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Hamnpasnenue moarorosku: 03.04.02 ®uznka

Marucrepckast nporpamma: ®Ou3zmka KOHIEHCHPOBAHHOTO COCTOSHHS
IIporpamma moAroToBKY: Mamqrparypa

KBamudukarms: Marucrp

®opma o0ydeHus: OYHast

Jlonenk 2019



YTBEPXKIAIO:

Bpuo nexana dm3m<o-rexnnqec1coro

C.A.®omenko
2019 r.

BOC HHOTO 00pa3oBaTeIbHOTO
CTaHjapTa BbICHIEro OOpa3oBaHHS II0 HanpaBneHmo 'ITGLII‘OTOBKI/I 03.04.02 ®wusuxa,
YTBEPXKACHHOTO npuka3oM MunucTepcTsa obpasosanus u Hayku Poccuiickoit @eupepanuu or 28
aBrycra 2015 r. Ne 913.

ITporpamma yuebnoit mucrmmmasl «METOJIbI UICCIIE[JOBAHUS CTPYKTYPHI TBEPJIBIX
TEJI» cocraBnena Ha ocHoBe I'OC BIIO no nampasnenuio moxrorosku 03.04.02 ®usmka,
YTBEPXKIEHHOTO NpuKa3oM MunucTepcTBa o6pazosanus u Hayku JIHP ot «04» anpesns 2016 r. No
300, 3aperucrpupoBanHoro B Munucreperse roctumuu JIHP ot 22 ampens 2016 . Ne 1195,
«ITonoxenns 06 opranu3anuu y4eGHOTro mpouecca B-00pa30BaTeNbHBIX OPraHU3AIMAX BHICIIETO
npodeccuonansroro  obpasopanus Jlonenxoii Hapommoit PecmyGnukm», yTBEpKIEHHOTO
npukasoM MunucrepcTsa obpazoBanus i Hayku JIHP 07 asrycra 2015 r. Ne 380 (¢ u3smenenusaMu
1 pononaeHusaMa oT 30 oxTabps 2015 r. Ne 750), yqe6HOro I1aHa M0 HANPABJIEHHIO [OATOTOBKH
03.04.02 ®uzuka ( Marmcrepckas mnporpamMva: Pu3HKa KOHIEHCHPOBAHHOTO COCTOSHHSA),
yTBepxkieHHoro YuensiM CoBeroM YHuBepcurera ot 02.04.2019 r., mporokon Ne 3 u ocHOBHOM
00pa3soBareIbHON IIPOrpaMMBbI, YTBEPXKACHHOM IprKka3oM pektopa (Ne 102/05 ot 31.05.2019 r.).

Paspaborunk:
KaHJ. Qu3-Mar Hayk,

JIOIEHT Kaepbl TeOPeTHIECKO#
(U3UKH U HAHOTEXHOJIOT Ui ®unoxun B.J.

IIporpamMma y4yeOHOM JMCIMIUIMHEI yTBEPK/IeHA HA 3aceJaHiU Kadeaphl TEOpEeTHIECKOM buznxu
YA HAaHOTEXHOJIOTHI

%ploxnﬂ B.H

I[IporpamMma y4e6HOH IMCHMIUIMHBI 000peHa y4eOHO-METOIMYECKOH KOMHCCHEH (U3HKO-
TEXHHYECKOTO (haKyybTeTa

ITporokon Ne 17 or« 04 » ampems 2019 r.

3aB. xadeapsl TEOPETHIECKON QH3HKH i HAHOTEXHOJIOTHMA

ITpotoxon Ne 4 or« 08 »  ampens 2019 'r.

IIpencenarens yue6HO-METOAMIECKOM
KOMHUCCHH (paKyIbTeTa : Korenko B.H.




1. OobsacTh NIPUMEHEHUsS] M MeCTO IMCUMILVIMHBI B Y4eOHOM Mmpoiecce:

Kypc «METOJbl HUCCIEJOBAHUA CTPYKTYPbBI TBEPJbIX TEJI» sBusercs
00s13aTeIbHOM  TUCHUIIIMHOW BapuatuBHOW dYacth bioka 1 «/lucummmbbl (MOZyu)» 1O
HanpasieHuto  nonroroBkn  03.04.02  ®wusuka  (Mmaructepckas — mporpamMma:  (u3MKa
KOHJICHCUPOBAHHOTO COCTOSIHHUS).

JucuumuHa — peanu3yercs Ha  (DM3WKO-TEXHWYECKOM  (akynbrere  Kadempoi
TEOPETHYECCKOW (M3MKU M HAHOTEXHOJIOTHH. JIJIs W3ydeHHs AaHHOW Y4eOHOW JMMCIUIUIMHBI
HEO0OXOIMMBI 3HAHMSI, YMCHHSI M HaBBIKH, C(OOPMUPOBAHHBIE B MPOIECCE M3YUYCHHS TPEIMETOB
Kpucrannodusuka, Teopus M METOIbl CTPYKTypHOro aHanuza, Dusuka TBepAOro Tena,
CrtpykTrypooOpa3oBaHUE U SIBICHUS MEPEHOCA B KPUCTAIAX U TOHKUX IJICHKAX, DJIEKTPOHHAs
MUKPOCKOIIHS U PEHTTeHOTpadusi MaTepHaoB.

HOJ'IyLICHHBIe 3HAaHUA HCIHOJB3YHOTCA CTYACHTaAaMH BO BpPEMSA BBIIIOJIHCHHUA HAY4YHO-
HCCHGHOB&TGHLCKOﬁ pa6OTBI IIpHU HAIITMCAHUH MaFHCTepCKOﬁ JAUCCECpTAllH.

2. CTpyKTypa A¥CUUILIHHBI

Xapakmepucmuka y4eoHoil OUCYURIUHBL

Hamnpasnenue noaroToBku 03.04.02 ®usuka
MarucTtepckas nporpamma du3nKa KOHACHCUPOBAHHOIO COCTOSIHUS
ITporpamma moaroToBKH MarucTparypa
Kpamuduxarnus MarucTp
KonuuecTBO conmepkarenbHbIX MOTyJICH 2
JuctunamHa 6a30B0H / BapHaTUBHOM YacTH "
. JUCLMIUIMHA BapUaTUBHOM yacTu
00pa3oBaTeNbHON POTPAMMBI
@OpMBI KOHTPOJIS 1 MOynbHBIN KOHTPOJIb, 1 SK3amMeH
TMokasaremn ouHas (popma 3aouHas Gpopma
oOyueHus o0Oy4deHus

KonndecTBo 3aueTHbIX eAnHUIL (KPEAUTOB) 5
"o moaroToBku 2
Cemectp 3
KomnmgectBo yacoB 180
- JIGKITMOHHBIX 12
- IPAKTUYECKUX, CEMUHAPCKHUX 48
- 1a00PaTOPHBIX
- CAaMOCTOSATENbHOM paboThI 120
B T.4. HHMBHIyaJbHOE 3a/IaHUE
HenenpHOE KOJIMUYECTBO YaCOB, 5

B T.4. AYJJUTOPHBIX S)
3. Onucanune JUCHMIIUHBI

eau u 3apaun
He.ﬂb JUCHUTIIITUHBI «MCTO)II)I HCCIICOOBAHUSA CTPYKTYPBI TBEPABIX TCII» - MMOJYYUTH OCHOBEI

3HAHUM M0 TEOPETUYECKUM U MPUKIATHBIM BOIIPOCAM COBPEMEHHBIX METO0B UCCIIEAOBAHUS
TBEPAOTEIIBHBIX CTPYKTYP.

3agaum quCIUIUIMHBL « METOIBI UCCIIETI0BAaHUSI CTPYKTYPHI TBEPABIX TEID

® H3YUCHHUC OCHOBHBIX CbI/ISI/I'-IeCKI/IX IIPUHIIUIIOB U SIBJ'IGHI/II\/'I, JeXKallnxX B OCHOBE
COBPCMCHHBIX METOJ0B UCCICOBAHUS IJNICHOYHBIX 'OMO-, I'€TCPO- U HAHOCTPYKTYP,




* mpuoOpeTeHue 3HAaHUM U YMEHUH, MO3BOJSIOMIMX JeNaTh OLIEHKY BO3MOXXHOCTH, TOUHOCTH
M HaJeKHOCTH METOOB aHAJIN3a;

b paCCMOTpeTB HpI/IeMLI KOM6I/IHI/IpOBaHI/I$I MCETOAOB HCCIICOAOBAHHUA JIsdI H3BJIICUCHUA
HeoOXxoauMoi uH(popMalMK 1Mo aedekTam, M0 YPOBHIO JICTUPOBAHHS M PacCIpEIeiIeHUI0
MIPUMECEH 10 IJIOIIAU U TIyOHHE;

*  CrOCOOCTBOBAaTh CaMOCTOSATEIBHON OPHEHTAIMH CTYAEHTOB Ha MHPOBBIC JOCTH)KEHHUS B
IaHHOM 0071aCTH 3HAHUM.

TpeGoBanuss K pe3yjbTaTaM OCBOeHHMS IAUCHUILIMHBI: [Ipoliecc M3ydeHUs IUCHMILIAHBI
«METObI HCCIEAOBAHUA CTPYKTYPbl TBEPJAbIX TEJI» wanpaBneH Ha
(dbopMUpOBaHHE 3JIEMEHTOB CIEAYIOMUX KommeTeHnuii B coorBerctBun ¢ ®I'OC BO PO mo
HarpaBjieHH0 moarotoBku 03.04.02 ®dusnka U OCHOBHOW 00pa3oBaTeIbHONM MPOrpaMMbI  BBICIIETO
npodeccnoHanbHOro oOpasoBanus  HampapieHus mnoarotopku 03.04.02 dusmka (Marucrepckas
nporpaMma; pru3rKa KOHACHCUPOBAHHOTO COCTOSTHHS):

a) oowexyromypuuix (OK):

CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIIUICHHUIO, aHau3y, cuHre3y (OK-1);

TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATH3AIINY, HCIIOIB30BAHUIO TBOPUYECKOTO IMOTCHIIAIIA
(OK-3).

0) oowenpogpeccuonansnvix (OIIK):

TOTOBHOCTHIO K KOMMYHHUKAIIUK B YCTHOW U MMUCbMEHHOH (opmax

Ha rocyaapcTBeHHOM s3bike Poccniickoit denepanuyu M MHOCTPAHHOM SI3BIKE JUIS PELICHHUS 3a1a4
npodeccronansHoi aestensaoctu (OIMK-1);

CTIIOCOOHOCTBIO K aKTHBHOM COIMAIbHON MOOUIBHOCTH, OPTaHU3AIHH
HAy4YHO-UCCIICI0BATEILCKUX U HHHOBAIMOHHBIX pabot (OIIK-3);

CTIIOCOOHOCTBIO MCIIONIB30BaTh CBOOOIHOE BiaIeHHE MPO(GECCHOHATEHO MPOPHINPOBAHHBIMH
3HaHUSMH B 00J1aCTU KOMIIBIOTEPHBIX TEXHOJIOTUH JUIsl pellieH s 3a/1a4 IpoQecCuoHaIbHON
JESITeTbHOCTH, B TOM YHUCIIE HAXOSAIINXCS 32 TpeAesIaMH HaPaBICHHOCTH (TTPOQHIIs)
noarotoBku (OITK-5);

CTIIOCOOHOCTBIO MCIIONIb30BATh 3HAHUSI COBPEMEHHBIX MPOOIIEM M HOBEHIITNX

JTOCTHXEHUH (PU3UKU B HAyIHO-UCCIe10BaTebckoi pabore (OITK-6);

CIIOCOOHOCTBIO AEMOHCTPUPOBATH 3HAHUS B 00J1aCTH (PUIIOCO(CKUX BOMPOCOB
€CTECTBO3HAHUSI, HCTOPUH U MeTonosorun ¢pusuku (OIIK-7).

8) npogpeccuonanvusvix (IIK):

HAYYHO-HCC/IeI0BATE/IbCKASA 1eSITeIbHOCTh:
CIIOCOOHOCTBIO CAMOCTOSITENIbHO CTAaBUTh KOHKPETHBIE 3a7]a4l HAyYHBIX

vccaea0BaHui B 0071acTH (PU3UKU U PEIIaTh UX C TOMOIIBIO COBPEMEHHOM ammapaTyphl U
MH(OPMAIIMOHHBIX TEXHOJOTHH C UCIIOJIb30BAHUEM HOBEHIIIEr0 POCCUIICKOTO U 3apy0eHOTO
ombita (ITK-1);

HAYYHO-WHHOBALMOHHASA 1eSITeJIbHOCTh:

CIIOCOOHOCTBIO CBOOOHO BIAAETh pa3aesiaMu (PU3UKH, HEOOXOIUMBIMU

JUIS pellieHrs] HAyYHO-WHHOBAIIMOHHBIX 331a4, U IPUMEHSThH Pe3yIbTaThl HAYYHBIX UCCIIEIOBAHUMN
B HHHOBAIMOHHOM aestensHocta (ITK-2);

CIOCOOHOCTBIO MPUHUMATH y4acTHE B pa3paboTKe HOBBIX METOJOB U METOJUYECKHX MOIXO0JIOB B
HAyYHO-MHHOBAIIMOHHBIX UCCICTIOBAHUAX M HHKEHEPHO-TEXHOIOTHYecKoit aesirenbHocTr (ITK-3);
OPraHM3alMOHHO-YIIPABJIEHYECKAs 1eATeJIbHOCTh:

CIIOCOOHOCTBIO IJIAHUPOBATh M OPTAaHU30BBIBATH (DU3UIECKHE NCCIIETOBAHUS,

Hay4HbIe ceMUuHapsl U koHpepenuuu ([1K-4);

CITOCOOHOCTBIO UCTIONH30BaTh HABBIKM COCTABIICHUS U 0()OPMIICHHS

HayYHO-TEXHUYECKOH JOKYMEHTAIUH, HAyYHBIX OTYETOB, 0030pOB, JOKIAI0B

u crareii (ITK-5);



nearoruyeckas 1esTeJbHOCThb:

CIIOCOOHOCTBIO METOANYECKH IPAaMOTHO CTPOUTD TIAHbI JICKIIMOHHBIX

Y TIPAKTUYECKUX 3aHATHUH 0 pa3aenaM y4eOHbIX JUCIUILIUH U MYyOJIUYHO U3JIaraTh
TEOPETHUUECKHE U MTPAKTUUECKHE Pa3/Ieibl YIeOHbBIX TUCIUIUINH B COOTBETCTBUH C
YTBEPKICHHBIMH y4eOHO-METOUUYECKUMH ITOCOOMSIMU TIPU peaIM3alliy porpaMM OakanaBpuara
B obmactu pusuku (ITK-6);

CIIOCOOHOCTBIO PYKOBOJUTH HAYYHO-UCCIICAOBATENILCKOM NESATEILHOCTHIO B 0071aCTH (PU3UKU
oOyuyaromuxcs mo mporpammam Oakanaspuata (ITK-7).

B pe3yabrare uzydenusi yueOHOH TMCHUIJIMHBI CTYJAEHT H0JIKEH

3HAMb:

OCHOBOIIOJIATalIIMe MaTepUaibl Kypca, BOZMOXHOCTH U (DU3HYECKUE MPUHIIUAIBI PAOOTHI
HUCCIIeA0BATEIbCKON TEXHUKH;

BOKHBIE JIOCTH)KCHHSI B JIaHHOH 00JacTH 3HAHWS, ONPEACISAIOIINE Pa3BUTHE
MOJTYIIPOBOTHUKOBOW MHKpPO- M HAHOZJEKTPOHUKH TO IYOJHKAIMsIM B MOHOTpadusx,
MEPUOINYECKUX HAYUYHbIX )KYpHAJIAX U Ap.U3AAHUIX;

06 OCHOBHBIX JOCTHIKCHHUAX MHUPOBOTO YPOBHA IO COBPECMCHHBIM CpEACTBAM TOHKOI'O
aHaJlu3a MOBEPXHOCTH, IEPEXOTHBIX o0nacTel, 1e(heKTOB B IMIICHOYHBIX CTPYKTYpPAX;
BHJICTh B3aUMOCBSI3b U B3aUMOOOYCJIIOBICHHOCTh METOJIOB HCCJICIOBAHUS, TEXHOJOTUHU
MIPOM3BOJICTBA MOJYIMPOBOAHUKOBBIX CTPYKTYpP, Pa3paOOTKH MPUOOPOB HA MX OCHOBE U
HAJIS)KHOCTH PE3YJIbTATOB UCCIICIOBAHUSL.

ymembw:

OOBSCHUTH TMOJNYYECHHBIE pPE3yJabTaThl MCCIEAOBAHUS MOIYNPOBOJHUKOBBIX CTPYKTYD
(KOHTaKTHBIX TJIONIA/IOK, TUICHOK, MEPEXOIHBIX 00JIACTEH, MOIII0KEK);

dopmHpoBaTh LEIM W 3aJaud MCCIEIOBAaHUS, COCTaBIATh IUIAH SKCHEPUMEHTAIBHOIO
HCCIJIEIOBaHUSI CTPYKTYD;

JIeNIaTh OLEHKY KauyeCTBEHHOIO M KOJMYECTBEHHOI'O aHajM3a IOBEPXHOCTH, MEPEXOTHBIX
oOnacreld, 1e(eKTOB B MJICHOYHBIX CTPYKTYpaX, TOYHOCTH U3MEPEHU;

CaMOCTOSITENIHO BBIMOJIHATH 3KCIIEPUMEHTAIBHYIO YacTh JTUIUIOMHOIN paOoThl, 6a3upysch Ha
3HaHMSIX JAHHOTO Kypca U CIeHUaIbHBIX TUCIUIUINH.

eénaoemsp:

MpOPECCHOHAIBHO-TTPOPIIMPOBAHHBIMA ~ 3HAHMSIMH B 00JacTH  MHGOPMAIIMOHHBIX
TEXHOJIOTHI, COBPEMEHHBIX KOMIIBIOTEPHBIX CETEH, MPOrpPaMMHBIX NMPOAYKTOB U PECYPCOB
WHTepHeT a1 penenus 3a1ad Kypea;

paznenamu (HU3NKU, HEOOXOAUMBIMH JIJIS pEIIeHHs 3a/1a4 Kypca.

4. Conep:xanue IMCHUILVINHBI M (POPMBI OPraHU3alMH Y4eOHOI0 Npouecca

IMopsinkoBbIi Kparkoe conepxkanue TeMbl

HOMeEP U TeMa

Cooeporcamenvuwtit modyp 1.

Tema 1. TenaeHuss pa3BUTHUS COBPEMEHHON TEXHOJOTUU MUKPOAJIEKTPOHUKH U
Cospemennuie AQHATUTUYECKUX CPEJICTB UCCIIEAOBAHUS TOJYIPOBOJHUKOBBIX CTPYKTYP.
meHOeHyuu

UCC1e008aAHUA

nOJIYNPOBOOHUKOE

bIX CIIPYKMYD




Tema 2.Memoo | PusnyecKkue NPUHIUIIBI U aHAJTUTUYECKUE BO3MOKHOCTH METOJ0B HOHHOMU
UOHHOU CIIEKTPOCKOIIUU.

CneKmpocKonuu

Tema 3..Meton AHanutuueckue BO3MOKHOCTH METOJI0B JIEKTPOHHOMN u

3JIEKTPOHHOU U

(OTOAIEKTPOHHOH CIIEKTPOCKOIINH.

($OTO2IEKTPOHHOM

CIIEKTPOCKOIINH

Tema JudpakiimoHHple METOAbl HCCIEIOBAHUS MAaTEpPHUAJIOB  AIIEKTPOHHOMN
4 /luppakyuonnsvl | TEXHUKHU.

e Memooul

Tema 5.30n006v1€
MEMoovl

3OH,Z[OBLIC MCTOABI UCCIICAOBAHUA.

TemaTn4yeckuii miaan

Cooeporcamenvutit modyns 1. «Beedenue ¢ huszuxy cmpykmyphuoix (pazoewvix nepexooos

KoauuecTBO 4acoB
Ounas ¢popma 00yueHust 3aouHas popma o0yueHust
B T.U. B T.4.
HasBanus coaep:katejibHbIX
N & =
MOAYJIeH U TeM o |lo 8 s o o s S
5 |3 B = | 3 |E =
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Tema 1. Coépemennvie
MmeHOeHUUU UCCTIe006aAHUA
351219 24
HOJIYRPOBOOHUKOBBIX
CmMpyKmyp
Tema 2. Memoo uoHHOIll
35 2 9 24
CHEeKmpOoCKOnuu
Tema 3.. Memoo
9/1eKMPOHHOU U
. 351219 24
domornexkmponnoi
CHEeKmpOoCKOnuu
Tema 4. ughpaxuuonnsie
Audpaiy 37 | 3 |10 24
Memoobl




Tema 5. 3on006v1e memoowt 38 | 3 |11 24
Hmozo no
cooepacamenvhomy mooyaio | 180 | 12 | 48 120
1
Bcezo uacoeé no oucuyunnumne | 180 | 12 | 48 120

5.MeT011nqec1me PE€KOMEHIAUH

AJIA  NMpPOBEACHUSA JICKIIUOHHBIX,

J1a00paTOPHBIX 3AHATHH.

JlaBopatopHble 3aHATHS HE MPEYyCMOTPEHBI YI4EOHBIM IJIAHOM.

TEMBI JIEKIIUOHHBIX 3AHSATUN

NMPaAaKTUIECKUX H

Ne Konuuecmeo
Ha3zeanue memot
n/n uacoe
1 [CoBpemeHHBbIE TEHACHIIMH UCCIIEIOBAHUS MOTYITPOBOIHUKOBBIX CTPYKTYP 2
2 |MeToJ HOHHOM CITEKTPOCKOITHU 2
3 [Meron 3neKTpOoHHOH U (OTOIIEKTPOHHON CIIEKTPOCKOITUU 2
4 |IudpaKnOHHBIC METO/IbI 3
5 [3oH10BBIE METO/IBI 3
BCEI'O 12
TEMBI IPAKTUYECKHUX 3AHATHUU
N Konuuecmeo
Hazeanue memut
n/n uacoe
1 |Pemenue 3amau Ha HaXOXACHUE NUPPAKIIMOHHBIX peduiekcoB. Perenue
3a7la4  Ha T[IOTJIOUIEHWE PEHTTeHOBCKOTO U3JIydeHHs. BelnoiHeHue 7
YIIpaXKHEHUH Ha HAXO0XJACHHUE TIEPUOJIOB PEIIETKH
2 |BeimosHEeHUWE yNpakKHEHWH HAa aHAIU3 JJICKTPOHHBIX AU(PpPAKTOrpaMM U 7
ONpeNIeJICHUE CTPYKTYpbl MOBEPXHOCTH. BbINONHEHWE yHnpakKHEHWIl Ha
MOJICJIMPOBAHNE U aHATIN3 JIEKTPOHHBIX AU(PpaKTOrpaMM
3 |Pemenue 3amad Ha pacuéT XapaKTEPUCTUK DIIEKTPOHHOTO MHKPOCKOTIA. 7
Pemrenne 3agad  Ha  XapaKTEPUCTUKH  PACTPOBOTO  BIEKTPOHHOTO
MUKPOCKOTIA.
4 |Pemenue 3amad  HaA Tpenel YYBCTBUTEIBHOCTHM W pa3pelricHue 7
SJIEKTPOHHOTO MUKPOAHAJIN3a.
5 [Pemenwue 3a7a4 Ha pacu€T MOTEPh IHEPTUHU AIEKTPOHOB B TBEPIOM TelIe 7
6 |Pemenwe 3amau Ha pacuér BeposTHOocTH  Oxe-TIEpPexoloB U 7
M3JTy9aTelIbHBIX TIEPEX0JI0B.
7 |Pememme 3amad  Ha pacuy€T OSHEPTUM M BEPOATHOCTH  BBIXOJIA 6
(OTO3TIEKTPOHOB
BCEI'O 48




6. MeToguyeckue peKOMEeHAAalMHU 110 OPTraHU3ALHMU CAMOCTOAITEIbHON PadoThI CTY/ICHTOB.
OPTAHM3AIIUSI CAMOCTOSITEJIBHOM PABOTHI CTYJIEHTOB

No Konuuecmeo
i Ha3zeéanue memoi waCos
1 |Cdepuueckas u XxpoMaTuieckas adbeppanii MarHUTHBIX JIMH3 20
2 |[IpyHuMI [EHCTBUS, YCTPOMCTBO U pEXHUMBI pPabOThl CKaHUPYIOIIETO 20
HIIEKTPOHHOT'O MUKPOCKOIIA.

3 |Cunbr Ban-nep-Baanbca. [lpuHnun aeldcTBUS U peKUMBI pabOTHI aTOMHO- 20
CHUJIOBOTO MHKPOCKOIIA.

4 |XapakTepucCTHYECKOE TOPMO3HOE U CHHXPOTPOHHOE PEHTIC€HOBCKOE 20
U3Ty4eHUE

5 |dudpakuust OBICTPHIX AMEKTPOHOB HA OTpaKeHUE U €€ NMPUMEHEHHUE IS 20
aHaIN3a TTOBEPXHOCTH.

6 |DoTtonddexT. 3aKOHBI COXpAaHEHHS DSHEPrUM W HMITyJIbCa TpHU 20
doTtoarddekre.
BCEI'O 120

7. I/IHIII/IBH)]yaJH)HbIe 3aIaHUA COACPKATCH B METOAUYECCKUX YKA3aHUSAX.

9.

ok~

=

©ooNo O

1
1

TeMmbl AJIsi BBINNOJIHCHUSA I/IHZ[HBI/I)IyaJILHOﬁ paﬁoTbI
dusnueckue MMPUHOUIIBEI METOI0B HOHHOM CIICKTPOCKOIINH.

MeTobl ucCIeI0BAHUS CTPYKTYPbl MArHUTHBIX TOMCHOB.

nedopmarum.

CnekrpodoroMeTpusi. AHAIN3 MHOTOKOMIIOHEHTHBIX CHCTEM.
PentrenogayopeciieHTHBIH METO] aHATTU3A.

KoHTpoJsibHBIE BONIPOCHI K NPOMEKYTOYHOM aTTeCTAlluH

0611121;1 KHaCCH(bHKaHHH CIICKTPOCKOIINYCCKUX METOJOB.
HCIOJIb3YCMBIX B PA3JIMYHBIX CIICKTPOCKOIMMNMYCCKUX METOAAX.

WHTEHCUBHOCTb U T.J.
JlnarpaMMa SHEpPreTHYEeCKUX YPOBHEN aTOMa U MOJIEKYJIBI.

KauectBennsiit ananus no UK — criektpam.

KonnuectBennsiii ananus no MK — cnektpam.

Cospemennsie meTonsl MK cniekTpockonuu.

[TapameTpsl cCeKTpalbHBIX TPUOOPOB: AUCHEPCHS, pa3peLIaonas cuia,
npuodopa.

OCHOBHBIE CTPYKTYPHBIC ,Z[e(beKTBI IIpH OIMMCAaHUM ITPOLECCOB MeTramiacTH4eCKOM

3HGpF€TI/I‘I€CKa$[ XAPaKTCPUCTHKA YHACTKOB 3JICKTPOMArHuTHOI'O CIICKTpa,

[TapameTpsl, XapakTepHU3yIOIIKe ONTUYECKOE U3JTyuyeHHUE: AJIMHA BOJHBL, 4aCTOTa,

Teopernueckue ocHoBbl UK cnektpockonuu. Konebanus u cTpykTypa MOJIEKYIL.

CBETOCHIJIA

0. CHCKTpO(I)OTOMeTpI/IH. CenekTuBHOE ONpeaACIICHUC OJHOI'O KOMITIOHCHTA B

MHOTOKOMIIOHEHTHOM CHCTEME.
1. Knaccuduxamms MeTog0B peHTTEHOBCKOM CIIEKTPOCKOIIUH.
2. Pentrenonckas (hotodnekTpoHHas criekrpockorus (POIC).

Oo6pa3zen MmoayabHoro koHTpoiass (OBPA3EILl BAPUAHTA H

OINEHUBAHMUS)

KPUTEPUN



IOy BIIO «IOHEIIKAN HAIIMOHAJIbHbIIA YHUBEPCUTET»

®u3NKO-TeXHUUECKUH (PaKyIbTeT

Hanpaenenue noocomosxu: 03.04.02 @u3uxa

Mazeucmepckas npocpamma: Quzuka KOHOEHCUPOBAHHO20 COCMOAHUSA

IIpoepamma noocomosku: Mazucmpamypa

Cemecmp 1

Yuebnas oucyuniuna METO/AbI HCCIIE/IOBAHHA CTPYKTYPhI TBEP/IbIX
TEJT

MOAYJIbBHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. Cospemennnie meroasl UK cnexrpockomnumu.
2. Ilapamerpsl cHeKTpaJbHBIX MPUOOPOB: AMCIEPCHs, pa3peliarolias cuia, CBETOCHIA
pubdopa

YTBepkIeHO Ha 3acefaHnu Kadeapoi TeopeTHuecKkoi GU3NKH U HAaHOTEXHOJIOTHiA,

pOoTOKOJ Ne or“ 7 20 T

3aB. kadeapoii

[Ipenonasarens

KpnTepml OLCHUBAHUSA MOAYJBHOI'0O KOHTPOJIHA

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 15
3amanue 2 15
Bcezo 30

10. Oépazen sx3amenannonHoro oOmjera (TEOPETHYECKHUE BOIIPOCHI K
3K3AMEHY, OBPA3EI] BWIETA U KPUTEPUHM OIIEHUBAHMUS)

Teopemuuecxue 680RPOCHL K IK3AMEHR)

TenneHuus Pa3BUTHA COBpCMCHHOfI TCXHOJIOTHUU MUKPO3JICKTPOHUKHU.
dusnyeckrue MeTOObl SJICKTPOHHOT'O IMapaMarHuTHOTO PE30HAHCA.

O60611eHHOe HepaBeHCTBO ['MOOca 11 yueTa CTpYKTYpPHBIX Je(EeKTOB.

) W dpoe

AHaJIUTHYECKHE CPEJICTBA UCCIEAOBAHUN MOTYIIPOBOIHUKOBBIX CTPYKTYP.
5. dusnueckue OCHOBBI SACPHOIO MATHUTHOTO PE30HAHCA.

6. CucremMa 3BOIOLIMOHHBIX YPABHEHUH JIJIsl OMMCAHUS CTPYKTYPHBIX JE(PEKTOB.



7. AHanuThyecKkue BO3MOKHOCTH METOJIOB MOHHOM CIIEKTPOCKOIH.

8. YCTpoilcTBO M NPUHIMUI AEUCTBUS CKAHUPYIOLIETO TYHHEILHOTO MUKPOCKOTIA.
9. 3axoHbI yIpOYHEHHMsI B IIPOIIECCAX MEraruiaCTUYecKon aedopMaiim.

10. ®duznyeckre OCHOBBI M BO3MOYKHOCTH METO/1a 3JICKTPOHHOM CIIEKTPOCKOIIH.
11. AranuTudecKue METOIbI aHATTN3a JePEKTHOM CTPYKTYPHI B TBEPBIX TellaX
12. ®uznyeckre OCHOBBI M BO3MOXXHOCTH METO1a (POTOAIEKTPOHHON CIEKTPOCKOIMHH
13. Tennenuus pa3BUTHS COBPEMEHHON TEXHOJIOTUU MUKPOIIEKTPOHUKU

14. HepaBHOBecHas 3BOJIIOLIMOHHAS TEPMOIMHAMUKA BaKaHCUI

15. ®dusnyeckre OCHOBBI M BO3MOYKHOCTH TU(PAKIIMOHHBIX METOIOB

16. IIpenenbHBIE BO3MOXKHOCTH ONTHYECKOW MUKPOCKOITHU

17. DHepreTuka u pa3MepHOCTH CTPYKTYPHBIX Je(PEKTOB

18. ®uznyeckre OCHOBBI M BO3MOXKHOCTH 30HJAOBBIX METOJIOB HCCIIE0BaHUN

19. ®usznueckue ocHoBbl UK-criekTpockonuu.

O0pa3sen 3K3aMeHALIMOHHOTO OnJieTa
IOy BIIO JIOHEIKUI HAIIMOHAJIbHBIA YHUBEPCUTET»

OU3NKO-TEXHUUECKUH (paKyIbTeT

Hanpasnenue noocomosxu: 03.04.02 ®u3uka
Mazeucmepckas npoepamma: duzuka KOHOEHCUPOBAHHO20 COCMOAHUSA
Ilpoepamma noocomosku: Mazucmpamypa
Cemecmp 1
Yuebnas oucyuniuna METO/IbI HCCIIE/IOBAHHA CTPYKTYPbhI TBEP/IBIX
TEJI
Buier Nel

1. TenaeHuus pa3BUTHS COBPEMEHHOM TEXHOJIOTMH MUKPOAJIEKTPOHUKHU
2. ®usnveckre METObI AIEKTPOHHOTO TApaMarHUTHOTO pe30HaHCca

3. O06o6menHoe HepaBeHCTBO ['MOOca 171 yueTa CTpyKTYpHBIX J1e(EeKTOB

VYTBepkIeHO Ha 3acejaHuu Kadeapoil TeopeTHIecKoi (pU3NKN 1 HAaHOTEXHOJIOTUH,

IpOTOKOJI Ne or*“ ” 20 1.



3aB. Kadeapoii

[IpenonaBarens

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3aganue 2 15
3ananue 3 20
Bcero 50 6ass10B

11.006pa3en TecTOBOIO 3a0aHNS (NpU HATUYULL)
12. Kputepum oueHuBaHUSI
[lo «kypcy <«METOJbl WCCIEHOBAHUWSA CTPYKTYPbl TBEPABIX TEJI»
MperoiaraeTcs MPOBEICHUE MPOMEXKYTOYHOW aTTecTallud B BUJE MOIYJIBHOTO KOHTPOJS,
BHITIOJTHEHUE WHAMBUAYAJIbHONH paboOThl M JK3aMeH. OK3aMeH CHAlT CTYIEHThl C IENbI0
IIOBBIIICHNS PEUTHHTA.

Pacnpeoenenue 6annos, Komopwvie mozym noay4ume cmyoeHnvl
6 npoyecce uzy4eHus OUCYUNIUHbL

Oprasu3zanmoHHo CPC
yueoHnast pabora HNuauBuayanbHasn Moay/ibHbIi KOHTPOJIb
CTYJAEHTA pabora
max 10 Gauios max 10 Gauios max 30
OaoB

HlIxana coomeemcmeusn 6417106 HAUUOHAILHOU UIKATLE

Ouenka Ouenka no Onenka 1o rocy1apcTBeHHOM KaJe Ouenka no
no mkaJe | 100-0abHoM (3x3ameH, Mud pepeHIUPOBAHHBIN 324€T) rocy/1apCcTBeHHOMH
ECTS mKaJje mKaJje (3a4yer)
A 90-100 5 (OTAM4YHO) 3a4TEHO
B 80-89 4 (xoporo) 324TEHO
C 75-79 4 (xoporo) 324TEHO
D 70-74 3 (YIOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJIETBOPHUTEIHHO) 324TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHa4H
F 0-34 2 (HEeyIOBIIETBOPUTEIIBHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TTIOBTOPHOM CIa4¥ MPH YCIOBUU
00s13aTeNIbHOr0 Habopa JTOMOJTHUTENBHBIX 0aIOB

13. MaTepuajJbHO-TeXHHYECKOe o0ecneuyeHne y4edGHOro mpoiecca.

VY4eOHble 3aHATUS TNpOBOAATCS B yueOHoOW nabopatopun NeOl5 «Mukpo u HaHO
CTPYKTYpbI». OO60pyAOBaHa KOMIUIEKTOM y4eOHOW mebenu Ha 12 mocajouyHbBIX MECT, KOMIUIEKT
pabodero mecrta mpernogaBaTens, (aomactepHas nocka, macc-criektpomerp (MU 1201AT-01),
MHKPOCKOIT 3JIEKTPOHHBIN pacTpoBblii POM-106 U, ycTaHOBKa /U1 M3y4EeHUs] ONTUYECKUX CBOMCTB
TOHKUX IJIEHOK (II/IT TU3JIEKTPUKOB), | KOMIbIOTEpP ISl CHATHUS U 0OpaOOTKH JaHHBIX.

14. PexomeHJ0BaHHas JUTepaTypa

Ne HauMmeHoBaHue KoJa-Bo Hanuumue
] IK3eMILISIPOB | 3JIEKTPOHHOI




n/n

B OM0JHOTEKE
JonHY

BepCUH B
IBC

Ocnoenasa numepamypa

O®unoxun B.M. Mertonbl uccieoBaHUs CTPYKTYPhI
TBEPABIX Tl  [DJeKTpoHHBI  pecypc]:  yueOHO-
Meroauueckoe mocobme / B.M.®OuHOxuH — JIOHENIK :
JlouHY, 2019. — Dnexrponusie nqanubie (1daiin)

TepexoB C. B. ®wusuka HaHOOOBEKTOB: [ydeOHOE
nocodue] / C. B. Tepexos, B. H. Baproxun; 'OY BIIO
JloHeuKkuid  HaMOHAJIBHBIM  yHUBEpCUTET, DUBHUKO-
TEXHUYECKUI (bakynbTeT; Jlonenkuii ¢buzuko-
TEeXHUYECKU HMHCTUTYT uM. A. A. Taikuna HAH
VYxkpaunsl. — [lonenk: JlouHY, 2013. — 418 c.

[TaBnmoB II. B. ®usumka TBepaoro tena: Yded. s
CTYJCHTOB BY30B, 00y4arolll. Mo HarnpaBieHuto "Puzuka"
u nap. / I1.B. TlaBnos, A.®. XoxiyoB. — 3-¢ u3a. — M.:
Bricm. mk., 2000. — 494 c.

ﬂonwmumeﬂbuaﬂ Jaumepamypa

[MTamuuckas E. I'. ®dusuka nepopMUpOBaHHBIX CpE:
yuyebHOe TOoco0Me [UIsi CTYIEHTOB CHEIHaIbHOCTH
03.03.02 "®uzuka" / E. I'. [lammuckas, B. H. Baproxus;
I'OY BIIO J[loHeukuii HalMOHAJIbHBI YHUBEPCHUTET,
PU3HKO-TEXHUYECKHI dakynbTer, Kadenpa
TEOpeTHYeCKON (DM3MKM M HAHOTEXHOJOrWi. — JloHenk:
I'OY BIIO «JlouHVY», 2017. — 173 c.

11

boposko E. B. Jlekiuu no ¢usnke TBepaoro tena: yueod.
nocobue st cryneHTos ¢us. ¢ak. yH-tos. Y. 1 / E. B.
boposko, A. 1. baxun ; {onen. Hau. yu-T ; Kad. ¢usznuxu
TBepaoro Tena u ¢us. matepuanosen. — Joneuk: JlonHY
2001. - 179 c.

CagenveB U. B. Kypc obmei ¢usuxu: B 5 ku.: [YVueb.
nocobue s BTy3oB]. KH. 5: KBanroBas onrtuka;
AtomHas ¢usuka; Dusuka TBepmoro Tena; dusnka
aTOMHOTO sJpa W J3neMeHTapHbIXx wactun / W. B.
CasenbeB. — M.: Actpens: ACT, 2002. — 368 c.

I'muz6ypr U. @. BBenenue B (PU3MKY TBEpIOro Teja.
OCHOBBI KBAHTOBOM MEXaHUKHU U CTATUCTUYECKON (PU3UKHU
C OTJENbHBIMM 3aJadyaMu (U3UKH TBEPAOro Tena: y4eO.
nmocobue / W.®. T'mm3dbypr. — CII6.: Jlams; M.;
Kpacnonap, 2007. — 537 c.

dusnka TBEPAOTro Tena [DIEeKTPOHHBIN pecypc]: 28 KH. B
PDF-dopmate/Jlab. "KomMmbiorep. HHPOPM.TEXHOIOTHH'".
— M.: JIa6. "Komnetorep. unpopM. texHonoruu", 2004. —
1 anektpon. ont. auck (CD-ROM).

15.

HNudopmanuonnbie pecypesbl (¢ ykazanuem HA36aHUS U NOJIHO20 JNIEKMPOHHO20 adpeca)
http://donnu.ru/ — caiit JloeHY.

http://library.donnu.ru/ — caiit 6ubauorexu JouHY.



http://donnu.ru/
http://library.donnu.ru/

http:/Aibrary.donnu-support nu/catalogy/scriptsivek2.exe/mb - Drextpornbiii Karaor JorHY:

16. IIporpamMmHoe odecniedeHue (TIpU HATUIUH)

PaGouas mnporpaMMa paccMOTpeHa M HepeyTBEp)KIAEHa Ha 3acefaHuu  Kadenpbl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHI ¢ m3MeHeHusIMH (6e3 n3menenuii) Ha 201 TOJI.

13 2

[Ipotokom Ne oT 20

3aB. kadenpoit

Pabouas mnporpamMMa paccMOTpeHa M TepeyTBEp)KACHAa Ha 3acelaHuu  Kadeapbl
TeopeTudyecKkor (PU3UKU U HAHOTEXHOJIOTUN ¢ u3MeHEeHHUsIMU (0e3 u3MeHeHuil) Ha 201 roJ.

[Iporokoi Ne or“ 7 20 1.

3aB. kadenpoii



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

