMHUYecKod 00paboTku. TexHomorum
TEPMUYECKOM 00pabOTKH C UCTIOIb30BAaHHEM BBICOKOKOHIIEHTPHPOBAHHBIX HCTOYHUKOB SHEPIHH.
Tema 12. AkycTH4YecKHe M 3JIeKTPOMAarHUTHbIE METOAbI HCCJIEIOBAHMS.
AKyCTHUYECKHE, BUXPETOKOBBIEC, KOIPLUTHUMETPUYECKHE WM TEPMOIEKTPUUECKUE METOIBI
UCCJIEIOBAHNS CTPYKTYPHBIX U (ha30BbIX MpEBpAILEHUN NMPU TEPMHUUECKON 0OpabOTKEMETALIOB.
HccnenoBanye NpeBpallicHUH NPU OTXKWIE, 3aKaJIKe, OTIyCKe, CTapeHuH. OTIyCKHas XpYyNKOCTb
crami. OCHOBHBIE TEXHOJOTHYCCKHE CXEMBI TEPMHUYECKOH 00paboTku paeranedl. Tepmudeckue
HanpsbkeHus. BpiOop W onTuMM3anMs  peXUMOB  TepmMuueckod oOpaboTtku. TexHonoruu
TEPMUIECKOH 00pabOTKH C UCTIOIB30BaHIEM BBICOKOKOHIIEHTPHPOBAHHBIX HCTOYHUKOB SHEPTHH.

6. MeTonnueckue MaTepuaJibl 1JI 00y4ar0IUXCH M0 OCBOCHH IO TMCHMIIHHbI

Kypc «Metoasl aHanm3a MaTeprasioBy MpeIHA3HAYCH IS CTYICHTOB HHCTUTYTa (PU3UKO-
MaTeMaTUYECKUX M €CTECTBEHHBIX HAayK HampaBlIeHHUS NOATOTOBKU «Dusukay. (18 ycBoeHus
U3JIaraeMoro Marepuajia OT cllymmartesied TpeOyercs 3HaHHME MaTeMaTHYeCKOTO aHalln3a,
BEKTOPHOTO W TEH30PHOTO aHallu3a, MOJEKYISIpHON (U3MKH, TEepMOAMHAMUKH, KBaHTOBOMU
MEXaHUKH, aTOMHOM U SIIEPHON (DU3HKH..

B nanHOM Kypce mpeacTaBieHbl HEOOXOAMMBIE CBEIEHHUS MO BEKTOPHOMY aHAIu3y M
JJIEMEHTAM TEH30PHOTO aHalln3a, IIO3BOJISIIONIME B JalbHEHIIEM U3ydaTh (U3NYCCKUC
BEJIMUMHBI, UMEIOIUE BEKTOPHYIO WM TEH30pHYIO mpupoay. Kak u3BecTHO, B Qu3MKe Kpome
CKaJISIPHBIX BEJIMYHH: TEMIIepaTypa, Macca, INIOTHOCTh BEIIECTBA BCTPEUYAOTCSI BEKTOPHBIC: MTOJIC
CKOPOCTEi, YCKOPEHUMN, CHIIOBBIE XapaKTEPUCTUKU TOJNeH, a TakkKe OOBEKThI Oojee CIOXKHOU
IPHUPOIBI — TeH30pbl. Orepary ¢ TAKUMHA MaTeMaTHIeCKUMU 00bEKTaMU TPeOYyIOT HEKOTOPOTO
0CO0OT0 HaBbIKa, KOTOPBIH TPAKTHUYECKH HE 3aTparuBaeTcss B paMKaX AUCIMILTAHBI
«Maremarnyeckuii aHanmu3». YaCTUYHO BOCHOJIHUTH ITOT NPOOEN W TMpHU3BaHA TUCIUIUIMHA
«MeTozpl aHATHM3a MATEPHATIOBY.

Kypc cHaGkeH HEOOXOAMMBIM KOJIMYECTBOM MPHUKIAJHBIX 3a7ad, B TOM YHCIE
dusznyeckoro xapakrepa, CIOCOOCTBYIOIIMUX JIyYIIEMy YCBOCHHUIO TOHSATHH M METOIOB
BEKTOPHOTO M TEH30PHOTO aHaim3a, Oojiee TOro (GopMain3M MaKCUMAIBHO TPUOIMKECH K
HY)KJaM TeopeTudeckod ¢u3uku. TeH30pHbI aHanmu3 A (QU3MKa — 3TO MaTeMaTHU4YeCKUU
amnmapar, ¢ TOMOIIBI0 KOTOPOTO HE TOJIEKO COKPAIIAIOTCS MHOTOCHCTEMHBIC BBIKJIAJIKH, HO U
KOHLIGHTpHpYyeTcs (u3nueckast uzesl, Tak KaK HCIOJIb30BaHHWE TEH30PHOIO aHallh3a MO3BOJISET
OTOJIBUHYTH HAa BTOPOM IIJIaH CIOKHYIO TEOMETPHUSCKYIO KAPTHHY (PU3UUECKOTO SBIICHHSL.

[lenb maHHOTO Kypca COCTOWT B MOBBIIICHUU MPO(HECCHOHATBHOTO YPOBHS MOATOTOBKHU
OakanaBpa, oOecreueHHE HEOOXOAMMBIMH 3HAHUSMH W PA3BUTHE NPAKTUYECKUX HABBIKOB
paboThl C OCHOBHBIMHU MaTeMaTUYeCKUMHU OObEKTaMH BEKTOPHOTO M TEH30PHOTO aHAN3a.
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3anaanI/I H3YyUCHUSA KypcCa ABJIAIOTCA: 3aKPCIIMTh U Pa3BUTh 3HAHHWA, YMCHUA U IPHUCMBI,
IMNOJIYYCHHBIC ITPHU YCBOCHUHN KYPCOB, Ha KOTOPBIC OMMUPACTCS JaHHASA NUCHUILINHA; ITIOATOTOBUTH
HCXOI[HLIfl YPOBCHb 3HAHUN H HaBBIKOB, H€O6XOZII/IMI)IX AJi1 yCIICHIHOTO OCBOCHHUA KYpPCOB
TCOpGTH‘IGCKOfI (I)I/ISI/IKI/I, HAIIpUMCEP, TCOPETUICCKAsL MEXAHUKA, SJICKTpOAUHAMUKA U T.H.

6.1. CamocTosiTe/ibHasi paboTa 00yYAIOUIUXCS MO0 TUCHHUILINHE (MOIYJII0)

Ne Paznen (Tema) 3ananue Yacel Metonuyeckue dopma
n/n AUCHUTIMHBI PEeKOMEHIaliH 110 KOHTPOJISI
BBINOJIHEHHUIO 32 JaHHHA
1 KoncnektupoBan Hcnonb3oBarh Ompoc,
O030p CTPYKTYpHBIX | €  MaTepHaloB MaTepualnsl  JICKUMH U mpoBepka
1 HU3UIECKUX y4eOHOMH cemMuHapoB 1o «Metonam koncrexra,
METOIOB JIUTEPATYPBI, ] | aHamsa MaTepi’IagOB» " Inposepka 3amaq
HNCTOYHUKH - nus3
UCCIIEIOBaHM OTBETHI Ha [1-3] N
CITMCKa OCHOBHOH
TBEPABIX TEI. KOHTPOJIbHbBIE
JIUTEPATYPBL.
BOIIPOCHI
2 | Kpueramiorna dus Koncnextuposan Hcnonp30BaTh Ompoc,
KfK HAVKA p e  MaTepuailoB MaTepuaibl  JEKUMH M [mpoBepKa
K HCTZHJ_I&)F aq)quc yqe6HOI‘,’I CEMHUHAPOB 110 <<MeT0,I[aM KOHCIIEKTA,
p p THTEPATYDE, 1 AHAIN3a MATEPHANOBY M |nopenka 3amad
KH€ NHIECKCHI, OTBETHI Ha ucrounuku  [1-3] w3
HaIllpaBJICHUA U KOHTDOIBHELE CITMCKa OCHOBHOM
MIPOEKLIUU Bonp]?)cm JIUTEPATyPHL.
3 KoHncnextuposan Hcnosnb3oBarh Omnpoc,
ue  MaTepuaioB Marepuanbl  JICKIMH ¥ [mpoBepKa
[Toeo60a30Rams yueGHOi ceMuHapoB 1o «MeTtoxam KOHCIICKTA,
pcoop HTepaTypbI, 1 AHAIN3a MATEPUANOBY U \ynopenka 3anad
CUMMETPUHA OTBETEI Ha ucroynuku  [1-3] w3
KOHTPOJTEHBIC CIIUCKa OCHOBHOM
P JIUTEPATYPBL.
BOIIPOCHI
4 KoncnektupoBan Hcnonp3oBars Omnpoc,
He  MaTepualioB Matepuansl  JIEKUMH U \mpoBepka
y‘Ie6HOI\/JI CEMHUHAPOB 110 <<MeT0,I[aM KOHCIIEKTA,
[pyIIsl CAMMETPUH | JIATEPATYPBI, | | @Hammsa MarepuanoB» M innopepka 3amau
OTBETHI Ha uctounukun  [1-3] w3
KOHTDOILHEIE CITMCKa OCHOBHOM
P JINTEPATYPBL.
BOIIPOCHI
5 KoHncnextuposan Hcnosnb3oBarh Omnpoc,
Ananuz e  MarepuaioB Matepuaibl  JICKUMi U mpoBepka
CTPYKTYPHBIX y4eOHOI cemuHapos no «MeTomam [oncrexra,
V3MEHEHMH B CTAlM | JIATEPATYPHI, ] | aHamsa MaTepi’IaJ;OB» ¥ nposepka 3agau
v HCTOYHHKU - nu3
IIPU TEPMHUYECKON OTBETHI Ha [1=3] N
CITHCKa OCHOBHOM
o0OpaboTke KOHTPOJIbHbBIE
JIUTEPATYPBI.
BOIIPOCHI
6 KoncnektupoBan Hcnonp3oBars Omnpoc,
Penrenorpaduuec He  MaTepualioB Matepuainsl  JIeKUMH U mpoBepka
o h}[{g;ogblrp HACCKH y‘Ie6HOI\/JI CEMUHAPOB 110 ((MeTO,I[aM KOHCIIEKTA,
JIUTEPATYPBbI, | | aHalmsa MarepuanoB» M inopepka 3aqau
HUCCIICIOBAHUA OTBETHI Ha uctounukun  [1-3] w3
MaTepHajoB KOHTPOIEHBIC CIHUCKa OCHOBHOM
P JINTEPATYPBL.
BOIIPOCHI




7 | Honmenemme KoncnexktupoBan Hcnonp3oBars Omnpoc,

p e  MaTrepuailoB MaTepuabl  JICKUUA U IIpOBEPKa
aubpakun yaeGHOI ceMuHapoB 1o «MetonaM |koncrexra,
AJIEKTPOHOB U
e I:) OB B JIUTEPATYPHhI, aHajnsa MaTep{IagOB» " Inposepka 3anau

Tp OTBETE Ha ucrounukn  [1-3] u3
CTPYKTYpPHOM CIHCKa OCHOBHOM
KOHTPOJIbHbBIE
aHaIu3e JIUTEPATYPBIL.
BOIIPOCHI
g | Makpockonuueckuii | Pemenue Hcnosnb3oBarh Omnpoc,
aHaIu3 3aJlaHusl, OTBETHI MaTepuaibl  JICKUMi U mpoBepka
Ha BOIpPOCHI K cemuHapos no «MeTomam [oncrexra,
3aueTy aHajiM3a MarcpuajioB» H pOBEPKa 3a1au
ucrounuku [1-3] w3
CITMCKa OCHOBHOM
JIUTEPATYPBIL.
9 | Meramnorpaduuecku | Pemenue Hcnosnb3oBarh Omnpoc,
€ METOJIbI 3aJaHUsA, OTBETHI Marepuaisl  JICKIUA | poBepKa
HUCCIIEIOBAHUS Ha BOIPOCHl K cemMHHapoB 1o «MeTonam KOHCIIEKTA,
3aueTy aHajim3a MarcepuajioB» H NpoBEPKa 3a1a4
ucrounuku [1-3] w3
CITMCKa OCHOBHOM
JIUTEPATYPBIL.
10 | OnexrpoHHas KoHncnexktuposan Hcnonb3o0Bath Omnpoc,
MHUKPOCKOIHNA e  MaTepuailoB MaTepuaibl  JICKUMi U mpoBepka
yueGHOM ceMHHApoB 1o «MeTonaM |koncrekra,
JIUTEPaTyPBI, aHalnsa MarepuanoB» H \nnopepka 3amay
OTBETHI Ha ucrounuku  [1-3] w3
CITMCKa OCHOBHOM
KOHTpPOJIbHBIE
JIATEPATYPHI.
BOIIPOCHI
11 | OnexrtpomaruutHeie | Pemenue Hcnonb30Bath Omnpoc,
METObI 3aJaHus, OTBETHI Marepuaibl  JICKUHH U IIpOBEPKa
UCCIIE0BAHUS Ha BONPOCH K ceMnHapoB 1o «MeTonaM koncnexra,
3auery dHaJIn3a MarcepuajioB» H pOBEpKa 3a1a4
ucrounukn  [1-3] wu3
CIIMCKA OCHOBHOM
JIUTEPATYPBL.
12 | AkycThueckue Pemenne Hcnonb3oBath Omnpoc,
METObI 3aJaHusA, OTBETHI Marepuaibl - JICKUHi U IIpOBEPKa
UCCIIE0BAHUS Ha BONPOCH K ceMnHapoB 1o «MeTonaM koncnexkra,

3a4ery

aHaJIn3a MarcepuajioB» H

ucrounukn  [1-3] wu3
CIIMCKa OCHOBHOM
JIUTEPaTypPHl.

[IpOBEpKa 3a]1a4

6.2. TemaTuka v 3a1aHUA JJI1 NPAKTHYECKUX 3AHATHI
Hwxe npuBeeHsl IpUMEPHBIE IUIAHBI IPAKTUYECKUX 3aHATHMN.

Cemunap 1.

Tema: O030p CTPYKTYPHBIX H (pM3MUYECKUX METOI0B MCCJICOBAHUS TBEPABIX TeJl.

3aoanusn:

1. [ToBropenue paznena «da3zoBeie mpeBpamieHus» U3 Kypca «MonekyasapHas Gu3rka»
U3 y4eOHOro TUIaHa MOAroTOBKU OakanaBpoB 1o HanpasieHuio 011200.62 «Duszukay.

2. Pewenue 3anau. [Ipumepsl 3aaau:
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2.1. PaccuuTarh COOTHOIIEHHE CTPYKTYPHBIX U ()a30BBIX COCTABIAIOMINX B CTANAX 15,
45, Y8, Y12. BeiOpaTh BO3MOKHBIE U ONITUMAJIbHBIE METO/IbI HCCIICIOBAHMUS.

2.2. OnpenenuTs Juana3oH JJIWH MAapTEHCUTHBIX UIVI U CPEIHEr0 pacCTOSIHUS MEXIy
HUMH 110 MuKpodoTorpadun. Byaer mu mocTaToduHo paspemieHus ONTHYECKOTO MHKPOCKOIIA
JUISl OLIEHKH 3THX MapaMeTpoB?

3. KoncnexkTtupoBaHHE COOTBETCTBYIOLIMX maparpagoB U3 CIHCKAa OCHOBHOM
autepatypsl [1-3] 1 U3 cnucka 1OMONIHUTEIBHOM IUTeEparypsl [1].

OO6cyxxnaeMbie BOMPOCH: THUIIBI CTPYKTYp W UX OCHOBHBIE XapakTepHCTUKU. OOBEKTHI
CTEpPEOJIOIMYECKOTO HUCCIIEA0BaHMs, CIOCOOBI UX MOATOTOBKH K aHanu3y. [IpuHIUNIbI, METOAbI U
TOYHOCTH CTepeosiorudeckoit pekonctpykuuu. [Tpuniun KaBansepu-Akepa-Inaronesa. Metoss
NOJTy4YeHUsT  MepBUYHOW  MH(oOpMamuMM M pacueTHble  XapakTepucTUKH.  [loHsTHE
IPEICTaBUTEIbHON BBIOOPKM B cTepeosiorud. MeTonbl ompeneiaeHus o0beMHOM nonu ¢as,
CpPEJHEro pasMepa 3€pHAa WIM 4YacTHIbl, CPEIHEro pPacCTOSIHHUS MEXAYy 4YaCTHLIAMH,
pacmpenenieHusi 3epeH WM YacTHIl 10 pasMmepaM, Kod(QQHUIHEHTa BBITSHYTOCTH (OPMBI,
CBSI3aHHOCTH CTPYKTYpBI. Pacnipenenenue 3J€MEHTOB CTPYyKTYpbl B IPOCTPAHCTBE.

Cemmunap 2.

Tema: Kpucrannorpapus kak Hayka. Kpucramuiorpagpuyeckue HHAEKCHI,
HanpasJieHus1 1 npoekuuu. [Ipenmer kpucramiorpaduu. Kpucrannmueckue u amopdHbie Tema.
OcCHOBHBIE TIEPHOJBI PA3BUTHUSI KpUCTAILIOTpaguu. MaKpOCKOMUYECKHEe CBOHCTBA KPHCTAJUIOB.
[ToHATHS «OHOPOJHOCTB», «AHU3OTPONUS», «CUMMETpHUs». CHOCOOHOCTh KpPUCTAIOB K
camoorpanke.  MHaekcel — miockocted W HampasieHuil.  Ctepeorpaduueckue  H
rHOMOCTepeorpaduyeckre mpoeKIHH.

Cemunap 3.

Tema: Ilpeodpa3zoBanust cummerpuu. [loHaTHe cCUMMETpUU. DJIEMEHTHI CUMMETPUH.
Knaccugukanus onepanuii cCHMMETpHM B 3aBUCUMOCTH OT MX XapakTepa. DJIeMEHThl CAMMETPHUU
I uw II poma. DHaHTHOMOpP(GHBIMH U KOHTPYIHTHO paBHbIe (urypsl. IloBopoTHbIE ocu
CUMMETPHUH. 3€PKaIbHYIO IIJIOCKOCTh CAMMETPUU U LIEHTP UHBEpcUU. CII0KHBIE OCH CUMMETPHH.
OCHOBHOH 3aKOH CUMMETPUHU KPHUCTAJUIOB. 3€pKajbHbIE OCH CUMMETpUHU. VIHBEpCcHOHHBIE OCU
CUMMETPHH.

Cemmunap 4.

Tema: I'pynnbl cummerpum. Pemérku bpase. Cucremsl o6o3nauenuii: bpase,
[llendmmca, I'epmana-Morena. TodeuHble TPYIIBI CUMMETpUH. MaTpHYHOE MpEICTaBICHUE
CUMMETPUYECKUX Ollepalvii ¥ rpynn cuMmMmerpuu. Muaunuposanue. 3akoH ['aton. Cummerpus
JUCKOHTHHYYMa. DENOpOBCKUE TPYIIIBI.

Cemmunap 5.
Tema: AHaIN3 CTPYKTYPHBIX M3MEHEHHUI B CTAJIH NPU TePMUYeCKOii 00padoTke.

3aoanus:

1. KoHCTIeKTHI COOTBETCTBYIONIUX mMaparpados yueOHou muteparypsl [1],[2] u [3].

2. Pemrenue 3ama4, pa3dop BOPOCOB TECTA..

I[Ipumepnoe 3amanue. PacmmdpoBka JIEKTPOHOTPAMMEI CTAM TOCIE TEPMHUYECKOM
00paboTKu.

3. [loaroroBka mpe3eHTaluy J0KJIaaa ¢ HEOOXOAUMbBIMU WILTIOCTPALIUSIMHU.

Tembl 1011 10KJIa10B (pedeparoB)

— DOKCHEepUMEHTAIbHBIE METOJIbI OMpPEACNICHUS COJAEpXKaHUS Yriepoia B MapTEHCUTE
3aKaJIeHHOM cTaiu;

— Anmapatypa Juisi IpOBEIeHUs CTPYKTYPHBIX HUCCIICIOBAHUN;

— Pazpemaromnias cnocoOHOCTh albTEPHATUBHBIX METOJIOB CTPYKTYPHOTO aHAIN3a;
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— KomimiekcHrbie HCCIICOO0BAaHMA, IMPOBOAHUMBIC C IMOMOIINBIO COBPEMCHHBIX q)HBI/I‘-IeCKI/IX
METO/IOB aHaJIN3a CTPYKTYPbl MATEPHAJIOB.

OOGcyxnaemple Bompockl: OmpeaenieHue CoJAepKaHUs yriepoja B MapTEHCUTE U
KOJIMYECTBA OCTATOYHOTO ayCTEHWTAa B 3aKAJICHHOW CTald. PEHTreHOaHaIN3 OCTAaTOYHBIX
MaKpOHaIpsDKeHUH. AHanu3 J1e(eKTOB M0 YIIUPEHUIO JUHMM. PeHTreHoaHanau3 BO3BpaTa U
pekpucTaum3anuu. KauecTBeHHbIN aHaU3 (a30BOr0 COCTaBa CTalIH.

Cemmunap 6.

Tema: Pentrenorpaguyeckue MeToAbl HCCJIEJ0BAHUA MAaTEPHAIOB.

3aodanus:

1. KoHCIeKThI COOTBETCTBYIONIUX mMaparpados yueOHou muteparypsl [1],[2] u [3].

2. Pemenue 3amau.

IIpumepnoe 3amanme. PacumdpoBka pEeHTIEHOpaMMBbI CTaJd IOCIIE TEPMHUECKON
00paboTKu.

3. [loaroroBka mpe3eHTaluy 10KjIaaa ¢ HEOOXOAUMbBIMU MILTIOCTPALIUSIMH.

Tembl 1011 10KJIa10B (pedeparoB)

— Omnpenenenre 0cTaTOYHOrO ayCTEHUTA B YIJIEPOAUCTOM CTaju;

— BbI160p XapakTepuCTHUECKOr0 PEHTI€HOBCKOTO U3TY4YEeHHUs MO/ KOHKPETHYIO 3a/1a4y;

— OnTuMH3aIus peXUMOB MOJTYYEHHs] pEHTTEHOBCKOM TU(paKkTOrpaMMmBbl;

— Omnpenenenns KOHUEHTPALUU YIVIEPOa B MAPTEHCUTE CTaJIM MPHU OTITYCKE.

Ob6cyxmaemble Borpockl: KauecTBeHHBIN (ha30BbIN aHAN3. BBIOOp yCIOBHI CHEMKH MPH
¢da3zoBoM aHaiu3e. YCTaHOBJIEHUE CTPYKTYpPbl KpPUCTAJUIOB. PeHTreHoaHalin3 OCTaTOYHBIX
MaKpoOHANpsHKeHUH. AHanmu3 neeKTOB O YHIMPEHHWIO JIMHWUU. PeHTreHoaHanm3 BO3BpaTa.
Pexpucramnmzanus. AHannu3 30HHON CTPYKTYpbl. AHaJIM3 MOIYJIMPOBAHHBIX CTPYKTYp. AHaIu3
¢dazoBoro cocrapa cranu. CTpyKTypHbIe U (a30BbIe MIPEBPAIICHUS TPU TEPMUUYECKONU 00paboTKe.
[TpeBpamieHus Ipyu OTXKUTE, 3aKalIKe, OTIYCKe, cTapeHuH. MccnenoBanue OTIyCKHON XpYNKOCTH
ctan. OCHOBHBIE TEXHOJIOTHYECKHE CXEMBbl TEPMHUUYECKOW OOpaOOTKU [eTajiel M METOII0B
KOHTpOJIsl KadecTBa TepMooOpaboTku. TepMuyeckue HampsKeHUs M HUX  KOJUYECTBEHHas
olleHKa. BpIOOp M onTuMHU3aus PEKMMOB TEPMUYECKOH 00paboTku. PeHTreHorpaduveckue
UCCIIEIOBaHMS KauecTBa TEPMUUECKOM 00pabOTKH cTaseil U CIIaBOB.

Cemmunap 7.

Tema: IIpuMeHenue MdpakUUM 3JIEKTPOHOB U HEHUTPOHOB B CTPYKTYPHOM
aHaJImM3e.

3aoanusn:

1. KoHCnieKThI COOTBETCTBYIOMIUX mMaparpados yueOHoit nuteparypsl [1],[2] u [3].

2. Pemenue 3amgau.

IIpumepHoe 3aganHme. PacimdpoBka 3JIeKTPOHOTPAMMBI CTAIHM IOCIE TEPMHUECKOM
00paboTKH.

3. [ToaroroBka mpe3eHTAMK JOKJIAaAa C HEOOXOIUMBIMH WILTIOCTPAIIUSIMHU.

Tembl AJ151 10K12/10B (pedepaToB)

— 3aaun, KOTOpbIE HEBO3MOXKHO PELIUTh O€3 METO/I0B HEHTPOHOT pauH;

— Anmapatypa Uit IpoBeIeHUsT HEUTPOHOTPapUISCKUX UCCIICIOBAHUIT;

— Pazpermaromas ciocobHOCTh HeTpoHOrpaduu 1 AnekTpoHorpaduu;

— KowmrulekcHble  HMccnenoBaHUs, TPOBOAMMBIE € IOMOLIBKO IPOCBEYMBAEMOIO
3JIEKTPOHHOT'O MUKPOCKOTIA.

OO6cy:xnaeMble BONPOCHI: YCTPONHCTBO M MPUHLUI paboThl nnekTpoHorpada. OcHOBHBIE
MeTOo/Ibl HeliTpoHOTrpadguu. MarepuanbHO-TexHUYecKast 6a3a 1 uccnenoBanuii. [lpeumymiecrsa
U HEJOCTAaTKW HEWTpoHOorpaduu U 3JIEKTpOHOrpaguu NpU pElIeHMHM NPAaKTUYECKHUX 3aj]ad
¢usuueckoro  MarepuanoBegeHus.  Du3MUecKHMEe  OCHOBBI  HEHUTpOHOTpapHUUEcKoro U
ANIEKTPOHOTpahUUYECKOro, CHEKTPAJILHOTO, MUKPOPEHTI€HOCIEKTPAIBHOTO METOZIOB
UCCJIEIOBAHUS.
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Cemmunap 8.

Tema: MakpocKkONIMUYeCKU aHAIU3.

3aoanus:

1. KoncnekTsl cooTBeTCTBYIONINX Maparpados yueOHoi nuteparypsl [1],[2] u [3].

2. Pewienue 3anad.

IIpumepHoe 3aganme. OUEHUTh HAIMYME MUKPOTPELIMH B 3arOTOBKE IMOPHIHEBOIO
najbla o pe3ysibTaTaM MaKpOCKOIMYECKOTO aHaIn3a. .

3. [TonroroBka mpe3eHTaIy A0KIaaa ¢ HEOOXOMUMBIMHU WILTIOCTPALIUSIMH.

Tembl A151 10K1a/10B (pedepaToB)

— TeopeTnueckrie OCHOBBI CTEPEOTIOTHH

— Tumbl CTPYKTYp U MX OCHOBHBIE XapaKTEPUCTUKH.

— OOBEKTHI CTEPEOTOTUIECKOTO UCCTIEIOBAHHS, CIIOCOOBI MX TIOITOTOBKH K aHAIIU3Y.

— [ IpyHLMIIBL, METOIBI U TOYHOCTH CTEPEOSIOTMYECKON PEKOHCTPYKIIHH.

— IIpunun KaBanbepu-Akepa-I naronesa.

— MeToznbI oNyYeHHs IEPBUYHON HH(POPMALIUH M PACUETHBIE XapaKTEPUCTHKH.

— IlonsTHE NpeaCTaBUTENEHON BHIOOPKH B CTEPEOTIOTHH.

OO6cysxmaembie BOIIPOChl: MeTobl onpeiesieHus 00beMHOM 1011 (a3, CpeHero pazmepa
3€pHa WIHM YaCTHIIbl, CPEJHEr0 pacCTOSHUSA MEXAY YaCTHULIAMH, PACIPEICICHUS 3€pEeH WIH
4acTuI] MO pa3MmepaM, Kod((UIMEHTa BBITIHYTOCTH (DOPMBI, CBSI3aHHOCTH CTPYKTYDBI.
Pacnpenenenue 31eMEHTOB CTPYKTYpbl B MPOCTpPAHCTBE. METOAbl KOJIMYECTBEHHOTO aHalu3a
MUKpOCTpYKTYyphl. Coneprkanue U nopsiiok BeimonHeHus padot mo 'OCT 5639-82 «Cranu u
cruiaBbl. Metoasl BbIsiBIIEHUsA U omnpeneneHus BenuuuHbl 3epHa» U [OCT 1778-70 «Craib.
Mertamorpadgudeckne METOIbI ONMPEICICHHUS HEMETAIUTMUSCKUX BKIIFOUCHUN». YCTPOWCTBO U
OPUHLUN Pa0OTHl aBTOMAaTHYECKMX aHAIMW3aTopoB u3oOpaxenuil. Ilopsgok paboTel Ha
anasmzarope EPIQUANT.

Cemmunap 9.

Tema: MeTajutorpagpuyeckue MeToAbI HCCJIEI0BAHU.

3aoanus:

1. KoHCTIeKTHI COOTBETCTBYIOIMKX MaparpadoB yueOHou autepatypsl [1],[2] u [3].

2. Pemenue 3agau.

IIpuMmepHoe 3axanue. PaccunTaiite yieapHOE SJIEKTPUUECKOE CONPOTUBIICHNE TpadeHa.

3. [lonroroBka mpe3eHTaINH A0KIaaa ¢ HEOOXOMUMBIMU WILTIOCTPALIHSIMH.

Tembl 1151 10KJIa10B (pedeparToB)

— [opsiaok mpoBeieH!s] KOTMYECTBEHHOT'O aHAIN3a HA COBPEMEHHBIX MPOrPaMMHBIX
KOMIUIEKCaX;

— TodHOCTH aBTOMATHUECKOTO aHATIN3a, MHCTPYMEHTAJIbHBIE TOTPEITHOCTH, TIOTPEITHOCTH,
CBSI3aHHBIE C [TPETIAPUPOBAHUEM.

— Metonp! onmy4YeHus: MIepBUYHON WHPOPMAITUHU TSI KOJIMYECTBEHHOTO aHAIN3a CTPYKTYPBI
CIUIaBOB HAa ONITUYECKOM MHUKPOCKOIIE;

— Metonp! monmyyeHus: MepBUYHON HHPOPMAITHH TS KOJIMYECTBEHHOTO aHAIN3a H3JIOMOB Ha
PacTpOBOM 3JIEKTPOHHOM MHUKPOCKOIIE

— Onpenenenue pa3mepa HEeMETAUTMYECKUX BKIIOUEHHUH B cTalsiX U ciaBax no [OCT
1778-70 «Cranbs. Metaioropadudeckue METOIbI ONPEACTICHISI HEMETAIUTMYCCKUX BKITIOUCHUID)

— Onpenenenue pazmepa 3epHa no ['OCT 5639-82 «Cranu u criaBbl. MeTo/bI BBISIBICHUS U
OIpEIEICHNS BEJIMYUHBI 3€pHA

OO6cyxnaeMbie Borpockl: [IpaBuna onpeneneHre NpeacTaBUTeIbHOM BBIOOPKH B
ctepeosiorun. [lopsiiok onpeeneHust 00beMHOM 1011 (ha3 B criaBe MeTooM [ 1arosieBa 1 METOIOM
cexymux. [lopsinok onpeneneHust CpeHero pa3Mepa 4YacTUIl METOIOM CceKyIuX. KonnyecTBeHHbIIM
aHaJIN3 CTPYKTYPbI JETUPOBAaHHOM J1aTyHn OnpeeneHne IIOTHOCTH UCIOKAINI B aTFOMHUHAEBOM
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CILIaBEC.

Cemmunap 10.

Tema: D1eKTpOHHAS MUKPOCKOMHUS.

3adanus:

1. KoncnekTsl cooTBeTCTBYIONINX Maparpados yueOHoi nuteparypsl [1],[2] u [3].

2. Pemenue 3anau.

IIpumepHoe 3apanme. PactmmdpoBka 371€KTPOHHO-MHUKPOCKOIIUYECKOTO H300paskeHHs
CTaJIM MOCJIE TEPMHUYECKON 00pabOTKH.

3. IToaroroBka mpe3eHTalMK JOKJIaga C HEOOXOIUMBIMU HILTIOCTPALIUSIMHU.

Tembl A151 10K1a/10B (pedepaToB)

— 3azauu, pernraeMble METOA0M 3JEKTPOHHOM MUKPOCKOIHH.

— MeTtoap! npuroToBieHus: 00pa3LoB IS IPOCBEUUBAIOILIETO AIEKTPOHHOTO MUKPOCKOIIA

— PactpoBas 31eKkTpoHHas MUKPOCKOIHS;

— AHanu3 COBPEMEHHOH 3JIEKTPOHHO-MUKPOCKONINYECKON TEXHUKU;

— Metoapl  TNOBBINIEHUS  pa3pelialoliel  CIOCOOHOCTM  MpU  AJIEKTPOHHO-
MUKPOCKOIIUYECKUX UCCIIETOBAHUSAX.

Ob6cyxnaemble Bompockl: Pduznyeckue OCHOBBI PEHTTEHOCTPYKTYPHOTO, 3JIE€KTPOHHO-
MHUKPOCKOITUYECKOTO, CHEKTPaJIbHOTO, MUKpPOPEHTI€HOCIEKTPAJIbHOTO, MarHMTHOTO,
aKyCTUYECKOIro  aHaiu3a. TeopeTHdYecKHe  OCHOBBI  PEHTTEHOCTPYKTYPHOIO  METOAa
UCCIJIEIOBaHUN. AnmapaTHOe 00ecleueHrne METOI0B CTPYKTYPHOTO aHaiu3a. 3aKOHBI [TOTacaHus
TU(QPAaKLIMOHHBIX MakCUMyMoOB. 3akoH Bynbda-bparra. Pemenune mnpaktuueckux 3amad
CTPYKTYpHOTO ¥ (pa30BOT0 aHAIIN3a P XUMHUKO-TEPMHUUIECKOH 00paboTKe METAIIOB | CILUIABOB.

Cemmunap 11.

Tema: J1eKTPOMarHUTHbIE METOAbI HCCJIEIOBAHMS.

3aoanusn:

1. KoHCnieKkThI COOTBETCTBYIOMINX maparpados yueOHoit nuteparypsl [1],[2] u [3].

2. Pemenue 3amgau.

IIpumepHoe 3apanme. IlocTpoeHue W aHanM3 3aBUCHUMOCTU KOIPLUTHUBHOM CWJIBI OT
KOHIICHTPAIUH YIJIepOo/ia B OTOXIKEHHOM YIIIepOAUCTOMN CTalu.

3. [loaroroBka mpe3eHTaINH A0KIaaa ¢ HEOOXOMUMBIMU WILTIOCTPALIUSIMH.

Tembl AJ151 10K12/10B (pedepaToB)

— MeTobl TPEUM3UOHHOT0 U3MEPEHHUS YACIBHOTO 3JIEKTPOCONPOTUBICHUS METAIIIA;

— Mertoapl onpeaeneHus: KO3PUUTUBHON CHITbl (PeppOMArHUTHOTO MaTepHara;

— MeTonbl u3MepeHus CKOPOCTH YJIbTpa3BykKa B MaTepHalie;

— BuxperokoBbie METO/IbI HCCIIEI0BAHUSI MAaTEPUATIOB;

— TepMo3IeKTpUYECKUE METO b UCCIEIOBAHUS METAJIOB.

OO6cyxnaeMbple BOMPOCHL: AKYCTHUECKHE, BHUXPETOKOBBIC, KOIPLHUTUMETPHUUECKUE U
TEPMOAJIEKTPUIECKUE METOMABI HCCIICOBAHUS CTPYKTYPHBIX W (Da30BBIX MPEBpAlICHUN TpH
TepMUYeCcKo o00paboTkemeTamioB. MccimenoBaHuwe TMpeBpamieHUd TpH  OTXKHUIe, 3aKalke,
oTmycke, crapeHud. OTIycKHas XpynKOoCTh cTaiau. OCHOBHBIE TEXHOJOTMUECKUE CXEMBbl
TepMudecko o0paboTku petaneil. Tepmudeckue HampsbDkeHHs. BpiOop u  onruMmu3zanus
PEKUMOB TEPMHUUYECKOIM 00PaOOTKH.

Cemmunap 12.

Tema: AKycTHYeCKHEe MeTOAbI HCCICI0BAHMS.

3aoanus:

1. KoHCTIEKTHI COOTBETCTBYIOIMHKX Maparpados yueOHou autepatypsl [1],[2] u [3].

2. Pemienue 3amad.

IIpumepHoe 3ananue. [locTpoeHne M aHanM3 3aBUCUMOCTH CKOPOCTH YJIBTPa3ByKa OT
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KOHLIEHTpALMHU yTIIepOo/a B OTOKKEHHOHN YIIEpOAUCTON CTAIIN.

3. IToaroroBka mpe3eHTalMK JOKJIaJa C HEOOXOIUMBIMU WILTIOCTPALIUSIMHU.

Tembl A151 10K1a/10B (pedepaToB)

— Metozapsl n3MepeHtst CKOPOCTH YJIBTPa3ByKa B MaTepHUaIE;

— BuxperokoBble METO/IbI HCCIIEI0BAHUS MAaTEPUATIOB;

— TepMoanexTprueckre METOIbl UCCIIENOBAHUS METAIIIIOB.

OO6cyxnaeMple BOMPOCHL: AKYCTHUECKHE, BHUXPETOKOBBIE, KOIPLUTHUMETPUUECKUE U
TEPMO3JIEKTPUUECKUE METOJbl HCCIIEAOBAaHMUS CTPYKTYPHbIX M (ha30BBIX MpPEBpAIlleHUIl INpH
TepMHUYECKOW 00paboTke MeTayuioB. McciemoBaHWe TPEBpAIICHUNA IPU OTXKUTE, 3aKajkKe,
OTIyCcKe, crapeHuH. OTIyCKHas XpYNKOCTh CTaJu. OCHOBHBIE TEXHOJOTHYECKUE CXEMBI
TepMUYecKoil 00paboTkm neraneil. Tepmuueckne HampspkeHHs. BpiOOp W onTUMHU3aIMs
PEKUMOB TEpMUYECKONH 00pabOTKH.

7. IlepeyeHb OCHOBHOM M IONOJHUTEIBbHOM JTUTEPATYPbI, HEOOXOAUMOM 1151

OCBOCHUS TUCHMILIMHBI (MOXYJIA)

a) OCHOBHASA

1. Kanbiruna O.H. , YerBepukoBa A.I., bepmunckuii B.JI. ®usnueckue MeTombI
uccnenoBanus Bemects: Openoypr: OI'Y, 2014 - 141 c.

https://biblioclub.ru/index.php?page=book red&id=330539

2. AGpukocoB A.A. OcHOBbl Teopun MeTamuioB: YueO. mocobue / Ilox pen. JLA.
®DagbKOBCKOTO - 2-€ U3Md., 1om. u uctp. - M.: ®U3MATIIUT, 2010. - 600 c. ISBN 978-5-9221-
1097-6. https://biblioclub.ru/index.php?page=book view_red&book id=67590

3. Brmacos B.C. Meramnosenenue: YueOHoe mocodue s ctynentoB / B.C. Biacos. - M.
Anbda-M: THOPA-M, 2009. - 336 c.: nn. ISBN 978-5-98281-167-7

http://znanium.com/bookread2.php?book=165545

0) 10MOTHUTEIbHAS

1. TpeyHoB B.M. ®usnueckue CBOWCTBA MAaTepHalioB [DJNEKTPOHHBIN pecypc]: yueo.
nocoobue / B.M. I'peiynos, T.U. I'pezynoBa, O.A. Kneuosa, C.E. Kpsuiosa, E.}O. IIpuiimak,
H.B. ®upcona. — 2-e u3n., crep. — M.:OJIMHTA, 2015. — 248 c.

https://biblioclub.ru/index.php?page=book_view_red&book id=461082

2. 3yeB A.1O., lIsetkoB /JI.C. TepmonnHaMuka U CTpyKTypa TBEPAOTO Teja : MPAKTHUKYM :
YuyebHoe mocobue. - ExarepunOypr : W3p-so VYpan. yH-ta, 2013. - 128 c. /
https://biblioclub.ru/index.php?page=book_view_red&book id=239717

3. OBeukun M. B., lllepcrobuTtoBa B. H. ABTOMaTu3anust KOHTPOIs U3EIUNA HA OCHOBE
pentrenorpadun: Mmonorpadus. Openodypr: OI'Y, 2017 - 136 c. ISBN: 978-5-7410-1990-0

https://biblioclub.ru/index.php?page=book red&id=485637

4. Komapo O. C., Kepxenunera JI. ®., Makaesa I. I. MarepuanoBenenue B
MaIIMHOCTPOCHUU: yueOHHUK / MuHck: Brimmitmas mkomna, 2009 — 304 c.

https://biblioclub.ru/index.php?page=book red&id=144216&sr=1

8. Ilepeuens pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CETH

«I/IHTepHeT», HGOﬁXOHI/IMbIX AJd OCBOCHHUSA TUCHHUITJIMHBI

HNudopmarmonHo-00pa3zoBaTeIbHbIE PECYPCHI:

1. O6mepoccuiickuii Mmarematrueckuii mopraia Math-Net.Ru.

DNeKTPOHHBIC OUOTMOTEUHBIC CHCTEMBI:

1. YauBepcurerckas 6ubanoreka onmnaitd http://biblioclub.ru

2. «Jlanby http://e.lanbook.com/

3. OBbC «Znaniumy» http://znanium.com

4. HayuyHo-00pa3oBarenbHbIi IeHTp Mo HaHoTexHonorusM MIY «®DyHaaMmeHTalbHbIE
OCHOBBI HAaHOTEXHOJIOTHI» http://nano.msu.ru/education/courses/basics O611e00pa3oBaTEIbHBIC

KYPCBI JICKIIHI
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5. Meramnorpaduueckas 6a3za JaHHBIX
http://www.modificator.ru/terms/metallography.html

9. OnucaHue MaTepuaIbLHO-TEXHUYECKOH 0a3bl, He00OX0MMMOIi 1151

OCYIIECTBJICHUA OﬁpaSOBaTeJIbHOFO nmpoiecca 1mo IMCuMIlInHe
Aynuropus s JeKuui
JIeKIMOHHBIE 3aHATHUS TPOBOAATCS B ayIUTOPUSX C TPeOyeMBbIM YHCIOM IOCAIOYHBIX MECT,
0o0opynoBaHHbIE MyJIbTUMEANA (Hampumep, kopryc E, No 226, komn4ecTBO MOCaT0YHBIX MECT —
60, MyJIBTUMEIUIHHBIA KOMILJIEKC, BKIIFOUAIOLIUI 9KpaH, KOMIIBIOTEP U IIPOEKTOP)
Aynutopus ISl IPAKTHYECKUX 3aHATHIL:
Kopnyc E, Ne 304, konu4ecTBO NOCaI04HbIX MeCT — 24.
AynuTOpHH AJI51 CAMOCTOATEIbHOM PadoThI:
YuranbHelii 3a51 koprmyca «E», KoaMuecTBO MocafouHbIX MecT — 22, 9 koMnbroTepoB (6 UIs
yuTaresnaeu, 3 11 coTpyqHUKOB); 1 ckaHep.
YuranbHblid 3a1 kopryca «bly», xonuuectBo mocaaounsix Mect — 200. 3 kommbroTepa AJis
coTpyaHukoB; | mpunHTep; | xomup/mpunTep; 1 mpoekTop; 2 3KpaHa A mpoekTopa; 1 Boporta
«Antusop»; 1 WIFI-touka noctyna. JInnenznonnoe I10: AUBC MapkSQL.
Komnbrorepnsiii knacce, xopmyc "E", ayn.227, komumdecTBO mMocagodyHbIXx MecT — 16, biok
cucreMusli KM Office T3-4170, monutop Philips. Jlunensunonnoe I10: Windows 8.1 Pro
noroBop Ne 50155/51P4393 ot 12.12.2014 ¢ OOO Codr-naita ITpoekrs, MathCAD Education
norosop Ne 208/13 ot 10.06.2013 ¢ OOO IOuutAnsdaCodr.
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AHHOTAI A

HaunmenoBanue MeToabl aHAIN3a MATEPHATIOB
JUCHUITIIMHBI
Hampasnenne 03.03.02 — ®dusuka
HOJIOTOBKH
HanpasneHHoCTh dusuka
HOATOTOBKH
TpynoeMKkocTb 3a4eTHbIC SAMHUILIBI Yacsl
MUCIUTIIINHEI 6 216
DopMBbl KOHTPOJISI DK3aMeH, 3a4eT
IOATOTOBKA MAarucTpoB (GU3MKM K HAyYHO-HCCIIEIOBATEIbCKOH, HAay4YHO-MHHOBAIIMOHHOM,
OpraHU3alMOHHO-YIIPABICHYECKON EATEIBHOCTH B HAyYHO-HUCCIECAOBATEIbCKUX HHCTUTYTAX,
7a00paTopusiX, KOHCTPYKTOPCKMX HJIM TPOEKTHBIX OIOpo, Ha MNPEeaupHiATHsAX MyTeM
(hOpPMHPOBAHUS COOTBETCTBYIOMINX KOMIECTCHIIUH.
— CHCTEMaTHU3UpPOBATh IMOJYYCHHBIC paHEe 3HAHUS MO0 TEPMOJIUHAMUKE, COBPEMECHHBIM
npoGiieMaM  3JIEKTPOJIUTHO-TNIA3MEHHOH MOIU(HKANK METAIOB C IIOMOIIBI0 METOJ0B
KOMITBIOTEPHOT'O MOJICIIUPOBAHUS;
— MOJTyYUTh HOBBIE 3HAHUS B 00JacTH (PU3NIECKUX METOJIOB UCCIIEIOBAHUS METAJUIOB, CIIABOB
KOMITO3HLIMOHHBIX MAaTEpPHAJOB, TI0 OCHOBAM TEXHOJOTWH TONyYeHHS W chepax MpUMEHEHHs
COBPEMEHHBIX (PU3NYECKNX METOJIOB UCCIIEIOBAHMS TBEPABIX TE;
— YMEThb MPUMEHATH TOJYyYCHHbIC 3HAHHS K PEIICHHI0 MPUKIATHBIX 3a7ad (U3UKH TBEPAOTO
Tena.

Jucrymnnaa «MeTonsl aHanmM3a MaTepualioB» H3Yy4aeTcs B CEAbBMOM U BOCEMOM
CeMeCTpax W BXOAUT B YacTh IUCIHHIUINH, (OPMHPYEMBIX YYaCTHHUKAMH OOpPa30BaTEIbHBIX
OTHOIIICHHH, 00pa30BaTEIHLHOM MPOrPaMMBbl IOATOTOBKU OakaiaBpoB (Gu3HKH.
 dopMupyemble KOMIETEHIHH 3
— CIIOCOOEH BBIMIOJHATH YKCIIEPUMEHTHI 0 0OPMIIATH Pe3yIbTaThl UCCIEIOBAHUIN U pa3padoTOK(
IK-2)
3HATh:

— OCHOBBI OpPTraHW3allMU W TUIAHUPOBaHHS (DU3NYECKUE HCCIEAOBAHMUN, B YACTHOCTH, METOIBI
pelIcHrA BOIIPOCOB, HeO6XO}II/IMBIX AJid pCHICHUSA HAYYHO-WHHOBAILIMOHHBIX 3aJa4d pa3aciiaMu
buszuky.

— COBPEMCHHBLIC MCTOABI NCCIICAOBAHNA MCTAJIJIOB, CINIABOB 1 KOMITO3SMITMOHHBIX MATCPHUAJIOB,
yMeThb:

— IUTAHUPOBATh M OPTraHU30BBIBATH (PM3MUYECKHE HCCIEAOBAHMS, B YACTHOCTH, OCYIIECTBIIATH
000CHOBaHHBIH BBIOOp MaTepHana, B 3aBUCHUMOCTU OT HA3HA4YCHUs, YCJIOBHH SKCILTyaTaluu
JieTaneil, y3/0oB U MEXaHH3MOB, OCHOBBI TEXHOJIOTHH MOAN(HUKAINN TTOBEPXHOCTH U HAaHECEHHS
CTIeLUAbHBIX IOKPHITHIA;

— CaMOCTOSITEJIBHO pa3paboTaTh CTPATErvi0 MOMCKAa HEOOXOAUMOUN HaydyHOW HHOpMAIH, a
TaK)Ke MHAMBUAYAIBHBIH [UIaH OCBOSHHMS IOTIOJIHUTEIFHOTO MaTepHuaa;

BJIA/IeTh:

— MCTOAaMH IMOCTAHOBKHM KOHKPCTHBLIX 3aJa4d HAayYHBIX I/ICCJ'ICI[OBaHI/Iﬁ B o0OiacTu (1)I/I3I/IKI/I n
pemiate WX C TOMOINBI0 COBPEMEHHOW amnmaparypbl W WH(GOPMAIMOHHBIX TEXHOJOTHH C
VICIIOJTb30BaHMEM HOBEHIIIETO POCCHHCKOTO M 3apyOeKHOTO OIbITa, B YaCTHOCTH, HABBIKAMU
OCBOCHHSI HOBBIX, B TOM YHCJIE CIECHUATM3MPOBAHHBIX, METOJHMK pacyeTra CTPYKTYPHBIX H
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(a30BBIX COCTABJISIONIUX:

— MPaKTUYECKUMH METOJaMHU pacueTa TITyOMHbI MOAU(DUIMPOBAHHBIX MOBEPXHOCTHBIX CJIOEB,
TOJIIIMHBI TAJIbBAHUYCCKUX TMOKPBITHM, MPAKTHUYECKUMHU TMPUEMAMU TEPMUUYECKOW U XUMHUKO-
TEPMHUECKON 00paboTKH, pa3MepHOH O0O0pabOTKH, TallbBAHOCTETHUH M IOBEPXHOCTHOMN
MO T HUKAITHIH.
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