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OneHouyHble MaTepUaabl — 3TO COBOKYIHOCTh Y4€OHO-METOIMYECKHX MaTepHalioB
(KOHTPOJBHBIX 3aJaHUH, onucaHuil (GopM U Mpoueayp), NpeaHa3HAYeHHBIX IS OLIEHKH KadyecTBa
OCBOCHHSI OOYYarOMIMMHCS JTaHHOW JUCHUIUIMHBI KaK YacTH OCHOBHOW TpodecCHOHaThHON
00pa3oBaTeIbHON IPOrPaMMBI.

Ileab — OIEHUTH COOTBETCTBUE 3HAHUMN, YMEHHUI U YPOBHS MPUOOPETEHHBIX KOMIETEHIINH,
oOyyaromuxcs 1ensiM ©  TpeOOBaHUSM OCHOBHON TpodecCHOHANbHONW 00pa3oBaTenbHOM
MIPOrpamMMBbl B XOJI€ MPOBECHUS TEKYIEro KOHTPOJIS U MMPOMEKYTOUHON aTTeCTaIUH.

OcHoBHasi  3agaya —  o0ecreyuTh  OLEHKY  YpPOBHS  CPOPMHUPOBAHHOCTHU
obmenpodeccuoHaNbHBIX U MPOPECCHOHATBHBIX KOMITETEHITNH, MPHOOPETAEMBIX 00yJarOIIUMCS B
COOTBETCTBHUH C STUMH TPEOOBAHUSMHU.

YK-3 — crocoOeH opraHu30BBIBaTh U PYKOBOJUTH PaOOTOM KOMaHbI, BHIpaOaThIBas KO-
MaHJIHYIO CTPATETUIO 711 JOCTUXKEHUSI IOCTABJICHHOU LIETIH;

OIIK-2 — crioco0eH MPUMEHSTh COBPEMEHHBIE METOIbI MCCIICOBAHUS, TIPEICTABIIATh U ap-
T'YMEHTHUPOBAHO 3aIIMIIATh PE3YJIbTAThl BHITOTHEHHON pabOTHI;

OIIK-3 — ciocobeH nmpuoOpeTaTh U HCIOIb30BaTh HOBYIO MH(OpMAIIMIO B CBOEH MpeaMeT-
HOM o0acTu, nmpeyiaraTh HOBbIE UJICU U MOAXO/IbI K PEIICHUI0 HHXCHEPHBIX 3a/1a4.

Koutpoas 3HaHmii mnpoBomuTcs B (QopMe TEKyIIero KOHTPOJIS W IPOMEKYTOUYHOM
aTTeCTalllH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C IIEIBI0 OMPEAETICHUs CTETICHH YCBOCHMS
yueOHOro Marepuajia, CBOEBPEMEHHOI'O BBISBJICHMS M YCTPAHEHHS HENOCTAaTKOB B IOATOTOBKE
o0yvaroumxcs 1 NPUHATHS HEOOXOAUMBIX MEp MO COBEPIICHCTBOBAHUIO METOJIUKU MPENOAaBaHUS
y4eOHOM TUCHUILIMHBI (MOIYJIs), OpraHU3ay padoThl 00YYAOIIUXCS B X0JI¢ YUCOHBIX 3aHATUH H
OKa3aHWs UM WMHAUBUYaTbHON TTOMOIIIH.

K koHTponto Tekyuieil ycrieBaeMOCTH OTHOCSTCSI IIPOBEpKAa 3HAHWM, YMEHUU U HAaBBIKOB,
MPUOOPETEHHBIX  OOYYAIOMIMMHUCS B  XOJA€ BBINONHEHUS WHIWBUIYAIbHBIX 3aJaHUN Ha
MPAKTUYECKUX 3aHATHUAX M JabopaTopHbIX paborax. [Ipu oOlneHWBaHWHM PE3YyIHTATOB OCBOCHUS
MPAKTUYECKUX 3aHATUA M J1a0opaTOpHBIX PabOT MPHUMEHSETCs IIKajda OIEHKU «3aYyTeHO — He
3auTeHo». KonnuecTBo 1abopaTOpHBIX M MPAKTUYECKUX padOT U UX TeMaTHKa orpejaenieHa paboueit
MporpaMMoi JIUCHUMIUIUHBI, YTBEPXKACHHOW 3aBeayromuM Kadeapoil. Pe3ynabTaT BbINOTHEHUS
KOKJIOr0 WHIUBHUIYAIBHOIO 3aJaHUsl JOJDKEH COOTBETCTBOBAaTH BCEM KPUTEPHUSIM OLICHKU B
COOTBETCTBUH C KOMIETEHIUSMHU, YCTAHOBJIEHHBIMU JUISI 33JAHHOTO pa3jielia JUCIUIIINHBI.

[TpoMexyTOUHBIH KOHTPOJh MO JUCHUIUIMHE OCYIIECTBISACTCA IPOBEIACHUEM 3K3aMeEHa.
dopma MpoBelleHUs] dK3aMeHa — YCTHBIM OTBET MO YTBEPXKJACHHBIM 3K3aMEHAIIMOHHBIM OHJieTaM,
c(OpMYyITUPOBAHHBIM C YYETOM COACpX aHHS y4eOHOW NUCHUIUIMHBL B sK3aMeHalMOHHBIA Ouier
BKJIIOYACTCSI TPU TEOPETHUYECKUX Bompoca. B mpoliecce MOATOTOBKM K YCTHOMY OTBETY
HK3aMEHYEMbIH JODKEH COCTaBUTh B IMHCbMEHHOM BHJIE IJIaH OTBETa, BKIIIOYAIOUIMN B ceOs
OIpeieNICH s, BBIBOIBI ()OPMYII, PUCYHKHU, CXEMBI U T.II.

IHacnopTt ¢oHI2 OLEHOYHBIX CPEACTB MO0 JMCUHMILIHHE (MOAYJII0)

Ne  KonTtpoJsmpyembie pa3aesibl (TeMbI) Koa xonTpoanpyemoi Bun, meroa, popma

n AU CIUILTNHbBI KOMIIETEHI[HH OLIEHOYHOT'0
/ (miu eé yacTm) MepOoNnpUsTUHSA
n

1 2 3 4

1 | BBeagenne. YHUKAJIBHBIE CBOMCTBA VK-3; OIIK-2; OIIK-3 | ox3ameH

MHKPO- 1 HAHOCTPYKTYp. OcoOEHHOCTH
(M3UYECKUX B3aMMOACHCTBUI Ha
HaHOPa3MEPHBIX MacIITadax.

2 | MeToel ONTHYECKOW MUKPOCKOITHH YK-3; OIIK-2; OIIK-3 | mpakTu4ecKue 3aHsi-
THs, JTADOpaTOPHBIC
paboThI, SK3aMEH




3 | MeTtozbl NIEKTPOHHON U MOHHOM VYK-3; OIIK-2; OIIK-3 | nmpakTudeckue
MHUKPOCKOIUU 3aHSTHS,
n1abopaTopHbIe
paboThI, DK3aMeH
4 | MeTonbl CKaHUPYIOIIEH 30H0BOM YK-3; OIIK-2; OIIK-3 | mpakTudeckue 3aHsi-
MHUKPOCKOITUHU TS, 1a00paTOpPHBIC
paboThI, DK3aMEeH
5 | MeTonbl CIEKTPOCKOHH YK-3; OIIK-2; OIIK-3 | mpakTu4eckue 3aHsi-
TS, 9K3aMEH
6 | MeToabl CTPYKTYPHOTO aHAIA3a YK-3; OIIK-2; OIIK-3 | npakTu4ecKue 3aHs-
THs1, JJabOpaTOpHbIE
paboTHI, K3aMEH
7 | MeToasl onpeeseHus SIIEMEHTHOTO YK-3; OIIK-2; OIIK-3 | npakTu4ecKue 3aHs-
CcOoCTaBa THUsl, SK3aMEH

@®opMBbI TEKYIIET0 KOHTPOJISA

Texymuit KOHTPOIIb MO AUCUUIIINHE TPOBOIUTCS B BHJIE TECTOBBIX OMPOCOB MO OTEITHHBIM
TeMaM JMCIHILINHBI, IIPOBEPKH 3aaHUM, BHITOIHAEMBIX CAMOCTOSTEIIEHO, Ha JIAOOPATOPHBIX 3aHSI-
THUSX, & TAK)KE IKCIPECC — OMPOCOB U 3aJIaHH TI0 JICKIIHOHHBIM MaTepualiaM U J1abopaTOPHBIM pa-
6otam. YueOHbIe TOCOOUS, pEKOMEHAYEMBIE ISl CAMOCTOSTEIILHON PabOThl 00YJAIOIIUXCS IO JTUC-
[UTUTAHE, COJICPKAT HEOOX OJMMBIN TEOPETHUSCKUI MaTEepHUal U BOMPOCHI IO KXKIOMY U3 Pa3JIeiioB
JTMCIUIUIAHBL. Pe3ynbTaThl OTBETOB Ha BOMPOCHI TECTOBBIX 3a/laHUIl KOHTPOJIUPYIOTCS MpPEroiaBa-
TEJIEeM.

D opMbI IPOMEKYTOYHOI'0 KOHTPOJIA

®opmMoli MPOMEKYTOUHOIO KOHTPOJISI 10 TUCLUIUIMHE SIBIIsETCS dK3aMeH. K ak3ameny nomyc-
KaroTCsl 00yJaromuecsi, HOJTHOCTBIO BBIMTOJHUBIINE BCE BUBI YU€OHOH pabOTHI, MPEyCMOTPEHHBIE
yueOHBIM IIJIaHOM U HacTosule nporpammoi. @opma npoBeeHus SK3aMeHa — YCTHBIN OTBET, IO
YTBEP)KJICHHBIM 5K3aMEHAIlMOHHBIM OuiieTaM, cOpMyYJIUPOBAaHHBIM C YYETOM COJEpXKaHHs y4yeo-
HOU JUCHUIUINHEI.

Kputepun oneHkH KOMIeTEeHIIHMA 00yYAIOIIMXCH U MIKAJIbI OLEeHUBAHMS

dopMmupoBaHUE y 00YJAIOIIUXCS BO BpeMs OOyUYCHUSI B CEMECTPE yKa3aHHBIX BBIIIEC KOMIIE-
TEHIIMM Ha dTarax JIabopaTOPHBIX 3aHATHH, a TaKKE CAMOCTOSTEIHHOW PaOOTHI OIEHUBAETCS IO
KPUTEPUSIM LIKAJIbI OLICHOK: «3aYTEHO» — «HE 3auTeHO». OCBOEHUE MaTepuana JUCLUIUIMHBI U KOH-
TPOIHPYEMBIX KOMITIETCHIINNA OOYYaIOIIErocsi CIIYKUT OCHOBAHHMEM JUIS JIOMyCKa O0YYaroIIerocst K
ATaIly MPOMEKYTOUHOU ATTECTALNH — K3aMEHY.

Llenbto mpoBeACHUS MPOMEXKYTOUHOM aTTecTaluu (3K3aMeHa) SIBISIeTCs MPpOBepKa oOIIenpo-
(beccroHanbHBIX U MPOGECCHOHATBHBIX KOMITETEHIINH, MPHOOPETECHHBIX CTYICHTOM MPU U3YUYECHUU
JUCHUIUTMHBI «MEeTOobl aHaIM3a HAHOCUCTEM.

YpoBeHb TEOPETUUYECKOI MOArOTOBKU OINPEAETSETCS COCTaBOM IMPUOOPETEHHBIX KOMIIETEH-
[[U, YCBOGHHBIX UM TEOPETUYECKUX 3HAHUN U METOJOB, a TAK)KE YMEHHUEM OCO3HAHHO, d(h(PeKTH B-
HO MIPUMEHSATh UX NP PEIICHUH 33]1a4 TUArHOCTHUKHA M aHAJIN3a CTPYKTYPbI, XUMUYECKOTI0 COCTaBa,
ONTUYECKUX U ANEKTPOPU3NUECKUX CBOMCTB MOBEPXHOCTH TBEPJOrO Tella U MUKPO- U HAHOCUCTEM
Ha HAHOPa3MEPHOM YPOBHE.

DK3aMeH OpraHu3yeTCs] M OCYIIECTBIISICTCS, KaK MpaBuio, B ¢opme cobecenoBanus. Cpe-
CTBOM, OIPEAEISAIONINM cojepKaHue coOeceOBaHUsI CTYIEHTa ¢ IK3aMEHATOPOM, SBIIIOTCS JK3a-
MEHAIMOHHBIN Ouier, comepkanue koroporo ompeaensercs OIIOII u Paboueii mporpamMmoit. k-
3aMEHAITMOHHBIN OUJIET BKITIOYAET B ceOs, KaK MIPABUIIO, TP BOIPOCA, OJUH U3 KOTOPBIX OTHOCSITCS
K TEOPETHYECKUM pa3zjeiaM IUCIUIUIMHBIL, BTOPOM — K METOJAM BU3YaJIM3allMM HAHOPa3MEPHBIX
O00BEKTOB, a TPETUN - K CIEKTPOCKOMMYECKUM METOAaM aHalIu3a CTPYKTYpPHOTO, DJIEMEHTHOTO CO-
CTaBa, IEKTPOYU3NICCKUX M ONTUYECKUX CBOWCTB HAHOCTPYKTYPHPOBAHHBIX MaTEpUaIOB U TBEp-



JOTEIBbHBIX MUKPO- U HAHOCTPYKTYD.

OlLIeHKEe Ha 3aKIIIOYMTENIbHON CTaJMM DK3aMEHa TOJIBEPraroTCs YCTHBIE OTBETHI dK3aMEHYIO-
IIeTocs Ha BOIMPOCKHI DK3aMEHAIIMOHHOTO OUJIETa, a TaK)Ke JOMOTHUTEIbHBIC BOIIPOCH! SK3aMEHAT0-
pa.

[TpuMeHsieTcs deTbpexOanbHas MIKaja OIEHOK: «OTIUYHO», «XOPOII0», «YIOBIECTBOPUTEIIb-
HO», «HEYIOBJIETBOPUTEILHOY», YTO COOTBETCTBYET IIKaje «KOMIIETCHIIMU CTYACHTA MOJHOCTHIO
cootBeTcTBYIOT TpeboBanusiM @I'OC BO», «KOMMIETEHIIMN CTYICHTa COOTBETCTBYIOT TPEOOBAHUSIM
dI'OC BO», «KOMIETEHIIMU CTYACHTa B OCHOBHOM COOTBETCTBYIOT TpeboBanmsiM DPI'OC BOy,
«KOMITETEHITH CTY/IEHTa He cOOTBETCTBYIOT TpeboBanusiM ®I'OC BOy.

K onenke ypoBHS 3HaHUH U MPAKTUYECKUX YMEHUN M HaBBIKOB PEKOMEHYETCS MPEIbIBISAThH
cnenytromue oomue TpeOoBaHus.

«OTIHYHOY»:

r1yOOKHe W TBEpJbIC 3HAHWS MPOrPAaMMHOI0 MaTepHalia IporpaMMbl  JTUCIUILINHBI, TTOHHU-
MaHHU€ CYIITHOCTH M B3aMMOCBSI3U PACCMaTPUBAEMBIX SIBIICHUM (IPOIIECCOB); MOJTHBIC, YETKHE, JIOT H-
YECKU IOCJIEeA0BaTeNIbHbIE, MPAaBUJIbHBIE OTBETHl HA IMOCTABJIEHHBIE BOINPOCH; YMEHUE BBIIEIATH
IJ1aBHOC U JICJATh BEIBOBI.

«Xopouo»:

JIOCTATOYHO IMOJIHBIC U TBEP/IbIE 3HAHUS TPOrPAMMHOI0 MaTepuaja JUCIUILUIMHBI, PABUILHOE
MMOHUMaHUE CYIIHOCTH M B3aUMOCBSI3M pPaccMaTPUBAEMBIX SBJICHHUH (IIPOLIECCOB); MOCIEA0BATEb-
HbIE, MPaBWIbHBIC, KOHKPETHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABJICHHBIC BO-
MIPOCHI, CBOOOIHOE YCTpaHEHUE 3aMEYaHH O HEJOCTATOYHO IOJIHOM OCBEIICHHH OTIEIbHBIX IT1O-
JIO’)KEHUM MPHU TTOCTAHOBKE JOTOJHUTEIBHBIX BOIIPOCOB.

«Y10BJIETBOPUTEIbHO»:

3HaAaHUE OCHOBHOI'O MPOrPaMMHOI0 Marepuaia JUCIUILINHBI, TTOHUMAHUE CYITHOCTH W B3aH-
MOCBSI3U OCHOBHBIX PacCMaTpUBAEMBIX SIBICHUH (IIPOIECCOB); MOHMMAHHUE CYITHOCTH OOCYyXKIae-
MBIX BOMPOCOB, MPaBWIbHBIE, 0€3 TPYyObIX OMMOOK OTBETHI HA MOCTABJICHHBIC BOMPOCHI, HECYIIIE-
CTBEHHBIE OIITMOKH B OTBETaX Ha JIOTIOJIHUTEIIbHBIEC BOITPOCHI.

«Hey1oBJ1€eTBOPUTEIBHOY:

OTCYTCTBHE 3HAHWUW 3HAYUTEIIPHOM YacTH IMPOrpPaMMHOI0 MaTepuaja JUCIUIUIMHBI, HEmpa-
BWJIBHBIA OTBET XOTsI ObI Ha OJIMH M3 BOIIPOCOB, CYIIECTBEHHBIC U TPyOble OMMOKK B OTBETAaX Ha
JIOTIOJIHUTENIbHBIE BOMPOCHI, HEOMIOHMMAHUE CYIITHOCTH M3J1araéMbIX BOIIPOCOB, HEYMEHHUE TIpHUMeE-
HATh TEOPETHUUECKUE 3HAHMS TPH PEUICHUU MPAKTUYSCKUX 3a]a4, OTCYTCTBHE HABBIKOB B OOOCHO-
BAHWH BBIIBUTAEMbIX NMPEUIOKEHUN U IPUHUMAEMBIX pEIICHUH.

[Ipu Tpex Bompocax B OuiieTe o0Iasi OI[EHKa BBICTABIISETCS CIEAYIOMIUM 00pa3oMm:

- «OTJIMYHOY, €CJIH BCE OLIEHKU «OTIMYHOY» HIIA OFHA U3 HUX «XOPOIIO»;

- «XOpOIIIOY, €U He 00JIee OTHOM OIEHKH «YIOBJICTBOPUTEIHHOY;

- «yJIOBJICTBOPHUTEIIBHO», €CIIU JBE U 00JICE OLICHOK «YIOBICTBOPUTEIHHOY;

- «HEYIOBJICTBOPUTEIBLHO», €CIIM OJHA OIICHKA «HEYOBJIECTBOPHUTEIBHO», a OCTAbHBIE HE
BBIIIIE Y€M «YyJIOBJIECTBOPUTEILHO» UITH JIBE OIICHKU «HEYJIOBJIETBOPUTEIHHOY.

TunoBsie KOHTPOJIbHbI€ TEMbI U BOIIPOCHI IO AUCHUIIJIMHE «MeToabl aHAJIH3a HAHOCH-
CTeM>»

BOl'[pOCbI K J'IaﬁOpaTOprIM 3AHATHAM 0 JUCHUIIJINHE

JladbopaTopHasi pabora Ne 1 «M3yyeHue ycTpoiicTBa M NPUHLUHUIIOB PadoThl CKAHUPYIO-
1ero 30H10Boro Mmukpockona NanoEducator»

1 HazoBute ocHOBHBIE KOMITOHEHTHI C3M 1 MX Ha3HAUECHHE.

2 HazoBuTe BUIBI CEHCOPOB M MPUHIIMIIBI UX JICHCTBUSI.

3 | OObsicHUTE MOHATHE MHE30JIEKTPUUECKOro dPdeKTa U MPUHIIMI JEHCTBUS MHE303JCKTPUY e-
ckoro aBuratesss. OMUIINTe pa3IndHble KOHCTPYKITUN CKaHEPOB.

4 | Onummre o0uIyr0 KoHCTpYyKIMio npubopa NanoEducator.

(62}

OOBsicHUTE KOHCTPYKIIMIO 30HI0BOr0 jaryrka nmpudopa NanoEducator u mpunmmm ero jei-




CTBHUSL.
6 | OnummTe MEXaHM3M IOJIBOJIA 30Ha K 00pasity B mpubope NanoEducator.
7 | OOBsICHUTE MPUHIIUI CKAHUPOBAHUS U pabOTHI CUCTEMBI 00paTHOM CBsi3u. Pacckaxute o kpu-

TepUsiX BbIOOpa mapaMeTpoB CKAHUPOBAHMUSI.

JladbopaTtopnasi padora Ne 2 «M3roroBjieHHe 30HI0B AJIsl CKAHHPYIOUIEr0 30HA0BOIO

mukpockona NanoEducator»

3oune! o1t CTM.

Croco0s! n3roroBiieHus 308108 11t CTM.

3oune! o1t ACM.

Cnoco0Ob1 u3rorosiicHus 308108 it ACM.

OB W|IN |-

Pacckaxure o Meronuke uzrorosienus 3oa1a wist C3M NanoEducator.

JladbopaTtopnass paGora Ne 3 «Ilonmydyenme wu3o00paxkenuss mnosepxHoctu C3M

NanoEducator B PEKUME aTOMHO-CHJIOBOM MHUKPOCKOIIUHN»

1 HazoBute ocHoBHBIE KOMITOHEHTE C3M.

2 | OObsACHUTE TOHATHE MHE302JEKTPUUECKOro dPdeKTa U MPUHIIMI JECHCTBUS MHE303JIEKTPUY e-
CKOT'O JIBUTATEJIs.

3 | OnummTe pa3auyHbie KOHCTPYKIIMU CKAaHEPOB.

4 | OObsSICHUTE KOHCTPYKIIMIO 30HJOBOTO JIaTYMKa CHJIOBOTO B3aUMOJCUCTBUSA MpHOOpa
NanoEducator u mpuHIHI €ro 1eHCTBUS.

5 OnumurTe MEXaHU3M IMOABO/IAa 30H/1a K 00pasiy B mpubope NanoEducator.

6 | I[MosicHuTe mapamMeTphl, ONPEACIISIIONINE CHITY B3aUMOICHCTBHUS 30H]1a C 00pa3loM.

7 | OOBsicCHUTE MPUHIIMIT CKAHUPOBAHHUSI M pa0OThI CUCTEMBI OOPATHOU CBSI3H.

8 | PacckaxkuTe 0 KpUTEpHUSAX BbIOOpA MapaMeTPOB CKAHMPOBAHMSI.

JlabopaTopnas padora Ne 4 «IIpoBenenne ckaHupymoumeii 30H10Boii Jautorpaguu Ha

CKaHHpYIoLeM 30H10BoM MuKpockone NanoEducator»

1

CkaHupyromuil 30H10BBIi MUKPOCKOI KaK MHCTPYMEHT JJIsl CYUMTHIBAHUS U 3alIMCH MH(POpMa-
uuu. Pacckaxure o pU3MUECKUX OCHOBAX 30HJ0BOM HAHOTEXHOJIOTHH.

2

Yto Takoe CKAaHHUPYIOIIasA 30HJ0Basi JII/ITOFpa(I)I/IH? Pacckaxnte 00 OCHOBHEIX €€ BHJIax.

Pacckaxxute 00 0COOCHHOCTSAX TMHAMHYECKOW CUIIOBOM JuTorpaduu Ha npubope NanoEduca-
tor.

4

HazoBute KpUTCpUHU BLI60pa 06p83L[OB AJI1 IIPOBCACHU A JUHAMHAYECKON CHIOBOM J'II/ITOFpa(l)I/II/I

JladbopaTtopnasi padora Ne S5 «OOpadorka uW KoJauYecTBeHHbIH aHamu3 C3M-

H300paKeH Ui

Kakwue tumnbl uckakenuit xapakrepssl 1isi C3M-u300pakeHuit?

[To kakMM IpUYMHAM BO3HHUKAIOT UCKakeHUs1 C3M-u3o00pakeHmii?

KakoBbl ocHOBHBIE MeTO1bl (puibTpanuu C3M nzolOpaskeHuii?

Kakum 00pazoM npoBoauTcs MearanHast GuiabTpanus?

Kaxumu crocodamu YAAIAIOT HCKAXCHHA, CBA3AHHBIC C HCMACAJIbHOCTBIO CKaHepa?

Ha3oBuTe HEKOTOpBIE METO/IBI ONPEICISHHUS] KOMTUYSCTBEHHBIX XapaKTEPUCTHK M300p aKeHUH.

Yro Takoe TuCTorpaMma BBICOT U JJId YE€ro €€ I/ICHOHBSYIOT?

I[J'ISI KaKHX I/1306pa)KeHI/II71 CJICAYCT BOCIIOJIB30BATHCA YdCTOTHBIM HpeI[CTaBJ'IeHI/IeM?

OO |NO|OTAWIN|F-

Kakyio nadopmalino 00 H300paKeHHH MOXKHO MONTYUYUTh 110 ero @ypre-o0pazy?

IIprMepHbIe TeMbl NPAKTHYECKUX 3aHATUHI

HaunmeHnoBaHue TeMbI

Hpe,I[CJ'IBI pasp€iCcHuA OITHYCCKUX W IJICKTPOHHBIX MCETOAOB MHUKPOCKOIIHH. A6eppauHH.
OnpeﬂeneHHe TOJIIKWHBI IINICHOK MCTOAOM SJUIMIICOMCTPUHA

OcobeHHoCTH BSaHMOHeﬁCTBHﬂ OJICKTPOHHOI'O M MOHHOI'O Jiyda C BEIIECTBOM

I/I3yquI/Ie yCTpOﬁCTBa W IIPUHIIMUIIOB pa6OTI:>I CKaAaHHUPYIOHIICTO 30HA0BOI'O MUKPOCKOIIAd

OrnpezenieHne CpeIHUX pa3MepOB HAHOUYACTHI]

Onpez[eneHI/Ie 9JIEMEHTHOI'0 COCTaBa MaTCpraIoB U BCUICCTB




Bomnpocel K 3k3aMeny

Tema 1 «BBeneHune. YHUKaJIbHBbIE CBOHCTBA MUKPO- M HAHOCTPYKTYpP. OcodenHocTH du-

3MYeCKMX B3aHUMO/IeliCTBHII HA HAHOPa3MePHBIX MaclITadax»

1.1 | Ponb MUKpO- HAHOTEXHOJIOTUH B CO3/IaHMH COBPEMEHHBIX KOHIICTILUHN HCCIeJ0BaHUS MUKPO-
¥ HAHOCUCTEM. Y HUKaJIbHbBIC CBOMCTBA MUKPO- M HAHOCTPYKTYP.

1.2 | OcHoBHbBIE TMOHSATHS U OCOOECHHOCTH MPUMEHEHUS METOJOB HCCIICOBAHUS IJIs aHaIu3a
HaHocucTeM. Kitaccudukanus METo10B aHaIu3a MUKPO- M HAHOCUCTEM.

1.3 | OcobGeHnHoCcTH (U3MUECKUX B3aMMOACHCTBUI Ha HAaHOpa3MEpHBIX MaciuTabax. ['paBuranus u
MIOBEPXHOCTHOE HATSHKEHHUE.

1.4 | OcoGeHHocTH (U3UYECKUX B3aUMOJCHCTBUI Ha HAHOPAa3MEPHBIX MaciiTabax. DJIeKTpocTa-
TUYECKOE B3aUMOIEHUCTBUE.

1.5 | OcoGenHoctu GhU3MUYECKUX B3aUMOJICHCTBUI Ha HAHOpa3MepHBIX MaciuTabax. Cumia TpeHusl.

1.6 | OcoOeHHoCcTH (HU3NUECKUX B3aUMOJCHCTBUI Ha HAHOpPA3MEPHBIX MacmrTadbax. MexaHuye-
CKH€ KoJieOaHUsl U PE30OHAHCHI.

1.7 | OcoGenHoctu GpU3NUECKUX B3aUMOJICHCTBUN Ha HAHOpa3MepHbIX MaciTabax. OcoOeHHOCTH
ONITHYECKUX CBOWCTB HAHOMATEPHUAJIOB.

1.8 | OcoGeHHOCTH (GU3MYECKUX B3aWMMOJCHCTBUI HA HAHOpPa3MEpPHBIX MaciiTabax. MarHuTHBIC
CBOMCTBa HAHOYACTHII.

Tema 2 «MeTobl ONTHYECKOH MHUKPOCKOIHMN

2.1 | OcHOBHBIE XapaKTEPUCTUKN ONTHYECKUX cucTeM. CxeMa JBYXJIMH30BOTO ONTUYECKOTO MHUK-
pockora.

2.2 | OCHOBHBIE XapaKTEPUCTUKU ONTHYECKUX CHUCTeM. Paspemaromas criocoOHOCTh ONTHYECKOM
CUCTEMBI.

2.3 | OcHOBHBIE XapaKTEPUCTHUKH ONTUYECKHX CHCTEM. AOeppaliiil ONTUYECKHX CHCTEM.

2.4 | OcHOBHBIC XapaKTEPUCTUKH ONTHYCCKUX cUCTeM. MeTo bl HaOJII0 ACHMSI.

2.5 | OCHOBHBIE XapaKTEPUCTUKU ONTHUYECKUX cHCTeM. MeTozpl HaONIOAEHUs, paclIMpSIOLIIe
BO3MOXHOCTH ONTHYECKOW MHKPOCKOITUH: N300pakeHUE B MOJIIPH30BAHHBIX JIy4ax, aMILIH-
TYIHBIN U (a30BbIA KOHTPACTHI.

2.6 | IloBpimeHue paspemaronieid CriocoOHOCTH ONTHYECKOW MUKPOCKONUU. MiMMepcusi.

2.7 | Ontryeckass MEKPOCKOIHSI BBICOKOTO pa3pemieHus. YibrpaduoneToBass U peHTTEHOBCKAs
MHUKPOCKOITHSI.

2.8 | Ontruyeckas MUKPOCKOIUS BBICOKOTO paspenieHus. PinyopecieHTHas MUKPOCK OTHSL.

2.9 | Ontryeckass MUKPOCKOITHsI BRICOKOTO paspernieHusi. KoHdokampHasi MEKPOCKOITHSI.

2.10 | OnTruyeckass MUKPOCKOMHS BBICOKOTO paspernienus. utepdepomerpus B 6€10M CBETE.

2.11 | OnTryeckass MUKPOCKOIHS BBICOKOTO Pa3pelIeHrs. MUKPOCKOMHS C HACHIIIEHUEM JIOMU-
HecrieHuu (STED).

2.12 | Ontruyeckass MUKPOCKOMHS BBICOKOTO pa3pelieHus. biamkHenoiapHas onTuyeckas MUKpPOCKO-
TS

Tema 3 «MeToabl 3JIEKTPOHHOM ¥ MOHHOH MHKPOCKOIUN))

3.1 | TeopeTnueckrne OCHOBHI SJIEKTPOHHOW MUKPOCKONMUU. B3anMoIeiicTBHE JIEKTPOHHOTO JTy4a
C BEIIIECTBOM.

3.2 | Teopernueckue OCHOBBI 3JEKTPOHHOM MuKpockomnuu. Ilpeaen paspemieHust 3JEKTPOHHOIO
MHKPOCKOIIA.

3.3 | TeopeTnueckue OCHOBBI 3JIEKTPOHHOM MUKPOCKOMHH. AOepalins 3IeKTPOMAarHU THBIX JIMH3.

3.4 | OCHOBHBIE AJIEMEHTHI MIEKTPOHHOI'O MUKPOCKOIMA: 3JIEKTPOHHAs! MYIIKa, MATHUTHbIE JINH3HI,
OTKJIOHSIIOIIME KaTYIIKH, Tuadparma, I1eTeKTop.

3.5 | IlpocBeunBaronuii 2IeKTPOHHBIH MUKpOocKon. OnTuyeckas cxema.

3.6 | [IpocBeumBaronuii MEKTPOHHBIM MUKPOCKOI. B3auMoaeiCcTBUE 3JIEKTPOHHOTO Jyda C Be-
IIECTBOM.

3.7 | IlpocBeunBaronui 2IEKTPOHHBIN MUKpOocKomn. [IpobormoaroroBka.




3.8 | PacTpoBast 25ieKTpoHHAss MUKpOCKoIHsl. B3anMoielicTBHE 3JIEKTPOHHOTO JIyYa ¢ BEHICCTBOM

3.9 | PactpoBas nnekTtpoHHas Mukpockomus. OOmacTe B3aMMOACWCTBHS DJIEKTPOHOB C Bellle-
CTBOM: BIIMSIHME aTOMHOTO HOMEpa, 3aBUCUMOCTh OT SHEPIUH MYYKa.

3.10 | PactpoBas snexTpoHHast MUKpocKonusi. CxeMa pacTpoBOro 3JIEKTPOHHOI'0 MUKPOCKOMa

3.11 | PacTpoBas 2JIEKTpOHHAs] MEKPOCKOMHS. DJIEKTPOHHAS MYIIKA.

3.12 | PactpoBasi 3JIeKTPOHHAs MUKPOCKOITHUS. DIIEKTPOMArHUTHBIE JIMH3BL

3.13 | PactpoBas »nekTpoHHast MUKpOocKonus. /luadparMel 3J€KTPOHHO-ONTHYECKON CHCTEMBI.

3.14 | PacTpoBasi 2JICKTpOHHASI MEKPOCKOMHS. JIeTeKTOPBI JUIsl pETHCTPAIIMH CHTHAJIOB.

3.15 | PactpoBas anekrponnas mukpockonus. [lonsitue xontpacra. Tonorpaduueckuil u KoMIo-
3UIMOHHBINA (KOHTPACT OT COCTaBa) KOHTPACTHI.

3.16 | Monnast mukpockonwsi. Pa3pernienre v mpuHIMI padOThl HOHHO-TIOJIEBOT0 MHKPOCKOIIA.

3.17 | Uonnas mukpockonusi. DoKycupoBaHHbIC HOHHBIE MMYYKH.

Tema 4 «MeToabl CKAHUPYIOLIEH 30HT0BOH MUKPOCKOTTHI

4.1 | Cxanupyromas 30H70Basi MUKpOCKONuUsl. BO3MOXHOCTH U KpaTkas XapakTEpUCTHUKAa OCHOB-
HbIX MeTogoB C3M.

4.2 | Ckanupyromasi 30H10Basi MUKpockonus. CKaHHPYIOIIUE 3JEMEHTHI (CKaHEphl) 30HIOBBIX
MHKPOCKOTIOB.

4.3 | Cxanupyromias 30HI0Basi MUKPOCKOIHS. 3alliTa 30HOBBIX MHUKPOCKOIIOB OT BHEITHUX BO3-
NEUCTBUM.

4.4 | Cxanupyromas 30H10Basi Mukpockonusi. @opmupoBanue u 006padborka C3M n3o00paskeHHIA.

4.5 | Cxanupymouiasi TYHHeJIbHasg MUKpockonusi. Du3nyeckue OCHOBBI METOAA

4.6 | Cxanupymomias TyHHEJIbHAs MHUKpPOCKOMHs. Pexxumbl paboOThl (IMMOCTOSHHOTO TYHHEIBHOIO
TOKa M MOCTOSIHHOTO PACCTOSIHUSA)

4.7 | Cxanupymolias TyHHEJIbHAs MHUKPOCKOMNUA. ba3oBbie OJIOKM CKaHUPYIOIMIETO TYHHEIBHOTO
MHKpOCKOTIA.

4.8 | Cxanupyrolasi TyHHeNIbHasS MUKpocKkonus. Opranuzanus 0OpaTHOM CBSI3U M0 TYHHEIEHOMY
ToKy. Cucrema ynpasienusi CTM.

4.9 | AtomHO-cuiIOBass MUKpoOcKomus. TeopeTnueckne OCHOBbI MeTozAa. B3aumopeiicTBue 30Haa
ACM ¢ nNoBepXHOCTHIO.

4.10 | AromHO-cHoBast MEKpockonusi. CHCTeMa perucTpaiuy MOJI0KEHUs 30H1a 1 0OOpaTHOH CBSI-
3H.

4.11 | ATomMHO-CHIIOBass MUKPOCKOIUS. 30HJIOBBIE JaTYMKU aTOMHO-CUJIOBBIX MHKPOCKOIIOB, KaH-
TUJIEBEPHI.

4.12 | ATOMHO-CHJIOBasi MUKPOCKOMHS. PeXuMbl paObOTHI.

4.13 | AromHo-cunoas mukpockonus. Konraktaas ACM.

4.14 | AtomHO-cuioBas mukpockonus. Konebarenpanie MmeTonuku ACM. BeCKOHTaKTHBIN U TIOT Y-
KOHTAKTHBIA PEKUMBI.

4.15 | DnekTpocuIoBasi MUKPOCKOMHSI.

4.16 | MarauTHO-CHJIOBasi MUKPOCKOIIHSI.

Tema S «MeToabl CIEKTPOCKONMI

5.1 | Metonap! ciekTpockonuu. CIIeKTpOCKONHUs: 00paTHOTO pe3epdOpIOBCKOT0 PaCCEsSTHHS.

5.2 | Meronasl criekTpockomnuu. Oke-CeKTPOCKOIusI.

5.3 | Meronsl crieKTpocKouu. Macc-ClieKTpOMETPHsI BTOPHYHBIX HOHOB.

5.4 | Metosbl ClIEKTPOCKOIUU. PEHTreHOBCKAsi SMUCCUOHHAS CIIEKTPOCKOIIHSL.

5.5 | Meroasl criekTpockonuu. PeHTreHOBCKasi aJcopOIMOHHAS CIIEKTPOCKOMUS (CIIEKTPOCK OIHs
TIOTJIONICHHST ).

5.6 | Meronsl criekTpockomnuu. PeHTrenoBckasi (hOTOIIEKTPOHHAS CIEKTPOCKOIIHSL.

5.7 | MeTonpl crieKTpocKonur. Y IbTpaduoneToBas (POTOdICKTPOHHAS CIEKTPOCKOMHS.

5.8 | Meroasl cnekTpockonuu. CIEKTPOCKONUS XapaKTEPUCTHUECKUX MOTEPh YHEPTUU DIEKTPO-
HOB.

5.9 | Meronsl criektpockonuu. MéccOayIpoBcKasi (raMMa-pe30HaHCHAs) CIICKTPOCKOIIHSI.




5.10 | Metonb ciekTpockonuu. OnTudeckas HH(pakpacHas, B BUIUMON 00JaCTH CHEKTpa U yilb-
TpaduoneToBasi CHEKTPOCKOIHUH.

5.11 | Metoap! criekTpockornuu. OnTuyeckas CeKTPOCKOIUsI KOMOMHAIIMOHHOTO pPacCcesiHUs CBETa
(PamMaHOBCKasi CIEKTPOCKOMHS).

5.12 | Metonsl criekTpockomnuu. CkaHUpYIOMIasi TYHHEIbHAs CIIEKTPOCKOIIHSL.

5.13 | Meroasl ucciemoBaHUS 3JEKTPOPU3HUSCKAX CBOWCTB HAHOCHCTEM. MeTOdbl BOJBT-
aMIEpHBIX U BOJBT-(hapa HbIX XapaKTEPUCTHUK.

5.14 | Metoas! uccienoBaHUs EKTPOGU3HUSCKUX CBOWCTB HaHOCHUCTEM. CIEKTPOCKOMUS aMHUT-
TaHca.

5.15 | Meroasl uccienoBaHus IEKTPOPU3MUECKUX CBOMCTB HaHOCHCTEM. HecrarmonapHas criek-
TPOCKOMUS TITYOOKMX YPOBHEH.

5.16 | MeTonb! BiccrieIoBaHus dIEKTPOPU3NIECKIX CBOMCTB HAHOCHCTEM.

Tema 6 «MeTobl CTPYKTYPHOI'O aHAJIH32»

6.1 | Meroasl CTPYKTYpPHOTO aHaiIHM3a, OCHOBAaHHBIE HAa MU(PAKIUU dIIeKTpoHOB. OOmme mpen-
CTaBJICHHUSL.

6.2 | MeTtoasl CTpYKTYpHOro aHanu3a. Judpakuusi MeUICHHBIX YJIEKTPOHO.

6.3 | Meroasl CTpYKTYpHOTO aHain3a. JIndpakuus oTpakeHHBIX OBICTPBIX JIEKTP OHOB.

6.4 | Metonasl cTpykTypHOro ananusa. Meton JleGasi.

Tema 7 «Meroabl onpee/ieHUs1 3J1EMEHTHOI'0 COCTaBay

7.1 | Merosl onpeiesIeHUs AIIEMEHTHOTO COCTaBa. [ paBUMETpHUYECKH (BECOBOM) M TUTPUMETPH-
yeckuil (00bEeMHBIN) aHATTU3HIL.

7.2 | MeTobl onpeesieHUs QJIEMEHTHOTO COCTaBa. ATOMHO-a0COPOIIMOHHBIA METO/.

7.3 | MeToabl onpeesieHust 3JIEMEHTHOTO cOocTaBa. PEHTreHOCTIEKTpabHBIM MUKpOAHAIHU3 (dHEP-
TOJIMCIIEPCUOHHBIN U ¢ BOJTHOBOMW JUCIIEPCHEH).

7.4 | Metonb! onipesieNieHnsl yAeIbHOU MOBEPXHOCTH HAHOTIOPOIIIKOB.

7.5 MeTtoapl OMnpCACICHUA CPCAHNX Pa3MCPOB HAHOYACTHUII.
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