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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«MeToibl UCCIeIOBaHUs CTPYKTYpPbl TBEPABIX TeN» SBISETCS TUCIUIUIMHON BapHaTHBHOU
yactu bnoka 1 «/ucuumimuel (Moxynu)» 1o Hampasienuto noarotoBku 03.04.02 dusuka
(MarucTepckas nmporpamma: (pu3uka KOHASHCUPOBAHHOTO COCTOSIHUS).

Jnst uzydeHus: JaHHOM y4yeOHOM AMCHMIUIMHBI HEOOXOIAMMBI 3HAHUSA, YMEHUS M HAaBBIKH,
chopMUpOoBaHHbIE B Tpolecce u3ydeHus npeameroB «Kpucramiopusuka, TEOpuUss U METOIbI
CTPYKTYpHOTO aHanuzay», «®Puszuka TBepaoro Ttenay, «CTpykTypooOpa3oBaHHE U SIBJICHUS
MepeHoca B KPUCTAUIAX M TOHKHUX IUICHKaX», «DIEKTPOHHAs MHUKPOCKONUS U peHTreHorpadus
MaTepuaaoBy Ha MPEABIAYIIEM YPOBHE 00pa3oBaHUSI.

[TonydyeHHble 3HAHUS HCIOJB3YIOTCA CTYACHTAMU BO BpPEMs BBIIOJIHEHUS HAY4YHO-
HCCJICIOBATEILCKOM pa0bOThI, IPU HAMMMCAHUU MAaruCTEPCKON JUCCEPTAITHH.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

Hamnpasnenue noarotoBku 03.04.02 dusuka
Marucrepckas nmporpamma Du3nKa KOHJCHCUPOBAHHOTO COCTOSIHUS
OO6pa3zoBarenpHas IporpaMmma aKaJieMHuecKasi MarucTparypa
Kpanuduxanms Maructp
KonngecTBo conepkarenbHbIX MOAYJIEH 1
Jucnunnuza 6a30Boi / BapuaTUBHOM 4acTH .
. JTUCIUIIMHA BAPUATUBHOMN YacTH
00pa30BaTeNbHOM POrpaMMbl
®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, sk3ameH
Mokasatem ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEAUTOB) 5
I'ox moaroToBKM 2
Cemectp 3
KonmgecTBo yacoB 180
- JTEKIIHOHHBIX 12
- IPAKTUYECKUX, CECMHUHAPCKUX 48
- 1a00PAaTOPHBIX
- CAaMOCTOSTEJIbHOM paboThI 120
B T.4. HHMBHIyaJbHOE 3a/IaHUE

HenenbHOe KOIMYECTBO YacoB, 5

B T.4. AyAUTOPHBIX 3)

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

I_Ie.]'lb JAUCIHHUITIIMHBI ((MCTOIU:I HUCCIICA0OBaHUA CTPYKTYPEI TBCPABIX TCII» - MMOJYUYUTH OCHOBBI
3HAHUM 110 TCOPCTUUCCKHUM U IIPUKIIAAHBIM BOITPpOCaAM COBPEMCHHBIX MCTOOO0B UCCIICAOBAHUA
TBCPHAOTCIILHBIX CTPYKTYDP.
33[[3‘11/] JUCHUITIINHBI ((MCTO}II)I HCCJICIOBAHUA CTPYKTYPBI TBEPABIX TSI .
— H3YUCHHUC OCHOBHBIX q)HSI/I‘ICCKI/IX IIPUHLIUIIOB U HBHCHHﬁ, JOKallMXx B OCHOBC
COBPEMEHHBIX METOJ0B UCCICAO0OBAHMS IIJICHOYHBIX 'OMO-, F'€TEPO- U HAHOCTPYKTYDP,
- HpI/IO6peTCHI/Ie 3HaHUM " YMCHI/II>'I, MO3BOJIAIOIUX ACJIAaTh OLCHKY BO3MOXHOCTH,
TOYHOCTH M HAAC)KHOCTHU METOJ0B aHAJIN3a,
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— paccMOTpeTh MPUEMbl KOMOWHUPOBAHHUS METOJOB HCCJICIOBAHMS JJII HW3BJICUCHUS
HeoOxoauMoi nHpopManuu 1o nedeKkTaM, Mo YPOBHIO JISTHPOBAHMS M PACTIPEICIICHUIO
IpuUMecel 10 IUIOIIAIN U TIIyOuHE;

—  CIOCOOCTBOBATh CAMOCTOSITEILHOM OPUEHTAIMU CTYJACHTOB HAa MUPOBBIC JOCTHUXKEHHUS B
TAHHOM 00JIaCTH 3HAHUH.

TpeGoBanus K pe3ybTATAM OCBOEHHUS IMCUMILIMHBI. [Iporiecc u3yyeHus: TUCHUILUIMHBI «
MeToapl WCCNENOBaHUs CTPYKTYPBI TBEPIBIX TEI» HAMpaBICH HA (OPMUPOBAHUE DIIEMEHTOB
cnenyromux komneTeHIui B cootBeTcTBUU ¢ ®I'OC BO P® Hanpasienus noarorosku 03.04.02
du3nka U OCHOBHOW 00pa30BaTEILHON MPOTpaMMBbI BHICIIETO MPO(HECCHOHATLHOTO 00pa30BaHuUs
HanpaBieHus  moaroroBku  03.04.02  ®wusuka  (marucrepckas — mporpamma:  Dusmka
KOH/ICHCUPOBAHHOTO COCTOSIHHS):

a) oowexynomypuuvix (OK):

CHOCOOHOCTBIO K a0CTPaKTHOMY MBIIUICHHUIO, aHau3y, cunte3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEAU3allii, UCIIOIb30BaHHUIO TBOpUeckoro norennuaia (OK-
3).

0) oowenpogeccuonanvnvix (OIIK):

TOTOBHOCTBIO K KOMMYHHUKAIIUH B YCTHOM M ITUCBMEHHOHN (opmMax

Ha rOCyJapCTBEHHOM si3bike Poccuiickoit denepanny 1 ”HOCTPAHHOM SI3bIKE JJIs PelleHus 3a71a4
npodeccuonanproii aestenbaoctu (OITK-1);

CIOCOOHOCTBIO K aKTUBHOM COLIMAIbHONW MOOUIIBHOCTH, OPraHU3alun
HAYYHO-HCCIICI0BATEIbCKUX ¥ HHHOBAIMOHHBIX pabot (OIIK-3);

CIIOCOOHOCTBIO UCIIONB30BaTh CBOOOIHOE BIIaJIeHUE MPOPECCHOHATBHO TPOGUINPOBAHHBIMU
3HAHUSMH B 00J1aCTH KOMITBIOTEPHBIX TEXHOJIOTHHN JIJIsl pEIIeHHs 3a/1a4 PO eCCUOHATBLHON
NESITENIbHOCTH, B TOM YHUCJIe HAXOSAIIUXCS 32 MpejiesiaMy HalpaBIeHHOCTH (MPOQIis) HOATOTOBKU
(OIIK-5);

CHOCOOHOCTBIO MCTIONIb30BaTh 3HAHUSI COBPEMEHHBIX MTPOOJIEM M HOBEHIIINX

JOCTIKEHUH (PU3KMKK B HAyIHO-KCCiIeqoBaTenbekoit padote (OITK-6);

CHOCOOHOCTBIO IEMOHCTPUPOBATh 3HAHUS B 00J1aCTH (hPUIT0CO(PCKUX BOIIPOCOB

€CTECTBO3HAHUS, UCTOPUH U MeToaooruu pusuku (OI1K-7).

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIe10BATEIbCKAS 1eSITeIbHOCTh:

CIIOCOOHOCTBIO CAMOCTOSITENTLHO CTABUTh KOHKPETHBIE 3a/1a4i HAYYHBIX

MCCIIEIOBAHMM B 00J1aCTH (PU3UKU U pelIaTh UX C MOMOIIBI0 COBPEMEHHOM anmapaTrypsl 1
WH()OPMAIMOHHBIX TEXHOJIOTHUN C UCIIOIH30BAaHNEM HOBEUIIIETO POCCUIICKOTO U 3apyOeKHOTO
ombita (ITK-1);

HAYYHO-MHHOBALIMOHHAS eATEJbHOCTh:

CIOCOOHOCTBIO CBOOOIHO BIIAIETh pa3jieaMu (PU3UKH, HEOOXOAUMBIMU

JUTS pEIICHUST HAy9YHO-WHHOBAIIMOHHBIX 33J1a4, U IPUMEHSATh PE3y/IbTaThl HAYIHBIX HCCIICTIOBAHUH B
uHHOBaIMoHHOU aesrenbHocTH ([TK-2);

CIOCOOHOCTHIO TPUHUMATH YYaCcTHE B Pa3pad0TKe HOBBIX METOJOB M METOJMUECKUX MOIXO/I0B B
HAYYHO-MHHOBAIIMOHHBIX MCCJICIOBAHUAX U WHKEHEPHO-TeXHOJornueckoi aesrenbroctu (ITK-3);
OpraHM3alMOHHO-YIPABJIEHYECKAs 1eATeJIbHOCTh:

CIIOCOOHOCTHIO TUTAHUPOBATH U OPTaHU30BBIBATH (PM3MUECKUE UCCIICIOBAHMS,

Hay4dHble ceMuHapbl U kKoHpepeHmuu ([1K-4);

CIIOCOOHOCTBIO UCTIONB30BATh HABBIKM COCTABIICHUS U 0POpPMIICHUS

HAYYHO-TEXHHYECKON JJOKyMEHTAIINH, HAYYHBIX OTYETOB, 0030pOB, TOKIIAI0B

u crareii (ITK-5);

neIaroruvyeckas 1esTeJbHOCTh:

CIIOCOOHOCTBIO METOIMYECKH TPAMOTHO CTPOUTH TUIAHBI JIEKIIMOHHBIX
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U MIPAKTHYECKUX 3aHATHUH O pa3aenaM yu4eOHbBIX AUCIUILINH U MyOJIIMYHO H3JIaraTh TEOPETHIECKUE
U TIPAKTHYECKUE Pa3/iebl yUeOHBIX IUCIUIUITMH B COOTBETCTBUU C YTBEPKICHHBIMU y4eOHO-
METOAMYCCKHUMH [TOCOOMSAMHU MPH peaiu3aliiy mporpamMm Oakanaspuata B ooaactu ¢pusuku (I1K-6);
CIIOCOOHOCTBIO PYKOBOJAHUTH HAYYHO-HCCIICIOBATEIHCKOM S TEIILHOCTHIO B 001aCTH (DU3HKH
obyuarommuxcs mo nporpammam 6akanaspuata (ITK-7).

B pe3yabrare uzydennsi yueOHOH TMCUUNJIMHBI CTYJAEHT J0JIKEH :
3Hamy:

OCHOBOIIOJIATAlOLIMe MaTepualbl Kypca, BO3MOXXHOCTH M (U3UYECKUE IPUHIIMIIBI
paboThI UCCIIENOBATEIBCKON TEXHUKU;

Ba)XHbIE JIOCTMDKEHUS B JaHHOM 00JacTH 3HAHMS, OINpPEAEISIIOIUEe pa3BUTHE
MOJIYIIPOBOTHUKOBOM MUKPO- U HAHOZJEKTPOHUKHU T10 MyOIHMKALUsAM B MOHOTpadusx,
NEPUOANYECKUX HAYYHBIX JKypHAIaX U Ap.M3JaHUIX;

00 OCHOBHBIX JTOCTHKEHHUSIX MHUPOBOTO YPOBHS 110 COBPEMEHHBIM CPEACTBAM TOHKOTO
aHaJM3a MOBEPXHOCTH, NEPEXOAHBIX 00Js1acTe, 1e(heKTOB B IJICHOUHBIX CTPYKTYpax;
BUJETh B3aUMOCBS3b U  B3aMMOOOYCIIOBIEHHOCTh  METOJIOB  HCCIIEJJOBAHMS,
TEXHOJIOTUH NPOU3BOCTBA MOJIYIPOBOIHUKOBBIX CTPYKTYp, Pa3paboTKu NpubOpOB Ha
UX OCHOBE U HaJIC)KHOCTH PE3YJIbTATOB HCCIECIOBAHUS.

ymembp:

OOBSICHUTH TIOJIyYEHHBIE PE3yJIbTaThl MCCICJOBAHUS TOIYIPOBOJHUKOBBIX CTPYKTYP
(KOHTaKTHBIX IUIOIIAJIOK, IJICHOK, IIEPEXOIHBIX 00JacTel, MOATI0KEK);

(bopMHpOBAThH LENN U 33/1a4H MCCIIEAOBAHMS, COCTABIATH IUIaH AKCIIEPUMEHTAIEHOTO
HCCIIEA0BAHUSA CTPYKTYD;

JienaTh OLEHKY KAaueCTBEHHOIO M KOJMYECTBEHHOI'O aHajau3a IIOBEPXHOCTH,
NepexoaHbIX 00nacTel, 1e(eKTOB B IUIEHOUHBIX CTPYKTYpaX, TOUHOCTH U3MEPEHUN;
CaMOCTOSITEJIbHO ~ BBIMOJHATh AKCIEPUMEHTAJIbHYIO YacTh JUIUIOMHOW paboThl,
0a3MpysCh Ha 3HAHUAX JAHHOTO Kypca M CHEelMaIbHBIX AUCHUIUIUH

eénaoemyp:

npodeCCHOHATBLHO-IPOPUIUPOBAHHBIMA 3HAHUSIMM B 00JacTH HMH(OPMAIIMOHHBIX
TEXHOJIOTMI, COBPEMEHHBIX KOMIIBIOTEPHBIX CETEH, NPOrPAMMHBIX IPOIYKTOB H
pecypcoB MHTepHET [JId penieHus 3a1a4 Kypea,

pazaenaMu (pU3MKU, HEOOXOAUMBIMHU ISl pELIeHUs 3a/1ad Kypca

4.  COILEPXAHUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIUU YYEBHOI'O

MPOLIECCA

MopsiakoBbIf
HOMeEp U TeMa

Kparkoe conepxkanue TeMbl

Cooeprcamenvuwvtit mMooyne 1

Tema 1. TenaeHuss pa3BUTHUS COBPEMEHHON TEXHOJOTMU MUKPOAJIEKTPOHUKH U
Cospemennbvie AHATTUTUIECKUX CPEJICTB UCCIEAOBAHUS TTOJIYIIPOBOTHUKOBBIX CTPYKTYD.
menoeHyuu

UCC1e006aHUA

nOJIYnpPo8OOHUKOE

bIX CIPYKmMYp

Tema 2.Memoo | Ou3nuecKkue NPUHIMUIIBI U AHAJIMTUYECKAE BO3MOKHOCTH METOJIOB MOHHOU

UOHHOU CIIEKTPOCKOIHH.

CHEKmMpPOCKOnUU

Tema 3. MeTon AHamnuTHyecKue BO3MOKHOCTU METOJIOB AJIEKTPOHHOU Hu
ANIEKTPOHHOU U (OTORIEKTPOHHON CHIEKTPOCKOIHH.

(bOTORIEKTPOHHON




CIIEKTPOCKOIUHU

Tema JudpakimoHHBIE METOIBI HCCIICIOBAHUS MaTEPHAIOB  DJICKTPOHHOM
4 /lughpakyuonnpl | TEXHUKH.

e Memoobsl

Tema 5.30n006vte | 30HA0BEIC METOABI UCCIICIOBAHHSL.

Memoobl

TemaTnuyeckuii mian

Conep:xarejJbHbI MOAYJIb 1
KoandyecTBO YacoB
OuHas ¢popma 00y4eHuUsI 3aounasi popma oOyuenunst
B T.4. B T.4.
= = = =
Ha3ssanus conepskaTebHbIX o g c_m: = o g % =
MoRyteid i Tew AR EEEE A A ER:
o | 5l 2|lRol2ol o S| 2| 2|Eol>0
Al 2 Els|loagldyl =~ 2 =E |l s |aw|lde
= 2192 Qé =% =] = o | o & g (=%
SRS | & 2|88 =4
= 82 |z = 213 |=
) = o =
Tema 1. Coépemennvie
MEHOeHUUU UCCIeO006AHUS 35| 2 |9 o4
nOYNPOBOOHUKOGBIX
Cmpykmyp
Tema 2. Memoo uonnoii
2
CneKmpocKonuu 35 9 24
Tema 3.. Memoo
97IEKMPOHHOU U 2 19
domornekmponnoi 35 24
CHEeKmMpPOCKOnuu
Tema A4. ugpaxuuonnvie
Audpary 373 10| |24
Memoonl
T . 301008601 Moobl
ema 5. 30n0086b1e Memoob 8| 3 |11 24
Hmozo no
cooepicamenvnomy mooynio | 180 | 12 | 48 120
1
Bcezo uacoé no oucuunnune
180 | 12 | 48 120
5. METOAUYECKHUE PEKOMEHJAIIUU JJIsA TIPOBEJIEHUSA
JEKIHUOHHBIX, IPAKTUYECKHUX U JTIABOPATOPHBIX 3AHATHUU
TeMBI JeKIIMOHHLIX 3aHATHIA
Ne Konuuecmeo
Ha3zeanue memoi
n/n uacoe
1 |CoBpeMeHHbIE TCHACHIINH HCCIICIOBAHUS MTOTYITPOBOTHUKOBBIX CTPYKTYP 2
2 [MeToa MOHHOM CIIEKTPOCKOIIUU 2




3 [Meron 3neKTpoHHOH U (POTOIIEKTPOHHOM CIIEKTPOCKOITUU 2
/IndpakimoHHbIE METO/IbI 3
30H]I0BBIE METO/IbI 3
BCEI'O 12

TeMbl NPaKTHYECKUX 3aHATHI
N Konuuecmeo
i Ha3zeanue memoi wacos

1 [Pemenue 3amauy Ha HaxoXAeHHE MUGPAKIUMOHHBIX pediiekcoB. Pemienue
3a7a4  Ha I[OIVIOLICHUE PEHTICHOBCKOTO W3JIy4YeHUs. BbINoHEeHHe 7
YIPaKHEHHUI Ha HAXO0XICHHE IEPUOJ0B PEIETKH

2 |BpimonHeHHE YHpaKHEHUH Ha aHajdu3 SJICKTPOHHBIX IU(PPAKTOTpaMM H 7
ONpEAEIICHUE CTPYKTYpPbl NOBEPXHOCTU. BbINONHEHWE ynpaXHEHU Ha
MOJICJTMPOBAHUE U aHAIH3 DJIEKTPOHHBIX JU(PPAKTOrpaMM

3 |Pemenme 3amay Ha pacuy€r XapaKTEPUCTHUK HIIEKTPOHHOTO MHKPOCKOIMA. 7
PelmieHne 3agau Ha  XapakTEpUCTUKH  PacTPOBOIO  BJIEKTPOHHOIO
MUKPOCKOIIA.

4 |Pemienne 3amad Ha TOpened  YYBCTBUTEIBHOCTH M pPa3pellICHUE 7
3JIEKTPOHHOIO MUKpOAaHaIN3a.

PeleHure 3a1a4 Ha pacuér MOTEPh SHEPIUU JIEKTPOHOB B TBEPAOM TEJIE 7

6 [Pemenue 3amad Ha pacy€r BeposaTHOCTH Orke-TIepex00B U N3ITydaTeIbHBIX 7
epex0/I0B.

7 |[Pemenue 3amau  Ha pacu€éT DHHEPTMM U BEPOATHOCTU  BBIXOJA 6
(OTORIIEKTPOHOB
BCEI'O 48

6. METOAMYECKHUE PEKOMEHJALIUU ITO OPTAHU3ALIUN
CAMOCTOSTEJBHON PABOTHI CTYJIEHTOB
Oprannsanus caMoCTOSATeIbHON PadoThI CTYICHTOB
Ne Konuuecmeo
wn Ha3zeanue memoi wacos

1 |Cdepuueckas u xpomaruueckas abeppaliii MarHUTHBIX JIMH3 20

2 ([[IpyHOMTT AEWCTBUS, YCTPOWCTBO M PEXHUMBI pPaOOTHl CKaHUPYIOIIETO 20
DJIIEKTPOHHOI'O MUKPOCKOIIA.

3 |Cunbl BaH-nep-Baanbca. [IpuHImn geicTBust U pexkuMbl pabOThI aTOMHO- 20
CHUJIOBOTO MUKPOCKOIIA.

4 |XapaKTepucTHUYeCKO€ TOPMO3HOE U CHHXPOTPOHHOE PEHTTEHOBCKOE 20
M3JIy4CHUE

S5 |dudpakuus OBICTPHIX JIEKTPOHOB HA OTpPAXKEHHE U €€ MPUMEHEHHue s 20
AHaJIM3a MOBEPXHOCTH.

6 |Doroaddexr. 3akoHBI COXpaHEHUS DSHEPrHA ¥  HUMIYJIbca TPH 20
dororddexre.

BCEI'O 120

7. NHANBUAYAJIBHBIE 3ATAHUSA




1. ®wuznueckue NpUHIUIBI METOJJOB HOHHOM CIIEKTPOCKOIINH.

Meroasl ucciaen0BaHus CTPYKTYPbl MATHUTHBIX IOMEHOB.

3. OCHOBHBIE CTPYKTYpHBIE Je(PEKTHI IPU OMUCAHUU IPOLIECCOB METAILIACTHYECKOM
nedopmaruu.

Crnekrpodoromerpusi. AHAJIN3 MHOTOKOMIIOHEHTHBIX CUCTEM.
PentrenodiayopecueHTHbIH METO/] aHATTU3A.

no

o &

8. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

—

O6H_[aﬂ KJ'IaCCI/I(l)I/IKaI_II/IH CIICKTPOCKOIINYECKHUX METOI0B.

2. DHepreTuyeckas XapakTepUCTHKA YYaCTKOB 3JIEKTPOMArHUTHOTO CIIEKTPA, UCIIOJIb3yEeMbIX B
Pa3IMYHBIX CHEKTPOCKOMMYECKUX METO/IaX.
3. IlapameTpsbl, XapakTepu3yIOIIHE ONTUYECKOE U3ITyUYECHUE: JITTMHA BOJIHBI, YaCTOTA,

WHTEHCUBHOCTD U T.J.

4. JluarpaMma SHEpreTHYeCKUX YPOBHEW aTOMa U MOJIEKYJIbI.

5. Teoperuueckue ocHoBbl UK criektpockonuu. Konebanus u cTpykTypa MOJIEKYI.

6. KauectBennsii ananus no UK — cekrpam.

7. KonuuectBeHnnslit ananu3 no UK — cnekrpam.

8. Cospemennsie MeToapl MK cniekTpockonuu.

9. TlapameTpsl crieKTpalbHBIX MPUOOPOB: TUCIEPCHs, pa3pellarolas Cuila, CBeTocuia npudopa.

10. Cnexrpodoromerpusi. CelleKTUBHOE ONpeIeTICHUEe OAHOT0 KOMITIOHCHTa B MHOTOKOMITOHEHTHON
cucTeMe.

11. Knaccudukanus MeTo0B peHTT€HOBCKOH CIIEKTPOCKOIIHH.

12. PentrenoBckas ¢potoanekTpoHHas criekrpockomnus (POIC).

9.  OBPA3EI MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u kpumepuu oyeHUBAHUL)

rOY BIIO «JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
®daxynpTeT PU3NKO-TEXHUUECKUI

Hanpaenenue noocomosxu: 03.04.02 ®u3uxa

Mazucmepckas npoepamma: QDu3uKka KOHOEHCUPOBAHHO20 COCMOAHUA
IIpoepamma noocomoexu: akademuueckan mazucmpamypa

Cemecmp 3

Yuebnas oucyuniuna Memoowt uccnedosanus cmpykmypovl meepovix meJi

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. Cospemennsie metoasl UK criekTpockonuu.
2. TlapameTphl CHEKTPAIbHBIX IIPUOOPOB: JHMCIEPCUs, pa3pellaromas CHia, CBETOCHJIA
npubopa

VYTBepKaeHO Ha 3aceTaHnu Kaenapoit TeopeTudeckoil GU3NKN U HAHOTEXHOJIOTHH,
pOTOKOJ Ne or*“ ” 20 1.
3aBeayromuit kKadeapoit

IIpenonaBarens
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Kputepun oneHuBaHus MOAYJIbHOT0 KOHTPOJISI

Homep 3a0anusn Konuuecmeo 6annoe
3aganue 1 15
3aganue 2 15
Bcezo 30

10. OBPA3EIL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 6onpocwl K IK3aMeHy
TenneHuus pa3BUTUS COBPEMEHHON TEXHOJIOIMHU MUKPO3JIEKTPOHUKH.
@u3nuecKre METO/IbI JIEKTPOHHOTO TAPAMArHUTHOI'O PE30HAHCA.
O06o006mennoe HepaBeHCTBO [ 'MOOca 11t yaera CTpyKTypHBIX Je(PEKTOB.
AHanmMTUYECKHUE CPEACTBA UCCIIEI0BAHUN MTOTYIIPOBOAHUKOBBIX CTPYKTYP.
du3nyecKrue OCHOBBI AAEPHOTO MATHUTHOTO PE30HAHCA.
Cucrema 3BOJIOIMOHHBIX YPABHEHUN IS OMHCAHUS CTPYKTYPHBIX J€(EKTOB.
AHaJIUTUYECKUE BO3MOKHOCTH METOJ0B MOHHOM CIIEKTPOCKOIIH.
VY CTpoiCTBO U PUHLKUIT ACHCTBUSA CKAHUPYIOILETO TYHHEIBHOTO MUKPOCKOIIA.
3aKOoHBI YIIPOYHEHUS B MPOLIECCAX METAIIaCTUIECKO 1ehopMaIiii.
0. ®uzuyeckre OCHOBBI M BO3MOXKHOCTH METO/1a JIEKTPOHHOMN CIEKTPOCKOIIH.
11. Ananiutrueckre MEeTO bl aHaJIU3a AEPEKTHON CTPYKTYPBI B TBEPJIBIX TENaX
12. ®uznyeckue OCHOBBI U BO3MOKHOCTH METO/1a (DOTOINEKTPOHHOU CIIEKTPOCKOMTUU
13. TenaeHIHs pa3BUTHSI COBPEMEHHOM TEXHOJIOTHH MUKPOAJICKTPOHUKHU
14. HepaBHOBeCHas HBOJIIOLIMOHHAS TEPMOIMHAMUKA BaKaHCUI
15. dusnyeckre OCHOBBI U BO3MOKHOCTH AU(PPAKIIMOHHBIX METOI0B
16. [IpenenpHBIE BO3MOKHOCTH ONTHYECKONH MUKPOCKOIIUU
17. DHepreTuka U pa3MEPHOCTH CTPYKTYPHBIX J€PEKTOB
18. dusnueckue OCHOBBI U BO3MOKHOCTH 30H/IOBBIX METOOB HUCCIIEI0BAHUI

19.®usnueckue ocHoBsl MK-CHEKTPOCKOIHHL.

BOoo~NoGa~WONE

rOY BIIO JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
OU3NKO-TEXHUYECKUH PaKyIbTeT

Hanpasnenue noocomosxu: 03.04.02 ®uszuka

Macucmepckas npoepamma. ¢puszuxka KonoencuposanHozo cocmoanus

IIpoepamma noocomosxu: akademuyeckan mazucmpamypa

Cemecmp 3

Vuebnas oucyunnuna Memoowt uccnedosanus cmpyKknypol meepovix mel
BUJIET Nel

1. TenpaeHuus pa3BUTHUS COBPEMEHHON TEXHOJIOTHMH MUKPOAJIEKTPOHUKH
2. ®u3nyYecKue METOJIbl AIEKTPOHHOTO TapaMarHUTHOTO Pe30HaHca
3. O06o00menHoe HepaBeHCTBO [ 'mOOCa I yueTa CTPYKTYPHBIX Ae(heKToB

YTBepkJeHO Ha 3acefaHuu Kadeapoil TeopeTuueckord (U3MKH U HAHOTEXHOJIOTUH, MPOTOKOT Ne
or“ ” 20 1.

3aB. xadeapoi

DK3aMeHaTop
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Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3aganue 2 15
3ananue 3 20
Bcero 50 6amn10B

11. KPUTEPUU OHEHNBAHUSA

ITo xypcy «MeToabl UCCIIEOBaHUS CTPYKTYPhI TBEPIBIX TEJ» MPEANONIaracTcsl IpoBEACHHE
IIPOMEXYTOUHOM aTTECTallUd B BHUJAE MOJYJIBHOTO KOHTpPOJS, BBIIOJHEHHE WHAMBUAYaAJIbHON
paboThl U 3K3aMeHa. DK3aMeH CIAI0T CTYACHTHI C LIeJIbI0 MOBBIIICHUS pEHTHHTA.

Pacnpeoenenue 6annos, Komopule MoZym noay4ums cmyoeHmol
6 npoyecce uzy4eHus OUCYUNIUHDL

Opranu3anuoHHO CPC Bcero
yuebuasn padora NuauBuayanbHas | MoayJibHbIH KOHTPOJIb
CTyJdeHTa paGora
max 10 6amioB max 10 6amioB max 30 100
0asioB
IHlIxana coomeemcmeusn 6an106 HAUUOHANLHOU WIKAIE
Ouenka Ouenka no OueHka 1o rocyJapcTBeHHOM LIKAaJIe Ouenka no
no mxkaJje | 100-0amibHOM (3x3amen, 1uddepeHuMpPOBaAHHBIN 3a4€T) roCy/iapCTBEeHHOM
ECTS HIKaJje mKaJe (3a4er)
A 90-100 5 (OTIUYHO) 3a4TE€HO
B 80-89 4 (xoporio) 3a4TEHO
C 75-79 4 (xoporo) 3a4TE€HO
D 70-74 3 (yIOBIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YAOBJIETBOPUTEINIBHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (Hey10BJIETBOPUTEIBHO) HE 3a4TEHO
C BO3MO>KHOCTBIO ITOBTOPHOM CAAa4YM MPH YCIOBHU
00513aTeIbHOr0 Habopa JONOTHUTENbHBIX 0AJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHHUE YYEBHOI'O TPOLHECCA

JIeKIIMOHHBIE W MPAKTUYECKUE 3aHATUS MO Y4eOHOW AUCHUIUIMHE «MeTo/bl UCCIeT0BaHMS
CTPYKTYpbl TBEPABIX TeI» NpoBoAATCcS B  yueOHOM nabopatopun NeO0l5 «Mwukpo M HaHO
CTPYKTYpbI». O00py/noBaHa KOMILJIEKTOM y4ueOHOH mebenn Ha 12 mOCajodHbIX MECT, KOMIUIEKT
pabodero Mecra mpenojaBarelsisi, QuoMacTepHas Jocka, macc-crekrpomerp (MU 1201AT-01),
MHKPOCKOI  3JIEKTPOHHBIN pacTpoBblii POM-106 U, ycraHoBKa Uil M3y4deHMsI ONTHUYECKUX CBOMCTB
TOHKMX IUICHOK (I/I1 JUAJNEKTpUKOB), | KoOMIbIOTEp ISl CHATUA W OOpaOOTKM JIaHHBIX C
JIMIIEH3MOHHBIM ITPOrpaMMHBIM 0OecrieueHueM, JOCTYIIOM K ceTu MHTepHerT.

CamocrosiTenpHas padoTa CTYJEHTOB MPOXOAUT B uynuTaibHOM 3aiie Ne 3 aBropedepaToB U
JccepTaluii, YKOMIIJIEKTOBaH KOMIUIEKTOM ydyeOHOH meOenu Ha 50 mocaJouHbIX MECT, OCHAIICH
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KOMITHIOTEPOM B KOMILICKTE (2 IIIT.), pacroioskeH 1o azapecy r. JJonernk, np. Tearpanabubiii, 13, kao.
106.

WnpuBuayanbHble W TPYNNOBbIE  KOHCYJIbTallMM  CTYAEHTaM Uil IPOBEIEHUS
CaMOCTOSITENIbHOW paboThl MPEIOCTaBIAIOTCA B KaOWHeTe Kadeapbl TeopeTH4ecKor (U3MKU U
HAaHOTEXHOJIOTHM, YKOMIJICKTOBAaHHOM KOMIUIEKTOM MeOenu Ha 12  1ocaJouyHbIX —MeEcCT,
OCHAILIEHHOM KOMIIBIOTEPOM B KOMILIEKTE (1 IIT.), IPUHTEPOM, CKAaHEPOM, PACIIOIOKEHHOM I10
anpecy r. loneuk, np. Tearpanbnsiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koua-Bo Haaun4ue
IK3EMILISAPOB | JIEKTPOHHOM
B Ou0JmoTeke BEpPCUH B

JouHY 9BC

n/n HaumenoBanue

Ocnoenasa numepamypa

1. O®unoxuH B.M. Mertoael wuccienoBaHus  CTPYKTYPBI
TBEpABIX  Tel  [DHeKTpoHHBI  pecypc]:  ydeOHO-
Meroanueckoe mocobue / B.M.®Ounoxmn — JloHelk
JouHY, 2019. — Dnextponnsie nanusie (1daiin)

2. Tepexo C. B. ®wusunka HaHOOOBEKTOB: [yueOHOE
nocobue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO
JloHenknii  HaUMOHAJIBHBIA  yHuUBepcureT, Dusuko-
TEXHUYECKHUMN dakynpreT; JloHenkui (husuko-
TeXHUUeCKuid HHCTUTYT uM. A. A. Tankuna HAH
Vkpaunsl. — Jlonenx: JlonHY, 2013. — 418 c.

3. [TaBmoB II. B. ®wusmka TBepaoro tena: Yued. st
CTYJECHTOB BY30B, 00y4aroll. 1o HampaBieHuio "duznka"
u ap. / I[1.B. IMaBnoB, A.®. XoxmnoB. — 3-¢ m31. — M.:
Bricmi. mk., 2000. — 494 c.

Jlonoanumensnasn numepamypa

4. [Mammuckas E. I'. ®usuka nedopMHpPOBAHHBIX Cpe:
yaeOHOe Tmocobue Uil  CTYACHTOB  CIEIHAIBHOCTH
03.03.02 "®uzuka" / E. I'. [Nammunckas, B. H. Baproxun;
I'OY BIIO J[loHenkuii HalWOHAJIbHBIM YHUBEPCHUTET, 11 +
DU3NKO-TEXHNYECKUI (bakynbTer, Kagenpa
TEOPETUYECKOW (PU3MKM M HAHOTEXHOJOrui. — JloHenk:
'OV BIIO «lonHY», 2017. — 173 c.

5. boposko E. B. Jlekiuu no ¢usuke TBepaoro tena: Yueo.
nocobue g cryneHToB ¢u3. ¢ak. yH-to. Y. 1 / E. B.
boposko, A. 1. baxun ; Jloneu. Hau. yH-T ; Kad. ¢pusuku 1
TBepaoro Tena u gus. marepuanoses. — Honeuk: lonHY
2001. - 179 c.

6. CagenbeB U. B. Kypc obmeit ¢pusuku: B 5 kH.: [Yued.
nocodbue s BTy3oB]. Ku. 5: KBantoBas onrTuka;
AtomHas ¢usuka; Pusmka TBepaoro Ttena; Duznka 1
aTOMHOTO fJpa M 2dJeMeHTapHbix uactun / W. B.
CasenbeB. — M.: Actpens: ACT, 2002. — 368 c.

7. ['mu36ypr U. ©. BBeneHue B (pu3MKy TBEpAOro Teja.
OCHOBBI KBaHTOBOI MEXaHUKHU U CTATUCTUYECKON (DHU3UKHU
C OT/AEIBbHBIMH 3aJauaMu (U3UKU TBEPAOTo Tena: yueo. 1
nocoobue / WN.®. Tmmzbypr. — CII6.: Jlans; M.;
Kpacnonap, 2007. — 537 c.
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8. ®u3nka TBEPAOro Tena [DIEeKTPOHHBIN pecypc]: 28 KH. B
PDF-dopmate/JIad. "Kommbrorep. nHGOPM.TEXHOIOTHH".
— M.: JIa6. "Kommerorep. unpopm. texnonoruu", 2004. —
1 anektpon. onr. auck (CD-ROM).

14. HUHP®OPMAIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.
http/Alibrary.donnu-support nu/catalog/scriptsinek2 exe/mb - DnexrporHbii kararor JJonHY

15. MIPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (kopnioparusHas smnensus JOHHY Ne 46484614);
2. Microsoft Office (kopnoparuBuas nmunensus JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (siutiensust mporpammbl DreamSpark [1st BRICHINX yueOHBIX 3aBEICHHUH ),
4. Jlunen3un GPL, Apache, BSD mis cBo6ogHoro mporpammuoro obecnieuenusi: FreeLab, Scilab,
Free Pascal, AatuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

Pabowas mporpamMa paccMOTpeHa M TepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETUUECKON (DM3UKU U HAHOTEXHOJOTUH ¢ u3MeHeHUsIMU (0e3 n3mMeHnenuit) na 20 roJI.

[Tporoxoin Ne or“ 7 20 1.

3aBemyromuit kadeapoit

PaGouass mnporpaMma paccMOTpeHa U IepeyTBepXkKJIeHa Ha 3aceJaHuu Kadeapsl
TEOpeTU4ECKON (PM3UKU U HAHOTEXHOJIOTUH ¢ U3MeHeHUsIMU (0e3 n3mMeHnenuit) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aBeayromuii kadeapoit



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb

