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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-2 CiocoOeH mprUMEHSTh PaCUeTHO-TEOPETUUECKHUE U IKCTICPUMEHTAIbHBIC METO/IbI
WCCJICIOBAHMSI SJICKTPOMATHUTHBIX U TETUIO(U3NYECKUX MTPOIIECCOB B HU3KOPA3MEPHBIX
YCTPOMCTBAX U MaTepHaiax
NJI-2 3naeT 0cOOCHHOCTH MPOIIECCOB B METPOJIOTUYECKUX CUCTEMAX U CUCTEMAaxX
JTUArHOCTHKU HAaHOPa3MEPHBIX MAaTEPHAJIOB U YCTPOICTB

2. PIIK-2 Crioco6eH Bi1aJieTh pac4€THO-TEOPETUYECKUMU U SKCIIEPUMEHTAIbHBIMU METOAAMHU
UCCIIEJOBAaHMS TETIOTUAPABINYECKHIX TPOIIECCOB B DHEPIETUIECKOM 000PYI0BaHUH
NJI-1 CriocobeH npuMEHSTh COBPEMEHHYIO SKCIIEPUMEHTALHYIO TEXHUKY U METO/IbI B
TETIO()U3NIECKUX HCCICAOBAHUAX

" BKIIFOYACT.

JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

dopma peanuzalyy: 3amuTa 3a0aHus

1. JInarHocTuKa ¥ U3MEPEHUS IEKTPODUINUCSCKHUX U TEIUIOBBIX CBOMCTB HAHOMATEPHATIOB
(Pedepar)

dopma peanuzanuu: IlncbMeHHas pa60Ta

1. MeTop! uccieqoBaHusl HAHOCTPYKTYPHBIX TToBepXHOCcTel U nmokpsiTuil (KoHTpoiabHas
paborta)

2. CniocoObl TMarHOCTUKU U METPOJIOTUH HAaHOPA3MEPHBIX MATEPHAIIOB U YCTPOHCTB
(KonTponbHas padota)

®dopma peanusaiuu: Y cTHas popma

1. Metobl cepTUUKALIMH U KOHTPOJISI HAHOMATEepPHAaloB U IMarHOCTUKH UX
¢yHKIIMOHAIBHBIX cBOKCTB (KosokBuyMm)

BPC aucuunjavHbl

3 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYUIEr0 KOHTPOJS YyCHEeBAaeMOCTH IO

AUCHHILINHE:

KM-1 Croco6bl JMarHoCTUKU U METPOJIOTMH HAHOPAa3MEpPHBIX MaTepuaioB U ycrpoiicTB (KoHTponbHas
paborta)

KM-2 Mertoapl HccineioBaHus HAHOCTPYKTYPHBIX MOBEPXHOCTEH U MOKpbITHIA (KoHTponbHas paboTa)

KM-3 JluarHocTHka v U3MEepeHus 3JIeKTPOPU3NUECKUX U TEIUIOBBIX CBOMCTB HAaHOMAaTEpHAJIOB
(Pedepar)

KM-4 Mertoabl cepTu(UKaluu U KOHTPOJISI HAHOMATEPUAIOB M TUArHOCTUKU MX (PYHKIIMOHAIBHBIX

coiicts (KomnokBuym)



Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeEH.

Beca KOHTpOJIBHBIX MEpONIPUATHIL, %o

Nunekc

Pa3nen nucuuninHb
JCT TUCI KM:

KM-
1

KM-
2

KM-
3

KM-
4

Cpok KM:

4

8

11

15

OCHOBHBIE TTOHATHS HAHOTEXHOJIOT U

OCHOBHBIE TTOHATHS HAHOTEXHOJIOT U

HanoKkOMIIOHEHTHI U HaHOMAaTCpUuaJibl, METOJAbI UX JUAI'HOCTUKU

HaHOKOMITOHEHTHI 1 HaHOMaTepualbl, METOAbI UX AUAT'HOCTUKHU

MeTtoabl TUArHOCTUKHU U TCCTUPOBAHUA HAHOMATCPHUAJIOB

MeTtoabl AUArHOCTUKHU U TCCTUPOBAHUA HAHOMATCPUAJIOB

Mertobl uccne0BaHusl HAHOCTPYKTYPHBIX TOBEPXHOCTEN U
MOKPBITUH

Mertoibl uccne0BaHusl HAHOCTPYKTYPHBIX TOBEPXHOCTEN U
MMOKPBITUA

I[I/IaFHOCTI/IKa U USMCPCHUA E)JIGKTpO(bI/I?;I/ILIeCKI/IX N TCIIIIOBBIX
CBOMCTB HaHOMATCpUaJIOB

I[I/IaFHOCTI/IKa H USMCPCHUA E)JIGKTpO(bI/I?;I/ILIeCKI/IX 1 TCIIIIOBBIX
CBOMCTB HaHOMATCpUaJIOB

Mertoap! cepTu(UKanuy 1 KOHTPOJIST HAHOMATEPUAIOB
JIMarHOCTUKHU MX (PYHKIIMOHAIbHbBIX CBOUCTB

MeTtoibl cepTU(QHUKALUU U KOHTPOJISl HAHOMAaTEpUaIoB U
JIMarHOCTUKHU MX (PYHKIIMOHAIbHbBIX CBOUCTB

Bec KM:

15

25

25

35




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
I1K-2 N-2nk-2 3Haet | 3HaTh: KM-1 Crioco6s1 TMarHoCTUKU U METPOJIOTUM HAHOPA3MEPHBIX MaTEPUAIIOB

O0COOCHHOCTH TPOIIECCOB B
METPOJIOTMUECKUX CUCTEMAX
U CHUCTEeMaX JIMarHOCTUKHU
HaHOPa3MEPHBIX
MaTepuasoB U yCTPOUCTB

METO/IbI OIIPEIEICHHUS
OCHOBHBIX ITapaMeTPOB
HAaHOPA3MEPHBIX CUCTEM U
HaHOMAaTepHaJloB

CHOCOObl AMATHOCTUKH U
METPOJIOT U
HaHOPa3MEPHBIX
MaTepHuaioB U YCTPOUCTB
YMers:

MIPOBOJUTH U 00pabaThIBaTh
U3MEpEHUS B
HaHOPA3MEPHBIX MaTepuaiax
U HAHOYCTPOMCTBAX

u ycrporictB (Kontponbsnas padora)

KM-2 Meroapb! uccnenoBanrs HAaHOCTPYKTYPHBIX IOBEPXHOCTEN U
nokpeITHil (KoHTponbHas padoTa)

KM-3 JluarHocTruka u u3MepeHHst JMEKTPOPU3MIECKIX U TEIUIOBBIX
cBoiicTB HaHoMaTtepuanoB (Pedepar)

PIIK-2 N-1pnk-2 Criocoben
MPUMEHATh  COBPEMEHHYIO
AKCTIEPUMEHTAIIbHYIO
TEXHUKY W  METOAbl B
TeTTOU3UIECKUX
MCCIIEIOBAHUSIX

YMerts:

YMETb MPOBOJUTH HAYYHBIE
OKCIICPUMCHTBI U TCCTEI C
HaHOTEXHOJIOTUYECKUM
obopymoBaHuEM

KM-4 Metonb! cepTuduKaliy 1 KOHTPOJIS HAHOMATEPUaIoB U
JMAarHOCTHKH UX (PYHKIIMOHANBHBIX CBOMCTB (KosokBuym)




1I. Cooepicanue oyenounvix cpeocme. Illkana u kpumepuu oyenuganus

KM-1. Cnioco0bl TMATHOCTUKHM U METPOJIOTHH HAHOPA3MEPHbIX MATEPUAJIOB U
YCTPOMCTB

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec konTposabHoro meponpusitust B bPC: 15

IIpouenypa npoBeaeHHss KOHTPOJILHOI0 MeponpuATHA: [[MCEMEHHBII OTBET HAa BOIIPOCHI.

Kparkoe cogepxxanue 3agaHus:
KontpoabHbie Bonpocs! 1o TeMe “Croco0bl AMArHOCTUKH U METPOJIOTMHM HAHOPA3MEPHBIX
MaTepUajIoB U yCTPOUCTB”

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Borpocsl/3aganust Uit NpOBEpKU

00y4eHUs 10 JUCIUIIHHE

3HaTh: METOMBI ONpEAETICHUS OCHOBHBIX 1 .ITpuHIMTIBL paOOTHI CKAHUPYIOUIHX 30HIOBBIX

napaMeTpoB HAaHOPA3MEPHBIX CHCTEM W MHKPOCKOTIOB

HaHOMAaTEPHUAJIOB 2.CKaHUPYIOLIUE 3JIEMEHTHI 30H/10BbIX
MHKPOCKOTIOB

3.MeTo/1bl 3a1IUThl 30HJOBBIX MUKPOCKOIIOB OT
BHEIIITHUX BO3€HCTBUI

4.001mue NpUHIHUITB pa00Thl ATOMHO-CHIIOBOTO
MHUKpPOCKOIIa

5.30H10BBIE JATYMKU ATOMHO-CHUJIOBBIX
MHUKPOCKOIIOB

6.Buibl ¥ TEXHONIOTMH U3TOTOBJIEHUS 30HI0BBIX
nataunkoB ACM

7.KoHTakTHBIN 1 6eCKOHTAaKTHBIN pexumbl ACM

8 IIpuniun padorsr COM

9.Buipl 1€TEKTOPOB B CKAaHUPYIOLIEH AIEKTPOHHON
MHUKPOCKOIINN

10.MexaHu3Mbl NOTEPH SHEPTUU IJIEKTPOHOB B
BenlecTBe. OCHOBHBIE HCTOYHUKU CUTHAJIOB B
CoM

11.IToaroroBka 00BEKTOB A1 UcciiegqoBaunii COM
1 ocoOble TpeboBaHus K HUM. KonuecTBeHHbBIN
aHAJIN3 HA MUKPOAHAJIN3aTope

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonnenus 3uanusa: O1eHka "oTINYHO" BBICTaBIAETCS €CIIM 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MPEHMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpOLIOY)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu eblnonenus 3Hanus: OLeHKa "X0opouio" BbICTaBIsSETCs €CIU
OOJIBIITUHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHUE JUTSl PEIICHUS 3a/1a4




Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEIBLHO' BBICTABIISIETCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-2. MeToab! uccjief0BaHNs HAHOCTPYKTYPHBIX IOBEPXHOCTeH M MOKPBLITHI

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJIbHOr0 MeponpusaTus: Pemienre MHAUBUAYATbHBIX 3aJaHUI 1O
TeMe "MeTo/Ibl HccieI0BaHusl HAHOCTPYKTYPHBIX TOBEPXHOCTEH M MOKPBITUI".

KpaTKOC CoA€cpKaHHuE 3alaHUA:
Pemuts 3aaavy 1o TeMC “MCTOI[BI HCCJIICAOBAHUA HAHOCTPYKTYPHBIX HOBCpXHOCTeﬁ u

HOKPBITUI”

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE Bomnpockl/3aganust st IpoBEPKU

pe3yabTathl  00ydeHus IO

JVICIIATUTAHE

3HaTh: c0CcO0Bl JUArHOCTUKU 1.0OnpenenuTh BETMYUHY YCKOPSIOLIETO HAIPSKEHUS,

u METPOJIOTUHI HAuMHAas ¢ KOTOPOT'o Pa3HUIIA AJIMH BOJH C YU4eTOM U 0e3
HaHOPa3MEpHBIX MaTepUaIOB ydeTa peJsITUBUCTCKOM MonpaBKu OyeT coCTaBIATh X
U yCTPOMUCTB IIPOLIEHTOB.

2.0npenenuTs KOPOTKOBOJIHOBYIO I'PaHUILy TOPMO3HOTO
CIEKTpa PEHTT€HOBCKOTO U3JIY4E€HHUS JUIsl YCKOPSIOIIErO
HanpsbkeHus X kB.

3.Kakoe npenenpHOE pa3penieHne MOXXHO IOTyIUTh Ha
JIEKTPOHHOM MHUKPOCKOIIE C YCKOPSIFOIIUM HaIpsbKeHUueM X
kB, ecnu Bce ommOKH 3a UCKIIIOUEHUEM U (PpaKInOHHON
paBHBI HYJII0. YTJ0Bas anepTypa o0beKTUBHOM JIMH3bI paBHA
Y pan.

4.0npenenuTs AIUHY BOJIHBI JIEKTPOHOB C Y4ETOM
PENATUBUCTCKUX MOMPABOK U 0€3 HUX B 3JIEKTPOHHOM
MHUKPOCKOIIE C YCKOPAIOIMMHU HanpsbkeHusiMu X kB, Y kB.
Kakyro ommOKy BHOCUT OTCYTCTBUE PEISITUBUCTCKUX
MIOTPABOK.

5.Kakoe ontumaiibHOE pa3pemieHre MOKHO MOJy4YNUTh HA
3JIEKTPOHHOM MHUKPOCKOIIE C YCKOPSIFOIIUM HaIpsbKeHHueM X
kB, ecnu ydecTs 1 PaKIMOHHYIO OMHUOKY U CHEePUIECKYIO
abepparnuio. YriaoBas anepTypa o0beKTUBHOM JTUH3BI Y pajl.
Koaddumment chepudeckoit abepparuu Z mMm.
6.BpruuciuTe yriaoByro anepTypy 0ObeKTUBHON JIMH3BI JUIS
ANEKTPOHHOTO MUKPOCKOIIA C YCKOPSIFOIIIMM HaIlpsbDKeHHeM X
KB u npenensHbIM pazpemeHreM Y A ecrm Bee ommGky 3a
HCKJIIOUEHNEM T (PaKIIMOHHON paBHBI HYIIO.

Onucanune MKAJbI OIICHUBAHUA:




Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu 6vblnoineHus 3Hanus: OLeHKa "O0TIMYHO" BBICTABIISIETCS €CIIU 3a1aH1e
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 33124

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEyIOBIETBOPUTEIILHO)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-3. luarnocTuka u u3MepeHus 3J1eKTPOoQU3NIeCKUX 1 TeIVIOBbIX CBOHCTB
HAHOMATEpPHaJIOB

®opmbl peau3anum: 3anIuTa 3aJaHU

Tun KoHTpoJIBLHOT0 Meponpusitusi: Pedepar

Bec konTposbHOro meponpustusi B BPC: 25

IIpoueaypa npoBeaeHusi KOHTPOJILHOro MeponpusaTus: Iloaroroska pedepara no BeIOpaHHON
TEME U €ro 3allUTa HA 3aHATUU.

Kpartkoe cogep:xxanue 3aganus:
[ToaroToBuTh pedepar 1no oAHON U3 TEM

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHbIE pe3ysbTaThl 00ydeHus | Bompocsl/3ananus s IpoBEpKU
110 IUCLMILIMHE

YMmers: mpoBoguTh U 00pabaThIBaTh 1.DnekTpoxumMudeckre cBOMCTBa
M3MEpPEHUS B HAHOPA3MEPHBIX MaTepHhaax HaHOMAaTEpHaJIOB
Y HAHOYCTPOMCTBAX 2.DneKkTpudecKue cBOMCTBa HAHOMATEPHUAJIOB

3.Tenno¢usnueckrue CBOMCTBAa HAHOMATEPUAIOB.
4.0nTHYeCKre METO/Ibl U TEXHUKA N3YUCHUS
JTUHAMHUKH 3JIEKTPOHHBIX BO30YKICHUI B
HAaHOCTPYKTYpax

5.bimxHenoapHas ONTHYECKask CIEKTPOCKOIHUS
HaHOCTPYKTY]P

6.MeTo/1bI TIOMUHECIIEHTHOW MUKPOCKOIIUN
7.0nTHYECKas CHEKTPOCKOINNS KBAHTOBBIX
HAHOCTPYKTYP. AGCOPOLIMOHHBIE METOTBI.
DOTOIFOMHUHECIICHITHS

8.BonbramiiepoMeTpusi v moysporpadus.
IToreHumomeTpus

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 80




Onucanue xapaxmepucmuxu evinonenus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MTOJIHOM 00bEME U CTYACHT XOPOILIO OPUEHTHUPYETCS B 00JIacTU TeMaTHKHU pedepaTa

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoineHus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO, HO JOMYIICHBI HETOYHOCTH U CTYJICHT HE JIO KOHIIa pa3o0pacs
B TeMaTHke pedepara

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJjaHue TPEUMYIIECTBEHHO BBITIOJIHEHO, HO 3HAHUSI MaTepHalia MOBEPXHOCTHbHIE

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIILHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. MeToabl cepTuuKaAM U KOHTPOJISI HAHOMATEPHUAJIOB M IUATHOCTUKH X
(pYHKIIMOHAJIBLHBIX CBOWCTB

®opmbl peaausanun: YcrHas popma

Tun KoHTpPoJIBLHOr0 MeponpusiTus: Komioksuym

Bec koutposabHoro meponpusitusi B BPC: 35

IIpouenypa npoBeaeHnst KOHTPOJBLHOIO MEPONPUATHA: Y CTHBIM OTBET HAa BOIPOCHI IO OUIIETY.

Kparkoe cogepxxanue 3aganus:
OTBeTUTh Ha BOIIPOCHI 110 TeMe “MeTobl cepTU(UKAILIMN U KOHTPOJISI HAHOMATEpUAJIOB U

JTUArHOCTHKY MX (DYHKIIMOHAIBHBIX CBOMCTB”

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3arIaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aganus Ans NpoBepKu

00y4eHUs IO TUCIUILINHE

YMeTb: yMeTb MpPOBOJUTH Hay4HbIE 1.ITopomeTpus 1 onpeaeneHre UCTUHHON

IKCTIEPUMEHTHI " TECTHI c MIOBEPXHOCTH

HaHOTEXHOJOTMUECKUM 2.0nTHyYecKuit KOHTPOJIb (TpoduIoMeTpus,

00opynOBaHHEM ¢dyopecueHIus, dJUIUIICOMETPUS, KOHPOKaIbHas
MHUKPOCKOIHSA)

3.KoHTpoib Gu3ndeckux cBOMCTB (pe3uCTOMETpHS,
MarHUTHbBIE U3MEPEHMUS)

4. TectupoBaHue PyHKIIMOHAIbHBIX CBOMCTB M MX
CTaOMIIBHOCTH (yKa3aTh: KaTaJIUTUYECKHX,
JerpalalliOHHBIX, MEXaHUYECKHX,
TpUOOJIOTHUECKUX, OMOJIOTUYECKON aKTUBHOCTHU U
T.I.)

5.AHanuTHuYeCKHE METOBI (B TOM YHCIIE aHATIU3
MTOBEPXHOCTH)

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 (KOTIUIHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAMpABJICHHE JUIsl pEIICHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Kakoe ontumanbHOE Pa3pCliCHUC MOKHO MMOJIYYUTh Ha 3JICKTPOHHOM MHUKPOCKOIIC C

yckopstomuM HanpspkeHueM 300 kB, ecan yuects qudpakiinoHHYIO OIIUOKY U ChEepHUECKYIO

abeppanuro. YTiioBas aneprypa o0beKTUBHOM TUH3BI ~7%10-3 pan. Koaddunment
chepuueckort abepparun Cs=0,19mm.

2. MarnuTHbli pe3oHaHc. HanoTectupoBanue.

IIpoueaypa npoBenenust

CryneHT mosryyaeT OMJIET U TOTOBUTCS K OTBeTY 60 MUHYT, Jajnee yCTHbIA OTBET MO OWJeTy U Ha

JIOTIOJTHUTEIBHBIN BONpOC 15 MUH.

L Ilepeuens Komnemenyuil/uHOUKAMOPO8 U KOHMPOIAbHBIX 60RPOCOE NPOBEPKU PE3YTbHAM 08

0ce60€enun 0ucuunﬂuubl

1. Komnerenuunst/Muaukarop: NJ{-2nk-2 3HaeT 0cOOEHHOCTH MPOILIECCOB B METPOJIIOTHUECKUX

CHUCTEMax M CUCTEMAX JIMAarHOCTHKU HAaHOPA3MEPHBIX MAaTEPUAJIOB U YCTPOMCTB

Bonpocel, 3a1anns

1.1. Kakoe onTuMaigbHOE pa3penieHne MOKHO MOTYYUTh Ha JIEKTPOHHOM MUKPOCKOIIE €

yckopsitomuM HanpspkeHueM 300 kB, ecan ydects qudpakiiuoHHYIO OIIUOKY U ChEepHUECKYIO

abepparuio. YrioBas aneprypa o0beKTuBHOM JuH3bI ~7%10-3 paa. Koaddunument
cdepuueckoit abeppauuu Cs=0,19mm.

2. MaruutHslil pe3oHanc. HanotectupoBaHue.

2.1. Kaxkoe onTuMallbHOE pa3perieHrne MOKHO IOJIYIHTh Ha 3JIEKTPOHHOM MHKPOCKOIIE C

yckopstromiuM HarnpspkeHueM 300 kB, ecnu yuecTs JU(QpaKIIMOHHYIO OIIMOKY U chepruecKyro

abepparuio. YrioBas aneprypa o0beKTUBHOM JUH3bI ~5%10-3 paa. Koaddunuent
cdepuueckoit abeppauuu Cs=0,23mmM.

2. MeTo bl 3alIUThl 30HA0BBIX MHKPOCKOIIOB OT BHCIITHUX BO3ACHCTBUH.

3.1. Kakoe onTUMaNbHOE pa3peIieHne MOKHO MOJTYIUTh Ha YJICKTPOHHOM MUKPOCKOIIE C

yckopstromuM HarnpspkeHuem 500 kB, ecnu yuecTs JU(QpaKIMOHHYIO OIIMOKY U chepruecKyro

abepparuio. YrioBas aneprypa o0beKTUBHOM UH3BI ~7%10-3 paa. Koaddunuent
cepuueckoit abepparuu Cs=0,23MmM.

2. Hanomutorpagus.

4.1. Kaxkoe npeaenbHOE pa3pelieHue MOXKHO MOJIYYUTh Ha 3JIEKTPOHHOM MHKPOCKOIIE C
yckopstromuM HarnpspkeHueM 300 kB, eciu Bce ommOKHY 3a HCKITIOUEHHEM T (PAKIIMOHHON

paBHBI HYJO. YTJIOBas anepTypa 00beKTUBHOM JMH3BI ~6x10-3 pan.

2. TIpoyHOCTH M TUTACTHYHOCTH HAHOMATEPHAJIOB.

5.1. Kaxkoe npenenpHOe pa3pelieHNe MOKHO MOTYYUTh Ha SJIEKTPOHHOM MUKPOCKOTIE C
yckopsitomuM HarpspkeaneM 300 kB, ecnii Bce ommoOKy 3a HCKITIOYeHUEM AUPPAKIIMOHHON

paBHBI HYJIIO. YTIJIOBas anepTrypa 00beKTUBHOM IMH3BI ~9%10-3 pa.
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2. TexHHKa KOHTPOJIS MApaMETPOB CBEPXKOPOTKUX UMITYJIHCOB U U3MEPEHHS OTKIIUKA
UCCJIETyEMbIX CUCTEM.

6.1. Kaxkoe npenenbHOe pa3pelieHHE MOKHO MOIYYUTh Ha 3JIEKTPOHHOM MUKPOCKOTIE €
yckopsitomuM HanpspkeHueM 500 kB, ey Bce ommOKy 32 HCKITIOUEHUEM TU(DPaKIIMOHHON
pPaBHBI HYJII0. YTJIOBas anepTypa 00beKTUBHON JTUH3BI ~9%10-3 pa.

2. TloBepxHocTHbIC 3(h(PEeKTHI B HAHOMATEpUAJIaX.

7.1. OmnpenenuTs ATUHY BOJIHBI 3JICKTPOHOB C YYETOM PESITHBUCTCKUX MOMPABOK U 0€3 HUX
B 3JIECKTPOHHOM MHUKpOCKoIe ¢ yckopstomumu HanpsbkeHusmu 100 kB, 300 kB. Kakyro
OIIMOKY BHOCUT OTCYTCTBHE PEIIITUBUCTCKUX TOMPABOK.

2. Tepmocth HaHOMaTepHaIOB. PeakoHHas CTIOCOOHOCTh HAHOMATEPHAJIOB.

8.1. OmnpenenuTts AJIUHY BOJHBI 3JEKTPOHOB C YYETOM PEISATUBUCTCKUX MONPABOK U 0€3 HUX
B JIEKTPOHHOM MHUKPOCKOIIE C YCKOpstomuMy HanpspkeHusamu 150 kB, 350 kB. Kakyto
OLIMOKY BHOCUT OTCYTCTBHE PEISATUBUCTCKUX HOMPABOK.

2. MaruautHsle cBolicTBa HaHOCTPYKTYp. CynepnapamarieTu3m. MarHuTHOE KBaHTOBOE
TYHHEJIUPOBAHUE.

MarepunaJsl 1J151 IPOBEPKH OCTATOYHbBIX 3HAHUM

1.Beibepure TpeOyemMble MyHKTHI TOATOTOBKH 00pPa3IoB B CKAHUPYIOIIEH 3JIEKTPOHHOM

MUKPOCKOIINN
OTtBeThI:

-[I0JINPOBKA IOBEPXHOCTH;

-CIIeIaibHast MOATOTOBKA, YTOOBI 00pa3el] BBACP)KUBAJ YCIOBHS BEICOKOTO BaKyyMa;

-HCCIIEZI0BAaTh MOKHO TOJIBKO 3JIEKTPUYECKU IIPOBOAIINE 00pasLibl;

-00pas3Ibl JOJDKHBI OBITH AIEKTPHUECKHU MPOBOISIIMMHE C TOKOTIPOBO/ISIIEM MOHTaXOM Ha

3ariayuiky;

-MCCIIEIOBATh MOKHO TOJIBKO JIMDJIEKTPUKH;

-00pa31bl JOJKHBI OBITH MOTYIPOBOIHUKAMU C OTIPE/IeIEHHON XapaKTepUCTUKAMU

CKaHMPYIOILEro 3JIEKTPOHHOIO MUKPOCKOINA IIIMPUHOM 3alIpElICHHON 30HBI;

-00pa31bl JOJDKHBI OBITh JUAJIEKTPUKAMU C HAIIBUIEHUEM YIIBTPATOHKOTO TIOKPBITUS U3

HIIEKTPONPOBOJALIETO MATEPUAIIA;
BepHblii oTBeT: -criennanbHas MOArOTOBKA, YTOOBI 00pasel BhIJEPKUBAJ YCIOBUS
BBICOKOI'O BaKyyMma; -00pa31ibl 1OJKHBI ObITh AIEKTPUUYECKH MPOBOISLIIMHU C
TOKOIIPOBO/IAIIEM MOHTAXOM Ha 3ariylIKy; ~-00pa3ibl JOJIKHBI ObITh AUAIEKTPUKAMHU C
HaIlbUIEHUEM YJIBbTPATOHKOT'O MOKPBITUS U3 DJIEKTPOIPOBOSALIETO MaTEPHAIIA;

2.Ilepeuncnure HEJOCTATKH NIbE30KEPAMUUECKUX CKAHUPYIOLIMX JIEMEHTOB 30HI0BBIX

MHUKPOCKOIIOB
BepHblii OTBET: -HENMHEWMHOCTH MbE303JIEKTPUUECKUX CBOWCTB; -3aIa3/IbIBAHUE pEaKLuu
Ha U3MEHEHUE BEJTUYMHBI YIIPABIISIFOLIIETO AIEKTPUUECKOT0 MOJIST; ~HEOJHO3HAYHOCTh
3aBUCHMOCTH YAJIMHEHUS OT HAIlPaBJICHNS U3MEHEHUS MIEKTPUYECKOTO MOJIS
(rucrepesuc);

3.Ilpunun paboThl CKAaHUPYIOIIEH ONTHYECKOM MUKPOCKOIUHU OJIMKHETO MOJIs
BepHnriii otBeT: Ha oueHb ManbIX pacCTOSHUSAX OT MOBEPXHOCTH B 00JIaCTH OJIMXKHETO MOJIS
BO3HHUKAIOT CBETOBBIE BOJIHBI, 00YCIOBICHHbIE MTOJHBIM OTPAXKEHUEM OT 00TydaeMoin
MOBEPXHOCTU. IHTEHCUBHOCTh TAKOTO U3JIy4€HUs OJIMKHETO MOJIS Pe3KO YMEHbIIIAETCS
IIPU YBEIMUEHUH PACCTOSHUS OT MIOBEPXHOCTH. J[aHHOE U3IIy4€HHE MOKHO pacCMaTpuBaTh
U PETHUCTPUPOBATh KaK HE3aBUCHUMBIN OTPAKEHHBIHN JIyY, UCIIOJIb3Ys, HAIIPUMED,
COOMPAIOILYIO JINH3Y U (POTODIIEKTPOHHBIN YMHOXKUTEb.

4.OcHOBHbIE HaIlpaBJICHUS IPUMEHEHUSI TUCTIEPCUOHHON PaMaHOBCKON CIIEKTPOCKOIIUN
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BepHnbplii otBeT: OCHOBHBIE TPUMEHEHUSI PaMaH CIEKTPOCKOINY € Jla3epaMH B BUAUMOMN
00J1aCTH — MOIYIPOBOAHUKH U 3JIEKTPOHMKA, TJI€ UCCIEIYIOTCS KPEMHUH U PAa3JINYHbIE
MOKPBITHS HA KPEMHHEBBIX IUIACTHHAX, B (PapMalleBTUYECKUX U OMOXHUMHUYECKHIX
uccnenoBaHusx. Jucnepcuonnsiii Paman yacto siBisieTcsi 04€Hb MOIIHBIM HHCTPYMEHTOM
IUIsL UCCTIEIOBAaHUS TEMHBIX 00Pa3IloB, TAKUX KaK Yriepo]l MM CUIILHO OKpallleHHbIE
00pa3ibl, Uil HEOPraHMYECKOI0 aHATIN3a U UICHTU(UKALMH B T€0JIOTUU U TEMMOJIOTUH,
MHOTOCJIONHBIE TIOJIMMEPHBIE JJAMUHATHI, MHOTOCJIOWHBIE KPACKU U IpYTHe 00pasiibl,
KOTOpbIE HEOOXOMMO MPOAHAIN3UPOBATh 110 IITyOUHE.

5.Ilepeuncnure OCHOBHbIE MATHUTHBIE CBOMCTBA HAHOKJIACTEPOB U HAHOCTPYKTYP
Bepusliit otBer: CynepnapamarHeTusM MposBIsSeTCs IPU pa3Mepax MarHUTHBIX KJIacTEpPOB
1-10 aM; MarauTHas 0JHOJOMEHHOCTh HAHOKJIACTEPOB U HAHOCTPYKTYP 110 20 HM;
MarHuTHOe KBaHTOBOE TYHHEJIUPOBaHKE, IPU KOTOPOM HaMarHM4E€HHOCTh MEHSETCA
CKaukaMu; [ M”TaHTCKOe MarHeTOCONPOTUBIICHNE; MarHUTHBIE (ha30BbIE TIEPEXO/IbI IEPBOTO
pona: MarHuTHoe ynopsiio4eHue B HAaHOCUCTEME UCUe3aeT CKaYKOM U HaHOCHCTeMa
[IEPEXO/IUT B TAPaMarHUTHOE COCTOSIHUE, MUHYsI CyIleplIapaMarHuTHOE COCTOSIHUE
MarHuTHOIO YHOpsiioueHus Huke Touku Kropy;

6.I1o kakoii popmysie paccunThIBaeTCs 00IIee AIEKTPOCONPOTUBICHUE HAaHOMAaTepraa
Bepnsiii otet: 1) =[10+](r.m.)(L/1)) rae [J0 — anexTpoconpoTUBiIeHHE
MOHOKPHCTAIITMYECKOTO MaTepHaja ¢ 3aJaHHbIM COJIEpKaHUEM puMeceid 1 1eeKToB; [
— IJIOUIA/Ib MEK3EPEHHBIX TpaHuLl; [ | — 00BbeM.

7.Hanonopouiky Kakux MaTepuaoB MOJy4aroT METOJIOM KPUOXHUMHUYECKOTO CUHTE3a
OTtBeTsI:

Cu

Ag

Pb

Mo

Mg

Ni

Cd

Fe
Bepnwriii otBet: Ag, Pb, Mg, Cd

8.Kakue npouecchl IPOUCXOIAT Ha PacTyIIEH MOBEPXHOCTH ITPU MOJIEKYIISIPHO-ITYy4E€BOU

AIUTAKCUU
OtBeTsI:

AncopOuus;

Anresus;

[ToBepxHOCcTHas AUPPY3HS;

IlepecTpanBanue aTOMOB KPUCTAININYECKOU PEILIETKH

BcerpauBanue B KpUCTaNIMYECKYIO PEHIETKY aJcOPOMPOBAaHHBIX ATOMOB OCHOBHOTI'O BEIIECTBA;

Hecopbuus;
Bepnpriii otBet: Ancop6uus; IloBepxnoctHas nuddysus; BerpauBanue B
KPUCTAJUINYECKYIO PEIIETKY aJICOPOMPOBAHHBIX ATOMOB OCHOBHOT'O BEIIIECTBA;
HecopOrus;

9.0mnpenennTb KOPOTKOBOJIHOBYIO TPaHUILy TOPMO3HOTO CIIEKTPA PEHTIE€HOBCKOIO U3ITyUEHUS

ISl yekopsroniero Hanpsibkenus 40 kB.
OtBeThI:

031 A

035A

033 A

0.27 A
Bepnsiii oteet: 0.31 A
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10.Haiitu TeopeTrueckoe yaelIbHOE AIEKTPOCONPOTUBICHHE U3y4yaeMOM TIIEHKU aTIOMUHUS
TOMMUHON 15 HM. 3HaUeHHsI IITMHBI CBOOOAHOTO Mpodera AMeKTpoHoB npu Temmeparype 300 K
OpuHATH 16.4 HM.
OTBeTHI:
M

0.051 Om - =
0.038 Om - =

M
MM

0.068 Om - —

M
MM

0.018 Om - —

M
Bepnsriii otBeT: 0.038 OM*MM2/M

2. Komnerennusi/Mugukarop: N/1-1pnk-2 CriocoOeH NpUMEHSTh COBPEMEHHYIO
IKCIEPUMEHTAIBHYIO TEXHUKY U METOJIbI B TEINIO(MU3MUECKIX HCCIICIOBAHUIX

Bomnpocel, 3axanus
1.1. Kakoe onTuMansHOE pa3pelieHue MOXKHO MOIYUYUTh Ha 3JIEKTPOHHOM MHUKPOCKOIIE C
yckopsitomuM HanpspkeaueM 500 kB, ecu yaecTs mudpakimOHHYIO OMTUOKY U CHEPHUSCKYIO
abeppauuio. YrioBas aneprypa o0beKTUBHOM MuH3bI ~5X%10-3 pan. Koaddumnuent
cepuueckoit abepparuu Cs=0,19mm.

2. CKaHUPYIOIIHNE YJIEMEHTHI 30HIOBBIX MHKPOCKOIIOB.

2.1. Kaxkoe npenenpHOE pa3pelieHue MOKHO MOTYYUTh Ha 3JIEKTPOHHOM MUKPOCKOTIIE €
yckopsitoiuM HarpspkenueM 200 kB, eciii Bce ommoOKy 3a UCKITIOYEHUEM AUPPAKIIUOHHON
paBHBI HYIIO. YTIIOBas anepTypa 00beKTUBHOM JHH3BI ~9%10-3 pan.

2. HOpOH_IKOBLIe TCXHOJIOTHWH, BBICOKOOHCPICTHUUICCKOC U3MCIIbUYCHUC.

MarepuaJsl 1JIs1 IPOBEPKU OCTATOYHBIX 3HAHUM

1.Ilepeuncnure OCHOBHBIE HCTOYHUKH CUTHAJIOB CKaHUPYIOLIEHN 2JIEKTPOHHON MUKPOCKOIINH
BepHbrlii oTBeT: -OTpaskeHHbIE AIEKTPOHBI -BTOpruYHbIE 371eKTPOHBI -PeHTreHOBCKOE
n3nyuyenue -Oxe-3nexkTponsl -Karogomomuuecuennys -HaseneHHplil Tok

2.Kantunesepsl ucnoabszyembie B ACM, 10KHBI yIOBIETBOPATH CIEAYIOIIUM KPUTEPUSIM:
OtBeTsI:

-HU3KUH KOA(PPUIUEHT HOPMaJIbHOU YIIPYTrOCTH;

-BBICOKUH K03(pPULIMEHT HOPpMATILHON YIIPYTOCTH;

-HU3Kasl pe30HAHCHAs 4acTOTa;

-BBICOKAsl PE30HAHCHAs YacToTa;

-HU3KUN KOA(PGUIUEHT JIaTepalbHON YIIPYroCTH;

-BBICOKUH K03(pPULIMEHT naTepaibHON yIpyrocTy;

-BBICOKAs JOOPOTHOCTh KaHTUJIEBEPA;

-OCTpbIi1 KOHEIl UTJIbI;

-TYIIOM KOHEI[ UTJIBL;

-Majas J1J1uHa KaHTHIEBEpa;

-Oosb1Iast ITMHA KaHTHIIEBEPA;

-HaJIMYHe JOMOJHUTEIbHBIX KOMIIOHEHTOB JIJIs OTpe/ieeHUsl 3ruda KaHTUJIeBepa;
BepHblii oTBeT: -HU3KUI KO3()PUIIMEHT HOpMaIbHON YIIPYTrOCTH; -BbICOKAsi pe30HAHCHAs
9acTOTa; -BBICOKMIA KOO PUIIMEHT JaTepabHON YIPYTOCTH; -BbICOKast JOOPOTHOCTb
KaHTHJIEBEPA; ~-OCTPBIN KOHEII UIJIbL; -MaJjias JJINHA KaHTUJIEBEPA; ~-HATNYUE
JIOTIOJTHUTEIBHBIX KOMIIOHEHTOB JUISI OTIpe/iesIeHNs] 3ruda KaHTUJIeBepa;

3. TexHOnOorust U3roTOBJIEHUS 30HI0BBIX AaTunkoB ACM
OTBeThI:
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-[IPOBOJIUTCS TPaBJIEHUE KPEMHHSI, B PE3YJIbTAaTe KOTOPOTO MOTY4alOTCS CTOJIOMKH KPEMHUS

0] OCTPOBKaMH (poTope3ucra;

-IIPOBOJIUTCS] TEPMUUYECKUI OTXKUT TUIACTHHBI;

-C TIOMOII[BIO TIA3MEHHOI'O TPABJIEHUS U3 CTOJIOMKOB KpEMHHUs (POPMUPYIOTCS UTJIbI;

-IJJACTHA KPEMHUS IPOTPABIMBAETCS HACKBO3b JIO0 CTOII—CJIOS C IIOMOILBIO CEJIEKTUBHOTO

TPaBUTEIIS;

-IIPOBO/IUTCS] UMILIAHTAIMS HOHOB 00pa, TaK YTO MOHBI IIPOHUKAIOT Ha IIyOuMHY nopsinka 10

MKM B 00JIaCTb KPEMHMSI, HE 3alLUIIEHHYIO (POTOPE3UCTOM;

-poropesuct FKcroHupyeTcs yepe3 GoTomadiion, 1 9acTh HOTOpE3ncTa yAAIIeTCs

HOCPEICTBOM XUMHUYECKOT0 TPABICHMS;

-IIJIACTUHA MTOKPBIBACTCSA TOHKUM clioeM Si3N4;

-(poTOpe3ucT cMbIBaeTCA B CHIELUAIBHOM TPABUTEIE;

-IIPOBOJIUTCS CEJIEKTUBHOE TPaBIeHHE (POTOPE3UCTA;

-Ha 00paTHON CTOPOHE IUIACTUHBI MPOBOAUTCS oToIUTOrpadus, B pe3yibraTte KOTOpon

dbopMupyetcs cioit porope3rcTa TOUHO HaJl 00JIACTHI0, UMIUTAHTHUPOBAHHON 00pOM;

-Si3N4 cmbIBaeTcsl, 1 Ha 0OpaTHOW CTOPOHE IJIACTUHBI B JIESTHPOBAHHON 00JIACTH METOJIOM

¢doromuTorpadun GopMUPYIOTCS OCTPOBKH U3 (poTOpE3HCTA;

-Ha TIOBEPXHOCTH IJIACTUHBI OCAX/1aeTCsl TOHKHUH ciloi poTopesucra;
Bepuslii oTBeT: 1) Ha MOBEPXHOCTH TUTACTUHBI OCAKIACTCS TOHKUH cllol (hoTope3ncTa; 2)
(boTope3ucT 3KcroHupyeTcs yepe3 GoTomadIoH, U yacTh (OTOPE3NUCTa yaaIsIeTcs
MOCPEJICTBOM XHUMHUYECKOTO TPABJICHUS; 3) MPOBOIUTCS UMIUTAHTAIMS HOHOB O0pa, TaK
YTO MOHBI IPOHUKAIOT Ha MIyOuHY nopsiika 10 MKM B 006J1aCTh KPEMHHUS, HE 3aLUILEHHYIO
¢doropesnctom; 4) GOTOPE3UCT CMBIBAETCS B CHIEIIMATIHLHOM TPABHUTEIIE; 5) MPOBOIUTCS
TEPMUYECKUNA OTXKUT TUIACTUHBI; 6) HA 0OpAaTHOI CTOPOHE IIACTUHBI TPOBOIUTCS
doromuTorpadus, B pe3yiabTaTre KOTOpoi (hopMUpyeTcs clioi (hoTope3rcra TOUHO HaAL
00J1aCThI0, UMIUTAHTUPOBAHHOM 60pOM; 7) MIaCTHHA MOKPBIBAETCS TOHKUM clioeM Si3N4;
8) mMpoBOAUTCS CEIEKTUBHOE TpaBiieHUE oTope3ncTa; 9) rmiacTuHa KpeMHUS
MIPOTPABIMBAETCS HACKBO3b J0 CTON—CIIOS C MOMOILBIO CEIEKTUBHOTO TpaBuTens; 10)
Si3N4 cmbIBaeTcsl, ¥ Ha 00paTHOW CTOPOHE IUTACTHHBI B JISTHPOBAHHOW 00JaCTH METOIOM
¢doronuTorpadun GopMUPYIOTCS OCTPOBKH U3 poTopesucTa; 11) mpoBoIUTCS TpaBieHHE
KpEMHUS, B pe3yJbTaTe KOTOPOTO MOITY4arOTCsl CTOJIOMKH KPEMHUS 0]l OCTPOBKaMH
¢doropesncTa; 12) ¢ MOMOILBIO IJIa3MEHHOTO TPABJIECHUS U3 CTOJIOMKOB KPEMHHUS
(hOpMUPYIOTCS UTJIBI;

4.TlepeuricnuTe BapuaHThl BBICOKOIHEPTeTUYECKUX (PU3UUECKUX METOJIOB MOTYUECHHUs

MOPOILIKOB
Bepusiit otBet: 3Menbuenue JleroHanmonHas oopaboTka DIeKTpUUYECKHi B3phIB

5.Kakoe ontumanbHoO€e pa3pelrieHnue MOXHO MOJIYYUTh Ha JIEKTPOHHOM MHUKPOCKOIIE C

yckopstromuM HarnpspkeHueM 100 kB, ecnu yuecTs qU(pakImOHHYIO OIIMOKY U chepruecKyro

abeppanuio. Yriosas anepTypa o0beKTUBHOM JIMH3bI = 6 X 10paa. Koapduunent

cdepuueckoit abeppauuu Cs=0,17mmM.
OtBerTsI:

3.94 A

431 A

441 A

4.07 A
Bepusiii oteet: 4.41 A

II. Onucanue wikanvl oueHuBanus

Oyenxa: 5 («OTIIMYHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOCHHOCTH MPAKTHUECKUX PEIICHHI

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMkax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HE/I0CTAaTKU

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku 6blnonneHus 3Hanus: PaboTa He BHIIOTHEHA WM BBIITOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY "MD" Ha ocHOBaHMM cEMECTPOBOM M aTTECTALIMOHHOM COCTABIISAIOIINX.
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