‘,'\\

N

MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

AHHOTANUA

paboueii mporpaMMbl y4eOHOI U CHUNIIHHBI
B1.B./1B.07.02 MeToabl HCCJIETOBAHNN MOJYNPOBOAHUKOBLIX MATEPHAJIOB

HanpagJieHue MoAroToBKM 0aKkajaBpuata
03.03.02 ®du3zuka

1. eap n3yyeHust 1M CHUNIMHBI

Lenpto mpenosaBaHus TUCHMIUIMHBI SBISETCS (POpPMHUpPOBAHUE 3HAHUN B OOJIACTH IKCHEPU-
MEHTAJIBHBIX METOJOB HCCIIEIOBAaHUSI COCTaBa, CTPYKTYPHI, FNEKTPODUZUUECKUX U ONTUUYECKUX
CBOMCTB ITOJIyIIPOBOJHHUKOBBIX MaTE€PUAJIOB

Y4yeOHble 321241 Kypca

3amaueii M3ydeHus: AUCUUILUIMHBI SBISIETCS: CPOPMUPOBATH MPECTaBICHUsI 00 0COOEHHOCTSIX
dbopmupoBanusi GU3NYECKUX CBOMCTB B PA3UYHBIX MaTepHallaX; U3YYUTh TEOPETHUECKHUE KOH-
ey 1 MOJCJIN, OIMMChIBAIOIIINE (1)I/I3I/IKy ﬂBHGHHfI, XapaKTCPHBIX AJIA Pa3IMYHbIX KOHACHCHUPO-
BaHHBIX COCTOSTHUH BEIIECTBA; OCBOUTH OCHOBHBIE MOHATHUS U METOAbl TEOPETHUECKOTO OMHUCAHUS
AKTYaJIbHBIX HpO6JIeM TCOpHUU KOHACHCUPOBAHHOI'O COCTOAHMHA BCIICCTBA, PAa3BUTh YMCHHUA HC-
M0JIb30BaTh CUHXPOTPOHHOE H3IY4YCHHE JJISi MCCIEeIOBAHUS CTPYKTYpP MOIYNPOBOJHUKOB U JIU-
AJIEKTPUKOB.

CTyleHT JNOMKEeH MO3HAKOMUTHCS C HEKOTOPHIMU METOJIaMH, NPUMEHSEMBIMH K OMHCAHUIO
Ha6n10)1aeme (1)I/I3I/I‘~I€CKI/IX SIBICHUM U an06peCT1/1 HAaBBbIKM CaMOCTOSATC/IIbHBIX HAaY4YHBIX
UCCIIEeIOBaHMM, BKJIIOYas (hOpMHUPOBAHKE HABBIKOB M3yUEHHUsl HAYYHOU (DU3MUECKOM JIUTEepPaTypBhlL.

2. Mecto mucuuniaunsl B ctpykrype OIIOII BO 6akanaBpuara
JlucuuIiuHa OTHOCUTCA K 4acTu, GOpMUPYEMOM ydacTHUKaMH 00pa30BaTeIbHBIX OTHOILLIECHU,

K JUCLHUIIIINHAaM I10 BLI60py. I[I/ICL[I/IHJ'H/IHa HU3y4acTCsda Ha 3 KypcCcc B 5 CCMECTpC.

Jl1st ocBOEHMSI TUCUUIUIMHBI UCTIONb3YIOTCS 3HAHUS,, YMEHUSL U BUIBI JESITEIbHOCTH, CHOPMHU-
pOBaHHBIE B Mpoliecce M3ydeHUs AucHMIUIMH: O0mas gusnka (MexaHuKa, MOJIeKyJIsipHas (u3u-
Ka, 3JIEKTPUUYECTBO M MarHeTu3M, ONTHKA, aTOMHas U siiepHasi pu3MKa); pa3aesibl TEOPETUYECKOM
(Gu3MKU: TeopeTHUecKas MEXaHUKa, SJIEKTPOJANHAMHKA OCHOBHBIE MOJIOKEHHUSI KBAHTOBOM Mexa-
HUKH, TEPMOJIMHAMUKY U CTaTUCTUYECKYIO (PU3UKY, (PU3HUECKYIO0 KHHETHKY, CTPYKTYpy U HpOU-
HOCTB IOJIMMEPHBIX MATEPUAIOB, KOMIIO3UI[MOHHBIE MATEPUAIIbI; CBEICHUS U3 MaTEMAaTUYECKOIrO

aHaJIn3a.

JucuuninuHel ¥ PAaKTUKY, 3HaHUS U yMeHud | Mar.aHanu3, AHanuTUYecKas TIE€OMETpUs HU

10 KOTOPHIM HEOOXOAUMBI KaK "BXOAHbIE" nuHelHas anredpa, Jud.ypaBuenus, Teopus

MpU U3YYEHUH TaHHOW JUCIUIUIMHBI. BEPOSITHOCTH M MaTe€MaTU4yecKasl CTaTUCTHKA,
O6mas ¢usmka, Teopernmueckass MexXaHHUKA.
MexaHuKa CIUIONIHBIX CpeJl

[lepeuenr mocnenyomux  y4eOHBIX - KBanToBas teopust

TUCITUILINH, JUISI KOTOPBIX HEOOXOIUMBI - Cratuctudeckas pusnka

3HAHWS, YMEHUS U HaBBIKH, (GOpMHpYe-

MBbI€ JTaHHOW y4eOHOU JUCIMILTHHOMN:

@®opmbl pabOTHI CTYACHTOB - CceMUHapckue 3aHsATHs. CamocTrosiTenbHas pabdoTa CTYACHTOB,
npeaAyCMOTpCHHAd y‘-Ie6HI)IM IIJIaHOM, BBIINIOJIHACTCA B XOJ€ CEMECTpa B (1)0pMe BBIIIOJIHEHUA 10-
MaIlTHUX 33/IaHH#, TTOATOTOBKHU K JIA0OpaTOpHBIM paboTam. Buasl TEKyIero KOHTPOIIS - MpOBEp-
Ka JIOMAIIHUX 3aJIaHUH, YCTHBINA OMpoc, IPOBEpKa KOHTPOJIbHON paboThl. @OpMa HTOTOBOTO KOH-
TPOJIL — 3a4€T C OLEHKOM.

3 Pe3yabTaThl 0cBOeHHs! AHCHHILIHHBI (MoayJisi) «MeToabl MCC/IeIOBAHUS TBEPABIX TeJ»

Kox xom- | HanmeHoBanue kom-| MuaukaTop nocTwkeHus Kom-| B pesynbraTe ocBoeHUS
HEeTCHINU HEeTEeHIINU MEeTEeHIINU JMCIUIUIMHBI 00yYaronuii-
(3aKpennennblil 3a OUCYUNIU- CS TOJIKEH
HOl)
[IK-3.  |CrocobHOCTB I1K-3.1. CriocoOeH OleHUTh aK-| 3HaTh:  AHAJIU3UPOBAThH
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HCIIOJIb30BaTh CIIe-
[IUATM3UPOBAHHBIC
3HAHUA B 00JIaCTH
(bu3UKH U1 OCBOC-
HUS TPO(UITBHBIX
(U3HYECKUX TUCITU-
ILJIMH

TyaJlbHOCTh PEIIAEMOM 3aJauu|
Ha OCHOBE aHaJM3a HAy4YHO-
TEXHUYECKOH JHTepaTypsl U
MH(OPMALIMOHHBIX MaTepUalIOB
[0 TEMaTUKE UCCIIEIOBaHUSI.

I1K-3.2 Crioco0eH moAroTOBUTH,
MCXOJ/IHbIC JIaHHbBIE NI MaTeMa-|
TUYECKOTO OMHCaHUus (PU3UKHU
mporecca B 3aJaHHON (pusmue-
CKOIl CHCTEME C Yy4YeToM eg

HA3HAYECHUS W DJIEMEHTHOM
(2JIEKTPOHHOM, OTITHYECKOM )
0a3bl.

[1K-3.3. Crioco0eH afgekBaTHO
MIPUMEHUTh MaTeMaTUYECKHUI
UHCTpYMEHTapui nipu hopmy-
JUPOBKE MOAETUPYIOLUX (HU-
3UYECKHI MIPOLIECC YpaBHE-
1305078

3aaady, BbBIACIIAA €€ 0a30BbI€]

COCTaBJISIOIINE
VYMmerp:  OcyuiecTBisATh
nouck  uHpOpManuu  JUIA

[pELICHUS MTOCTaBICHHON 3a-
a4yl 10 Pa3JIMdHBIM THIIAM|
3arpoCcoOB

Bnagets: Ilpu o6paboTke
MHpOpMaLUK OTINYaeT (ax-
Thl OT MHEHHH, HHTEpIpeTa-
Ui, OIICHOK, (QOpMHpPYET|
COOCTBCHHBIE ~ MHEHHA |
CYXKJIEHUS, apTyMEHTHPYET|
CBOU BBIBOJIBI M TOYKY 3pe-
HST

[1K-4 Cnioco6en npoBoauTh [[IK-4.1. 3HaeT OCHOBHBIC METO-| 3HATh:
HAyYHBIC UCCIICIOBA- |[bI TMPOBEACHUS TCOPETHUCCKO-DU3NYCCKUE MPUHITUIBI pa-
HUS B COOTBETCTBYIO- [0 M JKCHEPUMEHTAIBHOTO HC-0OTHI 3JIEKTPOHHOTO MHUKPO-
el o0nacT 3HaHUH HicinenoBanuss B cdepe mpodec-ckoma. OCHOBBI BaKyyMHOH
0QOpMIIATH pe3yNibTa- (CHOHATBHOU JESTEIbHOCTH. TeXHUKU. MeToapl MOAro-
Tl uccreqoBanuii 1 [1K-4.2 YuactByeT B 0opmiie-TOBKH OOBEKTOB IS DJIEK-
pa3paboToK HUU pe3yJbTaTOB UCCIEI0BA-TPOHHO-MUKPOCKOIIUYECKOTO
HUI W pa3paboToK, MONTydeH-AHATIN3a
HBIX MIPU MPOBEACHUU HAYUYHBIX| YMETh:
uccnenoBanuii B cdepe mnpo-lIpoBoaute wmetammorpadu-
(hecCHOHATBHOM NEATENbHOCTH [YECKUH aHallu3 METAJJIOB U
[1K-4.3 Bnaneer HaBpikaMu  [cTUIaBOB. [IpoBOAUTH H3Me-
paboThI C COBPEMEHHBIM MIPH- [PEHHUS MUKPOTBEPAOCTH.
O6opHBIM 000pyaOBaHuEM, Me- [[[poBOAUTH MPOOOMOATOTOB-
To/aMu 00pabOTKU U aHaNu3a Ky OOBEKTOB JI AJIEKTPOH-
MOJTyYEeHHBIX PE3yIbTaTOB HO-MUKPOCKOTTHUYECKOTO
HAyYHBIX UCCIICOBAHNN B ananmm3a. Pabortath ¢ Baky-
cdepe npodeccnoHaNbHOI J1e- yMHBIMU yCTaHOBKaMH
SATEIBLHOCTH BVII-4 u BVII-Paborats ¢
PIIEKTPOHHBIM MHUKPOCKOTIOM
OM-125
Bnaners:
MeTouKkaMi ~ TIOJITOTOBKH
00BEKTOB IS MEeTajiorpa-
(bu4ecKkoro M 3JIEKTPOHHO-
MUKPOCKOITMYECKOTO aHaJH-
3a. Bmagets HMHCTpymeH-
TaTbHBIMU METOJIaMHU HCCIIe-
ITOBaHMSI CTPYKTYphl MeTaj-
ITOB M CILJIABOB.
ITK-5. Cnocob6en mpoBo-  [[IK-5.1. Opranumsyer cO6op ul Bramers:

TUTH paboTy 10 00-
paboTKe M aHAIHU3Y
Hay4HO-TEXHUYECKOMN

HHGOPMAIHH U pe-

M3y4EHHUE HAYYHO-TEXHUYECKOH
nH(pOpMaIUK IO TeMEe UCCIIEO-
BaHUI U pa3paboTOK.

TEXHOJIOTHSIMU TTPOEKTUPO-
BaHMS ¥ OPraHU3aluu 00-
pa30BaTEIbHON CPENBL;

T1K-5.2. AHanmm3upyeT HayIHBIC

TEXHOJIOTHEN pereHus Gu-
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3yJbTaTOB UCCIIEI0-
BaHUM.

JMAHHBIC, PC3YyJIbTAaTbl SKCIICPH-
MEHTOB U HAOIIOJCHUN B COOT-
BETCTBYIOIIEH 001acTH 3HAHUH.

3UUYECKUX 33J7a4 U aHan3a
CUTYyalIHii;
YMers:

OCYIIECTBIISITH TEOPETHYE-
CKO€ MOJIeNIupoBaHue phu-
3UYECKUX MPOIIECCOB U SIB-
JICHUH; BBIABIIATH U aHAJIH-
3UpOBaTh KAYECTBEHHBIEC U
KOJINYECTBEHHBIE XapaKTe-
PUCTUKH (PUBHYECKUX 00b-
€KTOB;
3HaTh:

CYIIHOCTb U 3HAaYCHUE
U3y4aeMOl TUCUHUTUINHBI;
00BEKT, MPEMET, OCHOB-
HbIe QYHKIIUHU, METOIHI,
KaTeropuu; COBPEMEHHbIE
TEOPHH BOCIIUTAHUS U 00Yy-
YEeHHUsI; CYIIHOCTh MOJIEP-
HU3alUU POCCUNCKON CU-
CTeMbl 00pa3oBaHMUsl.

I1K-6.

CriocobHOCTh OHU-
MaTh ¥ UCIOJIb30BaTh
Ha MpaKTHKe Teope-
TUYECKUE OCHOBBI
OpraHM3alyy U Iia-
HUpPOBaHUA (u3nye-
CKUX MCCIIEI0BAaHUN

I[1K-6.1. O6nagaeT MOTHUBAIIHEN
K MPOEKTHOU JeSATEIbHOCTH,
00/1aa€T CIIOCOOHOCTSIMH, HE-
00XOTMMBIMHU JIJIs1 CaM000pa3o-
BaHUA U TPO(HECCUOHATILHOTO
pocrTa.

I1K-6.2. O6mamaeT rOTOBHO-
CTBIO K YYaCTHIO B TIOJITOTOBKE
[MPOEKTHOM TOKYMEHTAIIUH, B
TOM YHCJIE C UCIIOJIb30BaHUEM
CPE/ICTB aBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS U BHIYHCITH-
TEIHHBIX MPOTPAMMHBIX KOM-
[JIEKCOB, COBPEMEHHOTO TIPO-
rpaMMHOT0 oOecreueHusi, B TOM
YHUCJIe TEKCTOBBIX PEIaKTOPOB U
rpadUyecKuX MporpaMMmsl.
[1K-6.3. Bnaneetr coBpeMeHHbBIM
MMPOTPaMMHBIM 00€CTICUeHHUEM,
B TOM YHCJI€ TEKCTOBBIMHU pe-
TaKTOpaMu U rpaguuecKUMHU
MporpaMMaMu, CpeJCTBaMHU
MOATOTOBKH 0030POB, OT3HIBOB,
OTYETOB, 3aKIIOUCHHUM.

I1K-6.4. 3HaeT NpPUHIMIBI Op-
raHu3aui paboThl B KOJUICKTH-
BE MPOCKTUPOBITUKOB.

Biaanets:
TEXHOJIOTHSIMHU IPOEKTUPO-

BaHMsI U OpraHu3alu 00-
pa30BaTeNbHON CPENIbL;
TEXHOJIOTHEeH peleHus pu-
3UUYECKUX 33J7a4 U aHaliu3a
CUTYyaLMi;

YMers:

OCYLIECTBIIATh TEOPETHUE-
CKO€ MOJieNIupoBaHue (hu-
3UYECKUX MPOLIECCOB U SIB-
JICHW; BBIABIIATD U aHAJIHU-
3UpOBaTh KAYECTBEHHBIE U
KOJIMYECTBEHHBIE XapaKTe-
PUCTHKHU GUZUYECKUX 00b-
€KTOB;
3HaTh:

CYIIHOCTb U 3HaYECHHE
A3y4aeMOU JUCHUILINHBI,
00BEKT, MPEMET, OCHOB-
Hble (PYHKIIUU, METOJBI,
KaTeropuu; COBpEMEHHbBIE
TEOpUU BOCIIUTAHUS U 00Y-
YEHMsI; CYIIHOCTh MOJEP-
HH3AUU POCCUNCKON CH-
CTeMbI 00pa30BaHuUs

Conep:xkanue JUCUMILIMHBI (MomyJsi)) «MeToabl HMCC/IEI0BAHUI MOJYNPOBOJIHHUKOBBIX
MaTepHaIoB»
1. Meroabl u3mMepeHus: MEKTPOPU3NIECKUX MapaMETPOB MOIYIPOBOAHUKOBBIX MaTEpHUajIOB
U CTPYKTYP.
Meroasl U3MepeHusl yAEIbHOIO COIPOTUBIICHHS MOJYIPOBOJHUKOBBIX MaTEPUAIIOB U CTPYK-
Typ. JBYX30HIOBBIM METOJA U3MEpeHHUs. YeTbIpeX30H10BbIiM MeToa u3MepeHus. Meron Ban-
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nep-Ilay. beckoHTaKTHbBIE METOBI U3MEPEHHSL.

MeToabl H3MepeHHs KOHIICHTPALUU M MTOIBXHOCTH HOCHUTEJNEH 3aps/ia B MOIYIPOBOJHHUKAX C
NOMOIIBI0 A dekTa Xoiuia, BOIbT-(hapaJHbIX XapaKTEPUCTHUK, IO CHEKTpaM IOIJIOUICHUs U
OTpaKEHUS.

M3MepeHne XapakTepUCTHK MapaMeTpOB HEPABHOBECHBIX HOcUTENEH 3apsiia. Meronbl u3Mme-
peHus apeiidoBoil monBmxHOCTH, Kodhdunrenta nupdysun u 1uddy3HoHHON UTMHBI HEOC-
HOBHBIX HOCHUTeJEH 3apsana. M3amepenune BpeMeHu *u3HU, A1) y3nOHHON AIMHBI U CKOPOCTH
MOBEPXHOCTHOM PEKOMOMHAIIMKM HEOCHOBHBIX HOCUTENEH 3apsia.

2. WccnenoBanue MOBEPXHOCTH MAaTE€pHUaioB M CTPYKTYP DJIEKTPOHHKH C IOMOIIBIO 3JIEK-
TPOHHOU MUKPOCKOIIHH.

[IpuMeHeHMe 3IEKTPOHHON MUKPOCKOIMHU JJIsl U3yUYEHUS! CTPYKTYpPHOI'O COBEPLIEHCTBA MOJTY-
IIPOBOJAHUKOBBIX MaTtepuanoB. IIpocBeunBaromias annekrponHas Mukpockonus (IIOM). Iosne-
Bas SMHUCCHOHHAas M HWOHHAas MHUKpockomus. OTpaxaTesibHasi 3JIEKTPOHHAs MUKPOCKOIIMSL.
Mukpockonus MeUIEHHBIX 3JIeKTpoHOB. CkaHUpyoIias eKTpoHHast MUKpockonus (COM).
3. HccnenoBanue MoBepXHOCTH MATEPUAIOB U CTPYKTYP JIEKTPOHUKHU C IMOMOIIBIO CKaHUPY-
ro1el 3001080 Mukpockonuu (C3M).

[Tpunnunsr padorsr C3M. @opmupoBanne u 06padotka C3M nzobpaxenuit. OCHOBHbBIE Me-
toabl C3M. KonTtpois penbeda moBepxHoCcTH (U Ap. TapaMeTPOB) CTPYKTYP IIIEKTPOHUKH Me-
TOJlaMH CKaHMpYIOLeH TyHHenbHOH Mukpockonuu (CTM) u aTOMHO-CHIIOBOM MHKPOCKOIIUU
(ACM).

4. Merto/pl aHANIM3a C TOMOIIIBIO IEKTPOHHONW U HOHHOH CIIEKTPOCKOIINH.

KonTponb coctaBa, conep:kaHus MpUMeCEl U 3arps3HEHUI B MOJIYIPOBOJHUKOBBIX MaTepua-
JaX W CTPYKTypaXx C TIOMOUIbIO CHEKTPOCKOIMMYECKUX METOA0B. JEKTPOHHAs OXKe-
cunekrpockonus (D0C). dotoanexTpoHHass cnekrpockonus (PIC): peHTreHoBckass (OTO-
anekTpoHHas cnektpockonus (POIC) u ynprpaduoneroBas HOTOAIEKTPOHHAS CIIEKTPOCKO-
s (YOOC). 3onaupoBanust noHaMH. CIEKTPOCKOIUS paccessHUusl MeIJICHHbIX HOHOB. Criek-
TpocKonus pe3ephopAOBCKOr0 OOpPaTHOTO paccesHUs] M CHEKTPOCKOIUS paccesHUs HOHOB
CpeaHUX dHEpruil. BropuyHas HOHHAs MAacC-CIEKTPOCKOTHS.

5. JIudpakunoHHbIE METO/Ibl aHATIN3a KPUCTAIUTMYECKON CTPYKTYPbI TBEPJIBIX TEI.
JudpakiimoHHbIe METO/IBI aHAIN3a KPUCTAIIMUECKOW CTPYKTYpPBI TBepAbIX Tel. Jnudpaxims
obicTpeix ([BD) n meanenusix (JAMD) snexkrponoB. OmpeneneHue KpucTawiorpapuueckoi
OpUEHTAIlMM MOHOKPHCTAJUIOB U TOHKHX MOHOKPUCTAJUIMYECKHUX IJICHOK. J(ndpakumonHsie
METO/bI OLIEHKH COBEPIIEHCTBA KPUCTAIUTMUECKON CTPYKTYpPBI TBEpAbIX Teld. IudpakunoHHble
METO/Ibl OLIEHKU CTPYKTYPhI IOBEPXHOCTH MOHOKPHUCTAJIJIOB.

6. Onrtuyeckre METO/bl HCCIIEA0BAHUS MOJIYIPOBOAHUKOB H MOJIYTIPOBOJAHUKOBBIX CTPYKTYP.
dusnueckue MPUHIUIBI ATuIcomeTpun. OmpeneneHnue TOMIWHBI W ONTHYECKAX CBOWCTB
SMHUTAKCUAIBHBIX CJIOEB METOJaMH 3JuinncoMeTpun. PamanoBckas cmnektpockonust u MK-
@ypbe CIEKTPOCKOIIHSL.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[Tpu peanu3zammu MpoOrpamMMbl TUCIUILTAHBI «METOABI MCCIeIOBAaHUN MOIYIPOBOIHUKOBBIX
MaTepHasioB)» MCIOJIb3YIOTCS pa3InyHble 00pa3oBaTeIbHbIE TEXHOJIOTUH:

- TIPH YTCHUU JIEKIUH HCIOIB3YeTCs MYJIbTHUMEANWHBIC TEXHOJIOTHH W Pa3IMYHbI HArJISITHBIC
pudopHI;

- 1abopaToOpHbIE 3aHATHUS MPOBOJATCS C UCIOIb30BaHHUEM 000PYI0BaHMsI TabOpaTopHii

- caMocTosTeIbHas paboTa CTYJEHTOB MpeaycMaTpuBaeT paboTy MoJ PyKOBOJCTBOM IpEro-
JaBaTeneld B BHMJE KOHCYJIbTAllMi, a TakKe IpeanojaraeT HCHOJIb30BaHHE (DOHIOB HAYYHO-
TEXHUYECKOH OMOIMOTEKH, COBPEMEHHBIX NH(POPMALMOHHBIX TEXHOJIOTHHA C MPUBIICYCHUEM KOM-
IBIOTEPA KaK CPEACTBa yIpaBleHHs HH(pOpMaLUEn.

[Iupoko UCHOIB3YIOTCSA B YUeOHOM IPOLECCEe aKTHUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBEIE-
HUS 3aHITHH B COUETAHUM C BHEAYJIUTOPHOU pabOTOM C 1eTbi0 (HOPMUPOBAHUS U PA3BUTHSI TIPO-
(eccroHaIbHBIX HABBIKOB OOydaromuxcs. B pamkax yueOHOTo Kypca MpeayCMOTPEHBI MacTep-
KJIACChI 9KCIEPTOB U CHELIUATIHNCTOB.
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6. Y4eOHO-MeTOAMYECKOE O0ecTIieYeHHe CAMOCTOSITeIbHOM padoThl CTYAeHTOB. OlleHOYHbIEe
CpeCTBa /Il TEKYIero KOHTPOJISA YCIIeBAeMOCTH, IPOMEKYTOYHOM aTTecTALMH 110 HTOramM
OCBOCHMS JUCIHIIIMHBI
BOITPOCHI [Jis1 CAMOIIPOBEPKHU U INOATI'OTOBKH K INPOMEXYTOYHOMY
KOHTPOJIIO.

1. Merobl u3MepeHus yAeabHOI0 COIPOTUBIIEHHS MOJYIIPOBOJAHUKOBBIX MAaTEpUAIOB U CTPYK-
TYp.

2. JIByX30HJ0BBI METO/ H3MEPECHHUSI.

3. UeThIpeX30HI0BBII METO] H3MEPEHHS.

4. Meton Ban-nep-Ilay.

5. becKOHTaKTHbBIE METO/IBI U3MEPEHHUS.

6. Meronbl M3MepeHusl KOHLIEHTPAalMK ¥ MOJBMKHOCTH HOCUTEJIEH 3apsiia B MOJYNPOBOJAHUKAX
¢ nomotbo ¢ dexra Xomna, BOIbT-PapaHbIX XapaKTEPUCTUK, TI0 CIIEKTPaM MOTJIOMICHUS ’
OTPAKECHMUS.

7. I3MepeHue XxapakTepruCTUK [TapaMETPOB HEPABHOBECHBIX HOCUTENIEH 3apsiia.

8. Meronbl n3mepenus apeiioBoii moaBmwxHOCTH, Kodpdurmenta nuddysun u quddysznonnoit
JUITMHBI HEOCHOBHBIX HOCUTEJEH 3apsiza.

9. M3mepeHne BpeMeHH XU3HU, TUPPY3MOHHOHN UIMHBI U CKOPOCTH TIOBEPXHOCTHOU peKoMOu-
HallMM HEOCHOBHBIX HOCHUTENEH 3apsia.

10. [TpumeHeHHE AIIEKTPOHHONH MHUKPOCKONHUU JJISi U3yYSHHS CTPYKTYPHOTO COBEPILIEHCTBA I10-
JYIIPOBOIHUKOBBIX MaTEpHAJIOB.

11. IIpocBeunBatomas 3yeKTpoHHast Mukpockonus (I19M).

12. TloneBas ’MMCCHOHHAs U HOHHAsE MUKPOCKOIIHUS.

13. OTpaxkarenbHasi SIEKTPOHHAS MUKPOCKOIIHS.

14. MuKpocKonusi MeJIEHHBIX 3JIEKTPOHOB.

15. Cxanupytoias snekTpoHHas Mukpockonus (COM).

16. ITpuniuns! padotsr C3M.

17. ®opmuposanue u oopadorka C3M n3o0pakeHui.

18. OcunoBuble MeToabl C3M. KoHTponb penbeda moBepXHOCTH (M Jp. MapaMeTpoB) CTPYKTYP
ANEKTPOHUKU METOJIaMU CKaHUpyoleld TyHHenbHoM Mmukpockonuu (CTM) u aromHo-
cm1oBoi Mukpockonuu (ACM).

19. Kontpons cocraBa, copep kaHusi IPUMECEH M 3arps3HEHUI B MOYTPOBOAHUKOBBIX MaTEepH-
aJlax U CTPYKTYpax C MOMOILBIO CIIEKTPOCKOIIMYECKUX METO/IOB.

20. DnekTponHas oxe-crekrpockorus (J0C).

21. ®otosnekrponHas cnekrpockonus (PIC): peHTreHoBcKas (HOTOIEKTPOHHAS CIEKTPOCKO-
s (POIC) u ynbrpaduoneronas porosnexkrponHas cnekrpockonus (YDIC).

22. 3ouaupoBanus HoHaMH. CIIEKTPOCKOIIUS PACCEeSTHUS MEIJICHHBIX HOHOB.

23. Criektpockonusi pe3eppopaOBCKOTO 00OpaTHOTO PACCESHUS W CHEKTPOCKOIHUS PACCESTHHS
HOHOB CPEHUX 3HEPTUH.

24. Bropu4Hasi MOHHAsI MacC-CIIEKTPOCKOTIHS.

25. JludpakimoHHbBIE METO/IbI aHAIN3a KPUCTAITUYECKON CTPYKTYPBI TBEPABIX Tell.

26. Mudpaxmus ObicTpbix (JBD) 1 memmenusix (JIM3) 371eKTpOHOB.

27. Onpenenenye Kpuctamiorpadpuiyeckoil OpueHTaul MOHOKPUCTAJIJIOB U TOHKUX MOHOKpH-
CTAJTMYECKHX TUICHOK.

28. ludpakimoHHbIe METOJbl OIIEHKH COBEPLICHCTBA KPUCTAJUIMYECKON CTPYKTYpPBI TBEPIBIX
TeNl.

29. ludpakmoHHbBIE METOIbI OIIEHKH CTPYKTYPBI TOBEPXHOCTH MOHOKPHUCTAJIIOB.

30. ®usnyueckre MPUHIIMITBI DJLTATICOMETPHH.

31. OnpeneneHue TOMIMIMHBI U ONTHYECKUX CBOMCTB AMUTAKCHAIBHBIX CJIOEB METOAaMH JJUIUII-
COMETPHH.

32. Pamanosckas criekrpockonus U MK-Dypbe CIeKTpOCKOMHSL.

Y4eOHO-MeTOANYECKOe H MAaTePHATbHO-TEXHHYECKOe o0ecneyeHue JUCIUIINHBI

7. | OcHOBHas JIMTEpaTypa

1. ®egopoBuY nNapaMeTpoB MOJTYNPOBOJIHUKOBBIX MATEPHAIIOB U CTPYKTYp. — M.: Paano u cBs3b,




’\\

A

MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

1985. - 264 c.

2. [TaBnoB M3MepeHUs MapaMeTpoB MOIYITPOBOIHUKOBBIX MaTEPUAIIOB: Yueb. AJisi By30B IO CIell.
«ITonympoBOAHUKOBBIE U MUKPOIJIEKTPOHHBIE IPUOOPL». — 2-€ U3[., nepepad. u pom. — M.: BII,
1987. - 239 c.

3. MupoHOB CKaHUpPYIOLIEH 30HIAOBONH MHUKPOCKOINHUHU: y4el. 1m0c00. JUIsl CTYIEHTOB CTapIIUX
KypcoB BbICIINX Y4eOHbIX 3aBeneHuil. — H. Hosropon: UOM PAH, 2004. — 110 c.

4. Beenenue B pusuky nosepxnoctu. — M.: Hayka, 2006. — 490 c.

5. Hanorexnonoruu. — M. Texnocdepa, 2005. — 336 c.

JlonoJHUTeIbHASA JINTepaTypa:

1. CoBpeMeHHBIE METOIBI UCCIIEIOBaHUS MMOBepXHOCTH. —M.: Mup, 1989. — 564 c.

2. B. Crpuxa uccnenoBanus noiaynpoBoaHukos. — K.: Bermamk. ['onoBHoe nznatenscto, 1988.
—232c.

3. OcHOBBI aHaNTM3a TOBEPXHOCTH U TOHKUX TUIEHOK: [lep. ¢ anrn. — M.: Mup, 1989. — 344 c.

4. Illyka. — M. ®usmarknura, 2007. — 464 c.

5. Hlyka. — 2-e u3x., nepepad. u jon. — C.-I1.: BXB-IletepOypr, 2008 . — 752 c.

6. Hcnonb3yemble pecypebl HHPpOPMAHOHHO-TeJIEKOMMYHHKAHOHHO# ceTH «Internet»; nagopma-
MUOHHBIEC TEXHOJIOTUH, IIPOTrPAMMHBIC CPEACTBA U HHq)OpMal[I/IOHHO'CHpaBO‘IHLIe CUCTEMbI
Ha3Banmue pecypca CcebLika/gocTyn
DnekTpoHHas OuOIMoTeKa OHNIaiH «EmmHOE OKHO K http://window.edu.ru
00pa3oBaTelIbHBIM pecypcam»
«O0pasoBatenbHblii pecypc Poccrmy» http://school-collection.edu.ru
denepanbHbIii 00pa30BaTeIbHBIN OPTAT: yUpEXKe- http://www.edu.ru
Hus, mporpammel, ctrannaptel, BY 351, Tectol EI'D, THA
denepanbHbIii LICHTP UH(OPMAIIMOHHO- http://fcior.edu.ru
obpa3oBaTenbHbIX pecypcoB (PLIMOP)
Pycckasi BupTyanbHas OMOIHOTEKa http://rvb.ru
ExenenenbHuk Hayku u oOpasoBanus FOra Poccum http://old.rsue.ru/Academy/Archiv
«AxaneMusy» s/Index.htm
Hayunas snektponHas Oubamnoreka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHo-0nbmoreuHas cucrema [PRbooks http://www.iprbookshop.ru
DNEeKTPOHHO-CIIPAaBOYHAsI CHCTEMa JIOKYMEHTOB B http://www.informio.ru
cthepe odpazoBanus «MHPOpMUO»
NubopmarmoHHO-1IpaBoBas cucrema « apant» CereBasi Bepcusi, JOCTYIIHA CO BCE
KOMIBIOTEPOB B KOPIIOPATHBHOU CeTl
Nurl'y
D1eKTpOoHHO-01OIroTeyHast cuctema «tOpaitm» https://www.biblio-online.ru
7 @opMBbI TEKYIIET0 KOHTPOJIS
' TectupoBaHue 10 pazjienaM, KOHTPOJIbHbBIE pabOoThI, 3aIIUTA J1a00PATOPHBIX PAOOT, KOJTIOKBUYMBL.
8 ®opMa NPOMEKYTOYHOT0 KOHTPOJIS — 3a4YET C OLIEHKOH

Pa3zpaborunk:_gonent kapenpol «Puznka» Haapruesa ML.A.
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