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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

LlenssMu OCBOCHMS TUCIMILIMHEI SBISIETCS (HOPMUPOBAHHUE Y O0YUAIOIIUXCS OMPEAETICHHOTO

OOI1

npoeCCUOHATTLHON IEATEILHOCTH.

(m.5 O6me#t xapaktepuctukun OOII) cocTtaBa KOMIIETEHIMH ISl TOJATOTOBKH K

KOZI COCTaBJIﬂ]OHIHe pe3yJibTaTOB OCBOCHHUSA (lIecKle'lT()pbl KOMHeTeHHI/lﬁ)
HaumenoBanue
KOMITETEHIINH
KOMIIETEHIIUH HaumeHoBaHmne
Kon
Crocoben YK(Y)-1.B2 Biageer cmocoOHOCTRIO CIEIaTh BBIBOALI O KAadeCTBE
OCYIIECTBIIATH (0OBEKTUBHOCTH) IPEACTABICHHONW HAYIHOW KOHIICTIITIH
TIOUCK,
KPUTHUYECKUI >
P YK(V)-1.y2 YMeer  NpUMEHATh  pa3lUuHble  TUIBl  HAay4yHOH
aHaJu3 M CHUHTE3
apryMeHTallMu [Js J0Ka3aTesIbcTBa WJIM OIPOBEPIKEHUS
nHdopmanuy, M
YK(VY)-1 Npe/ICTaBICHHON HHpOpMau
TIPUMEHSTh
CHUCTEMHBIN
TOJXO0 JIuIE
pelueHus YK(V)-1.32 3HAET pa3IuYHbIE TUIBI HAYYHOH apryMEHTalluH
TOCTABJICHHBIX
3a1a4
CriocoGHocTE BriazieeT ONBITOM MPUMEHEHHs HOBEHIIHMX JOCTHKCHHH M ydeTa
HCIIOJIb30BaTh OIIK(Y)-6.B1 p . e
S COBPEMEHHBIX MPOOJIEM B HAYYHO-HCCIEA0BATENbCKOM padoTe
COBPEMEHHBIX
npooaeM " VYmMmeer HCIOJIb30BaTh HOBeHIINE OCTHIKCHHUS B
OIIK(Y)-6 poby OIIK(Y)-6.V1 > A
HOBEHIINX HCCIIeI0OBAaTENbCKON paboTe
JOCTYDKCHUH (U3NKH
B HayHHo- 3HaeT COBpeMEeHHBIE POOIEMBI U JOCTHKEHHUS (PU3UKH B HAYYHO-
HCCIIETOBATEIBLCKON OIIK(Y)-6.31 p e mp e
HCCIIeI0BaTeNbCKON paboTe
pabote
CriocoOHOCTH o o
BriaieeT OIBITOM HCCIEIOBaHUN CBOMCTB Ha CKaHHPYIOIIEM
CaMOCTOSITEIHHO N
30HJJOBOM MHKPOCKOIIE METAUIOB W CIUIABOB JUIS  YCIEIIHOWM
CTaBUTh KOHKPETHBIC [K(VY)-1.B2 o
B — paboThl B MEPCIEKTUBHBIX OOJACTAX HAYYHBIX HCCIEIOBAHUIMA
layd (HAaHOTEXHOJIOTHIi, HAHOMATEPUAJIOB U BOJOPOIHOI YHEPTETHKH)
HCCIIeJOBaHHMIT B
obnacti QU3NKH |
pewaTs ux [¢ [K(Y)-1.y2 YMeer HCNONb30BaTh TBOPUECKUH IMOAXOJN JUIS HCCIIEAOBaHUS
MK(Y)-1 MIOMOIIBIO nedeKToB B TBEPIBIX TeIax
COBpPEMEHHOU
anmaparypbl u
WHPOPMAITHOHHBIX
TEXHOJIOT il ¢ MK(Y)-1.32 3Haer (yHAaMEHTANbHBIE OCHOBBI METOAOB CKaHHpYIOMIEH
HCIOJIb30BAHNEM ’ 30HJI0BOM MUKpPOCKOIINH, aHajJIu3a CBOMCTB BOJIOPO/A B MeTaylIax
HOBeHIIero U CIIaBax

OTCYECTBCHHOTO U
3apyO€KHOTO OIbITa

IIPOTrPaMMBI.

2. MecTto aucuumimnnsl B ctpykrype OOIT
JlucuuIuinHa OTHOCUTCSL K BapuaTUBHOM uyacTu bioka 1 ydyeOGHOro ruiana oOpa3oBaTesibHOM

3. Ilnanupyemple pe3yJabTaThbl 00y4eHHUs M0 AUCIHUIIINHE

[Tocne ycrientHOro OCBO€HUSI JUCIUILIMHBL Oy1yT chOpMHUPOBaHBI PE3YyIbTaThl O0yUEHUS:

Tlnanupyemblie pe3yJibTaThbl 00y4eHHsl 10 JUCHMILIUHE Komnerenuusi
Kon HaumeHoBaHue
PJI1 [Ipumensatp oOmmMe 3aKOHBI, TEOPUU IS UCCIICIOBAHUS CBOWCTB VK(V)-1
METAJIJIOB U CIUIABOB HA CKAaHMUPYIOLEM 30HI0BOM MHKPOCKOIE OTIK(Y)-6
P2 | [Ipumenste MeToabl 00pabOTKH, (QUIBTpAIllMM M aHATH3a PEe3yJbTaTOB, gigg}




MOJIy4aE€MBIX C IIOMOIIBIO CKAaHUPYIOIIEH 30H0BONH MUKPOCKOIHUH.

P13 | 3nare ¢yHIamMeHTanbHbIE OCHOBBI METOJOB CKAHUPYIOIIEH 30HI0BOU VK(V)-1
MUKPOCKOIIMH, aHAJIN3a CBOMCTB BOJIOPO/Ia B METAJIaX U CIUIABAX. HK(Y)-1

OneHouyHble MEPONPUSITHSI TEKYILIETO KOHTPOJIS M IPOMEKYTOUHOM aTTeCTAlluU IPEICTABIICHbI B
KaJIeHJapHOM PEUTUHI-TUIaHE JUCLIUILUIMHBI.
4. CTpyKTYpa M coiep:KaHue JMCIUIIIHHbI

OCHOBHBIE BUJIbI YU€OHOH 1eSTEITLHOCTH

Pa3nenbl A CHUNIHHBI DopMupyemblit Buabl yuedHoii 1eaTe1bHOCTH Oobem
pe3yJbTaT BpeMeHM, 4.

00yueHus no

JUCUUIJINHE

Paznea 1. ®u3nuecKkye 0CHOBLI PI1,2,3 geKHHH i
CKAHHpYIoMeii 30HI0B0i CpaKTI/I‘ICCKI/Ie 3aH;1Tg>1 -
MHKPOCKOMHH amocTosITeNIbHasl paboTa
Paznen 2. OcHOBHbI€ METOAUKH H PI1,2,3 Jlexuuu 4
pesxxumbl padorsr C3M 7 [IpakTHYeCKHE 3aHATHUS 4

CamocTosiTenpHas paboTa 19

- Jlexun 4

Pa3znen 3. [leTraju ycTpoiicTBa PI1,2,3

[IpakTryeckue 3aHATHS 4
CKAHHUPYIOLIUX 30HA0BBIX C 6 13
MHKPOCKOTOB aMoCTOsITeNIbHasl paboTa

Jlexun 4
Pasznen 4. Metoabl 00padoTkH, PI1,2,3

[IpakTryeckue 3aHATHS 4
bunbTpanumn u anaau3a

CamocTosTenbHas paboTa 20

uzoopakenuiit C3M

Coz[epxcaHI/Ie pa3acsioB JUCHUITIIAHBI:

Pazgen 1. dusnyeckue 0CHOBBI CKAHUPYIOLIEH 30HA0BOI MUKPOCKONUH

Paszpnen 1. dusuyeckue 0OCHOBbI CKAHMPYIOLLEH 30HA0BOI MUKPOCKONIMHU

Pa3nen mocpsiiieH M30)KEHUI0 OCHOBHBIX NMPUHIIMIIOB Pa0OThl CKAHUPYIOUINX TYHHEIBHBIX
MHUKPOCKONOB. PaccMoTpeH 3 peKT TyHHEIMPOBaHUS 3apsyKEHHBIX YAaCTHIl Yepe3 MOTEHLUAIbHBIN
Oappep M KOJMYECTBEHHBIE XAapPaKTEPUCTHUKH, UCIOJb3YyeMble AJIsi €ro omnucaHus. PaccMoTpeHsl
CWJIBI B3aMMOJIEHCTBUS HIJIBI aTOMHO—CUJIOBOIO MHUKPOCKOIIA C IOBEPXHOCTBIO TBEPAOIO TEJa U
OCHOBHBIE PEKHUMBI paOOThl aTOMHO-CUJIOBOTO MUKPOCKOIIA.

Tembl JeKkumii:

1. Dddexr TyHHENMpoOBaHMSA 3apSHYKEHHBIX YACTUI[ 4epe3 MOTCHIMAIbHBIM Oapbep Kak
¢bu3nyecKknit MPUHIUN PabOThl CKAHUPYIOLIEr0 TYHHEIIBHOIO MHUKPOCKOIA. Y CTPOHCTBO
u pexumMbl pabotsl CTM. Cxanupyromnas TyHHeIbHast CHEKTPOCKOIIHSI.

2. Cuibl B3aMIMOJICHCTBUS MEXJYy WIJIOW W TIOBEPXHOCTHIO TBEPAOrO Tejla B aTOMHO-
CHJIOBOM MHKpockore. Pexumbl pabOTbl aTOMHO —CHJIOBBIX MHKPOCKONOB U
BO3MO>XHOCTH MX IPUMEHEHUS JJIs U3Y4EHUsI TOBEPXHOCTHBIX CBOMCTB TBEP/BIX TEl.




Tembl IpaKTHYECKUX 3AHATHI:
1. TIpoxoxaeHre MUKpOYACTHI] Yepe3 MOTEeHIIUAIbHbIN Oapbep. TyHHETbHBIN TOK.
2. TlocraHoBka M perieHue 3agaun ['epiia o KOHTaKTe ABYX TeJl.

Pa3znea 2. OcHOBHBIE METOAUKH U pe:kuMbI padoTbl C3M

PaccmarpuBaroTCss OCHOBHBIE METOJMKHM CKAHMPYIOLIEH 30HIOBOM MMKPOCKOIIMM, KOTOPBIE
OIIPEACIAIOTCA XapaKTEpOM B3aUMOACHUCTBHS MEXKIY IOBEPXHOCTBIO TBEPAOrO Tela M 30HIOM
CKAaHMPYIOLIEro 30HJ0BOIO MHKPOCKOIA, MX BO3MOXKHOCTU JUIS U3Y4YECHHUS DPa3jIU4HBIX CBOMCTB
ITOBEPXHOCTHU TBEPJBIX TEll,

TeMBI JeKIM:
1. ®usuueckue B3aMMOJCHCTBUSA MEXIY 30HIOM U TTOBEPXHOCTHIO TBEPAOIO TeJla U METOAUKU
CKaHMPYIOIIEH 30HI0BOH MUKPOCKOIINH, MX JTOCTOMHCTBA M OTPAaHUYCHUS.
2. llpumenenuss C3M st uccinenoBanusi (U3NYECKUX CBOWCTB MOBEPXHOCTH TBEPABIX TEN H
TOHKHX IIJICHOK. ATOMHBIC MaHUITYJISIIMN U UcToyib3oBaHne C3M B HAHOMETPOJIOTHH.

TeMbl NPAKTHYECKHUX 3AHATHH:
1.3mepsiemble BEIMUMHBI B CKAHUPYIOIIEH TYHHEIbHON MUKPOCKOIIMH.
2. N3mepsiemble BEJIMUUHBI B AaTOMHO-CHIJIOBONH MUKPOCKOIINH.

Pazgen 3. /leraau ycTpoiicTBa CKAHMPYIOLIUX 30HI0BBIX MHKPOCKOIIOB

B pasgene paccMaTpuBalOTCS OCHOBHBIE CBOMCTBA MAaTE€pHallOB, KOTOPBIE ITO3BOJISIFOT
peasin3oBath pabOTy CKAaHUPYIOLIUMX 30HAOBBIX MHKPOCKOIIOB, a TakKe€ MarTepHalbl,
UCIIONB3YIOIUEC I  M3TOTOBIICHUS WDl CKAaHUPYIOIIMX TYHHEIBHBIX MHUKDPOCKOIIOB H
kantuneBepoB st ACM. PaccmoTpensl apTeakTsl U HCKaKEHUSI KOTOpPbIE BOSHUKAIOT B IIPOLiecce
palbOoThI CKAHUPYIOIIHUX 30HJOBBIX MUKPOCKOIIOB.

TeMBI JeKINH:
1. TpeGoBanus k MarepuanaMm JJisi U3TOTOBJCHHUS CKAaHEPOB M KOHCTPYKIIMH CKaHEPOB.
HenunenHocTr ckaHepOB U METOJIBI UX yU€TA WIIM YCTPAHECHUS.
2. Marepuaibl W TEXHOJOTHMH W3TOTOBJICHUs KaHTeneBepoB maist ACM. AtpedakxTsi,
cBsi3aHHBIE ¢ popmoit u pazmepamu ura ACM.
TeMbl NpakTUYeCKUX 3aHATHIA:
1. Meronas! ananusa apredakroB B C3M.
2. MeTopI BOCCTAaHOBJICHHSI HCTUHHBIX N300pakKCHHUI.

Pazgen 4. Metoabl 06padoTku, GuabTpauuM U aHaIu3a n3odpaxennii C3M

B paznene paccMOTpeHBI COBpEMEHHBIE METOJIBI 00paOOTKH M300paKEHHM, MOTYyUYEHHBIX C
MOMOIIIBIO CKaHUPYIOIIEH 30H10BOI MUKpockonuu. OOCy)aaroTcsl yeinoBus dkcrmyaranuu C3M.

TeMbl JeKI N
1. Meroasl 00paboTKH, pUIbTpaMK U aHaIK3a u3oopaxenuit C3M.
2. YcnoBus skcruryatanun C3M. Ilporpammuoe oOecneuenue. [Ipumepsl HCIONB30BaHUS
C3M i1 uccnenoBaHus MOBEPXHOCTH TBEPIBIX TEIL.

Tembl NpaKkTHYECKUX 3aHATHI:
1. OG6paboTka n300pa’keHUH MOTYYEHHBIX B aTOMHO-CUIIOBOM MUKPOCKOIIE.
2. Pacdersl mapamMeTpoB IIEPOXOBATOCTH M (PPAKTAIHLHOM Pa3MEPHOCTH.

5. Opranu3anusi CaMoCTOSAITeJIbHOM PadoThl CTY/IEHTOB
CaMmocTtosiTenpbHasi paboTa CTYACHTOB NpPH HW3YYCHHH JUCIHIUIMHBI MpEeIycMOTpEHa B
CIIEYIOIUX BUAAX U popmax:



— Pabora ¢ IeKIMOHHBIM MaTEpUAIOM, TMOWCK W 0030p JUTEpaTypbl M JIIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIUU TT0 HHAUBUIYAIBHO 3aJaHHOM MpobiieMe Kypca;

— Pabora B 2JIEKTpOHHOM Kypce (M3y4EeHHUE TEOPETUUYECKOTO MaTepHayia, BBIIOJHEHHE
WHIVUBUAYAIBHBIX 32/IaHUH M KOHTPOJIUPYIOIINX MEPONIPHUITHI U JIP.);

— H3ydeHwne TeM, BBIHECEHHBIX Ha CAMOCTOSTEIBHYIO TPOPAOOTKY;

— Tlowuck, aHam3, CTPYKTYPHPOBAHUE U NIPE3CHTAIMST UH(POPMAIINH;

— TlepeBoj TEKCTOB ¢ MHOCTPAHHBIX SI3BIKOB;

— DBrinmogHeHne JOMaNTHUX 3aJaHUM;

— TloxaroroBka K MPaKTUYECKUM 3aHATHSIM;

— AHanu3 Hay4YHBIX IMyOJUKAIIHIA TI0 3apaHee ONPEICIICHHON Pero aBaTeieM TeMe;

— IloaroroBka K OIEHUBAIOITIM MEPOTIPHUSTHSIM.

6. YueOHo-MeTOoAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne TUCIUIIHHbI

6.1. YyeOHO-MeTOANYECKOE o0ecIedeHue

1. ®dunumonosa, H. 1. MeTtonbl rccnenoBanns MUKPO3JIEKTPOHHBIX U HAHOAJIEKTPOHHBIX
MaTepUajoB U CTPYKTYp: CKaHUPYOIIas 30H10Basi Mukpockomnusa. Yacts 1/OunumonoBaH.U.,
KombeuoBb.b. - HoBocubupck : HI'TY, 2013. - 134 c.: ISBN 978-5-7782-2158-1. — URL.:
http://znanium.com/go.php?id=546601. — Pesxum nocryma: u3 Koprnoparusaoi cetd TITV.

2. HeBonun, B. K.. 30H10BbIc HAHOTEXHOJIOTHH B AJICKTPOHUKE [ DIEKTPOHHBINA pecypc] /
Heommu B. K.. — 2-e u3n., ucnp. — Mocksa: Texnocdepa, 2014. — 176 ¢. — URL:
http://e.lanbook.com/books/element.php?pll_id=73521. — Pesxxum mocTyma: U3 KOPHOPATUBHON
ceru TITV.

3. JlozoBckuii, B. H. HaHoTexHomornu B AJIEKTPOHHUKE. BBeneHWE B CIEMAIBHOCTD:

yuebnoe mocobue / B. H. Jlozosckuii, C. B. Jlo3oBckuii. — 2-e¢ u3ag., crep. — CaHKT-
[TerepOypr: Jlanb, 2019. — 332 c¢. — ISBN 978-5-8114-3986-7. — TekcT: 37€KTpOHHBIN //
Jlanb: anexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/113943. —

Pexxum noctyna: uz kopnopatuBHoi cetu TITY.

JlonoJIHUTeIbHAS JIUTepaTypa:

1. MenbHukoB, Anekcanap I'puropbeBuu. MarepuanoBeneHue: ydyeOHOe Mocobue
[DnexTponnsiit pecypc] / A. I'. Mensuukos, 1. A. XBoposa, E. Il. UunkoB; HannonansHbrit
uccnenoBatenbckuil Tomckuil nonurexundeckuit yauepcuter (TITY). — 2-e u3n., ucnp. u
nom.. — 1 komnerotrepHsiit ¢aiin (pdf; 6.6 MB). — Tomck: Uzn-Bo TIIY, 2016. — 3arnasue ¢
tuTynpHOro 3kpana. — URL: http://www.lib.tpu.ru/fulltext2/m/2016/m094.pdf . — Pexum
J0CTyIa: u3 KkoprnopatusHou cetu TIIY.

2. 3aka3noB H. I1. Teopus ontuyeckux cuctem: ydeOHOe mocobue mis By3oB / H. II.
3akazHoB, C. U. Kuprommn, B. U. Ky3nue. — 4-e uzn., crep.. — Canxt-IlerepOypr: Jlans,
2016. — 447 c.

6.2. UudopmManinoHHoe U MPOrpaMMHoe odecrieyeHne
Internet-pecypcsl (B T.u. B cpene LMS MOODLE u ap. obpa3oBarenbHble 1 OMOIMOTEUHbIE
pecypcehl):
1. Ckanupytommas 30H10Bast MUKPOCKOMHS (JIEKTPOHHBIN KYypC)
https://stud.Ims.tpu.ru/course/view.php?id=2381
2. Scanning Probe Microscopy (35ieKkTpoHHBIN KypC)
https://stud.Ims.tpu.ru/course/view.php?id=1888

JInnieH3MOHHOE MporpaMMHOe obecriedeHne (B cOOTBeTcTBHH ¢ IlepeuHeM JIMIIEH3MOHHOTO
nporpaMmMHoro odecnedenust TITY):

1. 7-Zip;


http://znanium.com/go.php?id=546601
http://e.lanbook.com/books/element.php?pl1_id=73521
https://e.lanbook.com/book/113943
http://catalog.lib.tpu.ru/files/names/document/RU/TPU/pers/26546
http://www.lib.tpu.ru/fulltext2/m/2016/m094.pdf
https://mail-cas.main.tpu.ru/owa/redir.aspx?C=EtXVc7dgUs284LD6HE8NXWc-QRMLYoauGvpQUNaG4P2ATDfWO_nWCA..&URL=https%3a%2f%2fstud.lms.tpu.ru%2fcourse%2fview.php%3fid%3d2381
https://stud.lms.tpu.ru/course/view.php?id=1888

. Adobe Acrobat Reader DC;

. Adobe Flash Player; AkelPad;

. Cisco Webex Meetings;

. Far Manager;

. Google Chrome;

. Microsoft Office 2016 Standard Russian Academic;
. Mozilla Firefox ESR; Notepad+-+;

. OEF OpenBoard;

10. ownCloud Desktop Client;

11. Tracker Software PDF-XChange Viewer;
12. WinDjView;

13. Zoom Zoom.
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7. Ocobble TpeboBaHUS K MATEPUATBLHO-TEXHHIECKOMY 00€eCTIeYeHNI0 JUCHUTLIHHBI
B yueGHOM mporecce HCIONB3yeTCs Clenyrolee JabopaTopHOe OOOpYIOBaHHE IS
IPAKTUYECKUX U T1a00paTOPHBIX 3aHITHI:

HanmMeHoBaHHe CENHATbHBIX
NOMeLIeHHH

1. | Aynuropus npns  mnpoBeneHus | Jlocka ayauropHas HacTeHHas - 1 mr.; Kommekt y4deGHOM
y4eOHBIX 3aHATHH BceX THIOB, | Mebenu Ha 25 mocamounbix Mect, Kommbtotep - 1 mirT.;
KypcoBOro  mpoekTupoBanus, | [Ipoextop - 1 miT.

Ne HaumeHoBaHue 060py10BaHus

KOHCYJIbTallUH, TEKYILEro
KOHTPOJII Y IIPOMEKYTOUYHOH
aTTeCTalllH

634034, Tomckas 00J1acTh, T.
Tomck, JlenuHa nipocrekr, 43

122
2. | AynuTopus i IpOBeIeHAS Kowmmnekr yduebnoit mebenu Ha 20 MOCagOYHBIX MECT;
y‘-Ie6HI>IX 3aHATHH BCEX THIIOB, HOCKa HacTeHHas - 1 mT.

KypCOBOTI'0 IPOEKTHPOBAHHS,
KOHCYJIbTALM, TEKYIIEro
KOHTPOJIS ¥ ITPOMEIKYTOUHOMN
aTrecTalyy (KOMIBIOTEPHBIH
KJ1acc)

634034, Tomckas 06J1aCTh, T.
Tomck, JlenuHa npocriexT, 43
127

Pabogas mporpamma cocraBieHa Ha ocHOBe OOmmiell XapakTepHCTHKHA 00pa3oBaTeNbHOMN
nporpammsl 1o HanpasieHuo 03.04.02 Ousuka/ Ou3nka KOHASHCHPOBAHHOTO COCTOSIHUS (TIpreMa
2019 r., ounas popma oOyueHuU).

PazpaboTumnk:

JIOIKHOCTB TMoanuce— DOUO

7 ] T,
JloueHT /Sy Ky3nenos IlaBen BukTopoBud

Ilporpamma ono6peHa Ha 3acefaHWM BhIIyCkaromero Otmenerms @  (IPOTOKON OT
« 20 » wmions__ 20191.Ne 6 ).

3aBenyromuii kaheapoit — pyKOBOIUTENH OTACICHHS /
Ha IIpaBax Kadenpsl, 1.T.H, mpodecco
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JIncer usmMenenuii paboydeii NporpaMMbl JHCIUIIIHHBI

Y4eOHbIi 1o

ConepxaHue /M3MEHEHHE

OO0cyXIeHo Ha 3aceTaHui
otjeneHus (TIPOTOKOI)

2020/2021 yu. rox

Brecensl wu3MeHenns B 1m.6.2 YdeOHO-
METOJINYECKOS u MH(GOPMAITUOHHOE
obecrieueHre  JUCHUILIMHEL.  JloOaBiieHa
uHpopMaluss O  BJIEKTPOHHOM  Kypce
Scanning Probe Microscopy.
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