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1. Hesab n 3272494 AUCHUNJIMHBI (MOAYJIs)

[lenb QUCHMIUIMHBL: OCBOEHUE CTYJIEHTaMH KOMIUIEKCA TEOPETUYECKUX U MPAKTUYECKUX
3HaHWM, MO3BOJIIOIIMX MM CBOOOJHO OpPHUEHTHPOBATbCSI B COBPEMEHHOM 30HIIOBOM
HAaHOJAMATHOCTHKH U HAHOMOJU(UKALIMH, a TAaK K€ METOI0B 30H/I0BOM HAHOTEXHOJIOTUH B LIEJIOM,
HEOOXOOUMBIX JJIi  HAy4yHBIX MCCIEAOBAHUNW U IPOU3BOJCTBA YCTPOWCTB MHUKpPO- U
HAHOXJIEKTPOHUKH.

3amaun: (GOPMHPOBAHME HABBIKOB JKCIEPUMEHTAIBHBIX HCCIEIOBAaHUN  CBOWCTB

MaTcpHraJioB BHGKTpOHHOﬁ u MHKpOC—)HCKTpOHHOﬁ TCXHUKH, MATCPHUAJIOB HAHOJJICKTPOHUKHU.

2. Mecro nucuumiuebl (MoayJsi) B crpykrype OIIOII BO

JlucuuiuiiHa BKJIIOYEHA B BapHaTUBHYIO 4acTh oO0s3aTenbHBIX auciumiud b1.5.08
y4eOHOro T1aHa o HamnpasieHuto moarotoBku BO 11.03.04 DnexTpoHMKa 1 HAHOIJIEKTPOHUKA
npo¢mib: CoBpeMeHHbIE HH)OPMAIIIOHHBIE TEXHOJIOTUHU B 3JICKTPOHHOM TEXHUKE.

Wzyuenne nmuctuminael «CKaHHpYOMAs 30HI0Bas MUKPOCKONUS» Oasupyercs Ha
HOHATUSI U METOJbl, Pa3BUBAEMbIE€ B CIEAYIOUIUX IUCHUILUIMHAX: «MexaHuka» -  3aKOHbI
nBrkeHus: HproToHa, oOmiasi Teopusi rapMOHHMYECKOIO OCIMILIATOPA; «JIEKTPOJWHAMUKA» -
JURJIEKTpUYECKasi U MarHUTHasl IMPOHULIAEMOCTbh U BOCIPUMMYHUBOCTb, YpaBHEHUsI MakcBeilia,
CBOWCTBA AJIEKTPOMArHUTHBIX BOJH; «ATOMHAs U KBAaHTOBasI (PU3MKa» — BOJTHOBBIE CBOMCTBA BOJIH
U MUKpouacTHll, ypaBHeHue Llllpenunrepa, ABMKEHHUE IEKTPOHA B OJHOMEPHON MTOTEHLIMAIbHON
siMe, BOJIHOBBIC (DYHKIIMHU AIIEKTPOHOB aTOMa BOJOPOZIA, MOJIEKYIsIpHBIE opOuTtanu; «Dusmka
KOHJEHCUPOBAHHOI'O COCTOSIHUS» — CHMMETPHSI KpPUCTAJIJIOB, TEOPHs] IHEPreTHUUECKUX 30H
AJIEKTPOHOB, IbE30MEXAHUYECKHE U YIIPYTUE CBOMCTBA MAaTEPUAJIOB.

OcBoeHue TaHHOM JAUCLUILINHBI, B CBOIO OYepe/ib, HEOOXOAUMO Ul YCIICIIHOTO YCBOEHUS, B
MOCJIEAYIOLIEM, CIIEHUAIbHBIX KYpCOB [0 COBPEMEHHBIM METOJIAM JMATHOCTUKH MOBEPXHOCTHU
TBEPJABIX T€I U JKUJIKOCTEH, COBPEMEHHBIX METOJ0B MOAM(DULIMPOBAHHS IOBEPXHOCTU
MOJYIIPOBOJTHUKOB, U MCCIIEJOBAHUS MX CIELM(UUECKUX CBOMCTB AJIi MOHMMAHUS MPOLECCOB,
JIEKALIUX B OCHOBE HAHOTEXHOJIOTUH.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUSI TUCHHUIINHBI (MOLYJIs1)
IIponiecc u3ydyeHus: AUCUUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIEAYIOIUX
komnereHmi B cootBeTcTBUH ¢ PI'OC BO 1 OIIOII BO no raHHOMY HanpaBJIEHUIO IOATOTOBKHU:
MKC-2 CnocobeH apryMeHTHPOBAaHO BHIOMPATh U PEaiM30BhIBATh Ha MpakTUKe 3PQPEeKTUBHYIO
METOAMKY OJKCIECPUMEHTATLHOTO WCCIEAOBAaHMS TApaMETPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
yCTpOﬁCTB 1 YCTAHOBOK 3JICKTPOHUKH U HAHOBJICKTPOHUKU Pa3JIMIHOTO Q)YHKHHOHaJIBHOFO Ha3Ha4YCHUA

IKC-B.2.1. Cioco0eH NpUMEeHsITh OCHOBHBIE SKCIIEPUMEHTATLHBIE METOJIBI B 001aCTH
JIEKTPOHHUKH U HAHOAIEKTPOHUKH
IKC-Bb.2.2. CriocobeH NpoBOIUTH UCCIIEI0BAHUS XapaKTEPUCTHUK HIEKTPOHHBIX MPHOOPOB

B pe3ynbrate u3yueHus: AUCHUILTAHBI 00yYaIOIUCS TOKEH:
3HATh: (PU3WUYECKHUE SIBJIICHHS, JIeKAIIME B OCHOBE padOTHl CKAHMPYIOMIUX 30HIOBBIX
MHKPOCKOIIOB,
- (PMBUKO-XMMHYECKHE OCHOBBI MOJATOTOBKH 00Opa3ioB u 30HA0B C3M miis mpoBeneHus
CKaHMPOBAHMS ¥ MOJU(DUKAIINN TTOBEPXHOCTH;
- METOAUKH CKAHUPYIOIIEH 30HIO0BOM MHUKPOCKONHMHU M CIHEKTPOCKONWHU, MX HA3HAYCHHE,
MPEUMYILLIECTBA U HEJOCTATKH;



- texuuky C3M m meTonuku moabopa TapamMeTpoB CKAaHMPOBAHUS M MOAM(PUKAIMH
MOBEPXHOCTH;

- MaTeMaTU4ecKHe aJropUTMbl 00pabOTKHU pe3ynbTaTOB U300paKEeHUI;

yMeTb: O(QQGEKTUBHO NPUMEHATh TEXHUKY M MeToauku C3M nans JUarHOCTHKH U
MO (HUKAIIH ITOBEPXHOCTH 00PaA3I0B M KOPPEKTHO MHTEPIPEKTHUPOBATH PE3YIbTATHI H3MEPEHHIA
C NIPUMCHCHUECM CHICHHUAIIM3UPOBAHHBIX MPOrpaMMHBIX CPCACTB O6p3.60TKI/I W aHaJIu3a JaHHBbIX,
MOJIYYEHHBIX B CEaHCAaX MUKPOCKOIIMHU U CIIEKTPOCKOIHUH;

BJIaJIeTh HABBIKAMH: TIOJITOTOBKY 00Pa3IlOB U 30H]I0B /IS CKAHUPOBAHUS U MOAM(PUKAIINH,
a TaK >€ HaBbIKaMH NOJ0Opa MapamMeTpoB U PEKUMOB CKAHMPOBAHUS U MOJUDUKALUU
MOBEPXHOCTU 00PA30B COOTBETCTBEHHO 33/1a4aM MOCTaBJICHHBIM Mepe]] yJalluMes;

npuodpecT ONBIT JAeATEJbHOCTH: [UATHOCTUKM W MOAM(PHUKAIUU MOBEPXHOCTEH
pa3IMYHOTO KJlacca W CBOWCTB, MHTEPHpPETAlMM PE3yIbTaTOB M3MEPEHHM C HCIOIb30BAHHEM
CTaH/IAPTHBIX CPEACTB 00PaOOTKU M aHATM3a JIAHHBIX C YY€TOM YCJIOBUN NIPOBEACHHS U3MEPEHUI
U Moau(UKaAIMU, OCOOCHHOCTEH O0Opa3IOoB, BO3MOXXHOCTEH M HEIOCTATKOB H3MEPHTEILHBIX
koMmrIuiekcoB C3M.

4. Coaep:kaHue H CTPYKTYpPa AMCUMILIMHBI (MOLYJIs1)
4.1. Conep:xaHue pa3iesi0B JMCUMILIAHBI (MOIYJIs1)
B Tabnuue 1 npuBoauTCs omnHcaHue COAEPKAHUS AUCUUIUIMHBI, CTPYKTYPUPOBAHHOE 11O
pa3zenaM, ¢ YyKazaHHEM [0 KaxaoMmMy paszzaeny (GOpMbl TEKYIIero KOHTPOJS: 3alluTa
naboparopHoii padotsl (JIP), komnokBuym (K), pydexnsiit koutpois (PK), tectuposanue (T).

Tabmuna 1
Ne HaumenoBanmue Conep:kanue pasiena ®opma
pasgena ((popmupyemblie KOMIETEHIIUH) TeKyILero
KOHTPOJIA
1 | IpuHIMOBI 1 OcHoBHble NPHHIMNBI ckaHupoBanusi mosepxHoctn B | (K), (PK),
MEeTOIbI C3M. UnctpymenTtapuii C3M (11K-2). (T), (JIP)
CKAHUpYOLIeii [Mpunnuner  ¢yHKUMOHUpOBaHMS U ycTpoiictBo  C3M.
30HI0BOI OmnepauroHHBIE PEXHUMBL. YpOBeHb pasperieHus. lIpubopsr
MHKDPOCKOMHH kommanuun HT-MIT. Mukpockonsr tuma Comsep —P-47.

Bakyymuble MHKpOCKONBI. MHUKpPOCKOIBI APYTUX KOMIIaHHH.
HaHoz0HIBI W KaHTHJIEBEPHI NS TPEIM3HOHHBIX (U3IUKO —
XMMHMUYECKUX HCCIeIOBaHU. MHOTO30HAOBBIE KapTPUIKH.
[IpumeHeHne HaHOTPYOOUHBIX MaTEPHAJIOB.

Hano3onab! u ckandepsl B C3M (IIK-2).

Metonel  momyuyeHHMss  HaHO30HAOB.  OmpeneneHue  uX
FEOMETPUUYECKHX W (PHU3MYECKHX XapakTepUCTUK. MeTobl
KanmuOpoBKU. lIpuMeHeHHe TPOCBEUMBAIONIEH 3JIEKTPOHHON
MHUKPOCKOIIMM Ul BU3yanu3auud (OpMBI HAHO30HIOB.
[Ipe30kepamuku 1 ux cBoiictBa. [Irezockanaepsr C3M.
Onepaunonnbie pexumbl C3M. Moabl HOPMAJBHBIX H
Jgarepainbnbix cua (ITK-2).

W3mepenne HOpMalbHBIX U JaTepaldbHBIX cuil. HopManbHas u
JaTepayibHas JKECTKOCTh KOHTAakTa. PeXHMBl INOCTOSHHOU
BBICOTHI M TIOCTOSIHHOM cmiibl. CKaHHPOBaHUE MOBEPXHOCTH B
KOHTaKTHOM JIaTepaJIbHOM pexuMe. biiok —cxemsl ynpaBieHHs
MHUKPOCKOIIOM

Mopyasiuuonnbie pe:xkumbl C3M (I1K-2).
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Juuamuka ocuwuisiropa C3M. Casur yactoTel U (assl B
HOpPMaJbHOM MOZAYIALMOHHON Moze. Tomorpaduueckuii u
(ha3oBBIN KOHTpACT. TANMUHT — MOAa W OSCKOHTAKTHAs MoAa
CKaHHUPOBaHUSI.

Tynnenbubie Moabl ckanuposanus (ITK-2).
Meramnueckrne HAaHOKOHTAKTHI. 3aBUCHMOCTH TYHHEIHHOTO
TOKa OT pACCTOSIHHUS MEXAy HUriIod u oOpasuoMm. Pexum
MIOCTOSIHHOI'O TOKa M ITOCTOSIHHOM BBICOTHL. PacmpeneneHue
paboTHI BBIX0/1a TIO TOBEPXHOCTH.

DJIEKTPOCTATHYECKOE H MATHUTHO-CUJIOBOE 30HIUPOBAaHUE
nosepxHoctu (IIK-2).

MHoronpoxoHbie pexxuMbl. KenbBHH — MOJIa M OECKOHTAKTHAs
e€MKOCTHast MoJa. Mojia perucTpaii MarHUTHBIX CHIL.
CxaHupyomas OJIMKHeNoJIbHAS onTuYecKas
mukpockonusi (CbOM) (IIK-2).

HepanuanmoHHbie 3eKTpOMarHUTHEIE MOABI. VIHTEHCHBHOCTH
HEpaJuallMOHHBIX MOJ Ha BBIXOJAC HN3 CBCTOBOJIOKOH U
MPO3payHbIX HAHO30HIOB. PaccesHue OMIKHEONBHBIX MOJ
ux peructpauust B CBOM.

dusnueckue

3¢ dexThI B
KOHTAaKTaX
3oH10B C3M ¢
MOBEPXHOCTSAMH

dusnyeckue 3PpdekThl B KOHTAKTaX 3001 —00pa3zen (1) ITK-
2). lapamanue, u3HOC, 00pa3oBaHWE BMSTHH W TOYEYHBIX
neeKTOoB. Cmaska MOBEPXHOCTH. IToBepxHOCTHOE
OPUECHTHUPOBAHUE CMA30YHBIX MATEPHUATIOB

Dduznueckue 3¢ dexTrl B KOHTAKTAX 30H1 —00pa3zen (2) (ITK-
2). CaBUroBo€ yropsiioueHe B TOHKHUX IUICHKAaX. XUMHYECKUE
u TpubodnekTpuueckue 3PdeKTsl. DMHUCCUS 3apSIKCHHBIX H
HEUTpaJIbHBIX YaCTHUI] U3 30HBI KOHTAKTA. J{uccunanus sHeprun
B HAHOTPUOOKOHTAKTaX. DPPEKT MPUIUIIAHUS — CKOJIBKECHUSI.
Karactpodsr HOpMampHOTO ¥ JIaTEPadbHOTO  JIBHIKCHHS.
«Cyxoe» (aare3snoHHOoe) U «KMOKPOE TPEHUE)
Makpockonuueckasi koHTakTHasa Teopus (1) (IIK-2).
Teopus 'epuia u [Ixxoncona — Kengamra — Po6eprca. [Lnomans
KOHTAKTHOTO TISATHA W CHJIA a[ir€3MOHHOT0 OTPhIBa HAHO30H/IA.
KecTkocTh KOHTaKTa. ANTr€3MOHHBIN THCTEPE3NC.
Makpockonuyeckasi KoOHTakTHasi Teopus (2) (IIK-2).
Teopus [lepsaruna — Mymiepa — Tonopoa u Maruca —
Harneiina. Teopus bapuxsma - Konrtona - Ilomnoxa.
CpaBHEHME pa3IMYHBIX KOHTAKTHBIX MOJEJICH MeX 1y coO00r
Mukpockonuyeckue cuioBble B3aumoneiicteus (1) (ITK-2).
[ToBepxHOCTHBIE W aATe3WOHHBIE CHIBL. KOHCepBaTHBHBIC U
HEKOHCEPBaTHUBHEIE, KOHTaKTHBIE u OCCKOHTAKTHBIC
B3aumozeicTBusa. (CraTudeckne W JIWHAMAYECKHE CHJIBL
DIEeKTPOCTATHUECKIE M MarHUTOCTaTH4IecKue cribl. Crutel Ban
—nep —Baanbca.

Mukpockonuyeckue cuiioBble B3anmoneiicreus (2) (ITK-2).
CwIbl B )KHUIKOCTSX M 00YCIIOBICHHBIC JKUIKOCTAMH. [[BOITHOM
CJIOH, peryJisiius 3apsjaa U CTPYKTypHbIe cvutbl. KanuspHabie
CHJTBL.

DJIeKTPOMATHUTHBIE u baykTyaunoHHo-
3J1eKTPOMarHuTHbIe AuccunaTuBHbie cuibl (IK-2).

(K), (PK),
(T), (IP)
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B3auMoieiicTBHE ¢ TIOBEPXHOCTBIO JIBHXKYIIUXCS 3aPSKEHHBIX
YaCTHII, JTUTIONEH W HEUTpaldbHBIX dYacTull. HopMmanbHble U
natepaibHble CWIBL. [lOTOK Teruia depe3 ONMKHENONbHBIE
orntudeckue Monel. CTpykTypHble 3h¢deKkTsl U 3 deKTh
MPOCTPAHCTBEHHOW JIUCIICPCUU. XapakKTep BO30YXKICHUS
MOBEPXHOCTHBIX BO30YXKICHUN W JUDIICKTPUUCCKUE CBOWCTBA
MaTtepuaioB. Juccunanus 3Heprun B MOAYJISIIMOHHOM PEXKUME
ATOMHO-CHJIOBBIX MUKPOCKOTIOB.

IIpumenenus
CKaHUPYIOLIeil
30H10BOM
MHUKPOCKONUHU

MoaeanpoBanue u3oopaxenuii mopepxnoctu B C3M. Poin
¢opmbl HaHO30HAa. AptedakTsl ckaHUpoBaHus. IIpoctas
OCLIJIISITOPHAsi MOJENb JIaTePaIbHOr0 CKOJIbKEHHUS HAHO30HAA
U MOJICTUPOBAaHUE M300paKEHUH MMOBEPXHOCTH B KOHTAKTHOM
JaTepanbHOM  Moze.  Moaenu — MHASHTAlMOHHOTO U
(PUKLMOHHOIO JOBM)KEHHUS HAHO30HAA. ['paHWYHbIE YCIIOBHAL.
O6paszoBaHue U pa3pbiB KOHTAKTHBIX Nepembruek. Karactpodsr
HOPMAaJIbHOTO M JIaTepajbHOro ABIKEHHS. OCUMUIISLIMU CHIL.
Ponb noteHnmanoB MexaTtoMHOro B3auMoaeicTBys. [lepexonst
«TOPSIOK»- «OECTOPSIOK» B HAHOKOHTAKTaX.

C3M kak wmerogq  MoauuUKanuM  NOBEPXHOCTH.
[ToBepxHocTHOE TpaBienue ¢ nomoulpto C3M U co3manue
HaHOCTPYKTYp. Hanonurorpagus.

Tennenmun passutuss meronoB C3M st HaHOMMTOTpadUu.
HanoanexTpoHnnsle ycTpoiicTBa.

IIpumeHnenne MeToaa 3JIEKTPOCHJIOBOM 30H/10BOM
CINIEKTPOCKONMU  JJISl  MCCJIEJOBAHMS  TOJIIUHBI H
3JIEKTPUYECKUX XapaKTepUCTHK TOHKHUX mieHok (ITK-2).
Pacnpenenenue 351eKTpUIecKOro NOTEHIHANA MEXILY 30HIOM U
oOpasioM  (mpoBozsimuM W HempoBomsAmmm).  Cuia
B3aMMOJECHCTBUSL 30HA —oOpaszen. OieKTpuyeckas EeMKOCTb
KOHTaKTa 30HJ —oOpaszen. Poib MOJSIPHOCTH HANPSIKECHUSI.
3aBHCHMOCTH 3JIEKTPOCTATHUECKUX M BaH —lep -BaanbcoBbix
CHJI OT TOJIIMHBI ¥ JU3JIEKTPHYECKUX CBOMCTB IICHOK.
Mpumenenus C3M s uccjieq0BaHUM ajare3uu, TPEHUs U
MexaHn4yecknx xapakrtepuctuk mnoBepxHoctun (IIK-2).
KpuBble moaBoma —orBoma. HecTaOmibHOCTH KaHTHIIEBEpA.
O6paboTka CHIOBBIX KpHUBBIX. CHEKTPOMETPHS CHIIOBBIX
B3aumopeiictBuil. KaprorpadgupoBanue mMOBEpXHOCTH IO
BEJINYMHE TPEHHS U aJire3ud. AJTre3NOHHBIA U (PPUKIIMOHHBIH
THCTEPE3NUC.

(K), (PK),
(T), JIP)




4.2. CTpyKTYypa IMCHUIIMHBI (MOLYJIs1)

OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET S 3aueTHbIe eAuHUITHI (180 vaca)

Tabnuua 2
TpynoemkocThb, 4achl
Buja pa6orsl Py 2
6 cemecp Bcero
OO0mas Tpy10eMKoOCTh (B 4acax) 180 180
KounraktHasi pabora (B yacax): 70 70
Jexyuu (J1) 28 28
Jlabopamopuwie pabomut (JIP) 42 42
CamocrosiTesibHas padoTa (B yacax): 83 83
CamocrosiTenbHOE U3YUECHHE Pa3/IeTIOB 83 83
. IK3aMeH
Buja npomexyTouHOI aTTecTalMU
4.3. JIeKIINOHHEBIE 3aAHATHS
Tabnuua 3
Ne
Tema
paziena
| OcHoBHbIE NPUHIUIBI CKaHUpOBaHUs moBepxHocTH B C3M. MHcrpymeHTapuii
C3M.
1 Hanozonne! u ckannepst B C3M
1 Onepanuonnsie pexumMbl C3M. Mozabl HOpMaJIBHBIX U JIAT€PAIbHBIX CHIIL.
1 Monynsunonusie pexumbl C3M
1 TyHHeIbHBIE MOJIBI CKAHUPOBAHUS
| [Ipumenenus C3M g UCClEeNOBaHUM aAre3uu, TPEHUS M MEXAHUYECKUX
XapaKTEPUCTUK MOBEPXHOCTU
1 DIEKTPOCTaTUYECKOE M MATHUTHO-CUJIOBOE 30HIMPOBAHNE TOBEPXHOCTHU
1 Cxkanupyromiast O1vkHenosibHas ontuyeckas Mukpockonus (CbOM)
2 ®uznyeckue 3pPexTsl B KOHTAKTax 30H1 —oOpaszer (1)
2 Ouznyeckue 3pPeKTsl B KOHTAKTaX 30H] —o0paser (2)
2 Makpockomnuyeckasi KoHTakTHast Teopus (1)
2 Makpockomnuyeckasi KOHTakTHas Teopus (2)
2 Mukpockonuueckue CHUiioBble B3aumopaencTBus (1)
2 MUKpPOCKOTMYECKHE CHUIIOBBIE B3aUMOACHCTBUS (2)
) DNEeKTPOMarHuTHhIE W (DIyKTYallMOHHO- JJIEKTPOMAarHUTHBIE JIHCCUIIATUBHBIC

CHIJIbI




3 MopenupoBanue nzoopaxkenuit mopepxHocta B C3M
3 C3M kak MeToa Moau(HUKAITUN TTOBEPXHOCTH
3 [Ipumenenne MeTofa AJEKTPOCHIOBOM  30HJOBOM  CHEKTPOCKOMHH IS
MCCJIEIOBAHMSI TOJIIUHBI U 3JIEKTPUUECKUX XaPAKTEPUCTUK TOHKUX IJICHOK.
4.4. JlabopaTopHbie padoThI
Tabnuua 4
Ne
Tema
JIP
| [Toryuenue nepBoro C3M uzobpakenus. OOpaboTKa U MpeCTaBICHUE PE3yJIbTaTOB
IKCIIEPUMEHTA
) HccnenoBaHue MOBEPXHOCTU TBEPABIX TEJI METO/I0M CKaHUPYIOLIEH TYHHEIbHOMN
MUKPOCKOIINU
3 | UccnenoBanue MOBEPXHOCTU TBEP/BIX TEJI METOJIOM aTOMHO-CHUIIOBON MHUKPOCKOITUU
4 | ApredakTsl B CKaHUPYIOIIEH 30HI0BON MUKPOCKOITHH
5 | Ckanupyromas 30H10Bas JUTOrpadus
6 | O6paboTka u KonmuecTBeHHBIN aHamu3 C3M u3o0paxeHuit
4.5. CamocTosiTe/IbHOE M3y4YeHHE Pa3/1e/10B M CHUILTHHbI
Tabmuua 5
Ne
Bonpocsl, BBIHOCHMBbIE HA CAMOCTOAITE/IbHOE H3yYeHHe
pasjiena
| OcHOBHbIE NPUHIUIBI CKaHUpOBaHUs NoBepxHOCTH B C3M. MHcTtpymeHTapuii
C3M.
1 Hanozoune! u ckannepst B C3M
1 Onepannonnsie pexxumbel C3M. Moabl HOpMaJIBHBIX U JIaT€PAJIBHBIX CHUIL.
1 MopynsunonHuslie pexumbl C3M
1 TyHHenbHBIE MOJBI CKAHUPOBAHMUS
| IIpumenennss C3M nand  McciaenoBaHUM aAre3nM, TPEHUS W MEXaHMYECKHX
XapaKTEpUCTUK IOBEPXHOCTH
1 DNEKTPOCTaTUUECKOE U MATHUTHO-CUIIOBOE 30HIMPOBAHNE TOBEPXHOCTH
1 Ckanupyroas onkHenospHas ontuyeckas Mmukpockomnus (CBOM)
2 Ousznyeckue 3¢pPpexTrl B KOHTaKTax 30H1 —oOpazer (1)
2 Ousznyeckue 3pPpexThl B KOHTAKTaX 30H1 —oOpaszer (2)
2 Maxkpockomnuyeckasi KOHTakTHas Teopust (1)
2 Maxkpockomnuyeckasi KOHTakTHasi Teopust (2)
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2 Mukpockonmuueckre CuiioBble B3aumoaencTBust (1)

2 MUKpPOCKOITMYECKHE CHIIOBBIE B3aUMOIeHCTBHS (2)

2 DIEKTPOMarHUTHLIE U (PIYKTYalIMOHHO- 3JIEKTPOMArHUTHBIE TUCCUTIATUBHBIE CHIIbI

3 MopenupoBanue n3o0paxkenuii mopepxuocta B C3M

3 C3M kak MeToa Moau(pUKaIIUH TTOBEPXHOCTH

3 IIpumeHeHne  MeTona  3JIEKTPOCWIOBOM  30HJOBOM  CHEKTPOCKOIIMM UL
WCCIEA0OBAHUS TOJIIIUHBI U SJICKTPUUYECKUX XAPAKTEPUCTUK TOHKUX TJICHOK.

5. OueHo4YHbIe MaTePHUAJIbI VISl TEKYLEr0 U Py0e:KHOT0 KOHTPOJIA YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTaAlluu

Texkymuii u pyOEKHBIM KOHTPOJIb OCBOEHHS CTYJEHTOM JUCLUIUIMHBI, a TaK e
IPOMEXKYTOUHAsl aTTeCTalusl OCYLIECTBISETCS B paMKax OajuIbHO-pEeUTHHIOBOW cucTeMbl. B
COOTBETCTBUU ¢ jedcTByromuM [lomokeHneM o OaIbHO-PEHTUHIOBOM CHUCTEME OIIEHKA
ycnieBaeMocTH cTyzeHToB KBI'Y ncnosns3yercs cnenyromas mkana qudepeHnupoBanus 0aiios
10 NMATUOAIIILHON CUCTEME:

- OIICHKA «OTJINYHO» BBICTABISIETCS CTYACHTY, eciu HaOpaHo 91 — 100 6amios;
- OLICHKA «XOpOILI0» BhICTaBIIAETCS, €ciii HabpaHo 81 — 90 OamioB

- OLIGHKA «Y/I0BJIETBOPUTEIILHOY BBICTaBIIsETCS, eciii HaOpaHo 61 — 80 6asios;
- OIIEHKA «HEYIOBJICTBOPUTEIIBHO» BBICTABIISICTCS, €CJI HaOpaHo 36-60 6aioB.

Pacnpenenenue 0auioB MO KOHTPOJIBHBIM TOYKaM B COOTBETCTBUM C JI€HCTBYIOIIMM
[TonosxeHneM o OaUIBHO-PEUTUHIOBOM cHUCTEeME OLEHKM YycneBaemocTtu cryaeHToB KBI'Y
NpUBECHO B Tabmule 7:

Tabmauma 6
Ne peHTHHT. Konnoksuym | JlaGoparopn. | Ilocemaemocts | TecrupoBanme | Uroro
TOUYKH 3aHATHA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3apanus QU151 TEKylero KOHTPoJIs
Ko/u10kBHYM TNPOBOAUTCS B COOTBETCTBUU C TOJIOKEHHUEM O OaNIbHO-PEUTHHTOBOM
CUCTEME aTTecTallly OOydaroluXcs 0 00pa30BaTEeNIbHBIM MPOrpaMMaM BbICIIET0 00pa30BaHUs
Kabapauno-bankapckoro X.M.  bepb6ekoa
(https://kbsu.ru/). TlpumepHBIii TIepedeHb BOIPOCOB HAa KOJUIOKBHUYM IO TE€MaM JUCIUTUIMHBI
(MOMIyYJIs1) COCTOUT U3 CIEIYIOIIUX MTyHKTOB:

ToCyaapCTBEHHOT'O YHHUBCPCUTCTA M.

Konnoksuym 1 (mpoBepsiemblie komnerenunu: IK-2)
. THIBl CUIIOBBIX B3aMMOAEMCTBUM B HAHOKOHTAKTAX
. [IpuHOMN cCKaHUPOBAHMS B 30HI0BOW MUKPOCKONHHU. [Ibe30CKaHHEPHI.
. beckOHTaKkTHBIE B3aUMOIEHCTBUS B HAHOKOHTAKTaX
. Meroa noayKOHTaKTHOM 30HA0BOM MUKPOCKONHMH. AMIUIATYAHBIA KOHTPACT.
. DnextpocraTudeckue cuibl B C3M npu HaIUMYUU BHEIIHETO AJIEKTPUIECKOTO CMEIICHHUS.
. KoHTakTHas cuiioBas 30H10Bas MUKPOCKOIINS TOBEPXHOCTU. MoJja HOPMAJIbHBIX CHJI
. Are3MoHHO —KanuuIsIpHbIi rucrepesuc B ACM

. HOJIYKOHTaKTHaSI 30HJ0BasA MUKPOCKOIIHA ITOBECPXHOCTH. ®a30BEIH KOHTpPAcCT.
11
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9. Ban —nep —BaanbcoBsl cuiibl B ACM
KosutokBuym 2 (mpoBepsieMbie komneTeHuuu: IMK-2)
10. KoHTakTHas 30H10Basi MUKPOCKOIUS MOBEPXHOCTHU. JIaTepanbHO —CHIIOBOM KOHTPAacT
11. OcHoBHbI€ TUMBI 30HA0B ACM U UX MEXaHUYECKHE U T€OMETPUUYECKHUE MTapaMeTpPhbl
12. KoHTakTHas  30HIOBas MMKPOCKONMS IIOBEPXHOCTH. Moja TIOCTOSIHHOW BBICOTHI.
Opranuzanus 00paTHOU CBSI3U
13. IIpocTpancTBEHHOE pa3pelieHre B 30HA0BOM MUKPOCKOMHH. TerIOBbIEC IIyMBI.
14. Meron CTM. Mojia HOCTOSIHHOTO TOKa.
15. KOHTaKTHBIN y4acTOK 3aBHCUMOCTH JiehopMaIius -lepemMericHmue
16. Meron CTM. Moja IoCTOSIHHOU BBICOTHI.
17. YpaBuenue auHamMuku HaHo3oHIAa ACM B mpUOJMIKEHWH TOYEYHOTO TapMOHHYECKOTO
OCLWIJLIATOPA.
18. O61mue npUHIHUIBL ASUCTBUS U (QYHKIIMOHATBHAS CXeMa 30HI0BOTO MUKPOCKOIIA
KosutokBuym 3 (mpoBepsieMbie komneTeHuuu: IMK-2)
19. Touku BXOXKIEHUSI B KOHTAKT M BbIX0/a U3 KoHTakTa B ACM
20. OO1ue npeAcTaBIeHUsI O MHOTOIIPOXOAHBIX MOAAX CKAHUPOBAHHUS 30HA0BON MUKPOCKOIIUU
21. KonTtakTtHasa monens ['epua
22. DIEKTPOCUIIOBBIE TUHAMUYECKHE MO/Ibl CKAHUPOBAHUS B 30H/10BOM MUKPOCKOIIUU.
23. U3mepenne paboThl Bhixoja ¢ momonsto C3M. Mogaa KenbBuHa.
24. [IpuHUUIT ONTUYECKON PErUCTPALIMU IEPEMELLIEHUN B 30HI0BOM MUKPOCKOIIE
25. EMKocTHas Moj1a CKaHUpOBaHus. POk TeOMeTpHYECKUX XapaKTepUCTHK 30H1a
26. O6mue npeacTaBieHUs O 30HAOBBIX HAHOTEXHOJIOTHSIX
27. MeToJ KOHTaKTHOM cuUJIOBOW crieKTpockonuu. CHIIOBBIE KpHUBBIE I0/IBOJIAa —OTBOJAA M MX
du3nUecKas UHTEpIpeTaLHs.
28. Jlutorpadus c npuMEHEHHEM 30HJ0BOI'O MUKPOCKOIIa
MeToanyeckue peKOMeHAAMHU K MOATO0TOBKE K KOJJIOKBUYMY
[ToaroToBka K KOJJIOKBUYMY IMPOBOAMTCS CTYIEHTOM CAMOCTOSITEIBHO IO Marepuaiam
JeKIUi 1 1a00paTOPHBIX 3aHATHI. B KauecTBe r1aBHOrO UCTOYHHUKA MH(DOPMALINY UCTIONB3YeTCS
OCHOBHasl JIUTepaTypa U Matepuaisl Jekiuid. KomnokBuym npeacrapiser co0oii yCTHBIN ompoc ¢
BO3MOKHOCTBIO TIPEIBAPUTEILHON IMOJATOTOBKOW M BKJIIOYAET B Cce0S JIBa TEOPETUUECKHX
Boripoca. OCHOBHasi 1€JIb KOJUIOKBUYMa — BBIABUTh YPOBEHb BIIAJIEHUS TEOPETUUECKUM
MaTepuasioM, OCHOBHBIMH, 0230BbIMU KOHIICTIIIUSIMU JUCITUTUTHHBI.

Kpurepun oneHnBanus KOJJIOKBHyMa

KomnmokBuym mipencraBisier coOOM YCTHBIM OMpOC IO TeMaM, MPOWIEHHBIM B TEUEHUE
IIPOMEKYTKA BPEMEHH OT TOCJIEAHETO MPOBEACHHOIO KOJUIOKBUYMA 10 TeKyler narel. [Ipu atom
IIPOBEPSIIOTCS CICAYIOLINE ITOKA3ATEIN:

- SICHOCTb, YETKOCTb U JJOKA3aTEIIbHOCTh U3JI0KEHHS OTBETOB HA BOIPOCHI;

- BJIaJICHHE CIIEUATbHBIMU TEPMUHAMU, IOHATUSAMHU U IPUHIUIIAMU;

- CHCTEMHOCTb 3HaHWH, YMEHUI U HABBIKOB 10 TEMAaTHKE

[To TpeM KOHTPOJIBHBIM TOUKaM (TPeM KOJJIOKBUYMaM B T€UEHHE CEMECTpa) CTYIEHT MOXKET
noiayunts 0-30 GamnoB. Ilo uroram ycTHOro ompoca Ha TEKYIIeM KOJUIOKBUYME CTYAEHTY

BBICTABIISETCS:

9-10 6ay10B, ecnu BiIaJeeT B MOJHOM 00beMe MPOTrPaMMHBIM MaTepHUajioM, BHIHECEHHBIM Ha
KOJUTOKBUYM, JJOCTaTOYHO TIYOOKO OCMBICIHMBAET TeMy (paszien), SICHO U HCYEpIbIBAIOIIE
OTBEYAET Ha BCE BOIIPOCHI, BBIJIEISIET IIPU ATOM CAMOE CYIIECTBEHHOE, YMEET aHAJIM3UPOBATh,
CpaBHMBAeT, KjacCU(PUIMPOBaTh, 00001IaTh, KOHKPETU3UPOBATh U CHCTEMaTHU3UPOBATH
IPOTPaMMHBINH MaTepHal, 4eTKO (POPMHUPYET OTBETHI;
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7-8 6an110B, eciu BIIaieeT yueOHBIM MaTepHaIoM, BHIHECEHHBIM Ha KOJJIOKBHYM IOYTH B ITOJTHOM
00beMe (MMEIOTCSI POOEITBI B 3HAHUSIX TOJIBKO B HEKOTOPBIX, 0COOCHHO CIIOKHBIX BOIIPOCAX);
CaMOCTOSITENIFHO M OTYACTH MpPH HABOIAIIMX BOIPOCAX JAaeT MOJHOLECHHBIE OTBETHI Ha
BOIPOCHI; HE BCET/Ja BblIEseT Hanboiee CylecTBEHHOE, HE I0MYCKAET CePhe3HbIX OMIMOOK
B OTBETaX.

5-6 6a/10B, eciii BiaJle€T OCHOBHBIM OOBEMOM 3HAHHUI MO TeMaM KOJUIOKBHYMA, MPOSBIISET
3aTpyAHEHUS B CaMOCTOSATENBHBIX OTBETaX, JOMYCKAaeT HETOYHbIe (HOPMYITUPOBKH, B
IpoLecCce OTBETA JI0NYCKAeT OMKOKHU IO CYIIECTBY BOIIPOCA.

1-4 6an10B, eci HE OCBOMJI 00s3aTENIbHBIE MUHUMYM 3HAHHH IPEMETa, He CIIOCOOCH OTBETUTh
Ha BOIPOCHI JIaXKe MPU JAOMOJHUTEIbHBIX HABOASIINX BOIIPOCAX.

TecThl MPOBOAATCS B COOTBETCTBHH C IMOJOXKEHHEM 00 OaJUIbHO-PEHTHHTOBON cHCTEME
aTTecTallud OOydarolMXcsl MO 00Opa30BaTEeNIbHBIM IPOrpaMMaM BBICIIEr0 0Opa3oBaHMS
Kabapauno-bankapckoro  rocymapcTBeHHOro — yHuBepcuTera uM. X.M.  bepOGekoBa
(https://kbsu.ru/). Ilo aucuumimHe co3gaH (OHI TECTOBBIX 3aJaHUN I KOHTPOJIS TEKYIIeh
yCIIEBAEMOCTH CTYJIEHTOB B KOMIbIOTEpHOH (hopme, [lonHbIi nepeueHs TeCTOB MPUBOJUTCS B
6anke TecToBbIX 3aaHuil KBI'Y. OGpa3upl BapuaHTOB 3aaHuil (IIpOBEpseMble KOMIIETECHIMH:
OK-7, IIK-2):

1. 3aoanue {{ 138 }} 50 Tema 2-0-0
Bo ckoibpK0 pa3 u3MEHUTCS SHEPTHsI JeOPMALIUU TePLEBCKOTO KOHTAKTA, €CIU 1e(hopMaIius
yBeIu4MBaeTcs B 4 pasza ?

I Bospacrer B 32 pasza

L] B 16 pa3

(] B2 pa3a

L] B4 paza
2. 3aoanue {{ 139 }} 51 Tema 2-0-0
Bo ckomnbko pa3 Bo3pacTeT cuiia KOHTaKTHOU Jedopmaiiii oOpasia B Mojenu [ epia, ecnu
nedopmarust yBenuuutes B 4 paza ?

12

14

M 8

L1 16
3. 3aoanue {{ 140 }} 52 Tema 2-0-0
Bo ckomipko pa3 m3menutces cuina Ban —nep —BaanbscoBa mpuTsKeHUS 30HA K TOBEPXHOCTH
o0pa3ia, eciii pacCTOSTHUE areKca OT TOBEPXHOCTH YMEHBIITUTH BIIBOE 7

[] Bospacrer B 2 pa3a

[ Bospacrer B 3 pa3a

M Bospacrer B 4 pa3a

[] YMeHbiuTcs B 1Ba pasa
4. 3aoanue {{ 141 }} 53 Tema 2-0-0
Bo ckonbko pa3 uzamenutcs cuna Ban —nep —BaanbcoBa npuTshkeHHs 30Ha K TOBEPXHOCTH
o0pasia, eciii pacCTOSTHUE arieKca OT TOBEPXHOCTH YBEIIMYUTH BIIBOE 7

[] YMensmutcs B 2 pasa

M Vwmenbmmres B 4 pasa

[] Ymensmmurcs B 8 pa3

[ Bospacrer B 2 pa3a
5. 3aoanue {{ 142 }} 63 Tema 2-0-0
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Br16path mpaBHIIBHOE YTBEPKICHUE

] Pexum KenbpBuHa BII€TCS KOHTAKTHBIM

M Pexum KenbBrHA SBISETCS TUHAMUYECKUM

[ Pexxum KenbBuHA 1T03BOISAET HANTH EMKOCTH KOHTAKTa

0 Pexum Kensuna orHocurcsa k CTM

MeTtoauyecKkue peKOMEHIANNH K MPOXO0KIEHUI0 KOMIIBLIOTEPHOT0 TECTHPOBAHUS

KommnbiorepHoe TecTupoBaHHME MPOBOAUTCS CTPOTO MO 3apaHee COCTABICHHOMY
paclyCaHUIO B paMKax TEKyIIero KOHTposs. CTyIeHT JOKEH MpeIBapUTEeIIbHO O3HAKOMHUTHCS C
CHCTEMOHN TECTUPOBAHUS W OCBOUTH INPOCTEHINME HABBIKUM pabOThI ¢ Hel. TecToBbIe 3adaHUs
BKJIFOYAIOT TEOPETHYECKHE BOMPOCHI C BapHaHTaMH OTBETOB WJIM 3aJaHUsl HA MPOCTEHUIINE
BBIYKCIICHHs. Bpemsi Ha paboTy B CHCTEME TECTHPOBAHUS OTPAHUYCHO M IPEIIOoJIaraet
MIPEABAPHUTEIIBHYIO CaMOCTOSITEIbHYIO TPOPA0OTKY BOIIPOCOB, BBIHOCHMBIX Ha TECThI, BO
BHEY4YeOHOE BpEeMs.

Kpurepumn onieHMBaHUS TECTOBBIX 3aJaHU I
[To pe3ynbraraM Ka)Ka0ro TECTUPOBAHUS CTYJISCHT MOXET IMOTYIHTh 10 5 6ayioB (Bcero 15
OasioB B TeyeHue cemectpa). [lo uToram TecTUpOBaHUS CTYIEHTY BBHICTABIISIFOTCS:
5 6an10B, eciu CTYAEHT NpaBWIbHO OTBETUI Ha 86 - 100% TecTOBBIX 3aaHU;
4 0as1a, eciiy CTYACHT NpaBWIbHO OTBETUI Ha 71 - 85% TECTOBBIX 3a/laHU;
3 0aJuia, eciu CTyJIEHT mpaBuiIbHO OTBeTWI Ha 51 - 70% TecTOBBIX 3a1aHMI;
0 0as10B, ecinu CTYAEHT NpaBuiibHO 0TBeTUI Ha 0 - 50% TecTOoBbIX 3aAaHMil.

3aganus J1aO0pATOPHBIX 3aHATHI

IIpumep 1adoparopHoro 3ansiTus: VccienoBanue NOBEPXHOCTH TBEPBIX TEJT METOJOM
ATOMHO-CHJIOBOM MUKPOCKOIIUHU.

eas paGorpl: PopMHUpPOBaHME MPAKTUYECKUX HABBIKOB IIPOBEACHUS H3MEPEHUH,
nosnbopa o0Opa3loB, METOAMKM H3MEPEHH, MapamMeTpoB CKaHUPOBAaHHA, & TaK K€ HaBBIKOB
00paboTKH U aHAIHM3a PE3YJIbTaTOB MUKPOCKOIIHH.

MeTtoanyeckue peKOMEHAALMH K BBINOJHEHUIO J1a00paTOPHBIX pador

JIaGopaTopHBbIil CHIELIPAKTUKYM SIBJIS€TCSI OCHOBHBIM 3JIEMEHTOM OOyYeHHUsS B paMKax
JAHHOTO CHELKYpca, T.K. MPUBUBACT HABBIKUM IMPAKTUYECKONW M CaMOCTOATENbHOM paboThl Ha
pa3InYHOM J1aOOPaTOPHOM OOOPYAOBAaHHM U YMEHHE IOJIb30BaThCs PA3TUYHBIMUA IPUOOpPaMU U
MHCTpYMEHTaMU. BbINOMHEHNE KaxJ10il 1a00paTopHON pabOThl CKIIAIBIBAETCS U3 CIEIYIOMINX
JTaroB.

1. CaMocTosTenbHas OArOTOBKA CTYJEHTOB K pabore. Ilepen Hayanom paboThl CTYIEHTHI

JIOJIKHBI YETKO MPEJICTaBISITh ceOe 1esb paboThl, 3HaTh CXEMY, METOJl U3MEpPEHUs, (PU3NUECKYIO
CYIIHOCTh OXXMJaeMbIX pe3yibTaToB. JlokeH ObITh IOATOTOBIEH NPOTOKONI H3MEpPEHHH,
coJiep Kaliil TaOIUIIBI TS 3aIIUCH PE3YJIbTATOB U3MEPEHHUI U OCHOBHBIE pacueTHbIE (POPMYIIBI.
CryneHTbl, He NOJATrOTOBUBIIMECS K paboTeé B COOTBETCTBUU C OTUMH TpPEOOBAHUSAMH, K
BBITTOJIHEHUIO pabOTHI HE JOMYCKAIOTCS.

2. IlpoBeneHue HKCHEPUMEHTa. OJTOT 3Tall  OCYHIECTBISAETCS B COOTBETCTBUU C
METOJAMYECKIMH ~YKa3aHUSIMH, KOTOpBIE CONEp)KaTcs B OINUCAHWM K KaXaol padore.
JlabopaTopHbIe M3MEpPEHHS Ha CTCHJIE CTYACHT MOXET HadaTh TOJBKO TOCJE cOOeceT0BaHMs C
npernojaBaTesieM M TOJy4YeHHUs JOMycKa K BBINOJHEHUIO JiabopaTopHoi pabothl. JltoObie
U3MEHEHHUS B CXEME€ NPOBOJATCS IOCIE OTKIIOYEHUS CXEMbl OT HCTOYHHMKA HAIPSDKEHHS.
Pe3ynbraThl H3MepeHHst IPOBEPSIIOTCS MPEIOIaBaTEeNEM.
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3. CocraBieHue oTdera O mpojenaHHor pabore. K orueTy o BBIMONTHEHHOW paboTe

NPEABSIBISIOTCS CIEAYIOINE TPEOOBAHMUS:
3.1. OTyer HOKEH COAEpKaTh MCUCPIBIBAIOIINE JaHHBIC, KAK O LEJU paboThl, TaK U O
pe3ysibTaTax B CIeIyoUIel OCIe10BaTeIbHOCTH:
a) 3ajgaHue
6) Cxema yCTaHOBKU U ONMUCAHNE METOJIMKU U3MEPEHHMA
B) [lepBUuHBIC SKCTIEPUMEHTAIBHBIE PE3YJIbTATHI 32 TOAMHUCHIO IPENOoIaBaTeNs]
r) Pesynprathl 00pabOTKM 3KCIEPUMEHTAIBHBIX JaHHBIX, BKIOYas Tpaduky,
TaOJIULIBL.
1) O61re BBIBOBI O pabOTe M 3aKIIIOUCHHUE.

3.2. Tekct oryera JODKeH OBITh HAIMCAaH AKKypaTHO M pa300p4YMBO OT DPYKH HIIH
IpE/CTaBICH B BHJE PACIEYaTKH, MOCIE KOMIBIOTEPHOW BepcTKH. B o0omx cirydasx TEKCT
JIOJDKEH TIPE/ICTaBIATH COOON JIOTMYECKOe M3JIOKEHHE CcyliecTBa Bompoca. Hemomyctumo
npuBezieHne (opmyna, Tabuui 0e3 pa3bACHEeHHH BceX O0O03HAYeHWH W CcokpameHuid. OTtder
JIOJKEH OBITh TMOHATEH ISl KaXKI0TO YUTAIOMIETO 0e3 KaKuX-ITH00 JOMOIHUTEIHHBIX BOIPOCOB K
COCTaBHUTEJIO OTYETA.

3.3. Ilomy4eHHBIE  3aBUCHMOCTH  JIOJDKHBI ~ CONPOBOXKAATHCS ~ TEOPETUUECKUM
00OCHOBaHHBIM OOBSCHEHHUEM MTPUYHH BIUSAIOMINX HAa UX XOJ, JJIsl YETO B IPOLIECCE COCTABICHUS
oTYeTa CTYJICHT 0053aH IO JUTEPATYPHBIM UCTOYHHKAM O3HAKOMHTBCS C MaTepHajoM, KOTOPBIH
ObLT 0OBEKTOM €ro MCCiIeA0BaHus B Jabopatopuu. be3 Takoro 03HaKOMJICHHUS CTYJACHT He Oyaer
B COCTOSHMHM JaTh MpPaBUJIBHBIN aHAU3 MPOLECCOB, MPOUCXOMANIMX B Marepuane Ipu
IKCTIIEPUMEHTE.

4. 3aH_[I/ITa J'Ia60DaTODHOfI Da6OTI>I C IpCACTaBJICHHUECM OTUYCTA. HpI/I ciavye OoTuCTa CTYACHTHI
JOJDKHBI ITOKa3aTbh MOHUMAaHWE CYIIHOCTH (1)I/ISI/I‘~IGCKI/IX SIBIICHUH B HCCIICJOBAaHHBIX MaTCpUaliax,
00BACHUTH INOJIYYCHHBIC DPE3YJIbTAThl MW CACJIIATh BbIBOJBI. HpI/I pa60Te B J'I8.60paTOpI/II/I
H€06XOI[I/IMO CTpOr0 BBIIIOJHATHL BCC IIPpaBUJIa TEXHUKU 0e30IacHOCTU U YKa3aHusda
npenoagaBaTeiIA.

Kpurtepuu oneHnBanus J1aGopaTopHbIX padoT
[IpakTHyeckass 4acTh KOHTAKTHOW pabOTBl CO CTYIEHTOM, pealu30BaHHas B BHJIE
7a00paTOPHBIX 3aHATHHA TPEIIOIaraeT BBIOJHEHHE BCETO IepedHs J1abopaToOpHBIX padoT,
3alJIaHUPOBAaHHBIX B paboueil mporpaMMe AUCHUIUIMHBL [lo pe3ynbraTam OAHON KOHTPOJIbHON
TOYKH CTYAECHT MOXKET MOIY4YUTh J10 5 6amoB (Bcero 15 6amnos 3a cemectp). [Ipu BbicTaBieHun
6aJu10B 3a 1a00paTOPHOE 3aHATHS OLIEHUBAETCS CIIEAYIOIIEe:
- IOHUMAaHUE LIETHN U 3a/1a4 paboThI
- 3HaHHE TEOPETHUUECKUX OCHOB METOJ1a U3MEPEHHSI U IPUHIUIIOB pabOThl YCTAHOBKU
- TPaBWIBHOCTH TPOBEJCHHUS W3MEPEHUH H KOPPEKTHOCTH MPOIEAYyphl 00pabOTKH
pe3yabTaToB
- HaJIM4¥e TPaBUIbHO O(OPMIIEHHOTO OTYEeTa IO Ja00paTOPHOH paboTe ¢ CaMOCTOATEIEHO
c(OpMyIHPOBaHHBIMU BBIBOJIAaMHU T10 pe3yJIbTaTaM J1adopaTopHOM paboThI
- TpaBWIBHBIA W WCUYEPIBIBAIONINI YCTHBI OTBET Ha KOHTPOJBHBIE BOMPOCH K
nabopaTopHBIM paboTam

5.2. IIpoMeskyTOYHAA aTTECTALMS
Nzyuenne nuctuminabl «CKaHUpYIOMAs 30HAOBAsS MHUKPOCKOIMHMS) 3aKaHUYUBACTCS
3a4ETOM.

3auer (nposepsiembie komnerenuuu: [TK-2). IIpumepnsiii nepeuens Bonpocos:
1. TUIIBI CUITOBBIX B3aMMOJAEHUCTBUN B HAHOKOHTAKTaX
2. IlpyHuMn ckaHMpPOBaHMSI B 30H0BON MUKpOCKONNHU. IIbe30ckanepsl.
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3. beckoHTaKTHEIE B3aUMOJIEUCTBUS B HAHOKOHTAKTaX

4. MeTto noJIyKOHTaKTHOM 30H0BOM MUKPOCKOIUH. AMITTUTYAHBIN KOHTPACT.

5. Onekrpocrarnyeckue cuiibl B C3M npu HAJIMYMU BHELIHETO 3JIEKTPUYECKOTO CMELICHUSI.

6. KonTaktHast ciiioBasi 30H10Basi MUKPOCKOIIHS MOBEPXHOCTU. Moj1a HOPMAaJIbHBIX CHII
(F=const)

7. ANre3suoHHO —KanuuIApHBINA rucrepesuc B ACM

8. IlomykoHTaKTHAsl 30HA0Bass MUKPOCKOIHMSI TIOBEPXHOCTU. Pa30BbIl KOHTPACT.

9. Ban —niep —BaanbcoBsl cuiiel B ACM

10. KoHTakTHas 30H10Basi MUKPOCKOIUS MOBEPXHOCTHU. JIaTepanbHO —CHIIOBOM KOHTPACT

11. OcHoBHbI€ TUMBI 30HA0B ACM U nX MEXaHUYECKUE U TE€OMETPUUYECKHUE TTapaMeTPhbl

12. KoHTakTHas 30HA0Basi MUKPOCKONUS TOBEPXHOCTU. M0O/1a MOCTOSIHHOM BBICOTHI.
Opranuzanus o0paTHOH CBSI3H

13. IIpocTpaHCTBEHHOE Pa3peLIEHUE B 30HI0BOM MUKPOCKOIINN HAHOCTPYKTYp. TemoBsle
[TyMBI.

14. Merox CTM. Mojia HOCTOSIHHOTO TOKa.

15. KOoHTaKTHBII y4acTOK 3aBUCUMOCTH J1e(hopMaIys -liepeMeeHIe

16. Meton CTM. Moga moCTOSHHON BBICOTHI.

17. YpaBHenue nuHaMuku HaHo30HAa ACM B mpuOIMKeHNN TOYEYHOTO TAPMOHUYECKOTO
OCLIIJLIATOPA.

18. Ob1ue npuHIUIBL JeHCTBHS U (PYHKIMOHAIbHAS CXeMa 30HJJ0BOI'0 MUKPOCKOIIA

19. Touku BXOXKIEHUS B KOHTAKT M BbIX0/1a U3 KOHTakTa B ACM

20. OO1ue npeAcTaBIeHUsI O MHOTOIIPOXOAHBIX MOAAX CKAHUPOBAHHUS 30HA0BON MUKPOCKOIIUU

21. KonrakTtHas moaens ['epia

22. DNEeKTpOCUIIOBbIE JUHAMUYECKHE MO/Ibl CKAHUPOBAHUS B 30HJA0BON MUKPOCKOITUH.

23. Usmepenne paboTtsl Beixoja ¢ momoirsio C3M. Mona KenbBuna.

24. [IpyHUUIT ONTUYECKON PErUCTPALIMH EPEMELIEHNN B 30HI0BOM MUKPOCKOIIE

25. EMKOCTHas MoJia CKaHUpOBaHuUs. PoJIb TeOMeTpHUYEeCKUX XapaKTEepUCTUK 30HAa

26. Ob1ue npeacTaBIeHUs O 30HIOBBIX HAHOTEXHOIOTUSIX

27. MeToa KOHTaKTHOM CHIIOBOM crieKTpockonuu. CHUloBbIe KPUBBIE MOJBOAA —OTBOAA U UX
¢usnueckas HMHTEpIpETALHUSL.

28. Jlutorpadus c npuMEHEHHEM 30HJ0BOI'0 MUKPOCKOTIA.

29. MaruHuTHOCHUIIOBast MUKPOCKOIIHSI.

30. O6pa3isl 1st 30HA0BBIX UcciaeaoBanuii B ACM u CTM.

31. U3mepeHue nokanbHON paboThI BBIX0J1a B TUHAMU4YecKoM pexnme CTM

32. TlonsTHe 0 OMMKHETOIHHONU ONTUYECKON MUKPOCKOTIHH.

33. OnpeneneHne MEXaHUIECKUX XapaKTePUCTUK 00pa3IloB METOIOM KOHTAKTHOMN CHIIOBOU
CIEKTPOCKOIIUU

34. Mozia anre3snoHHBIX CHUII.

35. KonraktHas mozens Jepsruna (IAMT)

36. IloMyKOHTaKTHBIM PEKUM CKaHUPOBAHUSI. AMIUTUTYAHBIN U (a30BbId KOHTPACT

37. KonrtaktHas mozens Jxoncona ([IKP)

38. CunoBas KpuBas 10/IBOa —OTBOJA U €€ TIEPEBOJ] B 3aBUCUMOCTD CUJIA -PACCTOSTHUE

39. KanuOpoBka (poToTOKa (MIepeBO B CHITY B3aUMOACHCTBHS) 10 HAKIIOHHOMY y4acTKy
3aBUCUMOCTH JieopMalus —TiepeMerieHue.

40. Konrakthsiit pexkum ACM. Tonorpaduueckuii KOHTpacT.

41. OnHoMepHas MOJIENb TYHHEJIbHOTO KOHTAaKTa. BeIpaskeHue sl TYHHEJIbHOTO TOKa
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42. Cunbl agresuonHoro Tpenus B ACM. ®opmyna boyaena —Teibopa j1st CHIIbI TPEHUSI.
[TonsiTHe 0 cuax BaKyyMHOTO TPEHHUSI.
MeTtoauyeckue peKOMeH/alMU 110 NOATOTOBKE U NMpoleype ocylecTBIEHUs] KOHTPOJIS
BBINOJIHEHUS

B cooTtBeTcTBUM OaIbHO-PEHTHHIOBOM CHCTEMOM aTTECTallUd CTYACHTOB, KOTOpas
nerictByeT B KBI'Y olieHKa yCremHOCTH OCBOEHHSI TPOTrPaMM 110 TUCIUIIIIMHAM OCYIIECTBIISAETCS
B XOJI€ TEKYIIEro (B TOM YHCIIEe pyOEKHOT0) KOHTPOJIS, & TAKXKE MPOMEKYTOYHOMU (CECCHOHHOM)
arrectanuu. B Xone Tekyimied arrecTalnuy (BBINOJHEHHUE HWHIMBUIYAIBHBIX KOHTPOJIBHBIX
3aJJaHu}, TECTUPOBAHUE, KOJUIOKBUYMBI U JIp.) IPOBOAUTCS KOHTPOJIb YCBOCHUS MIPOTrPAMMHOTO
MaTepuaia o TeMaM, pas3zejlaM U COBOKYIIHOCTH BOIIPOCOB I10 AMCLHUILIMHE. Bo BpeMms Takoit
aTTecTalliy MPernoaBaTelb OLEHUBACT B KaKOW Mepe 00yUarolUics U3y4nil 3aIJIaHUPOBAHHYIO
K [IPOBEPKE YacTh [IPOrPaMMBbI 110 IUCLHUIIIIMHE U HACKOJIBKO JETAJIbHO 3HAET IOCTAHOBKY 3a/1a4i
(Bompoca), HaMEUEeHHbIH IJIaH PelIeHHs] TON 3a]]aui, BBIBOJ OCHOBHBIX COOTHOLICHUH (hopmy,
YpaBHEHUN) U MOKET IPOBOJUTH UX AHAJIU3.

Ha 3auere unu sx3ameHe mnpoBepsieTcsi cPOPMUPOBAHHOCTH 3HAHUNW HMHTETPaJIHLHOTO
XapakTepa 1O JUCIHMIUIMHE B I€JIOM, BKJIKOYas BECb TEOPETUYECKUI MaTepual, BOIPOCHI,
BBIHECEHHBIE HAa CaMOCTOSITEIbHOE W3Y4YEHHE, U NPAKTUYECKUE 3HAHMS, IMOIYYEHHBIE B XOJ€
MPaKTUYECKUX U JIA0OPATOPHBIX 3aHATUNA. B 3TOW CBsI3U, CTYINEHTY PEKOMEHIYETCs 3apaHee
03HAKOMUTHCS C TIEPEYHEM BOIPOCOB K 3a4eTy WM IK3aMeHYy (He MEHee 4eM 3a JIBe HelenH 10
€ro IPOBEACHMSI) U TIOCETUTh BCE KOHCYJIbTALlMOHHBIE MEPONIPUATHUS, B COOTBETCTBUU C YUEOHBIM
pacnucanueM. [loaroroBka oOyuaroierocst K 3a4eTy BKIIIOUAET TPH dTara:

- caMOoCTOsTeNNbHAs paboTa B TEUEHUE CEMECTPA;

- HENOCPEJCTBEHHAs] MOATOTOBKA B JHU, MPEALIECCTBYIOIIME 3a4ETy WM 3K3aMEHY I10
TeMaM Kypca;

- IOJrOTOBKA K OTBETY Ha BOIIPOCHI BO BPEMSI 3aUeTa.

[Ipn moarotoBke 0O0yYarOIIMUMCA IEIECOOOPAa3HO HCIOIB30BAaTh MaTEpUANbl JICKIIHA,
y4e0HO-METOINYECKUE KOMIUIEKChl, HOpPMaTUBHbIE JOKYMEHThI, OCHOBHYIO U JOIOJIHUTEIbHYIO
JTUTEPATYpYy.

Ha sk3ameH uim 3aueT BBIHOCUTCA MaTepuanl B o0beMe, MPeAyCMOTPEHHOM paboueit
MporpaMMoOil yueOHOW MUCHUIUIMHBI 32 CEMECTp. DK3aMEH WM 3a4eT MPOBOJSATCS B YCTHOM
dbopwme.

[lepen mpoBemeHueM aTTeCTAllMM BENYIIMH MpernojaBaTellb COCTABIAET OWJIETHI IO
qucuminHe. @opMylIMpoBKa TEOPETUYECKUX BOIPOCOB B OUJIETaX COBMATAET ¢ POPMYITUPOBKOM
MEepeyHs BOIMPOCOB, JIOBEACHHBIX JO CBEACHHUA OOydJalolmMxcs HaKaHyHE aTTecTalluu.
CopepxaHuie BOIIPOCOB OJHOTO OMJIeTa OTHOCUTCS K Pa3IMYHBIM pas3fesiaM MpOrpaMMBbl C TEM,
4TOOBI O0JIe€ MOJHO OXBATUTh MaTepHall yYeOHON AUCIUILITHHBIL.

B ayautopumu, riae npoBOANUTCS YCTHBIM ONPOC, TOJKHO OJHOBPEMEHHO HAXOAWUTHCS HE
Oosee miecTd CTYAEHTOB Ha OJHOTO MperojaaBaTens, MPUHUMAIOIIETo 3a4eT WM dk3ameH. Ha
MOJrOTOBKY OTBeTa Ha OuieT Ha oTBoAuTCS 40 MUHYT.

. K 3auery nomyckaroTcs cTyieHThl, HaOpasiue 36 u 6osee 0aIoB MO UTOTaM TEKYILETO
KOHTpoJsisl. OCHOBOM [UIsl ONpENENeHUs] OLEHKU CIY’)KUT YpOBEHb YCBOEHHUS OOy4YaroUUMUCS
MaTepuaia, MpelyCMOTPEHHOTO JaHHOK paboueit mporpaMMOi.

Ha mpomexxyTodHOM aTTecTanmuy peajn30BaHHON B BHJE 3a4eTa, CTYJASHT HaOpaBIIHil
Oonee 61 Gamna B XOA€ TEKYLIEr0 KOHTPOJS CUUTAETCS AaTTECTOBAHHBIM 0€3 MPOXOXKICHUS
mporenypsl arrectaruu (0e3 caadn 3a4era). B mpoTuBHOM ciydae (eciiv KOJTUIECTBO HaOpaHHBIX
0ayIoB MO pe3yabTaTaM TEKYIIETO0 KOHTPOJISI HAXOIUTCS Mexay 36 1 61) cTyneHT 00s3aH MponTH
npouenypy arrecrauu. [Ipu sTom:

«3auTeHo» BBICTABIAETCS  OOydaroUleMycs, IPOJAEMOHCTPHUPOBABLIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABUJIIBHOE 3HAHHE MPOrPaMMHOr0 MaTepuajga U H3JI0KHUBIIEMY
OTBET JIOTMYHO, TPAMOTHO, YOEIUTEIbHO, T'OTOBOTO K JAajbHEWIIEMy NpO(ecCHOHATBHOMY
coBeplIeHCTBOBaHUIO. [Ipu oTBeTe 0Oyuaromuiicss MOXKET JOMYCTUTh HEKOTOpPhlE HETOYHOCTH,
HerpyOble OIMUOKH, 3aTPYIHATHCS B CAMOCTOSTEILHOM W3JIOKEHUU Marepualia, HO MPaBHILHO

17



OTBEYaTh Ha 3aJaBaeMble €My BOINPOCHI, B PE3YJIbTaTe HABOJSIIUX BOIMPOCOB C IMOMOIIbIO
npenoaaBaTess UCIPABIAThH JOMYIIEHHbIE OITUOKU M HETOYHOCTH.

«He 3a4TeH0» MOXXET OBITh BBICTABICHO O0YYarOIIEMYCsl, OOHAPYKHUBIIEMY HEIOJHOE,
HEOCO3HAHHOE 3HAHME YYeOHO-IPOrPaMMHOT0O MarTepHalia, JONyCKarolleMmy rpyOble OIINOKH,
HECIIOCOOHOMY CaMOCTOSITENBHO M3JI0KUTh OTBET Ha BOIIPOC, OTBEUYAIOLIEMY HEIPABUIBHO WJIU
HE JIalolleMy OTBET Ha 3aJJaHHbIe BOMPOCHL. J[eMOHCTpUpyeMbIii ypOBEHb 3HAHUI HE MOXKET ObITh
NpPU3HAH JI0CTaTOYHBIM JUIS TPO(ECCHOHATBHON IEATEIbHOCTH.

6. MeToauyeckne MaTepuaJibl, ONpe/aesiiolMe NpoueIypbl OHeHUBAHUS 3HAHMI,
YMeHUI, HABBIKOB H (MJ1H) ONBITA AeATeIbHOCTH

@opMBbl KOHTPOJISI TEKYIIUX, PYOSKHBIX M IPOMEKYTOUHBIX 3HAHUM CTYJIEHTOB IO
JTUCIUILIMHE ONPEENISIIOTCS B COOTBETCTBUU C Y4EOHBIM IIJIAHOM 00pa30BaTeIbHON MPOrpamMMbl
U B COOTBETCTBHM C jAeicTByroumM [lonoxxkeHneM o OallIbHO-PEHTHHIOBOM CHCTEME OLEHKU
ycrieBaeMocTu ctysieHToB KBI'Y.

Ot oOyuaromuxcst TpeOyeTcs MOCelIeHne 3aHATHI, BBINOJIHEHUE Tab0paTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHJOBAHHOW JINTEPATYPOIl.

[Tpu arrecTamuu 0OYYarOIIMXCSl OLIEHWBACTCS KAa4ecTBO PAOOTHI HA 3aHATHIX (YMEHHUE
BECTH JIMCKYCCHIO, CIIOCOOHOCTh YE€TKO M €MKO (OPMYyJIHUPOBATH CBOW MBICIH), YPOBEHB
MOATOTOBKU K CaMOCTOATENIbHON JI€ATEIbHOCTH, KAY€CTBO BBIMIOJIHEHUSI 3aIaHui (ITpe3eHTallui,
JTOKJIaJIOB, BBITIOJTHEHUE TA0OPATOPHBIX paboT H 1p.).
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Pe3y.]'leaT]>I 0CBOCHUA y‘l@ﬁHOﬁ AUCHUIIJIMHBI, IOAJICKAIIUE MPOBEPKE

HazHauenus (11K-2);

napameTpoB B ceaHcax C3M wusmepenuil B
MpOLECCE MPOBEACHUS CAMUX HW3MEPEHUU H
MoaupUKaITII 00pasIoB, HaBBIKAMH
MOATOTOBKM ~ OOpa3loB ¥ 30HIOB  JUIS
Pa3IMYHBIX IENeH;

Tabmuma 8

g ®opMyJTHPOBKA IlianupyemMbie pe3yJibTaThl 00yJeHHst Bux

= KOMIIETEHIHH U3 (MoKAa3aTe/ JOCTHKEHHS 321aHHOTO OLLEHOHOT0

é ®1OoC BO YPOBHSI OCBOCHHSI KOMIIETEeHLM) Matepnana
CIOCOOHOCTH 3nams: 0cOOCHHOCTH PEKUMOB CKaHUPYIOMIel | Bompocer k
apryMEHTUPOBAHO 30HJIOBOM MHKPOCKOIIMM B KOHTaKTHOW M | KOJUIOKBHYMY,
BBIOMPATH U GECKOHTAKTHOI MOJIE, B PEKIME JIATepalbHbIX | OAHK TeCTOBbIX
peann30BbIBaTh HA ¥ HOPMAIBHBIX CHJI C TIPHJIOJKEHHEM BHEIIHero | SoHaHHH, OTICTRI
MPAaKTUKE JIEKTPHYECKOr0  mons W Oe3  Hero, | O bornOMHEHHH

N nabopaTopHBIX

3¢ dexTuBHYIO 0COOEHHOCTH TYHHEJIHHOU MOJIBI pador i
METOHKY CKaHUPOBAHUS u CIEKTPOCKOITUHU L
AKCIEPUMEHTAIBHOTO | TPEOOBAHHUS, MPEABSIBISIEMbIC K HCCIICyEMbIM BOTIPOCH K HHM,

Y | HecenoBanuA obpasuaM B PasIMYHBIX  PEKHMAX M | pompock K

Z | HapaMeTpoB H 0COOEHHOCTH CBOMCTB X MMOBEPXHOCTH; 3ayery

§ XapaKTEPUCTUK Ymems: anexBatHO mojaOupaTh mapaMeTpbl U

S | mpubopos, cxem, PSKUMBI CKaHUPOBAaHUS ¥ MOJU(PHUKAINN

§ YCTPOMCTB U MOBEPXHOCTEH JUIs KOPPEKTHOM

g YCTaHOBOK XapaKTepu3aIuu ux CBOWCTB,

F | 2JIEKTPOHUKH U OPUCHTHUPOBATHCS B METOJaX BU3YaJIH3alMH U
HAHOAJICKTPOHUKHU 00pabOTKH MOJTYYCHHBIX PE3YJIbTATOB;
Pa3IUIHOTO Brademy:  HaBBIKAMH ~ CaMOCTOSITENIbHOU
(GyHKIIMOHATIBHOTO HAaCTPOWKM ¥  KOHTPOJS  PEKUMOB U
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7. YueOHO-MeTOoAuYeCKoe o0ecnevyeHre JUCHUIITIMHBI (MOXYJIs1)

7.1. OcHOoBHas JqUTEpaTypa
OunmumonoBa H.M., KonpmoB b.b. Meroasl uccnenoBaHuss MHUKPOIIEKTPOHHBIX U
HAHOJJIEKTPOHHBIX MaTepHalIoB U cTpYKTyp. CkaHupyro1as 30H10Bast MUKpocKonus. YacTs |
HoBocubupck: HoBocubupckuii rocyiapcTBeHHbIN TeXHUYEeCKUl yHuBepcHuTeT, 2013.— 134
c.— OBbC «IPRbooks»
2. B.JI.MuponoB, OCHOBBI CKaHUPYIOIIEH 30H10BOI MUKpockonuu, M., Texnochepa, 2004
P.3.baxtu3un, ®dusnueckue OCHOBBI CKaHUPYIOIIEH 30HIOBOM MuUKpockonuu, W3xa.-Bo
bam. I'Y, Ya, 2004
. HenxoB I'.B. HanorpuGosorusi : skcrnepuMeHTalbHbIE (aKThl M TEOPETHUYECKHE MOJIEIH.
Ycenexu pusndecknx Hayk, 170, Ne6, 585, 2000
. I'.B.lenxoB, @u3nueckue acnekTbl B3aMMOJECUCTBUHI 30HJ —IIOBEPXHOCTh B CKaHUPYIOLIEH
30H10BOM Mukpockonuu. Yacte 1 u Yacte 2, Hano- u Mukpocucremnasi texuuka, No§ ,Ne9,
2006.
Ceupugenok A.W.

Meroaonornyeckue acreKkTbl CKaHUPYIOIIEW 30HI0BOM

[1 mp.].
mukpockonuu. COopuuk nokinanoB XI MexaynaponHoil koHgpepenuuu, Munck, 21-24

okTs10pst 2014 . Munck: benopycckas Hayka, 2014.— 188 ¢. DBC «IPRbooks»

7.2. JlonoiHUTEIbHAS JIUTEpPaTypa
Bemnuko A.A., ®umumonoBa H.M.— Meroasl uccnenoBaHusi MUKPOAJIEKTPOHHBIX H
HAHORJIEKTPOHHBIX MarepuaioB U cTpykryp. Yacts II. Yuebnoe mocobme. HoBocubupck:
HoBocubupckuii rocymapcTBeHHBIH TexHHUYECKH yHuBepcuteT, 2014.— 227 c¢— 3bC
«IPRbooks»
2. Bonbd E.[lpuH1umns! 31eKTpOHHOM TyHHENbHOH criekTpockonuu, M.,Mup, 1990.
. M. IlparTon, Beenenue B pusuky nosepxHoctu, Mocksa, Mxkesck, M31. —Bo Yam.  VH-Ta,
2000

. CnpaBouHo-uH(popmaronHas cucrema «KoHCymbTaHT-TUTIOC)
. CipaBouHO-uHpOpMaIHOHHas cuctema «l apant»

B ToMm uucne COBPCMCHHBIC HpO(I)eCCI/IOHaJ'IBHBIe 0a3bl JaHHBIX

Ne HaumeHnoBanmue
. /;1 3JIEKTPOHHOT' 0 KpaTkasi xapakTepucTuka Anpec caiita | YciaoBus qocryna
pecypca
DNEeKTPOHHBIE BEPCUH 885898 monHbIX ABTOPH30BaHHbIii
TEKCTOB JHCCepTalii W aBTOpedeparoB u3 http://www.dis | ocryn -
1 9B/ PI'b P HCKOI i :
dbonma OCCHICKOM TOCYIAPCTBEHHOH | ¢ 1] 1y GUOIHOTEKH (k.
OMOIHOTEKHN 112-1 13)
ABTOpUTETHAS HoJMTEMaTHYeCKast -
«Web of p http://www.isi
. pedepaTuBHO-OMOIHOTpadHIecKast u Hoctyn mo  IP-
2 Science» . | knowledge.co
(WOS) HayKoMeTpHudeckass 0a3za JaHHBIX, B KOTOPOH Yy aapecam KBI'Y
UHAEKCUPYIOTCSI 0KOJI0 12,5 ThIC. XKypHAJIOB —
Sciverse PedeparuBnas n ananuruueckas 6asa JaHHBIX,
Scopus cozepKalas 21.000 peLeH3UpyEMBIX
3 uzgareaberBa | xypHaios; 100.000 kaur; 370 kHmKHBINA cepuid | http://www.sc | Hoctym 1o  IP-
«JIb3eBUP. (mpoporpkatomuxcss  W3AaHuK); 6,8  MIH. | opus.com anpecam KBI'Y
Hayka u JIOKJTaJIOB U3 TPYI0B KOHPEPESHINH
TeXHOJOTHID)
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DNeKTpOHHAS OoubmmoTexa Hay4HBIX
MyONUKauil - TOJHOTEKCTOBBIE BEPCHH OKOJIO
Hayunas 4000 wHOCcTpaHHBIX W 3900 oOTE4EeCTBEHHBIX
JJIeKTPOHHAsl | HAYYHBIX KypHaJIOB, pedepatsl myonukanuit 20 | http:/elibrary. .
4 [TonHerit noctyn
onbéamoTeKa TBICSY KYPHAJIOB, a TaKKe omucaHus 1,5 MiH. | ru
(H9B PO®H) | 3apyOexHBIX U poccuiickux auccepraruii. 2800
POCCHIICKMX JKypHaJlOB Ha OCc3BO3ME3IHOM
OCHOBE
HanwmonanbHas HHPOPMALUOHHO- ABTOpPU30BAHHBIH
aHATUTHYECKass CUCTEMa, aKKyMYJIHPYOIIas nmocrym. [lo3Bosser
TRR— Oonee 6 MIJUIMOHOB MYOJUKAINA POCCHICKIX JIOTIONTHSTD u
5 Science Index | 2BTOPOB, @  TaiKe nHpopMmanmio 00 wx | http:/elibrary. | yTOUHATH CBemEHUS
(PHHII) muTHpoBaHun w3 Oomee 4500 poccuiickux | ru 0 Iy OIUKAITUAX
JKypHaJOB. Y4EHBIX KBI'Y,
HMETOIINXCS B
PUHI]
OOBeIMHEHHBIH 3JEKTPOHHBINA KaTajor (OHI0B
HanuonaanHas N N Hoctyn c
poccuiickux OubInoTeK, conepxaniuii 4 331 542
3JIEKTPOHHAS 3NIEKTPOHHOTO
6 9IEKTPOHHBIX JOKYMEHTOB 00pa3oBaTenbHOro u | https://H30.pd
6H6J'II/IOT€K3 HAY4YHOI'o XapakTepa 1o pa3jIndHbIM OTpPaCIsAM IUTATILHOTO 3ana
PI'B ey NApAIEpR HO P P 6u6muotexu KBI'Y

7.3. Ilepuoguyeckue u3IaHusi

1. Hano- u MmukpocucteMHasi TeXHUKa (5KypHam)

2. XKypHan skcriepuMeHTAIbHON U TEXHUYECKON Qu3uku (KypHam)

3. IoBepxHOCTH (3KypHAIT)

7.4. UnTepHeT-pecypcebl

http://portal.tpu.ru/SHARED/v/VALOTOV/Nayka/Tab1/4.pdf

http://www.studentlibrary.ru/book/ISBN9785996325665.html

http://www.studentlibrary.ru/book/ISBN9785996314713.html

http://www.studentlibrary.ru/book/ISBN9785996314706.html

N s L=

http://www.en.edu.ru/catalogue/ - oOpa3oBaTesIbHBIA TOPTAI
http://www.nanonewsnet.ru — MaTepuabl 10 HAHOTEXHOJIOTUSIM
http://www.frbr.ru - Matepuanbl M0 HAHOTEXHOJIOT UM

7.5. MeroauyecKkue MaTepHaJIbI

1. Crkanupyromuii 30H10BbI Mukpockon Nanoeducator II: pykoBoacTBO mo 3kcIutyarauuu, M.,
3A0 «HT-M/IT», 2012.
2. Cxanupyrouuii 30H710BbI Mukpockon Nanoeducator 1. IlporpamMuoe obecnieuenue noj Mac
OS X: pykoBoactBo nois3oarens, M., 3AO0 «HT-MT», 2008.

7.6. MeTonnueckne yKa3aHusi 0 NPOBeJeHUIO Y4eOHBIX 3aHATHI U OPraHu3aluu

CaMOCTOSITE/IbHON PadoThI CTYAEHTA.

MeToanuyeckne peKOMEHIAIUN K YTEHUIO JIeKIUil.

MeTtoauyeckie peKoMEeHAaluN 00IEero Xxapakrepa Mo MPOBEACHUI0 YYeOHBIX 3aHATUN U

OopraHu3alnuunu CaMOCTOSTENbHOMI pa6OTLI CTYACHTOB JOCTATOYHO XOPOUIO pa3pa60TaHLI MHOI'UMH
OTCYCCTBCHHBIMU H 3ap}I6e)KHBIMI/I aBTOpaMu, B TOM YHUCIIC C Y4YETOM KOMIICTCHTHOCTHOI'O
noaxoJa Iipu OpraHru3alun O6pa3OBaTeJ'IBHOFO nmponecca, OCHOBAHHOTO Ha JEeSATEIbHOCTHOM
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MOJIEJIM TOATOTOBKH BBINYCKHHKA By3a. XapakTepHOH OCOOEHHOCTHIO peanuzanuu
JeSITEIbHOCTHON MapaJurMbl 00Opa30BaHMsl SBISETCS YMEHbILIEHUE TPYJOEMKOCTH ayIUTOPHON
paboThl U COOTBETCTBYIOIIEE MOBBIIICHHUS TPYJOEMKOCTH CaMOCTOSITENIbHOM paboThl. Pabounii
yueOHBId IJIaH  JJIs 0akanaBpoB IO HAIPABJICHUIO TMOATOTOBKH «DIEKTPOHUKA U
HaHoanekTpoHukay B KBI'Y, npexycmarpuBaer 06beM KOHTaKTHOH paboTsl mpumepHO 47% OT
o01eld TPYAOEMKOCTH JHUCUMIUIMHAPHON TMOATOTOBKH. B TakuX yCIOBUSAX HMEET MECTO
MOBBIIICHUE POJIH, 3HAUMMOCTU U 0OBEMOB CAaMOCTOSATEIBLHON pabOThI CTYACHTOB, MPU U3yYECHUU
JAHHOW TUCIUIUIMHBEL. B TO ke Bpems ydeOHas (KOHTakTHasi) paboTa, MO-MPEeKHEMY, TOJIKHA,
0e3yCII0BHO, BBINOJIHATH CUCTEMOOOPA3yIOIIYIO0 POJib, 0OecleunBasi PEryJsipHOCTb U LIETIEBYIO
HAIpPaBIEHHOCTh 00pa30BaTEIbHON NEATEIBHOCTH 110 JTaHHOM TUCIUILINHE.

OcHoBHbIMU (hOpMaMU OpraHU3alMK Y4€OHBIX (ayIUTOPHBIX)3aHATHUH MO IUCHUIUIMHE
ABIIAIOTCS JIEKIIUH U JaOOpaTOpHbIE 3aHATHUS.

[Ipu nmoarotoBke JEKIMOHHBIX 3aHATHM MPENoJaBaTelib JOJKEH OINPEICIUTh LEeTU U
3a/1a4d JIEKIIUHM, pa3paboTaTh IUIaH MPOBEIACHUS JIEKIMH, OCYIIECTBUTh IMOJ00p JTUTEPATYpPhI
(03HAKOMJICHHE C MEPUOJUYECKUMHU H3JAaHUSMH IO TeME JIKIHi), 0TOOp HEoOXOIUMOro M
JIOCTaTOYHOTO TI0 COJCPKAHHUIO ydeOHOTO MaTepuaia. JIekrop ompenenser MeTObl, MPUEMBI U
CpeICTBa MOJJCpXKAHUS WHTEpeca, BHUMAHUS, CTUMYJIMPOBAHHS TBOPYECKOTO  MBIILICHUS
CTYJICHTOB.

Jlexiusi 10JKHA BKJIIOYATh B Ka4eCTBE 3TANoB (OPMYITUPOBKY TEMbI JICKIIH, epeYeHb
BOIIPOCOB, HU3JIOKEHHWE BBOJHON YacTH, OCHOBHOM YacTH, KpaTKUE BBIBOJBI MO KAXKIOMY
pPacCMOTPEHHOMY BOIIPOCY UM PEKOMEHJAIMU  JIUTEPATYPHBIX HMCTOYHHKOB IO HM3JIaracMbIM
BorpocaM. Ecimu odepenHoe 3aHATHE SBISETCA MPOJOHKECHHUEM  MPEbIIYIICH JIEKINH,
eJIeco00pa3HO KpaTKo CHOPMYJIMPOBATh IOJIYYCHHBIC PaHEE Pe3y/IbTaThl, HEOOXOIUMBIC IS
MOHUMAHHUS ¥ YCBOCHUSI H3Y4aeMBbIX BOMPOCOB. B 3aKiIi0unTEILHON YaCTH JICKIIMH KEJIaTeTbHO
0000mMTh HanboJiee BaXXHBIC U CYIECTBEHHBIE MOMEHTHI JIEKITUHU, CJIeJIaTh BHIBOJIBI, a TAKKE
chopMyIHUpOBaTh 33724 ISl CAMOCTOSITENIHHON pabOThl CTYACHTOB U yKa3aTh PEKOMEHIYEMYIO
autepatypy. LlenecoobpasHo Takke BBIACTUTH BpeMs Ui OTBETa Ha BOIMPOCHI CTyJIEHTaM U
BO3MOKHYIO JUCKYCCHIO T10 U3JI0)KEHHOMY MaTepHaly Ha JICKIUH.

ConeprxkaHue JIEKIUU 10 JAHHOW IMCUUILIMHE JOJKHO COOTBETCTBOBATH AUJAAKTUYECKUM
MPUHIMIIAM, KOTOpbIE OOECIEeUYMBAIOT COOTBETCTBUE M3JIaraéMoro marepuaia Hay4dHO-
METOJMYECKUM OCHOBaM TEJIarormueckoi AesTeNbHOCTU. (OCHOBHBIMH W3 HUX SBIISIFOTCS
[EJIOCTHOCTD , HAYYHOCTh, JIOCTYIMHOCTb, CHCTEMAaTUYHOCTh U HATJISTHOCTb.

O} heKTUBHOCTH JEKIIMH MOXKET OBITh MOBBIIICHA 32 CYET PAIlMOHATBHOTO UCTIOIH30BAHMS
TEXHUUYECKUX CPeACTB. KOMIUIEKTHI TEXHUYECKUX CPEACTB HEOOXOAMMO TOTOBUTH K KaXKIOU
JIEKIIMU 3a0JIarOBPEMEHHO, HE Teperpykas UMH ayJIuTOPHIO.

CymectByeT kiaaccuuKaius JeKIUi MO TUIIaM U METOJlaM HUX MpOBeJeHHs (BBOJHAS,
YCTaHOBOYHAsA, MpOrpaMMHas, 0030pHas, WToroBas u 1p.). Ilpu H3NOKEHHH MPOTPAMMHOTO
MaTepuaia Mo JaHHOW NHCIMIUIMHE Ha JIEKIHMSIX PEKOMEHAYETCS IITUPOKOE HCIOJIb30BAaHUE
cpencTB UHPpOpMaMOHHO-KOMMYHUKAaMOHHBIX TexHonornu (MKT) wu ayamo-BuaeoTexXHUKH.
[ToaroToBka BHUIIEO — JIEKIIMM COCTOUT B MEPEKOJAMPOBAHUU, TIEPEKOHCTPYUPOBAHUHN YICOHOU
uH(pOpMaIK MO TeMe B BU3YAITbHYIO (DOPMY IS IPEIABSBICHHS CTY/ICHTaM Yepe3 TEXHUIECKUE
CpeacTBa O0yUEHUS WIIH CXEMBbI, PUCYHKH, YUEPTEKH.

MeToauyeckue peKOMeHAAUMH 110 MPOBEIEHUI0 JA00PATOPHBIX 3aHATHIA.

JlaGoparopHble 3aHATHS JOJDKHBI oOecrednBaTh (OPMUPOBAHUE, TIPEXKAE BCETO,
KOMITOHEHTOB «yMETh)» U «BIAJCTh)» 33/IaHHBIX TUCIUILUIMHAPHBIX KOMIETeHIIHA. JlabopaTopHbIe
3aHATHSI TIO JUCHUIUIMHE  JIOJDKHBI OBITh OpPHUEHTHUPOBAHBI, KaK MPaBUJIO, Ha pEIIeHUe
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IPaKTUYECKUX 3ajiay, B OyayIel npopecCuOHaIbHOM AEATENbHOCTH C UCIIOIb30BAHNUEM CPEICTB,
METO/I0B, METOJUK, ITOIX00B, AJITOPUTMOB U MOJIENIEN, U3JI0KEHHBIX Ha JIEKIHMSIX U BEIHECEHHBIX
Ha CaMOCTOSATENIbHYIO paboTy.

OpnHoM U3 rIaBHBIX Liesel JabOpaTOPHBIX 3aHATHIH ABIsETCS YriyOlleHue, 3aKkperieHue U
HanOoJiee MOTHOEe YCBOCHUE TOT0 MaTepHralia, KOTOPBIA ObLJI OCBEIIEH Ha JICKIIMU WM 3aJaH s
CaMOCTOSITEIbHOTO U3yUEHUSI.

B xonme mpoBeneHus 1a0OpaTOPHBIX 3aHATHHA IPEMOAaBaTENlb I[OMOTAaeT CTYIACHTaM
OBJIAJIETh TEXHUYECKUMM CPEICTBAMHU, MPUMEHATh UX HA IPAKTUKE NPU AHATU3E U U3YyYEHUU
CBOWCTB, a TakK K€ CO3JJaHMH HAHOMATEPUAJIOB, CIIOIb3yEMBbIX IIPU KOHCTPYUPOBAHUU YCTPOMCTB
MHUKPO ¥ HAaHO3JIEKTPOHUKHU.

VYcenex 1abopaTOpHbIX 3aHATHH 0 TUCLMIIIMHE 3aBUCUT OT Ka4eCTBa OATOTOBKU K HEMY
npenojaBarens U cryaeHToB. Ha naGopaTOpHbIX 3aHATHUAX HpPENojaBaTelb JOKEH CO3/1aBaTh
TBOPYECKYIO, pabouyio aTMmocdepy B J1abOpaTopuu, HAINpPaBICHHYI0 Ha CTUMYJIHPOBAHHE
IIPAKTUYECKON JIEATEIIBHOCTH, a TAaK K€ IIOMCKOBOM, HCCJIENOBATEIBCKOM M AHAIUTHYECKOU
JEeSITeTLHOCTH TI0 TeMaTHKe 3aHATHI. HeoOxoaumMo pa3BuBaTh M MOOLIPSATH CAMOCTOATEIBHOCTD
oOyuaromuxcsi B ()OpPMUPOBAHUM BBIBOJIOB, CJIEAYIOIIMX M3 PE3YyIbTaTOB HM3MEPEHUH U HX
00paboTKH, AOOMBATHCA MX BHHMMATEIBHOTO M KPUTHYECKOTO OTHOIIEHUS K IOJIy4YEeHHBIM
pe3ysbTaram.

OnHuM U3 mokaszarened Xopoledl opraHumzanuu j1a00paTOPHBIX 3aHATUN SIBIISAETCS
aKkTUBHas paboTta cTyneHTOB. [Ipy 3TOM oueHb Ba)keH MOJUIMHHO HayYHbIM aHalu3 pe3yJbTaToB
NPaKTUYECKUX paboT, CBSA3aHHBIX C OOJACTBIO M BHJIAMH MPO(ECCHOHATBLHOU AEATEIbHOCTH
BBIITYCKHHUKOB I10 HalPaBJIEHUIO MOJrOTOBKHU «DJIEKTPOHUKA U HAHOZJIEKTPOHUKA»

MeTtoauyeckue peKOMeH/IallMHU 110 OPraHU3ALMH CAMOCTOSITEIbHON padoThl

CamocrosiTenbHass paboTra OOydYalOMIMXCS - CIHOCOO AaKTUBHOTO, IeJeHANPaBICHHOTO
PUOOPETEHUS CTYIEHTOM HOBBIX JJIsl HETO 3HAHUN U YMEHHH 0€3 HEMOCpeICTBEHHOT0 Y4acTHs B
3TOM Ipoliecca npernojaaBateneil. I1oBbleHNEe PO CaMOCTOATENBHOM pabOThl 00yYaIOLINXCS
IPY IPOBEICHUH PA3IMYHbIX BUAOB yUEOHBIX 3aHATUIN MPEANOaraer:

- ONTHUMM3ALMI0 METOJIOB OOYy4YeHHs, BHEApPEHHE B y4eOHBIH MpOLECC HOBBIX TEXHOJIOTUH
0o0y4yeHMsI, MOBBIMIAIOUINX MPOU3BOAUTENIFHOCTh TpyJa INpenojaBaress, aKTHUBHOE
MCIIOJIb30BaHUE NH()OPMALIMOHHBIX TEXHOJIOTUH, TO3BOJISIIOIIMX 00y4aromeMycs B y100H0e
JUIsL HETO BpeMs OCBaMBaTh yueOHBIN MaTepua,

- LIMPOKOE BHEIPEHHE KOMITbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

- COBEpUICHCTBOBAHNE METOAMKHU MPOBEACHUS TPAKTUK U HAYYHO-HUCCIIE10BATEIbCKON pabOThI
00yYaroImuxcsi, HOCKOJIbKY UMEHHO 3TH BU/IbI yU€OHOH paboThl B IEPBYIO OYepe/ib TOTOBAT
00y4aroImuxcst K CaMOCTOSATEIbHOMY BBIIIOJHEHUIO TPO(ECCHOHATBHBIX 3a/1ay;

- MOJIEPHM3ALMI0 CHCTEMBI KypCOBOIO M JHUIUIOMHOTO MPOEKTHPOBAHMS, KOTOpas IOJKHA
HOBBIIIATH POJIb CTY/IEHTA B MOJ00PE MaTepHaia, MOUCKe MyTeil pereHus 3a1a4.

CamocrosiTenbHasi paboTa TNPUBOAUT CTYAGHTa K IIOJIyUEHHIO HOBOIO 3HAHUA,
YIOPSAOYSHHIO U YTIYOICHUIO UMEIOIINXCS 3HAaHUH, POPMUPOBAHUIO Y HETO MpodeccroHaIbHbBIX
HaBBIKOB U yMeHU. CaMocTosiTeTbHast paboTa BBITIOIHSET Pl () YHKITHA:

- pPa3BUBAIOIIYIO;

- “H(OPMAIIMOHHO-00YYaOIIY10;

- OPUEHTHUPYIOLLYIO U CTUMYJIUPYIOLIYIO;

- BOCIIUTBIBAOIILYIO;

- HCCIEI0BATENBbCKYIO.

B pamMkax Kypca BBINOIHSAIOTCS CIEAYIOIINE BHIbI CAMOCTOATENbHOM padoThI:

23



1. TIIpopaboTka yueOHOTO MaTepuasia Mo KOHCIEKTaM, Y4eOHON U HayqHOU JTUTepaType,
METOAMYECKHM PEKOMEHAALUUsAM (U1 MOJArOTOBKM K Ja0OpaTOPHBIM 3aHATHUSM, TECTaM,
KOJIJIOKBUYMaM U IIPOMEXYTOYHOH aTTeCTalun);

2. PerynapHoe camoTecTUpOBaHHME U CaMOIIPOBEPKA 110 BOIIPOCAM Ha 3K3aMeH (3a4er);

3. CamocrosTenbHas HOUCKOBO-UCCIIEI0BATEIbCKas paboTa Mo u3y4aeMoi AUCHUTUINHE
C HCIHOJB30BAHMEM JIIOOBIX BHUAOB MCTOYHHKOB HH(POpManuud (B TOM YHCIE U HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH).

CryneHTaM pEeKOMEHIYeTCsl ¢ CaMOro Hadajaa OCBOCHHMS Kypca paboTaTh ¢ y4eOHBIM
MaTepHaJIOM M BOIPOCAMU K IIPOMEXYTOUHOM aTTecTaluy B (popMe MOATOTOBKU K OUEPEIHOMY
71a00paTOPHOMY 3aHATUIO M KOJUIOKBUYMY. IIpu 3TOM akTyanu3upyroTcs UMEIoLecs 3HaHus, a
TaKXke co3jaercss 0a3za A YCBOGHHsS HOBOIO MaTepuaia, BO3HHKAIOT BOIPOCHI, OTBETHI HA
KOTOPbIE CTYJCHT IOJIy4aeT Ha 3aHATUSAX.

IIpu ocBoeHMM Kypca CTYASHT MOXKET IOJb30BAThCS OMONMOTEKOM By3a, KOTOpas B
IOJIHOM Mepe obecrneueHa COOTBETCTBYIOIIEH JHUTepaTypod. 3HAUMTENbHYIO IOMOILb B
MOJIFOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh KPaTKUM KOHCIEKT JeKIUil. OH K€ MOXET
UCIIOJIb30BAThCS U JUIS 3aKpeIlyieHus HoBoro Marepuaia. CaMmocrosiTenbHas paboTa CTYAEHTOB
IPeIyCMOTPEHA yUeOHbBIM IUIAHOM U BBIIIOJIHSETCS B 00s13aTeIbHOM nopsiake. I1o HeoOxoaumocTu
CTYAEHT MOXET 00palaThcs 3a KOHCYIbTAalMEH K MPEnoaaBaTeto.

JUis ycrnemHoi opraHu3alliid CaMOCTOSITEIbHOM padOThl BCEe aKTHBHEE MPUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTelIbHBIE pecypchl B ceTH VIHTepHeT: cUCTeMbl TECTUPOBaHMS IO
pa3IuYHBIM 00JIaCTSAM, BUPTYaJIbHbIE JIEKLWH, JIaDOpaTOPUHM, IPH OSTOM I0JIH30BATEIIO
JIOCTaTOYHO MMETh KOMIIbIOTEp M MOJAKIIOueHue K VHTepHeTy nis Toro, 4yrtoObl CBS3aThCs C
IpenojaBaTesieM, pelliaTh BhIYUCINUTENbHBIE 33/1a4d U NOJdy4yaTh 3HaHus. VMcnonbs3oBanue cereit
YCUJIMBAET POJIb CaMOCTOSITENbHOM pabOThl CTYAEHTAa M IO3BOJSET KapJAUHAJIbHBIM 00pa3oM
M3MEHUTh METOAMKY mpernoaaBaHus. CTyleHT MOXKET MOoJy4yaTh BCE 3aJaHMsl U METOAMYECKHE
YKa3aHHs YEPE3 CEpBEp, YTO JAEeT €My BO3MOYKHOCTH IPUBECTH B COOTBETCTBUE JINUHBIC
BO3MOXHOCTH C HEOOXOAMMBIMU JJISi BBINOJNHEHHs] paboT Tpymosarpatamu. CTyIeHT HMeeT
BO3MOKHOCTH BBIIIOJHSTH PabOTy A0OMa UJIH B ayTUTOPHH.

Bosbiioe BocniutaTenbHoe U 00pa30BaTEIbHOE 3HAUEHHE B CAMOCTOSATENIBHOM Yy4eOHOM
TpYJ€E CTyJeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKAA€T U MOJIEPKUBAET BHUMaHUE
U UHTEpEC, MOBBIIIAET aKTUBHOCTh MaMATH U MBIIUIEHUS, [TO3BOJISIET CTY/IEHTY CBOEBPEMEHHO
OOHapyX HUTb M YCTPAaHUThH JONYLICHHbIE OIIMOKM M HEIOCTATKH, OOBEKTUBHO OIpPEIEIINUThH
YPOBEHb CBOMX 3HaHUH, IPAKTUYECKUX YMEHHM.
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8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCHUIIMHBI

Jlekuuu 1o TMCHUINIMHE IPOBOAATCS B AyAUTOPUH, OCHALICHHON BUJEONPOECKTOPOM HIIU
MHTEPaKTUBHOH JIOCKOH, a TaK k€ HOYTOYKOM C BO3MOXHOCTBIO BbIX0O/1a B ceTh «MHTepHET».

JlaGopaTopHbIii NMPaKTHUKYM TMPOBOAUTCS B Y4deOHO-HaydyHOW mabopatopuu Ne 212
CKaHUPYIOLIEH 30HA0BONH MUKPOCKOIIUH, B KOTOPOU pa3MEILEHbI:

1. Ckanupyromue 30H10Bble MUKpockonbl Nanoeducator I B konuuecTBe 3 yCTaHOBOK,

o0ecreynBarOIUX 3 MHAUBHUIYyaIbHBIX PA0OYNX MecTa

2. Ckanupymromue 30H10Bble Mukpockomnsl Nanoeducator II B konuuecTBe: OCHOBHOM

U3MEpUTENIbHBIA KOMIUIEKC — 1 ycraHoBKa, oOecneuuBaromas | pabodee MecTo
npenojanaresns; 0a30Bble CTAaHUMU A yIOAJeHHOM paboThl Ha MHKPOCKOIE
Nanoeducator II — Ha 5 pabounx mect

3. Ckanupyromme 30H10Bble MUKpockonibl CMM 2000 B kojnuecTBE 2 YCTaHOBOK,

o0ecreynBaroOIUX 2 MHAUBHIYyaIbHBIX Pa0OYNX MecTa

4. YCTaHOBKH IS QJIEKTPOXMUMUYECKOTO TPABJICHUS B KOJMUYECTBE 2 IIT. HA J[BA PAOOUHX

MecTa

5. O6pa3upl s IpoBeIeHUsI U3MEPEHUI Ha MUKPOCKOMAaX — 2 KOMIUIEKTa, U TECTOBBIC

00pa3ibl 1S KATMOPOBKH CKaHUPYIOIUX 30HA0BBIX MUKPOCKOIIOB — 2 KOMILJIEKTa
6. OnTHyecKuit MUKPOCKOIT — 11T
7. IlepcoHanbHble pabouyMe CTaHLUMUM CO CHEHMAIM3UPOBAHHBIM IPOIPAMMHBIM
o0ecreyeHrneM, UCI0JIb3yeMbIM JJIs IPOBEICHUS U3MEPEHUi, 00paboTKH pe3yabTaToB
U BU3yaJIM3allUU PE3YyJIbTaTOB M3MEPEHUI, OJYyYEHHBIX Ha CKAHUPYIOIIKUX 30H0OBBIX
MuKpockomnax — 10 ajis cTyJeHTOB, 2 - 1J1s IpernoaaBaTess.

8. [IporpammHOe obecrieyeHue:

- Ciennanu3upoBaHHBINA TAKET U1t 00pabOTKH U BU3YyalIM3alluH PE3yIbTaTOB N3MEPEHHIMA
ScanViewer

- Cnenuanu3upoBaHHbIN MAKET JUIs poBeAeHUs n3Mepenuilt Nanoeducator

- Cnennanu3upoBaHHbIN NakeT JUIst 00pabOTKH U BU3yallM3alluy pe3yabTaTOB U3MEPEHH
SMM2000 Analysis Program

- Cnenuanm3upoBaHHBIM NakeT i nposeneHus usMmepenut SMM?2000 Scanning
Programs

- Cnenyanu3upoBaHHbIN MaKeT [ ynpasiieHus Mukpockornom SMM2000 Scan Master

- Crenuanu3upoBaHHBIA MaKeT A MOJAEIUPOBHUS U UYUCIEHHBIX pacuyeToB Labview,
Maple, Matlab

-ITaket npuknaasasix nporpamMm Microsoft Office

-CB00OIHO pacnpocTpaHseMble TakeThl porpamM: apxusarop WinRAR, nporpamma amns

pabotsl ¢ pdf-nokymentamu AdobeReader.

CryneHTbl MMEIOT AOCTYHn uepe3 ceTb «lMHTepHeT» K eIuHOMY 00pa30BaTelIbHOMY
noprany, TIJ€ B OTKPBITOM JOCTyle pa3MmelleHa Yy4eOHO-MeTOAMYecKas JIUTeparypa,
paszpaborannas corpynaukamu KbI'Y u corpynaukamu Beaymux BY 308 Poccun.

JUig CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbsl CO3[aHbl CIIELMAIbHBIC
YCIIOBHSA JJIS TOJTy4eHHs 00pa30BaHus. B 1ensaX J0CTyMHOCTH OTy4eHuUs BBICILIEro 00pa3oBaHus
1o o0pazoBaTeIbHBIM IPOrpaMMaM MHBAIMIAMH M JIMLAMH C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
3/I0pOBbsSI YHUBEPCUTETOM oOecrieunBaeTcs: 1) ambTepHaTHBHAS BepcHs OQHUIMAILHOIO caiiTa B
cetu «UWuTepHer» i cna®oBHIAIIMX; 2) TNPUCYTCTBHE AaCCHUCTEHTa, OKAa3bIBAIOIIETO
oOyyaromemycss HEOOXOJUMYIO0 MOMOIIb; 3) Ui MHBAJIMIOB M JHML C OTPaHUYEHHBIMU

BO3MOXHOCTSIMM 3JI0POBbS IO CIyXy - AYOJUpOBaHHE BCIYX CIPABOYHOM HH(pOpMAIMU O
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pacriucaHuM y4eOHBIX 3aHATUH; O0O0ecleueHUue HAMISKAIIUMU 3BYKOBBIMH  CPEJCTBAMU
BOCIIpou3BeaeHU HH(popMaruu. J[nsg MHBaIMIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/I0pOBbsI, UMEIOIINX HAPYIIEHUS OMOPHO-ABUTaTEeIbHOIO ammapara, CO3JaHbl MaTepHaIbHO-
TEXHHUUYECKHE YCIOBHUS O0ECHEUMBAIOUINE BO3MOXKHOCTH OECHPEISITCTBEHHOIO JIOCTyIa
o0yJaromuxcst B y4eOHbIE MOMENIEHHsI, OOBEKTY MUTAHUS, TyaJeTHBIE M JIPYTHe MOMEIICHUS
YHHUBEPCHUTETa, a TakKe MNpeObIBaHUS B YKAa3aHHBIX MOMEIICHHUIX (HAIMYHE PACHIMPEHHBIX

JBEPHBIX IIPOEMOB, TOPYYHEN U IPYTUX MPUCIIOCOOICHHIA).
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JIner u3mMeHeHuii (1onotHeHnii) B padoyeii nporpaMmme JMCHUIIIHHBI

«CkaHupYyOLIasi 30H10Basi MUKPOCKOMUSI»

10 HANpaBJeHUI0 NOATOoTOBKH 11.03.04 DiieKTPOHUKA M HAHOIJIEKTPOHHMKA

Ha202__ —202

y4eOHbIii roj

Ne i/

uemeHT (myHKT) PII/]

Ilepeyenn
BHOCHMBIX
W3MEHEeHNH

IIpumeyanue

OO6cyxeHa U peKOMEH/IOBaHA HA 3aCeTaHuM Kadeapbl

d)I/I?;I/ILIeCKI/IX OCHOB MHUKPO- U HAHOJDJICKTPOHUKH,

MPOTOKOI Ne . OT « »

3asenyrommii kadeapoi

/P.II1.TereB
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