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1. Iesp u 3a1a4u AUCHUIIHHBI (MOXYJIA)

[{enb AMCUMITIMHBI: OCBOEHHE CTYJEHTAMH KOMIUIEKCA TEOPETHUUECKUX M MPAKTHYECKUX
3HaHUH, TIO3BOJSIIOIIUMX MM CBOOOJHO OPHEHTHUPOBATHCS B COBPEMEHHON 30HIOBOM
HAaHOJWATHOCTUKH W HAHOMOAM(UKAIIMH, a TaK K€ METOJIOB 30HJOBOM HAHOTEXHOJIOTHH B
L[EJIOM, HEOOXOAMMBIX Ui HAay4YHBIX HCCJIEIOBAaHUI M IMPOU3BOJCTBA YCTPOHCTB MHKpPO- H
HaHORJICKTPOHHUKH.

3amaun: (QopMUpOoBaHHME HABBHIKOB OSKCIEPUMEHTAIBHBIX HMCCICIOBAHUNA CBOWCTB
MaTepHUaIoB JEKTPOHHOM U MUKPOIJIEKTPOHHON TEXHUKU, MaTEPUATIOB HAHORJIEKTPOHHKH.

2. Mecro nucuumiiunabl (MoayJsi) B crpykrype OIIOITI BO

JlucuuniauHa BKIIOYEHA B BapUaTUBHYIO 4acTbh oOs3arenbHbIX aucuuiiiuH b1.5.08
y4eOHOro 1iiaHa 1o HamnpasieHuto noarotroBku BO 11.03.04 DnekrpoHuka u HAaHORJIEKTPOHHUKA
npodmib: CoBpeMeHHbIe HH()OPMAIIHOHHBIE TEXHOJIIOTUH B SJIEKTPOHHOW TEXHUKE.

Wzyuenne npuctumanabl «CkaHMpYOIash 30HA0BAas MUKPOCKONMs» Oasupyercss Ha
MOHATUS W METOJBI, Pa3BUBAEMble B CIEAYIOIIUX AMCHMIUIMHAX: «MexaHuka» -  3aKOHBI
nBwkeHust HploToHa, o0mias Teopusi TapMOHHYECKOTO OCHWIIIATOPA; «JNEKTPOJMHAMHUKAY -
JUAJIEKTPUYECKass U MarHUTHas IIPOHHULIAEMOCTb U BOCIIPUMMYHMBOCTB, YpaBHeHMsI MakcBeia,
CBOWCTBA 3JIEKTPOMArHUTHBIX BOJH; «ATOMHas M KBaHTOBas (pu3MKa» — BOJIHOBBIE CBOWCTBA
BOJIH M MuKpouactull, ypaBHeHue IllpenuHrepa, nABMKEHUE OJJIEKTPOHA B OIJHOMEPHOMN
MOTEHIMAJIbHON $IME, BOJHOBBIE (DYHKIMM 3JEKTPOHOB aToMa BOJOpOJA, MOJIEKYJISIpHbIE
opbutanu; «Pu3nKa KOHJEHCHUPOBAHHOTO COCTOSIHUS) — CHMMETPUS KPHUCTAJUIOB, TEOPHS
JHEPreTUUYECKUX 30H JJIEKTPOHOB, IbE30MEXaHNYECKUE U YIIPYTHE CBOMCTBA MATEPHAJIOB.

OcBoeHne JaHHOM TUCIMIUIMHBL, B CBOIO O4epe/lb, HEOOXOAMMO JIJIsl YCIEITHOIO YCBOCHHUS, B
MOCJIEAYIOIEM, CIIEHUAIbHBIX KYpPCOB IO COBPEMEHHBIM METOAAM IUAarHOCTHKU IOBEPXHOCTH
TBEPIBIX Tel U JKUIKOCTEH, COBPEMEHHBIX METOA0B MOAM(DULIUPOBAHHUS IOBEPXHOCTU
MOJIYTIPOBOJIHUKOB, U MCCIIEOBAHUS MX CINEUU(PUUECKUX CBOMCTB A1 MOHMMAaHMS MPOLECCOB,
JIEKAIUX B OCHOBE HAHOTEXHOJIOTUH.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOEHHS JUCHMILUIUHBI (MOTYJIA)

[Tpouecc u3yyeHus: TUCHUILIMHBI HANpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIIETYIOIINX
komnereHnii B coorBerctBuu ¢ ®I'OC BO u OIIOII BO mno paHHOMYy HampaBJICHHIO
MOJATOTOBKHU:

a) oomekyabTypHbIX (OK):

- CIIOCOOHOCTHIO K CaMOOpraHu3ali 1 camoodpasosanuto (OK-7);

0) npodeccuonaabubix (1K)

- CIOCOOHOCTBIO apryMEHTHPOBAHO BBIOMpAaTh M pPEATM30BBIBATh HA IPAKTHKE
3P PEKTHBHYI0 METOJHMKY SKCIIEPUMEHTAJIHHOTO HWCCIIEAOBAHMS TApaMETPOB U XapaKTEPUCTHK
npubOpOB, CXEM, YCTPOMCTB M YCTAHOBOK JJIEKTPOHUKH U HAHODJIEKTPOHUKH Pa3IMYHOTO
¢byskunonanpHoro HazHayenus (I1K-2);

B pesynbrare u3ydeHus: AUCHUILTUHBI 00YYaroIUics TOHKEH:

3HaTh: (pU3MUecKUe SBICHUS, JIEKAIIUE B OCHOBE pPaOOTHI CKAHUPYIOUIMX 30HI0BBIX
MHUKPOCKOIIOB,

- (pu3MKO-XMMUYECKHE OCHOBHI MOATOTOBKM 00pa3noB u 30HAOB C3M s mpoBeneHus
CKaHMPOBAHUS ¥ MOAU(DUKAIINH TOBEPXHOCTH;



- METOJIMKHU CKaHUPYIOIIEH 30HI0BOM MUKPOCKONHMU U CIEKTPOCKONHH, UX HA3HAYCHHE,
MIPEUMYIIECTBA U HEIOCTATKH,

- texuuky C3M u Meroauku moadopa MmapaMeTpoOB CKAaHUPOBAHHUA W MOIU(PUKAIUU
MTOBEPXHOCTH;

- MaTeMaTHUYECKHE aJTOPUTMbI 00paOOTKH PE3yIbTATOB H300PaKEHUH;

yMeTb: J(PQPEKTUBHO TPUMEHATH TEeXHUKY U MeToguku C3M s AMarHOCTUKU H
Moau(UKAIMKM TOBEPXHOCTH OOpaslloB W KOPPEKTHO HMHTEPIPEKTUPOBATH PE3YJIbTATHI
M3MEpPEHU C TPUMEHEHHEM CIEIHATU3UPOBAHHBIX MPOTPAMMHBIX CpPEICTB OOpabOTKU U
aHaIM3a JaHHBIX, OJYYCHHBIX B CEAHCAX MUKPOCKOMHUHU U CIIEKTPOCKOMHH;

BJaJeTh HABBIKAMH: T[IOJATOTOBKM OOpa3slloB © 30HIOB JJs CKaHUPOBAHUSA W
MoaudUKaIMK, a TaK € HaBbIKAMU TO0A00pa MapaMeTpoB M PEXKHUMOB CKAaHUPOBAHUS U
Moau(dUKaMK TMOBEPXHOCTH OOpa3lOB COOTBETCTBEHHO 3ajauaM IOCTaBIECHHBIM TMEpen
yYaImmcs;

NpuodpPecTH ONBbIT JAeATEJBLHOCTH: JIUATHOCTHUKH W MOJU(DUKAIMH TIOBEPXHOCTEH
pPa3IMYHOTO KJIacca W CBOWMCTB, MHTEPIPETAIIMH PE3YyJIbTATOB M3MEPEHUN C HCIOJIb30BAaHUEM
CTaHAAPTHBIX CPEeACTB OOpaOOTKM M aHaiu3a JaHHBIX C Y4YeTOM YCIOBUH NIPOBEICHUS
M3MEpeHHI u MoAu(UKAIHK, OCOOCHHOCTEH 0O0pasloB, BO3MOXXHOCTEH H HEJOCTATKOB
U3MEpUTENBHBIX KoMIuiekcoB C3M.

4. Coaep:kaHue M CTPYKTYpa TUCHHITHHBI (MOTYJIsI)
4.1. Conep:xanue pa3esioB JUCUUILIMHBI (MOXYJIS)
B tabnume 1 nmpuBoauTCs omucaHuE CONEpIKaHUsS JUCIHIUIMHBI, CTPYKTYPHPOBAHHOE TI0
paszenaM, C YyKazaHHEM M0 KaXJIoMy paszaeny (OpMbl TEKYIIero KOHTPOJS: 3alluTa
naboparopHoit padots (JIP), kommokBuyMm (K), py6exnsriii kontposs (PK), rectuposanue (T).

Tabmuma 1
Ne | HaummeHoBaHue Conep:kanne pasjena ®opma
pasiena (popmupyemblie KOMIIETCHIIMH) TeKyIIero
KOHTPOJIA
1 MpuHuMnsI 1 OcHoBHble npUHUMIBLI ckaHupoBaHusi mnosepxHoctu B | (K), (PK),
METO/IbI C3M. UnctpymenTtapuii C3M (OK-7, I1K-2). (T), (JIP)
CKaHupyIomeii [puanuner  QyHkmoHupoBanuss u  ycrpoiicteo  C3M.
30HI0BOI OnepallioHHbIe PEeXUMBL. YpoBeHb paspemieHus. [Ipubopsr
MHKDOCKOMHH komnanun HT-MJT. Mukpockonsl tuna Consep —P-47.

Baxyymuble MuKpockonbl. MUKPOCKONBI APYTUX KOMIaHHU.
Hano30HAB! M KaHTWIIEBEPHI IS TPEIM3HOHHBIX (U3UKO —
XUMUYECKUX HCCIeOoBaHUI. MHOr030HIOBbIE KapTPUIKU.
[Ipumenenne HaHOTPYOOUHBIX MATEPHATIOB.

Hano3onasl u ckannepsl B C3M (OK-7, IIK-2).

Metonsl  modydeHHs ~— HaHO30HIOB.  OmpeneneHue  Ux
TEOMETPUYECKINX M (PU3MYECKHX XapaKTepHCTUK. MeTomabl
KanuOpoBky. IlpuMeHeHHe NpPOCBEYMBAIOLICH 3IEKTPOHHON
MUKPOCKONIMM JUISI BH3yaju3alud (OpPMBI HAHO3OH[IOB.
IIpe3okepamuku u ux cBoiicTBa. [Ise3ockannepsr C3M.
Omnepannonnsie pexumbl C3M. Moabsl HOPMATBHBIX H
aarepaabHbix cuia (OK-7, IIK-2).

W3mepenne HopManbHBIX U JlaTepanbHbIX cwil. HopmanbHas u
JaTepaibHasg KECTKOCTh KOHTakTa. PeXHMBbI TMOCTOSHHOU

BBICOTBI U IIOCTOSIHHOHN CHJIBL CKaHI/IpOBaHI/IC IIOBCPXHOCTHU B
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KOHTaKTHOM JaTepajbHOM pekuMe. biiok —cxeMbl ynpaBieHus
MHUKPOCKOTIOM

Monyasimuonnsblie pesxkumbl C3M (OK-7, 11K-2).

Juaamuka ocummiitopa C3M. Caur wactotel u (asbl B
HOPMAJIbHOW MOJIYJISIMOHHOW Moze. Tomorpaduyeckuil |
(hazoBeIif KOHTpACT. TANMHUHT — MOJja W OECKOHTAKTHAsh MOJa
CKaHHPOBAHUSI.

TyHHeabHbIe MOAbI ckaHupoBanus (OK-7, IIK-2).
Meramnnueckue HaHOKOHTAKThl. 3aBUCHMOCTh TYHHEJIHHOTO
TOKa OT pAacCTOSHHUS MEXIy UIIoH W oOpa3moMm. Pexum
MOCTOSIHHOTO TOKAa W MOCTOSHHOM BBICOTHL. PacmpeneneHue
PpaboThI BBIX0/IA 110 TIOBEPXHOCTH.

DJIeKTPOCcTATHYECKOe U MATHMTHO-CHJIOBOE 30HAMPOBaHUeE
nosepxnoctu (OK-7, [1K-2).

Mmuoronpoxoansie  pexumbl. KeabBUH — Molla U
OCCKOHTaKTHasi EMKOCTHas Moja. MoJa perucTpaliu
MarHUTHBIX CHIL.

Ckanupywouas OJIMKHeNoJIbHAs ONTHYeCKast
mukpockonusi (CbOM) (OK-7, IIK-2).

HepaanauuoHHble 3JIEKTpOMarHuTHbIE MOJbI. IHTEHCUBHOCTH
HEpaJUallMOHHBIX MOJ HA BBIXOJE U3 CBETOBOJOKOH U
MPO3paYHBIX HAHO30HAOB. PaccesHue OMMKHEONBHBIX MO H
ux peructpanus B CbOM.

du3znueckne

3¢ dexTnI B
KOHTAKTaXx
30H10B C3M ¢
MOBEPXHOCTIAMHU

®usnyeckre 3¢ @PexThl B KOHTAKTax 30HA —oOpasen (1)
(OK-7, IIK-2). [lapamanue, n3HOC, 0Opa3oBaHHE BMATHH U
ToueyHbIX JedekroB. CMazka moBepxHOCTH. [ToBepXHOCTHOE
OPHEHTHPOBAHUE CMA30YHBIX MATEPUAIIOB

®usuyeckne 3¢ @pexkThl B KOHTAKTaxX 30HA —oOpasen (2)
(OK-7, IIK-2). CaBuroBoe ymopsilodeHre B TOHKUX TUICHKAaX.
Xumudyeckue M TpubosnekTpuueckue 3SPQGEKTsl. DMHUCCHS
3apsDKEHHBIX M HEHTpPaNbHBIX YacTUI] M3 30HBI KOHTaKTa.
Huccumnamuss »>Heprud B HAHOTPUOOKOHTakTaX. OPPexT
OpWIMNAHUs — CKOJNbXeHus. KaTtacTtpodbl HOpManbHOTO W
JmaTepanbHOTO ABIKEeHHS. «CyXoe» (aare3smoHHOe) U «MOKPOE
TpPEHHEY

Makpockonuyeckasi koutaktHas teopus (1) (OK-7, IIK-
2). Teopus I'epua u [xoHcona — Kenmamma — PoGeprca.
[Inomane KOHTaKTHOTO ISITHA M CHUJIa aJre3MOHHOIO OTpHIBA
HaHO30H1a. JKeCTKOCTh KOHTaKTa. AJIr€3MOHHBIN TUCTEPE3HC.
Makpockonuyeckass koHTakTHas Teopus (2) (OK-7, IIK-
2). Teopust Hdepsruna — Mymnepa — TomopoBa m Maruca —
Harneitna. Teopus bapuxsma - Koatona — Ilommoxa.
CpaBHeHHE Pa3JInYHBIX KOHTAKTHBIX MOJIEIICH MEX Iy cO00i
Mukpockonuyeckue cujiosbie B3aumoneiicreus (1) (OK-7,

I1K-2). IToBepxHOCTHBIE u aJre3UOHHbIE CUJIBL.
KoHcepBaTuBHBIE ¥ HEKOHCEPBATUBHBIC, KOHTAKTHBIE H
0ECKOHTAKTHBIE B3aMMOJAEUCTBUS. Cratnueckue u
JTUHAMHYECKUE CHUIBL. DJeKTpoCcTaTHIECKHE u

MarauTocratudeckue cwisl. Cunbl Ban —nep —Baanbca.
Mukpockonuieckue cujoBble B3aumojaeiicteus (2) (OK-7,

(K), (PK),
(T), JIP)
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IIK-2). Cunbl B )XHAKOCTSIX U OOYCIOBJICHHBIE KHUIKOCTSIM.
JIBOMHOM CIIOHM, perymsuus 3apsja U CTPYKTYPHBIE CHIIBL
Kanunnsipasie cubl.

DJIeKTPOMATHUTHbIE " paykryaunoHHo-
3JIEKTPOMArHUTHbIE quccunaTtuBHblie cuiibl (OK-7, IIK-2).
B3auMopeiicTBie ¢ MOBEPXHOCTHIO ABMKYLIUXCS 3apsKEHHBIX
YacTHUll, JUIOJEH W HEUTpalbHBIX 4YacTUl. HopmaibHbie U
natepanbHbie cuibl. [loTok Temma depe3 ONIKHETIONBHBIE
ontuueckue wmoabl. CtpykrypHble 3¢dekter u  3hdexTs
MIPOCTPAHCTBEHHON  AHCIIepCHH. XapakTep BO30YKICHHS
MOBEPXHOCTHBIX BO30YXKICHUN WM IMIJICKTPUUYECKHE CBOWCTBA
MarepuasioB. Jluccumanuss SHEPrud B  MOAYISLMOHHOM
pEeXUME aTOMHO-CUJIOBBIX MHUKPOCKOIIOB.

IIpumenenust
CKaHUpYOLIei
30H/10BOH
MMKPOCKOITHHA

MopeaupoBanue uzodpaxenuii nosepxunoctu B C3M (OK-
7). Pomb ¢dopmbl HaHO30HAA. ApTedakThl CKaHHUPOBAHU.
IIpoctast ocunyisITOpHas MOJAENH JATEPaTbHOTO CKONBKEHUS
HAHO30H/Aa W MOJCIUPOBAHUE HM300pPKCHUN TOBEPXHOCTH B
KOHTaKTHOM JlaTepaibHON Moae. Moienu HHASHTALMOHHOTO U
(DPUKITMOHHOTO JBMKEHMS HAHO30HAA. [ paHUYHBIC YCIIOBHSL.
OO6pazoBaHue 1 pa3pblB KOHTAKTHBIX TTepeMbldek. Karactpodsr
HOPMAJILHOTO U JIaTepaTbHOrO JNBIDKEHUA. OCHMIUISIINA CHIL
Pons [OTEHIMAJIOB ME3KaTOMHOTO B3aUMOJICUCTBHUS.
[Tepexobr «IOPSIIOK»- «OECTIOPSIIOK» B HAHOKOHTAKTAaX.

C3M kak Metoa moaupuxkanuu mnoepxHoctu (OK-7).
IToBepxHocTHOE TpaBieHue ¢ nomompdo C3M u co3maHue
HaHOCTPYKTYyp. Hanomurtorpadusi.

Tengernum pazButus MeTomoB C3M miis HaHONHTOTpPA(HH.
HanosnexkTpoHHbIE yCTPOICTBA.

IIpumenenue MeToaa JIEKTPOCHJI0BOM 30H10BOI1
CIIEKTPOCKONUM  JJIsl  HCCJIeJOBAHUSI  TOJIIUHBI U
IEKTPUYECKUX XAPAKTEPUCTHK TOHKHMX mjeHok (OK-7,
IIK-2). PacnpeneneHue 3a€KTpUUECKOTO0 MOTEHLMANIA MEXKIY
30HJOM M 00pa3noM (MPOBOIAIIMM U HempoBosaiuM). Cuia
B3aMMOJICHCTBHA 30HI —oOpa3sell. OJeKTpUIecKas eMKOCTh
KOHTaKTa 30HJ —oOpasen. Ponb MONSPHOCTH HAIpsHKEHUS.
3aBUCUMOCTD DJIEKTPOCTATUICCKUX M BaH —Iep -BaambCcoBBIX
CHJI OT TOJIIIMHBI U IU3IEKTPUUECKUX CBONCTB IICHOK.
Ipumenenusi C3M aj1s1 Mcciael0BaHUil aare3uu, TpeHUs1 u
MeXaHU4YeCKUX xapaktepucTuk mnosepxHoctu (OK-7, IIK-
2). Kpusbie nogBona —otBoaa. HectabuiabHOCTH KaHTHIIEBEpA.
O6paboTka CWIOBBIX KpHBBIX. CHEKTPOMETPHS CHIIOBBIX
B3auMojelicTBuil. KaprorpadgupoBanue MOBEPXHOCTH IO
BEJIMUUHE TPEHMS U aare3uu. AJre3UOHHbIH M (DPUKIIMOHHBIH
TUCTEPE3HUC.

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




4.2. CTpyKTypa JMCHHILIHHBI (MOZYJIsA)

OO6mmiast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHble enuHuIbl (108 gaca)

Tabmuma 2
TpynoeMkocTh, Yachl
Buj padorsl Py 2
6 cemecp Bcero
O0mas Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHas padora (B yacax): 68 68
Jexyuu (J1) 34 34
Jlabopamopnwvie pabomut (JIP) 34 34
CamocrosiTesibHast padoTa (B yacax): 40 40
CamocTosiTenbHOE U3yUEeHUE Pa3IeioB 40 40
. 3auer
Buj npoMe:KyTO4HOI aTTecTalNu
4.3. JIeKIIMOHHBIE 3AHATHS
Tab6mumna 3
Ne
Tema
pasjaena
1 OcHOBHbBIE NPUHIMIBI CKaHUpOBaHUs NoBepxHOocTH B C3M. MHcTpyMmeHTapuii
C3M.
1 Hanozouas! u ckannepst B C3M
1 Onepannonssie pexxumbel C3M. Mojbl HOpMaJIbHBIX U JIATEPATBHBIX CHIL.
1 Mopynsiunonusie pexumbl C3M
1 TyHHenbHbIE MOJIbI CKAHUPOBAHUS
1 [Ipumenenuss C3M st uCClAENOBAaHWM aare3ud, TPEHUS U MEXAHHUYECKUX
XapaKTEPUCTHK IIOBEPXHOCTH
1 DNEKTPOCTaTUUECKOE U MAarHUTHO-CHIJIOBOE 30HUPOBAHUE IOBEPXHOCTH
1 Ckanupyrorias OMmKHenolbHas ontudeckas Mukpockomusi (CBOM)
2 Ousnueckue 3(h(hexTsl B KOHTaKTax 30H1 —o0paser (1)
2 Ousnueckue 3(h(HexTsl B KOHTAKTaX 30H1 —o0paser (2)
2 Makpockomnuyeckasi KoHTakTHast Teopus (1)
2 Makpockomnuyeckasi KOHTaKTHasi Teopus (2)
2 Muxkpockonuyeckue cuiaoBble B3aumoaenctaus (1)
2 MUKpOCKOIINYECKUE CUIIOBBIE B3aUMOAEUCTBHUSA (2)
) DJEeKTpOMarHuTHele M (PIYKTyallMOHHO- AJIEKTPOMArHUTHBIE JTMCCHITATHBHBIE

CHIJIBI




3 MopenupoBanue n3o0pakeHuit mopepxuocta B8 C3M
3 C3M kak MeTox Moau(pUKAITIH TTOBEPXHOCTH
3 [Ipumenenne MeToga  DIEKTPOCWIIOBOM  30HJOBOW  CHEKTPOCKOIMUM  JUIS
UCCJICIOBAHUS TOJIIIMHBI U DJIEKTPHUUECKUX XapaKTEPUCTUK TOHKUX IJICHOK.
4.4. JIabopaTopHbie padoThI
Tabnuma 4
Ne
Tema
JIP
1 [Tomryuenue nepBoro C3M m3o0pakenusi. O6paboTKa U peCTaBICHUE PE3YIbTATOB
HKCIIEPUMEHTA
) HccnenoBanue MoBEpXHOCTU TBEPABIX TEJT METOJIOM CKaHUPYIOUIEH TyHHEIbHOMN
MUKPOCKOITUHU
3 | MccnegoBanue MOBEPXHOCTH TBEPBIX TE€JI METOJIOM aTOMHO-CHJIOBOM MUKPOCKOIIMH
4 | ApteakTsl B CKaHUPYIOIIEH 30HI0BOI MUKPOCKOIIHH
5 | CkaHupyromasi 30HA0Bas TUTorpadus
6 | O6paboTka u konudyecTBeHHbIN anann3 C3M u300pakeHnit
4.5. CamocTosiTeJIbHOE M3yYeHHE Pa31e0B JHCIUIIIHHBI
Tabmuua 5
Ne
Bonpochl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3YYCHHE
pa3jiena
| OCHOBHBIE TPUHIMUIIBI CKaHUpOBaHUs MoBepxHOcTH B C3M. HHCcTpymeHTapuit
C3M.
1 Hano3ouae! u ckanHeps B C3M
1 Onepannonnsie pexxumMbl C3M. Mojabl HOpMalIbHBIX U JIATEPATBHBIX CHIL.
1 MopynsiunonHslie pexumbl C3M
1 TyHHenbHBIE MOJIBI CKAHUPOBAHUS
1 [Ipumenenns C3M ans wucciaenoBaHUM aiare3wu, TPEHUS U MEXaHMYECKHX
XapaKTEPUCTUK TTOBEPXHOCTH
1 DIEKTPOCTATHUECKOE M MATHUTHO-CHIIOBOE 30HIUPOBAHUE TTOBEPXHOCTH
1 Ckanupytomas 6vmkHenoabHas ontudeckas Mukpockonus (CbOM)
2 Ouznueckue 3hpPexTrl B KOHTaKTax 30HA —o0Opaszers (1)
2 Ouznueckue 3pPexTsl B KOHTaKTaxX 30H1 —o0Opa3zer (2)
2 Maxkpockomnudeckasi KOHTakTHast Teopus (1)
2 Maxkpockomnudeckasi KOHTaKTHasi Teopus (2)
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Mukpockonuyeckue cuiioBbie B3aumozecTaust (1)

MuKpoCKONUYeCKrue CHIIOBbIE B3aUMOACHCTBYS (2)

NN

:‘)J'IGKTpOMaFHI/ITHBIe n Q)HYKTyaHI/IOHHO— QJICKTPOMAIrHUTHBIC TUCCUIIATUBHBIC CHUJIbI

3 MopenupoBanue n3o0pakeHui mopepxuoct B C3M
3 C3M kak MeToa MoaupUKaIIUH TTOBEPXHOCTH
3 [Ipumenenne wmeTona  BIEKTPOCWIOBOM  30HAOBOM  CIIEKTPOCKONHMHM  JAJIA

HUCCIICAOBAHUSA TOJIIIUHBI U 9JICKTPUYCCKHUX XAPAKTCPUCTUK TOHKUX IIJICHOK.

5. OueHo4YHbIe MaTepPHAJIBI AJIS1 TEKYIIEr0 U PyOe;KHOI0 KOHTPOJISI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTeCTAHN

Texyumuii u pyOeKHBI KOHTPOJIb OCBOCHHMS CTYACHTOM JHMCLUIUIMHBI, a TaK e
IIPOMEKYTOUHAs! aTTeCTallusl OCYLIECTBISAETCS B paMKax OajlIbHO-PeHTHHIOBOM cHucTeMbl. B
COOTBETCTBHHM C JAeWcTByrommM [lonoxeHneM o OauIbHO-PEUTHHTOBOW CHCTEME OIEHKa
ycneBaemoctd ctyaeHToB KBI'Y uncnons3yercs cremyromas mkana JudgepeHIupoBaHus
0aJIOB 10 MATHOATUILHON CHUCTEME:

- OLICHKA «OTJIMYHO» BBICTABIISICTCS CTYJIEHTY, eciii HaOpano 91 — 100 6amnos;

- OIICHKA «XOPOIIO» BBICTABIsIETCA, eciii HabpaHo 81 — 90 Gamos

- OLICHKA «YJOBJIETBOPUTEIILHO» BBICTABIIsETCS, eciin HabpaHo 61 — 80 Oamnos;

- OIICHKA «HEYIOBICTBOPUTEILHO» BBICTABIISACTCS, €clii HabpaHo 36-60 6aioB.

Pacnpenenenne 6amuioB MO KOHTPOJBHBIM TOYKAM B COOTBETCTBUU C JEHCTBYIOLIMM
[TonoxenneM o OaUTBHO-PEUTUHTOBOW CHCTEME OLIEHKH YycreBaeMocTH cTyaeHtoB KBI'Y
NPUBEJEHO B TabmuIe 7:

Tabnuua 6
Ne peiiTHHT. KonnokBuym | JlaGoparopn. | Ilocemaemocts | TecrupoBanme | Utoro
TOYKH 3aHATHSA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3aganus 118 TEKyLIero KOHTPOJIs

Ko110KkBHYM NpPOBOIUTCS B COOTBETCTBUU C IMOJIOKEHHEM O OallIbHO-PEUTHHTOBOI
CHCTEME aTTeCTallH O0yJaroIuXcs 0 00pa3oBaTeIbHBIM MPOrpaMMaM BhICIIIETO 00pa30BaHUs
X.M.  bepb6ekoBa
(https://kbsu.ru/). IIpuMepHBIii MepedeHh BOMPOCOB Ha KOJUIOKBUYM IO TE€MaM JUCITUTUTHHBI
(MOZyTIs1) COCTOUT U3 CIEAYIOMIUX MYHKTOB:

KouasnoxkBuym 1 (mpoBepsiembie komnerenunu: OK-7, IIK-2)

. TUMBI CUIIOBBIX B3aUMOJCHCTBUN B HAHOKOHTAKTaX

Kabapnuno-bankapckoro  rocyJapcTBEHHOTO — YHHUBEPCUTETa  UM.

. IlpuHIMN ckaHUpOBaHMS B 30HI0BOW MUKpOCKONHUU. [Ibe30ckaHHEepBHI.

. becKkOHTaKTHBIE B3aMMOJEICTBUS B HAHOKOHTAKTaxX

. MeTon NoIyKOHTaKTHOM 30H10BOM MUKPOCKONUHU. AMIUIMTYIHBIH KOHTPACT.

. DnexTpoctaTuueckue cuibl B C3M npu HaTM4UUK BHELIHETO 3JIEKTPUUECKOTO CMEILIEHUSI.
. KonTakTHas cuiioBas 30H10Basi MUKPOCKOIIUS IOBEPXHOCTU. Moa HOPMaJIbHBIX CHUJI

. Anre3MoHHO —KanwuIsApHbIN rucrepesuc B ACM

0 N N LN AW N

. HOJ’IyKOHTaKTHa}I 30HA0Bas1 MUKPOCKOIINA IMTOBCPXHOCTH. ®a30BHIH KOHTpAcCT.
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9. Ban —nep —BaanscoBsl cuiisl B ACM
KouasnoxkBuym 2 (mpoBepsiembie komnerenunu: OK-7, IIK-2)
10. KoHTakTHast 30HA0Basi MUKPOCKOIUS MOBEPXHOCTHU. JIaTepaabHO —CUIIOBOI KOHTPACT
11. OcHoBHbIe THIBI 30HA0B ACM 1 UX MEXaHUYECKHE U TEOMETPUUECKUE MTapaMeTpbl
12. KoHTakTHass  30HIOBas MHKPOCKONHS TOBEPXHOCTH. MoOJa NOCTOSHHOM BBICOTHI.
Opranuzaiust 00paTHOH CBS3U
13. [IpocTpaHCTBEHHOE pa3pelieHre B 30HA0BOM MUKPOCKOMHUHU. TEIIOBBIE IIIyMBI.
14. Meron CTM. Moja nocTOsSIHHOTO TOKa.
15. KoHTaKTHBIN y4acTOK 3aBUCHMOCTH Jehopmanus -nepeMenicHue
16. Meron CTM. Moja nocTOSsHHOM BBICOTHI.
17. VYpaBHenue auHamMuku HaHO30HIA ACM B NpHONMKEHHHM TOYEYHOTO TapMOHHUYECKOTO
OCIIMILISATOPA.
18. O6mue npuHIKTIBL ASWCTBUS B (YHKIIMOHATBFHASI CXeMa 30HI0BOT'0 MHUKPOCKOIIA
KonnokBuym 3 (mpoBepsiemblie komnereHunu: OK-7, ITK-2)
19. Touku BXOKIEHHS B KOHTAKT U BBIX0Ja U3 KoOHTakTa B ACM
20. OGmue mpeACTaBIeHUs] 0 MHOTOIPOXOIHBIX MO/IaX CKAHUPOBAHUSI 30HA0BOW MUKPOCKOIIHU
21. KonraktHas mozens ['epria
22. DNEeKTPOCUIIOBbIC TUHAMUYECKUE MOJIbI CKAHUPOBAHUS B 30HI0BON MUKPOCKOTIHH.
23. U3mepenne paboTsl Bexoja ¢ momonsio C3M. Mona KensBuHa.
24. IlpyHUIMI ONTUYECKONW PETUCTPaLUY IEPEMELIEHUI B 30HJOBOM MUKPOCKOIIE
25. EMKocTHas MoJia CKaHUpOBaHus. POk reoMeTpruuecKux XapakTepuCTUK 30H/1a
26. O0mre mpeacTaBIeHUs O 30HA0BBIX HAHOTEXHOJIOTHSIX
27. Meton KOHTaKTHOW CWIJIOBOW creKTpockonuu. CHUIIOBbIE KPUBBIE MOABOJA —OTBOAA U UX
(bu3nyecKas HHTEpPIIpeTaLUs.
28. JIutorpadus c npuMeHEHHEM 30HJ0BOTO0 MUKPOCKOTIA
MeToan4yeckue peKOMEHAAUMHU K MOATOTOBKE K KOJJIOKBUYMY
[ToaroroBka K KOJJIOKBUYMY IMPOBOJUTCS CTYJIEHTOM CaMOCTOSITEJIBHO MO MaTepuaiam
JeKuuMid W 7abopaTopHBIX 3aHATHH. B KadecTBe TJIaBHOTO HCTOYHHMKA HH(popmanuu
UCIIONIB3YETCSl OCHOBHAS IUTEpaTypa U MaTepualbl Jekuuid. KolmokBuyM mpencraBiseT coooi
YCTHBII OMPOC C BO3MOXKHOCTBIO MPEABAPUTEILHON MOATOTOBKOM M BKIIOYaeT B cels 1Ba
TeopeThueckux Borpoca. OCHOBHasg 1eidb KOJJIOKBUYMa — BBISIBUTh YPOBEHb BIIAJICHUS
TEOPETUYECKIM MaTepPHaOM, OCHOBHBIMU, 0230BBIMH KOHIEHIUSMU JUCIUTUIHHBIL.

Kpurepuu oneHuBaHus KOJUIOKBHYMA

KomnokBuym mnpencraBiser coOOM YCTHBIH ONpOC MO TeMaM, HNPOWIECHHBIM B TEUCHUE
MPOMEXKYTKa BPEMEHH OT IOCJIEHEr0 MPOBEICHHOTO KOJUIOKBUYMa A0 TeKylied natel. [Ipu sTom
HPOBEPSIIOTCS CIEAYIOIUE OKA3aTENH:

- ICHOCTh, YETKOCTh M JOKa3aTEIbHOCTh U3JI0KEHHUSI OTBETOB Ha BOIPOCHI;

- BJIaJIEHUE CIICMaIbHBIMU TEPMUHAMM, HOHATHIMU U NPUHLIUIIAMH;

- CHCTEMHOCTb 3HaHUM, YMEHUI U HABBIKOB 110 TEMATHUKE

ITo TpeM KOHTPOJIBHBIM TOUKaM (TPeM KOJUIOKBUYMaM B TEUEHUE CEMECTPA) CTYIEHT MOXKET
nonyuuts 0-30 GayuioB. Ilo mToram ycTHOro ompoca Ha TEKYLIEM KOJUIOKBUYME CTYJEHTY

BBICTaBJISIETCSI:

9-10 6a/uI0B, eciid BIIAZCET B MOJHOM O0BEME MPOrpaMMHBIM MaTepHaOM, BBIHECEHHBIM Ha
KOJIJIOKBUYM, JOCTaTOYHO ITyOOKO OCMBICIMBAET TeMy (pasfiell), ICHO U HCYEPIbIBAIOIIE
OTBEYaeT Ha BCE BOMPOCHI, BBIACISAET IMPH 3TOM CaMOE€ CYIIECTBEHHOE, YMeEeT
aHaJIM3UpOBaTh, CpPaBHUBAET, KilaccuuUupoBaTh, 00001IaTh, KOHKPETH3UPOBATh U
CHCTEMaTH3HPOBATh MPOTPAMMHBIN MaTepHall, Y4eTKO (POPMHUPYET OTBETHI;
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7-8 6annoB, eciu BiaaeeT y4eOHBIM MaTepUalioM, BHIHECEHHBIM Ha KOJUIOKBUYM MOYTH B
MOJTHOM 00BbeMe (MMEIOTCS TIPOOEITbl B 3HAHUSIX TOJIBKO B HEKOTOPHIX, OCOOCHHO CIIOKHBIX
BOIIPOCAX); CaMOCTOATENIFHO M OTYacCTH NPH HABOJIIMX BOIPOCAaX JaeT IOJHOLCHHBIC
OTBETHl Ha BOINpPOCH; HE BCErJa BBIJENSET HamOoOJee CYIIECTBEHHOE, HE MIOIyCKaeT
CEepBE3HBIX OMIMOOK B OTBETAX.

5-6 6ans0B, eciiu  BJIAJICET OCHOBHBIM OOBEMOM 3HAHUU 1O TEMaM KOJUIOKBHYMa, MPOSIBIISIET
3aTPYJHEHUS B CaMOCTOSITEIBHBIX OTBETaX, JOMYCKAET HETOYHBIE (HOPMYIUPOBKH, B
Hpolecce OTBETa JOIMYCKAET OMUOKHU TI0 CYIIECTBY BOIPOCaA.

1-4 6annoB, ecn He OCBOWJ OOs3aTENbHBI MHUHMMYM 3HaHUH IpeaMera, HE CIOcoOeH
OTBCTUTH HA BOIMPOCHI JAXKE IMPU JOMMOJHUTCIIBHBIX HABOAAIINX BOIIPOCAX.

TecThl MPOBOJATCS B COOTBETCTBUU C IMOJIOKEHHEM 00 OalIbHO-PEHTUHIOBOM cHcTEMe
aTTecTanMu OOydaromuxcs 10 0O0pa3oBaTeNbHBIM MpPOTpaMMaM BBICIIETO O0pa3OBaHHA
Kabapauno-bankapckoro  rocymapctBeHHoro — yHuBepcuteta uM.  X.M.  bepOekosa
(https://kbsu.ru/). [lo mucummmuHe co3maH (OHJI TECTOBBIX 3aJaHHA JJIsi KOHTPOJS TEKyIen
YCIIEBAaEMOCTH CTYJECHTOB B KOMIbIOTEpHOH (hopme, [lonHbIN mepedyeHs TeCTOB MPUBOIUTCS B

Oanke TectoBbix 3amanuii KBI'Y. O0pa3iel BapuanToB 3aaHuil (IpoBepsieMble KOMIIETCHIINH:
OK-7, IIK-2):

1. 3aoanue {{ 138 }} 50 Tema 2-0-0
Bo ckoibKo pa3 u3MeHUTCs dHeprus AeopMaliuy reprueBCKOro KOHTAaKTa, eciiu e opManus
yBenuuuBaercs B 4 pasza ?

M Bospacrer B 32 pasa

1 B 16 pa3

[] B2 pasa

(] B4 paza
2. 3a0anue {{ 139 )} 51 Tema 2-0-0
Bo ckoibko pa3 Bo3pacTeT cuiia KOHTaKTHOM Jedopmanuu oopasia B mojeinu ['epia, eciu
nedopmariis yBeIuuuTces B 4 pasza ?

L2

Ll 4

M 8

0 16
3. 3aoanue {{ 140 }} 52 Tema 2-0-0
Bo ckonbko pa3 usmMenutcs cuiia Ban —iep —BaanbcoBa npuTsKeHUsT 30H1a K TIOBEPXHOCTH
o0pasiia, eciii pacCTOSIHUE arekca OT OBEPXHOCTH YMEHBIITUTD BIBOEC ?

L] Bo3spacrer B 2 paza

L1 Bospacrer B 3 pa3a

M Bospacrer B 4 pasa

[J YMenbimTcs B 1Ba pasa
4. 3aoanue {{ 141 }} 53 Tema 2-0-0
Bo ckonbko pa3 u3menutcs cuiia Ban —nep —BaanbcoBa npuTshKeHUsT 30H1a K TIOBEPXHOCTH
o0pasia, ecu pacCTOSTHUE areKca OT HOBEPXHOCTH YBEIUYHUTh BJBOE ?

(] VYmenspiutcs B 2 pasa

M Vwmenbimres B 4 pasa

] Ymensmmrcs B 8 pa3s

L] Bospacrer B 2 pa3za
5. 3aoanue {{ 142 }} 63 Tema 2-0-0
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BeiOpath npaBuiibHOE yTBEpXKIEHHE

L] Pexxum KenbBrHA SBIISICTCS] KOHTAKTHBIM

M Pexum KenbBuHA SBISCTCS AUHAMUYECKAM

[ Pexxum KenbBrHA O3BOJISIET HAWTH €MKOCTh KOHTaKTa

L] Pexum KenpBuna otHocutcst k CTM

MeTtoauyeckue peKOMEHAAlMHU K NPOXO0KICHHI0 KOMIILIOTEPHOI0 TECTHPOBAHMA

KowMmnblorepHoe TecTUpOBaHHE MPOBOAUTCS CTPOrO IO 3apaHEE COCTABIEHHOMY
PaclMCaHUIO B paMKax TEKYIEro KOHTpoust. CTyAEHT OJIKEH NPEABAPUTEIBHO 03HAKOMUTHCS C
CHCTEMON TECTUPOBAHMS M OCBOUTH NPOCTEHIINE HAaBBIKM paboThl ¢ Hed. TecToBble 3amaHHA
BKJIIOYAIOT TEOPETHUYECKUE BOIPOCHI C BapUAHTAMM OTBETOB WM 3aJaHUs Ha IPOCTEHUILNE
BbluKcieHUs. BpeMs Ha paboTy B cucTeME€ TECTUPOBAHMS OIPAHUYEHO M IIPEAINOJIaraeT
NPeBapUTENFHYI0 CAMOCTOSTEIbHYIO IMPOPa0OTKY BOMPOCOB, BBIHOCUMBIX Ha TECThI, BO
BHEy4eOHOE BpeMmsl.

KpuTtepun onieHuBaHUs TECTOBBIX 3a1aHUI
ITo pe3ynbpraTam Ka)xaoro TECTUPOBAHUS CTYJECHT MOXKET MOJIYYUTh 110 S 6amioB (Bcero 15
0amioB B TeueHue cemectpa). [1o uToram TeCTUPOBAHUS CTYJCHTY BBICTABIISIOTCS:
5 6a/10B, €ciu CTyACHT paBWIbHO OTBETHII Ha 86 - 100% TecTOBBIX 3a1aHUIA;
4 6aju1a, eciu CTYJEHT IpaBWIbHO OTBETWI Ha 71 - 85% TECTOBBIX 3a/laHU;
3 G6aJs1a, eciu CTyACHT paBWIbHO OTBETHI Ha 51 - 70% TECTOBBIX 3a/IaHUi;
0 6as10B, eciiy CTYJIEHT npaBuibHO oTBETUI Ha 0 - 50% TecToBBIX 3a1aHUN.

3aganus J1a00pATOPHBIX 3aHATHIA

IIpumep nadopatopHoro 3austus: lccienoBanyue noBepXHOCTH TBEPABIX TET METOI0M
ATOMHO-CHJIOBOM MUKPOCKOIIHH.

Hear pabGorbl: PopMUpOBAaHUE MPAKTUUECKUX HABBIKOB IIPOBENECHUS W3MEpPEHUH,
nonbopa o0Opa3loB, METOAMKH H3MEPEHMI, MapamMeTpoB CKaHUPOBAHHUS, a TaK >K€ HaBBIKOB
00paboTKM U aHaM3a PE3yIbTaTOB MUKPOCKOIHH.

MeTtoauyeckue peKOMeH/IallMU K BbINIOJTHEHHUIO J1a00paTOpHBIX padoT

JlaGopaTopHbIil CHENNPAKTUKYM SIBJIIETCS OCHOBHBIM 3JIEMEHTOM OOy4Y€HHUS B paMKax
JaHHOr'o CIICIKypca, T.K. IIPHUBUBACT HABBIKU HpaKTquCKOﬁ M CaMOCTOSTEIILHON pa6OTI)I Ha
pa3UIHOM J1a00PaTOPHOM 0OOPYAOBAaHHM M YMEHHE TOJIb30BATHCS PA3IMYHBIME MTPUOOpaMH U
MHCTPYMEHTaMU. BbINosHEHne KakJol J1abopaTopHON pabOThl CKJIAABIBAETCA U3 CIEAYIOLIMX
JTaIoB.

1. CamocrosTenbHas MOArOTOBKA CTYNEHTOB K pabore. Ilepen Hayamom paboTbl

CTYACHTHI JOJDKHBI YCTKO ITPCACTABJIATH cebe oeiib pa6OTI)I, 3HAaTb CXEMY, MCTOJ HU3MCPCHUA,
(GU3UYECKYIO CYIIHOCTh OXKHMIAEMBIX pe3ynbTaToB. JlOMKeH OBITh MOJATOTOBIIEH MPOTOKOJ
W3MEPEHHM, colepKaluii TaOMWIbl JUIsl 3allMCH  PE3yJIbTaTOB HM3MEPEHWH H OCHOBHBIC
pacuetHbie ¢GopMyinbl. CTyAeHTHI, HE MOATOTOBUBIINECS K pab0OTe B COOTBETCTBUM C STUMH
TpeOOBaHUSMU, K BBIIIOJIHEHUIO PaOOTHI HE IOy CKAIOTCS.

2. IlpoBeneHue 3SKCOEpUMEHTa. ITOT JTall OCYLIECTBISIETCS B COOTBETCTBHM C

METOAMYECKMMH YKa3aHUSIMHM, KOTOpBIE COJlepXKaTcd B OIMCAaHMM K KaxJIoh padore.
JlaGopaTopHble U3MEpPEHHs Ha CTEHJE CTYAEHT MOXET HadyaTh TOJBKO IOCNe COOECEeJOBaHUs C
npernojiaBaTeeM U IOJy4YeHHMs JOIMyCKa K BBIMOJHEHHIO JabopaTopHOil paboTel. JIroOble
U3MEHEHHUS B CXEME IPOBOAATCA IOCIE OTKIIYEHHS CXEMbl OT HCTOYHMKA HANpsKEHUS.
Pe3ynbTaTel n13MEpEeHUs IPOBEPSIOTCS MIPENOAABATEIEM.
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3. CocraBneHue oryera o mpojenaHHoi pabore. K oruery o BbImosHEHHOH paboTe
IPEIbBISIOTCS CIeNyroIue TpeOOBaHHUA:

3.1. OTuer AOJKEeH colepKaTh UCUEPNbIBAIOIINE AaHHBIE, KaK O LeIU padoThl, TaK U O
pe3ynbTaTax B CleIyIOIIeH MocieoBaTeIbHOCTH:

a) 3ajaHue

6) Cxema yCTaHOBKH U OINMCaHHE METOJAUKH U3MEPEHUI

B) [lepBHuHbBIE SKCTIEPUMEHTANIbHBIE PE3YJIbTATHI 32 MOANUCHIO TPENoJaBaTes

r) PesynbraThl 00pabOTKM 3KCIEPUMEHTABHBIX JaHHBIX, BKIOYas rpaduky,

TaOIUIIBL.

1) OG1Ire BEIBOJIBI O pabOTe U 3aKIIIOUSHHE.

3.2. TekcT oTuera JOJDKEH OBITh HAIMCaH aKKypaTHO M pa300puMBO OT PYKH WU
NPEJCTaBJIeH B BHUJE pACIeyaTKH, MOCJe KOMIBIOTEPHOH BepcTKH. B o0oux ciydasx TEKCT
JOJDKEH TMPECTaBIsATh COOOWM JIOTMYECKOe H3JI0KEHUe cyulecTBa Bompoca. Hemomyctumo
npuBeneHue Gopmyn, Tabnwi 6e3 pa3bsICHEHWU BCeX 0003HAYeHWH W cokpamieHuil. OTuer
JOJDKEH OBITh MOHATEH /IS KQKI0TO YUTAIOMIETO 0€3 KaKUX-THOO0 JTOTIOHUTENLHBIX BOIIPOCOB K
COCTaBUTEIIO OTYETA.

3.3. IlomyueHHble  3aBUCUMOCTH  JOJDKHBI ~ COIPOBOXKIATBCA  TEOPETHYECKUM
000CHOBAHHBIM OOBSICHEHHEM TPUUWH BIUSIONIMX HA UX XOJI, VI YETO B MPOIECCE COCTABIICHHUS
OTYeTa CTYAEHT 0053aH M0 JUTepaTypHbIM UCTOYHHUKAM O3HAKOMHTHCS C MaTepUaioM, KOTOPHIi
ObLT 0OBEKTOM €ro HCCle0BaHus B 1abopaTopuu. be3 Takoro 03HaKOMJIEHHS CTYJEHT He OyaeT
B COCTOSIHUM JaTh IPaBWIbHBIM aHalIM3 IMPOLIECCOB, MPOUCXOISAIIMX B MaTepuaie Ipu
IKCTIEPUMEHTE.

4. 38!!!I/ITa Ha60[28.TO[ZHOI>’I [Za6OTBI C NpCACTaBJICHHUEM OTYCTA. HpI/I caadyc oOT4dcTa
CTYACHTLI OOJDKHBI IMOKa3aTb IMOHMMAHUC CYHIHOCTH (1)I/I3I/I‘~ICCKI/IX SIBIICHUI B HNCCICIOBAaHHBIX

MaTepuainax, OOBACHUTH IIOJy4YEHHblE pe3yibTaThl M cienaTh BbIBOAbL. [Ipu pabore B
nabopaTopun HEOOXOIMMO CTPOTO BBIMIOJHATH BCE MPAaBUIa TEXHUKH O€30MAaCHOCTH M YKa3aHUS
npernoaBaTers.
Kpurtepuu onennBanus 1a6opaTopHbIX padoT
[lpakTuyeckas 4acTh KOHTAaKTHOH pabOTBI €O CTYJIEHTOM, pEajM30BaHHAas B BHUJE
71a00paTOPHBIX 3aHATHH MpPENoiaraeT BBHIOJHEHHE BCEro IepeyHs J1abopaTopHBIX padoT,
3alUIaHUPOBAHHBIX B paboueil mporpamme nuctMIUIMHEL [lo pe3ynpTaraM OJHONW KOHTPOJIbHOMN
TOYKHU CTYZCHT MOXET IMOJIy4uTh 10 5 6amuioB (Bcero 15 6amioB 3a cemectp). [Ipu BeicTaBIeHNH
0asu10B 3a 1a00paTOPHOE 3aHATHUS OLIEHUBAETCS ClIAYIOIIEe:
- MOHMMAaHKE LEeNHU U 3a/1a4 PabOoThI
- 3HaHUE TEOPETUUYECKMX OCHOB METOJ]a U3MEPEHHUS U MPUHLIUIIOB pabOThl YCTAHOBKU
- TpaBUIBHOCTh MPOBEACHUS H3MEPEHHH W KOPPEKTHOCTh TMPOLEIYPHl 00pabOTKU
pe3yJIbTaToB
- HaJIM4#e MPaBUIBLHO 0(hOPMIICHHOTO OTUYETa 10 TaOOpaTOPHOH paboTe ¢ CaMOCTOSATEEHO
c(hOpMyYIMPOBAHHBIMU BBIBOAAMU 110 pe3yJIbTaTaM J1a0opaTOpHOM paboThI
- TpaBWIBHBIA M MCYECPIBIBAIONIMNA YCTHBIA OTBET HAa KOHTPOJIBHBIE BOMPOCH K
nabopaTOpHBIM paboTam

5.2. IlpomeskyTouHAs aTTECTALMS
Nsyuenune npucuumiuHbl «CKaHUPYOIIAss 30HAOBas MHUKPOCKOIHUS» 3aKaHUMBAETCS
3aYETOM.

3auer (nposepsiembie komnerenuun: OK-7, IIK-2). IIpumepHslii nepeuens BOIpOCoOB:
1. TUOBI CUIOBBIX B3aUMOJAEUCTBUN B HAHOKOHTAKTaX
2. [TpyHUMI CKaHUPOBAHUS B 30HIOBOM MUKpPOCKONUH. [Ibe30ckanepsl.
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3. beckoHTaKTHbIE B3aMMOICUCTBUS B HAHOKOHTAKTax

4. MeTtoa NOJIyKOHTAKTHOW 30HA0OBON MUKPOCKONUU. AMIUTUTYIHbIA KOHTPACT.

5. Dnexrpocratnueckue cuiibl B C3M npu HamM4uy BHELIHETO 3JIEKTPUUECKOTO CMEILIEHUS.

6. KoHTakTHas cuinoBas 30HA0Basi MUKPOCKOIUS MOBEPXHOCTU. Mo/1a HOpMaJIbHBIX CUII
(F=const)

7. AQre3uoHHO —KanmwuIIpHbIN rucrepesuc B ACM

8. IlomyKkoHTaKTHasi 30HI0BAas MUKPOCKOIHUS MOBEPXHOCTU. Da30BbIN KOHTPACT.

9. Ban —niep —Baanscossl cuiisl B ACM

10. KonrakTHas 30H10Basi MUKPOCKOIHMSI IOBEPXHOCTH. JIaTepalibHO —CHUII0BOM KOHTPAcCT

11. OcHoBHbIe THIBI 30HA0B ACM 1 UX MEXaHUYECKUE U TEOMETPUUECKUE MTapaMeTphbl

12. KoHTakTHas 30HA0Bas MUKPOCKOIHS MOBEPXHOCTU. Mo/1a MOCTOSIHHOMN BBICOTBHI.
Opranuzanust 0OpaTHOH CBSI3U

13. IlpocTpaHCTBEHHOE pa3pelleHUe B 30HI0BOM MUKPOCKOIIMHA HAHOCTPYKTYp. TernoBbie
LTYMBL.

14. Metron CTM. Moja OCTOSIHHOTO TOKa.

15. KoHTaKTHBIN y4acTOK 3aBUCUMOCTH JieopMaIius -fepeMerieHne

16. Metox CTM. Mojia HOCTOSIHHON BBLICOTEI.

17. YpaBuenue muHaMuku HaHO30HIa ACM B pHOIMKEHUN TOYEYHOTO TAPMOHHYECKOTO
OCIIWJLIIATOPA.

18. OOuue npuHIMNIbL AecTBUS U QYHKIMOHAJIbHAS CXEMa 30HA0BOI0 MUKPOCKOMA

19. Touku BXOXKIeHU B KOHTAKT U BbIX0J1a U3 KoHTakTa B ACM

20. OGmue mpeacTaBIeHUs 0 MHOTOIIPOXOIHBIX MOJIaX CKAHUPOBAHUS 30HOBOW MUKPOCKOTIHH

21. KonTtaktHas mozens ['epra

22. DAEKTPOCUIIOBbIE TUHAMUYECKHE MObl CKAHUPOBAHUS B 30H0BON MUKPOCKOITHH.

23. U3mepenue paboTsl Bbixoaa ¢ moMoibio C3M. Mona KenbBuna.

24. TIpyuHIUIT ONITUYECKON PErUCTpAIlUU NTIEPEMEIICHUN B 30HA0BOM MUKPOCKOIIE

25. EMKOCTHas MOJla CKaHUPOBaHUs. PoJIb reOMETpUYECKUX XapaKTEPUCTUK 30HAA

26. O01ue npeAcTaBIeHUs O 30HAOBBIX HAHOTEXHOJIOTUSAX

27. MeToa KOHTaKTHOM CUIIOBOM cieKTpocKonuu. CHIIOBBbIE KPUBBIE MOABOIa —OTBOJIA U X
¢busnueckass MHTEPIPETALHS.

28. Jlutorpadus ¢ NpuMEHEHUEM 30HI0BOTO MUKPOCKOTIA.

29. MaruuTHOCUI0Bass MUKPOCKOTIHSL.

30. O6pa3sisr 11t 30HA0BBIX HccienoBanuii B ACM u CTM.

31. U3mepeHue nokanbHONU paboThl BBIX0Ja B TUHAMU4YeckoM pexnme CTM

32. IlonsATHE O OINKHENOIBHON ONTUYECKON MUKPOCKOIIHH.

33. OnpeneneHre MEXaHUYECKUX XapaKTEPUCTHK 00pa3LiOB METOJJOM KOHTAaKTHOW CHIIOBOM
CHEKTPOCKOIINU

34. Mopa aare3sMoHHBIX CHIL

35. KonraktHasa mozens Jepsruna (JIMT)

36. [TomyKOHTaKTHBII PEKUM CKaHUPOBAHUS. AMIUTUTYTHBIN U (pa30BbIi KOHTpACT

37. KonraktHasa mozens Jxoncona (JIKP)

38. CunoBas KpuBas 10JIBOIa —OTBOJA U €€ MEPEBO/I B 3aBUCUMOCTh CHJIA -pPaCCTOSHUE

39. KanubpoBka (hoToToKa (IMepeBO B CHITY B3aMMOJICUCTBHS) 10 HAKJIIOHHOMY Y4acTKY
3aBUCUMOCTH Jiehopmalins —TepeMerieHue.

40. Konrtaktasiid pexxum ACM. Tonorpaduyeckuii KOHTPACT.

41. OgHOMEpPHAs MOJIENb TYHHEJIBHOTO KOHTAKTa. BeipaskeHne Juisi TYHHEIBHOTO TOKa
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42. Cunsbl aarezuonHoro tpenus B ACM. ®opmyna boynena —Teiibopa i CHIbl TpEHUS.
[TonsaTue o cunax BakyyMHOI'O TPEHHUSL.
MeTtoauyeckue peKOMeHAAalNH 110 NOATOTOBKE M MPOLeAype OCYIeCTBICHH KOHTPOJIS
BBINOJIHEHHS

B cootBercTBUM OaIbHO-PEHTHHIOBOM CHCTEMOW aTTeCTAllMM CTYAEHTOB, KOTOpas
neucteyer B KBI'Y oneHka ycnemHOCTH OCBOEHUS IporpamMMm IO JAUCUUILIMHAM
OCYWIECTBISICTCS B XOJ€ TEKylmero (B TOM 4YHCIE pPYOEKHOr0) KOHTPOJI, a Takxke
MPOMEXKYTOYHON (CECCMOHHOM) aTrTecTanuud. B xome Tekymiedl arrectanuy (BBIMOJTHEHUE
WH/IMBUAYAIbHBIX KOHTPOJIBHBIX 3a/1aHUM, TECTUPOBAaHHUE, KOJJIOKBHUYMBI M Jp.) TPOBOAUTCS
KOHTPOJIb YCBOEHUS IPOrPaMMHOI0 MaTepuaia Mo TeMaM, pa3ziesiaM U COBOKYITHOCTH BOIPOCOB
o JaucuuIuiiHe. Bo Bpems TakoW arrecTalMM IPENoJaBaTeNlb OLEHUBAET B KaKOW Mepe
oOyJaroluiicss M3y4YuJ 3alylaHUPOBAaHHYIO K IPOBEPKE YacTh MPOrpaMMbl MO JUCHUIUIMHE U
HACKOJIBKO JETAJIbHO 3HAET MOCTAaHOBKY 3a/laud (BONPOCA), HAMEUEHHBII IUIaH peIIeHUs] STOU
3aJjauM, BBIBOJI OCHOBHBIX COOTHOHICHUH ((opMyI, ypaBHEHHH) U  MOMKET HPOBOAUTH HX
aHaJIN3.

Ha 3agere wnm sk3ameHe mnpoBepsieTcs cHOPMHUPOBAHHOCTh 3HAHUN HHTETPAIBHOTO
XapakTepa MO AMCLUMIUIMHE B IIE€JIOM, BKJIIOYas BECh TEOPETHMUECKMH MaTepuaj, BOIPOCHI,
BbIHECEHHbIE Ha CaMOCTOSATEIbHOE HM3y4Y€HHE, U IMPaKTUUYECKHE 3HaHUs, MOIYy4YEHHbIE B XOJE
NPAaKTUYECKUX W JTaOOpaTOpHBIX 3aHATHH. B 3TO# CBSA3M, CTYINEHTY pPEKOMEHIyeTCs 3apaHee
O3HAKOMMTBHCS C TEPEUYHEM BOMPOCOB K 3a4eTy WJIM dK3aMeHY (He MEHee 4eM 3a JBE HEeJeNu J10
€ro MpOBEAEHUS) M IIOCETUTh BCE KOHCYJIbTALIMOHHBIE MEPOIPUSITHS, B COOTBETCTBHM C
y4ueOHBIM pacnucanueM. [loaroroska oOyuaromerocs K 3a4eTy BKIJIFOUAEeT TPH dTara:

- caMocCTosATeNNbHas paboTa B TEUEHUE CEMECTpa;

- HENoCpe/ICTBEHHAsl MOATOTOBKA B JHH, NMPEAIISCTBYIOIIME 3a4eTy WJIH dK3aMEHY I10
TEMaM Kypca;

- MOATOTOBKA K OTBETY HA BOIIPOCHI BO BpEeMsI 3a4eTa.

[Ipu moaroroBke OOyYarOIIUMCS L€JI€CO00pPa3HO HCIOJIb30BaTh MaTepUalibl JIEKIHH,
y4eOHO-METOINYECKUE KOMIUIEKChI, HOPMATUBHBIE JTOKYMEHTHI, OCHOBHYIO U JIOTIOJHUTEIbHYIO
JUTEpATYpYy.

Ha sk3ameH wiM 3a4eT BBIHOCHUTCS MaTepHal B 00beMe, MPeayCMOTPEHHOM paboueit
nporpaMMoil yuyeOHOW NUCIMIUIMHBI 32 CeMecTp. DK3aMeH MJIM 3a4eT MPOBOJAATCS B YCTHOM
dbopwme.

Ilepen mpoBeneHueM aTTecTallMd BEAYLIMH IperojaBaTellb COCTAaBIISAET OWJIETHI IO
mucuurinHe.  DopMyNHMpOBKa TEOPETUYECKMX BONPOCOB B OmiieTax COBHAJaeT C
(GbopMyIMpPOBKON TIEpeyHs BOMPOCOB, IOBEACHHBIX [0 CBEJICHHsS OOyyaroluxcs HaKaHyHe
arrectanuu. ColepkaHue BOIPOCOB OJHOrO OuJieTa OTHOCUTCA K pa3iIMuYHBIM pazjernaM
IIPOTPaMMBI ¢ TeM, 4TOOBI O0JIee MOTHO OXBATUTh MaTepua y4eOHOH TUCIIUILIMHEI.

B ayauropun, rae mpoBOIUTCS YCTHBIM ONMpoOC, TOMKHO OJHOBPEMEHHO HAaXOJIUTHCS HE
OoJsiee MIECTH CTYIEHTOB Ha OJHOTO IperojaBaTelis, MPUHUMAIOIIETO 3a4eT WM ’K3ameH. Ha
MOJAFOTOBKY OTBeTa Ha OmieT Ha oTBoAuTCA 40 MUHYT.

. K 3auery nomyckatorcs cryneHTsl, HaOpasime 36 u 6osiee OamIoB MO UTOTaM TEKYILEro
KOHTpousis. OCHOBOM JUIsl ONpEJENICHUsI OIEHKU CIY>)KUT YpOBEHb YCBOEHHUS OOYy4YarOUMMUCS
MaTepHaia, mpeIyCMOTPEHHOr0 JaHHOH paboueil mporpaMMoi.

Ha mpomexxyTo4yHOW aTTecTaliud peaju30BaHHOW B BUJE 3a4ueTa, CTYJCHT HaOpaBIIUi
Oonee 61 Oamra B XOJI€ TEKYIIErO KOHTPOJS CUMTACTCS ATTECTOBAHHBIM 0€3 MPOXOXKJICHHS
mporenypsl arrectaruu  (0e3 cmauum 3adeta). B mpoTuBHOM ciydae (€ciM  KOJUYECTBO
HaOpaHHBIX OAJUIOB MO pe3yJibTaTaM TEKYLIEro KOHTPOJI HaXOIUTCs Mexay 36 u 61) cryneHt
00s13aH MpolTH npoueaypy arrecrauuu. [lpu sTom:

«3auTeH0» BBICTABJIAETCS  OOydaroUmleMycs, MPOJEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABUIIBHOE 3HAHHE MPOrPaMMHOrO MaTepuajiga U H3JI0KHUBILIEMY
OTBET JIOTUYHO, T'PAMOTHO, YOEIUTEIbHO, TOTOBOIO K JalbHEHIIeMy NpodecCHOHAIbHOMY
coBeplieHcTBOBaHuIO. [Ipyu oTBeTe oOyuaromuiicss MOXKeT AOMYyCTUTh HEKOTOPbIE HETOUYHOCTH,
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HerpyOble OmMOKH, 3aTPYIHATHCS B CAMOCTOATEIFHOM HM3JIOKEHHH MaTepHana, HO MPaBUIIBHO
OTBEYATh HA 3aJ[aBa€Mble€ €My BOIPOCHI, B PE3yJIbTaTe HABOJAILINX BOIPOCOB C IMOMOIIBIO
NpernoaaBaTessl HCIPABIISATh JOMYIIEHHbIE OIIMOKHA 1 HETOYHOCTH.

«He 3a4TeH0» MOXXET OBITh BBICTABICHO OOydaromieMycs, OOHapyKUBIIEMY HETIOIHOE,
HEOCO3HAaHHOE 3HAaHWE y4eOHO-TPOrpaMMHOIO MaTepHaia, JOMyCKAaloIIeMy TpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITENILHO M3JIOKHUTH OTBET HA BOIIPOC, OTBEUAIOIIEMY HEMPABMIBHO HIIH
HE JaloIeMy OTBET Ha 3aJaHHbIE BOIMPOCHL. JIeMOHCTpUpyeMbIli ypOBEHb 3HAaHUI HE MOXKET
OBITh MTPU3HAH JOCTATOYHBIM JIJIS TPO(HECCHOHALHON IS TETbHOCTH.

6. MeToauyecKkue MaTepuaJibl, ONpeaessilonue npoueaypbl OeHMBAHUS 3HAHUM,
YMEHUIi, HABbIKOB M (MJ1H) ONBITA AeATEJIHLHOCTH

@opMBbl KOHTPOJIS TEKYIIMX, PYOEKHBIX U MPOMEXKYTOUYHBIX 3HAHHM CTYAEHTOB IO
JTUCIUILTAHE OTPEACIISIOTCS B COOTBETCTBUU C YYEOHBIM TUIAHOM 00pa30BaTENbHOM MPOrPaMMBI
U B COOTBETCTBHM C JAeicTByrouM [lomokeHneM o OallIbHO-PEUTHHTOBON CHUCTEME OLICHKH
ycneBaemoctu ctyaeHToB KbI'Y.

Ot obyuaromuxcst TpeOyeTcs MOCeIIeHHe 3aHSATHH, BBIMOTHEHNUE Ta0OpaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHI0BAHHOM JIMTEPATYPO.

[Ipu arrectanmu 0OyYaromIMXCs OLIEHWBAETCS KadecTBO PaOOTHI Ha 3aHATHUSX (YMEHHUE
BECTH JIUCKYCCHIO, CIIOCOOHOCTh HYETKO M EMKO (OpPMYIUPOBATH CBOHM MBICIH), YPOBCHB
MOATOTOBKU K CAaMOCTOSITENIbHOMN JIeATeTbHOCTH, KaueCTBO BBINOJHEHUS 33a/laHui (Tpe3eHTaIui,
JTOKJIa/I0B, BBITIOJIHEHHE JTA0OPATOPHBIX padOT | Ip.).
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Pe3ybTaThbl 0CBOEHUS] YUEOHOI THCIUILTHHBI, MO/IeKallie POBepKe

Tabmua 8

Kommer

DopMyIHPOBKA
KOMIIeTCHIIUH U3
orocC BO

[Inanupyembie pe3yabTaThl 00y4eHHUS
(moka3zaTesu JOCTUKEHHS 32JaHHOTO
YPOBHSI OCBOEHHSI KOMIIeTEHIIMIA)

Bupn
OIIEHOYHOT0
MaTepuajia

OO1IeKyIbTYpHBIC

CIIOCOOHOCTh K
caMOOpraHu3alu U
caM000pa30BaHUIO
(OK-7);

3nams: OCHOBHBIC TPABOBBIE M ITHUYECKUE
HOPMBI TIPH OIIGHKE TMOCIEACTBHI CBOEH
po(hecCHOHATTLHOM e TeIbHOCTH;

Yuems:  caMOCTOSATENBHO  OCYHIECTBIIATH
MOWCK, XpaHeHWe, o0OpaboTKy ¥ aHaIHu3
WHPOPMAIIMU U3 PA3TUYHBIX HCTOYHHKOB U
0a3 JaHHEBIX 0 0COOEHHOCTIM, JOCTOMHCTBAM
" HEJIOCTaTKaM METOJIOB 30H/10BOM
MUKPOCKOITMYA ¥ WHTEPIPETANNN PE3yIbTaTOB
m3Mmepennit B C3M, mnpenacrtaBisiTh €€ B
TpeOyeMoM ¢dopmaTe ¢ HUCIHOJIb30BAaHUEM
WH(POPMAIMOHHBIX, KOMITBIOTEPHBIX u
CETEeBBIX TEXHOJIOTHUI;

Braoemey: METOaMU u cnocobamu
CaMOCTOSITENTEHO npuoopeTaTh u
UCIIOJIb30BaTh B MPAKTHUYECKON NEATeIbHOCTH
HOBBIC 3HAHMS W YMEHHS, B TOM YHUCIE B
HOBBIX OOJIACTSIX 3HAHUM, CBS3aHHBIX  C
METOJIJaMU  30HJIOBOM HAHOJIUATHOCTHUKU U
HAHOMOAM(PHUKAIIUU TTOBEPXHOCTH MaTepHAIIOB
AIIEKTPOHHOUN TEXHUKHU

Bomnpocs! k
KOJUIOKBUYMY,
0aHK TECTOBBIX
3aJIlaHUM, OTYETHI
O BBITIOJTHCHUH
nabopaTopHBIX
pabot u
KOHTPOJIEHBIE
BOIPOCHI K HUM,
BOTIPOCHI K
3a4ueTy
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[TpodeccronambHbIC

CIIOCOOHOCTb
apryMEHTHPOBAaHO
BBIOMpATH U
peann30BBIBAaTh Ha
NPaKTHKE

3P PEKTUBHYIO
METOJIUKY

OKCIICPUMCHTAJILHOT' O

WCCIICTOBAHMS
napaMeTpoB U
XapaKTePUCTUK
npubOpoB, CXeM,
YCTPOMCTB U
YCTaHOBOK
AIIEKTPOHUKH H
HAHORJIEKTPOHHUKH
pa3IuIHOro
(GyHKIIMOHAJIBHOTO
HazHauenwus (11K-2);

3uams. 0cOOEHHOCTH PEXKUMOB CKAaHUPYIOIIEH
30HJIOBOM MHUKPOCKONIMM B KOHTaKTHOW W
OECKOHTAKTHOU MOJIe, B PEXKHUME JIaTepaTbHBIX
U HOPMAQJIBHBIX CHWJI C  MPHIOKCHUEM
BHEIITHETO 3JIEKTPUUYECKOTO ToJsl U 0e3 Hero,
0COOEHHOCTH TYHHEJbHOU MO/JIbI
CKaHUPOBAHUS u CHIEKTPOCKOTIHH u
TpeOOBaHUS, IPEABSABISIEMbIE K UCCIIEyEeMbIM
obpaszimlam B

0COOEHHOCTH CBOMCTB X MOBEPXHOCTH;

PAa3IIMYIHBIX peKuMax n

Ymemo: anexBaTHO moaOMpaTh MapaMeTpsl U

PSKUMBl  CKAaHUPOBAaHHS U MOJU(PHUKAINU
ITOBEPXHOCTEN JUIA KOPPEKTHOU
XapaxkTepu3auu 1504 CBOJWCTB,

OpPUECHTHUPOBATHCS B METOJaX BU3yalU3aIH U
00pabOTKN NOJyUYEHHBIX PE3yIbTATOB;
CaMOCTOSITEIILHOU

Braoemy: HaBBIKAMU

HACTPOMKH U  KOHTPOJSI  PEKHMOB U
napameTpoB B ceaHcax C3M wusmepeHuii B
Mpouecce MPOBEACHUS CaMUX H3MEPEHUU U
00pasIos,

o0pasnoB

MoAU(pUKAITII
[IOTOTOBKH
pa3INYHBIX TIeIeH;

HaBbIKaMH

30HIOB O

Bompocs! k
KOJIJIOKBUYMY,
0aHK TECTOBBIX
3aJaHNH, OTYETHI
O BBINIOJTHEHUU
m1abopaTOPHBIX
paboT u
KOHTPOJIbHBIE
BOINPOCHI K HUM,
BOTIPOCHI K
3a4eTy
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Ounumonoa H.U., KombumoB b.b. Meroasl uccinenoBaHusi MHUKPOSJIECKTPOHHBIX U
HaHORJIEKTPOHHBIX MarepuaioB U cTpyKTyp. CkaHupyromas 30HA0Basi MUKpockonus. YacTh
I HoBocubupck: HoBocuOHMpckuii rocynapCcTBEHHBIN TeXHWYECKHd yHUBepcuteT, 2013.—
134 ¢.— 3BbC «IPRbooks»
2. B.JI.MuponoB, OcHOBBI CKaHUpYIOLIEH 30H10BoM Mukpockonuu, M., Texnocdepa, 2004
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7.3. llepuoauyeckue u3IaHus

1. Hano- u MUKpOCHCTEMHas TEXHUKA (3KypHaT)

3. IloBepxHOCTH (3KypHAJ)

7.4. UnTepHeT-pecypchl

2. XKypnan sKkcriepUMEHTaIbHON M TEXHUYECKOH GpU3UKH (KypHaT)

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

NN hAE WD -

http://www.en.edu.ru/catalogue/ - oOpa3oBaTenbHbIN OpTAT
http://www.nanonewsnet.ru — MaTepHaJIbl 10 HAHOTEXHOJIOTHSIM
http://www.frbr.ru - Mmarepuansl 1o HAHOTEXHOJIOTUSAM

7.5. MeToauyeckue MaTepuaibl

3A0 «HT-M/T», 2012.

OS X: pykoBoacTBo mois3oBarenst, M., 3AO0 «<HT-MIT», 2008.

1. Cxanupyromuii 30H10BbIl MUKpockon Nanoeducator II: pykoBoACTBO 1Mo 3KcIutyatanuu, M.,

2. Cxanupytomuit 30H70BbIH Mukpockon Nanoeducator 1. [Iporpammuoe ob6ecieuenue mox Mac

7.6. MeToanuecKkue yKa3aHus 10 NPOBEJICHUI0 YU4eOHbIX 3aHATHI U OPraHU3alUH

CaMOCTOSITEJIbHOM PadoThI CTYI€HTA.

MeToanuyeckne peKOMEHIAUMN K YTEHUIO JIEKIUIA.

MeTtoanueckue pEeKoOMEeHAaIuunu O6H.[CFO XapaxKkTepa IO MPOBECACHUIO y‘IC6HBIX 3aHATUN U
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MOJIEIM  TOATOTOBKM  BBIMYCKHUKA By3a. XapaKTepHOM 0COOEHHOCTHIO peanuzanun
JesTeNbHOCTHOM MapajnrMbl 0Opa30BaHUs SBISETCS YMEHbLICHHE TPYIOEMKOCTU ayIAUTOPHOMN
paboThl U COOTBETCTBYIOLIEE IMOBBIIICHUS TPYJOEMKOCTH CaMOCTOSTEIbHON paboThl. Pabounit
y4eOHbI mmaH aus 0akajaBpoB 10 HAINPABICHHUIO MOATOTOBKM «OJIEKTPOHUKA MU
HaHoanekTpoHuka» B KBI'Y, npexycmarpuBaer 00beM KOHTAKTHOM paboTel mpumepHo 47% OT
o0melt TpyJAOeMKOCTH AMCUUIUIMHAPHOW TMOATOTOBKH. B Takux ycClIOBHSIX HMEET MeCTo
MOBBIIIIEHUE POJIH, 3HAUUMOCTH U 0O0BEMOB CaMOCTOATEILHOM pabOThI CTYIEHTOB, IPH U3YYEHUU
JAHHOW TUCHUMIUIMHBL. B TO e Bpemst yueOHas (KOHTakTHas) paboTa, MO-NPEeKHEMY, JTOJIKHA,
0€3yCIIOBHO, BBIOJIHITH CHCTEMOOOPA3yIOIIyI0 POiib, 00eCTIeUnBas PEryJIIpHOCTh U LEJIEBYIO
HaNpaBJIEHHOCTh 00pa30BaTEIbHOM IEATETLHOCTH M0 JAaHHOM TUCIUIUIMHE.

OcHoBHBIMU (hOpMaMM OpraHu3aluy y4e€OHBIX (ayJUTOPHBIX)3aHITUH MO JUCLMILIUHE
SBIISIIOTCS JIEKIIMU M TaOOpaTOPHbIE 3aHSATHSL.

[Ipn moaroTroBke JEKLUMOHHBIX 3aHATUH NpenojaBaTesb JODKEH ONPEeAeIUuTb LEIH U
3aJ]auu JIEKLIWH, pa3paboTaTh IUIAaH MPOBEICHHS JIEKIUH, OCYIIECTBUTH IOA00p JIUTEpaTyphl
(03HaKOMJIEHHE C TMEPUOJUYECKUMH HM3JaHUSIMH 10 TEME JIEKIHi), 0TO0p HEoOXOJUMOro H
JIOCTaTOYHOTO IO COJIEp’KaHUI0 yueOHOro marepuaia. JIektop onpenensieT METo/bl, IPUEMbI U
CpelcTBa TOJAEpkKaHHUsS HHTEpeca, BHUMAHMS, CTUMYJIUPOBAHUS TBOPYECKOTO  MBILIUICHUS
CTYJICHTOB.

Jlexuus noJKHA BKJIFOYATh B KQUECTBE ATANOB (POPMYJIMPOBKY TEMBI JICKIH, epeueHb
BOIIPOCOB, H3JIOKEHUE BBOJIHOM YacTH, OCHOBHOH 4YacTH, KpaTKH€ BBIBOABI MO KaXJA0My
PacCMOTPEHHOMY BOIIPOCY M PEKOMEHIAUMUHU JIMTEPATypHBIX MCTOYHUKOB II0 H3JIaraeMbIM
BonpocaMm. Ecnu ouepenHoe 3aHATHE SBISETCS MPOJNOJDKEHHEM  MPEIbIayled JeKUuu,
1eJ1eco00pa3Ho  KpaTKo c(OpMyIMPOBATH IOJIyUYEHHBIE paHee Pe3yJIbTaThbl, HEOOXOAUMBIE JUIS
ITOHMMAHHUS M YCBOCHUSI HM3y4YaeMBIX BOIIPOCOB. B 3aKIIIOYUTENIBHON 4aCTU JIEKIIUU JKEIATEIbHO
00001muTh HauboJiee BaXKHbIE U CYIIECTBEHHbIE MOMEHTBHI JIEKLIUHU, C/EIaTh BBIBOJBI, a TAKXKE
c(opMyIMpOBaTh 33aJauu Ul CAMOCTOSITEIbHON pabOThl CTYAEHTOB U yKa3aTh PEKOMEHYEMYIO
muteparypy. LlerecooOpa3Ho Takke BBIIEIUTH BpeMs JJIsl OTBETa HAa BOIPOCHI CTYJEHTaM M
BO3MOXKHYIO JUCKYCCHIO IO M3JIO)KEHHOMY MaTepHajly Ha JIEKIUH.

CopepxaHue JEKINHU 110 TaHHOW TUCIUIUIMHE JOJDKHO COOTBETCTBOBATH TUIAKTHUYECKUM
NPUHIMUIAM, KOTOpble OOECIeYrBalOT COOTBETCTBUE M3JIaraeéMoro MaTepuaja Hay4dHO-
METOJIMYECKUM OCHOBaM II€JarOrMYecKoil AesTeabHOCTH. (OCHOBHBIMM M3 HUX SIBIISIFOTCS
LIEJIOCTHOCTD , HAYYHOCTb, JOCTYIHOCTb, CACTEMAaTUYHOCTb U HaIJIJHOCTb.

O PeKTUBHOCTE JEKIMU MOXKET OBITh TMOBBIIIEHA 33 CYET PAIHOHAIBHOTO
UCTIOJIb30BaHUSI TEXHUUYECKUX CpeJICTB. KOMIUIEKTBI ~ TEXHHYECKHX CpPEICTB HEO0OXOAMMO
TOTOBUTH K KKJOU JICKIIUHU 3a0J1arOBpEMEHHO, HE TIeperpykast UMH ayTUTOPHIO.

CymecTByeT Ki1accupUKaIys JEKIUH M0 THIIaM U METOJaM UX MpOoBeACHUs (BBOJHAs,
YCTaHOBOYHAsI, NPOTpaMMHasi, 0030pHAas, UTOroBas W 1p.). lIpum H3I0KEHUH NPOTrPaMMHOTO
MaTepuaia M0 JAHHON IUCHMIUIMHE Ha JIEKUUAX PEKOMEHJIYETCs IIMPOKOE HCIOIb30BaHHUE
cpeacTB MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHojoruu (MKT) u ayano-BuAEOTEXHUKH.
[ToaroToBka BUIEO — JIEKIMH COCTOHMT B NMEPEKOAUPOBAHUH, TIEPEKOHCTPYHPOBAHUN YUEOHOM
nH(pOpMaLMK [0 TEME B BU3YaJbHYIO (OpMY I MIPEABIBICHUS CTY/IEHTaM 4Yepe3 TEXHUUECKHE
cpeacTBa 00y4YeHHUsI W CXEMBI, pUCYHKH, YEPTEXKH.

MeToanuyeckne peKOMeH/IAIUM 110 POBEACHUI0 JIA00PATOPHBIX 3aHATHH.

JlaGoparopHble 3aHATHS JOJDKHBI oOecriednBaTh (OPMUPOBAHUE, MPEXKIE BCErO,
KOMIIOHEHTOB ~ «yMETb» M  «BJIALETh»  3aJaHHbBIX JUCLMIUIMHAPHBIX ~ KOMIICTCHIIM.
JlaboparopHble 3aHATHA MO AMCLUMIUIMHE JIOJDKHBI OBITh OPUEHTHMPOBAHBI, KaK IMpPaBWJIO, Ha
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pelieHrne MpakTUYeCKUX 3afad, B Oyaymed mnpodeccHOHAIbHON — JIeSTENbHOCTH  C
UCIOJIb30BAaHUEM CPEJICTB, METOOB, METOJIMK, ITOJAX0/I0B, AITOPUTMOB U MOJIENIEH, U3JI0)KEHHBIX
Ha JICKIUSX U BHIHECEHHBIX HA CaMOCTOSITEIbHYIO PaboTy.

OpHol U3 TIaBHBIX IIeNiel TaOOpaTOPHBIX 3aHATUHN SABJSETCS yriayOJeHue, 3aKperieHue
U HauboJjee MOJHOE YCBOSHHE TOT0 MaTepualia, KOTOPBIA ObUI OCBEILIEH Ha JICKIIMU WX 33JaH
JUIS CaMOCTOSITENTLHOTO M3yUYeHUsI.

B xonme mpoBeneHus 1abOpaTOpHBIX 3aHATHH IPENoAaBaTellb IMOMOIaeT CTyICHTaM
OBJIaJIeTh TEXHWYECKHMHU CpPEACTBAMH, PUMEHATh UX Ha MPAKTUKE MpPU aHAIU3C U U3YyYCHHU
CBOWCTB, a TaK >€ CO3JaHMM HAHOMATEPHAJOB, HCIIOJIB3YEMbIX NPU KOHCTPYMPOBAHUHU
YCTPOHCTB MUKPO U HAHOIJIEKTPOHHUKHU.

VYcenex mabopaTopHBIX 3aHATHHA MO JUCIMIUIMHE 3aBHCUT OT KayecTBa IMOJATOTOBKH K
HEMYy IperojaBaTenss M CTyAeHToB. Ha 1a0opaTOpHBIX 3aHATHSAX MpPerojaBaTeNb IOJDKEH
co3aBaTh TBOPYECKyIO, pabouyro artmocdepy B J1adOpaTopuu, HANpaBICHHYIO Ha
CTUMYJIUPOBaHHE TNPAKTHYECKOW NEATEIBbHOCTH, a TaK K€ MOMCKOBOM, MCCIIEOBATEIBCKON U
AHATTMTUYECKON JIEATENIFHOCTH IO TeMaTHKe 3aHATHi. HeoOXxoamMo pa3BUBaTh M MOOIIPSTH
CaMOCTOSITENTLHOCTh O0ydaromuxcs B (HOPMHUPOBAHUN BBIBOJIOB, CIEIYIOIIUX M3 PE3yJIbTAaTOB
U3MEpeHUil U UX 00pabOTKH, NOOMBATHCS MX BHUMATEIHHOTO M KPUTHUYECKOTO OTHOIICHHS K
MIOJTYYCHHBIM PE3YJIbTaTaM.

OmauM U3 TIOKa3aTelied XOpOoIIed OpraHu3anuy J1abOopaTOPHBIX 3aHATHH SBISETCS
aKTHBHAs paboTa cTyJIeHTOB. [Ipu 3TOM OueHb Ba)KeH TOJIMHHO HAYyYHBIA aHAIH3 PE3yJIbTaTOB
MPAKTHYECKUX paboT, CBSA3aHHBIX C OOJIACTHIO W BUAAMH MPO(ECCHOHATBLHON NesATEIbHOCTH
BBIITYCKHUKOB IT0 HANIPABJICHUIO MOJITOTOBKH « DJIIEKTPOHUKA H HAHOAJIEKTPOHUKA

MeTtoauyecKue peKOMeHAAINHU 110 OPTraHU3ALMU CAMOCTOATEILHOH PadoThI

CamocrosiTenbHass paboTa OO0ydYaIIMXCS - CHOCOO AKTUBHOTO, IIEJICHANPABICHHOTO
MPUOOPETEHNs CTYIEHTOM HOBBIX JJIS HETO 3HAHUUN U YMEHUI 0e3 HEeMOCPeCTBEHHOTO YYacTHs
B 3TOM IIpoliecca npemnoaasareneil. [loBbiieHne poiu caMoCTOSTENbHOM paboThl 00yYaromuXCst
IIPY IPOBEICHUH Pa3IMYHbIX BUIOB YUEOHBIX 3aHITUH MpPEAIoaraer:

- ONTHUMU3ALMI0O METOJ0B OOyYeHHs, BHEIpPEHHE B y4eOHBIM MpOIleCC HOBBIX TEXHOJOTUH
Oo0y4YeHHs, TOBBIIAIONIMX MPOU3BOJUTEIBHOCTh TpyJa MpernojaBarelis, aKTUBHOE
UCIONb30BaHUE HMH(DOPMAIIMOHHBIX TEXHOJOTHH, TMO3BOJNAIOIINX O0OydYarleMycs B
y100HOE U1l HETo BpeMsl OCBanBaTh y4eOHBI MaTepHal;

- IIMPOKOE BHEJIPEHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHHUS;

- COBEPIICHCTBOBAHHE METOAMKH TIPOBEIEHHS MPAKTUK M HAYYHO-HCCIEI0BATEIbCKOM
paboThI 00YyYaOLINXCS, TOCKOJIBKY UMEHHO 3TH BUIbI Y4eOHOH pabOThl B IEPBYIO OYepe/ib
TOTOBAT O0YYArOIIUXCS K CAMOCTOSTEIbHOMY BBITIOJTHEHUIO PO ECCHOHATBHBIX 3a/1ay;

- MOJICpHHM3AIMIO CHCTEMbl KYpCOBOTO M IHMIZIOMHOTO TPOEKTUPOBAHMS, KOTOpas MOJDKHA
MOBBIIIATH POJIb CTYIEHTA B OJ00pE MaTepuaia, MOUCKEe MyTe peleHus 3a1ad.

CamocrosrenbHass paboTa TPUBOIUT CTYACHTA K TMOJYYCHHIO HOBOTO 3HAHHA,
VIOPSIOUEHHIO M YIUIyOJCHWI0  MMEIOMIMXCSl  3HaHWW, (OPMUPOBAHHIO y  HEro
po(hecCHOHANBHBIX HAaBBIKOB U yMeHMH. CaMoCTOsATeNbHAs pab0oTa BBINOIHAET Psii QyHKIUI:

- pPa3BHBAIOIIYIO;

- “H(POPMAIIMOHHO-00YYAOIIY10;

- OPUEHTUPYIOLLYIO M CTUMYJIUPYIOILYIO;

- BOCTIMTHIBAIOIIYIO;

- HCCJIeI0BATENIbCKYIO.

B paMkax Kypca BBITIOJHSIOTCS CIIEAYIONINAE BUIbI CAMOCTOSTEIBHON paboThI:
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1. IIpopaboTka yueOHOro MaTepuaia Mo KOHCIEKTaM, ydeOHOI U Hay4yHOU JuTeparype,
METOAMYECKUM PEKOMEHAALUUsAM ([UId MOArOTOBKM K Ja0OpaTOpHBIM 3aHATHUSAM, TecTaM,
KOJIJIOKBUYMaM U POMEXYTOYHON aTTeCTallun);

2. PerynspHoe caMOTeCTUpOBaHHME U CAMOIIPOBEPKA IO BOIIPOCAM Ha 3K3aMeH (3a4er);

3. CamocrosTenbHas  INOMCKOBO-HCCIIEJOBaTeNIbCKass  pabora 1Mo  HM3ydaeMoi
JUCLUUIUIMHE C HCIHOJb30BAHUEM JIIOOBIX BHJIOB MCTOYHMKOB HMH(popManuu (B TOM uuCIe U
HOBBIX UH(OPMALMOHHBIX TEXHOJIOTUH).

CryneHTaM peKOMEHJYeTCsl ¢ CaMOro Hadajga OCBOEHHs Kypca paboTarh C yueOHBIM
MaTepHajioM M BOTPOCAMH K MPOMEKYTOUHON aTTecTalud B (hopMe MOATOTOBKU K OUEpPETHOMY
71a00paTOPHOMY 3aHATUIO U KOJUIOKBUYMY. [Ipy 3TOM akTyalm3upyrOTCsl HMEIOIIMECs 3HaHUS, a
TaKKe co3jaercs 0a3a Ui yCBOEGHHS HOBOIO MaTepHalla, BO3HUKAIOT BOIIPOCHI, OTBETHI Ha
KOTOpBIE CTYJIEHT MOJIy4YaeT Ha 3aHATUSAX.

[Ipu ocBoeHMM Kypca CTyIEHT MOXKET TOJIbh30BAaThCS OMOIMOTEKOH By3a, KOTOpas B
IIOJIHOM Mepe obecrneueHa COOTBETCTBYIOIIEH JIMTEpAaTypoil. 3HAYMTENbHYHO IIOMOIIb B
MOJIFOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh KPaTKUN KOHCIEKT JeKIuil. OH ke MOXeT
WCIIOJIb30BAThCS U NIl 3aKpeIyieHUs] HoBoro matepuana. CaMocrosiTenibHas paboTa CTyAEHTOB
MpelyCMOTpeHa y4eOHBIM IUIAaHOM M BBINOJHSETCS B oOs3aTesnbHOM  mopsake. [lo
HEO0OXOJUMOCTHU CTYJEHT MOXKET 00paIlaThCs 3a KOHCYJIbTAIlMel K MpernoiaBaTeio.

Jnst ycrientHoW opraHM3aIiid CaMOCTOSATENIbHONH paOOThl BCE aKTHBHEE MPHUMEHSIOTCS
pa3zHooOpa3Hble OOpa3oBaTelbHbIE pecypchbl B ceTu MHTepHeT: cucTteMbl TECTUPOBAaHUS IO
pasinyHbIM  00JacTsAM, BHUPTyaJlbHbIE JIEKLUH, J1a0opaTopuu, IpU 3TOM  I0JIb30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEpP U MOJKIIOYeHHe K MHTepHeTy N TOro, 4roObl CBS3AaThCS C
IIpenoAaBaTesieM, pelaTh BRIYUCINTENBHBIE 3a/1a4l U MOJdy4yaTh 3HaHuA. Mcnonb3oBaHue ceTen
YCUJIMBA€T POJIb CAMOCTOSITEIBHOM pabOThl CTYJEHTAa W IO3BOJISET KapAMHAIBHBIM 00pa3oM
U3MEHUTh METOAMKY npenonaBaHusa. CTyIEeHT MOXKET MOJIy4aTb BCE 3aJaHUS M METOIUYECKHE
YKa3aHHsA Yepe3 CepBep, YTO JAaeT €My BO3MOXKHOCTb IIPUBECTH B COOTBETCTBHUE JINYHBIE
BO3MOXKHOCTH C HEOOXOAMMBIMHU Il BBINOJIHEHHS paboT Tpypozarpartamu. CTyleHT HMeeT
BO3MOKHOCTb BBIIIOJHSATH Pa0OTy JJOMa UJIH B ay IUTOPHH.

Bonbmioe BocniuraTenbHOe W 00pa30BaTEIbHOE 3HAYCHHE B CAMOCTOSITEILHOM Y4eOHOM
TPyZAE CTyJIeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YX/1aeT U MOJAEP)KUBAaET BHUMaHNE
U MHTEPEC, MOBBIMIAET aKTUBHOCTh MaMSATU U MBIIUIEHUS, [TO3BOJIAET CTYAECHTY CBOEBPEMEHHO
OOHApY>XKUTb W YCTPAaHUTH JONYILICHHbIE OIIMOKM W HEIOCTaTKH, OOBEKTHBHO OIPEICIUThH
YPOBEHb CBOMX 3HAHUH, IIPAKTUYECKUX YMECHHM.
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8. MarepuaibHO-TeXHHYECKOe o0ecreyeHne I CUMILTHHbI

Jleknmu 1o JUCHUIUIMHE NPOBOASTCS B Ay AUTOPUH, OCHALLICHHOW BUJEOIIPOEKTOPOM HIIU
MHTEPAKTUBHOH JI0CKOH, a TaK k€ HOyTOYKOM C BO3MOKHOCTBIO BBIXOJIa B ceTh «VIHTEepHET».

JlabopaTopHblii MPaKTHKYM IPOBOJMWTCS B y4eOHO-HaydyHOW sabopatopuu Ne 212
CKaHUPYIOLIEH 30HI0BOM MUKPOCKOIINH, B KOTOPOH Pa3MEIIEHBI:

1. Cxanupytome 30H10Bble MUKpocKkonbl Nanoeducator I B kosndecTBe 3 yCTaHOBOK,

o0ecrieynBarOIUX 3 UHANBHIYAJIbHBIX PA0OUNX MecTa

2. Ckanupymomue 30H10Bble MUKpockonbl Nanoeducator II B konuuecTBe: OCHOBHOM

U3MEPUTENIbHBIA KOMIUIEKC — 1 ycraHoBka, oOecrneuuBaromas | pabodee MecTo
npernojaBaresns; ©0a30Bble CTaHLUMU IS YJaJCeHHOM paboThl Ha MMKPOCKOIE
Nanoeducator II — Ha 5 pabouux mect

3. Ckanwupyromue 30HA0BbIe MHKpockonsl CMM 2000 B koiaudecTBe 2 YCTaHOBOK,

o0ecrieunBaroInX 2 HHANBHUYaIbHBIX Pa00OYNX MecTa

4. YcraHOBKHU JUIsl 3JIEKTPOXUMHUYECKOTO TPABJICHUS B KOJIMYECTBE 2 LIT. HA J1BA Pa0OUNX

MecTa

5. OOpa3sipl As MPOBEACHHUS U3MEPEHUH Ha MUKPOCKOMAx — 2 KOMIUIEKTa, M TECTOBBIC

00pa3ipl 1 KATMOPOBKHM CKAHUPYIOIIKUX 30H/I0BBIX MUKPOCKOIIOB — 2 KOMITJIEKTa
6. OnTrueckuii MUKpockom — 1mr
7. IlepcoHanbHble paboune CTaHUUM CO CHELUAIU3UPOBAHHBIM IPOrPAMMHBIM
o0ecrieueHrneM, UCIOJIb3YEMBIM ISl IPOBEACHUS U3MEPEHUN, 00pabOTKU pe3yIbTaTOB
U BU3YaJIM3alluU pe3yJbTaTOB U3MEPEHUH, MMOJIyYEHHBIX Ha CKAaHUPYIOIIUX 30HI0BBIX
MUKpockonax — 10 1ms CTy1eHTOB, 2 - Uil IpernoaaBaTes.

8. [IporpammHoOe obecrieueHue:

- CrienMan3upoOBaHHbBIN MAKET I 00paOOTKU M BU3YyAIM3alliU PE3yIbTaTOB U3MEPEHUM
ScanViewer

- CrienMamu3upOBaHHBIN TTAKET IS IpoBeieHus u3Mepenuit Nanoeducator

- Cneunanu3upoBaHHbIN akKeT [t 00pabOTKH U BU3yaJIM3allMK PE3yIbTaTOB U3MEPEHHI
SMM2000 Analysis Program

- Cneumanu3upoBaHHBIH TakeT Juid mpoBeaeHus wusmepeHuii SMM2000 Scanning
Programs

- Cnenuanu3upoBaHHbIN NaKeT 1718 ypasieHus Mukpockornom SMM2000 Scan Master

- Crnenuanu3upoBaHHBIA MAKeT IJIi MOJECIMPOBHUS M UYHCIEHHBIX pacueroB Labview,
Maple, Matlab

-ITaket npuknanHbix nporpamm Microsoft Office

-CBoOOIHO pacmpocTpaHseMble MakeTsl mporpamm: apxuarop WinRAR, mporpamma
i pabotsl ¢ pdf-nokymentamu AdobeReader.

CryneHTBl WMEIOT AOCTyn uepe3 ceTh «MHTepHeT» K eAuHOMY O0pa3oBaTEeIbHOMY
NopTay, TIZA€ B OTKPBITOM JOCTYIlE pa3MelleHa Y4eOHO-METOIMYecKas JUTeparypa,
paszpaborannas corpynaukamu KbI'Y u cotpynnukamu Benymux BY3oB Poccun.

Jlis CTyZAEHTOB € OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[I0POBBSI CO3/aHbl CIICLIUAIbHbBIE
yCIOBUS JUIsl TOJdy4yeHHs: oOpa3zoBaHus. B 1LensX AOCTYNHOCTH TMOJY4YEHHsI BBICLIETO
oOpa3zoBaHMs MO 00pa30BaTENbHBIM MPOTrpaMMaM HHBAIUAAMU U JUIAMU C OTPAaHUYCHHBIMU
BO3MOXXHOCTSIMM  37I0POBbSl YHHUBEPCUTETOM o0ecrnieunBaercsi: 1) ajabTepHAaTHUBHAs BEpCHs
ounmansHoro caiita B cetn «MHTepHET» AN CIa0OBUIAIMX; 2) HMPUCYTCTBHE ACCHUCTEHTA,
OKa3bIBAIOIIETO OO0yYarolmeMycsi HEOOXOIUMYIO0 TOMOIIb; 3) A HMHBAIMIOB M JIUI[ C
OrpaHUYEHHBIMH BO3MOXXHOCTSMHU 3JI0POBbSI 1O CIyXy - IyOIMpOBaHHE BCIYyX CHPAaBOYHOU
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nHpOpMAIllMM O paclUCaHUHM YYEeOHBIX 3aHATHI;, oOecledeHHe HaJIekKAIIUMUA 3BYKOBBIMH
cpeacTBaMHu BocmpousBeAeHHuss HHGopmanuu. [lis HMHBANUAOB U JMIl C OTPaHUYEHHBIMH
BO3MOXXHOCTSIMH 3[IOPOBBS, UMEIOIINX HApYLICHHs] OTMIOPHO-ABUTaTEIbHOTO ammnapara, CO3/1aHbl
MaTepUATbHO-TEXHUYCCKHUE YCIOBUSA O0OECIIEUNBAIOIINE BO3MOXKHOCTh OECIPENSITCTBEHHOTO
J0CTyna OO0ydYaromuxcsi B y4yeOHble MOMENIeHHs, OOBEKTy NHTaHWs, TyaJeTHbIE U JIpyrHe
MOMENICHUSI YHUBEPCUTETA, a TaKXKe MpeObIBaHUS B YyKa3aHHBIX IOMEIICHUAX (HaJIUYHe

pacIIMpeHHbBIX IBEPHBIX MPOEMOB, TOPYUYHEHN U IPYTUX MPUCTIOCOOTICHU).
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JIucr u3meHennii (1onoIHeHUii) B paboueil mporpaMmMe JMCUMILIHHBI

«CxaHupy0O1LIas 30H/10Basi MUKPOCKOMUS»

10 HAanpaBJaeHUI0 NoAroToBKU 11.03.04 Di1eKTPOHMKA U HAHOZJIEKTPOHUKA

Ha 2020 — 2021 y4eOHbIii rog
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Ne i/m JuemeHT (myHKT) PII{ BHOCHMMBIX IIpumeuanue
U3MeHeHM it
OO6cyxieHa 1 peKOMEH0BaHa Ha 3acejaHuu Kadeapbl
(U3HYECKUX OCHOB MUKDPO- M HAHOYJICKTPOHUKH,
IpOTOKOJ Ne 0T « » 2020 r.
3aBenyrommii kageapoi /A.A. 111e63yx0B /
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