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1. Ieau, 3aja4d U IVIAHUPYeMble Pe3y/ibTaThl 00y4eHusl 110 JUCHUIIIHHE
He.]'[bIO OCBOCHHA THUCIHILIIHHBI <(3J’IeKTp0HHaH MHKPOCKOIIHA H CIICKTPOCKOIIHA» ABJIACTC

o0peTeHHE  OOYUAIOTITHMHUCS

CIHOCODHOCTH K SMITHPHYCCKOMY  OIIPCOCIICHHLIO

CTPYKTYPBL |

MIPOTHO3UPOBAHHUIO CBOHCTB MOIUMEPHBLIX KOMIIOZHIHOHHBIX MATCPHAJIOB.
3amauam ocBoeHUA TUCIMILTIHELI SIBJISIIOTCS

— Gopmupoeanue y o00yuUalOMMXCS HABBIKOB SMIIMPHYSCKOrO MONy4YeHHs HWHQOPMAITHH O
mMopdoorun oObeKTa HCCIIESTOBAHHS METOAMH JISKTPOHHOH MHKPOCKOIIHH H CIIEKTPOMETPHUH;

— (opMHpoBaHHE YV OOVUAIONMMXCS YMSHHS BBIABISATL NMPHUYHHBI MPOHU3BOACTBEHHOTO Opaka H
HECOOTBSTCTBHS TMOJMMEPHBIX W KOMIIO3HIIHOHHBIX MATSPHATIOB TeXHMUYSCKUM TpeOoBaHUSIM
3aKa3uMKa HA OCHOBAHHMH Pe3VJBTATOB HSMIIUPHUSCKHX HCCISHOBaHME Mopd oloTHH H3IeIHH
Cpe/ICTBAMH BIICKTPOHHON MHKPOCKOIIHH H CIIEKTPOMETPHHE

— (GopmupoBaHHe y 00YHAIONIHXCS 3HAHUH, O0SCIICUHBAIOIIMX BO3MOKHOCTh METOTOJIOTHYSCKH
KOPpPEKTHOT O OIEHUBAHHS PEe3yJIbTATOR HHKEHEPHO-TEXHOJIOTHUYESCKHX paspaboToK ¥ HAYUYHBIX
UCCIIE/IOBAHUM B 00JIACTH MATepHAJIOBE/ICHHS TOJTMMEPOE € MOMONIBI METOJOB JISKTPOHHOU

MHKPOCKOITHH H CTICKTPOMETPHH.

OO6yueHHe 110 JUCIUIUIHHE « DIeKTPOHHAS MUKPOCKOIIHS H CIIEKTPOCKOIIM» HAIIPABJIEHO HA
(opMupoBaHHe y 00yHAIOMIMXCA CIIEAYIOIUX KOMITeTSHIUH:

Koa n HamMeHoBaHHe KOMITETeHIMIA

HH/mkaTophbl JoCTHAKEHUA KOMITeTeHIH

1IK-2. Crocoben OTpeaeISITh
SKCILTyaTAI[HOHHBIS XapaKTePUCTHKH,
MPOTHO3UPOBATH WM OINWCHIBATH  MPOIECC

JOCTHMKCHHA 34aJIaHHOT'O  YpPOBHA CBOHCTE B
MaTepHajax

HIIK-2.3. Boismiasier MIPAYHHBI
HOPOU3BOJICTBEHHOTO Opaka W HECOOTBETCTBHS
HOJIMMEPHBIX W KOMITOZUITHOHHBIX MaTePHAJIOR

OIIK-S. CriocoGeH  OIeHHBAaTh  pe3yJIbTaThl
HAYUHO-TeXHUUECKHUX  pa3paboTOK, Hay4YHbIX
HceIeIoBaHUH U 000CHOBBIBATL COOCTBCHHLIMH
BLIGOD, CHCTEMATHZHPYS " obobmas
JNOCTHXKEHHMS B OOJIACTH MaTepHAJIOBE/ICHUA H
TEXHOJIOTHH MATEPHAJIOB, CMEXKHBIX 00JIACTAX

HOIIK-5.2. OrneHupaeT pe3yibTaThl HAYYHO-
HCCIISTOBATENICKH X pazpaboTok, 000CHOBBIBAET
BLIOOp ONITUMAJIBHOT O pelleHus,
cHcTeMaTH3Upyd M o0o0mast JOCTHXKEHHUS B
ofylacTH  MaTEepHAIOBE/IEHHS M TeXHOJIOTHH
MaTEPHAJIOB.

2. MecTo JUCHUIUIMHBI B CTPYKTYPeE 00pa30oBaTe/IbHOMH MPOrpaMMBbI
Jucrunamaa $1.1.6.2 «DnekTpoHHass MEKPOCKOIIHS H CIICKTPOCKONMA» OTHOCHTCSA K YHCITY
TUCHHUILTHH 00s3aTeIbHON YacTH OCHOBHOH 00pa3oBaTeIbHOM MPOrpaMMEl MATHCTPATYPBI.

Jluciummina  cBsizaHa  JIOTHUYSCKH H
JHUCITANIIMHAMH | pakTHKamMu OOIT:

CTPYKTYPHO-MSTOAUUSCKH €O CHSAYIONIHMHU

b1.1.5.1 ®Ouzukoxumus MexpazHbIX B3aUMO/ICHCTEUH.

b1.1.5.2 MarepHanoBe/ieHHE H TEXHOJIOTHH KOMITO3UTOB.

b1.1.5.3 Meroponorus ppibopa MaTepHAJIOB H TEXHOJIOTHH MPOU3BO/ICTEA KOMITOZUTOB.
b1.1.6.1 MacTpyMeHTAIbHBIS METO/IBI HCCIISTOBAHHS, KOHTPOJIA H HCIIBITAHHUS MaTSPHAIIOB.

b1.1.6.3 MatepuanoBeguecKas SKCIepTH3a.

b2.1.1.3 Texmonoruu o6padbOTKH MOBSPXHOCTCH

b2.1.1 YueOnas npakTHKa (O3HAKOMHTEIILHAS).

Bb2.2.1 TIpouspojcTBeHHAs IPAKTHKA (HaAYyTHO-HCCIeoBaTeNbcKad paboTa).

B3.1 Tloarotorka K poneype 3aliiuThl H 3aMUTa BBITYCKHOW KBATTM(QHKAITHOHHOH paboThI.
OT/] 2. MaTteMaTHIecKast 00paboTKa pe3yJILTATOR H3MEPCHHH.



3. CTpyKRIVYpa 4 cojepRaHue JUCIHIIHHBL
O0mas TpYTOoeMKOCTE THCIUIUIMHLI COCTABIACT 3 3aueTHbIe eauHHIE! (108 gaca).

3.1 Buani yuedmoii padboThl H TPYT0EMKOCThH

No
n/n

Bux yueoHoli paGoThl

KonraecTBo
JACOB

CemecTpbl

3

1

AyIMTOPHBIE 3AHATHSI

36

36

B ToMm umcie:

1.1

Jekuu

18

18

l.2

CeMI/IHapCKI/IG/HpaKTI/IIIeCKI/Ie S3aHATHA

1.3

JlabopaTopHble 3aHITHS

18

18

2

CamMocTofATeILHAS paﬁoTa

72

72

B TomMm umcie:

Al

HOZ[FOTOBK& K JICKIIHOHHBIM 3aHATHAM

36

36

2.2

IloaroToBKa K .]'Ia60paT0pHLIM 3aHATHAM

36

36

3

HpOMe}KyTO'{Haﬂ ATTeCTAlIUA

Javer

Hroro

108

108

3.2 TemaTnyecknii nu1an W3yYeHU s THCIHILTHHBI

No

Pazaenny/TeMbl
JTHCIILTHHEI

TpyroeMKrocTD, Yac

AyvMropHas padora

Bceero
JleKIIMOHHERIE

3AHSATHS
IIpakTHyecKkue
3AHATHS

3aHATHA

[IpakTHueckas
MOATOTOBKA

[IpoduioMeTpua W CKaHHPYIOMAs 30HIOBAA
MuKpockonus (C3M)

[3=]

v | JlabopaTopHBIe

— | CaMocToATe IbHAA
padota

0

CxaHupylomas TyHHeJbHasd MHKPOCKOIIHS
(CTM).

ATOMHO-CHJIOBas MUKpocKkonus (ACM).

10

BavskHenmonbsHaA onTHUeCcKad MHKPOCKOITHA
(BOM).

26

MeTo/1b1 3JIEKTPOHHOH MHKPOCKOIIHH.

CkaHupyIOmas 3JIeKTPOHHAS MUKPOCKOIIHSA
(COM).

[IpumeHeHHe METO/TOB CKAHUPYIOIISH
BISKTPOHHOH MUKPOCKOITHH JJIs1
SMITUPUYSCKOTO H3YVUeHHS MOP(hOIOTHH
KOMITOZHIIHOHHBLIX MAaTePHATIOB.

HpOCB CUHBaromas 3JCKTPOHHAA MHKPOCKOITH
(IIDM).

IIpuMeHeHHE METOIOB NIPOCBEUHBAIONISH
3JIEKTPOHHOM MHKPOCKOIIMH IS
SMITHPHUECKOTO H3YyUeHUs MOP(DOIOTHH
KOMITO3HIIHOHHBIX MAaTePHAJIOB.

Bceero

108 | 18

72

Jauer

Hroro

108 | 18

36 -

72




3.3 ConepxanHe TUCHUILIHHBI

Tema 1. Ilpopumomerpusi M ckaHMpyolias 3oHAoBasi MHUKpockormus  (C3M).
[Ipodmiomerprueckass TapajJHrMa HMCCIC/OBAHUS MIEPOXOBATOCTH TMOBEPXHOCTH. MeTobl H
BO3MOKHOCTH CKaHHPYIOIIEH 30HI0BOH MHKPOCKONHH. OCHOBHBIC THIIBI 30HJAOBBIX MHKPOCKOIOB!
ATOMHO-CHJIOBOH MHKPOCKOI, CKAHUPVIOMMH TYHHSIBHBIH MHKPOCKON M OMMIKHSIOJLHBIH
ONTHYSCKHH MHKpocKon. CpaBHUTENLHBIH aHaMM3 JOCTOHMHCTB H HETOCTATKOB CKAHHPYIOMICH
30HJO0BOH MHKpPOCKONWH. DB3auMOCBs3L MeEXKAY MNPOCTPAHCTBEHHBIM pPa3pemIeHHEM, KPaTHOCTBIO
VBSJIMUCHHS M IPOJO/DKHTSILHOCTHIO IIPOLICca IMIUPHISCKOTO HCCIe0BaHuUA 00pasiia.

Tema 2. Cranupywomas TtyHHebHas Mukpockormus (CTM). Ilpunnun  paGots
CKaHUPYIOUIEro TyHHellbHOro MHKpockona (CTM). BoO3HUKHOBEHHH M 3aBHCHMOCTH  CHJIBI
TYHHEJIBHOTO TOKA MEK/Y OCTpUSM HIJbl KaHTHIIEBepa W TOBEPXHOCTHIO oOpaszna. Merojbl
CKAaHMPOBAHMS: TIOCTOSHHOW BBLICOTBHI, MOCTOSHHOTO TYHHEJILHOTO TOKAa. CpaBHUTEBHBIH aHAINZ
MPOCTPAHCTBEHHOTO pa3penieHHa H TYBCTBHTEIFHOCTH METOJOB CKAHMPOBAHHS TIPH MCCIICOBAHUU
[JIAJKHX H [IepOXOBAThIX IOBEepPXHOCTeH. MeToapl JOCTHIKEHHA MOHOATOMAPHOIO pa3pelIeHHS.
3aBHCHUMOCTh TYHHENBLHOTO TOKa OT paboThl BHIXOJA DISKTPOHOB, HEOTHOPOAHOCTH ILIAHAPHOTO
pacmpeJesicHHs  aTOMOB,  VIOpPaBJBIOMIEro  HampspkeHus.  OmnpenesleHHe  BOJILTAMIICPHBIX
XapaKTePHCTHK TYHHEJILHOTO KOHTAKTA METAIUI-METaJUl U MeTaJUI-IIOJIYIIPOBOTHHK.

Tema 3. AromHo-ciwioBas Mukpockormsa (ACM). TlpuHiun paGoThl aTOMHO-CHIIOBOTO
MHUKpPOCKOTIA. 3aBHCHMOCTH CHITbI BaH-/iep-Baanbca MEK/Y 30HOM H IMOBEPXHOCTHIO OT PACCTOSIHHS
MexTy HUMH. OcoOSHHOCTH KaHTHIIEBEPOB W MPOCTPAHCTBEHHOTO CKAHUPOBAHUA B ATOMHO-CHIIOBOH
MHKpPOCKOTHH. Pexumbpl  padotel ACM: KOHTAKTHBIH, TWOJYKOHTAKTHBIH, OCCKOHTAKTHBIH.
CpaBHHTENBHBIN aHAIN3 TOYHOCTH, pa3peniaionei cocoOGHOCTH U CTSIICHH pazpyIeHust odpasiia nIpu
HCITOJIB30BAHUH Pa3IMIHBIX PeKHMOB padboTel ACM.

Tema 4. bmkHenmobHaA onTHYecKasgs MHuUKpockorma (BOM). Ilpunmun paboTel
ONTHYECKOTO OIMKHENOJIBHOTO MUKpocKona. Ontuueckas cucreMa bOM: HCTOUHHMKH H3ITyUCHHS,
3aBHCHMOCTh pazpemiaonied cmocoOHOCTH M KauecTBa H300paskeHHH OT XapakTepa YacTOTHOMU
MOJYJISAINY, AuppakiHoHHBIH Tpeaen. OcoO0eHHOCTH 30HIOB H PEKHUMOB CKAHHPOBAHHSA B
ONTHYCCKOH OJNMKHETIONPHOH MUKPOCKOTHH. YacTOTHO-MOAYJIHPOBAHHOS MepeMeleHHue 30HAA.
Pesxumbl aMITYAHOTO U ha30BOT 0 KOHTpAcTa.

Tema S. MeToanbl IeKTPpOHHOM MHKpOocKorMH. MUHHMaIbHBIN pasMep oObekTa,
OETEKTUPYEMOTO ¢ TIOMOIILIO AICKTPOMATHUTHOTO M2IYUSHHSI ONTHYSCKOTO YaCTOTHOTO JUANA30HA.
CpapHHTENLULIH aHANM3 MOKazaTeJded IMpeloMJICHHS sl HM3JIVICHHH pasiIHyYHBIX  YacToT.
KopnyckyJisipHO-BOJIHOBOU JIVAJIH3M H BOJTHOBAA MOJIeNIb MOTOKA 3IIeKTpoHOB. DyHIaMeHTalIbHbIE
OCHOBBI TNpHHIHNA paboThl DISKTPOHHOTO MHKPOCKOIA: CHOCOOLI YIIpaBIeHHE CKOPOCTBIO H
HANIPABJICHUSM JIBHIKCHHSI DJCKTPOHOB, paccesiHUe SICKTPOHOB Ha MOBEPXHOCTH obpazma.
CpaBHUTENBHLIN aHaIA3 CKAHHUPYIOMMNX MISKTPOHHBIX MUKpockomoB (COM) W mpocBeUHMBAIOIMHX
DICKTPOHHBIX MHKpockomoB (I[IDM). OcoOeHHOCTH B3aUMOACHCTBHA DJICKTPOHHBIX ITYIKOB <
BEMISCTBOM: MPOXOK/IeHHe U o0paTHOE paccesiHue NMEPBUUYHBIX AJICKTPOHOB, TeHEpaIlHs BTOPHIHBIX
AJIEKTPOHOB, XapaKTepHCTHUSCKO® PEHTI€HOBCKOE UBITYUCHHE, O:xKe -31eKTPOHBI H
KATOJIOJFOMHHECIeHIIUA. DHeprojucnepcionnas (DJIC) w  Bonnopas naucnepcuonHas (BJIC)
CHEKTPOCKOHS.

Tema 6. CraHupyias 31eKTpoHHAA MUKpockonus (CIM).

[Ipuniun paboTel CKAaHHPYIONIETO YJISKTPOHHOTO MHKpockoma (CDM). XapakTepHbie pa3Mephbl
00pa3IoB, THMOBBIC MaTepHANBI MOJIOKSK M AepikateneH. llpobomoaroroBka: TpeGoBaHHA K
obOpasnaM MO BakyyM- H paJHAIlHOHHOM CTOMKOCTH;, TEXHHKHM VAaJIcHHE aJcopOHpOBaHHLIX
JKHIKOCTEH M Ta30B; OUHCTKA MOBEPXHOCTH METO/I0M IIa3MOXUMHIecKoi oOpaboTku. Uzrotosnenne
nugoB:  ropsuee  IPECCOBAHME, — HCIOJNL30BAHHE  DIOKCHAHBLIX  CMOJL,  HAKJICHBAaHHE
MOPOIITKOOOPA3HBIX 00Pa30B HA JepPIKATEIIb.
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Tema 7. IlpuMeHeHHe MeETO/IOB CKRAHMPYIONIEH HJIeKTPOHHON MHKPOCKONMUM JIsI
IMITHPHIECKOT 0 H3Y1eHHMsI MOP(oI0THI KOMITO3HITHOHHBIX MaTePHAIOB.
OcHoBHbBIC HANPABICHUSI HUCCICTOBAHHN CpPeICTBAMH CKAHHPVYIOMSH DISKTPOHHOH MHUKPOCKOIIHH:
onpeneaeHue (GopMbl YACTHI[, OMHOPOJHOCTH M COCTaBa MaTepHalia, CPABHHUTSIBHBIN aHaIM3
M300paskeHUH TMOBEPXHOCTH, TMOMYUCHHBIX B pPEKHMAX BTOPHUHBIX M 00paTHOPACCESHHBIX
AIeKTpOHOB. MUKpoaHaIM3: JUCTIEPCHS 3HEPTHH U CIEKTP paccessHHOTO o0pasiioM peHTTeHOBCKOTO
uziyueHus. Y papHenue Bynbda-bparra mudpakiinu peHTreHOBCKOTO U3IYISHHS HA JISTEKTHPYIOIIEM
KpHCTaILIE.

Tema 8. IlpoceeunBalonas 31eKTpoHHAA MUKpockonua (ITM).
[IpunaIun paboTel MPOCBEUHBAIOIIST O MISKTPOHHOTO MHUKpockona (II2M). CpaBHHTEILHBIH aHAIN?
JTOCTOUHCTB, HEMOCTATKOR B o0macTel mpuMeneHust 11OM u COM. XapakTepHbIe pasMepbl 00pasIor;
yekopsironee HanpsskeHue [ID9M; reoMerprs B3aMMHOTO pacnoyiOKEHHS SMMHUTHPYROIETO Kato/a,
oOpasziioB ¥ JaTadkoB. MeTosbl ipoGonoaroToeku juist [I9M: xumuueckoe TpapJieHHe, JIMMIUJIHHT,
DICKTPOIOIUPOBKA, HOHHOS TPABJICHHE, VILTPAMUKPOTOMUSL, TUCISPTHPOBAHHKE, CKAILIBAHHE, METO/
PEILIHK.

Tema 9. IIpumeHeHMe MeTOMOB IPOCBEYHBAKIIEH IEKTPOHHOH MHKPOCKOIMH JIJIA
IMITHPHYECKOTO H3YUeHHs MOPGoIOTHH KOMITO3HIIHOHHBIX MATEPHAJIOB.
[I9M-uz00paskenus, naysrpaMMbl U JTHQPAKIUS: BO3MOKHOCTH HaONIOJIATh KPUCTAIUIHUYSCKHE
CTPYKTYPbl W  U3MEPSITh MEKIJIOCKOCTHBIC pAcCTOsAHHMS ¢ cy0aTOMapHBIM  paspelieHHeM;
BH3VAIIM3AIHSl KAapTHHBI JIMPPAKIHH HIEKTPOHHOTO JIyda Ha KPHCTAJUTHYECKHX TUTOCKOCTSX;
DJIEMEHTHBIH MHWKpPOAHATH3 C OJMHOYHBIX HanodacTHI] MeTomamu ODJIC u BJIC; ompenencHue
MOpP(ONOTHUSCKHX 0COOSHHOCTEH H CTPYKTYPHBIX XapaKTepUCTHK HAHOPA3ZMEPHBIX MaTePHATIOB.

3.4 TemaTnka NpaKTHYECKUX H JIa00PaTOPHBIX 3aHATHII
3.4.1. IIpakTHueckue H JaOOpATOPHBIC 3AHITHS

No No TemaTHKa MpaKTHISCKUX H JTaOOPaTOPHLIX 3aHITHH TpynoeMKoCTh
/I | TeMBI (qac.)
1 [Temal. | IlpodunoMeTpHsa U CKaHHPYIOMASA 30HIOBAT MHKPOCKOITHS 2

(C3M)
2 | Tema 2. | Cxanupyromasa TyHHeIbHaA MUKpockonus (CTM). 2
3 | Tema 3. | AtomMuo-cunoBas Mukpockomus (ACM). 2
4 | Tema 4. | bamxuenosbsHast onTHYESCKAs MAKpockonus (BOM). 2
5 | Tema5. | MeTo/bl 31K TPOHHON MHKPOCKOITHH. 2
6 | Tema 6. | Ckanupyroinas 3IeKTpoHHasg MHKpocKorus (COM). 2
7 | Tema 7. | llpumeHeHHEe METOMOB CKAHUPYIOIEH AJIGKTPOHHON 2
MHKPOCKOITHH JIJI1 YMIUPHUYSCKOTO H3YUSHHS MOp(oIoTHl
KOMITO3HITHOHHBIX MaTePHAJIOB.
8 | Tema 8. | IIpocBeumnBarolas dJICKTpOoHHAA MUKpOCKoNHs (1IDM). 2
9 | Tema 9. |IlpumeHeHME METONOB IPOCBSUHMBAIONICH  DIICKTPOHHOM 2
MHUKPOCKOIIUH UL SMITHPHYSCKOTO H3YUeHHS MOpQOJIOTHH
KOMITO3HITHOHHBIX MaTEPHAIIOB.
Hroro 18

3.5 TemaTHKa KYPCOBBIX MPoeKTOB (KYPCOBLIX padoT)
KypcoBo# mpoekT (Kypcopast paboTa) He PEIYCMOTpPEH.



4. YuebHo-MeToauuecroe u ungopmManuontoe odbecrevyenmne
4.1 HopmatuBabie 1TokyMeHTHI H ' OCToI

1.

2.

9.

TI'OCT P UCO 14966-2022 — Atmocdepusrii Bo3nyx. Ompeaenenne KOHICHTPATIHH HEOPTAHHYECKHX
BOJIOKHHCTBIX YyacTHL, MeTo cKaHHPYIOIEH MNICKTPOHHOH MHKPOCKOIIHH.

T'OCT P UCO 16243-2016 — Hamuonansubiid ctangapt Poceniickoit Menepammu. 1'ocygapcTBeHHas
cHcTeMa obecTieueHHs €THHCTBA HM3MEPEHHH. XHMHYECKHH aHATH3 TMOBEPXHOCTH. PeHTTeHOBCKas
(poTOATEKTPOHHAS CIEKTPOCKOHSL. PerHcTpanus H MpecTapIcHHE JTAHHbIX.

I'oCT P UCO 27911-2015 — T'ocymapcTBeHHass cHCTeMa OOCCTICUSHHST ©HHCTBA H3MEPEHHH.
XUMHUYECKHH aHAIM3 NOBepXHOCTH. CKaHHPYIOLIAA 30HA0BAaS MMKpocKonus. OnpeacicHue U
KaJTHOPOBKA JIATEPATTHHOTO paspericeHHst OMHKHEMOTFHOTO OMTHYECKOTO MHKPOCKOTTA.

T'OCT P HCO 22309-2015 — TocynapcTBeHHag cHCTeMa 0OOCCIICUCHHS CIUHCTBA H3MEPCHHI.
MmukpoaHaTH3  SICKTPOHHO-30HMOBHH.  KomHMyecTReHHHIH — aHaMM3 ¢ HCHOIB30BaHHEM
SHEPrOAHCHICPCHOHHOH CICKTPOMETPHH JUUIS HIICMEHTOR ¢ aTOMHBIM HoMepoM oT 11 (Na) u Brime.
I'oCT P 55723—2013/ISO/TS 12805:2011 — HanoTexHomorHH. PYKOBOMCTBO MO OMPEASTICHHIO
XapaKTEPHCTHK MPOMBITIIIEHHBIX HAHOOOBEKTOR.

T'OCT P 8.697-2010 — Hanuonansusii craggapt Poccuiickoit Degepanmm. ['ocymapcTBenHas
CHCTEMA 00ECTICUSHHST STHHCTRA H3MEPEHHH. MEKIITOCKOCTHRIE PACCTOSHHA B KpHCTaIIax. MeTonika
BHITIOTHEHHS H3IMEPEHHH C TTOMOIIBIO TIPOCBETHBAIOTIETO SASKTPOHHOTO MHKPOCKOTIA.

I'OCT P 8.635-2007 — I'ocyapcTBEHHAS CHCTEMA 00ECTICHEHHS €THHCTBA H3MEPEHHH. MHKpPOCKOITBI
CKAaHHPYIOIHE 30H/I0BBIC aTOMHO-CHIOBBIC. MeToIHKa KaTHOPOBKH.

T'OCT P 8.631-2007 — HamwoHansHeH cTavaapt Poccuiickoit Peaepamun. MHKpocKomsl
BIIEKTPOHHEBIC PaCTPOBBIE.
T'OCT 19300-86 — CpeacTBa H3MEPCHHH NICPOXOBATOCTH MOBEPXHOCTH NPOPHILHEIM METOIOM.

IIpodunorpader-npoduaioMeTpbl KOHTAKTHBIC. THIIB H OCHOBHBIC ITaPaMETPEL

4.2 OcHoBHafA JIHTepaTypa

1.

Mopozoe H.A. CoBpeMeHHBIE TIPOOIEMBl MEXaHWKH. T€OpHS H TPAKTHKA aTOMHO-CHIOBOH
MHKpockonmuu: yucOHoe mnocodue. — r.llepmp, IlepMmckuii rocymapcTBEHHBIH HaHOHAJIBHBIH
HCCIICHOBATEIbCKHH yHHBEpeHTET. 2020, — 108 c1p.

Angpeena B.J1., I'opmkos UM, DrnexTpoHHas MEKPOCKOTHS MATEPHATIOB: yieOHoe mocobue — CII6.:
Haa-po Iomutexnmicckoro vuuBepeuTeta, 2016 — 139 c1p.

Acee B.A., Sonorapee B.M., Hukonopos H.B. IlpuGopst # MeTo bl HCCIICTOBAHUS HAHOMATSPHAJIOB
(oronukn: yueOunoe nocodue. — CII6: Han-po Yausepcurera HIMO, 2015 — 130 c1p.

4.3 JonmommuTeILHAA TUTEPaTYpa

4.

@omun J[.B., JyGos B.JL. BDnekrponnas Oxce-clieKTpocKonds: yueOHO-METOHUCCKOE Moco0He. —
Bnarosemetck: M3n-po AMypcKoro TocyJapcTREHHOTO YHHBepcHTeTa, 2015, — 46 cTp.

ITuporos  AB., Manexonora HB., bobpor AW, Kpusymun HO. Ilapmor JILA.
DHEProJHCICPCHOHHAS PEHITEHOBCKAS CICKTPOCKOIHS: Y4eOHO-METOAHUYECKOEe MocoOHe / Ioj
penaxipe Iasmora /[ A. — Hisxnwit Horropoa: Huskeropoackuii rocyaupepeutet, 2014 — 73 c1p.
Huxommues JLE., bopakor AB. Cypoaun CH., Kpoxor PH. Anamus TBEPIOTETBHBIX
reTepoHaHocHcTeM MeTomoM PDDC: yuebHo-mMetomuieckoe mocobue — H. Homropon: Hsa-so
Hmxeropoackoro rocyumpsepeurera, 2013 — 350 c1p.

B.JIMuponos. OcHOBB CKaHHPYIOIICH 30HA0BOH MHKPOCKOIHH: yucOHOE IMOCOOME AT CTYJCHTOB
CTAPIITHX KYPCOB BBICIIHX VUcOHBIX 3aBefeHHi. — Poccuiickag axagemus Hayk, UHCTHTYT du3ukm
MHKpocTpYETYp. T.Hizxuui Horropos, 2004 1. — 110 c1p.

Hedemor C.A. OcHOBBI TPOCBEUHBAIOTICH AMEKTPOHHOH MHKpOCKoTHH: yieOHoe mocobue. —Camapa:
Haa-po «Camapckuii yaHBepcHTST?, 2004, — 244 c1p.

C M Kapnyxun, IO.AbLsko, MA.IllgkoToB. VYuebHoe mocobue mox pea. IO.ADBwikora.
CKaHHPYIOIAS TYHHCIBHAS MHKPOCKOIHA. AmNaparypa, IPHHIUI paGoTH, NpHMeHeHHE. — M.:
Hamatenserro MI'TY um. H.D. baymana, 1999. — 24 cp.
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4.4 /Innen3nonHoe H CBOOOTHO pACTIPOCTpaHsIeMoOe PO PaMMHOe o0ecTieueHHe
1. IIporpammmusie mpoavkTel Microsoft Office.

4.5 CoBpemennbie nipofeccioHaIbHBIE 0a3b1 JaHHBIX 1 HHPOPMAITHOHHBIE
CIIPAaBOYHbIE CHCTEMBbI

1. Hayunas snexktponHas 6udbmuoTeka http:// www.elibrary.ru

2. 9BC WOpaiit» hitps://urait.ru

3. 3BC Jlans https:// e.lanbook.com

3. MaTepI/IaﬂbHO-TeXHI/I‘—IeCKOe obecreuenue

1. PabGodee MecTo mpemomaBaTe s, OCHAMIEHHOS KOMIBIOTEPOM C JOCTYIIOM B TJIOOANBHYIO
TeJICKOMMYHUKAIIHOHHYI ceTh Internet, anmapaTHoe W mnporpaMmHoe obecnedeHHE KOTOpPOTO
MO3BOJISIET MPOBO/IHTH JISKITHOHHbIE 3aHATHS B JHCTAaHITHOHHOM (opmMaTe, nipuHsaTod B O@TAOY BO
MocKkoBCKMH MOJIHTSXHHUCSCKHH YHUBCPCHUTET.

2. KoMmmbroTepHple KIaccel oOmero ¢poHma, OCHAMEHHBIC HEOOXOMHUMBIM KOMILUISGKTOM MeOenH,
BLITUC/IUTSIILHON TCXHUKH, MOCTYIIOM B INIOOANBHYIO TeICKOMMYHHKAITHOHHYIO CeTh Internet u
(QYHKIIHOHUPYIOMSH »ICKTPOHHOH MOCKOH, I MpOBSASHHA MPAKTHUSCKHX H JaOopaTOpHBIX
3aHATHH.

3. Ayautopuu obiero ¢oH/1a, OCHANEHHBIe HEOOXOHMBIM KOMILISKTOM Mebesu, s obecrieueHus
BO3MOKHOCTH CaMOCTOATENILHOH paboThl 00yUatonuxcs.

6. MeToanueckne peKoMeHJaIrun
6.1 Meroanveckne peKOMeHIAIMH I/ MPENOIaABaTe/Is 10 OPraHH3 AN 00YYeH s

MeTO,[[I/IKa nmpemnogaBanusa JUCITHILIHHEI <(3J’IeKTp0HHa$I MHKPOCKOIIHA H CIICKTPOCKOIIHA» H
peain3alisiad KOMIICTCHTHOCTHOIO ITOAX0Ja B H3JIOKCHHH H BOCIIPHATHH MaTCcpHaJIa IIPEAyCMaTPHBACT
HCITOJBE30BAHHE CICAVIOMHAX AaKTHBHLBIX H HHTCPAKTHBHLIX (l)OpM MMpOBCACHHA TPVIIIIOBLIX,
HHIUBHUAYAJILHBEIX aYAHTOPHLIX 3AHATHH B COUETAHHH ¢ BHanHHTopHOﬁ pa60T01>’1 ¢ LIOEJIBKO
(opMHUPOBAHUS H PA3BUTHA IPOPESCCHOHATLHLIX HABBIKOB 00VIAIONTHXCSI:

— HpoOBeJeHHEC 3AHATHH JICKIIHOHHOI'QO THIIA,

— HOATOTOBKA K BBIHIOJHCSHHK IIPAKTHYCCKHX H Ha60paT0pHLIX pa60T;

— PEUICHHE 3a/1a4:

— HJHCKVYCCHH, 06CY}I{,[[6HI/I6 BbI60pa McTOda HCCICOOBAaHHA, KOHTPOJA H HCILITAHHA
MaTCpHAJIOB,

— IHOAroTOBKa H BLIMMOJHCHHC KOHTPOJILHBIX pa60T;

— OpraHH3allHA H NPOBEeHHUe TeKYIero KOHTPOJs 3HaHUH o0yuaroiuxces B GopmMe KOHTPOJIbHBIX
pabor.

IIpu mpoBeACHWHW JCKITMOHHBIX, IPAKTHYSCKMX H JAaOOpaTOPHBIX 3aHATHH, TeKymeH H
HpOMeHCYTOHHOﬁ aTTeCTalluHl H6ﬂ60006pa3H0 HCITOJIBE3IOBATE CICOVIOIIHE 06pa30BaTeJ'ILHBIe
TCXHOJIIOTHH.

1. Ilo TeMam JIHCIMILTHHBI TIPEYCMOTPEHO TIPOBEICHHE KOHTPOJIBHBIX paboT.

2. Ha J'[a60paT0prIX H MPAKTHYCCKHX 3aHATHAX IIpH PEIIeHHH AaHAJIUTHUYCCKHX 3ajlad CICAyeT
HCIIOJIL30BaTh OTpaciJICBble HOPMATHBHLBIC MOKYMEHTBI, YTO IMO3BOJIHACT (l)OpMHPOBaTL HAaBLIKH
MpaKTHIeCKOH paboThl B pealibHbIX YCIOBHSIX.

6.2 Meroanveckne yKazaHus /Il 00YIaFOMIHXCH 10 OCBOCHHIO THCIHUILTHHBI

[TonyueHue yriayOJieHHBIX 3HAHMH 110 JIMCHMILIMHE JIOCTHIAeTCs 3a C4eT AaKTHBHOH
caMoCTOATEILHOH paboThl obydaromuxcs. BeljlesisieMble Hachl 1eJ1eco00pa3zHO HCIIOJIB30BATE JUIA
3HAKOMCTBA ¢ YUeOHOH M Hay4qHOH JIMTepaTypoH 1o npobiieMam JUCHHIIMHBL, AHAIM3a AKTYaJIbHBIX
HAYYHBIX KOHIICTIIHH.

B paMkax JIMCIHIUIMHBI [IPE/lYCMOTPEHbI pas/iiuHble (OPMbI KOHTPOIIS YPOBHS JOCTHKEHHS
00YUAKNUMHCAH 3asBICHHBIX HHHKATOPOR OCBOSHHS KoMIleTeHIIHH. DopMa TeKyIero KOHTpos —
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akTHBHasA paboTa HA MPAKTHYSCKHX W JIAOOPATOPHBIX 3aHITHAX, TUCHMEHHBIE KOHTPOJIbHBIE paboThI.
Qopmol TTPOMEKYTOUHOH aTTeCTAIMH 10 JIMCIIUIUIMHE ABIIACTCS 3a4eT, B X0/[¢ KOTOPOro YPOBEHB
TOCTHKCHHST 0OYyJAIONUMHACA 0003HAUCHHBIX B padouel mporpaMme HHIHKATOPOB OCBOCHHA
KOMIISTSHITHH OTIpeae/sIe T IperogaBaTeNieM MSTOI0M BKCIEPTHOM OISHKH.

MeToaHUYCCKHE VKAZAHHA M0 OCBOCHHIO JTHCITHILIHHEL

JIeKIIHOHHEIE 3aHSATHS TIPOBOJSTCS B COOTBETCTBHM C COJIep:KaHHeM Hacrosimed paboueid
MPOrpaMMbl H TIPEJICTABISIIOT OO0 H3JIOKEHHE TEOPETUUECKUX OCHOB JUCIUIUTHHBL. [loceienne
NEKIMOHHBIX 3aHATHH siBisercss o0szaresibHbIM. KOHCIEKTHpOBaHWE JIEKIIMOHHOTO MaTepHala
TOMYCKACTCS KaK THUCBMSHHBIM, TaK H KOMIBIOTSPHBIM CIocoOOM. PeryisipHoe IOBTOpEHHES
MaTepHalla KOHCIICKTOB JIGKITHH 110 KaKIOMY pasfeidy B paMKax IOATOTOBKH K TeKYIIHM (opMam
ATTSCTAITHH IO MHUCIHUIUIHHE SBILISTCS OJHHM H3 BaKHCHIIMX BUIOB CAMOCTOSTSILHOH paboThI
CTY/IeHTA B TeUCHHE CeMecTpa, HeoOXOMUMOH /Uil KaueCTBeHHOH MOJITOTOBKH K TPOMEKYTOTHOM
aTTECTALHH.

[IporegeHne MpakKTHUSCKUX 3AHATHH MO TUCITUILIMHE OCYIISCTBIICTES B CISAVIONTHX (popMax:
aHAJIH3 TpaBoBoM  Oazpl, pErJAMEHTHPYIOIEH NPUMEHEHHE HMHCTPYMEHTAILHBIX  METOOB
HCCIISAOBAHMS, KOHTPOIA M HCTIBITAHHS MAaTSPHAJIOB, OMpPOC MO MaTepHaaM, PacCMOTPSHHBIM Ha
JGKIUAX W HM3VUSCHHBIM CaMOCTOSTEILHO MO PEKOMEHIOBAHHOM JHTepaType;, pPLIMIcHHE THIIOBBIX
pacueTHBIX 33/1a4; aHAIU3 H 0OCYK/IeHHe pakTHIeCKHX Kelcop. [locelenne Npak THIeCKUX 3aHATHH
W aKTHBHOE YYaCcTHe B HHX sBsieTcs o0szatesibHBIM. [loAroToBKa K NPAKTHUSCKHM 3aHITHIM
BIJIFOUAeT B ce0sl u3yUeHHEe KOHCIIEKTOB JISKITMOHHOTO MaTepHalla H PeKOMEH/IOBAHHOH JINTEpaTYphI
IIST  aAeKBaTHOTO TIOHMMAHHUSA VCIOBHSA M crmocoda peIeHHsT 2aJaHHH, 3allTaHHPOBaHHBIX
MpenogaBaTe/ieM Ha KOHKPETHOS 2aHATHE.

[IpoBenenne madopaTOPHBIX PadoOT MO THCHMILIHHE OCYIISCTRISICTCS B CIASAVIOMHX (GopMax:
aHAIi3 TpaBoBod Oaszbl, perjaMeHTHPYIONeH [pPHMEHSHHE HWHCTPYMEHTAIBHBIX — METO/0B
HCCIIS/IOBAHMS, KOHTPOJIS M HCIBITAHUS MATEpPHAJIOB, OMPOC MO MaTepHAJIaM, pACCMOTPEHHBIM Ha
JNEKIUAX W U3YUSHHBIM CAMOCTOSITEILHO MO PEKOMEHIOBAHHON JIMTepaTYpe, AHAJIMZ H BHITIOJHEHHE
AKCIIEpHMEHTAILHONH paboThl, pellieHHe THIOBBIX pacueTHBIX 3ajiau. llocemenne nabopaTOpHBIX
3aHATHH U aKTHBHOE YUACTHE B HHX ABJISIETCS 00s3aTelIbHBIM.

MeToaHueCcKHe YKa3aHUS 110 BBINOJIHEHHIO PA3JIHYHLIX (hOPM BHEAVIHTOPHOH caMOoCTOATEILHOH
paboThL

Hzvuense oCHOBHOH M JTONOJHHTSILHOH JIMTEPATYDPLI, a TaKke HOPMATHBHO-IPABOBLIX
JIOKYMEHTOB 10 JUCITHIUIHHE TIPOBOTHTCSA HA PErYJSIPHONH OCHOBE 110 KaXkK/I0H TeMe B COOTBETCTBUH C
MPHBSACHHBIMH  paboucii mporpaMMe JUCHHIUIHHBI —PEKOMCHAANMAMH JUISI  TMOATOTOBKH K
MPOMEKYTOUHOM aTTecTariii. CITHCOK OCHOBHOM H JIOMOJIHHTENLHOM JTHTEPATyPhl H 00M3aTeMbHBIX K
H3YYEHHIO HOPMATHBHO-NPABOBBIX JIOKYMEHTOB IO JTUCITHILIMHE TIpUBEeH B HacTosleH pabouei
nporpamme. ClieyeT OT/1aBaTh NPEANOUTEHHE H3YUCHHIO HOPMATHBHBIX JIOKYMEHTOB, a HE HX
aJalnTAPOBAHHOH HHTEPIpPETAIIMH B YueOHOM THTSpaType.

Pemenpne 3ajfad Mo JHUCITHIIHHE SBISICTCS CaMOCTOSITSIBHOH paboToH ol0ydaromerocs H
OCYMECTRIACTCA B (pOopMe BBITIOTHSHHS TOMAIITHETO 33 JaHHSL

MeToaHuecKHe VKazaHus 10 NOATOTOBKE K IPOMEKYTOYHOH ATTECTAIHH.

[IpomesxkyTouHast aTTecTAIHS 110 JUCIUIUIMHE ocyllecTBidgercs B gopme 3audra. [pumepHbIi
NepeveHb BOMPOCOB K 3au8Ty W KPUTEPHH OIEHKH OTBeTa o0ydaromerocs B HelsX YHHQHKAIAHA
MPONETYPhl OICHKH TOCTHIKCHHUS 3asSBICHHBIX HHIHKATOPOB CHOPMHUPOBAHHOCTH KOMIICTCHITHH
npuBeACHBI B cocTane OOC.
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7. @oH/ OLICHOYHBIX CPEJACTB
7.1 MeToanl KOHTPOJIS W ONCHHBAHHSA Pe3yILTATOB 00y YeHUs

C(l)OpMHpOBaHHOCTB KOMHeTeHHI/Iﬁ IIpH H2YUCHHH TUCHHILUIHHLL OIPCOCIBICTCH ITOCPCACTBOM
OIICHKH COOTBECTCTBHI OTBCTOB I/I/I/I.]'II/I BBITTOJTHCHMA BaﬂaHI/Iﬁ 3asjBJICHHEIM HHOHWUKaTOpaM B paMKax
MEPOMNPHATHH TEKYIEro KOHTPOJISI M MPOMEKYTOUHOH aTTecTalluy (3auéTa).

7.2 IlIkana 1 KpUTepHHU OIeHUBAHUS Pe3y/ILTATOB 00yYUeHHS
7.2.1. Kpurepum olleHKH pe3yabLTaTos odydeHus. Qdyuaronmiics:
IIK-2. CrnocobeH ompedessaTh OSKCIUIyaTAIlMOHHBIC XapaKTepUCTHKH; TPOTHOZUPOBATH H
OIIMCBHIBATE IIPOLIECC JOCTHIKEHUSA 3aJaHHOTO YPOBHSI CBOMCTB B MaTepHallax
HIIK-2.3. BBIARISACT HMPUYHMHBI MPOU3BOACTBEHHOTO Opaka M HECOOTBETCTBHS ITOJHMEPHBIX H
KOMITO3HITHOHHBIX MaTePHAJIOB
B mom uucae:
— 3HaeT 0a30BbIe MPUHIIUILI PAGOTHI HJISKTPOHHBIX MHKPOCKOIIOB H HJISKTPOHHBIX CIIEKTPOMETPOB
PARIIMYHBIX TUIIOB;
—yMeeT UHTSPIPETHPOBATE M AHAIM3UPOBATH Pe3VJLTAThl DMIUPHYSCKUX HCCIIST0BAHHMI
MOpP(OIOTHH HKCIESPUMECHTAIBHBIX 00pasiioB IMpH (GOPMHUPOBAHHH 3aKJIIOUSHHI O COCTABE H
CTPYKTYPE H3VUSHHBIX 0OOBHEKTOB;
— BJIAJIeeT HABBIKAMHU HCIOJIb30BAHHS METOJOB MPEIU3HOHHOTO aHaiuu3a Mopdoiaorun obpasios
JUIL  BBIABJICHWSI TIPHYHH TIPOM3BOJICTBEHHOTO Opaka W HECOOTBETCTBHS TOJMMEpPHBIX H
KOMITO3HITHOHHBIX MaTepHAJIOB TpeOOBAHHSIM 3aKa3UHKA.
OIIK-S. CriocoGeH OIeHWBAaTh  pe3yJbTaThl HAYYHO-TEXHUUECKHX pa3paloToK, Hay4YHBIX
HCCIIE/IOBAHHH M 000CHOBBIBaTH COOCTBEHHBIH BHIOOp, CHCTEMATH3UPYS U 0000Mmas JOCTHIKEHHS B
00JIaCTH MaTepHAJIOBE/ICHHS U TEXHOJIOTHH MAaTePHAJIOB, CMEKHBIX 001acTsIX
HOIIK-5.2. OreHHBaeT pe3yabTaThl HAYYHO-HCCICTOBATESILCKHX pa3paboToK, 00OCHOBBIBAST
BLIOOp ONTUMAIBHOTO pEeNIeHHs, CHUCTeMATH3Upyd H o0o0miasi JOCTHKEHHMST B 00JacTH
MaTepHAJIOBE/IEHUA U TEXHOJIOTHH MAaTSPHAJIOB.

B mom uuche:
- 3HAeT METOJ0JIOTHIO aHAIM3a Pe3yIbTATOB HAVUHBIX W IPOH3BOJCTBEHHBIX SKCIEPHMEHTOB H
TeXHHKH  pAI[HOHAJBHOTO  BBHIOOpa  ANBTEPHATHR,  VIOBJICTROPSIONHX  COBOKYIITHOCTH
¢OpMYJIUPOBAHHBIX KPUTSPUCB;
-yMeeT CHCTeMATH3HpPOBaTHL H  0000IATh  pe3yJbTaThl  HCCIASIOBaHHA  MOPQOIOTHH
SKCISPUMEHTATILHBIX 00pa3IoB, MOMYUCHHBIS ¢ HCMOJIB20BAHHE PAMMYHBIX TeXHHK H METOJO0B
BIEKTPOHHON MHKPOCKOIIMH H CIIEKTPOCKOIIHH;
- BjIajeeT HABBIKAMH KOMIIBIOTEPHOTO AaHAJIM3a Pe3VJIBTaTOB, IOJYYSHHBIX CpelCTBAMH
CKAHUPVIOU[EH dJIeKTPOHHOU MUKPOCKOIIMH H CIIEKTPOMETPHH

3AYTEHO:

Obyuatomuiicss BlaAeeT HABLIKAMH KOMIBIOTCPHOIO aHalH3a Pe3yJbTATOR, MMOJYYSHHBIX
CpelCTBAMH CKAaHHPYIOIMICH MICKTPOHHOH MHKDOCKONHMH H CHEKTPOMETPHH, M HCIOJIB30BAHHS
METOJIOB  [IPEIM3HOHHOIO  aHau3a  MopdoJiorHd  o6pasloB  JUJIsl  BBIIBJICHHS  NPHYHH
IPOH3BOACTBEHHOIO Opaka W HECOOTBETCTBHS IOJIMMEPHBIX W KOMIIO3HIIMOHHBIX MaTepHAJIOB
TpeOOBaHUsM 3aKa3UHKA.

Obyuaromuiicss yMeeT HHTSPIPETHPOBATL, AHATUIHPOBATL, CHCTEMAaTH3UPORATh H 0000MmaTh
pe3VALTATHL  DMIMPHUYSCKUX  HCCISAO0BAHMM  MOpP(ONOTHH  DKCIEPUMEHTAILHBIX — 00pasIioB,
IIOJIyYeHHbIE ¢ HCIOJB30BAHHE pa3z/MYHBIX TEXHHK M METOJOB 3JIEKTPOHHOH MHUKPOCKOIHH H
CHEKTPOCKOIHH, 1IpH (POPMHUPOBAHHH 3AKIIFOUEHHS O COCTABE M CTPYKTYPE H3YUESHHBIX OOBEKTOB.

O6yuaromuiicst 3Haer OGa30Bble UPHHIMIEL  paboThl  BIEKTPOHHBIX MHKPOCKOIOB H
DJIEKTPOHHBIX CHEKTPOMETPOB Pa3JIMUHBIX THIIOB, METOJOJIOTHIO aHAJIH3Aa PEe3YJIBTATOB HAYYHBIX U
IPOM3BOJCTBEHHBIX  DKCIEPUMEHTOB M TEeXHHMKH  palHOHAJILHOIO  BhIOOpa  allbTePHATHE,
VJIOBJIETBOPSIFOIIMX COBOKYIHOCTH C(hOPMYJIMPOBAHHBIX KPHTEPHEB B IIPE/IMETHOH 00J1acTH.
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HE 3AUYTEHO:

OO0yuarIMuics: He BJIAJIeeT HABBIKAMH KOMITBIOTEPHOTO aHAIM3a Pe3VJIBTATOB, IMOJYYEHHBIX
CpeCTBAMHU CKAHHUPVIOMESH DSICKTPOHHOM MHKPOCKONHMH H CIEKTPOMETPHH, M HUCHOJIB3OBAHHSI
METOAOB  MPSIH3HOHHOTO  aHamu3a  MopdoJoTHH  o0pa3loB A8  BBISIBICHHUS — MPHYHH
MPOU3BOACTBEHHOTO Opaka H HECOOTBETCTBHS TOJHMMEPHBIX M KOMIIOZHI[HOHHBIX MATepHAIOB
TpeQoBaHHAM 3aKa3IHKA.

OO0yuaIuicsi He YyMeeT HHTepIpPEeTHPOBATh, AHAJIM3HUPOBAThH, CHCTEMATU3HUPOBATh H
00001maTh pe3yabTaThl SMIUPHISCKHX HCCIICTOBAHHH MOP(OIOTHH HKCIIEPHUMEHTAJILHBIX 00pasIloB,
MONYUCHHLIE ¢ HMCHOJNL30BAHUE pazIMUYHBIX TEXHHK ¥ METOAOB DJICKTPOHHOH MHKPOCKOIUH H
CIEKTPOCKOINH, TIPH GOPMHPOBAHUH 3aKIIOUCHHS O COCTABE M CTPYKTYPE H3YICHHBIX 00BEKTOB.

Obyuaromuiicss He 3HaeT Oa20Bble NPHUHIHILI pabOTHI HISKTPOHHBIX MHKPOCKOIOB H
AJIEKTPOHHBIX CIIEKTPOMETPOB PAZJIMUHBIX THIOB, METOOJIOTHIO aHAIM3a Pe3YJIhTATOB HAYUHBIX W
MPOU3BOJICTBEHHBIX  OKCHEPUMEHTOB M TEeXHHKH  pAlMOHAJILHOTO  BhIOOpa  ajbTepHATHE,
VAOBJICTBOPSIOIUX COBOKVIIHOCTH ¢(hopMYINPOBAHHBIX KPUTEPHEB B IPeAMETHOH 00macTH.

7.2.2. @opMa IPOMeKYTOUHOM ATTECTAIMU: 3A4ET

IIpoMexcyTouHasi aTTecTalus odydaomuxes B GopMe 3auéTa NPOBOIUTECA MO pe3yiIbTaTaM
BLIIIOJIHEHHUS. BCceX BHJI0B YueOHOH paloThl, LpelyCMOTpeHHbIX Y4eOHBIM IUIAHOM 10 JIaHHOH
JUCIHIUIHHE (MOJIYJIO), NIPH 3TOM YUHTBIBAKOTCS PE3YJIbTAThl TEKYIIETO KOHTPOJS YCIEBAeMOCTH B
TeueHHe ceMecTpa. OIGHKA CTEHCHHM JIOCTHIKeHHA OOYYarOIMMUMHCH IJIAHHPYEMBIX Pe3YJIbTATOR
o0y4YeHHs MO AUCHUIUIMHE (MOAYJIO) MPOBOJHTCS MpeloJaBaTesieM, BeAVINUM 3aHATHS 10
JUCHHIUIAHE (MOIYJIO) METOOM SKCIepTHOH oneHKH. [lo HToraM mpoMe:KyTOUHOH aTTecTallHH 110
JUCHHMIUIAHE (MOAYJIIO) BBICTAB/IICTCS OICHKA «3aUTeHO» HIH «He 3a4TeHo». K mpoMexyTouHoH
ATTECTAIHH JIONYCKAKTCH Bee 00YYaroHecs, BhITOJIHHBINNE BH/bI YUeOHOM paboThl N0 JIMCIHILIHHE.

MTkana

OLICHHBAHHSA

Omnucaime

Brimosrenbl Bce BWjabl yueOHOM paboThl, TpeaycMOTpeHHbIe Y4YeOHBIM TIAHOM.
OOVUAIOIIHHCS ~ JSMOHCTPHPYST  COOTBETCTBHE  3HAHHH, YMCHHE, HAaBBIKOB
MpUBEISHHBIM B TaOiHMIaxXx MoKasaTesleH, omepHpyeT NpHOOpPSTCHHBIMH 3HAHHSIMH,
3a4TeHO  [VMCHUSIMH, HABLIKAMH, NMPUMEHSIET UX B CHTYAIMSIX MOBLIMICHHOH cioskHocTH. llpn
BTOM MOTYT OBITH JOTVINEHB HE3HAUHTEIIbHbIE ONTHOKH, HETOUHOCTH, 3aTPY/HEHUS
MIpH AaHAJMTHYSCKHX OINepalusax, IepeHoce 3HAHMM MW YMEHHM Ha HOBBIC,
HeCTAHJApTHLIC CHTYAITUH.

He BRIMTONHEH OJWH WM OoJiee BUIOB yueOHOH paboThl, MPpeTyCMOTPEHHLIX YIeOHBIM
miaHoM. OOydaronmics JeMOHCTPHPYET HEMOJIHOS COOTBETCTBHE 3HAHWH, YMEHHH,
HABLIKOB TIPHBSACHHBLIM B TalNMIax MoKasaTeNieH, JOMVCKAIOTCA 3HAYHUTC/IBHBIC
OIIHOKH, MPOSBISIETCS OTCYTCTBHE 3HAHUM, YMSHHM, HABBIKOB IO psNy MOKazaTese,
OOVUAIOMMICS HCOBITBIBACT 3HAYUTCNBHBIE 3aTPYIHSHHS TIPH OICPHPOBAHHH
BHAHUSIMU U YMEHHMAMH TIPH HX IEPEHOCE HA HOBbIC CHTYAIIHH.

HE 3a4TCHO

7.2.5. Kpurepuu olleHKH pe3yILTATOB TeCTUPOBAHHS

TecTupoBaHHe OICHHBASTCA B COOTBETCTBHH C MPOIEHTOM NPAaBHIIBHBIX OTBETOB, JAHHBIX
00yYarONIMMCS HA BOTIPOCHT TECTA.

CrapgapTHasi IIKajJa COOTBETCTBHSI Pe3VJIHTATOB TECTHPOBAHHS BBICTABJsIeMOH OGambHOH
OIICHKE!

- «OTJIAYHOY» - CBBINIE 75% IIPaBUJILHBIX OTBETOB;

- «xopomo» - oT 30,1% o 75% npaBUIILHEIX OTBETOB;

= «YOBJICTBOPUTENBHO» - 0T 25,1% mo 50% npaBHILHBIX OTBETOB;

- ot 0 10 25% npaBUIbLHBIX OTBETOB — «HEYIOBJICTBOPHTEIILHO»
«3» (OT/IMUHO): TCCTUPYEMBIH ISMOHCTPHPYET CHCTEMHLIC TCOPSTHUSCKHE 3HAHHUS, BJAJeeT
TepMHHAMH H 00J1a1aeT coco0HOCTLIO OBICTPO pearupoBaTh Ha BOMPOCH] TECTA.
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«4» (XOpollIo): TECTHPYEMBIH B 1EJIOM JIeMOHCTPHPYET CHCTEMHBIC TEOPETHUSCKHE 3HAHUS, BlIajieeT
GOJBITHHCTBOM TEPMHHOB M 00J1aJ1aeT clIocOOHOCTHIO OBICTPO pearupoBaTh HA BOTIPOCHI TecTa.

«3» (YIOBIETBOPHTENILHO): CHCTEMHBIC TCOPETUUSCKHUE 3HAHHS Y TECTHPYEMOTO OTCYTCTBYIOT, OH
BIIAJceT HEKOTOPBIMH TePMHHAMH H Ha BOIIPOCEHI TECTAa pearupyeT JOCTATOYHO MEIICHHO.

«2» (HeyIOBJIETBOPHTENLHO): CHCTEMHBIC TEOPSTHUSCKHE 3HAHUS V TECTHPYEMOI0 OTCYTCTBYIOT,
TEPMHHOJIOTHEH OH He BJIA/ISeT M Ha BOIIPOCH] TECTA pearupyeT MeJISHHO.

7.3 OnenovHble cpeIcTBa
7.3.1. Texymmii KOHTPOJIb (PatoTa HA MPAKTHYECKHX M JIA00PATOPHLIX 3aHATHIX)
1IpymMephI 3agaHI I paccMOTPEHNS HA MPAKTHYECKHX M JA00paTOPHEIX 3aHATHAX.

1) UeMy paBeH XapaKTepHBIH pazMep UCCIeyeMoro o0beKTa, ecid YBeIuIecHHe
HIEKTPOHHOTO MHKPOCKOIA H pasMep ¢GopMHPOBAHHOTO H300paKeHUs 00BeKTa H3BECTHEI?

2) Memonb3ys 3aKkoH Puuapacona paccunTaiiTe 3HAUYSHUE CHIIBI TOKA DJICKTPOHOB,
HCITYCKAGMBIX TEPMO3MHCCHOHHBIM HCTOUHHKOM, €CJIH H3BECTHBI pal 0Ta BBIX0/1a 3JISKTPOHOB
MaTepHala i TeMIepaTypa KaToja.

3) Henonbzys 3akon Maynepa-Hopareiima oneHuTe 3HaUeHHE MIJIOTHOCTH TOKA,
HCITYCKAGMOT O aBTOXMHCCHOHHBIM HCTOYHHKOM, €CITH U3BECTHAS HANPSDKEHHOCTD AJISKTPHISCKOTO
OJIsT ¥ padoTa BRIXOJA MaTepHasia KaTo/a.

4) Onpenenure BeJIMYHMHY OTHOCHTEILHOTO MPUPAIICHHS IUJIOTHOCTH TOKAa DJICKTPOHOB,
HCIYCKACMBIX TEPMOIIOJISBLIM KAaTOJOM DJICKTPOHHOM MyIIKH, OOYCIOBICHHYIO M3MECHCHHEM eTo
TeMIIepaTyphl B 33/TAaHHOE KOJIHIECTBO pas IIPH MOCTOSHHBIX M U3BECTHBIX 3HAUSHHU X HANPSKEHHOCTH
AIEKTPHIECKOTO T10JIs1, paboThl BHIX0/1a BIIEKTPOHOB M PACCTOSHUA 10 TOBEPXHOCTH o0pasiia.

5) YeraHoBuTe 3HAUYCHHE TAHTEHIMAIBLHOH CKOPOCTH PJISKTpOHAa BOJM3H Kpas TOJHCHOTO
HAKOHEYHHKA MATHUTHOH JIMH3BL, €CJIH U3BESCTHLI BeIMYUHA PAaTHATLHON COCTABIIIIOMeH MATHUTHOT O
IOJIST ¥ BEJIMUMHA ITYTH DJICKTPOHA B 00IACTH JSHCTBUS PaIMaIbHO HAIIPARJISHHOTO TTOJISA.

6) OueHHUTe KONMYSCTBCHHO 3HAYCHHE paAualIbHOH CKOPOCTH DISKTpOHA B IICHTPE 2a30pa
MOJIIOCHOT0 HAKOHEUHMKA MATHHTHOM JIMH3BI, €CJM H3BECTHLI BEIMYMHBI TAaHTCHIHANIBLHOH U
BEPTUKAILHOH KOMIIOHSHT MHAYKIIMH MATHHUTHOTO MOJISI, BEJIMUYHHLI IPOJOJLHOTO W MOMEPEUHOTO
CMEIEHHUS DIISKTPOHA BONM3H TOMIOCHOTO HAKOHSUHHKA MATHUTHOM JIMH3BL a Takike HadaldbHAas
CKOPOCTH BIIEKTPOHA.

7) OneHHTe KOJUYSCTBEHHO MACCOBYHO JIOJK HEKOTOPOTO RJIEMEHTA B aHAIMZHPYEMOM CJIOE
BEOISCTBA €CNIM  HM3BECTHBI MaccoBasi JOJSI  DJIeMEHTa B CTaHJapTe H  HUHTCHCHUBHOCTH
XapaKTepHCTHYECKOH JTMHUHU B o0pasiie M B CTaHJapTe.

8)Bo ckoibko paz  ocnallieHa UHTSHCHBHOCTL — XAPAKTEPHUCTHUSCKOIO  M3JIVUCHMS,
HCIYCKAeMOTO ¢ 3ajJaHHod riayOMHBI o0paslla M3BSCTHOH IUIOTHOCTH. 3HAUCHHE MACCOBOTO
ko (hpuITMeHTA MOTJIONEHU HA OCHOBHOM JIJTMHE BOJIHBI CIIEYET B34Th M3 TaOJIUIIBI.

9)Uemy pabeH koxdduIMeHT Bapuallud TOJUHHSIOMErocs pacnpenesenuto Ilyaccona
KOJIMUECTEA RIIEKTPOHOB, PETHCTPUPYEMBIX JIETEKTOPOM 3a ONpe/IelISHHOS BpeMsl, €CIIH BEPOSTHOCTh
OJTHOAKTHOTO (poTOor(PeKTa HIBLCTHA.

7.3.2. Texkyuuii KOHTPOJIL (TeCTHPOBAHUE)
IIpumvie pbl 3aaHMI JJI8 TeCTHPOBAHHSL

1) lMonwzysick  dopmynoit Pezepdopna onenure penuuuHy udepeHIIHATIBHOTO CeUSHUS
VIPYroro paccesHds DIIEKTPOHOB HM3BECTHOH 3HEpPIHH Ha A/paxX aTOMOB H3BECTHOTO 3apsiyjla NpH
3aJaHHOM VIJIC PacCesTHHUsL.

2) Ouenure BeJIMYMHY MAaKCHMAJIbHOTO HMMIIVJIBCA sApa  aToMa H3BEeCTHOH  MAcehl,
MpUodpeTASMOTr 0 UM B PE3VLTATe YIIPYTOTO PACCSSHHUS Ha HEM HIICKTPOHA ¢ H3BSCTHOH CKOPOCTHIO.

3) OneHuTe BeJIMYMHY MAKCHMAIBHON KHHETHYECKOH SHEPIHH s/pa aTOMAa W3BECTHOH Macchl,
npHOOpeTaeMOro WM B pPe3VIIBTATE YIPYIOTO paccessHUs Ha Ha HEM DBJIeKTpPOHA C HW3BECTHOM
CKOPOCTBIO.

4) OtleHuTe BEJMYHHBI DHEPrUH HMOHMU3AIMM BHYTPEHHHMX SJICKTPOHHBIX 000JI0YEK aToMa
XHMHYECKOTO 3JIEMEHTA ¢ U3BECTHBIM 3apsioBbiM guciiom Juid K-, L- u M- oGonouek.
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5)Uemy paBHa JUIMHA BOJIHBI KOPOTKOBOJIHOBOH I'DAHHIBI CIIEKTPAa TOPMO3HOI'O H3IYUSHHS
IIyYKa BJIEKTPOHOB, VCKOpSIBIIUXCA B OOJIACTH IHPOCTPAHCTBA M3BECTHOH JUIMHBI ¢ HM3BECTHOM
BEIMYUHOH HAIIPSDKEHHOCTH MIEKTPHYESCKOTO OIS ?

6) UeMy paBHAa ITa3MEHHAS 9acTOTAa BO30VIKIASMBIX MEpBHUHLIMH DJICKTpOHAMH B MeTasUle
KOJIJIGKTUBHBIX KoJIeOaHMH, €C/IH H3BECTHA KOHICHTPALIMSI DIISKTPOHOB IIPOBOIUMOCTH B HEM?

7) Onenure BelMUMHY TJIyOHHBI (DOKYCa, €CIIMH H3BECTHBI PACXO/IMMOCTh, MHHHMAaJbHBIH
JHAMETP SJISKTPOHHOT O Iy4Ka H (akTHUSCKHH JIHaMeTp IIYUKa Ha MIOBEPXHOCTH obpasua.

8) Onenute koHTpact COM-uzo0paskeHHs 1O HM3BECTHBIM 3HAUCHHAM MHHUMAIILHOM H
MaKCHMATBLHOH SIPKOCTH (hOpMHUPVIOIHX H300paXkeHHe MHKCEICH.

7.3.4. lIpoMeRYTOUHBI KOHTPOJIb (BOIIPOCHI K 3a4€TY)

1. Tlpodmnomerpuieckas rapaJurma Hcclie/IOBaHHs epOX0OBATOCTH TOBEPXHOCTH.

2. MeToabl M BOZMOKHOCTH CKAaHUPYIOIeH 30H10BoH MUKpockonuu (C3M).

3. Kak onpeaessieTcs BeIHUNHA VBEIMISHHs MUKpocKkona? Kakue ocHoBHbIe (PaKTOPBI TUMUTHPYIOT
IIPOCTPAHCTBEHHOE paspellienne MHKpockona? Kak cBs3ana BeIMYMHA YCKOPSIIOIIETO HAIIPSDKEHUS ©
MIPOCTPAHCTBEHHBIM pa3pellecHueM MHKPOCKOIA?

4. OcHOBHBIC THUIBI 3OHJOBLIX MHKPOCKONOB: AaTOMHO-CHJIOBOM MHKPOCKOI, CKAHHPYIOIHUH
TYHHEJIBHBIA MHKPOCKOT W OJIMIKHENOJTBHBIH ONTHYSCKHH MUKPOCKOIL.

5. Kakumu J1ookHBL OBITH BEJIMUMHBI JIABJICHHS] OCTATOYHBIX Ta30B B DIIEKTPOHHO-ONTHYECKOH
CHCTEMe H BAKYYMHOH KaMepe MHKpockoma? C yeM cesi3aHbl 10/100HbIe TpeOOBaHHA K BaKyyMy?

6. CpapHUTCNBLHBIN aHATIM3 JOCTOMHCTB H HETOCTATKOB CKAHUPYIOMSH 30HA0BOH MUKPOCKOIIHH.

7. BzauMoOCBM3L  MeKAY MPOCTPAHCTBEHHBIM  pa3pelieHHeM, KpaTHOCTLIO VBEIMUCHHS H
IPOIOBKHTEILHOCTEIO MpoI[ecca YMITUPHUSCKOTO HecIeqoRaH s odpasiia B C3M.

8. Ilpunnun paSoThl CKAHUPYIOIMETO TYHHEIBHOTO MUKpocKomna (CTM).

9. YUrto Takoe MpOCTPaHCTBEHHOE pa3pellleHne MUKpocKoma?

10. BO3HUKHOBEHHH H 3aBHCHUMOCTh CHJIBI TYHHEJIBHOTO TOKA MEXKTY OCTPHEM HTJIbI KaHTHIICBEpa U
MOBEPXHOCTHLIO 00pasia.

11. Metojet ckanuporanusi B CTM: MOCTOAHHON BBICOTHI, TOCTOAHHOTO TYHHEIBHOTO TOKA.

12. CpapHUTENILHBIH aHATM3 TPOCTPAHCTBEHHOTO pa3pPeNIeHHs M UYYBCTBHTENILHOCTH METOJIOB
CKAaHUPOBAHUS IIPH MCCIICIOBAHMH IJIa/IKUX U MISPOXoBaThIX moBepxuoctel B CTM.

13. MeToanl AOCTHIKEHHSI MOHOATOMAPHOTO paspemeHus cpeactsamu CTM.

14. 3aBHCHMOCTH TYHHEITLHOTO TOKa OT paloThl BRIX0/1a BJIEKTPOHOB, HEOTHOPOITHOCTH IUIAHAPHOT O
pacmpeeseHus aTOMOB, YIIpaBiptoniero Hanpspkenus B CTM.

15. OmpenesieHHe BOJIbTAMIEPHBIX XapaKTePUCTHK TYHHENBHOTO KOHTAKTa METAJLI-METAJIT U MeTaJll-
MOJIYIIPOBOHHUK.

16. TlpunITHT paloThl ATOMHO-CHJIOBOTO MHKpockona (ACM).

17. 3aBucuMocTh cuibl Ban-mep-Baanbea MeKIy 30HA0M H MOBEPXHOCTLIO OT PACCTOSHHS MEKTY
HUMH. OcoOSHHOCTH KAaHTHIICBEPOB U MPOCTPAHCTBEHHOT O CKaHupoBaHusa B ACM.

18. Peskumel pabotel ACM: KOHTAKTHBIH, ITOJYKOHTAKTHBIH, OSCKOHTAKTHRIH.

19. CpaBHUTENILHBIH aHAJIM3 TOYHOCTH, paspemariel criocoGHOCTH U CTENIeHH paspyeHus odpasiia
MIPH HCTIOTB30BAHUH PA3IHIHBIX pesKUMOB paboTel ACM.

20. Ipuniun paboTel ONTHYECKOTO OIHKHETIONBHOT0 MUKpocKona (BOM).

21. OntrHyeckas cucteMa bOM: HCTOUHHKH H3TYUCHHS, 3aBHCHMOCTD pa3pelIaroneii crmocoOHOCTH |
KauecTRa M300paKeHHH OT XapakTepa YacTOTHOM MOAVIANMH, JH(PAKIHOHHBIH MpeIe.
22. OcoOCHHOCTH 30HIOB H pPSKHMOB CKaHHpoBaHHsS B BOM. YacToTHO-MOTYIHPOBAHHOS
nepeMenieHne 30H/1a. PEKUMbI aMIITUTY/THOT O B $a30BOro KOHTPACTA.

23. Knaccuukaius 0 cpaBHHTEIILHBIM aHAIIH3 METO/IOB 3JICKTPOHHOH MHUKPOCKOIIHH.

24. MuHAMaITEHBIH pazMep 00BeKTa, JETEKTUPYEMOTO ¢ TTOMOIIBI0 3JIEKTPOMATHUTHOTO M3JTYUSHHUS
ONTHYECKOT0 YaCTOTHOT O IHAMa30Ha.

25. CpapHHTENBHBIN aHAIM3 MOKazaTelled MpPeJIOMJISHHS JUIS HM3JIYYEeHHH paziMYHbIX 4YacToT.
26. KopnycKyJIsIpHO-BOJIHOBOH JIYATTH3M H BOJIHOBAS MOJIEJIb MOTOKA 3JIEKTPOHOB.
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27. OyHlaMeHTAITbHBIE OCHOBBI TIPHHITATIA Pa0OTHI JJIEKTPOHHOTO MHKPOCKOTIA: ClIOCOOBI YIIpaBJIeHHe
CKOPOCTBI) W HAIpPABJICHHEM JBHKEHHMS DJIGKTPOHOB, pacCedHHMe BJIEKTPOHOB HA IMOBEPXHOCTH
obpasIa.

28. KakoBbl SHepIuM | IIyOHHA BBIX0/A BTOPUYHBIX WIeKTpoHoR? Kakoro THIIA KOHTPACT MOIVIALTCS
IIPH UX peTHCTpaIuu?

29. CpaBHHTEBHBIN aHAIIM3 CKAHHPYIOIIH X AJIEKTPOHHBIX MUHKpockonor (COM) u npoceeun Batomux
AJIEKTPOHHBIX MUKpocKonor (IT9M).

30. OcoOeHHOCTH B3aHMOISHCTBHS BIICKTPOHHBIX MYUKOB C BEMECTBOM: NMPOXOKACHHE W oOpaTHOe
paccesiiie IepPBHYHBIX DJICKTPOHOB, TCHEPALMsl BTOPHUUYHBLIX DIICKTPOHOB, XapaKTePUCTHUSCKOES
PEHTTEHOBCKOS H3IyUeHUEe, (Ke-DIIeKTPOHBI H KaTOJOMIOMHHECIISHITHSL

31. Kakuie »5JeKTpOHBI Ha3bIBaloTcsl oOpaTHo-paccessHHBIMH? IloueMy  oOpaTHO-paccesiHHBIC
AJIEKTPOHBI HeCYT HHGOPMAITHIO 0 KOMIIOZHITHOHHOM cocTaBe obpasia?

32. Kakop MexaHW3M BOZHUKHOBEHHS XapaKTEPHCTHUECKOTO PEHTI€HOBCKOTO uanydeHus B COM?
33. Oneproaucnepcuonnas (DJ1C) u Bomuosas aucnepcruonnas (BJ1C) ciekTpockomust.

34. Ilpuniun paboThl CKAHUPYIOIIETO MISKTPOHHOTO MUKpocKoma (COM).

35. Kakue BenMYHMHBI HJICKTPHUCCKOTO HAMPSIKESHHS MPUMCHSIOTCA B CKAHHPYIOMEM JJISKTPOHHOM
MHUKPOCKOTIE, JJIA KAKHX eI ?

36. XapaktepHble pasmepbl o0pasioB, THIOBble MaTepHallbl TO/JIOKeK W jaep:xkatenedn COM.
37. llpoGonoaroroka B COM: TpeGoranus k obpasziaM Mo BAKYyM- H Pa/THAITHOHHON CTOMKOCTH,
TeXHUKHA YyjajleHue aJcopOHpOBAHHBIX JKHMJIKOCTEH M Ta30B, OYHCTKA TIOBEPXHOCTH METONOM
MIA3MOXHMHICCKOH 00paboTKH.

38. Usroropnenne mumdop a1 COM: ropsdee npeccoBaHHe, HCMOIB30OBAHHE DIOKCHAHBIX CMOJ,
HAKJICHBAHHE MOPOIMIKO0OOpA3HBIX 00pa30B HA JSPIKATENb.

39. OcHoBHBIE HampaplieHus wuccienopanuil cpejcteamu COM: omnpenenenne ¢opmbl uacTHIL,
OJTHOPOJHOCTH MW COCTaBa MaTepualia, CpPaBHHTEJBHBIM aHaIM3 HW300paKeHHH IOBEpXHOCTH,
MOJIYYCHHBIX B PEKMMAaX BTOPHUHBIX U 00PaTHOPACCESHHBIX RIICKTPOHOB.

40. Kakue BHIBI HM3IYUSHHS MOTYT BO3HHKAThH [P B3aUMOJIEUCTBHH DIIEKTPOHHOTO MYYKa C
BEIECTBOM?

41. Mukpoananuz cpejcreamMu COM: nucriepcusi 3HeprHH W CHEKTpP paccestHHOTO o0pasnom
PEHTIEHOBCKOTO H3IyICHHSL.

42. lloueMy HaKOIUTCHHE HJISKTPHUSCKOTO 3apsiia Ha MOBSPXHOCTH 0Opasiia HeTATUBHO CKA3LIBASTCS
Ha nojyueHne u3obpakenus 8 COM?

43. Ypapuenne Byanda-bparra gudpakiiid peHTTSHOBCKOTO HM3JIVICHHA Ha ACTCKTHPYIOMEM
KpHCTaIE.

44. Tlpunaiun paboTel POCBEUHBAIOINETO AISKTPOHHOT 0 MHKpocKomna (II2M).

45. CpaBHHUTeIILHBIH aHAJIH3 JIOCTOWHCTB, HEJIOCTATKOB U obJiacTel npumMenenns [I9M u COM.

46. XapakTepHble pa3Mepbl 00pas3IoB, VCKopsromiee Hampspkenue I[IDM; reomeTpus BaWMHOTO
PACIIONOKCHHS SMMHUTHPYIONMETO KaToAa, 0OpasoB U JaTIHKOB.

47. MeToasl mpobomoAToTOBKH M [IDM: XHMHYICCKOS TpaBJICHHE, JUMILIHHT, DICKTPOIIOIHPOBKA,
HOHHOE TpaBJIeHHE, YJILTPAMUKPOTOMHSL, JTHCIEPTHPOBAHHE, CKAJILIBAHHUE, METOT PETUIHK.
[IOM-uz300paskeHus, Nay rpaMMbl U TUGpaKIUL.

48. KakoBbl OCHOBHBIE METO;IbI HAOIIOIEHHS JHAJICKTpHIecKuX oOpasios cpencteamu COM?



