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1. lleau ocBOeHUNA TUCHUILIUHBI

[To3HaKkOMUTBCS € BO3MOXKHOCTSAMH METOJIOB CTPYKTYPHOTO aHaiW3a TP HU3Yy4YCHUHU
MPOCTPAHCTBEHHOTO CTPOCHHS  BEIIECTBA, YMETh MPAKTHYECKH PEATU30BBIBATH IOJYYCHHBIC
TEOPETUUYCCKUE 3HAHUS U IKCIICPUMEHTAIbHBIE HABBIKH, TIPHOOPECTH OIBIT OMPEACICHUU CTPYKTYPHI
Pa3IUYHOTO TUTIA OOBEKTOB, BKIIOYAsi HAHOOOBEKTHI.

2. Mecto qucuMiuinHbl B cTpykrype OII

JlucuMminHa OTHOCUTCS K 4YacTH o0pa3oBaTesIbHOM HporpaMMmbl, (GOpMHUpPYEMON y4aCTHUKAMHU
00pa3zoBaTeIbHBIX OTHOIIICHUI.

JUis OoCBOEHMS IUCUMIUIMHBI HEOOXOJUMBI 3HAHUS, MOJIYYEHHbIE INPU H3YYECHUH TUCIUIUIMH:
"Maremaruka", "®Ousuka", "Xumusa', [lpuknagnas mexanuka", "®uznMdyeckoe MarepuaioBeacHHE",
"®du3uka KOHJEHCHPOBAHHOTO COCTOsIHUA BemiecTBa", "®usmka mnoepxHOCTH", "dH3MKa KUAKUX
kpuctauioB", "Wudopmanuonusie Ttexuosnoruu", "IlnanupoBanme u o00OpaboTKa pPe3yabTATOB
SKCHEpUMEHTOB" JlUCIUIIIMHA OTHOCUTCS K 4YacTH 00pa3oBaTeiIbHON Mporpammbl, (opMHUpyeMOn
y4aCTHUKaMH 00pa30BaTEeIbHBIX OTHOLICHHIA.

Jlis OCBO€HHS AUCLUUIUIMHBI HEOOXOAMMBI 3HAHUS, MOJYYEHHbIE MPU HU3YyYEHUM IAUCLMILIUH:
"Maremaruka", "®Ousuka", "Xumua', [lpuknagnas mexanuka", "®u3ndyeckoe MarepuaioBeacHHE",
"®du3uka KOHJIEHCHPOBAHHOTO COCTOsIHUSA BemiecTBa", "®usmka mnoepxHocTH", "du3uka KUIKKAX
kpuctauioB", "Nudopmanuonnsie TtexHonoruu", "IlnanupoBanme u o0OpaboTKa pPe3yabTATOB
AKCIEPUMEHTOB".

st ocBOeHMS TaHHOM JUCHMILIMHBL 00ydaroIUNCs JOJKEH:

3HaTh: TEOPETUYECKUE OCHOBBI ONTHKH, IEKTPUYECKHM W MATrHUTHBIX SBJIEHUM, (QU3UKU
KOHJICHCUPOBAaHHOI'O COCTOSHUSI BEILlECTBA, MAaTEeMaTHUECKOro aHalu3a, (QYHKUUNA KOMIUIEKCHOIO
MIEPEMEHHOT0, aHalli3a SKCIEPUMEHTAIBHBIX JaHHBIX, OCHOBHbIE MH()OPMAIMOHHBIE TEXHOJIOTUH IO
MOJIyYEHUIO U aHAIU3Yy MHPOpMaLuy, odydaeMoi u3 cetu MHTepHer.

YMeTh: npoBOAUTH HAOIIOAECHUS U U3MEpEeHUs (PU3HUECKUX BEIMUUH, GU3NYECKUE U XUMUYECKUE
SKCIEPUMEHTHI, MaTEeMaTHYECKHUE pacyeTbl, aHalu3 M OOpabOTKYy SKCHEPUMEHTAIbHBIX JaHHBIX C
HCI0JIb30BAaHUEM KOMIIBIOTEPHBIX POTrpamMM, MOUCKU MHPopMaluu B ceTu MHTepHeT.

VMeTh: OpakTUYECKHUW OMNBIT HAOMIONEHUS U H3MEpeHUs (U3NYECKUX BEIMYWH, MPOBEACHUS
(Gu3NYECKUX U XUMHYECKHUX DSKCIIEpUMEHTOB, MaTe€MaTHYECKHX pacyeToB, aHaiu3a U oO0paboTKu
SKCIEPUMEHTAJIbHBIX JIaHHBIX, IOUCKa HHPopMaluu B cetu MHTEepHeT.

Martepuan Kypca MOKET ObITh IOJIE3HBIM MPU U3YHYEHUU psJia ClIEHUATbHBIX TUCIUIUIMH TaKUX
kak " CoBpemeHHble MpoOiembl (pusuku marepuanoB", "®U3MKa KOHCTPYKIIMOHHBIX MaTepHasioB",
"TpuboTexHuyeckre Marepuabl'.

3. [lnanupyembie pe3yJabTaThl 00YyUYeHHUSs MO TUCHHUILINHE

3.1. Komnerenunu, (pOpMUPOBAHUIO KOTOPBIX CIIOCOOCTBYET AMCUMILIMHA

[Ipu ocBoeHMM AMCUMILIMHBI (GOPMUPYIOTCS Cleyrole KoMneTeHuuu B cootBeTcTBun ¢ GI'OC
BO 1o nanHOMY HanpaBJIEHUIO MTOATOTOBKHU:

a) yauBepcanbHhble (YK): Hert;

0) obmenpodeccuonansueie (OIIK): Het;

B) npodeccuonanpubie (I1K):

[IK-3 - Cnoco0OeH BBINOIHATH pabOTHl 0 aHANU3y HAYYHO-TEXHUYECKOW HHopmanuu u
pe3yJbTaTOB HCCIEAOBAHUNA B CBOEW 00JacTU cHelUalv3aliM, B TOM YHCIE HAaXOJSIIMXCS Ha CThIKE
pa3auYHbIX 00J1acTell HayK.

[IK-5 - CriocoOeH BBINOIHATH ONEpaly KOHTPOJI, U3MEPEHUS U WCHBITaHUS ISl BBISBJICHUS
[apaMeTpoB COCTaBa, CTPYKTYPHI U CBOMCTB MAaTEpPHUAJIOB.
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[IK-6 - CnocoOeH OCyIIECTBISATh KOHTPOJb COCTOSIHUSL HCIBITaTEIbHOIO, M3MEPUTEIILHOTO U
KOHTPOJIBHOTO 000pyI0BaHMs, 00€CIIeYnBaTh €T0 MOJATOTOBKY U (DYHKIIMOHHUPOBAHHUE.

3.2. [lepeyeHb NJAHUPYEMBIX Pe3yJbTATOB O0y4YeHHS] MO JUCHUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH JO0CTUKeHHs (POPMUPYEMBbIX KOMIIeTeHIH i

B pe3ynbraTe 0ocBOEHUS AUCUUILIMHBI OO YyJaIOIIUICS JOKEH:

3HaTh: TEOPETHUUECKUE OCHOBBI PA3IMYHBIX METOJOB CTPYKTYPHOI'O aHalM3a U MX BO3MOXHOCTHU
npu padbote ¢ 00BEKTaMU PA3NUYHON MPUPOAbI, BKIIOYas HAHOOOBEKTHI, JUIsl KOPPEKTHOM MOCTAHOBKU
uccnenoBaTenbckux 3amad. (ITK-3).

YMeTh: NpaBUIIbHO BBIOMpAaTh YCIOBUS TPOBENEHUS OSKCIEPUMEHTOB B 3aBHUCHUMOCTH OT
MIOCTABJICHHOM 3ajayu, NOJdy4yaTb 0OpabaTbiBaTh, aHAJIM3UPOBATh M MPEICTABIATh PE3YJIbTaThl
SKCIEPUMEHTOB U PacyeToB B BHUJE OTUETOB O CTPYKTYpe M CBOMCTBAaX PazIMYHOrO TUIA OOBEKTOB
(IIK-5).

Wmerp npakTudeckuil onbIT/MIMETh HaBBIKM: MOJTYYEHHUS SKCIIEPUMEHTAIbHON HMHGpOpMaLuu o
CTPYKTYpE U CBOICTBaX MaTe€pHaJiOB Pa3IMYHOTO THUIA U KPUTHUYECKOTO €€ aHajau3a C y4eTOM OLEHKU
COCTOSIHUSI HCIOJIb3yeMOro oOOpynoBaHusA, [ MOAM(PHUKAIMU UX CTPYKTYpPbl M, KaK CJEICTBHE,
ynpasieHus: ux QyHkuoHanbHbIMH Bo3MoxHOcTAMH (TTK-3, T1K-5, TTK-6).

4. O0beM M copep:kaHMe U CHUTITHHBI

O0beM AUCIUIUTHHBI COCTABIISET 6 3a4eTHBIX enuHuIl (216 akaleMUIeCKIX 4acoB).

4.1. Conep:xaHue JHCHMIUIMHBI MO pa3genaM (TeMaM), COOTHECEHHO€ C BHIAMH H
TPYAOEMKOCTHI0 3aHSTHI JJeKIHOHHO-CEMHUHAPCKOT0 THIIA

OO6beM MHOW KOHTAKTHOM pabOThl U CaMOCTOSTEIbHON pabOThl 0Oy4aromierocs 1o JUCIUILINHE
yKa3zaH B yueOHOM I1aHe 00pa30BaTEIbHOM MPOTPAMMBI.

Ne Bunpl 3amaruit, ux @opMBbI TEKYILIETO
/1 Pasnens! (Tembr) = 00BeM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (110
JIACIATLINHBI 3 04yHOH (opMe 00ydeHUsT) 04yHOH (opme 00ydeHUsT)
5 3aHATus 3aHsaTus
o P— naGopaTop- MDOpMBI IPOMEKYTOUHOM
HOT'O THIIa HOT'O THIIa aTTeCTaIllun
BBeneunue B po0JIeMaTUKY 1 2 Bxonnas guarHocThka: TECT C
JMCIMIUIMHBI, TIPEACTaBICHUE padoUeit MOCIIEIYIOIIAM  00CY)KICHHEM
pOrpaMMbl, OCMBICTICHHE TPEeOOBaHUIT pe3yJIbTaTOB.

Lok OpraHu3alMy Tporecca 00ydeHHs, Cromcok BOIPOCOB, HHTEpe-
CaMOCTOATENLHOW paboTel W QopM CYIOIIUX CTYAEHTa MO COAep-
aTTeCTaluu. JKaHHWIO JUCHUIIIINHBI
PeHTreHocTpyKTypHBIN aHamus3. 1 8 8 OnopHBIit KOHCIEKT

2. Otyer mno  mabopaTOpHOMH

pabore.
OnexTpoHorpadusi. 1 4 4 OnOpHBI KOHCIIEKT
3 Otuer mno  mabopaTOpHOMH
pabore. 1o MabOpaTOPHOI
pabore.
[IpocBeunBaromas 1 6 4 OmnopHBIi KOHCTIEKT

4 | (mudpakuuoHHass)  DIEKTPOHHAS Orser 1o  nabopaTOpHOH
MUKPOCKOIIUS pabore.

5 PactpoBas (BbICOKOBOJIbTHAS | | 2 4
CKaHMPYIOIIas) AJIEKTPOHHAS
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MUKPOCKOTIHUS
6 MasioyrioBoe peHTreHoBckoe w | | 4 4

HCUTPOHHOC PACCCAHUC

Sakmrountenpubiii.  [loaBemenne U 1 2 KonTponbsHas pabora
7 | aHaTM3 TPOMEXKYTOUHBIX PE3YIHTATOB

OCBOEHUS TUCITUIIINHEI.

Uroro 3a cemectp: 28 24 OK3aMeH

4.2. PazBepHyTOe ONHMCaHUE COEPKAHUA TUCUMILIAHBI N0 pa3aeiaM (TeMam)

1. BBegenue B npobieMaTUKy TUCHUIUIMHBI, MPEACTaBIeHUE paboyeil mporpaMMbl, OCMBICICHHE
TpeOOBaHUI K OpraHU3aly Mpoliecca 0OyuyeHus, CaMOCTOSTENIbHOM padoThl U (opM aTTecTalluy.

2. Pentrenoctpykrypubiii ananu3 (PCA). PeHTreHoBCcKO€ M3ITydyeHUE U €ro B3aUMOJIEHCTBUE C
BemectBoM OcHoBHas 3amada PCA u moxxonsl k ee pemenuto. dypre-ananmm3 u Qypbe-CUHTES.
®dazoBas mpobnema. Dyukius [latTrepcoHa m e€ aHaNMM3: METOJ TSDKEJIOTO aToMa, HCIOJIb30BAHUE
KOHLIEIIIIUM MOJIEKYJISIPHOM CcaMOCBEpPTKU. VIHTEHCHMBHOCTh M I'€OMETPHsI PEHTTEHOBCKOTO PAaCCESIHHS
o0BeKTaMU C pa3IMyHOM pa3MepHOCThbi0. (DaKTOphI, BIUAIOLIME HA PACCESIHHYIO HMHTEHCUBHOCTD.
Muosxurenu nateHcuBHOcTU. Metoabl PCA. [IpumeHeHre peHTreHOBCKOM AU(PPaKIMUK IPU PEeLIEHUN
NPUKIAJHBIX MaTepUaloBeIYeCKUX 3aad: ¢usnueckue HPQPEeKTbl, pPEerucTpupyeMble MapaMeTphl,
0a3oBasi amnmapaTypa. PeHTreHoBckuil ¢a3oBblii anHanu3. OmnpeaeneHUe pa3MepoOB KPHUCTAJUIUTOB U
MUKpPOHAINpPSHKEHU M3 IMIHUPUHBI JU(PAKIUOHHBIX MaKCUMYMOB. BbljeneHne KpuBOMl HCTHMHHOTO
IU(pakMOHHOTO ympeHus MmertooM Ctokca. Pa3nenenne 3¢ekToB 0109YHOCTH U MUKPOHAPSKEHU N
MeTo/IoM anmnpokcuManuu. OmnpenesieHne MaKpOHAaNpsHKEHUH B JIMHEWHO- M IIOCKOHAIPSKEHHOM
cocrosiHusIX. Pa3nenpHOe ompeneneHue TJIaBHBIX HOPMAaJbHBIX HampsbkeHud. OmnpeneneHue TuIa
TBEPAOrO0 pacTBOpa W CTENEHU JalibHEro mnopsjaka B HeMm. OmpejeneHue KOHUEHTpalUUu JePeKTOB
YIaKkoBKU B JAe()OpMUPOBAaHHBIX MeETallax U CIulaBax. lcnosib3oBaHME METOJa CKOJIB3SIEro
PEHTT€HOBCKOTO ITyyKa JUIsl HUCCIIEJOBaHUS CTPYKTYpPbl IIOBEPXHOCTHBIX CJIO€B, TBEPAbIX Tel U
noKpbITUH. OnpeneseHus TOJNIIUHBI U COCTaBa MaTepHalia 1o OCIabJEeHUI0 PEHTT€HOBCKUX JIydyel B
HeM. baxpoma Kuccura. Onpeenenre TOIIIMHBI CBEPXTOHKUX IIEHOK.

3. JuaexrtpoHorpadusi.  J[nMHa BOJHBI 3JEKTPOHA, €€ 3aBUCHUMOCTb OT YCKOPSIOILIErO
HampspKeHus. BzauMozeicTBHe 3JIEKTPOHOB C BELIECTBOM. YIPYyroe U HEYOPYroe paccesHue
AJIEKTPOHOB. YCTpOHcTBO anekrpoHorpada. I[lomyueHue snekTpoHOrpaMM Ha MPONYCKaHHE U
orpaxkeHue. Cneuuduxa  snexTpoHorpamMm.  PacmimdpoBka — 3M€KTpOHOrpaMM — MOJUM- U
MOHOKpHUCTalIM4eckux oOpasnoB. OmnpeneneHnne ocu  30HBL  IlocTpoeHune  TeopeTHUECKUX
anekTpoHorpamMm. OOBEKTHI ¢ aKCHAIBHOW TEKCTypoi. Meton "kocoit" chemku. [[BoliHOE OpIrroBCcKoe
oTpaxkeHne. Kukyun-nmHum.

4. IlpocBeunBamwmas (IM(PPAKUMOHHASA) 3JIeKTPOHHAA MHUKpPockonus. OCHOBHbBIEC Y3Jbl
IIPOCBEUMBAIOLIEI0 3JIEKTPOHHOTO MHKpOCKoma. MarHuTHble JMH3bL. JleheKTbl MarHUTHBIX JIMH3.
OcHoOBHbBIE TIpe/CTaBICHUS] O MeXaHu3Me (QopmupoBaHus H300paxkeHus. [yOmHa mons u riyOuHa
dokyca. Hudbpakuuonnas ommubka. [IpenenpHoe paspenieHne >JIeKTPOHHOTO MHUKpPOCKOma. Pexxumbr
paboTel U xox aydei. Jdudpakuus u Mukpoaudpakuus. MeToasl UCCIIEOBaHUS B MPOCBEYUBAIOLIEH
AJIEKTPOHHOU MUKPOCKONUU. JInppaKkIIMOHHBIN KOHTpAcT: (a30BbIi U aMIUITUTYAHbBINA. AGCOPOLIMOHHBIH
KoHTpacT. CBeTJONoJbHOE U TEMHONOJbHOE u300paxkenue. JlelicTByromee oTpaxeHue. Bujpl
KOHTpAacTa Ha COBEPIIEHHOM KpHcTajuie. PaccessHue 31eKTpOHOB Ha HECOBEPILIEHHOM KpHUCTAJLIe.

5. PacTpoBasi (BbICOKOBOJIbTHASl CKAHMPYIOIIAS) 3JIeKTPOHHASI MUKPOCKONHUS. Y CTPONUCTBO U
NPUHIUIBL (GOPMHUPOBAHUS H300pa)KEHUSI B PACTPOBOM JIIEKTPOHHOM MHUKPOCKOINE. YBEJIUYEHHE U
pazpemienre. OCHOBHbIE PEXHUMbI U JOMOJHUTENbHbIE BO3MOXHOCTU. OCHOBHBIE BHJIbI KOHTpacTa Ha
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n3o0paxxenuu. [Ilpumenenne POM 1u1s m3ydeHust moJrynmpoBOIHUKOB. CIIEKTPOMETPHST PEHTTEHOBCKOTO
u3Ny4yeHus: oT 00bekToB B POM. PeHTreHoBckuii MUKpoaHain3 TOHKMX 00pa3LoB.

6. MaJyioyrjioBoe PpeHTreHOBCKOe W HeWTpPOHHOe paccesiHue. [IpUHIIUIIBI MOCTPOCHHS
MaJIOYTJIOBBIX YCTAaHOBOK. JlabopaTopHblE PEHTICHOBCKHE MaJOYyIJIOBBIE yCTaHOBKU. Koummarus u
JNETEKTOPBI PEHTIEHOBCKOTO M3mydeHus. OmpeneneHue pa3MepoB «JaCTHUID U MX PaCHpeiesieHUs o
pasmepam B o0Opasiie #3 JaHHBIX JAU(PQGY3HOTO MaAJIOYIIOBOTO PEHTICHOBCKOTO PpAaCCEsHMUS.
ManoyrioBsle  yCTAaHOBKM HAa  CHHXPOTPOHHOM  m3nydeHHH. (OCHOBHBIE  XapaKTEPUCTHKH,
MOHOXpoMaTu3alus U (HPOKYCHPOBKAa CHHXPOTPOHHOTO H3ITydeHUs. MayoyrioBelie nu(pakToMeTphl Ha
TEIUIOBBIX HEUTpOoHaX. VICTOYHHMKM TEIUIOBBIX HEUTPOHOB. MoOHOXpoMaTu3alus, KOJUIUMAUUs |
JNETEKTUPOBAaHNE HEUTpOoHHOTO M3nydeHus. [IpeaBaputenpHas 00paboTKa SKCIEPUMEHTATBHBIX JaHHBIX:
HOPMHUPOBKA, YCPEAHEHHE, CTIQKUBAHHUE, y4e€T HEMOHOXPOMATHYHOCTH. METOAbl OJIHOBPEMEHHOT
YCTpaHEHHS] TPUOOPHBIX UCKAKCHHH.

5. O6pa3oBaTeibHbIE TEXHOJIOTHH
TpaguuuonHble 00pa3oBaTeIbHBIC TEXHOJIOTHH: KJIACCUYECKOe JICKIIMOHHOE OOydeHwme

(JIeKLIMOHHBIE 3aHATH), 00yUYEeHUE C TOMOIIbIO Y4eOHOM KHUIH (camocTosITeNbHas paboTa), 00ydueHue ¢
MTOMOIIBIO CUCTEMBI MJIBIX IPYMI (IIPU POBEIEHUU J1A0OPATOPHBIX U MPAKTUUECKUX 3aHATUI),

I/IHCbODMaI_[I/IOHHO-KOMMVHI/IKaHI/IOHHBIC 06Da3OBaT€J'II>HI>I€ TEXHOJIOTHUH . TEXHOJIOI'MHU CMECIIIAaHHOI'O
oOydeHus, BKIIOUawmue B cebs mouck mHbopmanuu B HHTepHeTe (camocTosTenbHas padoTa),
MNPUMCHCHUC CIICHHUAIM3UPOBAHHBIX IMAKETOB MJIA IMOJYYCHHA aHAIM3a DKCIICPUMCHTAJIBHBIX JAHHBIX U
MOCTPOCHUSI ~ DKCIEPUMEHTAIbHBIX  3aBUCUMOCTEH  (IIpaKTUYECKHE  3aHATHUS), IMPUMEHEHHE
AYANOBU3YAJIbHBIX TEXHUYCCKUX CPCIACTB (HeKHI/IOHHble SaHSITI/IH).

6. YueOHO-MeTOANYeCKOEe 00ecnieueHre CAMOCTOSITeIbHOIH padoThl 00y4aroIuXcs
OcHOBHOM cnoco0 OpraHu3alMi CaMOCTOATEIbHOW paboThl CTYJEHTOB — CaMOCTOSITENbHAs
IMOATOTOBKA K BBIINIOJTHCHHA IMPAKTUYCCKUX pa60T Mo MCTOAUYCCKUM YKa3aHUsIM. ITomHOCTBIO BECh
METOJMYECKUN MaTepuai 1Mo OOECHEeYeHUI0 CaMOCTOATEIbHOW pabOThl CTYAEHTOB IMPUBEICH B
[Ipunoxenun 1 x PII.

7. XapaKTepl/ICTI/IKa OLCHOYHBIX CpPEACTB A TEKYLIEro KOHTPOJIA YCIEBACMOCTH H
HpOMe)KyTO‘IHOﬁ arrecranmu oﬁyqaloumxcsl no JTMCHUIIJIMHE

Cucrema KOHTPOJIS MO JUCUUIUIMHE BKJIIOYAET: BXOJAHOM KOHTPOJIb; TEKYILUH KOHTPOJIb M
WUTOTOBBI KOHTPOJIb — IK3AMEH.

B TekymeM KOHTpoJ€ HCIOJIB3YIOTCS IIPOBEPKAa OIOPHBIX KOHCIEKTOB W MAaTepHalloB
IIPAKTHUYECKUX 3aHATUN U JOMAIIHUX 3aJaHUN.

HTorosast KOHTpoJIbHAsA paboTa OLEHUBAETCS M0 MATHOAIBHOM LIKaJIe.

Jlomyck Ha S5K3aMEH IPOUCXOIUT NPH HAIWYMM  OTYETOB IO JOMAUIHUM M IPAKTUYECKAM
3aJIaHUSIM C TIOJIOKUTENIBHON OLIEHKOM 3a UX BBIIIOJIHEHHUE.

DK3aMeHbl MPOXOJAT YCTHO. B KauecTBE OLEHOYHBIX CpEACTB HCIOJb3YIOTCS: KOMILUIEKT
9K3aMEHALIMOHHBIX OUJIETOB U JOMOJHUTENIbHbIE CUTYallMOHHbBIE BOIPOCHl. buieTsl sk3amMeHa cogepxar
7IBa TeopeTudyeckux Bompoca. Kaxapiil Borpoc oueHuBaercs 1o narudaipHoi mikane. Mcnonb3yrores
CJIEIYIOINE KPUTEPUN OLIEHKH:

«5» — CTYIEHT IIOJHOCTBIO PAaCKPBIBAET TEMY BOIIPOCA, CAMOCTOSTENBHO U IIOJHO OTBEYAET Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIIPOCa;
«4» — CTyIEHT IIOJIHOCTBIO PACKpbIBA€T TEMY BOIIPOCa, HO 3aTPyAHSAETCS OTBEYaTh Ha

AOIIOJTHUTECIIBbHBIC BOIIPOCHI, CBA3AHHLBIC C TEMOM BOIIpOCa; WM TEMa BOIIpOCa paCKpbIiTa HE IMOJIHOCTBIO,
HO CTYACHT YBEPCHHO OTBCYACT HA AOIIOJIHHUTCIBHBIC BOIIPOCHI, CBA3aHHBIC C TeMOi BOIIpocCa.
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«3» — CTYIAEHT HE TOJHOCTHIO PAcCKphIBa€T TEMY BOIpOca M 3aTpyAHSETCSs OTBeYaTb Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI, CBI3aHHBIE C TEMOM BOIpOCa;
«2» — CTYAEHT HE pacKpblBaeT TEMY BOIIpOCa, MpPOSBISET HE3HAHUE O0a30BbIX TEPMHUHOB U

MOHATHH, HEOOXOIUMBIX JJIS1 PACKPBITHS TEMBI.

OneHka 3a 2K3aMEH CTAaBUTCSA Kak cpenHeapupmeTnueckoe OaloB 3a OTBETHI Ha BOIPOCHI
9K3aMEHALIMOHHOTO OWJIeTa ¢ y4€TOM OTBETOB Ha JIONOJHUTENbHbIE CUTYallUOHHBIE BOIIPOCHI. Pe3ynbrar
OKPYIJIAETCS J10 LIEJI0r0 YUCIIA.

Bormpochkl 3k3aMeHAllMOHHBIX OWJIETOB U TUIBl JOMOJIHUTENIbHBIX CUTYAallMOHHBIX BOIIPOCOB
npuBeAEHbI B GOHJIE OLleHOUHbIX cpeacTB (IIpunoxenue 2)

8. YueOHO-MeTOoaMUYeCKOE M HH(POPMALIMOHHOE 00eceYeHUe TUCIHIIINHbI

OcHnoenas numepamypa:

1.Wmrommn A.C., Opemiko A.Il. JludpakuuoHHbI CTPYKTYpHBIM aHanu3. M.: ¢usuueckuit ¢-t
MI'Y OO0 Uzn. nom «KpenoctHoBb», 2013. 616 c¢. ISBN 978-5-85271-503-62.

2.PycakoB A.A. Pentrenorpadust metawioB. M.: Aromusznat, 1977, 480 c.

3.duznyeckoe MaTepuanoBeieHne | yueOHUK 171 BY30B : B 6-X T. / mox pen. b.A. Kamun. - M. :
MU®U, 2008. - T. 3. MeToabl uccaeaoBaHusl CTPYKTYpHO-(Ha30BOr0 COCTOSIHHS MaTepuanos. - 808 c. -
ISBN 978-5-7262-0977-7 ; To xKe [DnexTpoHHbBIH pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237979 (11.11.2015).

4.Co3unoB, C.A. CrTpyKTypHble METOJbl HCCIEIOBAHHUS KpUCTALUIOB : yuyeOHoe mocolue /
C.A. Co3unos, JI.B. Konecnukos. - KemepoBo : KemepoBckuii rocynapcTBeHHblli yHuBepcuret, 2012. -
108 c¢. - ISBN 978-5-8353-1284-9 ; To ke [Dnekrtponssiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232740 (11.11.2015).

5. C.C. Topenuk, FO.A. Ckakos, JIL.H. PacropryeB. Penrrenorpaduueckuii M 3J1€KTPOHHO-
onrtryeckuii ananus, M.: MUCHUC, 1994,

6. Bosnecenckmit O.®. MeTonpl CTPYKTYpPHBIX HCCJIEAOBaHUN MaTepuanoB. MeTosl
MUKpockonuu : yueOHoe mocobue / O.D. Bosnecenckmii, @.C. lllapudymmun, W.II. AGaynnuH ;
MunuctepctBo oOpa3oBanusi M Hayku Poccun, @eznepaiibHOE TOCYJapCTBEHHOE OMOKETHOE
o0pa3zoBaTelIbHOE  yUYPEXKIEHHUE  BBICHIErO0  NIpodeccHoHanbHOro  obpaszoBanusi  «Kazanckuit
HAIIMOHAJIBHBIA MCCIEA0BATEIbCKUA TEXHOJIOTMYECKU yHuUBepcuter». - Kazanp : M3nmarenbcTBO
KHUTY, 2014. - 184 c. : Tabm., wi. - bubmmorp. B kH. - ISBN 978-5-7882-1545-7 ; To xe
[Dnextponnslit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428294 (20.01.2016).

Hononnumenvnas numepamypa:

1.1BeponoBa B.U., PeBkeBuu I'.I1. Teopus paccesHus peHTreHOBCKUX Jyderd. M.: M3narenbcTBo
MI'Y, 1972. 247 c.

2.®etucos, I''B. CunxporpoHHoe uznydeHue. MeToabl HCCIEIOBAHUSA CTPYKTYPbl BELIECTB :
yuebHoe nocobue / I'.B. @etucos ; nox pex. JI.A. Acnanos. - M. : ®usmatiur, 2007. - 673 c. - ISBN
978-5-9221-0805-8 ; To xKe [DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76647 (11.11.2015).

3. A.W. CeepryHn, JI.A. ®eiirun -PeHTreHoBCKOE M HEUTPOHHOE MAJIOYTJIOBOE paccesiHue. -
M.:Hayxka.I'n. pen. ¢us.-mart. iur., 1986.

4. Dunaproc, M. Havicon, C. Knoyn DnekTpoHOTpaMMbl U UX uHTeprperanus, "Mup", M., 1971.

J 5. JIx. CrneHc DKCIepHMMEHTaIbHAs JJIEKTPOHHAs MUKPOCKOIHMS BBICOKOTO paspemieHusi, M.,
"Hayka", 1986.



OcHoBHas nnpogeccuoHanbHasi 00pazoBareibHas IporpaMma
03.04.02 dusnka
(dusuka GyHKIIMOHATBHBIX MAaTEpUAIIOB U HAHOMAaTEPUaJIOB)

Pecypcol ungpopmayuonno-menekommynuxayuounou cemu «Mumepuem:

Cucrema »5IEKTPOHHOM TOJAEpPKKUM oOpa3oBarenpHOro mpoiecca «MoH — yHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[Ipodeccronanbubie 6a3bl JAHHBIX U HTHPOPMALIMOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcurerckast Oudnnoreka onnaitny www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

OnexrponHas 6ubnuoreka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexrponnslit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

Ilpozpammnoe obecneuenue: omnepanronHas cucrema Microsoft Windows, maker oducHBIX
nporpamMm Microsoft Office u(wm) LibreOffice, uatepuer-6pay3zep Microsoft Edge n(umm) Yandex
Browser.

9. MaTepuajibHO-TEXHHYECKOe o0ecnevyeHre TUCHUIIIMHBI

VYueOHble ayIUTOPUH:

- 7S TPOBEJIEHUS 3aHSITHM JIEKIIMOHHOTO THUIA C KOMIUJIEKTOM CHELMaIu3UpPOBAHHON y4eOHOMU
MeOenu W TEeXHMYECKUMHU CpEACTBAMU OOYYEHHMs, CIyKallUMH I [PEeJIOoCTaBJICHUS YueOHOMU
uH(popmanuu O0JBIION ayAUTOPHH;

- JUIsL TIPOBEIEHUS 3aHATUM CEMHUHApCKOro THUIA, KOHCYJIbTAlMM, TEKYyLIEero KOHTPOJIs U
MIPOMEXYTOUYHON aTTeCTallU ¢ KOMIUIEKTOM CIEHUAIM3UPOBAHHON yueOHOI MeOenu U TeXHUYECKUMU
cpeacTBaMu OOy4YeHUS;

- JUIsl TIPOBENEHUS 3aHATUI CEMHUHApCKOrO THUIA, KOHCYJbTAIMil, TEKYyLIEro KOHTPOJIs U
MPOMEKYTOYHOM  aTTECTallid, BBINOJHEHHS KypPCOBBIX paboT  (IIPOEKTOB) C  KOMIUIEKTOM
CHelHalM3UpOBAHHON yueOHON MeOenn U TEXHUYECKUMHU CPEACTBAMU 00YUEHUS.

JlabGoparopusi, ocHaleHHas 1Ta0OpaTOPHBIM 000PYIOBAHHEM, KOMIUJICKTOM CIEIMaTU3UPOBAHHON
yueOHOM Me0enn U TEXHUYECKUMU CPEJICTBAMU O0yUYESHHUSI.

[Tomemienne uisi caMOCTOSITENIBHOM PabOThI, OCHALEHHOE KOMIUIEKTOM CHEIHMaIU3UpOBAHHON
y4eOHOU MeOenu, KOMITBIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO MOJKIIOUEHUs K ceTu «HTepHeT» n
obecnieuenunem poctymna B JUOC.

JleMoHCcTpalMoHHOE 00Opy/I0BaHUE U Y4eOHO-HArJIAIHbIE TOCOOUS IJis 3aHATHI JIEKIIMOHHOTO
THIa, 00ECIeUNBAIOIINE TEMATHUECKHUE NILTIOCTPALIMU: IEPCOHATBHBIN KOMIIBIOTED, IPOEKTOP, IKPAH.

ABTOp padoueii mporpaMMsbl JMCUMILIMHBIL: TIpodeccop Kadeapsl GyHIaMEHTaNIbHON GU3UKH
Y HAaHOTEXHOJIOTUH, TOKTOp (u3.-MaT. HayK, TOLeHT Asnekcanapos A.1.

[Iporpamma paccMoTpeHa U yTBEp KJeHA Ha 3acelaHuu Kadeapbl GyHIaMEHTATbHOU (PH3UKH U
HaHOTexHoJoru# 28 aBrycra 2024 rona , nporokos Ne 1

[Iporpamma o6HOBIEHA

npotoko1 3acenanus kageapel Ne 1 ot «28» aBrycra 2025 1.
CornacoBaHo:

PykxoBoautens OI1 / HoBukos B.B. /

(moamnuce)

Hpunosxcenue 1. Memoouueckue ykazanus 011 00y4arOuuxcsa no 0C60EeHUI0 OUCUUNTUHDL

Ipunoycenue 2. @DoHO OUEHOUYHBIX CPEOCME ONA  NPOGEOCHUS  NPOMENCYMOYHOU
ammecmayuu 00y4aruuxca no OUCYUnIUHe.




