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1. IlesH oCBOEHHUS JUCIHUILIHHBI

HenssMu oCBOEHUS AUCLMILIMHBI
HAaHOCTPYKTYpP» SIBISIETC:

- U3Y4YEHUE SIBJICHUI B3aUMOJCUCTBUS aTOMHBIX YaCTHUIl U IMOJEH, JIeKAlIUX B OCHOBE
METOJIOB UCCJIEeI0BAaHUSI XUMUYECKOTO COCTaBa, TOMOTrpaduu, KPUCTAITNIECKONH U 3JIEKTPOHHON
CTPYKTYpPbI IOBEPXHOCTH TBEPJIBIX TEJ;

- TPAKTUYECKOE O3HAKOMJIEHHE ¢ paboTON YCTAaHOBOK BTOPUYHOM HWOHHOW Macc-
CIIEKTPOMETPUH, pPaCTPOBOM OKE-IIEKTPOHHON CIEKTPOCKOIIUHU, PpPAacCTPOBOM 3JIEKTPOHHOU
MHUKPOCKOITMH HEOOXOUMBIX ISl TaTbHEUIIEH CaMOCTOSITEIbHON PaboThI

«Duznueckue MCTOAbl HCCICAOBAHHA MHUKPO- U

2. Mecro nucuumiauHbl B cTpykrype OIl 6akanaBpuara

JucuummHa Qu3nuecKue METOIbl MCCIEIOBAaHUS MHKPO- U HAaHOCTPYKTYp OTHOCHTCS K
BapHaTUBHOU YacTU MPO(EeCCHOHATBHOTO IHUKIIA.

N3yuaerca mocie NpOXOXKACHWS IUCLUUIUIMH MaTEMaTHYEeCKOIO0 M E€CTECTBEHHOHAYUYHOTO
IUKJIA, @ TaKKe I0CJ€ OCBOEHHUS OCHOBHBIX TUCIUIUIMH NpodeccruoHanbHOro mnukia. llpu
U3YYEHUH HIMPOKO WCHOJB3YIOTCS 3HAHUS, YMEHUS M IPAKTUYECKHE HAaBBIKM YKa3aHHBIX
JTUCIUTUINH.

3. Ilnmanupyemble pe3yJbTaTbl O00y4YeHUs] 1O JUCHUIUVIAHE, COOTHECEHHbIe ¢

IUIAHUPYeMbIMU pe3ybTatamu ocBoenusi OIl 6akanaBpuara

[Tpouecc M3y4yeHHs] TUCHMIUIMHBI HampaBieH Ha (OpMHpOBaHHUE CIEIYIOMIMX 3JIEMEHTOB
komrnereHmii B coorBerctBuu ¢ ®I'OC BO, OIl BO u npuobpeTeHus Cleayloux 3HAHHM,
YMEHH, HaBBIKOB U (WJIM) OTIbITA E€ATEIbHOCTH:

®opmupyemas NuaukaTop A0CTHIKEHUS IlepeyeHb NIaHNPYEMBIX Pe3yJIbTATOB
KOMIIeTeHIIUA KOMIIEeTeHIIUH 00yueHus
(kox u (xox u popMyIHPOBKA)

¢popmyanpoBka)
Oﬁmenpoq)eccm)}lanbﬂ‘me KOMIIeTEHLIMH |
IIpodeccuonajibHbIe KOMIIETEHIT
[1K-5. Criocoben N1 TIK-5.1.3naet 3HaTh:
ACJIaThb HAYYHO- HPUHITUITBI NPOBE/ICHUSl | — OCHOBHBbIE  (DU3MUYECKHE  3aKOHBHI,
000CHOBaHHbIE aHaJIM3a IMOJHOLICHHOCTH U JIe)KalMe B OCHOBE COBPEMEHHBIX
BBIBOJIBI 110 3¢ heKTHBHOCTH METOZIOB HCCIICIOBAaHUS MHKPO- U
pe3yabTataM SKCIIEPUMEHTAIIBHBIX HAHOCTPYKTYD;
TCOPCTUUCCKHUX U HCCHCHOBaHHﬁ. — TPHUHIMIIBI paGOTBI BTOPUYHO-
9KCIEPUMEHTATIbHbBIX WOHHOMU MacC-CHEKTPOMETPHH,
HCCIICJOBAHNUH, WJI_IIK-5.2. pacTpOBOM  DJIEKTPOHHOW  OXKe-
naBaTb JemoncTpupyer YMCHHC CHEKTPOMETPUH, PEHTI€HOBCKOM
PCKOMCHOANH 110 IIOAroTaBJIMBATh HAay4YHBbIC (bOTOZ-)JICKTpOHHOfI CIICKTPOCKOIINH,
COBCPIICHCTBOBAHUIO Hy6J’II/IKaHI/II/I Ha OCHOBE paCTpOBOP’I 3J'ICKTpOHHOI71
YCTPOUCTB U CUCTEM, PE3YIbTATOB UCCIICAOBAHUH. MHKPOCKOIINHU, CKaHpr}omeﬁ

TOTOBUTH HAy4YHBIC
myOIuKaIuy u
3as1BKM Ha
n300peTeHus..

N TIK-5.3. VimeeTr HaBbIKK
MOJrOTOBKM  3asiBOK  Ha
n300peTeHus.

30HI0BOM MUKPOCKOTIHUH;
o0IIyr0  METOIUKY  (U3HUYECKOTO
JKCIEPUMEHTa C MCHOJb30BaHUEM
YCTaHOBOK  JUIA UCCIIEZIOBAHMUS
CBOMCTB ITOBEPXHOCTH.
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OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABISAET 2 3a4STHBIX SUHUII, 72 aKaJ.9acoB.
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nabopaTopHBIM paboTam
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Coneprxanue pa3esioB AUCITUTITHHBI:

1. Tema 1.

OO01ee MOHSATHE METOMOB JUATHOCTHKH. 3OHIUPYIONINE MydYKH M YacTuilbl. HeoOxommmocTh
MPOBENCHUS NUArHOCTUKU U aHAIU3a MUKPO- U HAHOCTPYKTYP B KOHTPOJIUPYEMBIX YCIOBUAX
CBEPXBBICOKOTO Bakyyma. OCHOBHBIE MOHSATUS TEXHUKU CBEPXBBICOKOTO Bakyyma. Marepuabl
CBB kamep u u3nenuii. Kimaccudukarus u THIIBI HACOCOB.

2. Tema 2.

Oxe snektpornas crnekrpockornus (D0C). Cxema oxe-iporiecca B TEPMHHAX AaTOMHBIX YPOBHEH
sHeprun. OcHOBHBIE cBoiicTBa POOC: rTiyOmHAa BBIXOJA OXE DJICKTPOHOB, CEUCHUE HWOHM3AIIUH,
BEPOSITHOCTh OXE TpolLecca, XUMHUYECKHH CHBHUT. bBIlOK-cxeMa »3IEKTPOHHOTO OKe-CIEKTPOMETpa.
DHEProaHaJIn3aToOPbl U UX XapaKTEPUCTUKU. JI€TEKTOPBI 0XkKe-3JIEKTPOHOB. Bujibl 0ke-CIieKTpOB 1
KOJINUECTBEHHOE ONpe/eieHHEe COCTaBa o0Opa3la Ha OCHOBAaHHM OXKe-CIIEKTPOCKONMHUH. THUIHYHbBIE
napaMeTphbl, BOSMOKHOCTH M Pa3pelIeHHe 0XKe DICKTPOHHOU criekTpockonun. PU3HYECKHE OCHOBBI U
amnmapaTypa (OTOdIEKTPOHHON CIIEKTPOCKOTIHH.

3. Tema 3.

B3anmopeiicTBre 3JIEKTPOHHOTO MyYKa C MOBEPXHOCTHIO. YIPYroe M HEYyNpyroe paccesHue.
OO6nactp B3aUMOJEHCTBHSA. DKCIIEPUMEHTAIbHBIE 3aBHCHUMOCTH KO3()(PUIMEHTOB BTOPHUYHOU
AJICKTPOHHOM IMHUCCUU U OTPAKEHHBIX JIEKTPOHOB. DOpMUPOBAHUE H300pAKEHUS B PACTPOBOM
AIIEKTPOHHOM MHKPOCKOTE: (OPMHUPOBAHHE M XaAPAKTEPUCTHKU MEPBHYHOTO AJIEKTPOHHOTO
My4Ka; CKaHUPOBAHUE; yBeIWUYeHHe; TiyonHa (okyca. J[eTeKTopsl OTpa)KEHHBIX U BTOPUYHBIX
3JIEKTPOHOB. [lpocBeunBarommii 31MeKTpoHHBIA MuKpockon (IIOM). AHamorusi ¢ ONTHYECKUM
MHUKPOCKOIIOM U Je-bpoineBckas IJIMHA BOJIHBI JJEeKTpoHA. llpuHIMNHManmpHas cxema IOJydeHHUs
n3zo0paxenus B [I1DM.

4. Tema 4.

B3anMozeiicTBue MOHOB € TTOBEPXHOCTHIO. Pacmbuienne n BTOpudyHO-WOHHAs smuccus (BUD)
OcCHOBHBIE  JKCIIEpUMEHTAIBHBIE 3aBUCHUMOCTH ko3 dunuenta pacnbuieanss u  BUD.
Teopetnueckue wMogenu pacnbuieHus u  BUD. brok-cxema BTOPUYHO-MOHHOTIO —Macc-
cnektpoMerpa. VoHHBIE Tymku, cucteMa (QOpMHpPOBAHUS TEPBHYHOTO IydKa, Macc-
AQHAJIU3aTOPBI, AETEKTOPHI BTOPUYHBIX MOHOB. MarHUTHbIE, KBAIPYIIOIbHBIE U BPEMSIIPOJIETHBIE
BUMC: cpaBHeHue wux Bo3MoOxkHOCTe. Cratmyeckuil u nuHamuyeckuii BUMC-ananus.
Bo3moxxHOCTH IPOBEAEHUS KOJIMYECTBEHHOIO aHAJIM3a.

5. Tema S.

Ckanupytomuii TyHHenbHbIH Mukpockon (CTM) u ckanupyromast TyHHenbHas crektpockonust (CTC).
[punnunuanshas cxema CTM. DHepreTuueckasl guarpamMma TYHHETBHOTO KOHTAaKTa WIJBI B 00pasna
IIpupoma TyHHEIHPHOTO TOKa M €ro mpocteimas dopmyna. Cxema ckadepa u BuOpomsossius CTM.
IIpe30kepamudeckas TpyOKa - YHUBEPCAIBHBIH CKAaHUPYIOMMKA dieMeHT. OOpaTHas CBSI3b LIS
CTa0MIIM3aK TYHHETILHOTO ToKa. Biusanue hopmsl uriel Ha noirydyaemoe CTM nzobpaskenne. Urier amst
CTM. AromHuo-cunoBoii Mukpockorn (ACM). [IpunuunuansHas cxema ACM. JleTeKTopbl OTKIOHEHUS
kaaTmwieBepa ACM. Cuna B3amMoaeicTBUs 30HAa ¢ oOpa3ioM. KonTakTHas u OCCKOHTAaKTHAs MOJa W
npyrue pexxumsl padbotel ACM. Peructpanus narepansHoii cvtbl. Kantunesepsr s ACM.

6. Tema 6.

ITonyuenne CBEpXBBICOKOTO BakyymMa Ha ycraHoBke BAMC ¢ wucmonb3oBaHweM (GOpBaKyyMHOTO,
COpOIIMOHHBIX, MAarHUTOPAa3pSIIHOTO W THTAHOBOTO CYONMMAalMOHHOTO HacocoB. CHITHE CHEKTPOB
0CTaTOYHOW aTMOC(ephl C IMOMOIIBI0 KOMIUIEKCA KBaJIPYIOIBLHOTO Macc-cekTpomerpa MC 7303,
[MonyyeHne Macc-CIieKTPOB BTOPHYHBIX HOHOB KpemHus. MccienoBanne MOPQOIOTHU YTICPOTHBIX
ieHok ¢ momoinsio CTM u ACM.

5. O6pa3oBaTe/ibHbIC TEXHOJOTHH, HCIOJIb3yeMble NP OCYILIEeCTBICHUH 00pa30BaTeJIbHOI0
npouecca no JUCUMILIHHE




[TpakTrueckas peanusamusi KOHIEMIIUNA MPOOJEMHOTO 00ydYeHUs, KOTOPOE MPECTaBIsAeT COO0M
CHCTEMY METOJIOB U CpelICTB OOyueHHs, HAalpaBICHHBIX HAa MOACIHUPOBAHHUE pPEATBLHOTO
TBOPYECKOTO IIpoliecca IMyTeM CO3JaHMsI MPOOJIEMHOM CUTyallud M YIpPaBICHHUS MOMCKOM
pemeHust mpobyieMbl. YCBOCHHE HOBBIX 3HAHWW MPU 3TOM MPOMCXOTUT KAK CaMOCTOATENbHOE
OTKpPBITHE HX CTYJCHTaMU C IOMOIIBI0 TpernoaaBarens. lcmonb3oBaHnue 00pa3oBaTeNbHBIX
HuTepner-pecypcos.

B mpouiecce 00yueHust HCMOIB3YIOTCS CIEAYIONNEe 00pa3oBaTeIbHbIE TEXHOIOTHH:

BBoaHas Jieknusl — 1a€T NEPBOE LIEJIOCTHOE NPEJICTaBICHHE O JUCLUUIUIMHE H
OPHUEHTHPYET CTYJIECHTAa B CUCTEME W3Y4YEHUs JaHHOM JUCUUIUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAuYEHUEM W 33/]a4aMU Kypca, €ro poJibl0 MU MECTOM B CHCTEME yUEOHBIX AMCLUIUIMH U B
CHUCTEME IMOATOTOBKH B IenoM. [laeTcst kpaTkuil 0030p Kypca, UCTOPHS Pa3BUTHS HAyKU U
MPAKTUKH, TOCTIKEHUS B 9TOU cdepe, MMEHA U3BECTHBIX YUCHBIX, U3JIaraloTCs MEPCICKTUBHBIC
HampaBjieHUs ucciaenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3BIBAIOTCS  METOAUYECKHE H
OpTraHHU3AI[MOHHBIE OCOOCHHOCTH pabOThl B paMKax JTaHHOW JUCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIN3 PEKOMEHIyeMO Y4eOHO-METOIMUECKOU JTUTEPATYPHI.

AxkaneMuyeckasi JeKUus (WK JEKIUs 00IIEro Kypca) — Mocie0BaTebHOE U3II0KEHHE
MaTepuana, OCYIIECTBIIEMOE NPEUMYIIECTBEHHO B BHJE€ MOHOJIOTa  IPENOJABATENs.
TpeboBaHusl K aKaJeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBI YPOBEHb M HACHILICHHAS
MH(OPMATUBHOCTb, yOenuTelbHas apryMeHTalus, JAOCTYNHas U TOHATHAas peyb, 4YeTKas
CTPYKTypa ¥ JIOTMKA, HAJIUYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTEeNbCTB, OOOCHOBAaHWIA,
¢bakToB.

JlabopaTopHoe 3aHsiTHe — 3aHATHE, NTOCBALICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH H
HAaBBIKOB U 3aKPEIJICHUIO MTOJYYEHHBIX Ha JIEKIIUH 3HAaHUM.

Ha naGopaTopHBIX 3aHSATHSX CTYIEHTHI BBHITOTHSIIOT JKCIEPUMEHTAIBHBIE PAOOTHI
MOCTaBJIEHHbIE  MOJ  PYKOBOJACTBOM  (KOHTpOJieM)  TIpemnojaBaTens. 3HAKOMSTCS ¢
OKCIIEPUMEHTATBHBIMA yCTAaHOBKAMHU, TMPOBOJAT IKCIEPUMEHTHI, 00pabaThIBAIOT MOTy4YeHHBIC
pe3ynbTathl, 0GOPMIISIIOT B BUIE OTUETA U 3aILULIAIOT UX.

KoHcynbTanum — TPYNIOBBIE 3aHATHS, SBISIONIMECS OMHOW #3 (OpPM KOHTPOIS
CaMOCTOSITeNIbHOM  paboThl  cTyaeHToB. Ha KoHcynbTanusx 1o 1poch0e CTYACHTOB
paccmarpuBaroTcs Hanboyiee CIOKHBIE MOMEHTHI TPU OCBOCHHMHM MaTepHhalia TUCIUTUINHBI,
IIpenoiaBarelib OTBEYAaeT Ha BONPOCHI CTYAEHTOB, KOTOpPBIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENILHOM paboOThl, OOCYKITAIOTCS pe3yJbTaThl PEIICHHS 3aaHWi, BBITOJHEHHBIX
CTYJIEHTAMH CAMOCTOSITEIBHO.

6. Ilepeyenb WHPOPMANMOHHBIX TEXHOJOTHH, MCIOJb3yeMbIX IMPH OCYUIECTBJIEHUHU
00pa3oBaTeILHOIO TMpolecca MO JAUCHUIJIMHE, BKJIKYAs MepevYeHb JHMLIEH3MOHHOIO
NMPOrpaMMHOro obecneyeHusi W HUHPOPMAUMOHHBLIX CHPABOYHBLIX cHcTeM (NpH
HEeO0X0UMOCTH)

B nporiecce ocymiecTBiaeHust 00pa30BaTEIBHOTO MPOIECcca UCIIOIB3YIOTCS:
—nns (GOPMHUPOBAHMUS TEKCTOBBIX U TIpaUUYECKHX MaTepHalioB NPOMEXYTOUYHOH W TEKyIIeH
aTrectanuu — nporpamMmbl Microsoft Office, rpadudaeckuii penaktop Inkscape;

— IS TIOMCKa yueOHoM uTepaTtypsl Oubanoreku SApl'Y — ABToMaTu3upoBaHHas OMOIHOTEUHAS
unpopmannonnas cucrema "BYKU-NEXT" (ABUC "byku-Next").

7. IlepeyeHb OCHOBHOM ¥ [JONOJHHUTEJIbHOW Yy4eOHOW JIMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIMOHHO ceTn «UHTepHeT», HEOOXOAUMBIX [JIs
OCBOCHMS TMCIUIIIHHBI

a) OCHOBHAS JIUTEepaTypa:
1. . Byapad, T. demgap CoBpeMeHHBIE METOBI HCCIEAOBaHUS MOBEpXHOCTH M. Mup
1989 568 c.



2. Huxurenko H.H. OcHOBBI aHaNM3a MOBEPXHOCTH TBEPJBIX TET METOJAMU aTOMHOUN (DU3HKH
[DnexTpoHHBIH pecypc] : yueoHoe mocooue / H.H. HUKuTEeHKOB. — DIIEKTPOH. TEKCTOBBIS
nanable. — Tomck: Tomckuil monuTexHuyeckuit yausepeuret, 2013. — 203 ¢. — 978-5-
4387-0349-5. — Pexum nocryna: http:// www.iprbookshop.ru/34691.html

0) 1OMOJIHUTEIbHAS JIUTepaTypa:
3. H.H. I'epacumenko, }O.H. [Tapxomenko KpemnHuii — MaTtepran HaHOAJIEKTPOHUKH MoOCKBa
«Texnochepa» 2006, 352 c.

B) NporpamMMHoe obecniedyenue 1 UHTepHeT-pecypcebi:

®enepanbublil mopran «MHpopmukay http://www.informika.ru/ u ero mpoeKxTsl
Caiit LIKII «/IlmarnocTika MEKpPO U HAHOCTPYKTYp» http://www.nano.yar.ru
Hcnonp3oBaHue crieNuan3upoOBaHHOTO IPOrpaMMHOT0 o0ecrieueHus He Tpedyercs

8. MarepunaibHO-TeXHUYECKOE o0ecnedeHne JUCIUNINHBI

MartepuanbpHO-TeXHUYEeCKas 0a3za, HeoOXoauMast Il OCYIIECTBICHHUs] 00pa30BaTEILHOTO
mpoliecca 1o AUCIUTIINHE BKIIFOYAET B CBOM COCTAB CIIEUATbHBIC TOMEIICHUS:

- yueOHbIe ayIUTOPUH I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbI€ ayIUTOPUH I TPOBEICHUS TPYNIOBBIX U MHIMBUYalbHBIX KOHCYJIbTAIIHIA;

- yueOHBIEC ayIUTOPUH JUIS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEKYTOYHOH aTTeCTaIui;
- IOMEIICHHUS JUISl CAMOCTOSTENbHON paboThI;

- IOMEIICHHUS JUTSI XPAaHESHUS U IPOPUIAKTHIECKOTO 00CTYKUBAHUSI TEXHUIECKUX CPENICTB
00y4eHwusI.

CrienranbHbIe TOMEIIEHUST YKOMITJIEKTOBaHBI CPEICTBAMU O0YUEHUS, CITYKAIIIMHE IS
MIpEACTABICHUS YueOHOW nHPOpMAIHK OONBIION ay TUTOPHH.

[Tomerenus A1 CaMOCTOSITENIEHON pabOTHI 00YYAIOIIMXCSl OCHAIICHBI KOMITBIOTEPHOMN
TEXHHUKOW ¢ BO3MOKHOCTBIO MOJKITIOUEHHS K ceTu «HTepHeT» U obecrieueHneM 10CTyIa K
3IIEKTPOHHOM MH(pOpMaIoHHO-00pa3oBaTensHOU cpene SAplY.

AynutopHbiil ¢poH ¢uszndeckoro ¢akynprera. MynbTUMEIUHBI npoekTop. OO6opyaoBaHue
IleHTpa KOJUIEKTUBHOTO MOJIb30BaHMsl «/{[MarHOCTHKAa MUKPO- U HAHOCTPYKTYp» KoMmbroTepHble
KJaccel ¢ gocrynoM B MHTepuer. bubnmnoreka yHuBepcurera.

ABTOD:

[Tpodeccop 6a3zoBoit kKadeapol
HAaHOTEXHOJIOTHH B AJIEKTPHHUKE, JI.().-M.H. B.U. bauypun

Q0NIAHCHOCTD, YUEHAsl CINeNneHb noonuce U.0. Damunus
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Ipuiaoxenne Nel k padoyeit mporpamMMme JUCHUTIIAHbBI
«®Pu3dnyecKue MeToAbl HCCJIEJOBAHUS MUKPO- H HAHOCTPYKTYpP»

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

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCIOJIb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

Bomnpocsl k 3a4ety B 8 cemecTpe

BakyymHas TexHUKa U CIOCOOBI OYHCTKHU MTOBEPXHOCTH.

Knaccudukanus MeTo10B aHanu3a MoBepXHOCTH.

B3anmopaeiicTBrE 3IEKTPOHHOTO MyYKa ¢ MOBEPXHOCTHIO. YIIPYTroe U HEYNPYroe paccestHue.
®opmyna bere. O6macTh B3anMOEHCTBUS.

OKCrepUMEHTAIbHBIE 3aBUCUMOCTH KO3()()UIIMEHTOB BTOPUYHON 3JIEKTPOHHON SMHUCCUU U
OTPa)KEHHBIX JIEKTPOHOB.

®opmupoBaHue U300paKEHUS B PACTPOBOM 3JIEKTPOHHOM MHUKPOCKOIe: (OPMUPOBAHUE U
XapaKTEPUCTHKHU TEPBUYHOTO 3JICKTPOHHOTO IyYKa; CKAHMPOBAHHUE; yBEIUYEHHUE, TITyOHHA
doxyca.

JleTekTophl OTPaXKEHHBIX U BTOPUYHBIX 3JIEKTPOHOB. THIIBI KOHTPACcTOB.

Ouznyeckue MPUHLHUIBI padOThl CKAaHUPYIOMIETO TYHHEJIBHOIO MHUKPOCKOIA. YCTpPOICTBO
CTM, pexumsl padotsl CTM.

®dusndeckue 0OCHOBBI METOJA PAaCTPOBOM DJIEKTPOHHOM Oke-crieKTpockonuu. Oxe-3hdexT;
riyOrMHa BBIXOAA 0XKE-3JICKTPOHOB; CEUCHHE HOHM3ALUU; XUMHUYECKUH CIBUT. YIIHpEHUE
JIMHUH B 0’Ke-CIIEKTpax TBEPAOIro Tela.

Bbnok-cxema oxe-creKkTpomMeTpa. JHEeproaHalIn3aTopsl U ux xapakrepuctuku (ALL3, TICA).
JleTeKTOpbI AJIEKTPOHOB.

Ilocmovinpli  anHanu3. KoinyecTBEHHBIM aHAIM3: METOJ JTaJIOHOB, MCIIOJIL30BaHHE
K03 (UIIMEHTOB OTHOCUTEIBHON 4yBCTBUTEIBHOCTH.

@usnuecKkue OCHOBBI (POTOITEKTPOHHON CHEKTPOCKONMUHU. biiok cxema (oTOINEKTPOHHBIX
CIIEKTPOMETPOB.

Pacnbuienne. OCHOBHBIE SKCIIEPUMEHTAIBHBIE 3aBUCUMOCTH K03((UIIMEHTa pacTIbUICHUS U
pacrpeaeeHns paclbUICHHBIX YACTHII.

Teopernueckne MOAETH paclblUIeHHUs. Pexum mpsMoro BbIOMBaHUS, KACKaIHbBIM MeXaHU3M
I1. 3urmyHnaa, pe>xuM TEIJIOBBIX TUKOB.

KomnbrorepHoe MoxenupoBanue pacnelieHus. Merox Monre-Kapno u  meropa
MOJIEKYJIIPHON JUHAMUKH.

Bropuunas wuonHas osmuccus (BHD). OcHOBHBIE SKCIEpUMEHTAIBHBIE 3aBUCHUMOCTH
koa(durmenta BUD.

Teopernueckue monenu (BUD). Tepmomumnamuueckass MOAENb, KUHETUYECKAs MOJIENb,
3IEKTPOHHO-OOMEHHBIE MOJIEIH.

brok-cxeMa  BTOPUYHO-MOHHOIO  Macc-cliekTpomerpa. MoHHblE mymku, cucrema
(dbopMupOBaHUS IEPBUYHOTO MyYKa, MacCc-aHAIU3aTOPhl, AETEKTOPbl BTOPUYHBIX HOHOB.

MaruuTtHble, KBaJpynojibHble U BpemsnpoaeTHsle BUMC: cpaBHeHHE MX BO3MOXHOCTEH.
Cratnueckuii u TUHAMUYECKUU BUMC-ananus. Bo3sMmoxHOoCTH MPOBEJICHUS
KOJIMYECTBEHHOTO aHAJIM3a.

I'IpaBmIa BBICTABJICHUA OLICHKHU HA 3a4eTe



B OuieTsl Ha 3a4eT BKIIIOYAETCS JIBa TEOPETHUYECKUX Bompoca. Ha moAroToBKky K OTBETY
nmaercd He MeHee 14gaca.
ITo nToram 3aueTa BHICTABJIAETCSA OJHA U3 OLICHOK: «3aUTECHOY, «HE 3aUTECHOY.

Onenka «3a4TeH0» BBICTABISIETCS CTYACHTY, KOTOPBIH JEMOHCTPHUPYET IIIyOOKoe W
MOJIHOE BJIaJICHUE COJACpKAaHWEM MaTepuala U MOHATUWHBIM ammapaToMm Kypca «Pusndeckue
METOJIbl HMCCIIEIOBAaHUSI MHUKPO- M HAaHOCTPYKTYP»; OCYLIECTBIIIET MEXKIPEAMETHBIE CBS3U;
YMEET CBSA3BIBATH TEOPHUIO C MPAaKTUKOW. CTYIEHT JaeT pa3BEpHYThIE, MOJHBIE U YETKHE
OTBETHI Ha BOIPOCHI HK3aMEHALIMOHHOTO OWJIeTa U JTOTMOJIHUTEIbHBIE BONPOCH], COOII0AAET
JIOTUYCCKYIO MTOCICAOBATCIIbHOCTD ITPU U3JIOKCHUHN MaTCpuraia.

Ounenka «He 3a4TeHO» BBICTaBIAETCS  CTYACHTY, KOTOPBIA JIEMOHCTPUPYET
pa3po3HEHHBIE, OECCUCTEMHbBIC 3HAHUS; OECIOPSIOYHO M HEYBEPEHHO M3JIaracT MaTepHal;
HE YyMEeT BBIJCNATh TJIABHOE U BTOPOCTEIIEHHOE, HE YMEET COEAMHSITh TEOPETUUYECKHE
IIOJIOKEHUA C HpaKTHKOﬁ, HC YCTAHABJIMBACT MCKIPCIMCTHBIC CBA3U, HOITYCKACT rpy6£,le
OIIMOKK TpH OMNpeAeNIeHUH CYIIHOCTU PACKPBHIBAEMBIX TIOHSATUHM, SIBJICHHM, BCIEIACTBHE
HCIMMOHMMAaHH UX CYHICCTBCHHBIX U HCCYIICCTBCHHBIX IMMPU3HAKOB U CBHBGﬁ; JacT HCITIOJIHBIC
OTBETHI, JIOTMKAa M TMOCJIEA0BATEIbHOCTh M3JI0KEHHUSI KOTOPHIX HMMEIOT CYIIECTBEHHBIE H
MPUHIUIIHAIBHBIC HAPYHICHUA, B OTBCTAX OTCYTCTBYIOT BBIBOJBI. I[OHO.HHI/ITCJIBHBIG n
YTOYHSIIOLINE BOMPOCHI dK3aMEHATOpa HE MPUBOAIT K KOPPEKIMU OTBETOB CTyleHTa. Ha
OCHOBHYIO 4YaCTb OOIOJHHUTCIBHBIX BOIMPOCOB CTYACHT 3aTPYAHACTCA NATb OTBCT HJIM OACT
HEBEPHbIE OTBETHI.

Onenka «He 3a4TeHo» BBICTABISIETCS TAaKXKE CTYAEHTY, KOTOPBIH B3 OWUJIET, HO OTBEYATh
OTKa3ajcs.



IMpuioxenne Ne2 k padoyeil mporpamMMme JvCIHUIIIAHbBI
«®Pu3dnyecKue MeToAbl HCCJIEJOBAHUS MUKPO- H HAHOCTPYKTYP»

MeToandyecKue YKazaHud 1J1dd CTYACHTOB 10 OCBOCHHIO TUCIHUIIJIMHBI

B xone nmekmuii mpenonaBaTeNb M3JIaracT U pa3bsACHSICT OCHOBHBIC, HAMOOIIEE CII0KHBIE
MOHSTHUSI TEMbI, a TaK)Ke CBA3aHHBbIE C HEHl TEOpeTHYECKHWE U MpaKTHUYeCKHe MpoOIeMbl, JaeT
PEKOMEH/IAlMA HA BBIMIOJIHEHHWE CAMOCTOSITENIBHON paboTel. B Xome nekumii oOydarorumcs
pEKOMEHIyeTCs:

® BECTH KOHCIIEKTHpPOBaHHE yueOHOr0 MaTepHarna;

e oOpamaTh BHUMAHUE Ha OMpEACIeHUs TOHATUN, (OPMYIUPOBKH 3aKOHOB H UX
MaTeMaTUYeCKOE BBIPAXKEHHE, MOJIOKEHHS, PACKPBIBAIOIINE COJIEPKaHUE TEX WU WHBIX
SIBIICHUA W TIPOLIECCOB, HAy4YHBIC BBIBOJBI M MPAKTHYECKHE PEKOMEHAAHUU 10 WX
MPUMEHEHUIO;

e 3a7aBaTh MPENOJABATENI0 YTOUHSIOIIME BOIMPOCHI C LENbI0 YSCHEHUS TEOPETHUECKUX
MOJI0KEHUH.

Jly1s ycnenHoro oBiaJieHus: KypcoM HeoOXO0UMO MOCeIaTh Bee JEKIUHU, TaK KaK TeMaTHYeCKUui
MaTepuan B3aMMOCBSI3aH MEXAy coOoi. B cimyuasx mporycka 3aHSTHS CTYIEHTY HEOOXOIMMO
CaMOCTOSITENIbHO M3YYUTh MaTepual U OTBETUTh HA KOHTPOJIbHBIE BOIPOCHI MO MPOMYIIEHHON
TEME BO BpeMs WHAMBHIyaAIbHBIX KOHCyNbTanuid. Cleayer NOMHUTh, YTO JIEKIIMOHHBIN
KOHCIEKT SIBJISIETCSl HE MaTepualioM MJis IMOATOTOBKH, a CKOpEe pPa3BepHYTHIM IUJIAHOM IS
nanpHeHeil caMocTosTeNbHON NpopaboTKH MaTepraa

[TpakTHyeckue 3aHATHS — 3TO OJHA M3 AaKTUBHBIX (popm ydyeOHOro mporecca. bombras
4acTh TeM AMCHUIUIMHBI HOCUT MPAKTHUECKUW XapakTep, T.. MPEArojaraeT pelieHue 3ajad,
aHaJIU3 MpaKTUYECKUX cuTyauuid. [Ipu moAroroBke K MpakTUYECKUM 3aHATHSAM O0ydarouiemycs
HEOOXO0JJMMO OCBOUTH TEOPETHUYECKYIO OCHOBY IO TEME MPAKTUYECKOTO 3aHATHS, ObITh TOTOBBIM
K TUCKYCCHOHHOMY 00CY>KJIEHUIO.

NunuBuayansHOE JOMAIIHEe 3a/laHue WIM KOHTPOJbHas paboTa MpPEeCTaBISIOT COOOM
U3JI0’)KEHUE B TUCbMEHHOM BHJIE PE3YJIbTATOB TEOPETUYECKOTO aHAIN3a WM PEIICHUE 3a]Ia4H 110
onpezaeneHHoi Teme. [Ipy He0OXOAMMOCTH TPOBOASTCS KOHCYIBTALUHU 10 pa30opy 3alaHuil s
CaMOCTOSITENIbHOM pabOThl, KOTOPBIE BHI3BAIIU 3aTPYAHEHHUS.

Jlis mpoBEepKM M KOHTPOJS YCBOCHHS TEOPETUYECKOr0 MaTrepuala, MPUOOPETEHHBIX
MPAKTUUYECKUX HABBIKOB pa0OTHI M MPOBEACHUS PACUETOB, B T€UEHHE OOyUEHHUs MPOBOAATCS
MEPONPHSTHS TEKyIeld aTTecTallid B BHJE MPOBEPKHU BBITIOJHEHUS 3aJaHUN s
BHEAY/IUTOPHOTO PEHICHUsI U KOHTPOJIbHON pabOThI.

Jlnst caMOCTOsATENbHOTO Toadopa JuTepaTypbl B Oubinoteke Spl'Y pexomenmyetcs
UCIIOJIb30BATh:!

1. JImunbiii kaoOuHer (http:/lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXKXHOCTb
noJjrydyeHus: on-line qoctyna K CUCKY BbIIaHHOM B aBTOMaTU3MPOBAHHOM pPEXHUME JIUTEPATYPHI,
MPOCMOTpPA M KOTIMPOBAHHUSI SJICKTPOHHBIX BEPCHU W3IaHUN COTPYTHUKOB YHUBEpcUTeTa (yuebd. u
METO/1. TIOCOOMS, TEKCTHI KUK u T.1.) it paboThl B «JInuHOM KaOnWHETE» HEOOXOAMMO 3alUTH
Ha caift Hayunoit 6ubmuorexku Spl'Y c mo6oif Touku, uMmeromeil goctyn B Internet, B mMyHKT
MEHIO «ODJIEKTPOHHBI KaTallor»; MPOUTH NpPOLEAYpY aBTOpU3alMU, BBIOPAB BKIAJIKY
«ABTOpU3aIUs», U 3aMOJHUTH PEICTABICHHBIE OIS HH()OPMAIIHH.

2. DyleKTpOHHAsA OM0JMOTEeKa y4eOHbIX MaTepuanoB SApl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php) conepxut 6onee 2500 MONHBIX TEKCTOB
y4eOHBIX U y4eOHO-METOJWYECKUX MAaTepUalOB IO OCHOBHBIM H3y4aeMbIM JAHMCLUILIHHAM,
U3JIaHHBIX B YHUBEpcUTeTe. JOCTYII B CETH YHUBEPCHUTETA, JINOO IO JIOTUHY/TapOITIO.

3. DaekTpoHHas kapToTeka «KHUroo0ecne4eHHOCTh
(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpeiBaet y4eOHbIH (oHa HaydHOI
ouommorexkn  Spl'Y, mpemocraBiser — OomepaTUBHYO — MHPOPMAUIO O  COCTOSHUU
KHUTOOOECTICUeHHOCTH TUCIIUTUIMH OCHOBHOW ¥ JIOTIOJIHUTEIBHON TUTEPATYpPOH, a TaKKe IUKIIA




JTUCLUIUIMH M CHEeNMaIbHOCTEH. DiIeKTpOHHas kapToTeka «KHUTrooOecrne4yeHHOCTb» JOCTYIHA B
CeTH yHHBepcUuTeTa U uepe3 JInunblii kKaOuHeT.




