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1. Heau ocBOeHMS AUCHUNIHHBI

LensmMn ocBoeHUs AMCUUIUIMHBL «Du3ndyeckne MeTOAbl HUCCIENOBAHUS MHUKpPO- U
HaHOCTPYKTYP» SIBJISI€TCSI:

- U3Yy4YEHHUE SIBICHUI B3aUMOJEUCTBUS ATOMHBIX YACTHUIl M IOJEH, JIEKAIUX B OCHOBE
METOJIOB MCCJIEIOBAHUSI XUMUYECKOTO COCTaBa, TOMOTpaduu, KPUCTALTUICCKON U IEKTPOHHOU
CTPYKTYpPbI IOBEPXHOCTH TBEPJIBIX TE;

- TpPaKTHYECKOE O3HAaKOMIIEHHE C paboToOi YCTaHOBOK BTOPMYHOM HOHHOW Macc-
CIIEKTPOMETPUHU, PACTPOBOM OKE-IJTEKTPOHHOM CHEKTPOCKOMHUHU, PACTPOBOM SJIEKTPOHHOM
MUKPOCKOITUY HEOOXOUMBIX JIJIS TajbHEHIIel caMOCTOsITeNbHON paOoOThI

2. Mecro nucuuniauHbl B cTpykrype OII 6akanaBpuara

JucuumirHa QuU3nuecKue MEeTOobl MCCIEIOBAHUS MHKPO- U HAaHOCTPYKTYp OTHOCHUTCS K
BapHaTUBHON YacTH NMPO(ECCHOHATBEHOTO ITUKIIA.

N3yuaerca mocie MPOXOXKIEHUS IUCHMIUIMH MaTeMaTHYeCKOr0 U €CTECTBEHHOHAYYHOI'O
[UKJIIA, & TaKKe TO0CIEe OCBOSHHUS OCHOBHBIX TUCIUIUIMH TpodecCHOHANbHOro mukma. llpu
U3yYEHUHM HIMPOKO MHCHOJb3YIOTCA 3HAHMs, YMEHHMs W IPaKTUYECKUE HaBBIKM YyKa3aHHbIX
JUCHUIIIINH.

3. Ilnanupyemblie pe3yiabTaTbl OOy4YeHHs] MO0 JUCUMILUIAHE, COOTHECEHHbIE €
IJIAHUPYeMbIMH pe3yjbTaTamMu ocBoeHust OIl 6akanaBpuara
[Iporuiecc u3yueHUs: MUCIUIUIMHBI HANpaBlieH HAa (OPMUPOBAHUE CIEAYIOUINX JJIEMEHTOB
koMmriereHmii B coorBeTcTBUU ¢ PI'OC BO, OIl BO um npuoOpeTeHus CIEenyomuX 3HAHHH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

Kon DopMyJIHPOBKA Ilepevyenb MJIAHUPYEMBIX Pe3yJbTATOB
KOMIIETeHIINI KOMIIETEeHIINN o0y4eHust
O6menpodgeccnoHAIbHbIE KOMIIETEHIHH
OIIK-7 CIOCOOHOCTBIO YUYUTHIBATh | 3HATh: COBPEMEHHBIC TCHCHIIUU Pa3BUTHS

COBpEMEHHBIC TEHJICHIMHN | JIEKTPOHUKH, U3MEPUTEIBHON U

pa3BuTHUA JJICKTPOHHUKH, BBIYHCIIMTCILHON TECXHUKH, I/IHCI)OpMaLII/IOHHBIX
U3MEPHUTENLHON u | TeXHOJOTHI B CBOEH MpodeCCHOHAILHON
BBIYHCIIUTEIIBHON TEXHHUKH, | ACATCIBHOCTH,

MH(OPMALIHOHHBIX YMeThb: UCTIOIB30BaTh OCHOBHBIE PUEMBI
TeXHOIOIH B cBoeii | 00paboTKK U npecTaBIeHuUs!
npodecCHOHANBHOT AKCIIEPUMEHTAIbHBIX JaHHbIX;

eSATEIBHOCTH Buaaaers: npueMaMu 00pabOTKH

MMpeACTaBJICHUA OKCIICPUMEHTAJIbHBIX JTJaHHBIX.

HpO(l)eCCl/IOHaJ'II)HbIe KOMIICTCHII MU

IK-2 CrniocoOHOCTBIO 3HaTh:

apryMEHTUPOBAaHHO BBIOMPATh | — OCHOBHBIC (PU3MUYECKHE 3aKOHBI, JIEKAIIHE
U pealn30BbIBATH HA MPAKTUKE B OCHOBE  COBPEMEHHBIX  METOJIOB
3pPEKTUBHYIO METOJUKY MCCIJIEOBAHMSI MUKPO- U HAHOCTPYKTYP;
SKCICPUMCHTAIIBHOTO — [OpUHOMIBL  pabOThl  BTOPUYHO-MOHHOU
HCCJIICNOBAHUA [AapamMeTpoOB U Macc-CIIEKTPOMETPHH, pacTpoBoOi
XapaKTEPUCTUK puoopoB, IIEKTPOHHOMN 0’KEe-CIIEKTPOMETPHH,
CXEM, YCTPOMCTB M yCTaHOBOK PEHTTE€HOBCKOM (hOTOAIEKTPOHHOM
3JICKTPOHUKH u CIIEKTPOCKOIIMH, PaCTPOBOM 3JIEKTPOHHOU
HaHODJICKTPOHUKHU PA3JIMYHOIO MUKpPOCKOIIMH, CKAHUPYIOLIEH 30HJ0BOU
(YHKIIHOHAIBHOTO MHKPOCKOIIHH;




Kon DopMyJIHPOBKA Ilepevyenb MJIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTEeHIIMH KOMIIeTEeHIIH o0yueHusl
Ha3HAYCHUS. — obmymo METOJIUKY ¢duznveckoro
JKCIIEPUMEHTA c HUCIIOIBb30BaHUEM

YCTAHOBOK JUISI MCCIIEOBAaHUS CBOWCTB
MOBEPXHOCTH.

YMeTh:

IIPOM3BECTH BBIOOP METOAA M THI IMpudOpa
JUISL TIOTy4eHHsI MH(OPMAIUK O COCTaBe U
CTPYKTYpE MOBEPXHOCTH OOBEKTOB MHUKPO
Y HAaHORJICKTPOHUKHU

Baagers:

OCHOBHBIMH  (PU3UYECKUM  PUHIUIIAMHU
paboThl pPa3IMYHBIX METOAOB aHalu3a M
JUArHOCTUKU MUKPO- U HAHOCTPYKTYP
KPUTEPUsIMM W HaBBIKAMH  BBIOOpA
ONTUMAJIBHOTO  METOAA aHauu3a  JUIsd
IIPOBEJCHUS  HUCCIEJOBAHMM MHKPO U
HAaHOCHUCTPYKTYP

4. OOBeM, CTPYKTYpa U CO/iepPKAHME IV CHUNITHHBI

OO01mast TpyJ0eMKOCTh JUCIUIIIIMHBI COCTABISAET 3 3a4eTHBIX equHull, 108 akaa.uacos.

N DopMblI TEKYLIETO
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OO01mee MOHSATHE METOJOB
JTIUaTHOCTHKH u poIb
1 |cBepxBbIcOKOTO  Bakyyma;| & | 2 5 1 6 @pOoHTANBHBIN OIIPOC
CHOCOOBl  TONyYeHHs] U
KOHTPOJIS BaKyyMa.
Ooxe 2JIeKTpOHHAs
CTIIEKTPOCKOTHS U .
2 P 8 | 2 1 10 OpoHTaNTBHBIN OIIPOC
(hoTos7eKTpOHHAS
CIICKTPOCKOMHS
IIpocBeunBarotias u
3 |pacTpoBas SIEKTPOHHAS 8 | 3 1 10 @poHTaNBHBIN 0IIPOC
MUKPOCKOITHUS
BropuuHo-nonHas macc- .
4 P 8 | 4 20 | 1 18 OpoHTaNTBHBIN OIIPOC
CIIEKTPOMETPHUS
Mertoapl ckaHupyrOmIeit .
5 . Yot 8 | 3 10| 1 10 @poHTaNBHBIN 0IIPOC
30H/I0BOH MHKPOCKOTIHH




3amura OTYETOB 110
6 |JTaboparopHble 3aHATHS 35 BBINIOJTHEHHBIM
nabopaTopHBIM paboTam
3ayer
Bcero 14 351 5 54

Coneprxkanue pa3esioB AUCITUTITHHBI:

1. Tema 1.

OO01ee MOHSATHE METOMOB TUATHOCTHKHU. 3OHIUPYIONINE MydKH M YacTuilbl. HeoOxommmocTs
MIPOBEJCHUST TUATHOCTUKHA W AHAIN3a MUKPO- U HAHOCTPYKTYP B KOHTPOJIUPYEMBIX YCIOBHUAX
CBEPXBBICOKOTO Bakyyma. OCHOBHBIE MOHSATUS TEXHUKU CBEPXBBICOKOTO Bakyyma. Marepuabl
CBB kamep u uznenuii. Kinaccudukaius u THIIBI HACOCOB.

2. Tema 2.

Oxe anektponnas crekrpockonus (D0C). Cxema oxe-iporiecca B TEPMHHAX AaTOMHBIX YPOBHEH
sHeprun. OcHOBHBIE cBoiictBa POOC: rTimyOmHAa BBIXOJA OXE DIICKTPOHOB, CEUCHUE HWOHM3AITUH,
BEPOSATHOCTh OXKE TMPOIECCa, XUMHUYECKHH CIOBUT. bBIIOK-CXeMa 3JIEKTPOHHOTO 0XKE-CIEKTPOMETpa.
DHEProaHaIn3aToOPbl U UX XaPaAKTEPUCTUKU. JI€TEKTOPBI 0XkKe-3JIEKTPOHOB. Bujibl 0ke-CrieKTpOB 1
KOJIMYECTBCHHOE OTNpECICHIE COCTaBa o0paslla Ha OCHOBAaHHH OXE-CIIEKTPOCKOMHUH. THIMYHBIC
napamMeTphbl, BOBMOXHOCTH U Pa3pelicHre 0XKe DJICKTPOHHOU criekTpockonuu. DU3nyecKkrne OCHOBBI U
amnmapaTypa (OTOdIEKTPOHHOUN CIIEKTPOCKOTIHH.

3. Tema 3.

BzauMopeicTBue 3JIEKTPOHHOIO Iy4YKa C IMOBEPXHOCTBIO. YIIPYTO€ M HEYIPYroe paccesHHeE.
O6nacTh B3aMMOJICUCTBHS. DKCHEPHUMEHTAIBHBIC 3aBUCUMOCTH KOA(D(PHUIIMEHTOB BTOPUYHON
AIIEKTPOHHON SMHUCCUU U OTPAXKEHHBIX AJIEKTPOHOB. DopMUpOBaHHE H300paKEHUS B PACTPOBOM
JJIEKTPOHHOM MHKpOCKone: (opMHpoBaHHE M XapaKTEPUCTHKU MEPBHYHOTO AJIEKTPOHHOIO
My4YKa; CKaHUPOBAaHUE; YBeIMUeHHUe; ri1yonuHa (okyca. J[eTeKTOpbl OTPaKEHHBIX U BTOPUYHBIX
JJIEKTPOHOB. IIpocBeumBarommii 31MeKTpOHHBIN MuKpockornm (IIOM). Amnamormss ¢ ONTHYECKHM
MUKPOCKOIIOM H HC—BpOﬁHCBCKaH JJIMHA BOJIHBL 3JJICKTPOHA. HpI/IHLII/IHI/IaJ'H:HaH CXCMa MOJJYUCHHUA
n3o0paxkenus B [IOM.

4. Tema 4.

B3anMozeiicTBue MOHOB ¢ TIOBEPXHOCTHIO. PacmbuieHne .u BTopudHO-HOHHAS smuccus (BUD)
OcCHOBHBIE  JKCIIEpUMEHTAIBHBIE 3aBUCHUMOCTH ko3 dunuenta pacmbuieanss u  BUD.
Teopetnueckue  Monenu pacnbuieHuss U BUD. biok-cxema BTOPHMYHO-MOHHOTO Macc-
cnektpoMerpa. VoHHBIE Tymku, cucteMa (GOPMHUpPOBAHUS TEPBHYHOTO IydKa, Macc-
aHaAJIN3aTOPBI, IE€TEKTOPbl BTOPUYHBIX NOHOB. MarHuTHbIE, KBAAPYIOJIbHBIE U BPEMAIIPOJIETHBIE
BUMC: cpaBHeHue wux Bo3MmoxHocTed. Crarnueckuil u auHamudeckuii BHMC-ananus.
Bo03M0OXHOCTH TPOBENEHNST KOJIMYECTBEHHOTO aHAIN3A.

5. Tema S.

Tema 9.
CraHupyomuid TyHHeIbHBIH Mukpockorr (CTM) u ckanupyromas TyHHenbHas crekrpockonus (CTC).
[punnunuanshas cxema CTM. DHepreTuueckasl guarpamMma TYHHETBHOTO KOHTAaKTa WIJBI B 00pasna
[Ipupona TyHHENBHOTO TOKa M ero mpocteimas ¢opmyna. Cxema ckanepa u BuOpomsomsauus CTM.
IIpe30kepamudeckas TpyOKa - VHUBEPCAIBHBIH CKaHUPYIOMMKA dieMeHT. OOpaTHas CBS3b IS
CTa0MIIM3aK TYHHETILHOTO ToKa. Bimusnue hopmsl uriel Ha noirydyaemoe CTM nzobpaskenne. Urier amst
CTM. AromHuo-cunoBoii Mukpockorn (ACM). [IpunuunuansHas cxema ACM. JleTeKTopbl OTKIOHEHUS
kaaTmwieBepa ACM. Cuna B3amMoaeicTBUA 30HAa ¢ oOpa3iioM. KonTakTHas u OCCKOHTAaKTHAs MOJa W

npyrue pexxuMbl padbotel ACM. Peructpanms natepansHoit cuitbl. KanTmnesepsl must ACM.
6. Tema 6.




ITonyuenne CBEpXBBICOKOTO BakyymMa Ha ycraHoBke BAMC ¢ wucmonb3oBaHweM (GOpBaKyyMHOTO,
COpPOIMOHHBIX, MAarHUTOPA3PSTHOTO W THTAHOBOTO CYOIMMAIMOHHOTO HacocoB. CHATHE CIEKTPOB
OCTaTOYHOUW aTMOC(ephl C IMOMOIIBI0 KOMIUIEKCAa KBaJIPYIIOIBLHOTO Macc-cekTpomerpa MC 7303,
[Tomydenne macc-CIEKTPOB BTOPHUYHBIX HOHOB KpeMHHUs. MccrmemoBanue MOPQOIOTHH  YTICPOIHBIX
rieHok ¢ momoinsio CTM u ACM.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[IpakTuueckast peaau3aiysi KOHIEMINUN TPoOIeMHOro 00yueH s, KOTOpPOE MpesCTaBIseT co00it
CHUCTEMY METOJOB M CpeACTB OOydYeHHUs, HANpaBICHHBIX Ha MOJEIUPOBAHUE PEATbHOIO
TBOPYECKOTO IIpoliecca IyTeM CO3JaHHsl MPOOJIEMHON CUTyallud W YNpaBICHHUS MOHCKOM
pemeHus mpo6yieMbl. YCBOCHHE HOBBIX 3HAHUW MPU 3TOM MPOMCXOTUT KaK CaMOCTOATENbHOE
OTKpPBITHE HX CTYJCHTaMHU C IOMOIIbI0 TpernojaaBarens. lcmonb3oBaHnue 00pa3zoBaTeNbHBIX
HuTepner-pecypcos.

B mpouiecce 06yueHust HCIOIB3YIOTCS ClEAYIONNE 00pa30oBaTeIbHbIE TEXHOIOTHH:

BBoaHas JieKnusi — 1a€T NEpPBOE LIEJIOCTHOE NPEJICTaBICHHE O JUCLUUIUIMHE H
OPHUEHTHPYET CTYJIECHTAa B CUCTEME M3Y4YEHUs JNaHHOM JUCUUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAuYEHUEM W 33/]a4aMU Kypca, €ro poJibl0 U MECTOM B CHCTEME yUEOHBIX AMCLUIUIMH U B
CHUCTeME MOATOTOBKH B IenoM. JlaeTcst kpaTkuili 0030p Kypca, UCTOpPHS pPa3BUTHS HAyKU U
NPaKTUKH, TOCTHKEHUS B 3TOH cepe, UMeHa N3BECTHBIX YUCHBIX, M3JIaraloTCs MEePCIEKTUBHBIC
HampaBjieHUs ucciaenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS ~ METOAUYECKHE H
OpraHu3allMOHHBIE OCOOCHHOCTH pabOTHl B paMKax JaHHOW IUCHMIUIMHBL, a TaKKe HaeTcs
aHaJIN3 PEKOMEHIyeMOW Y4eOHO-METOIMYECKOU JTUTEPATyPHI.

AxkaneMuyeckasi JeKUus (WK JEKIUs 00IIEro Kypca) — Mocie0BaTeNbHOE U3II0KEHHE
MaTepuana, OCYILIECTBIIEMOE NPEMMYIIECTBEHHO B BHJE MOHOJOTAa IPENoJaBaTelIs.
TpeboBaHus K aKaJAeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YPOBEHb M HACHIIICHHAS
MH(OPMATUBHOCTb, yOeouTelbHAas apryMeHTalus, JAOCTYNHas U TOHATHAas peyb, 4YeTKas
CTPYKTypa ¥ JIOTMKA, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHWIA,
¢bakToB.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, NTOCBSALICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH U
HAaBBIKOB U 3aKPEIJICHUIO MTOJYYEHHBIX Ha JIEKIIUH 3HAHUM.

Ha naGopaTOpHBIX 3aHATHSX CTYJIEHTHI BBIIOJHAIOT AKCIEPUMEHTAIbHBIE pPabOTHI
MOCTaBJIEHHBIE  MOJ  PYKOBOJACTBOM  (KOHTpOJieM)  MpemnojaBaTens. 3HAKOMSTCS ¢
HKCIIEPUMEHTAIBHBIMA yCTAaHOBKAMH, MPOBOJAAT 3KCIEPHUMEHTHI, 00pabaThIBalOT MOJTYUYECHHBIC
pe3ynbTathl, 0GOPMIISIIOT B BUIE OTUETA U 3aIIULIAIOT UX.

KoHcyabTanum — TPYINIOBBIE 3aHATHSA, SBISAIOIIKMECS OJHOW U3 (HOpM KOHTPOJIS
CaMOCTOSITENIbHOM  paboThl  cTyaeHToB. Ha KoHcynbTanusx 1o 1poch0e CTYACHTOB
paccMaTtpuBaioTCsi HauOosiee CIIOKHBIE MOMEHTBHI IPH OCBOCHHM MaTepHaia JAUCHUILIUHBI,
IIpenoiaBaresib OTBEYAaeT Ha BONPOCHI CTYJEHTOB, KOTOpPBIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIbHOW paboThl, OO0CYXITAIOTCS pPE3yJibTaThl PELICHUS 3a/JaHUi, BBINOJIHEHHBIX
CTYJIEHTAMH CAMOCTOSITEIBHO.

6. Ilepeyenb HWHPOPMANMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX IMPH OCYUIECTBJIEHUHU
00pa3oBaTeILHOIO TMpolecca MO JAUCHUIJIMHE, BKJIKYasg MepedYeHb JHMUIEH3MOHHOIO
NMPOrpaMMHOro obecneyeHusi ¥ HUHPOPMALMOHHBLIX CHPABOYHBLIX cHcTeM (NpH
HEe00XO0AUMOCTH)

B niporiecce ocymiecTBiIeHust 00pa30BaTEIBHOTO MPOIECcca UCIIOIB3YIOTCS:
—nns (OPMHUPOBAHMUS TEKCTOBBIX U TIpaUUYECKHX MaTepHalioB NPOMEXYTOUYHOH W TEKyIIEeH
arrectanuu — nporpamMmbl Microsoft Office, rpadudaeckuii penakrop Inkscape;

— JUIs1 TOMcKa yueOHoi nmuteparypbl 6ubanorexu SApl'Y — ABromMaTuzupoBaHHas OMOIMOTEYHAs
nHpopmarnmonHas cucrema "BYKU-NEXT" (ABUC "byku-Next").



7. IlepeyeHb OCHOBHOM M [ONOJHUTEJbHOH Y4YeOHOH JIMTEpPaTypbl, PecypcoB
HH(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTn  «/HTepHeT», HEOOXOAUMBIX sl
OCBOEHMS THCIUIIUHBI

a) OCHOBHasl JIMTEpaTypa:

1. M. Bynpad, T. lemquap CoBpeMeHHBIC METOBI HCCAEAOBaHUS TOBEpXHOCTH M. Mup
1989 568 c.

2. HuxurenkoB H.H. OcHOBBI aHaNMM3a MOBEPXHOCTH TBEPJBIX TET METOJAMU aTOMHOUN (DU3HKH
[DnexTpoHHBIH pecypc] : yuedHoe mocooue / H.H. HUKuTEeHKOB. — DIIEKTPOH. TEKCTOBBIS
nanable. — Tomck: Tomckuil monuTexHuyeckuii yausepeuret, 2013. — 203 ¢. — 978-5-
4387-0349-5. — Pexum nocryna: http:// www.iprbookshop.ru/34691.html

0) 1OMOJIHUTEIbHAS JIUTepaTypa:
3. H.H. I'epacumenko, IO.H. [Tapxomenko KpemHuii — MaTrepran HaHOAJIEKTPOHUKA MOCKBa
«Texnochepa» 2006, 352 c.

B) mporpamMMHoe obecniedyenue 1 UHTepHeT-pecypcebi:

®enepanbublil mopran «MHpopmukay http://www.informika.ru/ u ero mpoeKkTsl
Caiit LIKII «/lmarnocTka MEKpPO U HAHOCTPYKTYp» http://www.nano.yar.ru
Hcnonp3oBaHue crieuan3upoOBaHHOTO IPOrpaMMHOT0 o0ecrieueHus He Tpedyercs

8. MarepunaibHO-TEXHUYECKOE o0ecredeHne TUCIUNINHBI
AymutopHbiii Qo ¢uznueckoro (axkynbrera. MyabTUMEIUHHBIN MpoekTop. OOopymoBaHHe
[leHTpa KOIEKTUBHOTO MOJIb30BaHUs «/[narnocTrka MUKpo- U HaHOCTPYKTYp» KoMmbroTepHbie
KJ1acchl ¢ 1ocTynoM B MHtepHet. bubnnoreka yHuBepcuTeTa.

ABTOp:

[Ipodeccop kadeapsl HAHOTEXHOJIOTUI B AJIEKTPOHUKE, 11.().-M.H., JOICHT.
B.N. bauypun



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«®Pu3dnyecKue MeToAbl HCCJIEJOBAHUS MUKPO- H HAHOCTPYKTYpP»

DoH/1 OLICHOYHBIX CPEACTB
AJISl IPOBEACHUs TeKYyLIel U POMEKYTOYHOM aTTecTalliy CTYAeHTOB
10 UCHUILTHHE

Bomnpocsl k 3x3ameny B 8 cemectpe

—_—

10.

11.

12.

13.

14.

15.

16.

17.

18.

BakyyMHast TeXHUKa U CIOCOOBI OYUCTKH TTOBEPXHOCTH.

Knaccudukanus MeTo10B aHaIN3a MOBEPXHOCTH.

BzauMopeiicTBuE 3EKTPOHHOTO MyYKa C TOBEPXHOCTHIO. YIIPYrOo€ U HEYIIPYTO€ paCCESHUE.
®dopmyna bere. Ob6macTb B3auMOCHCTBUS.

DKCTepUMEHTAIbHBIE 3aBUCHMOCTH KOA()(UIIMEHTOB BTOPUYHOU IIIEKTPOHHON SMHUCCUU U
OTPa’KEHHBIX JIEKTPOHOB.

dopmupoBaHrue U300pAKEHUS B PACTPOBOM 3IJIEKTPOHHOM MHUKPOCKOIE: (OPMUPOBAHUE U
XapaKTePUCTHKU MEPBUYHOTO AJIEKTPOHHOIO MyYKa; CKAaHWPOBAHME; YBEIMYEHUE; IIyOHHA
dokyca.

JleTeKkTopsl OTPAKEHHBIX U BTOPUYHBIX AJIEKTPOHOB. THIIBI KOHTPACTOB.

dusnyeckue MPUHIMIBI paboThl CKAaHUPYIOLIETO TYHHEJIBHOIO MHKPOCKOIA. Y CTPOHCTBO
CTM, pexumsbl pabotsl CTM.

du3nuecKkue OCHOBBI METOJIa PACTPOBOI JEKTPOHHOM 0Oxke-crieKTpockonuu. Oxe-3QQexT;
IIyOMHA BBIXOJA OXKE-3JIEKTPOHOB; CEUCHHE WOHM3AIMHM; XUMUYECKUH CABUT. YIIHpEHHUE
JUHUHN B 03Ke-CIIEKTpax TBEPJOro Tela.

brok-cxema oxe-criekTpoMeTpa. DHeproaHaiau3aTropsl U ux xapakrepuctuku (ALL3, TICA).
JleTeKTOpBI 2JIEKTPOHOB.

Ilocnoiaeii anamm3. KoamdyecTBEeHHBIN aHaIW3: METOMA DSTaJOHOB, HCIIOJH30BaHUE
KOA((HUIIMEHTOB OTHOCUTEIBHON TyBCTBUTEIIHBHOCTH.

®dusndeckue OCHOBBI (POTOAIEKTPOHHOU CIIEKTPOCKONMHH. Biok cxema (hOoTO3IEKTPOHHBIX
CIIEKTPOMETPOB.

Pacnbiienue. OCHOBHBIE SKCIIEPUMEHTAIBHbBIE 3aBUCUMOCTH K03((pHIIMEeHTa pacHblICHUS U
pacrpezesieHus paclbUICHHBIX YaCTHII.

Teopernueckue Mojen pacrubUieHHs. Pexum mpsiMoro BbIOMBaHHWA, KACKaIHBIA MEXaHU3M
1. 3urmyHa, pe’KuM TEIJIOBBIX MUKOB.

Komnerorepnoe MojaenupoBanue pacnbuieHus. Merogq Monrte-Kapno u  mMerona
MOJIEKYJIAPHON JUHAMUKH.

Bropuunas wuonnas oswmuccus (BUD). OcHOBHBIE SKCIIEpUMEHTAIbHBIE 3aBUCHUMOCTH
ko Punuenra BUD.

Teopernueckne monenu (BUD). Tepmommnamuueckass MOAENb, KHHETHYECKAss MOJICTb,
3IIEKTPOHHO-OOMEHHBIE MOJIEIIH.

brok-cxema  BTOPUYHO-MOHHOTO  Macc-ClieKTpoMerpa. oHHBIE MyIIKM, CcuUCTeMa
dbopMUPOBaHUS IEPBUYHOTO MMyUYKa, MacC-aHATH3ATOPBI, AETEKTOPHl BTOPUIHBIX HOHOB.

MaruutHsie, KBaapymnoiabHble U BpemsinposieTHele BUMC: cpaBHEHHE MX BO3MOYHOCTEH.
Crarnueckuét u  au"Hamudeckuid  BHUMC-ananu3.  Bo3MoxkHOCTM — NpoOBeAeHUs
KOJIMYECTBEHHOTO aHaJIM3a.

2. [lepeyeHb KOMIETeHIMH, 3Tanbl UX (JOPMUPOBAHHSA, ONIMCAHME NTOKA3aTeel U
KPHTepHeB OLICHUBAHUA KOMIIETEHIIMI HA PAa3JIMYHbBIX dTanax ux ¢popmMupoBanus,
ONMCaHUe HIKAJIbI OLCHUBAHNUSA



2.1 HIkana oueHnBaHust chOPMUPOBAHHOCTH KOMIIETEHIIUI U ee ONMCAHHE

OnenuBanue YpoBHS CcHOPMHPOBAHHOCTH KOMIETEHIM B MpOLIECCE OCBOEHUS
JTUCLHUILIMHBI OCYIIECTBIISIETCS IO CIAEAYIOIIEH TPeXypOBHEBOM IIKaJIE:

IloporoBelii ypoBeHb - TpEANONaraeT OTPaKEHUE TEX OXKHJIAEMBIX Pe3yJbTaToOB, KOTOPHIC
OTIPENIETSI0OT MUHUMAJIBHBIN HAa0Op 3HAHWUW W (WJIM) YMEHUM M (WJIM) HABBIKOB, MOJYYCHHBIX
CTYACHTOM B pe3yJbTaTe OCBOCHHS TUCIHUILINHEL. [IoporoBsIil ypoBeHb SBISIETCS 0053aTEIbHBIM
YpOBHEM JJIsl CTYJIEHTa K MOMEHTY 3aBepUICHHS] UM OCBOCHUSI TAHHOU JUCIUIUIUHBI.
IIpoaBMHYTHI YPOBEHBb - TMpEAINONaraeT CIOCOOHOCTh CTYJICHTA WCIIONb30BaTh 3HAHMS,
YMEHHUsI, HaBbIKU U (WJIM) ONBIT JEATEIbHOCTH, MOJYyUYEHHBIE MPU OCBOCHUM JUCUMUIUIMHBI, IS
pemeHust TpoQecCHoHaNbHBIX 3a1ad. [IpoABHHYTHIE ypOBEHb  MPEBOCXOAUT MOPOTOBBIM
YPOBEHb 110 HECKOJIBKUM CYIIECTBEHHBIM MpU3HAKaM.

Bbicokmii ypoBeHb - TIIpennojiaraeT CroCOOHOCTh CTYJEHTa HCIHOJIb30BaTh IOTEHIUAI
MHTETPUPOBAHHBIX 3HAHUM, YMEHUH, HABBIKOB U (UJIM) ONBITA ACSITEIbHOCTH, OJYyUYEHHBIX MpU
OCBOCHMM JWCUUIUIMHBI, JUIA TBOPYECKOTO pEUIeHHS NpOPEecCHOHATBHBIX 3afad H
CaMOCTOSITENIbHOTO TOMCKAa HOBBIX IMOJXOJOB B HX pEHICHHMH NyTeM KOMOMHHMpOBAHHUS U
UCTIOJIb30BaHUSI M3BECTHBIX CIIOCOOOB PpEIICHUS MPHUMEHUTENBHO K KOHKPETHBIM YCIIOBHSIM.
Bricokuil ypoBeHb TPEBOCXOIUT MOPOTOBBIN YPOBEHB 110 BCEM CYIIECTBEHHBIM MPU3HAKA.



Metoanueckue peKOMeHIAMHU NMPeENoAaBaTe 10
10 npouexype OueHUBAHUS 3HAHUI, YMEHH i, HABBIKOB M (MJIH) ONbITA A€ TEeJIbHOCTH,
XapaKTepU3yIIUX 3Tanbl GopMHUPOBAHUA KOMIIETEHIUA

Lenbro mporeypsl OIICHUBAHUS SBIISICTCS ONPEEIICHUE CTCIICHU OBJIAZICHUS CTYICHTOM
OXKUJAEMBIMU pPE3yJbTaTaMH OOY4YeHHS (3HAHHWSMH, YMEHHSIMH, HaBbIKAMU U (W) OIBITOM
JIEATETLHOCTH).

[Ipouienypa omeHMBAaHWS CTETICHH OBIAJCHUS CTYIACHTOM OXXHIA€MBIMH pPe3yJIbTaTaMU
O00y4YeHHsI OCYHIECTBIISIETCS C TIOMOIIBI0 METOAMYECKHX MAaTepHalioB, IPEICTABICHHBIX B
paznene «TuUoBbIe KOHTPOJIBHBIE 3a/aHUS WA MHBIE MAaTepUaIbl, HEOOXOIUMBIC IJI OLICHKH
3HAaHWI, yMEHWH, HABHIKOB W (WMJIHM) OIBITa JACATEIbHOCTH, XapaKTePH3YIOIIMX ATaIlbl
dbopMUPOBaHUS KOMITETEHITHID)

3.1 Kpurepuu oueHMBAHUSA CTENEHH OBJIAJCHHUSA 3HAHUAMH, YMEHUSIMH, HABBIKAMH W
(MJIM) ONBITOM AEATEJIbLHOCTH, ONPee/siiolue YPOBHH CGOPMHUPOBAHHOCTH KOMIIETEHIHI

IToporosslii ypoBeHb (001111e XapaKTEPUCTHKH):

— BIIaJIeHWE OCHOBHBIM 00HEMOM 3HAHUM 10 IPOTPAMME TUCIIUTUIUHEI;

— 3HAaHHE OCHOBHOW TEPMHUHOJIOTHH TAaHHOW 00JacTW 3HAHWH, CTHIUCTHYECKH T'PAMOTHOE, JIOTHYECKH
MPaBUIBHOE U3JIOKEHUE OTBETA HA BOMPOCHI 0€3 CYIECTBEHHBIX OIINOOK;

— BJAJICHUE WHCTPYMCHTApHEM TUCIMILTUHBI, YMEHUE €TI0 UCIONb30BaTh B PEIICHUU CTaHIIAPTHBIX
(TUTIOBBIX) 3a/1a4;

— CHOCOOHOCTh CaMOCTOSITEIPHO MPUMEHSATH THIIOBBIC PEIIEHHS B paMKax paboueil MmporpaMmebl
JTUCTIUTIITAHBL;

— YCBOEHHME OCHOBHOM JIHTEpaTyphl, pEKOMEHIOBaHHOH paboueii mporpaMMoi TUCIUILTHHB;

— 3HaHHUE O0a30BBIX TCOPHWH, KOHICMIUA W HAMPaBICHUH MO N3y4aeMOU MTUCIIUTIINHE;

— caMmocCTosITeNbHasi pa0doTa Ha 1abopaTOPHBIX 3aHSTHAX, MEPHOJUUYECKOE yJYACTHE B TPYIIIOBBIX
00CYyKIeHHSX, JOCTATOUYHBIA YPOBEHb KYJIbTYPbl HCTIOTHEHHS 3a1aHH.

HpOIIBPlHyTbIPl YPOBeHb (001111e XapaKTEPUCTHKH):

A0CTATOYHO IIOJHBIC U CHCTEMATU3UPOBAHHBIC 3HAHUA B 00BéMe nporpaMmbl JUCHUIUIAHBI;

—  WCHOJB30BaHHE OCHOBHOM TCPMUHOJIOT NN Z[aHHOI/I obnactu 3HaHI/II/I, CTUJIIMCTUYCCKU T'PaMOTHOC,
JIOTUYCCKHU NIPaBHUIIBHOC U3JI0KECHUE OTBETA HAa BOIIPOCHI, YMCHHUE JICJIaTh BBIBOBI;

— BJIQJICHUE WHCTPYMEHTApHWEM IHCIUILINHBI, YMEHHUE €r0 WCIIOIh30BaTh B PEIICHUH yYCOHBIX U
po(heCCUOHATBHBIX 33]1aY;

— CHOCOOHOCTHh CaMOCTOSTENBHO pPELIaTh CIOKHBIE 3amaud (mpoOiieMbl) B paMKax paboucii
mporpaMmbl JUCHUTIIIMHBI;

— YCBOGHME OCHOBHOM M JOMNOJIHUTEIBHOM JHTEpaTypbl, pPEKOMEHIOBAHHON paboueii
MPOTrpaMMOil TUCITUTIIIUHBI;

- yMeHI/Ie OpHeHTHpOBaTBCH B 63.30BBIX TCOpHAX, KOHOCHUIUAX H HAIPABJICHUMAX I10 H3y‘-Ia€M0ﬁ
AUCHUIIIIMHE U JaBaTh UM CPABHUTCIIbHYIO OLICHKY,

— caMmocTosTenbHasi paboTa Ha Ia0OpPATOPHBIX 3AHATHSX, YYACTHE B TPYIIIOBBIX OOCYKICHUSIX,
BBICOKHW YPOBEHb KYJIbTYPbI UCIIOTHEHUS 3aIaHUH.

Bbicokuii ypoBeHb (0011I1e XapaKTEPUCTUKH ):

— CHUCTCMATU3UPOBAHHBLIC, I‘HY6OKI/IC U TIOJIHBIC 3HAHWA IO BCEM pa3acjiaM OAUCILHUIIIINHBL,

— TOYHOC HCIOJB30BAaHUC TCPMHUHOJIOIUH Z[aHHOf’I obnact 3HaHHﬁ, CTUJIIMCTUYCCKHU T'PaMOTHOC,
JIOTUYCCKHU NIPaBHUIIBHOE U3JI0KECHUE OTBETA HAa BOIIPOCHI, YMCHHE NCIIATh 06OCHOBaHHBIe BBIBOJBI,

- 6€3prGI{Hoe BJIQICHUC HHCTPYMCHTApUCM JUCHUITIIUHBI, YMCHHUEC C€ro UCIIO0Jb30BaTh B
MMOCTAHOBKE M PEIICHUU HAYYHBIX M MPO(ECCUOHATBHBIX 334,



—  CHOCOOHOCTHh CaMOCTOSTENLHO M TBOPYECKH pEINATh CIOXHBIE 3a1aud (IpoOJIeMbI) B paMKax
paboyeii mporpaMMbl AUCIUTUIUHEI,

— TIOJNHOE U ITyOOKO€ YCBOCHHE OCHOBHOU U JOIOIHUTEIBHOMN JIUTEpaTyphl, PEKOMCHIOBAHHOM
paboueii mporpaMMoN AUCIUILIAHEI;

— yMEHHE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPUAX, KOHUEMIUAX U HANPABICHUAX 110 M3y4aeMOn
JVCIIUTUTAHE U IaBaTh UM KPUTUIECKYIO OICHKY;

— aKTHBHas CaMOCTOSTENIbHAs padoTa Ha J1abOpaTOPHBIX 3aHATHIX, TBOPUYECKOE ydacTHe B
IPYIIIOBBIX 00CYXKICHHAX, BBICOKUM YPOBEHb KYJIbTYPbI UCIIOTHEHUS 33/ 1aHHN.

3.2 Onucanue npoueaypbl BHICTABJICHUS] OLCHKHU

B 3aBucuMocTH 0T ypoBHS C(HOPMUPOBAHHOCTH KaXKAOH KOMIIETEHIIMHA O OKOHYaHWU
OCBOCHHS JHMCUUIUIMHBI CTYACHTY BBICTABIISICTCS  OlEHKa. JlJig JUCHUIUINH, W3ydYaeMbIX B
TCYCHUC HCCKOJIbKUX CEMCCTPOB, OLICHKA MOXKCT BBICTABJISATHLCA HC TOJIBKO IIO OKOHYAaHUHU €€
OCBOCHHS, HO M B MPOMEKYTOYHBIX CEMeCTpax. Bua OIEHKH, («3a4TEHO», «HE3a4TECHO»)
ormpezensercss padoyeil mporpaMMol JUCHHUILTAHBI B COOTBETCTBUU C YYCOHBIM ILJIAHOM.

OneHka «3a4eT» BBICTABISIETCS CTYICHTY, y KOTOPOTO KaXaas KOMIICTCHITHSI
(TTOJIHOCTHIO WIJIM YAaCTUYHO (opMHpyeMasi JaHHOW TUCHUIUIMHON) chOpMHUpOBaHA HE HIDKE, YEM
Ha IIOPOTOBOM YPOBHE.

OI_IGHKa «HE3a4YTCHO» BBICTABJIACTCA CTYACHTY, Y KOTOPOI'O XOTA 651 OJHa KOMIICTCHI A
(TTOTHOCTBIO WJIM YacTHYHO (popMuUpyemasi JaHHON TUCHHUIIINHON) chOpMHUpOBaHA HUKE, YeEM
Ha TIOPOTOBOM ypPOBHE.
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