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He.]'ll/l OCBOCHHUSA JUCHUIIINHBI

3HaHUU B o0OJIacTu
MEKTPOPUINICCKUX U

Llenpto mpenojaBaHHWs AMCUUIUIMHBL  SBJISIETCS  (OPMHUpPOBAaHUE
OKCIEPUMEHTAIBHBIX METONOB HCCIEAOBaHUSA COCTaBa, CTPYKTYPHI,
ONTHYECKUX CBOMCTB IOJIYIIPOBOJHUKOBBIX MAaTEPUAIIOB

Yu4eOHble 3a1auM Kypca
3agauell U3yuyeHUsl AUCLUILIMHBI SABISIETCSA: CHOPMHUPOBATH IMPEICTaBIEHUSI 00 0COOEHHOCTSIX
dopmupoBaHuss (PU3NYECKHX CBOWCTB B pa3IMYHBIX MaTepuanax; HU3yYUTb TEOPETHUECKUE
KOHLENIMM M MOJENIM, ONHUChIBAIOIIME (GU3UKY SIBICHUM, XapakTepHbIX [UIl PAa3JIMYHbIX
KOHJICHCUPOBAHHbBIX COCTOSIHUN BEILIECTBA; OCBOUTh OCHOBHBIE IIOHATHS U METO/IbI TEOPETUUECKOTO
ONUCAHMs AKTYyaJIbHBIX NPOOJIEM TEOPUM KOHAECHCUPOBAHHOIO COCTOSHHUS BEILECTBA; Pa3BUTh
YMEHHMS UCNOIb30BaTh CUHXPOTPOHHOE U3JIyYEHUE JUIsSl UCCIEA0BAaHUS CTPYKTYP MOJIyIIPOBOJAHUKOB
U IUDJIEKTPUKOB.
CTyeHT AO0KEeH MO3HAKOMMTBCS ¢ HEKOTOPHIMH METOAAMMU, IPUMEHSEMbIMU K ONUCAHUIO

Ha6JIIOI[a€MBIX (1)I/I3I/I‘~I€CKI/IX SIBIICHUN | HpI/IO6peCTI/I HAaBBbIKM CaMOCTOATCI/IBHBIX HAYYHBIX

UCCIICIOBaHMA, BKJIIOYast ()OPMHUPOBAHNE HABBIKOB M3YUCHHUS HAYYHOH (PU3HMUECKON JTUTEPATYPHI.

Ne Kon HammenoBanwne obnacTu mpoQecCHOHANBHON JeSITETHOCTH.
n/m | npodeccuonansHoro | HammeHoBaHMe MpogecCHOHAaTbHOTO CTaHAapTa
CTaHaapra

01 O6pa3oBaHrE ¥ HayKa

1. 01.001 [podeccnonansuelii ctanmapt «[lemaror (memarornveckas AeITEIFHOCTE B chepe
JIOIIKOJIbHOT'0, HA4aJbHOTO 00IIEr0, OCHOBHOTO OOIIEro, CPEIHEro 00IIEero
o0pa3oBaHus1) (BOCHHUTATENb, YUUTENb)», YTBEPKACHHBIH NpruKkazoM MUHHCTEpCTBA
TpyZAa U colMaibHO 3auuTel Poccuiickoit @eneparun ot 18 oktabps 2013 r. Ne
544n(3apeructpupoBad MUHHCTEPCTBOM tocTuIMU Poccuiickoit denepamnmu 6
nexadps 2013 r., peructpannonsiit Ne30550), ¢ n3MeHeHnEM, BHECEHHBIM
npukazoM MuHUCTEPCTBA TPpyJa U COLManbHOM 3amuTsl PO ot 5 aBrycra
2016r.Ned4221 (3apeructpupoBaH MuHucTepcTBOM focturmu PO 23 asrycra2016r.,
peructparrioHHbri Ne 43326 )

2. 01.003 [podeccronanpuerii cTanmapt «[legaror qOMOTHATETHHOTO 00Pa30BaHUS IETEH U
B3POCIIBIX», YTBEPKICHHBIN MTPUKa30M MHHHCTEPCTBA TPYAA M COLMATBHON 3aIUTHI
P® ot 5 mas 2018r. Ne 298H (3apeructprpoBaH MUHUCTEPCTBOM rocTuiin PO 28
aprycra 2018r., peructpaunonssii Ne 52016

CI)opMpreMLIe I[HCHHHHHHOﬁ 3HaHHUA u YMCHUA T'OTOBAT BBIITYCKHHKA ﬂaHHOﬁ

00pa30BaTeNbHOM MPOrpaMMbl K BBIMOJIHEHHIO CIEAYIOIIUX 0000IIEHHBIX TPYAOBbIX (QYHKIINI:

Kon u O06001meHHbIe TPYA0OBbIe (PYHKIIHH TpyaoBbie pyHKINH
HAMMEHOBaHHE Konx HaunmeHnoBanue Yposens| HammenoBanme| Kox| VYposensn
Nnpo¢eccuoHAJIbHO kBasnu (moaypoBeHb)
ro CTaHIAPTA Kaluu KBaJIU(UKaIL

10

01.001 ITengaror I[Memarornyeckas Oo6wenenarornuec/A/01.6
(memaroruyeckas NesTeIbHOCTD 1O Kast QyHKIIHS. 6
NesITeIbHOCTD B MTPOCKTHPOBAHHIO H OO0yueHme
IOLLIKOJIbHOM, [peanu3anuu Bocnurarenpnas |A/02.6
HaYaJIbHOM OOIIEM, 00pazoBaTeILHOTO eI TENLHOCTD 6
OCHOBHOM 0011IeM, 4 [porecca
CpeIHeM 00IIeM 00OpazoBaTebHBIX 6
00pa3oBaHum) OpraHu3aIusaxX Passupatomas  A/03.6
(BOCTIMTATED, ITOIITKOJIBHOTO, ACATCIEHOCTD
YUUTEIh) Ha4aIbHOTO 00IIIEro, 6

OCHOBHOTI'O 00IIIETO,

CpeIHEero o0IIero

00pazoBaHMs




[Temarornueckas [Temarornyeckas
NesITeIbHOCTD 110 MesITeTbHOCTD T10
MPOSKTUPOBAHUIO U peanu3anuu
B |peanuzanuu 0CHOBHBIX 6 porpamMm B/03.6 6
00111e00pa30BaTEIHHBIX OCHOBHOTO H
[porpamMm CpeaHero o0mero
oOpa3oBaHus

Hepeqenb 3aJgad npmbeccnonanbnoﬁ ACATEIbHOCTH BBIITYCKHUKOB:

O06acte Tunel 3amau 3agaun OO6BexThI podeccuoHaTbHON
npoeCCHOHANBLHON |TPOGECCHOHANBHON  |TPOPECCHOHANBHON | IEATEeIHHOCTH (MU
JeSITeIbHOCTH JeSITeIbHOCTH JesITeIbHOCTH o0nacTu 3HaHUS)

(o Peectpy

MuHTpya)

01 O6pazoBanue [Tegarornyeckuit Paspabotka u OO6pazoBatenbHbIE MPOTPaMMbl U
peanu3anus 00pa30BaTeNbHBIN MPOIIECC B
00pa3zoBaTebHBIX cucteme CIIO u J10
nporpamm CIIO u
nporpamm 10

06 Css3b, Hayuno- HccnenoBanue, WudopmanroHHbIe TPOIECCHI,
MH()OPMAIIMOHHBIC | MCCIICOBATEILCKUAN paspaborka, TCXHOJIOI'NH, CUCTCMbI U CCTH,
- BHEJIPCHUE U WX HHCTPYMEHTAIBHOE
KOMMYHUKAITHOHE! COTPOBOXKICHHE (mporpamMmHoOe, TEXHUYECKOE,
UH(OPMAITMOHHBIX OpTraHU3AIIOHHOC)
b€ TCXHOJIOTHN TEXHOJIOTHI U obecrneueHue, CrocoOkl 6 1
CUCTEM METO/IbI POCKTHUPOBAHUS,
OTJA/IKH, IPOU3BOJICTBA U
IKCILTyaTaIluu
UH(GOPMAIIMOHHBIX TEXHOJIOTHIM
Y CUCTEM B Pa3IMYHBIX
00JacTax u
chepax muppoBOl SIKOHOMUKH

2. Mecto nucuumiauabl B cTpyktype OITOII 6akanaBpuarta

ZII/ICHI/IHJ'H/IHa «MeTO)IBI I/ICCJ'Ie)]OBaHI/II\/'I HOHynpOBO}IHI/IKOBBIX MaTepI/IaJ'IOB)) OTHOCHUTCA K
qacTu opMHu eMOﬁ JaCTHUKaAMHU 06 a30BaTCIIbHBIX OTHOHIGHI/Iﬁ K JUCOUIIIIMHAM I10 BBI6O .

5 > y

JuciumuimHa u3ydaercs Ha 3 Kypee B 5 cemecTpe.

Jns ocBoeHHs AUCUMITIMHBI «MeToAbl HCCIeI0BaHUM IMOMYMPOBOJHUKOBBIX MaTEpHAIOB)
UCTOJIBb3YIOTCSl 3HAHUS, YMEHUS M BUJABI JIEATEIBHOCTH, COPMHUPOBAHHBIE B MpoIecce M3YUEeHHUs
muctumuinH: O6mas ¢u3rka (MexaHuKa, MOJIEKyJsipHas (U3MKa, AJIEKTPUYECTBO M MarHETH3M,
OIITHKA, aTOMHAs U sJiepHas (PU3MKa); pa3iesbl TEOPETUUECKON (U3NKU: TeOpeTHYecKas MEXaHHKa,
AIIEKTPOJIMHAMUKA  OCHOBHBIE  TOJOXXEHUS  KBAaHTOBOM  MEXaHHMKH, TEPMOJUHAMHUKY U
CTaTUCTHUYECKYIO (U3UKY, (PHU3HUUECKYI0 KHHETHKY, CTPYKTYpy U MPOYHOCTb IOJIUMEPHBIX
MaTepuaioB, KOMIO3UIIMOHHbIE MaTEepPHalIbl, CBEIEHUS U3 MAaTEMaTUYECKOT0 aHajlu3a, T.e. YMEHUeE
T epeHIIMpOBaHUs, HHTETPUPOBAHMS, METOJbl peleHus audQepeHnnanbHbIX ypaBHEHHH
OOBIKHOBEHHBIX M B YaCTHBIX IPOM3BOJHBIX, TEOPUS BEPOSITHOCTH, MAaTEMaTUYeCKasi CTaTHUCTUKA,
aHAJTUTHYECKasi TEOMETPUs, BhICIIAs anreopa.

Taoauua 2.1.
CBs3p  mUCHUTUIMHBI  «MeETONBl  MCCIENOBAaHMM  TOJYMPOBOJHUKOBBIX  MaTEpUAJIOB»  C
Hp@I[H_IGCTByIOH_II/IMI/I JUCHUIIJTINHAMU U CpOKI/I nux I/I3y‘-IeHI/IH


http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6
http://fgosvo.ru/docs/69/0/2/6

Kon JIMCUUIIIIMHBL, TPEAIECTBYIOIINE TUCIUILINHE Cemectp
JCHUTITHBI «Mertoapl  MCCIEIOBAHMM  MOJYIPOBOJIHUKOBBIX
51.0.06.01 Mar.anaaus 1,2,3
b1.0.06.02 AHanutudeckasi reOMeTpUs U JIMHEeiHas anredpa 1,2
51.0.06.04 Jud.ypaBHeHUS 3
b1.0.06.06 Teopust BEpOSITHOCTH U MaTeMaTHYeCKasi CTAaTUCTUKA 5
51.0.09 O6mas pusuka 1,2,3,45
b.1.0.16 Teopernueckas MexaHuka. MexaHuka criomHbix| 4,5
cpen
Tabmmua 2.2.
CBsi3p  IUCIUIUIMHBL  «MeToAbl  HCCIEAOBaHUN  TOJYNPOBOJHUKOBBIX MAaTEepHaloOB» C
MOCJICTYIOIMMHU TUCHUTUIMHAMU U CPOKH MX M3YUEHUS
Kon JIMCUMILTUHBL, CIIeAYyIOIKe 33 JUCIUILTUHON Cemectp
JICTTUTUTAHBI «Merompl  WCCIICIOBAHHMIA  IMOJYIPOBOJIHUKOBBIX
b.1.0.17 KBanroBas Teopus 7
b.1.B.10 Cratuctudeckas pusnka 7
Taémmua 2.3.
CBs13b AUCHUTUIMHBI « METOABI UCCIIEIOBAHUI MOTYTPOBOIHUKOBBIX MATEPHUAIIOB)» CO CMEXHBIMU
JICITUTUTHHAMU
Kon JlucuuiuimHel, CMexHble ¢ gucoMiumHOM «Mertonbl|  Cemectp
JWCIATUTMHBL  |MCCJIEIOBAHUMN TTOTYTIPOBOTHUKOBBIX MAaTEPHAIOBY

51.0.09.06 ®dusrka aTOMHOTO SIIpa ¥ DJIEMEHTAPHBIX YaCTHUII 6

b1.B.07 du3rka KOHAECHCUPOBAHHOI'O COCTOSTHUSA 6
3. Pe3yabtarbl  ocBOeHHSI AMCHUILIMHBI  (Moayuas1) «Metoabl  HcceI0BAHM

IMOJYIIPOBOAHHUKOBBIX MaTCPHAJIOB)»

[Ipouecc wu3ydeHUs AUCUUTUIMHBI

npoeCCHOHATBHBIX U MPO(ECCHOHATBHBIX KOMIETEHIUI:

HampaBJieH Ha (opMHpOBaHUE CIIEAYIOIINX

oO1me

¢u3ukn mporecca B 33/1aHHON
(bU3UYECKOl CHCTEeME C Y4YeTOM ee
HAa3HAYCHHUS u 3JIEMEHTHOH

(2JIEKTPOHHOM, ONITUYECKON) Oa3bl.

Kon HaumenoBanue WNunukaTop AocTHX)EHUS B pesynbrare ocBoeHus
KOMIIETEH- KOMITETCHITHT KOMITETCHITHH JUCLUILTMHBI 00yYaroImuics
117011 (3aKpennennblil 3a OUCYUNIUHOLL) JOJIZKEH
IIK-3.  |CocobOHOCTH IK-3.1. Cnocoben OIIEHUTH| 3HATh: AHanu3npoBaTh
HCII0JIb30BaTh AKTYaJIbHOCTh pEIIaeMOl 3a/lauil HaBajady, BBIIEIsAs ee 0a30oBbIe
CHelHaTM3UPOBAHHBI [OCHOBE aHanM3a Hay4HO-[COCTaBIISIOINE
€ 3HAHUS B O0JIACTH  [TeXHHYECKOUN JUTEPATYPHI U YMers: Ocy1iecTBIATH
bu3uKK IS MH(OPMALIMOHHBIX MaTEpUaJOB MOMOUCK  HHpOpMAUH  JUIs]
OCBOEHUS TEMaTHKE UCCIIEA0BAHNU. pereHus MOCTaBJIECHHOM]
PO UITHHBIX IMK-3.2 CnocobeH NOATOTOBHUTHBAAAYN O PA3IUYHBIM THIIAM
buznuecKux MCXO/IHbIE JTAaHHBIE JUTSI3AIIPOCOB
TUCLUILTUH MaTeMaTH4eCKOIro onucanus| Bmnagers: I[lpum ob6pabotke

MHpOpPMALUU OTINYAET (PaKThl
OT MHEHHI, HUHTEPIPETALUH,
OLICHOK, bopmupyer
COOCTBEHHbIE  MHEHHS |




[1K-3.3. Crioco0OeH afeKBaTHO
IPUMEHUTh MaTEeMaTHYECKUI
UHCTPYMEHTApUU IIpU
(bopMyIMPOBKE MOJEITUPYIOLINX
(u3nUecKuil mpolecc ypaBHEHHH.

CYyKIIEHUs,  apryMEHTUPYET
CBOU BBIBOJBI U TOUKY 3PEHUS

[1IK-4 Cnioco6en npoBouth [IK-4.1. 3HaeT OCHOBHBICE METOABI| 3HATH:
Hay4yHbIE [poBeleHUsl  TeopeTnueckoro  udusnueckue MIPUHIIUIIB]
MCCIIC/IOBAHMUSI B AKCIIEPUMEHTAILHOTO paboThI ANEKTPOHHOTO
COOTBETCTBYIOLIECH HCCIeq0BaHus B cepeMHUKpPOCKOTIIa. OcHoBBI
00yacT 3HaHUN U rpodeccnoHaNbHOM IeATENbHOCTH. [BaKYyMHOU TeXHUKUA. MeTob]
opopMIATH I1K-4.2 VYdactByeT B O(GOPMICHHHIIOATOTOBKH OOBEKTOB  JUIs
[PE3yJIbTaThI pe3yNbTaTOB  HCCJIENOBAaHUN  HMPJIEKTPOHHO-
MCCIIEJOBaHUM U pa3paboOTOK,  MOJIyYEHHBIX  MPUMHUKPOCKOMMYECKOTO aHATN3a
pa3paboTok [IPOBEICHUH HAy4YHBIX| YMETb:
McCIeI0BaHUI B cdepellpoBoauTthb
rmpodeccrnoHaNbHOM IeATENBHOCTH MeTaorpaguueckuii  aHanus3
I1K-4.3 Bnazneer HaBbIKaMu METaJIOB u CILIaBOB.
paboThI C COBPEMEHHBIM [TpoBOAUTD U3MEpeHHUS]
npuOOPHBIM 000pPYyIOBaHHEM, MuKpoTBepaocTU. [IpoBoauTh)
MeTOoJlaMU 00paOOTKH U aHaK3a [MPOOOMOJATOTOBKY OOBEKTOB
MOJIy4YE€HHBIX Pe3yJIbTaTOB ISt 3JIEKTPOHHO-
HAYYHBIX UCCIIEIOBAHUN B chepe |[MUKPOCKOIMMYECKOrO aHalu3a.
npoeCCHOHANIBHON JesiTenbHOCTH|PaboTaTh ¢ BaKyyMHBIMH
ycranoBkamu BVYII-4 u BVYII-
PaboTtaTh €  3JIEKTPOHHBIM|
MUKpOcKornoM OM-125
Bmanets:
MeTtoankaMu MOATOTOBKH
00BEKTOB I[J'IS[|
MeTasuIorpaduyeckoro )41
PIIEKTPOHHO-
MUKPOCKOIIMYECKOTO aHAIN3a.
Bnaners
MHCTPYMEHTAIbHBIMU
MeTOoIaMU U CCJIEIOBaHMS]
CTPYKTYpbl ~ METAJUIOB U
CILIABOB.
[1IK-5. | Cnocoben IMK-5.1. Opraamsyer c6op | Bragers:
MPOBOAMUTDH paboOTy  [M3yueHHUE HAyYHO-TEXHUUYECKOH TEXHOJIOTUSIMH
o 00paboTke u nHbOpMaLIUU o TeM€| MPOEKTUPOBAHMS U
aHaJIM3y Hay4yHO- MccieI0BaHui 1 pa3paboToK. OpraHu3aIu
TEXHUYECKON [MK-5.2. Ananu3upyer Hay4dHble| 00pa3oBaTeIbHOMN Cpelibl;
uH(pOpMaluu U TaHHbIE, Pe3yNbTaThl| TEXHOJOTUEH pelIeHHs
pE3yJIbTAaTOB DKCIEPUMEHTOB W HAOMIOJCHUH B| (U3NUECKUX 33]a4 U
HICCIIENOBAHUM. COOTBETCTBYIOIICH 001aCTH 3HAHUN.| aHAJIM3a CUTYAIIHii;

YMers:

OCYILLECTBIATH
TEOPETUYECKOE
MOJIEIUPOBaHKE
($HU3UIECKUX MPOIECCOB U
SBJICHUI; BBISABIATH U
aHaJM3UPOBATh
Ka4eCTBEHHbIE U

KOJINYCCTBCHHBIC




XapaKTEPUCTUKU
bU3HIECKUX 00HEKTOB;
3HaTh:

CYILIHOCTb U 3HAYEHUE
M3y4aeMOU JUCUUILINHBL
00BEKT, MPeIMET, OCHOBHbIE
(GYHKITUH, METOIBI,
KaTeropuH; COBPEMEHHbIE
TEOPHUH BOCIUTAHUS U
00y4eHus; CyIIHOCTb
MOJICPHU3ALUU POCCUNCKON
CUCTEeMbI 00pa30BaHHUS.

[TK-6. CrocoOGHOCTh
MIOHUMATh U
UCIIOJIb30BaTh Ha
NPaKTUKE
TEOPETUICCKHE
OCHOBBI OpraHU3aI|K
Y TUTAHUPOBAHUS
(bU3HIECKUX

HUCCIIENOBAHUI

IMK-6.1. ObnagaeT MOoTHBAIUCH K
MMPOCKTHOM ESITEIbHOCTH,
001a71a€T CIIOCOOHOCTAMM,
HEOOXOUMBIMH JIJIST
caM000pa30oBaHus U
Mpo¢eCCHOHAIIBHOTO POCTA.
[MTK-6.2. Ob6mamaeT roTOBHOCTBIO K
Y4aCTHIO B MOJITOTOBKE MPOEKTHOM
ITOKYMEHTAI[UH, B TOM YHUCIIC C
MCIIOIb30BAaHUEM CPEJICTB
ABTOMATHU3UPOBAHHOTO
MPOCKTUPOBAHUS U
BBIYHCITUTEIILHBIX TPOrPAMMHBIX
KOMIIJIEKCOB, COBPEMEHHOTO
MPOTPAMMHOTO 00ECTICUCHHSI, B TOM
YHCIIe TEKCTOBBIX PEAAKTOPOB U
rpaduyecKux MporpaMmsl.
[1K-6.3. Bnangeer cOBpeMEHHbBIM
MPOrPaMMHBEIM 00€CIICYeHUEM, B
TOM YHCJIC TEKCTOBBIMU
penakropaMu U rpadpuyecKuMu
MporpaMMaMu, CpeCTBaMU
MOATOTOBKH 0030POB, OT3HIBOB,
OTYETOB, 3aKITFOYCHUH.

Buaners:

TEXHOJIOTHUSIMU
IPOEKTUPOBAHUS U
OpTraHHu3aIuu
o0pa3oBaTesIbHON cpeabl;
TEXHOJIOTHEH pelieHus

duznYecKuX 3a/1a4 U
aHaJIM3a CUTYAIIHiA;
YMers:

OCYIIECTBISTh
TEOPETUUECKOE
MOJIETUPOBAaHUE
(U3UIECKUX MPOIECCOB
SIBIICHUU; BBISBIISITH U
aHAM3UPOBATH
KauyeCTBEHHBIC U
KOJINYECTBEHHBIE
XapaKTePUCTUKU
bU3HYECKUX 00HEKTOB;
3HaTh:

CYIIHOCTH U 3HAUYEHUE
U3y4aeMOU TUCUUTUINHBI;
00BEKT, MpeIMET, OCHOBHBIE
bYHKITH, METOIBI,

IK-6.4. 3HaeT NIPUHLUIB] KaTErOPUH; COBPEMEHHBIE
OpraHu3aiy paboThl B KOJUIEKTUBE| TEOPUU BOCITUTAHUS U
MMPOEKTUPOBIINKOB. 00y4eHusl; CyIIHOCTb
MOJEPHU3ALUNA POCCUUCKON
CUCTEMbI 00pa30BaHMsI
4. Crtpykrypa 7 co/ep:KaHue AU CUHMTIJIMHBI «MeToabl UCCJIeI0BAHUI

MOJYNPOBOJHUKOBBIX MaT¢PHUAJI0B»

4.1. CTpykrypa AucuunauHbl (Moaynasi)) «MeToabl HCCIeI0BAHMIA MOJYNPOBOJIHHUKOBBIX

MaTepHaJIoB»

O01mast TpyA0EMKOCTh AUCIUIIINHBI COCTABISIET 4 3a4eTHBIX equHull, 144 yacos.
Kypc 3
CemecTtp 5
Bcero yueOHBIX 4aCOB TPYA0EMKOCTH 144y
Bcero ayuTopHbBIX 4acoB, 68 u

B TOM YHCJIE: 36 u




Jlexnuu

[IpakTHyeCKUX 3aHATHI

JlaGopaTopHBIX 3aHATHIA

324

CamocrosTennHas pa60Ta CTYJACHTOB

76

dopma KOHTPOJIS

3ayeT ¢ OLIEHKOU

n/n

HaumeHoBaHue pasaesoB
u TeM AMCUMILIUHBI
(MomyJist)

cemMecTp

Bugbr  yueOHoOil paloThl,

TPYyA0eMKOCTh (B Yacax)

BRJIIOYAas
CAMOCTOAITCJILHYIO pa60Ty CTYACHTOB H

®opMBbI TEKYIIEro KOHTPOJIS
CIeBaeMoOCTH (no Heoenam
cemecmpa)

CamocTosiTe)Ib-
Hast padoTa

KonTakTHas
padora

®opma NPOMEKYTOYHOM
aTTecTanuu (no cemecmpanm)

BUJIbI

[MpakTuyeckue 3aHATHS
JlabopaTopHbIe 3aHATHS
JIp. BUIBI KOHTAKT. pPaboThI
Kypcogast paboTa(ripoexr)
[ToaroroBka Kk sK3aMeHy

Jpyrie
ICAMOCTOIATEIRHOUDA!

Bcero
Jlexun
Bcero

00TBL

U  HHBIX|

IIpoBepka KOHTPOJIBH. PabOT
acce
KypcoBast pabota (mpoexT)

IMposepka pedepara
m

CobecenoBanue
KomtoxBuym
ITpoBepka TeCTOB

[Iposepka
TBODYECKHMX DAOOT

CTPYKTYDP.

Metoabl u3MepeHHsI 3JIEKTPO(PUINIECKUX

napaMeTpoB MOJYNPOBOJIHMKOBBIX

=
)

TepUaIoB U

1.1.

Meronsl U3MEpPEHHUS]
YACIBHOTO  COIPOTUBIICHMS
MIOJIYIIPOBOJHUKOBBIX

MaTepHuajoB U CTPYKTYD.

1.2.

MeTtonanl A3MEPEHUS
KOHIIEHTPALIUU U
MOJIBUKHOCTH HOCUTEIIEH
3aps/ia B MOJYNPOBOJHUKAX C
nomotpbio dhdexra Xoia,
BOJIBT-(hapaJHbIX

XapaKTEPUCTHK, MO CIEKTpam

TOTJIOIICHHUA U OTPAKCHUA.

1.3

N3mepenne  xapakTEepUCTHK
rmapaMeTpoB HEPABHOBECHBIX
HOCcUTeNeH 3apsa.

5

MMKPOCKONMH.

HccnenoBanne nNoBepXHOCTH MATepPHAIOB M

IJEKTPOHUKHU C

MOMOIIBIO 3JIEKTPOHHOM

2.1

[IpumeneHne  3IIEKTPOHHOMN
MHUKPOCKOIIMM JIJI MU3Y4YEHUS]
CTPYKTYPHOTO COBEPIICHCTBA
MOJTYyTPOBOTHUKOBBIX
aTepuanoB

2.2

IIpocseunBaromas
DJIIEKTPOHHAs ~ MUKPOCKOIIHSA
(II9M).

2.3

IloneBast H>MHCCHUOHHAA U
HMOHHAasA MI/IKpOCKOHI/ISI.
OTpakaTenbHasl AJIEKTPOHHAs]

MUKPOCKOTIHS.




Muxkpockonusi ~ MEIJIEHHBIX
BrneKTpoHOB.  CKaHuUpyromas

24 2|1 1 3 3|+
DIIEKTPOHHAsE ~ MHUKPOCKOIHS
(COM).
3 HcciienoBaHue NOBEPXHOCTH MAaTePUAJIOB U CTPYKTYP 3JIEKTPOHMKH € MOMOIIBI0 CKAHUPYIOLIei
30H10BOH Mukpockonuu (C3M).
[Tpuntuner  padorer  C3M.
DopmupoBanue U 00paboTKa
3.1 . 4| 2 2 2 2 | +
C3M HM300pakeHUH.
OcHoBHbIe MeTo1b1 C3M.
KonTposns penbeda
MOBEPXHOCTH (U JIp.
[apaMeTpoB) CTPYKTYP
3.9 PUIEKTPOHMKH METOJaMH ol 1 1 3 3 +
CKaHUPYIOIEH TYHHEIbHON
mMukpockonuu (CTM) u
QTOMHO-CHJIOBOU
Mukpockonuu (ACM).
4  MeTtoabl aHAIN3A ¢ IOMOIIBIO JIEKTPOHHOI ¥ HOHHOM CIIEKTPOCKONMH.
KonTponb COCTaBa,
COIEpkKaHUs IPUMECEH W
3arps3HEeHUI B
41 [OTYMPOBOTHHKOBBIX 2| 1 1 5 9 4
MaTepuaigax M CTPYKTypax ¢
MOMOIIIbIO
CHEKTPOCKOITUYECKUX
METOJIOB.
OneKTpoHHas 0X)Ke-
CIIEKTPOCKOTIUS (30C).
DOoTO2IEKTPOHHAS
CIIEKTPOCKOTIUS (DP3C):
4o [PCHTTCHOBCKas 3] 9 1 3 3| 4 +
(OTORIIEKTPOHHAS
cnektpockonuss (POIC) wu
yIbTpaduoeToBas
(boTo37eKTpOHHAS
criektpockonus (YDPIC).
30HAUPOBAHUS HOHAMH.
4.3 |CnekTpocKonusl  paccesHus 211 1 3 3 +
MEIJICHHBIX HOHOB.
CHeKTpOCKONHUS
pe3epdopaoBCKOTO 0OpaTHOTO,
paccesHUs U CIEKTPOCKOIHUS
4.4 paccesHUs NOHOB CPEIHUX
pHepruil. Bropuunas nonHas
Macc-CIIeKTPOCKOTIIHSL.
5 HGpakuMOHHbIE METOAbI AHATN32 KPUCTAINYECKOH CTPYKTYPbI TBEPABIX TeJl.
JudpaknmnoHHbIe METO/EI
5.1 laHanm3a  KPHCTATUYECKOM]
CTPYKTYpHI TBEpPJBIX TEIL.
Hudpakmus 6sicTprix (bD)
5.2
15 MEJIEHHBIX (JIMD)




PIIEKTPOHOB.

5.3

Onpenenenne
KpHUcTaorpaduyeckoi
OpPHEHTALUN MOHOKPHUCTAIJIOB
17§ TOHKHX|
MOHOKPHCTAJUTHYECKUX
MJICHOK.

0.4

JudpaknoHHbIe METO/bI
OLIEHKH COBEPIIICHCTBY]
KPUCTAJUIMYECKOU CTPYKTYPBI
TBEPJIbIX TEJ.

5.5

JlndpaKmoHHBIE METO/IbI
OIICHKU CTPYKTYPBI

MOBEPXHOCTHU 5121 1 3 3 + +
MOHOKPHCTAJIJIOB.

OnTnueckne METOAbI UCCTCTOBAHUA NMOJYIIPOBOIHUKOB H MMOJYIIPOBOJHUKOBBIX CTPYKTYP.

dusnyeckue IIPUHIUIIB]
PJUIMIICOMCTPHH.

6.2

Ornpeznenenre TONIMMHBL U
ONTUYCCKUX CBOMCTB
DI TAKCUAJIbBHBIX CJIOCB
METOIaMH JUIATICOMETPHUH.

6.3

PamaHOBCKast CIIEKTPOCKOIINS
n UK-®Dypbe cnekTpockonusi.

4.2. Coaep:xkanue JUCHUIIMHBI (MoayJs) «MeToabl HCCIEIOBAHNMI MOJYNPOBOAHUKOBBIX
MaTepHaJIoB»

1. Metoasl HM3MepeHHs]  JJeKTPO(PHU3MYECKHX MapaMeTPOB  MOJIYINPOBOJAHUKOBBIX
MAaTepHaJIOB U CTPYKTYP.

MeTtoapl U3MEpEHUs YAEIBHOTO CONMPOTUBIICHUS MOJTYITPOBOJHUKOBBIX MAaTEPUAJIOB U CTPYKTYP.
JBYX30HIOBBIM MeTOJ HM3MepeHHs. YeThIpex30HA0BbIM MeTo u3MepeHus. Meron Bau-nep-Ilay.
beckOHTaKTHBIE METOIbI U3MEPEHUS.

MeTto1bl U3MEpEHNs KOHLEHTPALUK U MOJBUKHOCTH HOCHUTENEH 3apsiia B MOJIYNPOBOJHHUKAX C
nomMomeio 3ddexra Xomna, BOIbT-(QapajHbIX XapaKTEPUCTHK, IO CHEKTpaM IMOIVIOIIEHUS U
OTpaXKEeHHUS.

W3mepeHne XapakTEpUCTUK I1apaMETPOB HEPABHOBECHBIX HOCHUTENEW 3apsza. Metoasl
u3MepeHus japeidoBoil MoABMKHOCTH, Koddduuumenta nuddysun u auddy3noHHONW IJIMHBI
HEOCHOBHBIX HOCHUTeNeH 3apsna. 3MepeHne BpeMeHH KU3HHU, AM(PPY3MOHHOMN JUIMHBI U CKOPOCTH
MOBEPXHOCTHOM peKOMOMHAILIMY HEOCHOBHBIX HOCUTENEH 3apsa.

2. UccnegoBaHue MOBEPXHOCTH MATEPHATOB H CTPYKTYP 3JEKTPOHUKHM C MOMOUIbIO
3JIEKTPOHHOM MHKPOCKOIINH.

[IpuMeHeHrnEe DJIEKTPOHHOM MMKPOCKONUHM Ui M3YyYEHUS CTPYKTYPHOIO COBEpILIEHCTBA
MOJIyIPOBOJIHUKOBBIX ~MaTepuanoB. [IpocBeunBaromias 3yekTpoHHass Mukpockornus (IIOM).
IToneBass sMHMcCHOHHAs M HMOHHAs MHKpockonus. OTpakaTenbHas JIEKTPOHHAsT MUKPOCKOIIMSL.
Muxkpockomnus MeJIEHHBIX 3JIeKTpoHOB. CKaHUpYoIas 31eKTpoHHast MUKpockonus (COM).

3. HccinenoBanue MOBEPXHOCTH MATEPHAJOB H CTPYKTYP 3JJIEKTPOHUKHM C MNOMOUIbIO
cKaHupyouei 30H10B0i Mukpockonun (C3M).

[Tpuniuns! padotsl C3M. @opmupoBanue u 00padorka C3M nzobpaxkenuii. OCHOBHbIE METOBI
C3M. Kontpoas penbeda MOBEPXHOCTH (M ApP. MApaMETPOB) CTPYKTYP SIEKTPOHUKH METOIAMH
CKaHUpyolei TyHHeabHoi Mukpockonuu (CTM) u aromHO-cuioBoit Mukpockonuu (ACM).

4. MeToabl aHAJIN3A ¢ IOMOIIbIO JIEKTPOHHOI U MOHHOM CIIEKTPOCKONHUM.

KoHnTponb cocraBa, conepxaHus IPUMECEN U 3arpsi3HEHUN B MTOJIyIIPOBOJHUKOBBIX MaTepuanax
U CTPYKTypax C IIOMOIUBIO CIEKTPOCKONMUYECKUX METOJOB. OJIEKTPOHHAs 03KE-CIEKTPOCKOIHNS




(B0C). @oroanektponHas  crnekTpockomust (DPDC):  peHTreHOBCcKas  (HOTOIIEKTPOHHAS
crnektpockonus (PO®O3C) wu yapTpadmoneroBas ¢otodnekTporHas crekrpockonus (YDIC).
3oHaupoBaHuss HMoHaMu. CHEKTPOCKONHUs paccesHUs MEUIEHHbIX HOHOB. CrekTpockonus
pe3epPpopAOBCKOI0 OOPaTHOTO pacCesHUs U CIEKTPOCKOMUS PacCesHUs MOHOB CPEIHUX DHEPrHil.
BropuuHnas noHHas Macc-CleKTPOCKOIUS.

5. ludpakiuoHHbIe METOIbI AHAIN3a KPUCTAIJIMYECKOH CTPYKTYPhI TBEPABIX TeJl.

JudpakimoHHbIE METOABI aHANIM3a KPUCTAJUIMYECKOH CTPYKTYphl TBepAbIX Ten. Judpaxims
ovicTpeix ([ABD) m wmemnennnix (IAMD) snextpoHoB. OrnpezesieHne KpucTauiorpapuiecKoin
OpPUCHTAIIMM MOHOKPHUCTAJIOB M TOHKHX MOHOKPUCTAJUIMYECKHX IUICHOK. JludpakuuoHHbIe
METOJIbl OLIEHKH COBEPLICHCTBA KPUCTAIIMYECKOW CTPYKTYphl TBepAbIX Ted. JudpakuuoHHBIE
METO/Ibl OLIEHKU CTPYKTYpPhI IOBEPXHOCTU MOHOKPUCTAIIIIOB.

6. OnTHYeckHe MeTOAbI HCCAEAOBAHUSA TMOJYNPOBOJHMKOB H MOJYNPOBOJHUKOBBIX
CTPYKTYP.

Ouznyeckue NPUHLUINBL AuiunicoMerpuu. OmnpeneneHue TOJIIIUHBI M ONTHYECKHUX CBONCTB
AMUTAKCUAIBHBIX CJIOEB MeToAaMM umncoMerpuu. PamanoBckas cnexrpockonus u MK-®Dypee
CHEKTPOCKOIHSA.

JlaGopaTopHble M MPpaKTHYECKHE 3aHATHSA.

Ne  HaumeHoBaHHe JIaOOPATOPHBIX M NPAKTHYECKUX 3aHATHIA Koa-
n/n BO 4aCOB

Ornpezenienne TUIa NPoOBOJAUMOCTHU MOTYIIPOBOJHUKOBOTO MaTepraia 5
Ornpezenienne yaenbHOTO COMPOTUBIICHUS TOTYITPOBOTHUKOB 5)

HccnenoBanue MOBEpXHOCTH TBEPBIX T€I METOJIOM aTOMHO-CHJIOBOH 5
MHUKPOCKOIIUU U 00paboTKa MOITYyYEHHBIX U300pakeHUN

4 HccnenoBaHne MOBEPXHOCTH TBEPABIX TEI METOJOM CKaHUpylomeid 5
TYHHEJIbHOW MUKPOCKOIIMHU

5 HccnenoBanue CBOMCTB MOIYMPOBOJIHUKOBBIX CTPYKTYp € IOMOILIbIO 6
NK-Dypbe cuekTpocKonuu

(ep]

CkaHupyromass — dJIEKTPOHHAas  MHKpPOCKOIHUS, 3HAKOMCTBO ¢ 6
YCTaHOBKOW U OCHOBaMU METO1a

5. O6pa3oBarejibHbIE TEXHOJIOTHHI

[lpn peanm3anuu MpOrpamMMbl TUCIHILTUHBI «METOIbl HWCCIIETOBAHUA TOIYIPOBOIHUKOBBIX
MaTepHaJoB» MCIIOJIb3YIOTCS pa3InyHble 00pa30BaTeIbHbIE TEXHOIOTHH:

- TIPH YTCHUW JIEKIUH WCIIONIB3YEeTCS MYJIbTHMEIUIHBIC TEXHOJIIOTUM W Pa3JIMYHBl HATJISTHBIE
npudopHI;

- 1abopaTOpHbIE 3aHATHS MPOBOJIATCS C UCIOJIB30BAHUEM 000PYI0BaHUS TaOOPATOPHIA;

- caMmocTosiTenbHas pa0oTa CTyIEHTOB MpeaycMaTpuBaeT paboTy TMOA pPYyKOBOJCTBOM
npernoiaBaTeyeil B BUAe KOHCYJIbTAIMH, a TakKe MpEeAroiaraeT UCIoib30BaHue (HOHIOB HAyYHO-
TEXHUYECKOH OMOMMOTEKH, COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJOTHH C NpUBJICUYCHHEM
KOMIThIOTEpA KaK CPEJICTBA YIPaBICHUS HHPOPMAITUEH.

[Iupoko MCTONB3YIOTCS B yUeOHOM Mpoliecce aKTUBHBIE U MHTEPAKTUBHbBIE ()OPMBI IPOBEACHUS
3aHATHH B COYETAHHMM C BHEAYJAWTOPHOW paboToil ¢ 1enbio (OPMHUPOBAHHMS W PA3BUTHUA
npo(ecCHOHANTLHBIX HABBIKOB OOy4aromuxcs. B pamkax ydyeOHOTO Kypca MperyCMOTPEHBI MacTep-
KJIACChI IKCIEPTOB U CIIELUATNCTOB

6. YueOHO-MeTOAMYECKOEe oOOecneyeHHe CaMOCTOSITEIbHOW  padoThl  CTYJIEHTOB.
OueHoYHbIE CPEICTBA JJIA TEKYILIEro KOHTPOJISI YCIeBAEMOCTH, POMEKYTOYHOM aTTecTAalNu
10 NTOraM OCBOEHHUS TUCHHUILINHBI.



6.1. Il1an camocTosATEILHOM PadOTHI CTYACHTOB

Ne Tema Bun 3anaHue Pexomennyemas | KosmuectBo
HEST. CaMOCTOSITEILHO JuTeparypa 4acoB
11 paboTHI
1 I[ToaroToBUTH JOKIAL
[Ipenmnoceuiku 10 TeMe
Pabora B .
MOSIBJICHUS TEOPHH «IIpenmoceuiku 3.4 19
o ouonnoreke
IACIOKAINH MIOSIBJICHHSI TEOPUU
IYCIIOKALUID)
2 IToaroroBUTs HOKIA
Pabora B .
[TpaBuno dpanka. o Teme «IIpaBuiio 3; 4 19
OuOIHOTEKE.
PpaHkay
3 [ToaroToBUTHL JOKIAL
Pentrenosckuit Pabora B 110 TeMe .
N N 1,2;3 19
($a30BbIl aHATU3 ouomnoreke «PenTrenoBckuit
(ha30BbIii aHATTU3Y
4 OKJIaJl 10 TEME:
Teopus Pa6oTta B A o
«Teopus
AJIIEKTPOHHO- ouoInoTeEKe, .
AIIEKTPOHHO- 2:3:4 19
MHKPOCKOITHYECKOT pabora B
MHUKPOCKOITHYECKOTO
0 KOHTpacTa naboparopuu
KOHTPAcCTay

6.2. MeTonnueckne yKa3aHusl 10 OPraHU3ALUM CAMOCTOSATEJIbHOI padoThI CTYAeHTOB

CamocTosTenbHast paboTa 00ydaroumxcs SBJIsSETCs COCTaBHOM YacThio yueOHON pabOThI U UMEET
LeJIbIO 3aKpeIUIeHue U yriryOaeHue

CocTtaB caMOCTOSATENbHON PabOTHI:

1. IToaroToBKa K JTEKIMOHHBIM 3aHATHSIM:

- YTeHUe TeKcTa (yueOHUKa, TEpBOUCTOYHHKA, JJONOJHUTEIBHOM TUTEpaTypsl U T.11.);

-COCTaBJICHHE TUTaHA TEKCTa, TpaguuecKoe n300pakeHNe CTPYKTYpPhI TEKCTa, KOHCTIEKTHPOBAHUE
TEKCTa, BBIMHUCKU U3 TEKCTa U T.1.;

- paboTa ¢ KOHCIIEKTOM JICKIIUH;

- IOJITOTOBKA BOMPOCOB JIJIsl CAMOCTOSATENBHOTO U3YUEeHHUS

2. IloaroroBka K JIaOOPaTOPHBIM 3aHSATHSIM:

- paboTa co cripaBOYHHKAMH U JIp. JTUTEPATypoii;

- (hopMupOBaHHE OTYETA O BHIMIOJIHEHUH Ja00PATOPHOTO 3aHSTHS;

- TMOATOTOBKAa MYJbTHMEAMA TMPE3CHTAUN M JOKIAJ0B K BBICTYIUICHHIO MO pe3yJjbTaTam
1a00pPaTOPHOTO 3aHATHS;

4. ITonroToBka K MpOMEXYTOYHOM aTTeCTaIlUN:

- MOBTOPEHUE BCErO Y4eOHOT0 MaTepHralia TUCIHILTHHBI

- aHAJIUTHYEeCKas 00paboTKa TEeKCTa;

5. IIpoune BuBI paboT:

Hay4YHO-MCCIIeJ0BaTeNbcKas padoTa (HayyHas cTaThs, JOKIal, pedepar).

6.3. MartepuaJjbl A5 NPOBeJeHHUS TEKYUIero M MNPOMEKYTOYHOI0 KOHTPOJIA 3HAHMIA
CTY/IEeHTOB
Konmponws oceoenusn komnemeHnyuil
Ne Bun xoutpons KoHTponmpyembie TeMbI (pa3iess) Komnereniuu,
H\H IKOMITIOHCHTbI KOTOPBIX]|
KOHTPOJIUPYIOTCS




1 Komnoksuym Jedextor kpucramumueckoro| [1K-3, ITK-4, TTK-5, [1K-6
cTpoeHHsI U (U3HUYECKHUE CBOWCTRBA
KPUCTAJIJIOB.
2 KomnokBuym Jluneiinsie nedextsl — qucnokanuu. | T1K-3, TIK-4, TIK-5, I1K-6
3 KO.HJIOKBI/IyM anyrne CBOMCTBA JUCIIOKAIIUNA 1IK-3, IIK-4, T1IK-5, TIK-6
4 KoutokBuym IHousaTus MaKpo- ul IIK-3, I1IK-4, I[IK-5, T1IK-6
MHUKDPOCTPYKTYPHI
5 Komnnoksuym Teopus mudpakmuy  [1K-3, TIK-4, T1K-5, TTIK-6
KOPOTKOBOJIHOBOTO ~ HM3JIyYCHHUs]  HA
KpUCTAJIIaX.
6 Komnoksuym NutencuBHocth  mudpakuuonnsrx| [1K-3, TIK-4, ITK-5, I[1K-6
yden
7 KoutokBuym DnekTpoHorpadus I1K-3, I1K-4, TIK-5, TIK-6
Marepuansl i TPOBEACHHS TEKYIIEr0 KOHTPOJS 3HAHWK W TPOMEKYTOYHOM aTTECTAIUU
COCTaBISIIOT OTIENbHBIA JOKyMEHT — @OHJ OICHOYHBIX CPEACTB IO JUCHUIUIMHE MeTOoIbI

MCCJIEI0BAHMI MOTYIPOBOAHUKOBBIX MAaTEPUATIOBY.

BOITPOCHI J1JIs1 CAMOIIPOBEPKH U MOATOTOBKM K INPOMEXYTOYHOMY

KOHTPOJIIO.

MeToapl Hu3MepeHHst yACTBHOTO COMPOTUBIICHHUS OTYITPOBOIHUKOBBIX MATEPHAIIOB U CTPYKTYD.

JIBYX30HI0OBBII1 METO/] U3MEPEHHUS.

YeTplpex30HA0BbIA METO U3MEPEHUS.

Meron Ban-nep-Ilay.

beckoHTaKTHBIE METO/IbI H3MEPECHHUSI.

Mertonbl U3MepeHHsl KOHIIEHTPALUU U MOABUKHOCTH HOCHUTEJEH 3apsijia B MOJIYIPOBOJHUKAX C

nomMoteio dpdekxra Xomna, BOIbT-QapaJHbIX XapaKTEPUCTHK, MO CIEKTPaM MOTJIOMEHUS H

OTpa’KeHHS.

7. VI3mepeHne XapaKTepUCTHK ITapaMeTPOB HEPABHOBECHBIX HOCUTEIICH 3apsia.

8. Metoasl usmepenus apeiidoBoii moaBmkHOCTH, Koddduimenta nuddysun u auddy3unoHHON
JUTMHBI HEOCHOBHBIX HOCHUTEJIEH 3apsiia.

9. Usmepenue BpeMeHM OKHU3HH, AUDY3MOHHOW JUIMHBI W  CKOPOCTH TOBEPXHOCTHOM
peKoOMOMHAIINY HEOCHOBHBIX HOCUTENEH 3apsa.

10. IIpumMeHeHHE O3JIEKTPOHHOW MHUKPOCKONMM Ui H3YyYEHHUS CTPYKTYpPHOI'O COBEPIIEHCTBA
MOJTYTIPOBOTHUKOBBIX MaTEpPHAIIOB.

11. TIpocseunBaroiias nekTpoHHas Mukpockonus (II1OM).

12.  TloneBast SMUCCHOHHAS W MOHHASI MUKPOCKOTIHSI.

13.  OrpaxarenbHas 3JIEKTPOHHAsE MUKPOCKOIHSL.

14. Muxkpockonusi MeJICHHBIX 3JIEKTPOHOB.

15. Ckanwupyromas 31ekTpoHHas MuUkpockomnus (COM).

16. Ipuanummnsr padoter C3M.

17.  ®opmuposanue u obpadorka C3M nzo6pakeHuil.

18. OcnoBubie MeToabpl C3M. KoHTpomib penbeda MoBepXHOCTH (M JIp. IMApaMETPOB) CTPYKTYP
AJIEKTPOHUKH METO/IaMHU CKaHUpYyrolleld TyHHenbHoU Mukpockonuu (CTM) n aTOMHO-CHUIIOBOM
Mukpockoruu (ACM).

19. Koutponme cocTaBa, coiepKaHUs TpuUMeceld M 3arps3HEHUH B MOJYNPOBOJHUKOBBIX
MatepHaiax U CTpyKTypax ¢ IIOMOIIBIO CIIEKTPOCKOITMYECKIX METO/IOB.

20. DnexrtponHas oxe-cnektpockonus (30C).

21.  ®oTo3neKTpOHHAsS CIIEKTPOCKOMHS (DP3C): PEHTI€HOBCKas (dhoTodNEeKTpOHHAS
cnektpockonus (POIC) u ynerpaduoneroBas ¢porosnekrponHas cnekrpockonus (Y DIC).

22. 3onaupoBaHMs MOHaMU. CIIEKTPOCKONHUS pacCessHUsI MEJICHHBIX HOHOB.

23. Crnektpockonusi pe3ephopIOBCKOTO OOpPaTHOTO PACCESHUS W CIIEKTPOCKOMHS pPacCesHUs
HMOHOB CPEJTHUX SHEPrUM.

24. BtopuuHas HOHHAsI MacC-CIEKTPOCKOIHSI.

SN



25. JludpakunoHHbIE METObI aHATHM3a KPUCTAJUIMYECKON CTPYKTYPBI TBEPBIX TEIL.

26. Jludpaxmus 6sictprix (JIBD) n memiennsix (JIMD) snekTpoHOB.

27. Ormpenenenue  KpucTaIOrpauyeckoil  OpHEHTAllMM  MOHOKPHCTAJIOB M TOHKHX
MOHOKPHCTAJTHYECKUX TUICHOK.

28. JludpakunoOHHbIE METOJbI OIICHKH COBEPIICHCTBA KPHCTALUIMYECKOM CTPYKTYpPBHI TBEPIBIX
TEJL

29. JludpakunoHHBIE METOIBI OLEHKH CTPYKTYPBI HOBEPXHOCTH MOHOKPHUCTAJIIOB.

30. dusHuecKue MPUHIUIIBI JUTUTICOMETPHUH.

31. OmpeneneHue TONIMIMHBI M ONTHYECKUX CBOMCTB SIUTAKCHAIBHBIX CIOEB METOJaMHU
AILTUTICOMETPHH.

32. PamanoBckas cnektpockonus U MK-®ypbe crieKTpocKomus.

7. Y4eOHO-MeTOAMYECKOE M MATEPHATbHO-TEXHUYECKOe olecnevyeHre TUCUUNIMHBI
(Mmonyisn) «MeToabl Mcc/IeT0BAHUI MOJIYIPOBOIHUKOBBIX MATEPHAJIOB))

7.1. YueOHasi iuTeparypa

OcHoBHas iMTeparypa
1. ®enopoBry napaMeTpoB MOITYIPOBOAHUKOBBIX MaTepuasioB U CTpyKTyp. — M.: Paguo u cBs3b,
1985. - 264 c.
2. I1aBnoB M3MepeHHs MapaMeTPOB MOIYIPOBOJHUKOBBIX MaTepHalioB: Y4eO. Ui By30B IO CIICI.
«IToaynpOBOTHMKOBBIE U MUKPOIJIEKTPOHHBIE IPUOOPBD». — 2-€ u31l., nepepad. u gom. — M.: BIII,
1987. - 239 c.
3. MupoHOB cKaHMpYIOIIEH 30HIOBOM MHKPOCKONUH: yued. mocol. IIsi CTYJAEHTOB CTapIIMX
KypcoB BeICIIUX yueOHbIX 3aBeaenuii. — H. Horopoa: U®M PAH, 2004. — 110 c.
4. Benenue B pusuky nmosepxHoctu. — M.: Hayka, 2006. — 490 c.
5. Hanotexnomnoruu. — M. Texnocdepa, 2005. — 336 c.

JlonoJiHUTeIbLHAS JIUTepaTypa:

1. CoBpemMeHHBIE METO/IbI HCCIIEAOBAHUS MOBEPXHOCTH. —M.: Mup, 1989. — 564 c.

2. B. Crpuxa uccnenoBanus noxynpoBogaukoB. — K.: Bemmamk. ['onoBHOe n3natenscTBo, 1988, —
232 c.

3. OcHOBBI aHANTM3a MMOBEPXHOCTH W TOHKHX TUIEHOK: [lep. ¢ anri. — M.: Mup, 1989. — 344 c.

4. Ilyka. — M. ®usmarkuura, 2007. — 464 c.

5. Ulyka. — 2-e u3x., nepepad. u gon. — C.-I1.: BXB-Iletepoypr, 2008 . — 752 c.

7.2. UnTepHeT-pecypchbl

Ha3Banue pecypca Cceblaka/nocTyn
OnekTpoHHas OuOnuoTeka oHnalH «EamHOoe OKHO K http://window.edu.ru
00pa3oBaTelIbHBIM pecypcamy
«O6pazoBatenbHbIi pecypc Poccun» http://school-collection.edu.ru
DdenepanbHbIi 00pa3oBaTeNbHBIN MOPTAJT: http://www.edu.ru
YUPEXKICHHUS, MPOTPaMMBbl, CTaHAAPTHI, BY3bI, TecThI
EID, THA
DdenepanbHbIi LCHTD uH(OpPMAIMOHHO- http://fcior.edu.ru
oOpa3oBatenbHBIX pecypcoB (PLIMOP)
Pycckasi BupTyaibHas OMOIHOTEKA http://rvb.ru
ExxenenenbHuK Hayku U oOpazoBanust HOra Poccum http://old.rsue.ru/Academy/Archives/
«AxamemMus» Index.htm
Hayunas snekrponnasi Oubimoteka «e-Libraryy http://elibrary.ru/defaultx.asp
DeKTpOoHHO-0MOaroTeuHas cuctema IPRbooks http://www.iprbookshop.ru
DJEeKTPOHHO-CIIPABOYHAsL CHUCTEMa JIOKyMEHTOB B http://www.informio.ru
cthepe obpazoBanus «MHGOpMHOY
NudopmanmonHo-nipaBoBasi cucrema «KoHcynbTaHT- CeteBasi BepcwHsi, JOCTYIIHA CO BCEX



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/

TUTEOCY KOMITBIOTEPOB B KOPIOPATUBHOWU CETH
Nuarl’y

OnekTpoHHO-0nbaroTeuHas cuctema «tOpait» https://www.biblio-online.ru

7.3. IIporpamMHoOe obOecriedeHmne

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

Microsoft Office 2007, 2010, 2016

AnTusupycnoe [10 Kaspersky endpoint security
CnopaBouHo-nipaBoBas cucteMa “I'apant”

6 Oneparronnas cuctema Microsoft Windows XP Professional.

7. ITaker npuknaaubsix mporpamm Microsoft Office 2003 Professional.
8. Ilporpammusiii npoayKT « AHTHUBUpPYC Kacnepckoroy.

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.
10. IIporpammusiii npogykt MATLAB 6.

U"P.‘*’!\’P

7.4. MaTepuaJbHO-TeXHHYeCKOe o0ecrieyeHne

YyeOHast aynuTopus JUIsl JIGKIIMOHHBIX 3aHATUN | CTOJN AMs mpernojaBaTens - 1 mT. (COCTOUT
(Ne 117) 386132, PU, r.Hazpans, | U3 2-x cekiuii); CTyJ ISl IPenoiaBarens -
l'amyp3ueBckuii oxpyr, yia. MaructpanbHasd, | 1 mT.; nocka - 1 wr.; TpubyHa-1 mr, cron -

39a, Kopnyc 3E 281IT.; CKaMbsi-56 T

JIaGoparopus «Metonbl uccinenosanus | Crou Ui npenoaasarens - 1 wrT; cTysr Ui

tBepAbIX Tem» (Ne201) 386132, PU, r.Hazpans, | npenonasarens -1 wr.; gocka - 1 mr.; croin

I'amyp3ueBckuil okpyr, yia. MaructpanbHas, | - 10 wr.; ckampsa-20 wrt. DTA — ananwms,

39a, Kopnyc 3E JIKT -8. Ompenenenue
TEIJIOEMKOCTEN U 00bEeMHOM
MIPOBOJMMOCTH  IOJUMEPOB. Y CTaHOBKA
JUISL OIpeAeIeHUs INEKTPUYECKOU

MIPOYHOCTU AMBJIEKTpUKOB. OmpeneneHue
JUDJIEKTPUYECKOM  IPOHULIAEMOCTH U
TaHTeHca anb(a AUIIEKTPUUECKUX OTEPD.
Omnpenenenne nokasarens NPEIOMICHUS U
€ro MHKPEMEHTBI pPacTBOPOB IOJIMMEPOB.
Maarauk — xomep Uil HCCIENOBaHUSA
NIPOYHOCTH IIOJIUMEPOB. DUII-
ONpEIIEIICHUE DPEJIAKCALUOHHBIX IOTEPHh B
IOJINMEpaXx.



https://www.biblio-online.ru/

Pabouas nporpamma AucUMILTUHBL « METOIbI HCCIeI0BAaHUIN TOTYTPOBOIHUKOBBIX MaTEPUAIOB)
coctaBieHa B cootBeTcTBuH ¢ TpeboBanusmMu OI'OC BO mno nampasieHuto nmoaroroku 03.03.02
dusuka, yTBEPKISHHOTO IMTPUKa3oM MUHHUCTEpCTBa 00pa3oBaHus B Hayku Poccuiickoit denepannn
ot «07» aBrycra 2020 r. Ne 891.

[Tporpammy coctaBwmi: goueHT kadenpol «Dusznkay Hanpruesa M.A.

[Tporpamma o1o0peHa Ha 3aceganuu Kadeapbl «Pu3nkar»
ITporokon Ne_10 or« 20 » wmas 2024 rona

[Tporpamma ogo0peHa YueOHO-METOAMYECKUM COBETOM (PH3UKO-MAaTEMAaTHIECKOTO (paKyIbpTeTa
[Tporokom Ne_9  or«22 » _mas 2024 rona




CeeeHusi 0 nmepeyTBepKIeHUN MPOrPpaMMbl HA OYepeIHON y4eOHbIN roJ U perucTrpanuu
H3MEHEeHU

VueOnsbIi Pemenne BHecenHble U3MEHEHUS Iloamuce 3aB.
IO Kadeapsl Kadeapou
(Ne mpoTokoia,

J1aTa)




