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1. Iles11 OCBOEHUSA TMCIUTIINHBI

[To3HakOMUTBCS € BO3MOXKHOCTSMHM METOJIOB  CTPYKTYPHOTO aHaiIW3a IMPH H3YUYCHUH
MPOCTPAHCTBEHHOTO CTPOCHMS  BEIIECTBA, YMETh MPAKTUYECKH PEAIU30BBIBATh IMOJYyYCHHBIE
TEOPETUUYECCKUE 3HAHUS W SKCIICPUMEHTAIbHBIC HABBIKH, TPUOOPECTH OIBIT OMPEIEICHUU CTPYKTYPHI
Pa3IUYHOTO THUIIA OOBEKTOB, BKJIIOYAst HAHOOOBEKTHI.

2. Mecto nucuMmiinHel B cTpykrype OIl

JlucuuniauHa OTHOCHUTCS K 4acTH 00pa3oBaTelbHOW MPOTpaMMbl, (GOPMHUPYEMON ydaCTHUKaAMU
00pa3oBaTeNbHBIX OTHOIICHHH.

JInst OCBOEHMSI TMCUUIUIMHBI HEOOXOJIWMBI 3HAHWS, IMOJYyYCHHBIC MPU W3YYCHHH JIUCIUIUINH:
"Maremaruka", "®Ousuka", "Xumusa", [lpuknagHas mexanuka", "dusznueckoe maTepuaroBecHHUE",
"®du3uka KOHIECHCUPOBAHHOrO cocrosiHus BenlectBa', "®dusmka mnoBepxHocTH", "@uU3MKa KHUIKHX
kpuctauioB", "HWudopmarmonnsie TtexHosoruu'", "[lmanupoBanme wu o00paboTKa pPe3yabTATOB
JKCrepUMeHTOB" JlucruminHa OTHOCUTCS K 4YacTH 00pa3oBaTeIbHON Mporpammbl, (GpopMHpyeMoin
YY9aCTHUKAaMH 00pa30BaTEIbHBIX OTHOIIIEHU.

Jlnst OCBOGHMSI TUCHUIUIMHBI HEOOXOJMMBI 3HAHMSI, TOJYYEHHBIC MPU H3YYCHHH JHCIUIUIAH:
"Marematuka", "®usuka", "Xumudg", IlpukimagHas Mexanuka', "®uU3nyeckoe MaTepUAIOBEACHHE",
"®u3znka KOHACHCUPOBAHHOIO cOCTOsAHMS BemecTa", "®uszuka mnoBepxHocTH", "du3nMKa KUIKHUX
kpuctauioB", "HMudopmarmonnsie TtexHosoruu'", "l[lmanupoBanme u o0OpaboTKa pPe3yJabTATOB
AKCIIEPUMEHTOR".

Jst ocBOCHMS TaHHOW TUCITUTIIIMHBI 00yJaOMIUACS TOTKEH:

3HaTh: TEOPETUYECKHE OCHOBBI ONTHUKH, JJIEKTPUUYECKH M MArHUTHBIX SIBICHUH, (U3UKH
KOHJICHCUPOBAaHHOTO COCTOSIHUSI BEIECTBA, MAaTE€MaTHYECKOro aHainu3a, (GYHKIMA KOMIUIEKCHOTO
MIEPEeMEHHOTO, aHallM3a SKCIEPUMEHTAJIbHBIX JTAHHBIX, OCHOBHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH IO
MOJIyYEHUIO U aHAIU3Y UHPOpMalnu, ModydaeMoi u3 cetu MIHTepHeT.

YMeTh: NpoBOAUTH HAOMIOAEHUS U U3MEPEHUS GU3NUYECKUX BEIMYNH, (PU3UUECKUE U XUMUUYECKUE
SKCIEPUMEHTHI, MaTeMaTUYECKUE pacueThl, aHaJM3 U OO0pabOTKYy SKCIEPUMEHTAJIbHBIX ITaHHBIX C
UCIO0JIb30BAHMEM KOMIIBIOTEPHBIX MTPOrpaMM, NOUCKH UH(popmanuu B cetu HTEpHET.

HMeTh: npakTHYECKUW OMBIT HAOMIONEHUS M U3MepeHUs (U3NYECKHX BEIUYUH, MPOBEICHUS
(bu3MYECKUX W XUMHYECKUX ODKCIIEPUMEHTOB, MaTeMaTHYEeCKUX pacyeToB, aHanu3a U oOpaboTku
AKCIEPUMEHTAJIbHBIX IaHHBIX, TOMCKa HH(OpMaLuu B ceTH MHTepHeT.

Martepuan Kypca MOKeET ObITh MOJIE3HBIM MPH W3YYEHUHU psla CHEIUAIbHBIX AUCHUIIIUH TaKUX
kak " CoBpemeHHble mpoOnembl (pusmku marepuanoB", "®usznka KOHCTPYKIIMOHHBIX MaTepHalioB",
"TpuboTexHUYECKHUE MaTepUATIBI .

3. [lnanupyemble pe3yJbTaThl 00yYeHHs 110 TUCHHUIIIMHE

3.1. Komnerenuuu, popMHUPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHMIIJIUHA

IIpu ocBoeHMH AUCIUIUIMHBI (GOPMUPYIOTCS CIEAYIOIIME KOMIETeHIIMU B cooTBeTcTBUU ¢ PT'OC
BO no nanHOMY HampaBJIeHUIO MOATOTOBKH:

a) yauBepcanbHbie (YK): Her;

0) obmenpodeccuonanpubie (OI1K): Her;

B) npodeccuonanbueie (I1K):

[IK-3 - CnocoGeH BBIMONHATH pabOTHl MO AaHAIM3Y HAayYHO-TEXHMYECKOW HHpOpMaLuu U
pe3yabTaTOB MCCIIEOBAaHUI B CBOEH 00JAcTH CHEUAM3allMU, B TOM YHCIE HAaXOAALIUXCS Ha CTBIKE
pa3nuyHbIX 00JacTeil HayK.

IIK-5 - CriocoGeH BBINONHATH ONEpaluy KOHTPOJIS, U3MEPEHUs W UCHBITAHUS Ui BBIABICHUA
apaMeTpOB COCTaBAa, CTPYKTYPHI U CBOMCTB MaTEpUAJIOB.
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[IK-6 - CmocoGeH OCYIIECTBIATh KOHTPOJIb COCTOSIHUSI HCHBITATEIBHOTO, U3MEPUTEIFHOTO H
KOHTPOJILHOTO 000pY/I0BaHMs, 00eCIIeunBaTh €ro MOATOTOBKY M ()YHKIIMOHUPOBAHUE.

3.2. llepeyens MJIAHUPYEMBIX PpPe3yJbTATOB O0y4YeHUS] MO JUCHUILUIMHE, COOTHECEHHBIX €
HHIMKATOPAMH JA0CTHKeHUs (POPMHUPYeMbIX KOMIIeTEeHIHii

B pe3ynbraTe 0cBOEHUS AUCHUIIIIMHBI O0yJarOMIUIICs T0JKEH:

3HaTh. TEOPETHUUECKHUE OCHOBBI PA3IMYHBIX METOJIOB CTPYKTYPHOTO aHajlW3a M MX BO3MOXHOCTHU
pu pabote ¢ 00BEKTaMHU PA3IUYHONU MPUPOIbI, BKIIOUass HAaHOOOBEKTHI, ISl KOPPEKTHON MOCTaHOBKU
uccienoparenbckux 3amad. (IK-3).

YMeTh: NpaBUIBHO BBIOMpaTh YCIOBHUS TPOBEIEHUS OSKCIEPUMEHTOB B 3aBUCHMOCTH OT
MIOCTABJIEHHOW 3ajauM, TNOJgy4aTb 0OpabaTbiBaTh, aHAIM3UPOBATh U MPEIACTABIATH PE3YIbTATHI
SKCIEPUMEHTOB M pacuyeToB B BHJIE OTYETOB O CTPYKTYpE M CBOMCTBAX Pa3IMYHOTO THUIA OOBEKTOB
(TIK-5).

Nwmers npakTudeckuii onbIT/MIMETh HaBBIKM: TMOJYYEHUS 3KCIEPUMEHTANbHON HMH(pOpMaLUU O
CTPYKTYpE M CBOICTBaX MaTepUajoB PA3JIMYHOIO TUIA U KPUTHUECKOTO €€ aHalM3a C YUeTOM OLIEHKU
COCTOSIHUSI HCIOJIb3YyeMOro OOOpyIoBaHUS, Ui MOJU(UKALMU HX CTPYKTYphl M, Kak CIEICTBUE,
ympasieHus: ux QyHKIHOHATbHIME Bo3MoxkHOCTsME (TTK-3, TTK-5, TIK-6).

4. O0beM M coep:kaHue U CHUTITHHBI

O0beM TUCIUIUTHHBI COCTABIISET 6 3a4eTHBIX enuHuIl (216 akajmeMHIecKuX 4acoB).

4.1. ConepxaHue AUCHUIUVIMHBI 1O pa3xenam (TeMaM), COOTHeCEHHOe ¢ BHJIAMH U
TPYI0eMKOCTHI0 3aHATHH JIEKIMOHHO-CEMHUHAPCKOT0 THIIA

O06beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSTENbHON paboThl 00y4aromerocs mo AWCHUILUINHE
yKa3aH B yueOHOM I11aHe 00pa30BaTeIbHON MPOTPAMMBI.

Ne Buapl 3aHaTuid, ux DOpMBI TEKYILETO
w/n Paznensr (Tembr) o 00BEM (B ax.yacax, Mo KOHTPOJISI yCIIEBAEMOCTH (1o
JIACIIATLIMHBI 3 04HOH popme 00ydeHUsT) 04HOH (popme 00yUeHHsT)
QE) 3aHsTus 3aHsTus
©) JeKLIOH- naGoparop- DOpPMBI IPOMEKYTOUHOM
HOI'O THIIa HOI'0 THIIA aTTeCTallnu
Beenenne B npobrmematuky | 1 2 BxomHas muarHocTuka: TECT C
JWCIMIUIAHEL, TIPEACTaBICHHE padodeit HOCIIEAYIOMUM  00CYKICHUEM
MPOrpaMMBI, OCMBICTIEHHE TPeOOBaHUI pe3yIbTaTOB.

Lok OpraHu3allMy TIporiecca OO0yYeHHs, Comucok BOIPOCOB, HHTEpE-
CaMOCTOSITENIBHON paboTel W (opm CYIOIIMX CTY/EHTa IO COJep-
aTTeCTallnu. YKAHUIO TUCIUTUINHBI
PeHTreHoCTpyKTYpHBIN aHAIU3. 1 8 8 OMOpHBIA KOHCIIEKT

2. Otuer mo  nmabopaTopHOU

pabore.
DneKkTpoHorpadusL. 1 4 4 OnOpHBIN KOHCHEKT
3 Otuer mo  nabopaTopHOU
pabore. mo JabOpaTOPHOM
pabore.
[IpocBeunBaromas 1 6 4 OnopHBIiA KOHCIIEKT

4 | (nudpakuMoHHas)  JIEKTPOHHAS Orser no  nabopaTopHoii
MUKPOCKOIHUS pabore.

5 PactpoBas (BbICOKOBOJIbTHAsS | 1 2 4
CKaHMPYIOLIas) AJIEKTPOHHAS
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MHKPOCKOTIHS
6 ManoyrioBoe peHtreHoBckoe wu | 1 4 4

HCUTPOHHOC PACCCAHUC

3akmounTensHbiii. IlogBenenwe wu | 1 2 KonTponwsHas pabora
7 | aHAMM3 MIPOMEKYTOUYHBIX PE3YIBTATOB

OCBOEHHS IUCIHIIIUHEL.

Wroro 3a cemectp: 28 24 DK3aMeH

4.2. Pa3BepHyTOe€ ONKMCAHME COAEPKAHUS JUCHUIUIUHBI N0 pa3enaM (TeMam)

1. BBenenue B nmpoOieMaTuKy AUCHUIUIMHBI, TPEACTaBIeHUEe paboyeil MporpaMMbl, OCMBICICHHE
TpeOOBaHUI K OpraHU3alMy [poliecca 00ydeH s, CAMOCTOSITELHONW paboThl M GOPM aTTECTALIUU.

2. Pentrenocrpykrypublii anaiau3 (PCA). PeHTreHoBcKoe M3IIydeHHe U ero B3aMMOJICHUCTBHUE C
BemectBoM OcHoBHas 3amada PCA u moaxoasl k ee pemeHnur0. Dypbe-aHanu3 U Pypbe-CHHTE3.
®dazoBas mpobnema. Oynkmus [larrepcoHa m e€ aHamu3: METOJ TSHKEJIOTO aToMa, HMCIOJIh30BAHUE
KOHLIEMIIUN MOJIEKYJISIpHON caMOCBepTKH. MIHTEHCHBHOCTh U T€OMETpPUs PEHTI'C€HOBCKOIO paccesHus
o0BEKTaMU € pa3IU4YHON pa3MepHOCThI0. (DaKTOpbI, BIMSIONIME HAa PACCEIHHYI) HWHTEHCUBHOCTD.
Muoxutenn nateHcuBHOoCcTH. Metonbl PCA. TlpuMmeHeHne peHTreHOBCKOW UPaKIIUUK TIPH PEIICHUH
MPUKIAJHBIX MaTepHaloBeTUeCKUX 3afad: ¢uznueckue 53(PQeKThl, pEerucTpupyeMble MapameTpsl,
0a3oBas ammaparypa. PeHtreHoBckuii (a3oBwii aHanmu3. OmnpeneneHUe pa3MepoB KPUCTAJUIUTOB H
MUKpPOHANPSOHKEHUH M3 IHMPUHBI TU(GPAKIMOHHBIX MAaKCHUMYMOB. BbineneHue KpuBOHl HCTHHHOTO
mudpakMOHHOTO yiupeHnus Mmetoom Crokca. Paznenenue 3¢hhekToB OJI0YHOCTH U MUKPOHATIPSHKEHUH
METOJOM annpokcumanuu. OrnpenesneHne MaKpOHAIpsHKEHUHM B JIMHEWMHO- M IUIOCKOHAIPSKEHHOM
COCTOSIHMAX. PaznenpHoe omnpeneneHue TJIaBHBIX HOPMAJIbHBIX HamnpsbkeHuil. OnpeneneHue Tuma
TBEPAOrO0 pacTBOpa M CTENEHHW JAajbHEro mnopsaka B HeM. OrmpejaeneHue KOHIEHTpalud edeKTOB
YHIaKkoBKH B JAeGOpMHUpPOBAaHHBIX MeTallax M cijaBax. lcmonp3oBaHue MeETOAa CKOJIB3SIIETO
PEHTI€HOBCKOIO MyYKa JJsi MCCIENOBAaHUS CTPYKTYpPbl IOBEPXHOCTHBIX CJIOEB, TBEPIBIX TENl H
nokpeITui. OnpeseneHuss TOJNIIMHBI U COCTaBa MaTepuala Mo OclabIeHUI0 PEeHTTEHOBCKUX JIyued B
HeM. baxpoma Kuccura. Onpenenenue ToIIMHbBI CBEPXTOHKHUX IIEHOK.

3. JuexktpoHorpagusi.  JlniuHa BOJHBI 3JEKTPOHA, €€ 3aBHCUMOCTb OT YCKOPSIOIIEro
HanpspKeHUs. BzanMozelcTBHE 53IEKTPOHOB C  BEIIECTBOM. YIIPYrOo€ M HEYINPYroe paccesHue
3JIEKTPOHOB. YCTpoiicTBO 3iekTpoHorpada. IlomydeHue 5>I€KTpOHOrpaMM Ha MpOIyCKaHUE U
orpakenue. Cneuuduka  s1ekTpoHorpamMM.  PacmmdpoBka — 3neKTpoHOrpaMM — MOJIKM- U
MOHOKpHUCTAIIIMUECKUX  oOpasnoB. Ompenenenne ocu  30HBL  [locTpoeHune  TeopeTHUECKHX
anekTpoHorpaMM. OOBEKTHI C akCHalbHOU TekcTypoil. Meroa "kocoit" chemku. J[BoiiHOE OpIrroBckoe
oTpaxeHue. Kukyun-nmuHum.

4. IlpocseunBamomas (IM(PPAKIHOHHAN) IJIEKTPOHHAA MHUKPOCKONHs. OCHOBHBIE Y3IIbI
MIPOCBEUMBAIOIIETO HJIEKTPOHHOTO MHUKpOCKONa. MarHuTHble JHMH3bL. JleeKkThl MarHUTHBIX JIMH3.
OcHOBHBIE TpPEJCTaBICHUA O MeXaHu3Me (OpPMUPOBaHUS M300paxkeHus. [yOuHa mons M riyOuHa
¢doxyca. [udpakinumonnas ommoOka. IIpenenbHoe paspelieHHe 3JIEKTPOHHOTO MHUKpOCKoma. PexuMel
pabotbl U xox syueil. Audpaxuus u muxkpoauppakuus. MeToasl UCCIeA0BaHMUs B MPOCBEYMBAIOIIEH
3JIEKTPOHHONW MUKpOCKOMHH. J{n(ppakinOHHBIM KOHTpACT: (Pa30BbIi M aMIUTUTYAHBIH. AGCOPOLIMOHHBIH
KOHTpacT. CBeTNIONONbHOE U TEMHOIOJBHOE u300pakeHue. JlelcTByromiee oTpakeHue. Buabl
KOHTpAacTa Ha COBEPIIEHHOM KpHcTajule. PaccesiHie 2IeKTPOHOB Ha HECOBEPIIEHHOM KPHUCTAJLIE.

S. PacTpoBasi (BBICOKOBOJIbTHASI CKAHMPYIOIIAS) JJIEKTPOHHAS MUKPOCKOINHUS. Y CTPONCTBO U
NPUHLIUIOBL (OPMUPOBAHUS HM300paXEHUST B PACTPOBOM DJIEKTPOHHOM MHKPOCKONE. YBEIMYCHHE U
pazpemieHne. OCHOBHBIE PEXHUMBI U JOIMOJIHUTEIBHBIE BO3MOXKHOCTUH. OCHOBHBIE BH/bI KOHTpAacTa Ha
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nzobpaxkenuu. [Ipumenerne POM i u3ydeHus: mosynpoBoAHUKOB. CIIEKTpOMETPHUST pEHTTEHOBCKOTO
n3NydyeHus: oT 00bekToB B POM. PeHTreHoBCKUif MUKpOaHaIu3 TOHKUX 00pa3IioB.

6. MaJioyriioBoe PpeHTIeHOBCKOe H HelTpoHHOe paccesinve. [IpUHIMIBI TOCTPOCHUS
MaJIOyIJIOBBIX YCTaHOBOK. JlabopaTopHble PEHTI€HOBCKHME MaJIOyIJIOBble ycTaHOBKM. Komnmumanus u
JETEKTOPbl PEHTT€HOBCKOTO u3MydyeHus. OmnpenencHUe pa3MepOB «UacTUL» M UX pacHpeiesieHus Io
pasmepam B oOpasme M3 JaHHBIX JU(GPY3HOTO MAIOYIJIOBOTO PEHTTEHOBCKOTO  PACCESTHUS.
MasnoyrioBsle  yCTaHOBKM  HAa  CHUHXPOTPOHHOM  M3nydeHHMH. (OCHOBHBIE  XapaKTEPUCTUKH,
MOHOXpoMaTHu3aus U (OKYCUPOBKA CHHXPOTPOHHOIO M3JIy4eHHs. ManoyrioBble AUPPaKTOMETPHI Ha
TEIUIOBBIX HEWUTpoHaX. VICTOYHMKM TEIUIOBBIX HEWTPOHOB. MOHOXpoMarm3anus, KOJUIMMALMS |
NETEeKTUPOBaHNE HEUTPOHHOTO U3MydeHus. [IpenBaputenpHas 00pabOTKa SKCIIEPUMEHTATIBHBIX JAHHBIX:
HOPMHUPOBKA, YCPEIHEHHE, CIVIAJKMBAHUE, Y4€T HEMOHOXPOMAaTUYHOCTH. MeToabl OJHOBPEMEHHOT
yCTpaHEHHs NPUOOPHBIX UCKAXKEHUH.

5. O0pa3oBaTeibHbIE TEXHOJIOTHH
TpaguumonHble 00pa30BaTENbHBIC TEXHOJIOTHU: KJIaCCHYECKOe JIEKIIMOHHOE OOy4deHne

(JIeKLIMOHHBIE 3aHATHS), 00yUYEeHHE C MOMOIIBIO YUeOHOM KHUTH (caMOCTOsATENbHAs paboTa), 00ydeHHe C
MTOMOIIBIO CUCTEMBI MAJIBIX TPyl (IIPU MPOBEACHUH JTaOOPATOPHBIX U MPAKTUYECKUX 3aHITHI),

HNubopmamoHHO-KOMMYHUKAITMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH: TEXHOJIOTHH CMEIIAHHOTO
o0ydeHMs, BKIIOUawmue B ceds mouck uHpopmanuu B HHTepHeTe (camocrosTenbHas padboTa),
MPUMEHEHHE CIICIHATN3UPOBAHHBIX MAKETOB VIS MOJYYCHUS aHAIN3a SKCIEPUMEHTAIBHBIX TaHHBIX U
MOCTPOCHHSI  AKCICPUMEHTAIBHBIX ~ 3aBUCUMOCTEH  (TpakTUYeCKWe  3aHATHSA), I[PUMCHEHHE
ayJMOBHU3YAITbHBIX TEXHUYECKUX CPEIICTB (JCKIIMOHHBIC 3aHSTH).

6. YueOHO-MeTOAMYECKOE 0O0ecIiedeHHe CAMOCTOATEIbHOIH PadoThl 00yYarOIIHXCSI
OcHOBHOM cHoco0 OpraHu3aluyd CaMOCTOSITENBHONM pPadOThl CTYAEHTOB — CAMOCTOSITENIbHAs
MOATOTOBKA K BBIMOJIHEHUS MPAKTUYECKUX PabOT MO METOAWYecKUM YKazaHusaM. [loiaHOCTBIO Bech
METOJUYECKUN MaTepuan M0 OO0ECIeUeHUI0 CaMOCTOSITENIbHOM paboThl CTYJEHTOB MPUBEIEH B
[Tpunoxenun 1 k PII.

7. XapaKkTepucTHKA OIEHOYHBIX CPeICTB /IS TeKYyllero KOHTPOJIA YyCIeBaeMOCTH M
NPOMEKYTOUYHOH aTTeCTAUMH 00YYAIOIIUXCS 10 JUCHUIIIHHE

Cucrema KOHTPOJSL MO JUCIHUILIMHE BKJIIOYAET: BXOJHOW KOHTPOIb; TEKYIIMA KOHTPOJIb M
HUTOTOBBIA KOHTPOJIb — DK3aMEH.

B TekymieM KOHTpOJ€ UCHOJB3YIOTCSI TMPOBEPKA OIMOPHBIX KOHCIEKTOB W MaTepUaloB
MPAKTUYECKUX 3aHSATUHN U JTOMAIIHUX 33/1aHUH.

HroroBas koHTposIbHAsA paboTa OLEHUBAETCS MO MATHOAIIBHOM MIKae.

Jlomyck Ha S5K3aMEH MPOUCXOJUT NPU HAIWYUM  OTYETOB IO JIOMAlIHUM W MIPaKTUYECKUM
3aJIaHUSIM C TTOJIOKUTEIBLHOHN OLIEHKOMN 3a UX BBITTOJTHEHHE.

DK3aMeHbl MPOXOAAT YCTHO. B KauecTBe OLEHOYHBIX CPEACTB HCIHOJB3YIOTCSA: KOMIUIEKT
9K3aMEHAIMOHHBIX OUIIETOB M JOTIOJHUTENbHBIE CUTYAllMOHHBIE BOMIPOCHI. BuieThl Kk3aMeHa cosiepkat
JIBA TEOPETUYECKUX Bompoca. KaxkIplii BOpOC OIeHUBAETCs IO MATHOAUIbHOM 1iKane. Mcmomas3yroTes
CJIeIyIOLIME KPUTEPUU OIICHKHU:

«5» — CTYACHT IOJHOCTBIO PACKPBIBACT TEMY BOIIPOCA, CAMOCTOATCIILHO U MMOJIHO OTBCHACT HaA
AOIOJIHUTCIIBHBIC BOIIPOCHI, CBA3AHHLIC C TEMOM BOIIpOCa,
«4» — CTYACHT IOJHOCTBKO PACKPBIBACT TEMY BOIIPOCA, HO 3aTpyAHACTCA OTBCYATH Ha

AOIIOJIHUTECIIBHBIC BOIIPOCHI, CBA3AHHBIC C TEMOM BOIIpOCa, WJIM TEMa BOIIpOCa PACKphITa HC ITOJIHOCTBIO,
HO CTYACHT YBCPCHHO OTBCYACT HA NJOMOJHUTCIIbHBIC BOIIPOCHI, CBA3aHHBIC C TEeMOM BOIIpoOCa.
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«3» — CTYIEHT HE MOJHOCTBIO PACKpbIBAET TEMYy BOIpOCAa M 3aTpydHSETCS OTBEYaThb Ha
JOTIOJIHUTENBHBIE BOIIPOCHI, CBA3aHHBIE C TEMOM BOIIPOCA;
«2» — CTYAEHT HE pacKpblBaeT TEMY BOIIPOCa, MPOSBISET HE3HAHUE O0a30BBIX TEPMHHOB U

MOHATHM, HEOOXOUMBIX JIJIs1 PACKPBITHS TEMBI.

OmeHka 3a 5K3aMEH CTaBUTCA Kak cpefaHeapuMeTHueckoe OaloB 3a OTBETHI Ha BOIPOCHI
9K3aMEHALMOHHOTO OMJIeTa ¢ y4ETOM OTBETOB Ha JOTOJHUTEIbHbIE CUTYAIl[MOHHbBIE BONIPOCHL. Pe3ynbTar
OKPYIJIAETCS JI0 LIEJI0r0 YUCIA.

Bompockl sk3amMeHallMOHHBIX OWJIETOB W THIbBI JIOMOJHUTENBHBIX CHTYallMOHHBIX BOIPOCOB
NpUBeAEHbI B OHJIE OLleHOUHBIX cpeacTB (IIpunoxenue 2)

8. YueOHO-MeTOoAUYECKOE U MH(POPMAIHOHHOE 0DecTIeYeHn e TUCIIUTIIHHbI

OcHognas numepamypa:

1.Wmomun A.C., Opemiko A.Il. JludpakumoHHbIN CTPpYKTYpHBIH aHanu3. M.: dusndeckuil ¢-t
MI'Y OOO U3a. nom «KpemoctHOBB», 2013. 616 c. ISBN 978-5-85271-503-62.

2.PycakoB A.A. Pentrenorpadus meramioB. M.: Aromusaar, 1977, 480 c.

3.du3nyeckoe MaTepraioOBeICHNE : YIeOHUK I BY30B : B 6-Xx T. / mox pen. b.A. Kamun. - M. :
MU®U, 2008. - T. 3. MeToabl UccIeA0BaHU CTPYKTYpHO-(Aa30BOTO COCTOSIHHS MaTepuaios. - 808 c. -
ISBN 978-5-7262-0977-7 ; To xKe [DnexTpoHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237979 (11.11.2015).

4.Co3unoB, C.A. CTpyKTypHBIE METOJbI HCCIEIOBAaHUSA KPHUCTAJIOB : ydeOHOe mocobue /
C.A. Co3unos, JI.B. Kosiecuukos. - KemepoBo : KeMepoBckuii rocy1apcTBeHHbIN yHUBepcutet, 2012. -
108 c¢. - ISBN 978-5-8353-1284-9 ; To ke [Dnexrtponnsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232740 (11.11.2015).

5. C.C. Topenuk, KO.A. CkakoB, JL.H. PactopryeB. Penrrenorpaduueckuii u 3JI€KTPOHHO-
onTtudueckui ananmuz, M.: MUCHUC, 1994.

6. Boznecenckmit DO.®. MeTonpl CTPYKTYPHBIX HCCIECIOBAaHMK MaTepuanioB. MeToabl
MHKpOcKonuu : ydeOHoe mocooue / O.D. Bosnecenckmii, @.C. Mapudymwmn, W.II. AGaymmun ;
MunuctepctBo oOpa3oBanuss U Hayku Poccun, ®DenepanbHoe TrocylnapcTBEHHOE OHOIKETHOE
oOpa3oBaTellbHOE  y4pexJeHHE BbIcmIero mnpodeccuoHanbHoro  obpazoBanus  «KazaHckuii
HAI[MOHANIBHBIA HCCIIEI0BATEIbCKUN TEXHOJIOTUYECKUI yHuBepcuTeT». - Kazanwp : M3marenncTBo
KHUTY, 2014. - 184 c. : Tabm., wi. - bubmmorp. B kH. - ISBN 978-5-7882-1545-7 ; To xe
[Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=428294 (20.01.2016).

Lonornumenvnasn aumepamypa:

1.BeponoBa B.U., PeskeBuu I'.I1. Teopus paccesHus peHTreHoBcKuX iydedl. M.: M3natenbcTBo
MI'Y, 1972. 247 c.

2.®etucos, [.B. CunxpoTpoHHoe u3iydeHHe. MeToabl UCCIeNOBaHHUsS CTPYKTYpbl BELIECTB :
yuebHoe nocodue / I'.B. ®erucos ; nox pexn. JI.A. Acnanos. - M. : ®usmaraur, 2007. - 673 c. - ISBN
978-5-9221-0805-8 ; To xKe [OnexkTpoHHbIN pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=76647 (11.11.2015).

3. A.W. Cepryn, JI.A. @elirun -PeHTreHOBCKOE U HEUTPOHHOE MAJIOYTJIOBOE paccesiHUE. -
M.:Hayka.I'n. pen. ¢uz.-mar. nur., 1986.

4. Duaproc, J. Haiicon, C. Knoyn 3DnexkrpoHorpaMMsl U UX uHTEpnpetauus, "Mup", M., 1971.

J 5. JIx. Cnenc DxcrepuMeHTalbHas AJIEKTPOHHAs MUKPOCKONMS BBICOKOTO pasperieHusi, M.,
"Hayxa", 1986.
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Pecypcol ungpopmayuonno-menekommynukayuonnoi cemu «Mnmepnemy:

CuctemMa »5JEKTPOHHOH MOMACPKKH oOpa3oBaTenpHOro mporecca «MoH — yHHBEpCHTET»
https://uni.ivanovo.ac.ru

[IpodeccronanbHbie 6a3bl TaHHBIX U HHPOPMAITHOHHO-CIIPABOYHBIC CHCTEMBI:

ObC «YHuBepcuterckas onbnmoreka onnaitn»y Www.biblioclub.ru

Dnekrponnas oubauorexa UBI'Y _http:/lib.ivanovo.ac.ru

Dnexrponnsiii katasor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

(Vkazvieaemcea ooazamenvno!!! Ilpu neobxoOoumocmu nepeuenv modxicem OblmMb OONOJHEH,
nanpumep CIIC «KoncynomanmlITnocy.)

Ilpozpammnoe obecneuenue: omnepanronHas cucrema Microsoft Windows, maker oducHbIX
nporpamm Microsoft Office u(umm) LibreOffice, unrepuer-opaysep Microsoft Edge u(mmm) Yandex
Browser.

9. MaTepuajibHO-TeXHUYECKOE 00ecTiedeHre N CIUTIIMHBI

VY4eOHble ayIUTOPUU:

- JUIA TIPOBEJICHUS 3aHATHHA JISKIIMOHHOTO THIA ¢ KOMILICKTOM CIEIHATN3UPOBAHHON y4eOHOM
MeOelld W TEXHHYSCKUMHU CPEJIICTBAMU OOYYCHHS, CIYXKAIUMH I8 TPEJAOCTABJICHUS YUeOHOM
nH(popMaIuu 6OJIBIION ayUTOPUH;

- JUIsl TIPOBEICHUS 3aHATHM CEMUHApCKOrO THIMA, KOHCYJIbTALUUN, TEKYIIero KOHTPOJIS H
MIPOMEXYTOYHOM aTTeCTAllMU C KOMIUIEKTOM CIHEIHATN3UpPOBAHHON y4eOHON MeOenu M TeXHUYECKUMU
cpencTBaMu 0OydeHHUS;

- JUIsl TIPOBEIEHUS 3aHATHM CEMUHApCKOrO THIMA, KOHCYIbTALUN, TEKYIIero KOHTPOJS H
MPOMEXYTOUYHOM  aTTeCTalluM, BBIMOJHEHUS KYpPCOBBIX paboT (IIPOEKTOB) €  KOMIUIEKTOM
CHeIHaTM3UPOBAHHON ydeOHOI MeOenn U TEXHUYECKUMU CPEICTBAMU O0yUECHHUS .

JlaGoparopus, ocHalleHHas JIabOpaTOPHBIM 000PYIOBAHUEM, KOMIUIEKTOM CHEIMAIN3UPOBAHHON
y4eOHOU MeOer M TEXHUYECKUMH CPEJICTBAMH O0YUYCHUSI.

[Tomemienne st caMOCTOSITENIBHOM Pa0OTHI, OCHAIIEHHOE KOMILIEKTOM CIHEUaIU3UpPOBAHHON
yueOHOM MeOenu, KOMIBbIOTEPHON TEXHHKON ¢ BO3MOXKHOCTBIO MOJKIIOUEHHUs K cetu «MHTepHeT» u
obecnieuenuem noctymna B JUOC.

JleMoHCTpalMoHHOE 00OpYyI0BAaHUE U Y4eOHO-HAIISIIHbIE OCOOUS Ui 3aHATHI JIEKIIMOHHOTO
THUIa, 00ECIICUNBAOIINE TEMATUYECKUE WILTIOCTPALIMU: NTEPCOHATBHBINA KOMIIBIOTED, TPOEKTOP, IKPAH.

ABTOp padoueii mporpaMMspl JMCHMIIMHBI: TTpodeccop Kadenpsl GyHIaMEHTAIbHON GU3UKH
Y HAaHOTEXHOJIOTHH, TOKTOp ($u3.-MaT. HAyK, TOIEeHT Asnekcanapos A.U.

[Iporpamma paccMOTpeHa M yTBEpKIE€Ha Ha 3acefaHuu Kadenapel GyHIaMEHTaIbHOW (QU3UKH U
HAaHOTEXHOJIOTUI

« 6 » urons 2022 r., npotokon Ne 5

[Iporpamma o6HOBIIEHA

MIPOTOKOJ 3acefanus Kapeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBoaurens OII /

(moamuce)
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Hpunosxcenue 1. Memoouueckue ykazanus 0nsa 00y4anoujuxca no 0C60eHUI0 OUCYUNITUHDL

Ilpunosicenue 2. @DoHO OUEHOUHBIX CPeOCME Ol NPOBEOCHUA  NPOMENCYMOUHOU
ammecmayuu 00y4auuxca no OUCYUnIuHe.




