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1. Leab ocBOEHUSI TUCHHIIMHBI

Lenbto ocBoeHUs AUCUUILIUHBL «MeToIbl M TPUOOPHI I UCCIeAOBAHUNA HAHOMATEepU-
QJIOB ¥ HAHOYACTHID SBJISETCS (JOPMUPOBAHUE Y CTYICHTOB TMOJTHOTO U SICHOTO MPEACTABICHUE O
COBPEMEHHBIX METOAax M MpuOopax Ui UCCIIeI0OBaHUI HAHOYACTHUI] U HAHOMATepuaioB, (Gu3u-
YeCKUX TMPHHIIUIIAX U TEOPETHUYECKUX OCHOBAX PaOOTHI TAHHBIX MPHUOOPOB, a TaKKE HABBHIKOB
9KCIIEPUMEHTAILHOM PabOThl C COBPEMEHHOM MHCTPYMEHTAIBHON TEXHUKONH 1 000pyIOBaHUEM
JUTSL UCCJIEIOBAHUSI HAHOYACTHUI] U HAHOMAaTEPHAJIOB.

2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHHUsI MO TUCIHILIMHE (MOIYJII0), COOTHe-
CEHHBIX C IVIAHMPYEMBIMHU Pe3yJbTATaAMH 0CBOCHHSI 00Pa30BaTeJbHOI NMPOTrpPaMMbl

Kon
Kon xomre-
KommereHums OCHOBHBIC MTOKa3aTeNl OCBOCHUS (ITIOKA3aTeIH nokasaTtens
TEHIUU 110
o ®I'OC JOCTHKCHHUS PE3yIbTaTa) OCBOECHUS
droc

Brnangenne meromamm u 3HaeT HayYHO-TEXHHUYECKYI0 HH(OpMAIHIO, OTede-
CpencTBaMu (PU3MUECKOTO U CTBCHHOTO W 3apyOeKHOTO OIBITa B 00JIACTH HCCIIe-
MaTeMaTHIECKOTO (KOMITh- JOBaHUII HaHOMAaTEPHAlIOB M HAHOYACTHUI[, (U3HNIe-
IOTepHOFO) MO)leJ'II/IpOBaHI/IH CKHUe HpI/IHHI/IHLI u TeOpeTI/I‘IeCKHe OCHOBBI pa60T51
B TOM YHCJIE€ C UCIIOJIH30Ba- pUOOPOB JJIs1 UCCIICAOBAHMS HAHOYACTHUIl U HAHOMA-
HHUECM yHI/IBepcaHLHbIX nu TepI/IaJ'IOB, HOpH}Z[OK U METOAbI HOCTaBKI/IVI/I HpOBe)le- 31
CHCHI/IaHH3I/IpOBaHHI)IX HUsA 3KCHepI/IMeHTaJ'II)HI)IX HUCCICAOBAHUHN IO 3aaaH-
HpOFpaMMHO- HBIM MCTOOUKaM, HOpMaTI/IBHLIe Tpe6OBaHI/ISI K
BBIYUCJIIUTCIBbHBIX KOM- O(bOpMJ'IeHI/IIO OTYCTOB II0 BBIIIOJHCHHBIM pa60TaM,
IJICKCOB, CHCTEM aBTOMa- MOPSZIOK, COAEPKAHUE U CTPYKTYPY OTYETOB IO BHI-
TU3UPOBAHHBIX POEKTHPO- K-14 MTOJTHCHHBIM JIAOOPAaTOPHBIM W HCCIIEOBATEIbCKUM
BaHUs, CTAHJIAPTHBIX MaKe- TK- paboTam.
TOB aBTOMAaTH3AIIUH HCCIIC- YMeer MHTEPOPETUPOBATH U AHAIU3UPOBATH MOJIY-
JIOBaHUH, BIAJCHAE METO- YeHHYI0 MH(OPMAINIO B XOJ€ BBHITOTHEHHS JTabopa-
JlaMH UCTIBITAHUW CTPOU- TOPHBIX W WCCIENOBATENBCKUX paboT, COCTaBIATH Vi
TEJbHBIX KOHCTPYKIUH 1 OTYET MO BBITIOJIHEHHBIM paboTaM, COOTBETCTBYIOIIUN
W3JICIMI, METOJaMH I0CTa- MOCTaBJICHHOW 1IeH PaboThI
HOBKHU U MPOBEJICHUS SKC- HNmeer HaBbIKM PaOOTHI Ha COBPEMEHHOM Jabopa-
TNEPUMEHTOB I10 3aJaHHBIM TOPHOM 060py}10BaHI/II/I IUIsT UCCJIEIOBAHUS HaHOYa-
METOUKaM CTUIl M1 HAaHOMAaTEWaJiOB, MO3BOJISIIOUIME pelaTh IMo- H1

CTaBJIEHHbIE 3a/Jlaud M TMOJIy4yaTh 3aIllaHUPOBAHHbBIC

pe3yJIbTaThl.

3. Yka3anue MecTa AUCHUILUIUHBI (MOAYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuumuimHa «MeToabl U IpuOopsI AJIs UCCIeI0BaHU HAaHOMATepUaJIOB M HAHOYACTHUID)
OTHOCHUTCSI K BApMATUBHON YacTH 0Jioka 1 oCHOBHOM mTpodeccroHaibHON 00pa30BaTeIbHON MPO-
rpammbl o HanpasieHuto 08.03.01 CtpourensctBo, npodmis «IIpor3BOJICTBO U MPUMEHEHHUE
CTPOUTENBHBIX MaTepUANIOB, U3ACTUH M KOHCTPYKLHI», SABISETCA NUCIUILUIMHON MO BBIOOPY U
o0ecrieunBaeT JIOTHYECKYIO B3aUMOCBS3b € AUCHUILUIMHAMHU «CTpPOUTENbHBIE MaTepHUabDy,
«IIpouecchl U anmnaparbl B TEXHOJIOTUH CTPOUTENIBHBIX MaTEPUAIoBy, «BspKyline BeecTBa.

Jly11 ocBOEHUS JaHHOW AMCLUMITIIMHBI UCIOJB3YIOTCS 3HAHUS U YMEHUs, IPUOOpETECHHbIE
IIPU U3YyYEHUU TaKUX JUCLUUIUIMH KakK, «CTpOUTENbHbIE MaTepuaib», «Dusuka», «XuMus»,
«Dusnueckas xumusy, «lIporeccsl U anmnaparbl TEXHOJIOTHH CTPOUTENIbHBIX MaTepuasos, «Bs-
JKyIHUE BemecTBa», «OCHOBBI HAHOTEXHOJIOTHII.

Tpebosanusi K BXOOHBIM 3HAHUAM, YMEHUAM U GLAOCHUAM CMYOeHmAa
Cmyoenm OoniceH:




3HaAMb:
TEOPETUUECKHE OCHOBBI CYIIECTBYIOIIUX METOJIOB UCCIICI0OBAHMS;

MpaBujia, MOPSIOK OTOOpA U MOATOTOBKHU MPOO IS MIPOBEACHHS UCCISAOBAHUIN pas3iny-
HBIMU METOIAMH;

MOPSZIOK BBITIOJIHEHUSI U HOPMATHBHBIC TPEOOBAHUS K IMPOBEICHUIO MCCIEAOBAHUN CTPO-
WUTEIBHBIX MaTEPUAJIOB PA3JIMYHBIMUA METOAAMH;

MaTeMaTHUYeCKUE METObI OIIEHKH TOCTOBEPHOCTH M TOYHOCTH TOJy4aeMbIX PE3yibTa-
TOB.

ymemp:

BBIOMPATh METOJIBI UCCIICAOBAHMS IS ONPEIACICHUS XapaKTEPUCTHUK CTPOUTEIIbHBIX Ma-
TEepUAJIOB, UCXOS M3 TTOCTABICHHOM Iepe]] HUM 3a1a4H;

BEIOMpATh amnmapaTypy U METOAHMKY HCCIIEIOBAHUS, IPU MCIOJIBb30BAHUN KOTOPOU oOec-
MEYUBAIOTCS MUHUMAJIbHBIE MOTPEIIHOCTH TOJIy4aeMbIX Pe3yJbTaToB;

MPOBOJIUTH UCCIIEOBAHUS CTPOUTEIBHBIX MAaTEpUAIOB Ha PA3IMYHON ammaparype U HMH-
TEPIPETUPOBATH MOJYUCHHBIE PE3YJbTAThl B COOTBETCTBUU C CYHIECCTBYIOIUMU METOIH-
KaMHU U TpeOOBaHHUSIMH HOPMATHUBHBIX JOKYMEHTOB;

OIICHUTH JIOCTOBEPHOCTh U TOYHOCTD MOJTYYEHHBIX PE3YJIbTATOB.

e1aoemn:

METOJaMH MCCIICIOBAHUS CTPOUTEIBHBIX MAaTEPHAJIOB;

METOJIMKAMH aHATUTUYECKON 00pabOTKH MOIY4YEHHBIX PE3yIbTaTOB UCCIIEIOBAHUSI.

4. O0beM JUCHUNJIMHBI (MOAYJIs) B 32a4eTHBIX eIMHULAX € YKa3aHHEM KOJINYeCTBA aKajie-
MHYECKHX I ACTPOHOMHYECKHUX YACOB, BbIIeJIEHHbIX HA KOHTAKTHYIO padoTy o0y4alo-
IIMXCA C mpenogaBareJieM (110 BUJAAM Y4eOHbIX 3aHATHIH) U HA CAMOCTOSAITEIbHYIO PadoTy

o0yvyamuxcst

OO61mas TpyA0eMKOCTh AUCHUILINHBI COCTaBISAET 5 3aueTHBIX enuHul, 180 akaz. yacos.
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1. Baenenue. 6 1 1
2. CkaHHpYIOIIKE dIIEMEH- 6 2 1
ThbI 30HAOBBIX MUKPOCKO- 4
I10B
3. Ckanupytomas TyHHeIb- | 6 3-4 1 8 3awuma nabopa-
Hasi MUKPOCKOIHS U 4 | mopnuwix pabom
CIICKTPOCKOIIUA
4. ATOMHO-CUJIOBAsI MUK- 6 5-6 2 8 4 | 3awuma nabopa-




pOCKOIUst mopHuwix pabom

5. MarnuTHast CHI0Bast 6 7 1
MHUKPOCKOTIHS

6. DJIeKTpUUECKUE METO M- 6 8 1
KW CKaHUPYIOIIeH 30H- 3
JIOBOH MUKPOCKOIIUHU

Koumponvnas
paboma Nel

7. OnTHuecKue METOINKH 6 9 1
CKaHUPYIOIEH 30HA0BOM 3
MHUKPOCKOTIUHU

8. Ckanupytomas 3oa10Bas | 6 | 10-11 | 1 8 3awuma nabopa-
JTUTOTpadus MOPHBIX pabom

9. [IpocreunBaromas 3meK- 6 12 1
TPOHHAsI MUKPOCKOTIHS 3
(IISM).

10. | IlpoceuuBaromias 3JeK- 6 13 1
TPOHHAsI MUKPOCKOIIHS
BBICOKOTO pPa3peleHust
(BPIIOM).

11. | PacrpoBas aneKTpoHHAs 6 14 1
Mukpockonus (POM).

12. | PenrreHoBckwii a3oBeii | 6 15 2 8 3awuma nabopa-
U CTPYKTYPHBIN aHAIIH3. MOPHBIX pabom

13. | CopOuoHHbIH METO 6 16 2 Koumponvnas
HUCCIIEIOBAHHUS. paboma Ne2

16 16 | 32 40 | upgepenyupo-

Hroro .
BAHHbBIN 3aYyem

5. Coaepskanue ITMCHUILIMHBI (MOIYJIfA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3jeiaM) ¢ yKa-
3aHHEeM OTBEJAEHHOI0 HA HUX KOJIMYECTBA aKaJeMHYeCKHX YacOB U BH/I0B Y4eOHBIX 3aHS-

THI
5.1 Cooepotcanue NeKYUOHHBIX 3AHAMUIL
5.1.1. Ounas gpopma ob6yuenus
No HaumenoBanue Kon-Bo
g | Pasnena wcru- Tema 1 coepkaHue 3aHATUS aKa.
TUTHHBI (MOIYJIST) 4acoB
OCHOBHBIC TIOHSTHS W OINPE/ICICHUS: HAHOHAYKa, HAHO- 1
TEXHOJIOTHSl, HaHOMaTepuasbl, HAHO 'MHXKEHEPHs, HaHO-
1. Beenenne. CTPYKTYpHUpOBaHHBIE MaTepuanbl. Knaccudukanus HaHO-
00BEKTOB MO BEIMYUHE MPOCTPAHCTBEHHOM pa3MEepHOCTH.
OO0m1re 3aKOHOMEPHOCTH MOBE/ICHNUSI HAHOOObEKTOB.
Vcropus pa3BUTHs CKaHUPYIOIIEH 30HIOBOM MHKPOCKO- 1
nuu (C3M). OOme ycTpoWCTBO M NPUHIMNBI PabOThI
C3M: 30H10BBIE JAaTUYUKH, CKAHUPYIOIINUE 3JIEMEHTHI, TH-
bl B3aMMOJEUCTBUM, poib oOpaTHOM cBsa3u. Kiaccudu-
Cranupyromue Kauus MeTos10B C3M. O0630p pYCCKOS3BIYHON Yy4eOHO-
Hay4HOU JiatepaTypbl no C3M. Tunsl ckanepoB, npuMe-
2, | DTIMEHTBIOMIO™ | oo X B C3M, oCHOBHBIE CBOMCTBA MbE30KEPAMUYECKHX
BBIX MHKPOCKO-
OB MaTepHalioB, JIe)Kalle B OCHOBE WX H3TOTOBJICHUSI.
YCTpONCTBO TPUMOIHBIX, TPYOUATHIX, OMMOP(HBIX U TH-
OpUITHBIX CKaHEPOB. YCTPOMCTBA JIsi TPyOOTro MOJBOJA U
nepeMeleHsl 30HJa OTHOCHTEIbHO HCCIIelyeMOoi Io-
BEPXHOCTH: PEAYKTOPHI ITEPEMEIICHUH, IaroBble IEKTPO-
U MbE30/IBUTaTeIH.




Cxanupyromias
TYHHEJIbHAsi MUK-
POCKOIIUSA U CIEK-

TPOCKOMUS

duznueckre OCHOBBI padOThl CKAHUPYIOMIEH TyHHETHHOU
mukpockonmuu (CTM). ®DyHKuMA COCTOSHUS CHUCTEMBI,
ypaBHenue Ipegunrepa. TynuensHblii 3ddexr. TyH-
HENBHBIA A(PPEKT B KBA3UKIACCHUYECKOM MPUOIMKEHUH.
30HHAs CTPYKTypa METAJUIOB, SHEPreTUUYECKOE pacipese-
JIEHUE JJIEKTPOHOB B MeTajle. TyHHEIbHBIN TOK B CHUCTE-
Max METaJUI-IU3JIEKTPUK-METAUI U METAJUI-IUAJIEKTPUK-
MOJYIIPOBOJHUK. YCTpoiicTBO M mpuHIUI padotsr CTM:
TYHHEJIbHBIM CEHCOp, TPeOOBaHUS U METOMAbl M3TOTOBJIE-
HUSl TYHHEJIbHBIX 30H/IOB, PEXKHMbI ITOCTOSHHOIO TOKa U
MOCTOSIHHOM BBICOTHI. Orpanudenust CTM.

ATOMHO-CHIJIOBas
MHUKPOCKOITHS

3on006bie damyuxu 051 AMOMHO-CULOBOU MUKDPOCKONUU.
OcHOBHBIE TUIIBI KaHTUJIEBEPOB — 30HAOBBIX JIATYMKOB,
UCIOJIb3YEMBIX B aTOMHO-CUJI0BOM MHUKpockonuu (ACM).
TexHonorust W3roToBJIeHHs KaHTUIEBepoB. lloTeniuman
B3aMMOJEMCTBUS 30HAA C O0Opa3lOM, 3aBUCUMOCTb CHJIbI
B3aMMOJICHCTBHS OT PACCTOSHUS MEXIY 30HIOM U 00pa3-
oM. Pexxumer pabotet ACM: kontaktHass ACM, GeckoH-
TaKTHas U NoJayKoHTakTHas1 ACM.

Koumaxkmnas amomno-cunoeas mukpockonus. Y CTpOU-
CcTBO W mpuHIMN paboTel C3M B KOHTAaKTHOM pPEXHUME
ACM, onTrueckuii cunoBoiiceHcop. PexxuMbl nocTossHHON
BBICOTHl M TOCTOSIHHOW CWJIbI, Ha3HAUYCHHWE WU MPUHIUIIBI
paboTsl 0OpaTtHoii cBsizu. [IpenenpHOE pa3penieHrne B KOH-
TakTHOM pexume. Hegoctatku konTakTHOM ACM.
HccnenoBanne MexaHMYECKUX CBOWCTB MaTEpUajoB € IO-
MOIIbIO KOHTAaKTHOM ACM. MUKpPOCKONHUSI CHJI TPEHUS:
perucTpanus JaTepaibHbIX CHJIBI B3aMMOJEUCTBHS 30HA
u oOpasla, BKIaasl Tomorpaguu ¥ HEOJHOPOIHOCTU KO-
s ¢dunmenta Tpenus. KauecTBeHHass WHTEpIpeTaus pe-
3yJIbTaTOB MUKPOCKOIIUHU CUJI TPEHHUSL.

beckonmaxmnas u nonykonmakmmuas memoouxu amomHo-
CUTI080UI MUKPOCKONUU

Teopust konebaHu KaHTUJIEBEpa: CBOOOJHBIE U BBIHYX-
JICHHbIC, JIMHEWHbIE W HENMUHEHble KojeOaHus KaHTuie-
Bepa, MObI KojeOaHui. 3aBUCUMOCTh aMILUTUTYABI U (pa3bl
BBIHY)KJICHHBIX KOJEOaHMI KaHTWJIEBEpa OT PaCCTOSTHUS
MEXy 30HOM U 00pa3iioM. becCKOHTaKTHBII pekuM KO-
nebanuii kaHtuieBepa. [1oayKOHTAaKTHBIN pexum Koeda-
HUW KaHTHJIEBEpa.

VYerpoiicTBo u nipuHIUn padbotel C3M B 6€CKOHTAaKTHOM U
MOJNYKOHTAaKTHOM pexkumax ACM. Metonbl BBeaeHUs 00-
PaTHOM CBS3M ISl KOHTPOJISI PACCTOSIHUSI MEXKTY 30HJIOM U
oOpasiom.

MarauTtHas cuio-
Basi MUKPOCKOITHS

HccnenoBanne MarHUTHBIX CBOMCTB MaTE€pPUaIOB METOI0M
MarHuTHOW cuitoBo Mukpockormuu (MCM): mpuHIMn pa-
6ot C3M B pexxume MCM, TpeOoBaHUS K 30HIOBHIM
JaTYMKaM, OCOOCHHOCTH B3aUMOJICMCTBHUSI 30HJA C Mar-
HUTHBIM TIOJieM oOpasia, mpobiema TomorpaduIecKux
apTe(akToB M KavyecTBO MOJIydaeMbIX M300paxeHuil. Bos-
MO>KHBIE BApUAHTHI PeaIN3alMU JABYXITPOXOAHBIX MATHUT-
HBIX METOJIUK.




[Tpumepsl MCClIeIOBAaHNUS MAarHUTHBIX HAHOYACTHI[ METO-
noM MCM.

DIIEKTpUUYECKHE
METOJIMKH CKaHH-
pYIOLLEH 30H10-
BOIl MUKPOCKOITUU

Koumaxmmuule snexmpuueckue memoouxku cKanupyoujet
30H0080U MUKPOCKONUU

HccnenoBanue SJIEKTPUYECKUX CBOWCTB MaTepUajoB C
nomouibto C3M. 30H10BBIE TaTUMKU JUIS DJIEKTPUUECKUX
METOJIUK M3MEpEeHUsI. DIEKTPOMEXaHUYECKOE B3aUMOJICH-
CTBHE MEXJy KaHTHJIEBEPOM M 00pa3loM B KOHTAKTHOM
pexxume. CKaHHpYIOIIAash MHUKPOCKONHUS COMPOTUBICHUS
pactekanus. KoHTakTHasi CKaHUpPYIOLAsi €MKOCTHAasl MHUK-
pockonusa. CunoBasi MUKPOCKOIHUS MbE303JIEKTPUYECKOTO
oTkiauka. CKaHUpyIOlass MUKPOCKOINUS HEJIMHEHMHOW H-
AIIEKTPUYECKOM MTPOHUIIAEMOCTH.

eyxnpoxoonvle snekmpuueckue Memoouxku CKanupyroweu
30HO080U MUKPOCKONUU

Peanuszanust 31I€KTPUYECKUX JIBYXIIPOXOJIHBIX METOJUK
C3M B OECKOHTAaKTHOM M TOJXYKOHTaKTHOM pEeXHMaXx.
OcoOeHHOCTH BBIHY)XJIEHHBIX KOJI€OAaHMM KaHTUIIEBEpa
MPHU DJIEKTPOCTATUYECKOM B3aWMOJACWCTBUU 30HIA C TIO-
BEPXHOCTBIO NPU NMPUIOKEHUU MOCTOSIHHOIO W MEPEMEH-
HOT'O 3JIEKTPUYECKOI0 HAIMPSIKEHUS] MEXY 30HIOM U 00-
pa3LoMm. DIeKTpUUecKasi CUI0Basi MUKPOCKOIIHSI.
Mukpockormnus MOBEpXHOCTHOTO MOTEHIIHala (METO/ 30H-
na Kenbpuna). CkaHupyromas eMKOCTHAsE MUKPOCKOTIHSI.

OnTuueckue Me-

TOJAUKU CKaHUPY-

IOILIEH 30HI0BOM
MHUKPOCKOITUH

Ckanupyrowas nazepuas KOHGOKANbHASL MUKPOCKONUS
IIpeumyiiecTBa METOOB ONTHYECKOM MHMKPOCKOIHUH IPH
UCCIIIOBaHUM MaTepuaioB. JluQpakuuoHHBIA Mpenen
IIPOCTPAHCTBEHHOI'O0 PAa3pEIICHMs] KJIACCHYECKOW OITHYe-
CKOM MuKpockonuu. Mnes koH(}OKanbHOM oOnTHUECKON
MHUKDPOCKOIIMH, ITOBBIIICHHE IPOCTPAHCTBEHHOIO paspe-
HIeHUs. YCTPOMCTBO M MPHUHLHUI pabOThl CKAaHUPYIOLIETO
Ja3€pHOr0  KOH(OKAJIBHOIO MHUKPOCKONA, TPEXMEPHOE
CKaHMPOBAHKE, TOPU30HTAIBHOE U BEPTHUKAIBHOE paspe-
LIEHUE METOJUKH B CPABHEHHMM C KIJIACCUYECKOM ONTHYE-
CKOU MHUKPOCKOIIMEM.

Cranupyrowas OIUICHENONbHAS ONMUYECKAs. MUKPOCKO-
nus

O6uacTu OJIMKHETrO W JTAIbHEro MOJS MPH MPOXO0XKIACHUH
CBeTa yepe3 CyOBOJHOBYIO Auadparmy, nNpeopojieHue OIl-
TUYECKOro NU(PAKIMOHHOIO Ipenesna, Ujes CKaHUPYIo-
mero  OJMKHENOJBHOTO  ONTHYECKOTO  MHKPOCKOIA.
YCeTpoicTBO, NMPUHLMUIT ACUCTBUSA, THUIBI HCIOJIb3YEMBIX
30H/I0B M OCHOBHBIE DPEXHMBI PaOOTHl CKAHHUPYIOLIETO
OJMKHETOJIBHOIO ONTHYECKOI0 MHKpOcKoma. MeToauka
PEruCTpallii PE30HaHCa IMOIEPEUHBbIX CHUJI I KOHTPOJIS
PACCTOSIHUSL MEK]ly 30HJIOM U MOBEPXHOCTBIO, pEaTU3aLHs
CHUCTEMBI OOpaTHOM CBA3M M PETHCTpalldd TONOrpadpuu
ITOBEPXHOCTH

Cxkanupyromas
30H/10Bast JIUTO-

rpadus

@dus3nuecKkue OCHOBBI 30HAO0BOW JUTOrpapuu B
paznnunbix pexxumax C3M: CTM nurtorpadus, ACM cu-
JoBasi uTorpadusi, aHOJHO-OKHCIUTENbHAs JTUTOrpadus,
JIOKAJIbHOE NEPEKIIYEHUE MOJSIPU3ALMKN B CETHETONJIEK-




TpHUKaX, JUTOrpadusi C MOMOIIBIO 30H/Aa CKaHUPYIOIIETO
ONMKHETIOJIHHOTO ONTHYECKOTO0 MHKPOCKOIA, HAHOMAHH-
NYJSIUU OTJCIbHBIMU aTOMaMH M MOJIEKYJIaMH.

OCHOBBI TEOpPHUM MPOCBEUMUBAIOLIEH 3JIEKTPOHHOMN
MUKpOCKONUU. MexaHu3mbl (OPMUPOBAaHUS KOHTpACTA.

IIpocBeunBaromas | BeeneHue B TEOpUIO KOHTpAcTa. Y CTPOWCTBO U IIPUHLIMIL
9 JNEKTPOHHAs JEUCTBUS IPOCBEYMBAIOIIETO JIEKTPOHHOTO MUKPOCKOIIA.
' MHUKPOCKOIIHS ®opmupoBaHue HM300paXKeHUST B MPOCBEUMBAIOIIEM
(ITOM). ANIEKTPOHHOM MHUKpocKkorie ['eomerpus audpakimoHHON
KapTuHBL. 3akoH bparra u obparnas pemierka. CTpyKTyp-
Hasi aMILUINTY[a.
[I9M BrIcokoro pazpemenus: (BPIIOM). Kontpact
Kpuctauimueckol pemerku. BPIIOM B MHOromyukoBou
[IpocBeunBaromas ;
SICKTPOHHAS reoMerpuu (on-axis). 3JI€M?HTH TEOPUHU 1/1306pa>3<eHI/151.
10/ MUKpOCKOTHS BbI- @OyHKIMA nepenadv. Y CTPOHMCTBO W INPUHLMII JEHCTBUS
COKOTO paspeliie- MPOCBEYMBAIOLUMX MEKTPOHHBIX MHKPOCKOIIOB BbICOKOIO
unst (BPIIDM). paspelIeHus. KonTtpacr Myapa (moirépatterns). Tpancis-
LIMOHHBI U pOTalMOHHbIN Myap. IIpumepsl ncnosb3oBa-
HUsl KOHTpacTa Myapa.
@U3NYECKUE OCHOBBI PACTPOBOM AJIEKTPOHHOMU
MHUKPOCKONHUHU. Y CTPOHCTBO M MPUHIMI PabOThI pacTpOBO-
ro 3JEKTPOHHOIO MHUKpOCKoma. B3ammopaeincreue siek-
PactpoBas aniek- | TpoHHOro mydka ¢ oopasuom. Heynpyroe paccesHue u mno-
11| TpoHHas MHKpO- | IJIOIIEHUE SHEprun. Bo30yKaeHne peHTTeHOBCKOTO H3ITY-
ckonus (POM). | wenus. Co3gaHue H300paKE€HUS XapaKTEPUCTHUECKUM
pertreHoM. CoziaHue U300pa’keHUsl OTPaKEHHBIMU 3JIEK-
TpoHaMu. BropuuHsble 251eKTpoHbI. PaKTOPBI, BIUAIINAE HA
BTOpHUYHYIO dMuccuio. KoHTpacT n3o0paxkeHus.
CHexkTpbl HUCIYCKAaHHUsS PEHTICHOBCKHMX JIydeH.
TopMO3HOE H3ITyYyEeHHE M XapaKTEPUCTHUECKUX CIIEKTP.
[Tornomenne peHreHOBCKMX Jy4ded BeniecTBoM. Pacceu-
BaHUE pEHTreHoBcKux Jyded. Dpdext Komnrona. doto-
apdext. JAnuppakius peHTreHOBCKHUX Jydel. YpaBHEHHE
Bynbda-bparros. KauectBennsiii (a3oBbiii ananus. Mc-
Pentrenosckuii | nonp3oBanue kaproreku JCPDS. PyuHoli xauecTBEHHBIN
12, ¢da3oBbIi 1 ¢da3oBbIli aHAU3. AHAIU3 C MCIOJIb30BAaHUEM YKa3aTess
CTPYKTYPHBIN XaHaBanbTa. AHaIN3 C UCNOJIb30BaHUEM yKa3arens PuH-
aHaJIn3. ka. KonauyecTBeHHBI PEHTreHOBCKMU aHanu3. Merton
BHYTPEHHETO cTaHaapTa. MeToJ BHENIHEro CTaHaapTa.
[Torpemnoctn Meroga PDA. DnemeHTH KpucTaLiorpa-
¢un. I'pynnel cummerpuun. Pemérku bpass. DnemeHTh
cumMmerpun. HMupexcel  mnockocre.  MHaunmpoBanue
pentrerorpamMmsl. IIporpammer McMaille u Celref. I'ene-
parysi peHTT€HOBCKOTO U3TyUYEeHHUS.
@usnueckas aacop6uus. OCHOBHBbIE TMOHATUS U
onpezaeneHus. AzncopOuusi Kak camMOIpPOU3BOJBHBIMIIPO-
CopGionmbiii LIECC, MPUBOASIINN K pa3IN4HI0 B KOHIEHTPALUSAX KOM-
13] merton neceno- MMOHEHTOB BIIOBEPXHOCTHOM cjioe U B ¢aze. AjcopOrus B
— IpaHuLe pa3jena TBepaoe Teno—-ra3. OnpeneneHue yueib-

HOM MOBEPXHOCTU TBEPABIX TeN. YJElbHas MOBEPXHOCTh
TBepporo tena (Syx). CooTHOIIEHHS MEXAY YAEIbHOU
MOBEPXHOCTHIO M Pa3MEpPOM YaCTHI] TBEPJBIX TeJ pa3HOU




CTpYKTYpbl. CBA3b BEIMYMHBI SyJI ¢ EMKOCTbEO MOHOCJIOA.
Teopus nonaumonekynsipHoi ancopOuun bpynayspa, Owm-
merra, Temrepa (BOT). VpaBuenne BOT B nuHeliHoi
dopme. Ilpunoxenne ypaBHEHUS K 3KCIIEPHUMEHTAIBHBIM
na"HbIM. OnpezeneHue yaelbHOW NOBEPXHOCTH TBEPAOIO
tena metogoMm bOT. Ananus uzorepm amcop6mmm. Cras-
JapTHbIEe U30TepMbl afcopbunu. Kpurepun BbiOOpa cTaH-
JapTHBIX M30TE€PM. AHAINU3 U30TEPM aJICOPOLUU C TTOMO-
b0 t-rpaduKoB: KpuBbIE 3aBUCHUMOCTH BEJIUYMHBI aJl-
copOLMU OT TOJIIMHBI aJCOPOLIMOHHON IJIeHKH. Pacuer
BEJIMYMHBI Y/I€JIbHON MOBEPXHOCTH 110 t-rpadukam.
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5.1.2 Oyno-3aounas popma obyuenus — ne npedycmMompena.
5.1.3 3aounas ¢hopma 0b6yuenus — ne npedycmompena.
5.2. Jlabopamopmwiii npakmukym
5.2.1. Ounas popma obyuenus
Kon-Bo
Ne HaunmenoBanue paznena .
i MCIMILTHHbI (MOJTyIs) Tema u conepxanue 1a00paTOpHON pabOTHI akaj.
9acoB
1 HOHyKOHTaKTHaH aTOMHO- OHpeILCHCHI/IC OCHOBHBIX IMapaMCTPOB JaT4YMKa CHUIIOBO-
CHJIOBAsi MUKPOCKOTIHS ro B3aumoeicTeus npubopa NanoEducator u nmapamer-
poB C3M oskcnepumenra. [lomydenue tomorpaduu mo- 8
BEPXHOCTH U (ha30BOTO KOHTpAcTa HMCCIETyeMoro o00-
pasua.
2 Ckanupymoinas TyHHelb- | M3ydeHue NpUHIMIIOB pa0OThl JaTYMKa TYHHEIBHOTO
Hast MEKPOCKOTTHS Toka B mpudope NanoEducator u m3mMepeHue ero ocHOB-
HBIX TapameTrpoB. [lomydeHune Tomorpaduu MoBEpXHO- 8
CTH HCCIIEZyeMOro olpasla B PEXHUME IOCTOSHHOTO
TYHHEJIBHOTO TOKA.
3 | CunoBas Hanonurorpadus | 3HaKOMCTBO C CHIOBOH HaHonutorpadueil. [lomyuenne
MPAKTUYCCKHUX HABBIKOB BbIIIOJHCHUA ):[HHaMH'—IeCKOﬁ 8
CHJIOBO# JiuTOrpaduu.
4 | PentrenoBckuii ¢azo- 3HAKOMCTBO C METOJaMU PEHTTeHO(}a30BOTO aHa-
BbIM U CTPYKTYPHBIN nu3a. MeTonuka U MOpsioK paciu@poBKU TEPMO- 8
aHaIu3 rpaMM U JudpakTorpamm.
32
5.3 Ilepeuens npakmuueckux 3anamuil
[TpakTrueckue 3aHATHS YI€OHBIM IIJIAHOM HE MPETyCMOTPEHBI
5.3. I'pynnogsie koncynomayuu no Kypcoevim padomam/Kypcogvlm npoeKmam
— HE NPEYCMOTPEHBI.
5.4. Camocmoamenvnas paboma
5.4.1. Ounas chopma 06yuenus
Kon-Bo
Ne Haumenoanue paznena
i JMCIMILTHHBI (MOJTyIIs) Conepxanne paboThI aKaj.
4acoB
1 | Ckanupyromue aneMeH- | 3ammra C3M ot mexanumdeckux BuOpaumii. Ilac- 4




Thl 30HAOBBIX MUKPO-

CUBHbIE M AaKTHBHbIE BHOPOU3OJIUPYIOIIME CHUCTE-

CKOIIOB MBI. 3aluTa OT aKyCTH4ecKux mymoB. Crabumimsa-
usl TepMojpeiida MmoNoKeHUs 30H1a HaJl MOBEPX-

HOCTBIO.
Ckanupyroas TyH- Peanuzanus aromMapHOro paspeuieHus B CKaHUPY-
HeJbHasi MUKPOCKOIHMS U | FOIIEM TYHHEJIIBHOM MUKpockone. «Habmonaempie»
CIIEKTPOCKOIHS ¢dusznveckue Bennunabl B CTM. M3mepenue xapak-

TEPUCTUKH TOK-PACCTOSIHUE U JIOKATBLHOW pPabOTHI
Bbixoga. CTM crnekTpocKomnusi: U3MEpPEHHUE BOJIHT-
aMIIEPHBIX XapaKTePUCTUK TYHHEITBHOTO KOHTAKTa
W pacrpeiesieHus TUIOTHOCTH 3JIEKTPOHHBIX COCTO-
aHuid. [Ipumeps! ucnonb3oBanuss CTM s uccie-
JIOBAaHWSI HAHOMATEPHAJIOB.

ATOMHO-CHWJIOBAsI MUK-
pOCKOTHs

Oco0eHHOCTH CHIJIOBOTO B3aUMOJICHCTBUS KaHTHIIE-
BEPOB C IOBEPXHOCTBIO: YIPYrHe€ B3aUMOACUCTBUS
(3amaua ['epua), xkanwuisipHble CHIIBI, cujia BaH-
nep-Baanbca, aare3MoHHBIE CHIIBI, JJIEKTPOCTATH-
YecKOe U MarHUTHOE B3auMojelcTBue. 3akoH ['yka
1 OTKJIOHEHUsI KaHTWJIEBEpa MO IEHCTBUEM BEPTHU-
KaJIbHOM (HOpMaJbHOM), IPOAOJIBHOW W TMOIepey-
HOU CHIL.

Tenzop o0OpaTHOI KECTKOCTH KaHTHIEBepa. -
(dexTHuBHasE Macca U COOCTBEHHAasl YacTOTa MEXaHU-
YecKuX KosiebaHuil KaHTuiaeBepa. MoaysIMOHHbIE
MeToAWKH Ha 0aze koHTakTHOM ACM. MuKpocko-
U MOJYJISILUU CUJIBI U aTOMHO-CHUJIOBAsl aKyCTHU-
yecKasi MUKPOCKOIIUS: U3MEPEHHUE IIPOCTPAHCTBEH-
HOTO pachpeieseHuss MHUKPOTBEPAOCTH, YIPYTUX
KOHCTaHT, aJre3MOHHbIX CBOMCTB. Merox oTobpa-
xkeHust Qasel. IIpenMyimecTBa OECKOHTAKTHOW U
noiaykoHTakTHOM ACM. Ctpaterust BbIOOpa ONTH-
MaJIbHBIX IapaMeTPOB KOJEOAHWW KaHTUiIeBepa M
peKMMa CKAaHUPOBAaHUS IPU MCCIEAOBAHUU pa3-
JIMYHOTO TUNA 0OBEKTOB.

MarnuTHas cuiaoBas
MHUKPOCKOIIHA

KBaszucrarnueckne meronuku MCM. Konebarenn-
Hele MeToaukun MCM.

DNEKTpUUECKHUE METO-
JMKH CKaHUPYIOIIEH
30HJI0BOM MUKPOCKOITUHU

@DaxTOpBl, ONPEEIAIOIINE TPOCTPAHCTBEHHOE Pas3-
pelieHne, TOCTUKUMOE B KOHTAaKTHBIX AJIEKTpUYe-
ckux Meronukax C3M. IIpumepsr C3M unccnenona-
HUN KUHETHKU HAHOJAOMEHOB B CErHETORJIEKTPHU-
kax.0Oco0eHHOCTH 10100pa MapaMeTpOB U3MEPEHUS
Ha MEPBOM M BTOPOM INPOXOJaxX CKaHUPOBAHUS B
pa3anYHbIX MeToAMKax. DakTopbl, ONpeneoImue
MIPOCTPAHCTBEHHOE pa3pelieHne, AOCTHKHUMOE B
JBYXITPOXOJIHBIX IEKTpUUYeCKUX MeToaukax C3M.

Onrudeckue METOIUKH
CKaHUPYIOLLEH 30HA0BOMN
MHUKPOCKOITHH

Ckanupyromasi j1azepHasi KOH(OKalIbHAasE MHKpPO-
CKOTHMS KOMOMHAIIMOHHOTO paccestHus: (pu3nyeckue
OCHOBBI, TEeXHHUYECKas pealu3alus U aHaIuTH4e-
CKHE BO3MOXHOCTH. be3anepTrypHas cKaHMpYOIIast
OJIMDKHETIONbHAST ONTHYECKash MHKpOCKOmus. -
(eKT TMraHTCKOTO YCHJIEHUS CUTHala KOMOWHAIU-
OHHOT'O paccestHusl BOJIM3U OCTpUs MPOBOJSIIETO
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30HJA.

7 | Cxanupyromasi 30H10Basi | BekTropHas M pacTpoBasi 30HAOBas JIATOTpagUH.
auTorpadus [Tpumepsl HaHOTUTOrpaUK B PA3ITUUYHBIX CPEIax C 3

ucnosp3oBaHueM C3M.

8 | IIpocBeunBaromas snek- | [Ipaktudyeckue ocHoBbl [IOM. WuaunupoBaHue
TPOHHAsT MHUKPOCKOMHSI | NIEKTpOoHOTpamMM. M3o0paxkenune M JUPPAKIUS OT 3
(IIBM). cBepxpemétku. [udpaknuonnas kaptuHa. dazo-

BbIId KOHTPACT.

9 | IIpocBeunBaromas snek- | DpeneneBckuit KoHTpacT. KoHTpacT CTEHOK moMe-
TpOHHAsT MHUKpOCKomus | HOB. JIOpeHIleBcKkasi IPOCBEUMBAIOIIAsl AJIEKTPOH- 4
BBICOKOTO  pa3pellieHus | Hasg MUKPOCKOMHUs. AGCOPOLIMOHHBIA KOHTPACT.
(BPIIDM).

10 | PactpoBasi 3nekTpoHHas | AJbTEpHATUBHBIE CIOCOOBI CO3/1aHUs U300paKEeHUs
Mukpockonus (POM). — KaTOJIOJIIOMUHHUCILICHIIUS, HaBeIeHHbIN TOK. [lox-

roTOBKa O0O0pa3IoB s HCclenoBaHus B POM. 3
Hanwimenne mnokpeitusi. ®pakrtorpadus. Crepeo-
cKonmuueckoe uzobpaxenue. MzmepeHue mapaiiak-

ca.

11 | PentrenoBckuii  dazo- | [IoHATHE MUKPOPEHTIC€HOCHEKTPAIBLHOTO aHaIn3a
BbII U  CTPYKTYpHBIH | (WM PEHTTEHOBCKOrOo MHKpoaHanusa). Crekrpo-
aHAIN3 METpUsi C BOJIHOBOW JAHUCHEPCHEN. YCTpPOWUCTBO

PEHTIC€HOBCKOTO CIIEKTPOMETpPa C BOJIHOBOW JIHC- 3
nepcueil. CieKTpOMETpuUsi ¢ SHEPreTUUECKOW JTHUC-
nepcuer. YCTpOMCTBO PEHTTEHOBCKOTO CIIEKTPO-
METpa C PHEPTeTUUYECKON TucCnepcre.

12 | CopOumonnbiii  Meton | BiussHue MUKpO- M ME30IOPHUCTOCTH Ha ¢opmy t-

HCCJICTOBAHMS. rpadukoB. OleHka pacrpeaeneHus mop mno pazme-
pam. OreHka MUKpPONOPUCTOCTH oOpasua o aj-
CcOpOIMOHHBIM NaHHBIM. [IpakTuyeckue pekoMeH- 2
JAIUU 110 HCIIOJIb30BAHHUIO aJ[COPOIMH Ta30B IS
onpeneNeHusl YAeIbHOW MOBEPXHOCTH U pacipese-
JICHUS TIOP 10 pa3Mepam.
40

6. IlepeyeHb y4eOHO-METOAMYECKOI0 00ecneyeHHs A1 CAMOCTOSITeJIbHOIH padoThl 00y4a-
HOLIMXCH 110 TUCUHUIIMHE (MOIYJII0)

Kypc BkitouaeT B ceOsi JIeKIIMOHHBIE U JabopaTopHble 3aHATHA. B mpolecce ocBoeHus
JUCLUIUIMHBI TIPEyCMOTPEHA TAaKXKEe CaMOCTOsITeNbHasi paboTa CTyJaeHTa, KOTOpas HalpaBjeHa
Ha MU3y4ECHHE TEOPETUYECKOIO MAaTEpHalIa, a TAKXKE BBIITOJIHEHNE 3aJaHUM, TIOCTABICHHBIX MEPE.
CTYZCHTaMH Ha JJAOOPATOPHBIX 3aHATHSX.

JlJis IOTHOTO OCBOEHHMS TMCUUIUIMHBI CTYJEHTaM HEOOXOAMMO BBIMOJIHUTH CIEAYIOLINE
JEHUCTBUS:

1. I[locetuth Kypc BBOJHBIX JIEKIMI, HA KOTOPBHIX OYAYT PacKpbIThl OCHOBHBIE TEMBI
U3y4aeMOM IUCLHUILIMHBI, JaHbl PEKOMEHIALNH 110 CAMOCTOSTEILHON MOArOTOBKE, CIIPAaBOYHbIE
MaTepuaibl I U3y4eHHUs, a TakKe WHIAUBUAYyaJIbHbIE 3a/laHus K J1a0OpaTOPHBIM 3aHSTUSIM.
IIpu npocaylMBaHuy JIEKIUU Kypca, PEKOMEHYETCSl COCTABUTh KPATKUM KOHCIIEKT JICKLIHMN.

2. CaMOCTOSITENIbHO MOJATOTOBUTHCS K MPOBEACHUIO KaXXA0T0 JaOOPaTOPHOTO 3aHITHS B
TpeOyeMoM o0beMe: U3yuuTh HEOOXOIMMBIN TEOPEeTHYECKH MaTepHal, MOpSIoK IeHCTBUN U
METOJIMKH, OCBalBaeMble Ha JIaOOpaTOpHBIX 3aHATHX. [y Goiee MOJHOrO YCBOGHUS MaTepHana
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PEKOMEH/IyeTCsl COCTaBUTh KPAaTKUI KOHCIEKT JICKIIUH MPH U3yYEeHUH TEOPETHUECKOTo MaTepua-
Ja B paMKax CaMOCTOSTEIILHOM paboTHI.

3. Ha naGopaTOpHBIX 3aHATHUSAX: OCBOUTH B X0JI€ BBIITOJHEHHS Ja00pAaTOPHBIX paboT Me-
TOJIBI MCCJICIOBAHUSI HAHOYACTHIl M HAHOMATEPUAJIOB, OCBOUTH PA0OTY C COBPEMEHHBIM HCIIBI-
TaTEIBHBIM 000PYyI0BAHUEM.

4. BBIOTHNUTE, 0GOPMUTH U 3aIIUTHTh MHIUBHYAJIbHBIC 3aJaHNs, BBIIIOJHEHHBIE B XO-
Jie TabopaTOpHBIX padoT.

5. OTBeTUTH Ha MOCTABICHHBIC BOIPOCHI M PELIMTH IOCTABICHHBIC 33/1a4d B PaMKax
JIBYX MPOMEXKYTOYHBIX KOHTPOJIBHBIX PadoT.

B camocTosTenbHOM paboTe HCIONB3YIOTCS yueOHbIe MaTepHallbl, yKa3aHHbBIE B pa3zere 8.

7. MOH/ OIIEHOYHBIX CPEACTB JIJIsl MPOBeAeHUsI MPOMEKYTOUYHOM aTTeCTAMU 00yYAI0 N X-
¢Sl 10 M CHUILTHHE (MOIYJII0)

7.1. Ilepeuens komnemenyuil ¢ yKazanuem 3manog ux opmuposanus 6 npoyecce 0C80eHuUs
00pazosamenvbHolU NPOSPaAMMbL

Kox xomme- | Otarel popMupoBaHUs KOMIIETSHIUH (pa3ieibl TeOpe-
TEHIUU THUYECKOro 00y4eHus)*
o ®IrocC 112|134 |5|6|7|8|9(10|11|12]13
I1K-14 + |+ |+ |+ |+ ]|+ |+ |+ |+ |+]|+ |+ ]+
7.2. Onucanue noxkazameneu u Kpumepues OyeHU8aHus KOMNemenyuil Ha pasiuyHvlx dma-
nax ux hopmuposanus, onucarue WKal OYyeHU8aHus
7.2.1.  Onucanue noxazameneil u popm oyeHUBaHUs KOMNEMeHYULL
dopma OLIEeHUBAHUS
1
==
° Tekyuuii KOHTPOJIb [IpomexxyTou- S E
; TTokazarenu Haid aTTeCTalus = 5
W
S OCBOEHUS : = 55
= = = S & L9 S E
5 (Kon noka- S — S ) = 5 ¢ E
QH) o Q! T ol Lg O = g ==
S 3aTens c i o :i 2 g 22 5 2
= OCBOEHUS) g & 2 & < & 5z o £
ISHO) & 2 & 2 & A = T o =T
bﬂ T \Q T \Q = T S T o <
o) 5] < o, < -
g Q =N § o 5 5 g{ g 8
S » - 8.
1 2 3 4 6 7 8
31 + + + + +
I1K-14 Vi + + +
H1 + +
UTOI'O + + + + +
7.2.2. Onucanue wkanvl u Kpumepued OYeHUBAHUs Ol NPOBEOEHUs. NPOMEHNCYIMOYHOU

ammecmayuy 00y4aAWUXCcs o OUCYUNIUHE 8 (hopme JudGepeHyuposanHo2o 3avema

Orienka
Kon nokaza- IToporoBelii ypoBeHb| YriryOneHHbld ypo- | [IlponBunyThIil ypoBeHb
TeJIs OLEHH- QQ» OCBOEHUS BEHb OCBOCHUS OCBOCHUS
BaHWA (HeynoBIETB.) «3» «d» «5»
(ynomnetBop.) (xoporto) (oTnruHO)
31 O6yyaromuics He| O6yuaronumiics nmeeT | Teoperuueckoe coaep- | OOyUaromuics riayooKo 1
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3HaET 3HAYUTEIbHOU
4acTH MPOTPAMMHOTO
Marepuana, JOImycKaeT
CyIIECTBEHHBIE OIIHNO-
KH

3HAHHUS TOJIBKO OCHOB-
HOTO MaTepuaiia, Ho
HE yCBOMJI €0 JIeTa-
Jel, TOMyCKaeT He-
TOYHOCTH, HEAOCTA-
TOYHO MPaBUJIbHBIE

(opMyITHPOBKH,

HapyuieHHs JIoruye-

CKOM MOCJIeI0BATECIIb-
HOCTH B U3JIO)KEHUU
MPOrpaMMHOTO MaTe-

puana

KaHUe Kypca OCBOSHO
MOJIHOCTBIO, HEOOXO-
JIIMbIE TIPAKTUYECKHE
KOMIIETEHIIMH B OCHOB-
HOM c()OPMHUPOBAHEI,
OOyuaronmiicss TBEpIO
3HAET MaTepHall, rpa-
MOTHO H TIO CYII[ECTBY
u3JIaraeT ero, He J0-
MyCKasl CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE
Ha BOIIPOC

IIPOYHO YCBOMII IIPO-
rpamMMHBIN MaTepHall, uc-
YepIBIBAIONIE, TIOCIIEN0BA-

TENBHO, YETKO H JIOTHYECKH

CTPOMHO €ro U3Jaraer,
yMeeT TECHO yBSI3bIBATh

TEOPHUIO € IIPAKTUKOM, HC-
M0JIb3y€eT B OTBETE MaTepH-

aJl U3 JINTepaTyphl

V1

OOyuarommiics ¢
OOJIBIIUMH 3aTpYAHE-
HUSIMH BBITTOJTHSIET
IIpaKTH4ecKue pado-
ThI, HEOOXOJIMBIE
MpaKTHYECKNEe KOMITe-
TEHIMH He CHOPMHUPO-
BaHBI

BonbmnHCTBO peay-
CMOTPEHHBIX MPO-
rpaMMOH 3a/laHul

BBITIOJTHEHO, HO B HUX
HMEIOTCS OIINOKH,
MIpU OTBETE Ha MO-

CTaBJICHHBIN BOMPOC
OOyuaroniuiics J10-
IIyCKAeT HETOUHOCTH

Obyuarommiics pa-
BUJILHO IIPHMECHSICT
TEOpEeTHYECKHUE 00~
JKSHUS TIPU PEIICHUN
MIPaKTHYECKHUX BOIPO-
COB M 33J1a4, BIaJieeT
HEOOXOIMMBIMH HaBbI-
KaMu 1 IpueMaMu ux
BBITIOJTHEHHS

OO0yuaroniuiicss CBOOOIHO
CIIPABIISAETCSI C 3aa4aMH,
BOIPOCaMH U JPYTUMH
BUJIAMU MIPUMEHEHHS 3Ha-
HUH, MPaBUILHO 000CHO-
BBIBACT MMPUHATOC PCUICHUC

7.3.

Tunosvie KOHMPONbHLIE 3A0AHUS UIU UHbIE MAMEPUAbl, HeoOXooumbvle OJisi OYEeHKU
3HAHULL, YMeHUl, HABLIKO8 U (UNU) ONnblma OesimeabHOCMU, XapaKmepuzyiowux 3manst Gopmu-
POBaHUsL KOMNEeMeHYUlL

7.3.1.

OO0 WN P

Texywuii KOHMpPoL

B Teuenue cemecTpa mpoBOASTCS KOHTPOJIbHBIE paOOTHI, HA KOTOPHIX OCYLIECTBIISETCS
TEKYILIUNA KOHTPOJIb OCBOCHUS JUCLUIIIINHBI.
[IpumepHbIe BOIIPOCHI K KOHTPOJIBHBIM padboTam:

. Knaccugukanus HaHOOOBEKTOB 110 BETMUUHE TPOCTPAHCTBEHHONW Pa3MEPHOCTH.
. Kmaccugukarus MeTo10B CKaHUPYIOIIEH 30HI0BOH MUKPOCKOIINH.

. Ob1iee ycTpOHCTBO M MPUHLUIIBI PA0OTHI CKAHUPYIOIIUX 30HA0BBIX MUKPOCKOIIOB.

. Pu3n4ecKre OCHOBBI M OTPAaHUYECHUS CKAHUPYIOIIEH TYHHEJIBHON MUKPOCKOITHH.

. YCTpOHCTBO U MPUHLUI pabOThl CKAHUPYIOLIETO TYHHEIBHOTO MUKPOCKOIIA.

. MeToavky U3MEpEeHHi, OCHOBaHHBIE HA CKaHUPYIOIIEW TYHHEIbHONM MUKPOCKOIIUH.

. Pu3nYeCcKre OCHOBBI PeAIN3al[UU ATOMHO-CHIIOBOY MUKPOCKOIIUH.

. YCTpOICTBO M IPUHLUI pabOThI CKAHUPYIOIIETO 30HI0BOTO MUKPOCKOIIA.

. YCTpONCTBO M MPUHIUI pabOThl CKAHUPYIOIIEro 30HJ0BOTO MUKPOCKONa B OECKOH-

TAKTHOM U MOJTYKOHTAKTHOM PEKUMaAX aTOMHO-CHJIOBOU MHKPOCKOITHH.

10
11

. OCHOBBI MarHUTHOM CHUJIOBON MUKPOCKOIIHH.
. IIpenmymiecTBa METOIOB ONITUYECKOW MUKPOCKOIIMU 110 CPABHEHUIO C IPYTHUMH TH-

ImaMu MHUKPOCKOIIHNH.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

JlazepHasi KOH(OKaIbHAsT MUKPOCKOITHS.

OcCHOBBI pabOTHI CKAHUPYIOMIETO ONMKHENOIBHOTO ONTUYECKOTO MUKPOCKOTIA.
dusnyecKkrue OCHOBHI JINTOTpAPUH.

O0paboTka pe3yabTaTOB CKAaHUPYIOIIEH 30HI0BONH MUKPOCKOITHH.
PenTrenoBckoe u3nmydyeHue.

PentrenodasoBslii aHamus.

Meroanka pacmmdpoBka JUGPaKTOrPaM.
JudbdepeHnnanbHO-TEpMUYECKUN aHATTN3.

Metoauku pacmuppoBKH TEPMOTPaM.

B3anmoneincTBys 3IEKTPOHOB € BEILIECTBOM.

TpaauuroHHas CKAaHUPYIOWIAs AJIEKTPOHHAS MUKPOCKOIIHS.
HuszkoBakyyMHas cKaHUpYROLLIAst 3JIEKTPOHHAS MUKPOCKOIIHS.
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24.CxaHupyroas 31eKTPOHHAs! MUKPOCKOIUS B PEXUME €CTECTBEHHOM CpEIbI.
25.CkaHupyloias 3JIeKTpOHHAsA MUKPOCKOMUS B PEKUME HABEIEHHOTO TOKA.
26.BbicokOBaKyyMHasi CKaHUPYIOIIas JIEKTPOHHAs MUKPOCKOTIHSL.
27.0%e-3JIeKTpOHHAs CIEKTPOCKOMUS.

28.Ckanupyromiasi IpoCBEUYHUBAIOIAs HIEKTPOHHASI MUKPOCKOIIHSI.
29.B03MOXXHOCTh CKaHUPYIOIIEH MPOCBEUUBAIOIICH AJIEKTPOHHON MUKPOCKOITHH.
30. Teopus BOT.

7.3.2.  Ilpomescymounas ammecmayus

[TpomexxyTouHasi aTTecTalus MPOBOJUTCS B COOTBETCTBHUM C [l00%KeHNEM O TEKyIlleM KOHTpPOJIe
u npomexyrounoi arrecranu B ®I'bOY BO HUY MI'CY. IlpomexyTouyHast artectalus Mpo-
BOAUTCA B BUJE NUPpepeHIupoBaHHOr0 3a4eTa

Bonpocs k nuddepeHimpoBaHHOMY 3a4eTy:

1.

10.

11.

12.

OcHOBHBIE MOHSTHS U ONPEACIICHUs: HAHOHAYKA, HAHOTEXHOJIOTHsI, HAHOMAaTepHallbl, HAHO-
UHXEHepUs, HAHOCTPYKTYpUPOBaHHbIE MaTepralibl. O0II1e 3aKOHOMEPHOCTH TTOBEICHHUS
HAaHOOOBEKTOB.

CpaBHUTEIbHBIE XapaKTEPUCTUKU PANTUYHBIX MUKPOCKOITUYECKHX METOIOB (ONTHYECKAas
MHKPOCKOIIHS, CKAHUPYIOLIAsl 3JIEKTPOHHAS MUKPOCKOMHUS, POCBEUYNBAIOIIAS AIEKTPOHHAS
MHUKPOCKOIIHSI, CKAHUPYIOIIAsk 30HA0Bass MUKPOCKOTIHS).

OO1mee ycTpoHCTBO U MIPUHIIMITE pAa0OTHI CKAHUPYIOIIUX 30HIOBBIX MUKPOCKOIIOB: 30H/I0-
BbIE JIATYMKU, CKAHUPYIOIINE AIEMEHTHI, TUIIBI B3aUMOJICHCTBUS, POJIb 0OpATHON CBS3H.
OCHOBHBIE THITBI CKAHUPYIOIIUX AJIEMEHTOB M MEXaHU3MOB TI0/IBOJIA U TIEPEMEIIICHHS 30H-
Jla OTHOCUTEIHHO MOBEPXHOCTH 00pa3ia. MeTo/Ibl 3alIUThl CKAHUPYIOIIUX 30HIOBBIX MHK-
POCKOIIOB OT MEXaHUYECKUX BUOpAIUi, aKyCTHUYECKOTO BO3JICHCTBUS K TEPMUUYECKUX
IpeidoB.

du3nuecKue OCHOBBI CKAHUPYIOIIEH TYHHEIbHONH MUKPOCKOTTNH. TyHHENbHBIN 2P QeKT B
KBa3U-KJIACCUYECKOM MPUOIIKEHUH. TyHHEIbHBIA TOK B CHCTEMax METaJUI-TUdJICKTPUK-
METaJUT U METAJUI-IUAJIEKTPUK-TIONYNIPOBOAHUK. OrpaHUuEHUs CKAaHUPYIOIIEH TYHHEIbHOU
MHUKPOCKOIIHH.

YCeTpoiCTBO U MPUHITUTT PAOOTHI CKAHUPYIOIIETO TYHHEIFHOTO MUKPOCKOIIA. PexxuMsbI mo-
CTOSIHHOT'O TOKA Y MOCTOSSHHOW BBICOTBI, PEAU3alis aTOMAPHOI0 pa3pelieHusl, METOIbI
M3TOTOBJICHUS 30H/0B.

CkaHupymolasi TYHHEJIbHas CIIEKTPOCKOIHUS U IPYTUe METOIUKU U3MEPEHU, OCHOBaHHbBIE
Ha CKaHUPYIOIIEH TYHHEIbHOM MUKPOCKOIIMH: H3MEPEHHUE JIOKAIbHOW pabOThI BBIXO/1a U
pacrpeeneHus III0OTHOCTH JIEKTPOHHBIX COCTOSIHUM, U3MEPEHNE KPUBBIX MOABOAA U
OILICHKA Ka4yeCTBA 30H/I0B.

KanTunesepsl — 30H10BbIE JATUMKH JJI1 aTOMHO-CHJIOBOM MUKPOCKOITUN: OCHOBHBIE THIIBI,
TEXHOJIOTHS U3TOTOBJICHHS], TEOMETPUYECKNE U MEXaHUYECKUE CBOWCTBA.

[ToTennuan B3auMoAeCTBHUS 30HAa ¢ 00Pa3I[OM B aTOMHO-CHUJIOBOM MHUKPOCKOITHH. 3aBUCH-
MOCTB CHJIBI B3aUMOJICHCTBUS OT PACCTOSHUS MEXKY 30H/IOM U 00pa3lioM — KOHTAKTHBIH,
MOJIYKOHTAKTHBIN 1 OECKOHTaKTHBINA PEKUMBI aTOMHO-CHUIIOBON MHUKPOCKOITHH.
Oco00EHHOCTH CHUIIOBOTO B3aMMOJICHCTBHS 30Ha C TOBEPXHOCTHIO — OCHOBHBIE THITHI B3aH-
MoJencTBUA. [[nHaMuKa KaHTUIeBepa MO IEMCTBUEM HOPMAJIbHBIX, IPOJIOJIBHBIX U MOIE-
peuHbIX cuia. OCHOBHBIE TUIIBI B3aMMOAEHCTBHS 30H/1a C IOBEPXHOCTHIO.

YCTpONCTBO ¥ IPUHIIUT PAOOTHI CKAHUPYIOIIETO 30HI0BOTO MUKPOCKOTA B PEXKUME KOH-
TaKTHOW aTOMHO-CHJIOBOM MUKPOCKOMHUU. PEKUMBI MOCTOSHHOUN BBICOTHI U IIOCTOSTHHOM
CWJIBI, peaJiu3alusi aTOMapHOro paspeuieHus. OrpaHMueHust METOJUKH KOHTAKTHON aTOM-
HO-CWJIOBOW MHUKPOCKOIIHH.

HccnenoBanue MEXaHMYECKUX CBOMCTB MAaTEPHUAJIOB C IIOMOIIBIO KOHTAKTHOM aTOMHO-
CHUJIOBOM MUKPOCKOITUH. MUKPOCKONUS CUJT TPEHUA. MUKPOCKOIHS MOIYJIAILIUU CUJTIBI.
ATOMHO-CUJIOBAsI aKyCTHYECKasi MUKPOCKOIIHS.
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24,

25.
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Teopust MexaHMUECKUX KOJI€OaHUN KaHTHIIEBEpa. 3aBUCUMOCTb aMIUTUTYbI U (pa3bl BbI-
HYXJECHHBIX KOJeOaHUI KaHTHIIEBEpa OT PACCTOSHUS MEXAY 30HIO0M M 00pa3ioM. beckoH-
TaKTHBIN U OJYKOHTAKTHBIA PEKUMBI KOJIeOaHUI KaHTUIIEBEPA.

VYCTpoiicTBO U IPUHIMIT pabOThl CKAHUPYIOLIETO 30H0BOI0 MUKPOCKOIA B OECKOHTAKTHOM
Y TIOJTYKOHTAKTHOM PEXHMAax aTOMHO-CHUJIOBOM MUKPOCKOMHU. MeTo1 0oToOpaxeHnus (azbl.
[IpenmymiecTBa U HEJOCTATKM OECKOHTAKTHOM M MOJYKOHTAKTHON METOJUK 10 CPAaBHEHHIO
C KOHTaKTHOW aTOMHO-CUJIOBOM MUKPOCKOIIUEH.

[TapameTpsl, BIUAOLIME HA KAYECTBO U POCTPAHCTBEHHOE pa3pelieHne N300pakeHH, 1o-
JIy4a€MbIX C IOMOIIBIO CKAHUPYIOLIEH 30HA0BOM MUKPOCKOIIUH, HICTOUHUKN UCKAKEHUN U
apredaxToB. Mckaxxenus, 00ycIoBIE€HHbIE HECOBEPIIEHCTBOM CKaHUPYIOLIUX 3JIEMEHTOB, U
METOBI MX KoMITeHcanuu. Bimsaue GpopmMbl 30H10B Ha Ka4ecTBO U300pakeHu, s ekt
KOHBOJIFOLIMH.

HccenenoBanue MarHuTHBIX CBOMCTB MaT€pUaoB METOJOM MarHUTHOW CHJIOBOM MUKPOCKO-
nuu. OcoOOGEHHOCTH B3aUMOJICHCTBUSA 30H/1a, UMEIOIIEr0 MarHUTHOE MOKPHITHE, C MATHUT-
HBIM TI0JIeM 00pasia, mpobiema Tonorpadguyeckux apTeGakToB U KaueCTBO MOTYIaeMbIX
n300pakeHUM.

Peanu3zanus AByXIpoXOAHBIX MarHUTHBIX MeTOMK. KBa3zucraTuueckue u KoyiedareabHble
METOJMKH MarHUTHON CUJIOBOW MUKPOCKOIIHH.

HccenenoBanue 3JIEKTPUYECKUX CBOWCTB MAaTEPUAIIOB C IIOMOLIBIO CKaHUPYIOIIEH 30HI0BOI
MUKPOCKOIIHMH. 30HAOBBIE TaTYUKU JJIS DJIEKTPUUECKUX METOJUK U3MEPEHMS. DIEKTPOME-
XaHUYECKOE B3aUMOJIEHCTBHUE MEX/ly KAHTHJIEBEPOM U 00pa3LiOM B KOHTAKTHOM PEXHUME.
DaxTOopEl, ONpEACIAIOINE IPOCTPAHCTBEHHOE Pa3peIIEHUE, JOCTHUKUMOE B KOHTAKTHBIX
INEKTPUYECKUX METOIUKAX.

KoHTakTHBIE 2EKTPUYECKNE METOAUKN CKAHUPYIOLIEH 30H10BOM MUKPOCKOIIMH: CKaHU-
pyronasi MUKPOCKOIINSL COITPOTUBIICHHSI pPACTEKAHUS M KOHTAKTHAsI CKAHUPYIOILAsl EMKOCT-
Hasi MUKpockonus. OCHOBHBIE IPUHIUIIBI PEATTU3ALUU, U3MEPSIEMbIE BEINYMHBI, IPUMEPBI
HCIIOJIb30BAHMSL.

KoHTaKTHBIE 2IEKTPUYECKNE METOAUKN CKAHUPYIOLIEH 30HI0BOM MUKPOCKOIIMU: CUIIOBAs
MHUKPOCKOIIHSI E30IEKTPUYECKOr0 OTKIIMKA M CKAHUPYIOIIAsi MUKPOCKOIINS HEJTMHEHHON
IURJIEKTPUUECKON IPOHUIIAeMOCTH. OCHOBHBIE IPUHLIMIIBI PEATU3aLUH, U3MEPSAEMBIE Be-
JINYUHBI, IPUMEPBIUCIIONb30BAHMS.

Peanusanus 51eKTpUYECKUX IBYXIIPOXOIHBIX METOAUK CKaHUPYIOLIEH 30HI0BON MUKPO-
CKONMH B OECKOHTAaKTHOM U MOJYKOHTAaKTHOM pexumax. OCoOOEHHOCTH BBIHYK/IEHHBIX KO-
ne0aHui KaHTUIIEBEPA MIPU AIIEKTPOCTATUYECKOM B3aMMOAECHCTBUM 30HA C IIOBEPXHOCTHIO
IIPY IPWIOKEHUHU TIOCTOSHHOTO U IIEPEMEHHOTO MIEKTPUYECKOT0 HAIIPSKEHUS MEXKTY 30H-
JIOM M 00pa31oM. DJIeKTpUUecKasi CUIOBasi MUKPOCKOITHSI.

Mukpockonus MoBEpXHOCTHOTO MoTeHIrana (Meroa 3ou1a Kenbsuna). Ckanupyromas em-
KOCTHast MUKpockonus. OCHOBHBIE IPUHIMIIBI PEATU3aLUU, U3MEPSAEMbIE BETMYNHBI, IIPH-
MEpBbI HCIIOIB30BAHMUS.

[Ipenmy1iecTBa METOIOB ONITHYECKON MUKPOCKOIIHMH 110 CPABHEHUIO C APYTHUMH TUIIAMHU
MUKpOCKONHHU. J{MPpaKIIMOHHBIN MTpeied MPOCTPAHCTBEHHOIO PAa3pEeLICHHs KIaCCUYeCKOM
ONITUYECKOM MUKpockonuu. Mnes koH}oKkanbHOM oNTHYECKONH MUKPOCKOITUH, TOBBIIIEHUE
IIPOCTPAHCTBEHHOTO Pa3pELICHUSI.

[Tpunun neiicTBUS U peanu3alys CKaHupYyoleH J1azepHoi KOH(POKaIbHON MUKPOCKOIHH,
TPEXMEPHOE CKAHUPOBAHNUE, TOPU30HTAIBHOE U BEPTHKAIBHOE Pa3pElIEHNE METOIUKH B
CPAaBHEHUU C KJIACCUYECKON ONTUYECKOU MUKPOCKOIIUEH.

Cxkanupyronias lazepHast KoH(GOKaTbHass MUKPOCKOIHSI KOMOMHAIIMOHHOTO paccesHus: Qu-
3U4ECKUE OCHOBBI, TCXHUUECKAs pealn3alusl U aHAIUTUYECKUE BO3ZMOKHOCTH.

Ob6nacTu OIMXKHETO U AAJIbHETO TMOJIS MPU MPOX0XKICHNUN CBETa Yepe3 CyOBOJIHOBYIO JlMa-
¢bparmy, npeogoIeHne ONTHYECKOTo JUPPAKIIMOHHOTO MIPpeeNia, Uaesl CKAHUPYIOIIEro
OJIMKHETIOIBHOTO ONTHYECKOTO MUKPOCKOIA.
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Y CTpoicTBO, NIPUHLIKIT AEHCTBHSL, TUIIBI HCIIOJIB3YEMBIX 30HA0B U OCHOBHBIE PEKUMBI pa-
00TBI CKAHUPYIOIIETO OJIMKHEMOIFHOTO ONTHYECKOI0 MUKPOCKOIIA.

bezaneprypHas ckanupyromas OJuKHETOIbHAs ONTHYEeCKast MUKPOCKOTHS. DPPEKT Tu-
TaHTCKOT'O YCUJICHUSI CUTHaJa KOMOMHAIIMOHHOTO paccesHusl BOJIU3HM OCTPUS TPOBOISIIETO
30H/A.

duznyeckrue OCHOBBI TUTOTpaduu B pa3IMYHBIX PEKUMAX CKAHUPYIOLIEH 30HI0BOM MHUK-
pockonuu. BekTopHast u pacTpoBas 30H10Bas TUTOrpaguH.

O06paboTka pe3yabTaTOB CKaHUPYIOIIEH 30H0BONH MUKpOCcKOoNnU. OCHOBHBIE TUIIBI JIaH-
HBIX, MIOJIy4aeMbIX IIPU U3MEPEHUSX C IIOMOILBIO CKAaHUPYIOIIEH 30H0BOI MUKPOCKOIIUU 1
BapHaHThI X Mpe/icTaBiIeHHs. MeToIbl KOPPEKIMH U300pakeHUl Ha IpruMepe 00padoTKU
Pe3yabTaTOB U3MEPEHHSI TOOTpapK MOBEPXHOCTH.

KonnyecTBeHHbII aHAIN3 N300paKEHUH CKaHUPYIOIIEH 30HI0BOM MUKpOCKonuu. Mcnoib-
30BaHue mpeodpazoBanus Oypre 1 QyHKIMH aBTOKOPPEIALUH ISl OIPEACTICHUS T€OMET-
PUYECKUX XapaKTEPUCTUK NEPUOJNYECKUX U KBa3UPETYISIPHBIX CTPYKTYp. [IpoBenenue
CTaTUCTHYECKOTO aHaJIN3a U300paKEeHUI: OIpe/esieHIe IIEPOXOBATOCTH, CTATUCTUKA 3€-
peH, ppakTaabHBIA aHAIIU3.

BsanmoneicTBust 3eKTPOHOB ¢ BemecTBoM. O01acTh B3aUMOJCHCTBHUS AIIEKTPOHOB: BIIHSI-
HUE aTOMHOT'0 HOMEPA, 3aBUCUMOCTb OT SHEPTUH ITy4Ka, 3aBUCUMOCTb OT yTIJla HAKJIOHA.
JlnmuHa mpobera 371eKTPOHOB.

OTpaxeHHbIE IEKTPOHBI: BIMAHUE aTOMHOTI'O HOMEPA, 3aBUCUMOCTh OT SHEPIUH IIy4Ka, 3a-
BHUCHMOCTb OT YIJla HAaKJIOHA, YIJIOBOE paclpe/iesieHre, pacipeleeHUe 10 SHEPTusiM, Ipo-
CTpaHCTBEHHOE paclpeziesieHue, ITyOrHa BhIXOIa.

BropuyHbI€ 35IEKTPOHBI: BIMSHUE ITAPAMETPOB ITydKa U 00pasia.

PentrenoBckoe n3nyuenue. HenpepblBHOE peHTI€HOBCKOE U3JIyYeHHE. XapaKTepUcTUye-
CKOE PEHTI€HOBCKOE U3IIy4Y€HHUE.

Oxe-371eKTPOHBI U KaTOI0JIFOMUHECLICHIIMS.

TepMo31eKTpOHHAS U aBTO3JIEKTPOHHAS 3MUCCHUS.

Y CTpoiCTBO CKaHUPYIOLIETO 3JIEKTPOHHOTO MUKPOCKOIIA.

DNeKTpOMarHuTHBIC JIMH3BL. XpoMmartndeckue adeppamnmn. Cheprudyeckune abepparium.
Acturmatusm.

Mexanu3msl U ipupojia popMupoBanusa KoHTpactoB B COM. UnTepnperanus nodpaxe-
HHUM.

N3o06paxenus B8 COM. Biausiaue yckopsroliero HanpsbkeHus. Biausiaue pazMepa anepTypal.
Bnusiaue pabouero paccrosiHus. BnusHue HakioHna oopasna.

JHerextops! curHanoB B COM. XapakTepuCTUKHU U UX BIUSHUE Ha PopMHUpOBaHUE H300pa-
YKEHHM.

TpaguioHHas CKaHUPYIOLIAs 3JIEKTPOHHAS MUKPOCKOTIIHSL.

HuskoBakyyMHasi CKaHUPYIOIIAs JIEKTPOHHAs MUKPOCKOIIHSL.

Ckanupyro1as 1eKTpOHHAasI MUKPOCKOIUS B PEKUME €CTECTBEHHOU Cpeibl.
Ckanupymomas 31eKTpOHHasi MUKPOCKOIIUS B PEXUME HaBEIEHHOTO TOKA.
BricokoBakyyMHasi CKaHUPYIOLIas 3JIEKTPOHHAsE MUKPOCKOTIIHSL.

O>Ke-27IeKTpOHHAs! CIIEKTPOCKOIIHS.

CkanHupyro1as MpoCBeYNBaIOLIas AJIEKTPOHHASI MUKPOCKOTIHSL.

B03MOXHOCTE CKaHUPYIOLIEN MPOCBEUNBAOIIEH JIEKTPOHHON MUKPOCKOIIUH.

OcHoBHbIe npenmyniecTBa COM nepen IpyruMUMETOIaAMHA MUKPOCKOTIUH.

OcHoBHbIe HepocTaTkn COM.

Bo3moxxnoct COM 111 mostydeHust HAHOCTPYKTYP.

Hcnonp3oanne COM Ju1st Hccae10BaHUS HAHOCTPYKTYP.

UcnonszoBanne COM 1151 MicCiieIOBaHUSI HAHOCTPYKTYPhI MaTEpHUAJIOB.

Bosmoxnoctn COM 11 ceneioBaHUE KHHETUKH POLIECCOB.

[ToueMy HEOOXOAMMO YUUTHIBATH IPETOMIIEHUE PEHTT€HOBCKUX JIydel IpU MajoyrioBOM
paccestHun?
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Kak paccuurars nepuos cBepxpereTku?

HNutepnperanua metona MYP nipu nmoMouiy nocTpoeHus DBajbaa.

C 4eM CBsI3aHO IPEUMYIIECTBO UCCIIEIOBAHUS HYJIEBOTO y3/1a 00paTHOM pemeTKu?
OO0BACHUTH HEOOXOJUMOCTH MOHOXPOMATHU3AIMH TEPBUYHOTO MTyUKa.

[Tpubmmxenue I'nube.

Oco0eHHOCTH yAbTPaTUCIIEPCHBIX (HAHOPa3MEPHBIX) CUCTEM. POJIb MOBEPXHOCTH B TaKUX
CUCTEMaX.

Ancopbuust B rpaHulie pasjena TBepoe Teno — ra3z. OcobeHHoctu nporecca. MeTosl
OTIpeJIeJICHUS] KOJIMYECTBA aZICOPOMPOBAHHOTO BEIIECTBA.

[TpuHIMIIBI BECOBOTO U 00BEMHOI'O METOJIOB OIPEIETICHHS KOJMYEeCTBA acCOPOUPOBAHHOTO
(copOupoBaHHOTO) BelIecTBa. EMMHUIIBI M3MEPEHUS KOJIMYECTBA aJICOPOMPOBAHHOTO ra3a
WJIY TIapa Ha TBEPAOMIIOBEPXHOCTH.

W3oTepmbl, n300aphl, H30CTEPHI, U30MUKHBI a1copOLnu. Buasl rpaguueckux 3aBUCUMO-
cTei.

Tunsl uzoTepMm agcopOimu no kinaccudukanuu C. bpynayapa, JI.Jlemunra, Y. Jlemunra.
Ancopbunonnsie cuibl. Crenuduueckas u Hecneruduueckas agcopouus. Tumnsl agcop-
OenToB u ayncopbaros o knaccuduranuu Kucenesa.

PeanbHble TBepable TeNa. DHEPreTuYecKas U reoMeTpuuecKasi HEOJTHOPOJHOCTb TBEPAOH
MTOBEPXHOCTH.

BuemHss 1 BHyTpEHHsIsI HOBEPXHOCTH TBepAOro tena. [lopucteie 1 HENMOPUCTHIE TENa C
O0JBIION YAETHHON TTOBEPXHOCTHIO

VY aenpHas noBepxHOCTh TBepAOTo Tena (Sya). COOTHOIIEHUS MEXAY YACIbHON OBEPXHO-
CTBIO M pPa3MEPOM YaCTHIL TBEPABIX T€J Pa3HOil CTPYKTYpbl. CBA3b BEIMUUHBI SYJI C EMKO-
CTBIO MOHOCJIOS.

.Teopust MoHOMOJIEKYIIsIpHOI ancopbuuu Jlanrmropa. [peanockuiku Teopun. BeiBoa ypas-
HeHus aacopOuuu. Jluneitnas popma ypasHenus Jlanrmropa. Onpenenenne KOHCTaHT
ypaBHeHUs. PacdyeT BeTMUMHBI YAEIbHON OBEPXHOCTH U3 aJICOPOIIMOHHBIX IaHHBIX C IO-
MOILIbIO ypaBHeHUs JlaHrMmiopa.

Teopus MoHOMOJIEKYIISIpHO# agcopOumu JIenrmioopa. Bo3aMOXHOCTH ¥ HEIOCTATKU TEOPHH.
Teopust BOT. Ypasuenue bOT B nuneiinoit popme. OnpeneneHue yaeabHOM MOBEPXHOCTH
TBepaoro Tena metogom bOT.

OmnpeneneHue BEIMYUHBI yIeIbHOM noBepxHOcTH MeToioM BOT. TpeboBanus k aacopba-
Tam.

Onpenenenne BeIMUNHBI yAEIbHON oBepxHOCcTH MeToioM BbOT IlpoBepka HanexHOCTH
orpezeneHust eMKOCTH MoHocos 1o yp.bOT.

VYcnosus, npuMmenenns meroga bOT nis onpenenenus BeIMUNHBI yAE€IbHOW TOBEPXHOCTH
TBEPABbIX TEJ.

Meton onpeneneHus BEIUYUHBI yIEIbHON NOBEPXHOCTHU 110 OJHOM TOYKE HA U30TEPME all-
copOIuu.

Hcnonb30BaHue CTaHAAPTHBIX U30TEPM a/ICOPOLIMU /171 aHAIM3a aJCOPOIIMOHHBIX JaHHBIX.
Kpurepuu Bb1OOpa cTaHAAPTHBIX U30TEPM.

AHanu3 u30TepM afcopOIMK ¢ TOMOLIbIO t-rpadKOB: KpUBBIE 3aBUCUMOCTH BETMYHUHBI a1
COpOLIMH OT TOJIIUHBI aACOPOLIMOHHON TUIEHKH. PacueT BeNMnYUHbI yeIbHON TOBEPXHOCTH
no t-rpadguxam. Biausiaue MUKpo-nUMe30nopucTOCTH Ha hopmy t-rpadukos.

Memoouyeckue mamepuansi, onpeoensarowue npoyedypvl OYeHUBAHUA 3HAHUL, YMEHU,

HAaBbIKO8 U (Unu) onvima O0esimelbHOCMU, XapaKmepuzylowux 2manvl QOpMUposanus Komne-
meHyul

[Tpouenypa npoMeXKyTOUHOM aTTeCTallMU MPOXOJAUT B COOTBETCTBUU ¢ [lo0KeHEM 0O TEKyIeM
KOHTpPOJIE U MPOMEXYTOUHOHU arTecTanuu odyqaromuxcs B PI'60Y BO HUY MI'CY.
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- ATTecTalliOHHbIE MCIIBITAaHUS MPOBOAATCS NpENoAaBaTesieM (MM KOMHUCCHEH mpe-
1oJiaBareie — B cay4yae MOAYJIbHOW AMCLMILINHBI), BEAYIUM JIEKIIMOHHBIE 3aHATHS I10
JAHHOM JUCLUIUIMHE, WIKM IpenojaBaTesiMM, BEAyLIUMH IIPaKTUYecKHe U jJabopaTop-
HbIE 3aHATHUS (KpOME YCTHOTO 3K3aMeHa). [IpucyTcTBre MOCTOPOHHUX JIMI B XOJ€E IPO-
BEJICHUS aTTECTAl[MOHHBIX MCIIBITAaHUI 0€3 pa3pelieHns peKTopa Ui IpopeKTopa He J10-
nycKaeTcs (3a UCKIIOUEHHEM pAaOOTHHKOB YHHBEPCHTETA, BBITOIHSIOMIMX KOHTPOJIHPY-
fo1Me QyHKIMY B COOTBETCTBUM CO CBOUMHU JOJKHOCTHBIMU 00s3aHHOCTAMU). B ciyuae
OTCYTCTBHMSI BEAYLIETO IIPETOAABATEN aTTECTAMOHHBIE UCIIBITAHUS IPOBOIATCS IIPEIIO-
JlaBaTeseM, Ha3HAYE€HHBIM IMUMCbMEHHBIM paclopsKeHHEM 10 Kadeape (CTpYKTypHOMY
MOAPa3/ICIICHHUIO).

- WMHBanuapl ¥ 1M1a ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3/10POBbs, UMEIOIIME HapYy-
LICHUS OIIOPHO-ABUTATEIIBHOIO alapara, JOIyCKalTCs Ha aTTeCTAllMOHHBIE UCIIBITaHUS
B COIPOBOXKIACHUH aCCUCTEHTOB-CONPOBOKAAIOIIHNX.

- Bo Bpems aTTrecTallMOHHBIX HUCHBITAHUHM OOydaromMecs MOTYT HOJb30BaThCs MPO-
rpaMMoil y4eOHOW JAUCIUIUIMHBI, a TAKXKE C pa3pelieHus MPernoaBaTelis CIpaBOYHON U
HOPMAaTUBHOM JIMTEPATYPOH, KaJIbKYJIATOPAMHU.

- Bpems moAroToBKHM OTBETA IIPU CAAaYe 3aueTa/3K3aMeHa B YyCTHOU (hopMe T0JIKHO
cocTaByATh He MeHee 40 MUHYT (1O JKeJIaHUI0 O0y4aroIIerocsi OTBET MOXET OBbITh J10-
cpouHbIM). BpeMms orBeta — He Ooree 15 MuHYT.

- Ilpm moaroTroBke K yCTHOMY 3K3aMEHY DK3aMEHYEMBIH, KaK IIPABUIIO, BEJIET 3aIllUCH B JIH-
CT€ YCTHOT'O OTBETA, KOTOPHI 3aTeM (110 OKOHYAHUH SK3aMEHA) CAAETCs IK3aMEeHaTopy.

- [Tpu mpoBeAeHNU yCTHOTO HK3aMEHa 3K3aMEHAIMOHHBIA OMIIET BBIOMPAET caM JK-
3aMEHYEMBIU B CIIy4YalHOM IIOPsIJIKE.

- DK3aMeHaTOpy MpPeNOCTaBIsAeTCs MPaBO 337aBaTh O0YYAIOIUMCS JAONOJHUTEIbHbIE
BOIIPOCBHI B paMKax IPOrpaMMbl JAUCLHUIIIMHBI TEKYIIEr0 CEMECTpa, a TAKXKeE, OMHUMO
TEOPETHYECKUX BOIPOCOB, AABATh 3a/1a4d, KOTOPBIC M3y4aIUCh HA NPAKTUYECKUX 3aHS-
THUSX.

- OrneHka pe3yJabTaToOB YCTHOIO aTTECTAL[MOHHOTO UCHBITAaHUS 00BsABIsAETCA 00yyaro-
LIUMCS B JIEHb €r0 MPOBEACHUS.

8. IlepeueHb OCHOBHOIi M IOMOJHUTEIbHON YUeOHON JUTEPATYPbI, HEOOXOAMMOIi 1151
OCBOCHHUS TMCUMILINHBI (MOLYJIs1)

Ne HaumenoBanue ABTOp, Ha3BaHUE, MECTO KonnuectBo Yucno
1/ JIACITATITAHBI W3JIaHMsI, U31aTeILCTRO, 9K3EMILISIPOB oOyJaromuxcs,
1 (Momyst) B COOT- TOJl M3AaHUs yueOHOH MMeYaTHBIX U3TaHUI OJTHOBPEMEHHO

BETCTBHUH C yueO- | ydeOHO-METOUIECKOM JIn- M3YYaroIux

HBIM TIJIAHOM TepaTypHl, TACTIUATLIUHY
KOJIMYECTBO CTPAHUI]
1 2 3 4 5
OcHosHas aumepamypa.
9bC ACB
MeTtoasl 1 ipu- | MeTozb! MOTy4YeHHs U UCCIEN0- Pesxum noctyna:
GOPBI VIS HC- BaHHs HAaHOMATEpUanoB 1 HaHo- | Nitp//www.iprbookshop.ru/

CenOBAHMH CTPYKTYp [DIEKTPOHHBIH pecypc]: 24139.— OBC «IPRbooks»

HAHOMATEPHAJIOB 1ab0paTOPHBIH npz;cmécyM 1o
HAHOTEXHOJIOTUAM. Y4eOHOe MMo-
1 HAaHOYaCTHULL OTCEXHOJIO cOHOC 11O

cooue/ E.JI. Mumuna [u ap.].—

DIIeKTPOH. TEKCTOBHIE JaAHHBIC.—

M.: BUHOM. JlabopaTopwus 3Ha-
uuif, 2013.— 185 ¢c.—



http://www.iprbookshop.ru/

Kansiruna O.H. ®usuueckue me-
TOJIbI UCCIIE/IOBAHUS BEIIIECTB
[DnexTpoHHEBIA pecypc]: yaeoHOoe
nocodue/ Kansiruna O.H., Yetse-
pukoBa A.I'., bepauuckmii B.JI.—
DNEKTPOH. TEKCTOBBIC TaHHBIC.—
Opendypr: OpeHOyprekuii rocy-
JlapcTBEHHBIN yHUBEpcuTeT, ObC
ACB, 2014.— 141 c.—

Pexxum pocryna:
http://www.iprbookshop.ru/

33663.— OBC «IPRbooks»

PacTpoBas 31eKTpoHHass MUKPO-
CKOIIUSA JIsl HAHOTEXHOJIOTUH
[DmexTpoHHBIN pecypc]: MeToabI
1 IpuMeHeHne/ — DJIEKTPOH.
TEKCTOBbIE JaHHble.— M.: BU-
HOM. JlabopaTopus 3HaHUH,
2013.— 606 c.—

Pexxum pocryna:
http://www.iprbookshop.ru/

24329.— OBC «IPRbooks».

OJIHUmejlbHasA iumepanypa.

HTb MI'CY

MeTtoas! u ipu-
OOpHI 17151 UC-
clIeJOBaHUI
HAaHOMAaTEPHUaIOB
M HaHOYACTHIL

MerTo/1p1 UCCIIEIOBAHUS MaTepua-
n0B: CTpyKTypa, CBOICTBA U MPO-
LIeCChl HAHECEHUs HeOpraHude-
ckux nokpseituii [Text] / JI. U.
Tyumackuit [u gp.]. - M. : Mup,
2004. - 384 c. : mi. - ISBN 5-03-
003572-9.

10

HcnpiTanue u uccinenoBaHue
CTPOUTEIILHBIX MaTCPHAJIOB
[Tekcr] : yueb. mocobue AJist By-
308/ JI. B. FOmuna ; MxeBckuii
roc. TexH. yH-T. - FxeBck : U3n-
Bo MIxkI'TY, 2005. - 234 c. : umn. -
bubmwmorp.: c. 231 (19 Hazs.). -
ISBN 5-7526-0247-5

10

Hanomarepuansl [Tekcr] : yueb-
Hoe nocooue / JI. Y. PeDKOHKOB,
B. B. JIéBuHa, 3. JI. /I3uasurypu.
- 2-e m311. - Mocksa : BMUHOM.
Jlaboparopus 3nanwmii, [2012]. -
365 c. : un., Tabu. - (HaHOTEXHO-
norun). - bubmmorp.: c. 363 (12
Ha3B.). - ISBN 978-5-9963-0345-8

30

10

Metonbl 1 nipu-
OOpBI 115 uc-
clIeJOBaHMIA
HaHOMaTEepHaJIOB
W HAaHOYACTHI]

OCHOBBI HAHOCTPYKTYPHOT'O Ma-
TepuanoBesieHns. BosmoxkHocTH 1
npobnems! [Tekcr] : MoHOTpadus
/ P. A. ArnpueBckuii. - Mockga :

BMHOM. JlabopaTopus 3HaHMH,

2012. - 252 c. : ni., TadI. -
(Hanorexnonorun). - bubamorp. B
Koute rias. - ISBN 978-5-9963-
0622-0

30

10

OBC ACB
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Knapk 3.P. Mukpockonuueckue Pexum nocrymna:
METO/IbI HcciiefioBanus MaTepua- | http://www.iprbookshop.ru/
J10B [1eKTpoHHBI pecype]: Mo- 12728.— DBC «IPRbooks»
Horpadust/ Kiapk 3.P., D6epxapn
K.H.— DneKTpoH. TEKCTOBBIE
nmanuaeie.— M.: Texaocdepa,
2007.— 376 c.—

Pexxum pgocryna:

Proxonkos J1. 1. Hanomarepuansl | ./ v inrbookshop

[DnexTpoHHBIN pecypc]: yueOHoe

rocobue/ Penkonkos J.U., JI€pu- ru/
na B.B., Isumsurypu 23.J1.— 4593.— DOBbC
DNEeKTPOH. TEKCTOBHIE JTaHHbIE.— «IPRbooks»

M.: BUHOM. JlaGopaTopus 3Ha-
anii, 2012.— 365 ¢c.—

Pexxum pgocryna:

MCTpOJ'IOI‘H'—IeCKOe o0ecrieyeHue http//WWW ipl’bOOkShOD ru

HaHOTEXHOJIOTHI U TIPOTYKIIUU /
HAHOWHIYCTPHUU [ DNEKTPOHHBIN 33401 _ 3BC
pecypc]: yuebHnoe mocodue/ O. /1. ) <IPR‘.books»

AmnamuHa [u 1p.].— DIeKTpoH.
TEKCTOBEIC maHHbIe.— M.: Jloroc,
2011.—591c.—

9. IlepeyeHnb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHHKALMOHHOI ceTu « UHTepHeT» (1a-
Jee — ceTb «AHTepHeT), HEOOXOAUMBIX /1JIs1 OCBOEHMS U CHUILIUHBI (MO1YJIf)

HaumenoBanwue pecypca cetu «MHTEpHET) DJIEKTPOHHBII aJipec pecypea
«Poccuiickoe o0pazoBanue» - dheaepalbHbII MOPTAT http://www.edu.ru/index.php
Hayunas 37ekTpoHHasi OMOIHOTEeKa http://elibrary.ru/defaultx.asp?
DnextponHas 6ubanorednas cucrema IPRbooks http://www.iprbookshop.ru/
denepanbHas YHUBEPCHTETCKAas KOMIBIOTEPHAs CeTh

http://www.runnet.ru/
Poccun

Nudopmarmonnas cucrema "EnuHoe OKHO AocTymna K 00-
pa3oBaTeNbHBIM pecypcam”
Hay4Ho-TexHUUECKHI1 KypHaJ IO CTPOUTENLCTBY M apXu-
tektype «Bectauk MI'CY»

http://window.edu.ru/

http://www.vestnikmgsu.ru/

Hayuno-texuuueckas 6udamorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/
pasnen «Kadenpsr» Ha odunuansaom caiite MI'CY http://WWW.mgsuurérju}él;rf]é\é?irlsItyabout/Strukt
10. MeToauyeckue yKa3aHus i 00y4alOMIMXCS 10 OCBOCHUIO TN CHUIIHHBI (MOXYJIA)

OpFaHI/IBaHI/IH ACATCIbHOCTHU 06yqafomeroc;1

1. Hanucanue KOHCHEKTa JIGKIMHA: KPaTKO, CXEMaTH4YHO, MOCJIEI0BATEIbHO (UKCHUPOBAThH
OCHOBHBIE TOJIO’KEHUS, BBIBOJIbI, (OPMYIUPOBKHU, 0000IIEHNS, TOMEUaTh BaXKHBIE MBICIIH, BbI-
JEJIATh KIIFOUEBBIE CIIOBA, TEPMUHBI.

2. 3HaKOMCTBO C OCHOBHOH M JIOTIOJIHUTEIIBHOHN JTUTEPATypOid, BKITIOUYAs CIIPABOYHBIC M3/1a-
HUS, 3apyOeKHbIe MCTOUHUKHU, KOHCIIEKT OCHOBHBIX MOJOXEHUN, TEPMUHOB, CBEICHUH, TpeOy-
IOLUXCS JUTsl 3alIOMMHAHUS U SBISIOLIMXCS OCHOBOIOJIAraloIIUMHU B 3Toi Teme. PaboTa ¢ KOH-
CIIEKTOM JICKLIUH, ITIOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM.

3. VM3y4yeHne Hay4HOM, yaeOHOM, HOPMATUBHOM U IPYTOi TUTEPATyPHI.

4. OmnpeneneHue BOMPOCOB, TEPMUHOB, MaTepuaia, KOTOPBIH BBI3BIBAET TPYAHOCTH, MTOME-
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TUTh U MOTBITATHCS HAUTH OTBET B PeKOMEHIyeMoil nuteparype. Eciau camocTosTensHo He yaa-
eTcsl pazoOpaThcs B Marepuaie, Heo0XoauMo chOpPMYITUPOBATh BOMPOC H 3a7aTh MPENoaBaTe-
JII0 Ha KOHCYJIbTAIMH, Ha IPAKTHYECKOM 3aHSATHH.

5. YenuTh BHUMaHHE CJICIYIOIUM OCHOBHBIM MOHSTHSAM (HAHOYACTHIIBI, HAHOMATEPHAJIBI,
¢u3nveckre OCHOBBI METOAA WCCIICAOBAHUS, B3aHMMOJACHCTBHE BELIECTB U YACTHI], CTPYKTypa
MaTepHuasoB) U Jp.

6. IIpocMOTp peKOMEHIyeMOM JIUTEPATYPHI.

7. PaboTa ¢ KOHCIIEKTOM JICKIIUH, TIOJTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM U JIp.

8. Ilpu moAroroBke K 3a4eTy HEOOXOAWMO OPHUEHTHPOBATHCS HA KOHCIEKTHI JIGKLIUH, pe-
KOMEH]IyeMYIO JTUTepaTypy H Jp.

11. IlepeuyeHb HH(OPMAIHOHHBIX TEXHOJIOT U, HCNOJIb3yeMbIX IIPH OCYIIECTBJIEHHH
00pa3oBaTeILHOIO NMpolecca Mo TUCHUILINHE (MOYJ/II0), BKJIIOYAasl MepeYyeHb MPOrpaMMHO-
ro odecnevyeHusi 1 HHPOPMAMUOHHBIX CIIPABOYHBIX CHCTEM (MPH HEOOXOAMMOCTH)

11.1. Ilepeuenv un@dopMayUOHHBIX MEXHOI02ULL, UCNONIL3YEMbIX NPU OCYUWeCmBIIeHUU 00pa3o-
6amenbHO20 npoyecca

Ne | HaumenoBanue paszje- Tema Nudpopmammon- | Crenens
n/n J1a IUCLUTIINHBI HbI€ TEXHOJIOTMH| OOecreyeH-
HoctH (%)

1 OCHOBHBIC TOHATHS U ONPEACICHUS:
HAaHOHAyKa, HAHOTEXHOJIOTHS, HaHO-
MaTepHalbl, HAHO "HHXKCHEPHS,
HAHOCTPYKTypHpOBaHHble Matepua-| Cnaim mpe-
ael. Knaccudukarnuss HaHOOOBEKTOB 3eHTaluU
MO0 BEJIMYHHE MPOCTPAHCTBCHHOU
pasmepHocTH. OOIIMe 3aKOHOMEPHO-
CTH IOBEIEHU HAHOOOBEKTOB.

Baenenue. 100

2 Hcropust pa3BuUTHS CKaHUPYIOLLEH
30HA0BOM  Mukpockonuu  (C3M).
OOmue yCTPOWCTBO W IPUHIUIIBI
paboter C3M: 30HAOBBIE IAaTYUKH,
CKaHUPYIOIINE 3JIeMEHTHI, THUIBI B3a-
CxaHupyromue dJ1e-  [umoseicTBHi, posh 00paTHOH CBA3H.
MEHTHI 30HJ0BBIX MHK- |Kimaccudukanus meromoB C3M. O6-
POCKOITOB 30p PYCCKOSI3BIYHOM yueOHo-
HayyHOU jutepaTypsl mo C3M. Tu-
Il CKaHEPOB, MpUMEHsAeMBIX B C3M,
OCHOBHBIE CBOWMCTBA IbE30KEpaMHye-
CKHX MaTepHaJioB, JIE)KAaIIHe B OCHO-
BE€ X U3TOTOBJICHUS.

Cnaiin nipe-
3eHTalluu

100

3 dusnyeckre 0OCHOBBI PadOTHI CKaHU-
pymollel TYHHEJIbHOWM MHUKPOCKOIUHU
(CTM). OyHKIUSA COCTOSIHUS CUCTE-
Mbl, ypaBHeHue lllpenunrepa. Tyn-
CkaHupyromas TyH- |uenbHblit 9Q¢pext. TyHHENbHBIHA 20-
HEJIbHAS! MUKPOCKOITHS ((PEKT B KBa3UKIACCUYECKOM IpH-

U CIIEKTPOCKONHUsT  |OnmKeHud. 30HHAs CTPYKTypa Me-
TaJJIOB, JHEPreTHYECKOe pacIpese-
JIEHUE DJIEKTPOHOB B Metaye. TyH-
HEJbHBIM TOK B CHCTEMax MeTal-
JUDJIEKTPUK-METAlT M MeTall-

Craiin npe-
3eHTalluU

100
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TUDIIEKTPHUK-TIOTYTIPOBOTHUK.
YCTpoHCTBO M NPHHLUI PabOTHI
CTM.

ATOMHO-CHIIOBast MUK-
pockomnus

3oH006ble Oamuuxu O AMOMHO-
cunoeotl  muxpockonuu. (OCHOBHBIE
TUIBI KAHTWUJICBEPOB — 30HJIOBBIX
JATYNKOB, UCTIONH3yEeMbIX B aTOMHO-
cuioBoir Mukpockonuu (ACM). Pe-
KUMbI paboTel ACM: KOHTakTHas
ACM, OeckoHTaKTHass W TIOIYKOH-
taktHas ACM.

Konmaxmmnas amommno-cunosas mux-
\pockonus. YCTPOHCTBO W TNPHHLUI
pabotel C3M B KOHTaKTHOM pPEKHUME
ACM, onTHYecKnil CHIIOBOHCEHCOP.
beckonmaxmnas u nonyxonmakmmnas
MemoOUKU amoMHO-CUNOB0L MUKDO-
cKonuu

Teopust KonebGaHuii KaHTUIIEBEpa:
CBOOOJIHBIC M BBIHYXJICHHBIC, JIH-
HEWHBIE W HENWHEHHBIE KOJIEeOaHUS
KaHTHIIEBEPa, MOJIbI KOJIEOaHHI.
YCTpoHCTBO M TPUHIMI PaOOTHI
C3M B OECKOHTAaKTHOM H TIOJYKOH-
TakTHOM pexxumax ACM.

Craiin npe-
3eHTallUuU

100

MaruurtHas cuioBas
MUKPOCKOTIHS

UccnenoBanne MarHMTHBIX CBOMCTB
MaTepHaJoB METOJOM MAarHUTHOM
cwioBoil  mukpockonuu  (MCM):
npuniun paboret C3M B pexume
MCM, tpeboBaHMs K 30HIOBBIM J1aT-
YUKaM, OCOOEHHOCTH B3aMMOJEH-
CTBHA 30HJa C MAarHUTHBIM TOJEM
oOpa3ma, mpobOiema Tomorpaduye-
CKuX apTedakTOB M KauyecTBO IOJIY-
YaeMbIX H300pasKeHH.

[Ipumeps! uccienoBaHNs MAarHUTHBIX
HaHo4acTHll MeTogoM MCM.

Cnaiin nipe-
3CHTAIHU

100

DNEeKTPUIECKUE METO-
JMKHU CKaHUPYIOIIeH
30H]JI0BOM MUKPOCKO-

Uu

Konmaxmmuvie 2nexmpuueckue Me-
MOOUKU  CKaHupyrowel  30H00801l
MUKpOCKONUUL

Hccnenosanue JJEKTPUYECKUX
CBOICTB MAaTE€pUAIOB C IIOMOILBIO
C3M. 30HI0BBIE JAaTUUKU IS DIIEK-
TPUYECKUX  METOJAUK  H3MEpPEHUs.
OneKTpoMeXaHH4eCKoe B3aUMOJEH-
CTBHE MEXIy KaHTWJIEBEPOM M 00-
pa3LoM B KOHTAKTHOM PEXHUME.
Lleyxnpoxoonvie snexkmpuuecKue Mme-
MOOUKU  CKaHupyrowel  30H0080U
MUKpOCKONUUL

Peanmuzanust 3JIEKTpUYECKUX JABYX-
poxoaHbIX MeToauk C3M B OecKOH-
TAKTHOM M TIOJyKOHTAKTHOM DEKH-
Max.

MuKpoCKOIusi MOBEPXHOCTHOTO I0-

TeHIMana (MeToy 30HAa Kenbpuna).

Cnaiin nipe-
3eHTallUU

100
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Ckanmpyromasi €MKOCTHasi MHKpPO-
CKOTIHSL.

OnruyecKkue METOIUKU
CKaHUpYIOLIEl 30H10-
BOM MUKPOCKOIIUH

Cranupyrowas  1aszepHas  KOHGO-
KabHAas MUKDOCKONUS
[IpeumyimectBa METOAOB ONTHYE-
CKOM MHKPOCKOIHUHU TPU HCCIIEN0BA-
HAW MaTepuaioB. JudpakmoHHbBIH
npeaeNn MOPOCTPaHCTBEHHOTO paspe-
IICHUS KJIACCUYECKOM ONTHYECKOM
MUKPOCKOITHH.

Cranupyrowas OIUNCHENOAbHAS ON-
muyeckas MUKpPOCKOnUs

O6nacty OIMKHETO U JaJIbHETO IOJIs
IIPH TIPOXOKJIEHUH CBEeTa depe3 Ccyo-
BOJIHOBYIO uadyparmy, IpeoJIoJicHUE
ONTHYECKOT0 JTU(PPAKITMOHHOTO TIpe-
Jiena, uesi CKaHUPYIOIero OJrKHe-
MOJIBHOTO ONTHYECKOTO MHKPOCKOIIA.
YCTpoMCTBO, MNPUHLMUII  JEHCTBUSA,
TUIBl UCIHOJIb3YEMBIX 30HIOB U OC-
HOBHBIE PEXHUMBI PaOOTHI CKaHUPY-
FOIET0  OMMKHEIIONBHOTO  ONTHYE-
CKOI'0 MUKPOCKOIIA.

Cnaiin nipe-
3CHTAIHH

100

CkaHupytoas 30H710-
Bas TuTOrpadus

Ou3nyecKre OCHOBBI 30HJIO-
BOW NUTOTpaduu B pa3iIMYHBIX pe-
xumax C3M: CTM swurorpadus,
ACM cunosas nutorpadus, aHOAHO-
OKHUCJIUTENIbHAS  JUTOrpadus, Jio-
KallbHOE TIEPEKIIIOYCHNE MOIIIpH3a-
LM B CErHETODJIEKTPHUKAX, JTUTOTPa-
(¢us c MOMOIIBIO 30HIAa CKAHHUPYIO-
IeTro ONKHETIONBHOTO ONTHYECKOTO
MHUKPOCKOTIA, HaHOMAaHUITYJISIHH
OTJCTBHBIMA aTOMaMH U MOJIEKyJia-
MU.

Craiin npe-
3eHTalluU

100

[IpocseunBaromas
JJIEKTPOHHAS. MUKPO-
ckonus (II9M).

OCHOBBI TEOpUH TPOCBEUH-
BAIOIIEH 3JIEKTPOHHOW MHKPOCKO-
nuu. MexaHu3mbl  (GOPMUPOBAHUS
KOHTpacTa. BBeneHune B TeOpuIo KOH-
Tpacra. YCTPOMCTBO U MPUHIUI JI€Hi-
CTBHUS IPOCBEUYMBAIOIIETO 3JIEKTPOH-
HOro MuKpockona. PopmupoBaHue
n300paKeHnss B TPOCBEYHMBAIOIICM
3NEKTPOHHOM MHKpocKone ['eomer-
pust AupaKIMOHHOM KapTHHBIL. 3a-
koH bparra m oOpaTtHas pemeTka.
CrpyKkTypHas aMILTUTYZA.

Cnaiin nipe-
3eHTalluU

100

10

[IpocBeunBaromas
AIIEKTPOHHAsI MUKPO-
CKOITNS BBICOKOT'O pa3-
pewenus (BPIIOM).

IIOM BBICOKOTO pa3perieHns
(BPIIOM). KonTtpacT KpucTamuide-
ckori pemerku. BPIIOM B mHOTO-
MYy4YKOBOM  reomerpuu  (on-axis).
OJeMeHTbl TEOpHH H300paKeHHUs.
@yHKIMS Nepesadyu. Y CTPOMCTBO U
NPUHLMIT JIEHCTBUS POCBEUYMBAIO-
IMX DJEKTPOHHBIX MHKPOCKOIOB

Cnaiin nipe-
3eHTallUU

100
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BbICOKOro paspemeHus. Kontpact
Myapa (moirépatterns). TpaHcmsau-
OHHBIM M poTanoHHBIA Myap. IIpu-
MepBI HCIIOJIb30BaHUSA KOHTPACTa My-
apa.

11

PactpoBas anekTpon-
Hasi MUKPOCKOTIHSI

(POM).

®u3nyeckrue OCHOBBI pacT-
pOBOM 3JIEKTPOHHONH MHUKPOCKOIIHH.
YeTpoiicTBO W TIPHHIOMI — PabOTHI
pacTpoBOrO 3JIEKTPOHHOTO MHUKpPO-
ckona. BzaumMojelcTBUE 3JIEKTPOH-
HOTO Ty4ka ¢ obpasmom. Heympyroe
paccesiHM€ W TIOTJIOIIEHUE 3HEPruu.
Bo30yxaeHne pEeHTTeHOBCKOTO H3-
mydenus. Co3manme wM300paskeHUs
XapaKTePUCTUIECKIM PEHTTEHOM.

Craiin npe-
3eHTallUuU

100

12

PentrenoBckuii azo-
BbII U CTPYKTYPHBII
aHaJIN3.

CrieKTpbl UCIyCKaHHS PEHT-
FEHOBCKHUX JIydyel. TopMo3HOE H3ILy-
YeHHEe U XapaKTepUCTHUECKHUX
cnektp. [lormomienre peHreHoBCKUX
Jydyed BewlecTBOM. PacceuBaHue
PEHTICHOBCKHX  Jiydei.  OddexT
Komnrona. ®otoaddexr. dudpak-
LHs PEHTTEHOBCKUX Jy4eil. YpaBHe-
mue Bymneda-bparros. Kadecrtsen-
HbeId (ha3oBbIi aHanu3. HMcmonb3oBa-
Hue kaptoreku JCPDS. Pyunoii ka-
YeCTBEHHBIN ()a30BBI aHAMW3. AHa-
JIU3 C UCHOJb30BAaHMEM YKa3aTess
XaHaBanbTa. AHaJIN3 C HUCHOJIB30Ba-
HueM ykazatens Ounka. Kommue-
CTBECHHBIII PEHTICHOBCKUN aHaJIH3.
Meron BHyTpeHHETO cTanmapra. Me-
TOJ BHEIIHEro cranpapta. llorpem-
HocTu Metoga PDA. DneMeHTh Kpu-
cramutorpaduu. ['pynmsl CHMMETPHH.

Cnaiin nipe-
3CHTAIUU

100

13

CopO1OHHBIN METO/
HCCIICTOBAHMS.

®dusznueckas agcopoOmus. Oc-
HOBHBIE TIOHSATHS H OIpeeleHUs.
AncopOuus Kak — CaMOIPOM3BOJIb-
HBIANpoLece, NOPUBOISAIIMM K pa3iiu-
YHIO B KOHIIEHTPAIUAX KOMIIOHEHTOB
BIIOBEPXHOCTHOM cCJioe U B (pase. An-
COpOITUs B TpaHUIIE pa3jesia TBEPAOE
teno-ra3. OmnpeneneHue yaeIbHON
TIOBEPXHOCTH TBEPIBIX TEN. Y Aelb-
Has TIOBEPXHOCTh TBEPJOTO Tela
(Syn). CooTHoIIEHUST MEXIY yIeib-
HOM MOBEPXHOCTHIO M pPa3MepoOM ya-
CTHI[ TBEPABIX TEJI Pa3HOH CTPYKTY-
pbl. CBsi3p BEIUYUHBI Syl C €MKO-
CThI0 MOHOCcIHOsl. Teopust moaumore-
KyJsipHOW anmcopbumm  bpyHayapa,
Ommetta, Temnepa (bBOT). Ypasue-
nue BOT B nuneiinoit dopme. Ilpu-
JIO)KCHHE YpaBHEHUS K DKCIECPUMEH-
TagbHBIM  JaHHBEIM. OmpenencHue
YAENbHON TOBEPXHOCTU TBEPIAOrO

Cnaiin nipe-
3eHTalluu

100
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tena MetosioM bOT. Ananu3 n3orepm
ancoporuu. CTaHAapTHRIE H30TEPMBI
ancoporuu. Kputepuu BeiOOpa ctaH-
JAPTHBIX W30T€PM. AHAIH3 H30TEPM
azcopOIuM ¢ TmoMonisio t-rpadukoB:
KpPUBBIC 3aBHCUMOCTH BCIIMYHMHBI al-
COpOIMU OT TOJIIUHBI aJICOPOIMOH-

HOM TuleHKH. Pacder
YOECIBHOW  IOBEPXHOCTH
rpadukam.

BCIIMNYHHBI

no t-

11.2.  Ilepeuenv npocpammHoco obecneuerus, UCHONL3YEMO20 NPU OCYULeCMBIeHUU 00pa30-

8amenvbHo20 npoyecca
He ucnons3yercs

11.3.  Ilepeuenv unghopmayuornHvlx CHPABOYHBIX CUCTEM

HMudopmaninoHHO-0MOIHMOTEYHBIE CUCTEMBI

HaumeHnoBanue peCypca CCTUu «I/IHTepHeT»

DJIeKTPOHHBIN ajpec pecypca

«Poccuiickoe oOpazoBaHuey - (heaepaabHbIA MOPTAT

http://www.edu.ru/index.php

Hayunas anekrponHast Oubinorexa

http://elibrary.ru/defaultx.asp?

DnekrponHas oubnaunoreunas cucrema IPRbooks

http://www.iprbookshop.ru/

®enepanbHas YHUBEPCUTETCKAsA KOMIIBIOTEPHAS CETh
Poccun

http://www.runnet.ru/

Wudopmannonnas cucrema "EnuHOe OKHO qoCTyma
K 00pazoBaTenbHBIM pecypcam”

http://window.edu.ru/

Hay4Ho-TexHu4ecKnii KypHall 110 CTPOUTEIBCTBY U
apxurektype «BectHuk MI'CYy

http://www.vestnikmgsu.ru/

Hayuno-texnuueckas 6ubnuoreka MI'CY

http://www.mgsu.ru/resources/Bibliote

ka/
paznen «Kadeape» Ha opunmansHOM calite MI'CY http://W}Tftiﬂ;/uél;?é\éiir/sItyabOUt/St
12. Onucanue MaTepHATbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMO¥ JJIs OCYIECTBJIEHUSI

o0pa3oBaTeIbHOIO NMpouecca nNo AUCHMUILINHE (MOIYJII0):

YueOHbIE 3aHATHS T10 JAUCHUITIIINHC ((MeTO,Z[BI u HpI/I60pI>I JIIS I/ICCJ'ICI[OBaHI/Iﬁ HaHOMa-
TECPHUAJIOB WU HAHOYACTHUID» MPOBOIAATCA B CICAYIOIIHUX O6OPYI[0BaHHI>IX y‘~I€6HBIX Ka6I/IH€TaX,
OCHAIICHHBIX COOTBCTCTBYIOIIUM 06OPYI[OB21HI/ICM " IpOrpaMMHBIM oOecreuyeHHEM:

No Bun yuebnoro 3aHsTHS
/1

HaumenoBanue 000pya0BaHUS

Ne u HaMeHOBaHMe 000-
PYIOBaHHBIX yUeOHBIX
KaOMHETOB, 00BHEKTOB JIJIs
MPOBEJICHHUS ITPaKTHYe-
CKHX 3aHITUH

4
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JleknoOHHEBIE 3aHATUSI

CrainoHapHbie/MOOUIIBHBIC (TIEPEHOC-
HbI€) HAOOPBI AEMOHCTPAITHOHHOTO
o0opymoBaHUs

AynuTopun/ay IuTOPHS
JUTSI IPOBECHUS 3aHITHH
JICKIIHOHHOT'O THIIA B CO-
OTBETCTBUU C MEPEUHEM

ayauTopHoro ¢oHaa

129337, r, Mockaa, Spo-
clIaBCKOe 11occe, 1. 26

JlaGopartopHble 3aHATHS

Knacc ¢ yueOHpIMU CKaHUPYIOIIU-
MU 30HAOBBIMHA MI/IKpOCKOHaMI/I
NanoEducator

Kommiekt o6opynoBanus s GopMOBaHUS

KMK 101, HOL] HT
MI'CY

HCIbITaHUs. 00PA3IIOB OETOHOB, BKITFOYAIO-
mmii: Bnaromep MI'4Y yHuBepcanbHBIH ,
W3mMepurens IpouYHOCTH CTPOUTEIBHBIX
Matepuanos UTIM-13 (3...100 MIIa)

anekTpoHHbIH, [Ipudop HIIP-1, Tepmo-

[ITxa¢ HOpMAaIBHOTO TBEPACHHS 00pa3I0B

Komruiekt 060pynoBaHus A1 H3MEPEHHS

MeTp nudposoii yHusepcansubii TH-1Y,
ITpu6op Buxa OI'll-1 , Cocyn niast oTMy-
yuBaHuUs eOHd U rpaBus, Cocyn A OT-
My4HBaHHUs necka, ¥YcrpoiictBo OBC,
®opma munmuHApudeckas 150x150 mm
(®11150), Dopma s OETOHHBIX 00pPa3IOB
150x150x150 omrornesmuas (OK150),
®opma kyba 111 OCTOHHBIX U PACTBOPHBIX
obpasmor 70,7x70,7x70,7 TpexrHe3aHAsA
(3DK70,7)
ABTOMaTHYECKasi CEpBOTHAPABINYECKas
cucrema 50-C8422 MCC8
Knumatnueckast kamepa WK3-190/70
ITpubop s onpenesneHust MOPO30CTOUKO-
ctu 6erora BETOH-OPOCT
YapTpa3BykoBoii pubop (aedekrockorn)
ITYJIBCAP-1.2
[Tpubop 1 onpeneneHust aKTUBHOCTH
nemenrta [IIEMEHT-TTPOI'HO3
BakyyMHBIH U3MepHTEIh TPOHUIIAEMOCTH
6erona BUII-1

nemenTHoro pacteopa CURACEM

ycaKu eMeHTHBIX 00pasioB Controls
Mensauna Budpanuonsas MB-0,01

Menbuauua maposas 40-MJI

010 VJIK YuyeOnas na-
6oparopust «TexHoo-

T'HU BSOKYIIUX BEIICCTB
1 OETOHOBY.
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Onekrponnsie Beckl GF - 2000
JByxuana3oHHbIE HJIEKTPOHHbIE BECHI
GP-32K
ImudoranpHas yctanoBka PSM.4
Kamepa yHuBepcanpHas npormapoyHas
KVYII-1
Kommnext o6opynoBanus aist GopmMoBa-
HUS ¥ UCTIBITAHUS 00pa3ioB OETOHOB U
pactBopoB CONTROLS, Bxutouaromuii:
beronocmecurens CK-11b-10, ®opmbl
nipusmbl 70%70%280 - 6 mt, Dopmbl KyObI
70*70*70 - 10 T, ®opmbl npu3z-
Mb1100*100%400 - 6 mT 010 VJIK Yyebuag na-
AUTOMIX AproMatudeckuii npo- Goparopus «TexHOIO-
TpaMMHUPYEMBIH PaCTBOPOCMECHTEINb
BcerpsixuBaroliee yCcTpoicTBO AJis YIIOT- AU BSOKYIIHX BCIICCTB
HEeHHs 00pa3LoB MPU3M LIEMEHTA 1 OETOHOBY.
Berpsaxusatomuii cronr 800x800 MM, MHO-
TOKOOPAWHATHBIN BCTPSAXUBATENb IJISI CHT
@ 300 MM, Habop cut @ 300 mm
[pecc ass ucnblTaHKUsE CTPOUTENBHBIX Ma-
tepuanos [150
W3mepurens comepkaHust BO3/1yXa B pac-
TBOpax, 00beM 1 1., V-00pa3Has BOpOHKa
quia ucneitanus CYbD, Yerpoiictso ¢ L-
o0pazubM koM 1t CYB, YerpoiictBo
¢ J-o6pazubemM xombrioMm st CYB, [pubop
U1t onpenenenus pacmisiBa CYb

[IporpamMMma coctaBiieHa B COOTBETCTBUU ¢ TpeboBaHusiMu DenepaibHOro rocyaapcTBEH-
HOTO 00pa30BaTEIILHOTO CTaHAapTa BHICIIEIO 0OPa30BaHUS C YIETOM PEKOMEHIAIUN U MpUMEp-
HOM OCHOBHOI 00pa30oBaTeNbHOM MPOrpaMMON BBHICIIErO OOpa30BaHHs IO HAMPABICHUIO

08.03.01 CrpowutenbctBo, npoduisb «I[Ipou3BoACTBO U MPUMEHEHNE CTPOUTEIIBHBIX MAaTEPHAIIOB,
U3JIEIIUN U KOHCTPYKLIUI.



