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OobopoTrHast cropoHa TUTYJIbHOTO Jucra PIIJ{

I. PaGouyasi nporpamMma nepecMoTpeHa Ha 3acelaHuu [lenapraMeHTa siilepHbIX TEXHOJIOI Ml

IIpoTokomn oT « » 20 1. Ne

Hupextop

(moamnuce) (1.0. ®amumnus)

I1. PaGouasn nmporpaMma 1nepecMoTpeHa Ha 3acCeJaHuH ﬂenapTaMeHTa AJAECPHBIX TEXHOJIOTHH:

[IpoTokoi oT « » 20 1. Ne

Hupextop

(moamuck) (1.0. damumus)

I11. Pabouyas nporpaMmMa nepecMoTpeHa Ha 3acefaHuu lenapraMeHTa si/iepPHbIX TEXHOJIOTHIA:

IIpotokomn oT « » 20 1. Ne

Hupextop

(moamnuce) (1.0. ®amumnus)

IV. PaGouasi nporpaMmma nepecMoTpeHa Ha 3aceganuu Jenapramenra siiepHbIX TE€XHOJIOTHIA:

IIpoTokomn oT « » 20 1. Ne

Hupextop

(moamuck) (1.0. damumus)



I He.]'II/I H 3aJa94 OCBOCHUA JUCIIUIIIINHBI

Hean: I3ydeHue METONOB MHKPOCKOIIMM W MHKpOAHajIn3a, OCHOB
DJICKTPOHHON ONTHKH, (OPMHPOBAHUS H300paKECHUS M OOpabOTKH pe3yIbTaTOB
HKCIIEPUMEHTOB.

3apaun:

— TpuoOpeTeHre 3HAHUKW O B3aWMOJCWCTBUU 3aPSDKEHHBIX YacTHI[ C
BEIIECTBOM;

— npuoOpeTreHHe 3HAHUM 00 DJIIEKTPOHHON OMNTHUKE, KOHCTPYKIIMSIX
AIIEKTPOHHBIX MUKPOCKOTIOB;

— npuoOpeTeHue 3HaHUM O MOATOTOBKE 00Pa3LOB K UCCIIEI0BAHUSM;

— OBJIAACTH MCTOI[HKOﬁ QJICKTPOHHO-MHUKPOCKOIIMYCCKOI'O aHaJIn3a.

JIns  ycHmemHoro W3y4deHHs JUCHUIUIMHBL «MeToapl MHUKpPOCKONHMH B
MaTEepUANIOBE/ICHUN» y  OOydYaromMXcs JODKHBI  ObITh  C(HOPMHUPOBAHBI
npeaBapuTeNbHble  00IIENPOPECCUOHAIBHBIE ~ KOMIETEHIIMM  BBITYCKHUKOB

OakajlaBpuaTa €CTECTBEHHOHAYUYHBIX Y MHXCHEPHBIX HAINPaBJICHUN MOJArOTOBKH, B
TOM YHCJIE:

. CHOCOOEH MOJENIMPOBATh MpOILEcChl 00pabOTOK U IMPOrHO3HPOBAThH
pe3yNbTaThl MX OCYLIECTBIEHUS NPH PA3IUYHBIX pEXKUMaX, B TOM YHUCIE C
WCIIOJIb30BAaHUEM CTAHJIAPTHBIX IMAKETOB KOMIIBIOTEPHBIX MPOrpaMM U CPEACTB
aBTOMAaTH3UPOBAHHOTO npoektupoBanus (I[1K-4).

HpO(l)CCCI/IOHaHBHBIe KOMIICTCHOMM BBIITYCKHUKOB W HHIAUKATOPBI HX
JOCTUKCHUA:
Tun 3anau Kon 1 HanmeHOBaHHE poQecCHOHANBHON
KO}I 1N HAMMCHOBAHWE MHANWKATOPa
KOMIICTCHIINHU
JOCTHXKCHUS KOMIICTCHIITUU
(pe3ynbpTaT OCBOCHUS)
Hay4HO- [TIK-1.1 — Mcnionb3yeT 3HaHUS
i . | [IK-1 — CniocoGen 060cHOBaHHO Y
HCCTIE0BATEIIbCKUT OCHOBHBIX THIIOB
(OCMBICTIEHHO) UCTIOIB30BaTh 3HAHUS
METaJUIMYECKUX,
OCHOBHBIX THUIIOB METAJNIMYECKUX,
HEMETaJUTHIYECKUX U
HEMETaJUIMUYECKUX U
KOMITO3UIIMOHHBIX MaTepUaIoB
KOMITO3HITMOHHBIX MaTepUaIOB
Pa3IMYHOTO HA3HAYEHUS, B TOM
Pa3IMYHOTO HA3HAYEHUS, B TOM YHCIIE
YyCJie HAHOMAaTepPUaIoB s
HaHOMAaTEPHAJIOB JJISl PEIICHUS
pereHust Tpo(ecCHOHaTBHBIX
npohecCHOHANBHBIX 3a7a4
3a/1a4
TEXHOJIOTNYECKUN [1K-5.1 — OntennBaer
[TK-5 — Crioco6eH orpenensith COOTBETCTBUE T'OTOBOTO
COOTBETCTBHE TOTOBOTO W3/IEIHUS W3JIeTNS 3asIBJICHHBIM
3asIBIICHHBIM MOTPEOUTEIECKUM MOTPEOUTENHCKUM
XapaKTEePUCTUKAM; IIPOTHO3UPOBATh U | XapAKTEPUCTHUKAM;
OIIUCATh IIPOLECC JOCTHKECHUS [1K-5.2 — [Iporuosupyer u
3aJJaHHOT'O YPOBHS CBOMCTB B OTUCHIBAET MPOIECC
Marepuae JIOCTH>KEHUS 33JJaHHOTO YPOBHS
CBOICTB B MaTepuae




KOIL 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXCHUA KOMIICTCHIIMN

HaumenoBaHue nokasaTesist OLlEHUBAHUS
(pe3ynbrara 00y4eHHs 0 JUCIHUIUINHE)

[1K-1.1 — Ucnonb3yeT 3HaHusA
OCHOBHBIX THIIOB METAJUNINYECKHUX,
HEMETAJJINYECKUX U
KOMIIO3ULIMOHHBIX MaTepUaJIOB
Pa3IMYHOIO Ha3HAYEHUs, B TOM
qucJie HAHOMAaTepHaloB JUIs
peteHust poheCCHOHATBHBIX 3a/1a4

3HaeT B3aMMOJICHCTBHS 3apsHKEHHBIX YacTHIL C BEIIECTBOM, 00
NIEKTPOHHOI ONTHUKE, KOHCTPYKIHAX JIEKTPOHHBIX
MHKPOCKOIIOB

YMeeT UCTIoNb30BaTh 3HAHNUA O B3aUMOJICHCTBHUHN 3apSHKEHHBIX

YaCTHII C BEIIECTBOM, 00 JIEKTPOHHOM ONTHKE, KOHCTPYKIHIX
3JIEKTPOHHBIX MUKPOCKOMOB JUIS PEIIeHHS IPO(eCCHOHATBHBIX
3aga4

Brnaneer HaBbIKaMM IPIMEHEHNUS 3JIEKTPOHHBIX MUKPOCKOTIOB IS
penieHust mpodecCHOHANBHBIX 33/1a4

IIK-5.1 — O1ieHuBaeT COOTBETCTBHE
TOTOBOI'O U3JEJINS 3asBJICHHBIM
MOTPEOUTEILCKUM
XapaKTEPUCTUKAM;

3HaeT POpPMYIUPOBKH OCHOBHBIX ITOJIOKEHUH TEOPHH
CTATHYECKOT0 M AUHAMHYECKOTO PACCEsIHUS CBETA, Pa3iIMIHBIX
NPHOJIIDKCHUH, NX IPUMEHHMOCTH.

‘VYMeeT moaroToBUTh O6paSI.lLI K HCCJICIOBAHHUAM

BJ'IaI[CCT HAaBbIKaAMHU HUCIIOJB30BAHUSA MCTOAUKH JJICKTPOHHO-
MUKPOCKONNYCCKOTI'0 aHaIn3a

[1K-5.2 — [IporHo3upyer u
OITMCHIBAET MPOIIECC JOCTUKCHUS
3aJJaHHOTO YPOBHS CBOICTB B
MaTepuase

3HaeT GOpMyIHPOBKH OCHOBHBIX ITOJIOKEHUH TCOPUH
CTaTU4ECKOT0 U JMHAMHUYECKOTO PacCesHHs CBETa, Pa3IUUHbIX
MpUOIMKEHU, UX IPUMEHUMOCTHU

Ymeer BEPHO pCHINTDL 3a/la1y IMPUMEHCHUA METOAOB
MUKPOCKONNHU JJIA OTIMCAHUA CBOMCTB Marepuajia

BﬂaueeT HaBbIKaMM Ha OCHOBC OJAHHBIX 3JICKTPOHHO-
MHKPOCKOINYECKOTO aHan3a MPOTHO3HPOBAThH CBOICTBA
MaTepuana

Il TpyaoéMkocTh IMCHUNINHBI

AUCIUILINHE

U BH/JIOB Y4YeOHBIX 3aHATHH

OOmas TpyI0eMKOCTh AUCIHUILIMHBI COCTABIsIeT 3 3aueTHBIX eauHuibl (108

aKajieMUueckux 4vaca), (1 3adyeTHas eJUHHIIA COOTBETCTBYET 36 aKaJIeMHUYCCKUM

yacam).

Y4eOHBIM IUTAHOM TMPEYyCMOTPEHbI JeKIHOHHbIE 3aHsATus (10 vac.) wu

npakTHUecKue 3aHaTus (24 vac.), caMmocTosTenbHas padota (74 yac.). Jlucuurinaa

peanuzyercs Bo 2 cemecTtpe Ha 1 kypce. DopMa KOHTPOJIS 3a4eT.

nmo



Bunamu ydeOHBIX 3aHATHI M paboThl O0ydYarOIIErocs MO JUCIUILIMHE
SIBIISIIOTCSI:

O06o3HaueHne Bupbl y4eOHBIX 3aHATHH 1 paboOTHI 00yYaroIerocs
Jlex Jlexuuu
JIab [TpakTHyeckue paboThI
CP CamocrosiTesnbHas paboTa 00y4aromerocs: B epruoj TEOPETHIECKOro 00yUeHHs

CprKTypa JUCHHUITINHBI:

dopma 00ydyeHus: — OUHasl.

KonidecTBo 4acos o Bumam y4eOHbIX
3aHATHI 1 paboThI 00y4aroIerocs

= DopMBbI
Haunmenosanue pasnena 3 =] .
Ne HCITUITITHBI 3 2 © S TPOMEKYTOHTHOU
aucen S| 2 E Sl 28| E aTTecTaluy
g
T SRCep eI VO-1, VO3, Tlp-
1 A °P 2 | 5 6 24 6, IIP-4, TC1
HCCIICJOBAHUHN
KOHACHCHUPOBAHHBIX CPCA
oGpGorie, asanma n YO-1, YOS, Tp-
2 P ’ 2 5 8 24 6, [IP-4, TC1
MOACINPOBAHUA
3KCHepI/IMeHTa.HI)HI)IX JAaHHBIX
oD o
3 | P i 2 | 0 6 26 6, IIP-4, TC1
QJICKTPOHHAsA MUKPOCKOIIUA
CTPYKTYpBI M COCTaBa
HUroro: 14 20 74

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

XapakTepuCTHKA TEOPeTUYECKOH YacTH Kypca

TeopeTnueckass 4YacTh Kypca HalpaBlieHA Ha OCBEIICHUE OCHOBHBIX
MOJIOKEHUM JUCHUIUIMHBL «MeToapl MHKPOCKONMHA B MAaTEPUANOBEACHUU» B
JeKIUOHHON dopme. B nmanmpHeliem camocTosTenbHas MPopadOTKa KOHCIEKTOB
JICKIIMIA TIO3BOJISIET TITy0)Ke OCBOMTH MaTepuail U MPUMEHSTh €r0 Ha MPaKTUYECKUX

3aHATHUAX.

Jlekunonnble 3ansatus (10 gac.)

MOAYJIb 1. CoBpeMeHHbIe METOAbI IKCIEPUMEHTAJIBLHBIX HCCJIeI0BAHUI
KOHJIeHCHMPOBAaHHBIX cpel (5 yac.)

Tema 1. @Pu3nyecKkue NPUHUMIIBI COBPEMEHHbBIX HAYYHBIX NPUOOPOB. (2 4yac.)



MeTonbl HcclieoBaHUS CTPYKTYpbl M CBOWMCTB KOHJIEHCHPOBAHHBIX CpE]I.
B3auMocCBs3b METO/I0B UCCIIEAOBAHMS U M3y4aEeMbIX CBOMCTB.

B3aumopeiicTBue  u3iydeHuss ¢ BemlecTBOM.  Pazpymaromue U
Hepazpymawmue Metoisl. CTpPYKTypHBIE, CHEKTpaJbHble METOJbl, Macc-
CHEKTPOMETPUUYECKHE METO/IBI.

Tema 2. DJ1eKTPOHHO-MUKPOCKONNYECKHE METOAbI HCCJIeJOBAHUSA CTPYKTYPhI
KOHICHCHMPOBAaHHBIX cpex (2 yac.)

[IprHIMIIBI TEOMETPUUECKON ONTHUKH, IJIEKTPOHHAs, PEHTT€HOBCKAsl ONTHKA.
KOHCTpyKIMS 3NEKTPOHHOTO MHUKPOCKOINA, €r0 XapakTepUCTUKH. DopmMupoBaHue
U300pKEHUI CTPYKTYphl 00BbeKTa. VCKaKeHHsI SKCHEPUMEHTAJbHBIX JAHHBIX,
abepparuu.

MHTepakTUBHAsA AEMOHCTPALU MOJEIHU YIEKTPOHHOIO MUKPOCKOIIA.

Tema 3. Metoasbl ucciieoBaHust GU3MYECKHUX MOJIe B JJICKTPOHHOM
Mukpockonuu (1 gac.)

3J’I€KTpOMaFHI/ITHBI€ mojisi B KOHACHCHPOBAHHBLIX CpCax. duznyecKue
IIPUHIOUIIBI perucrpanuu PE3YyJIbTAaTOB BSaHMOHGﬁCTBHH QJICKTPOHOB C
QJICKTPOMAIrHUTHBIMH I10JIAMHA KOHI[CHCHpOBﬂHHOfI CpCIHbI.

MOAYJIb 2. Mertoapsl 00padoOTKM, aHaAM3a MW  MOJAEJIMPOBAHMS
IKCIEPUMEHTAJIbHBIX TaHHBIX (S4ac.)

Tema 1. Metoabl 00pad0TKH IKCIIEPUMEHTAJbHBIX JAHHBIX (2 yac.)

[Tonsitue 00 oOpatHOM mpocTpaHcTBe. CrekTpanbHble MeToabl (DPypbe)
00paboTku n3olOpaxeHuil. GunpTpanus B 0OpaTHOM U MPSIMOM NPOCTPAHCTBE U
tunel - uinbTpoB.  KoppensumonHsle MeTonbl. TomMorpadudeckue METOIbI.
®dpakTanbHbIC U CTATUCTUIECKUE METO/IBI.

WuTepakTuBHAsT ~ JEMOHCTpalMs  pPa3IMYHbIX ~ METOJOB  00pabOTKH
N300PaKECHUM.

Tema 2. MeToabl aHAJIHU32 JTEKTPOHHO-MUKPOCKONMUYECKNX JAHHBIX (2 4ac.)
MeTtposniornyeckue acieKThl ANEKTPOHHO-MUKPOCKOIMMYECKUX HCCIIEI0BaHUM.
TecT-00BeKTHI M KaTOpOoBKH. OIIEHKA JOCTOBEPHOCTH JITAHHBIX.
AnnpokcuMarnus AKCIEPUMEHTAIIbHBIX JAHHBIX AHAJIMTUYECKUMU
3aBUCHUMOCTSIMU.

Tema 3. MeToabl MOJI€ITMPOBAHUS FJIEKTPOHHO-MHUKPOCKONMMYECKUX TaHHBIX (1
qac.)



Teopernyeckne OCHOBBI  MOJEIUPOBAHUS. AHAINTUYECKHE  MOJCIIH.
Croxactuueckue Mopenu. TpexmepHble MOJEIU CTPYKTyphl. MonaenupoBaHue
aTOMHOM  CTPYKTYypbl.  MojaenupoBaHue  3JIEKTPOHHO-MHKPOCKOIMTHUYIECKIX
HN300paKEHUH.

IV. CTPYKTYPA U COJEPKAHUE NMMPAKTHYECKON YACTHU
KYPCA

XapaKTepuCTHKA NPAKTHYECKON YaCTH Kypca U CAMOCTOSITeIbHOI PadoThl

[IpakTHueckass 4acTh Kypca M CaMOCTOSITENbHAs paboTa 00ydaroluxcs
SBJIAFOTCS JONOJHAIOIIKMMH Jpyr Apyra BUIAMHU JEATEIBHOCTH II0 OCBOEHHIO
JUCHUIINHBL «MeToapl MUKPOCKOIIMM B MarepuanoBeleHun». CaMOCTOSATENIbHAS
paboTa BKJIOYAaeT B ceOs pa300p KOHCHEKTOB JIEKIIMOHHOIO Marepualia u
IIPEABAPUTEIBHON WHIMBUAYAJIbHOU u/unm IPYIIIOBOU IIOArOTOBKHU
IpeanojaraeéMbplx K pa30opy Ha NPAKTUYECKUX 3aHATHUAX TEM, MOATOTOBKE
pedeparoB, TOKIAIO0B.

IpakTuyeckue 3ausitus (20 yac.)

MO/YJIb 1. Ckanupyomasi 3JieKTpOHHAasi MUKpockonus (6 yac.)

IIpakTuueckoe 3ansaTie 1. OCHOBBI CKAHUPYIOILEH JJIEKTPOHHOM
MHKPOCKOMUM. (2 yac.)

MeToabl NOArOTOBKM 00pa3ioB K uccienoBanuto. OcHoBHbIe pyHKIMH COM.
OcHoBHble 3seMeHThl yrpaBiienuss COM. [lerektopst B COM. HauanbhHas
HacTporika: (okycupoBka u  acturMartu3Mm. lcciemoBaHue — CTPYKTYphI
MOBEPXHOCTH, OTIPECIICHNE Pa3MepOB 0OBEKTOB.

[Tomydyenne wu300pakeHUN CTPYKTYpPHI TOBEPXHOCTH TECTOBOTO OOBEKTA.
OrnpeneneHue pasMepoB.

OtyeT o padore.

IIpakTnuyeckoe 3anaTue 2. CKaHUPYWOLIAS JJIEKTPOHHAS MUKPOCKONHUA
BBICOKOI0 pa3pemenus. (2 yac.)

MeTonbl TOArOTOBKK OOPA3IOB K MCCIEIOBAHUIO Ha BHICOKOM Pa3pEILICHUU.
OrpaHuueHusi, HaKJIaJIbIBa€Mble NPUPOAOH  HCCIEAYyEeMbIX OOBEKTOB H
3arpsiI3HEHUSAMHU. MeTo/bl yJaleHUs 3arpsi3HEHUN C MOBEPXHOCTH OOBEKTOB AJIS
COM wuccaenoBanuil. Meronpl paboThl €  HENPOBOASAIIMMU  OOBEKTAMHU.
B3anmocBsi3p pabodero paccTosiHusl, TOKa My4Ka, YCKOPSIOLIETO HANpsHKEHUS U
pazpeuienusi B COM. BiusHue cTaOMIbHOCTH XapaKTEPUCTUK OKPYKAIOIIEH CPe/Ibl
Ha Pa3pelICHHUE.



[Tomryuenue u300pakeHH CTPYKTYphI MOBEPXHOCTH TECTOBOTO OOBEKTA C
BBICOKMM paszpemiereM. Onpenenenue paspemenus COM.
Otuer no padore.

IIpakTuyeckoe 3ansiTue 3. PEeHTreHOBCKUIT MUKPOAHAJIU3 U IOTIOJHUTEIbHbIE
MeETO/Abl B CKAHUPYIOLIEH 3JIEKTPOHHOI MUKPOCKONUM. (2 Yac.)

Tunel CHEKTPOMETPOB: HSHEPrOAMCIEPCUOHHBI U BOJIHOBOHW. [lapamerpsi
COM nng onTUMaIbHOTO MCCIEAOBaHUS cocTaBa OOBeKkTa. TecT OOBEKTh U
KaJIMOPOBKHU CHIEKTPOMETPOB. [loTydeHne 31eMeHTHOTO COCTaBa B TOUKE, 1O JIMHUN
u kapThl. OOpaboTKa pe3yIbTaTOB aHAM3a COCTaBa. DJICKTPOHHAS TUGPAKIINKA Ha
OoTpakeHue B ucciaeaoBaHuu (pa3zoBoro cocraBa. CkaHUPYIOMIAs TIPOCBEUNBAIOIIASL
MuKpockonus B COM.

[lonyyeHre »SJIEMEHTHOTO COCTaBa IOBEPXHOCTH TECTOBOIO OOBEKTA.
Onpenenenue pazpemeHuss COM.

Otuer no padorte.

MOJAYJIb 2. ®oKyCcHPOBAaHHBIII HOHHBIH IY4Y0K B HCCJIEI0BAHNH CTPYKTYPbI
u coctaBa (8 vac.)

IpakTnueckoe 3ansaTue 1. OCHOBBI MUKPOCKONIMHU (POKYCHPOBAHHBIM
HOHHBIM IY4YKOM. (4 yac.)

MeTonbl TOArOTOBKM 00pa3LoB K uccienoBanuto. OcHoBHble pyHkinu OUIL.
OcHoBHble 35eMeHThl yrpaBieHuss @UII. HavanbHass HacTpoiika: poKycHupoBKa U
acTurMatu3M. TpaBiieHHE TIOBEPXHOCTH, OIpPEACIICHHE pPa3MepoB OOBEKTOB.
B3auMOCBSA3p yCKOPSIFOLIETO HAINPSDKEHUsS, TOKAa MOHHOTO Iy4Ka W pa3pelieHUs.
MeToasl MUHMMH3ALUU apTePakToOB NMPU MOAU(PHUKALUU TOBEPXHOCTH HOHHBIM
ITyYKOM.

[Toryuenue wn300paXkeHUIl CTPYKTYpbl MOBEPXHOCTH CO3J@HHOIO OOBEKTA.
OrnpeneneHue pa3Mepos.

OtyeT o padore.

IIpakTnueckoe 3ansarue 2. [Ipoéonoaroroska GoxkycMpoBaHHBIM HOHHBIM
Nny4KkoM. (2 yac.)

MeTonbl TOATOTOBKM 0O0pa3loB K HCCIEAOBAaHUIO HA MPOCBEUYHUBAIOLIEM
DIEKTPOHHOM  MHKpockomne.  OrpaHuyeHus,  HakJIaJplBa€Mble  MPUPOAOHU
uccienyeMbix 00bekToB. [loIroToBKa MonepeyHoro ceueHust 00ObeKTa.

[Tony4yeHue NonepeyHoro ceyeHrs TeCTOBOTO OOBEKTA.

OtyeT o padore.

IIpakTH4yeckoe 3ansitue 3. Macc-CrieKTpOMeTPHYECKHIl AaHAIN3 XUMHUY€ECKOI0

COCTaBa B CKAHMPYIOLLEi 3JIEKTPOHHOI MUKPOCKOMUM. (2 Yac.)
Macc-cniektpomerp BTOpuYHbBIX HMOHOB. Hactponika @OUII Hacrporika

CHEKTpOMETpa. THIBl CHEKTPOMETPOB: JHEPTOAMCIIEPCHOHHBIA W BOJHOBOM.



[TapameTrpst COM n71st oITUMAIBHOTO UCCIIeT0BaHMsI cocTaBa 00bekTa. [lomyuenue
AJIEMEHTHOTO COCTaBa B TOYKE, MO JUHUU U KapThl. OOpaboTKa pe3yJibTaToB
aHaJM3a COCTaBa.

WNHTepakTUBHOE MOJYYEHUE SJIEMEHTHOTO COCTaBa MOBEPXHOCTU TECTOBOTO
00BbEKTA.

Otuer no padorte.

MOJAYJIb 3. IIpocBeyuBaoumias 3JeKTPOHHA MHUKPOCKOIHMSA CTPYKTYPHI U
cocrana (6 yac.)

IIpakTuueckoe 3ansaTre 1. OCHOBBI MPOCBEYHBAIOLIECH 3JIEKTPOHHOM
MHKpocKonuu. (2 Jyac.)

MeTonbl TOArOTOBKH 00pa3ioB k uccieaoBanuto. OcHoBHbie PyHKIMN [IDM.
OcHoBHBIE 2neMeHThl ympasieHuss [[OM. HawanbHas HacTpoiika: FOCTHPOBKA
ocBeTuTelNs, HOKycupoBKa U acturMatusMm. [lonmyuenue m3o0pa’keHUs B pPEKUME
mudpakiuy. CBETIONOJbHBIN U TEMHOMOJBHBIN pexkuM. CHEeKTpOCKONus Kpas
MOTEPb SHEPTUH IEKTPOHOB, OMera GUIbTP.

[Tonyyenne wu300pakKeHUN CTPYKTYphl TMOMNEPEYHOrO0 CEYEHUs OOBEKTaA.
Omnpenenenue pa3mMepos.

OtyeT o padore.

IIpakTueckoe 3anusarue 2. [IpocBeuynBaromas 3JIeKTPOHHASI MUKPOCKOIUS
BBICOKOI0 pa3pemenus. (2 yac.)

FOctupoBka IIOM nns BeIcOKOro paspemenus. Hactpoitka ocBeTuTens,
Koppekuuss  acturmaruzMa.  OrpaHuyeHusi,  HakJIaJblBa€Mble  IPHUPOAOH
uccienyeMbIX 00beKTOB. OmpeneaeHre 0CH 30HbI AJI1 KPUCTAIUIMYECKUX 0ObEKTOB.
KanuGpoBka yBenMueHu Mo pemeTke KpeMHHUS.

CTpyKTypa aTOMHBIX IJIOCKOCTEW MOMEPEYHOI0 CEYEHUs TECTOBOTO OOBEKTa
(uaTepaKkTUBHASA (hopMma).

OtyeTt o padore.

IIpakTnyeckoe 3ansitue 3. CkaHMPYOLIAs NPOCBEYMBAOLIAs YJIEKTPOHHAS
MHKpocKonus. (2 yac.)

FOctupoBka pexxuma CIIOM. KosnblieBoil AETEKTOp TEMHOrO MOJsl — BBIOOP
pexxumoB ADF u HAADF. 3aBucuMocTh KOHTpacTa OT TOJIIMHBI U CPETHErO
aTOMHOTO HOMepa. OCHOBBI ONIPEAEIIEHUS] XUMUYeCKOoro coctaBa B CIIOM.

OcHoBBI 271eKTpoHHON ToMorpaduu B pexxume CIIOM u IIOM.

MHTepakTUBHOE TMOJYyYEHUE DJJIEMEHTHOIO COCTaBa TECTOBOIO OOBEKTa
(uHTEepaKTHBHASA (hOopMa).

OTuer o padorTe.



V. YYEBHO-METOANWYECKOE OBECIIEYEHUME
CAMOCTOATEJBHOU PABOTbHI OBYUYAIOIIIUXCSA
VY4eOHO-MEeTOIUYECKOE oOecrnieueHue CaMOCTOATEJIBHON paboThI

oOydJaroImMxcs Mo AMCIHUIUIMHE «METOobI MUKPOCKOIIMM B MaTEpPHAIOBEICHUM
BKJIIOYACT B ceO:

— M1aH-Tpad UK BBHITOTHEHHS CAaMOCTOSTEIFHOU PAOOTHI IO JUCITUTIIMHE, B TOM
YHUCJIe MPUMEPHBIC HOPMBI BPEMEHH Ha BBITIOJTHCHHE 110 KXKIOMY 33JIaHUIO;

TpeOoBaHUs

K IMpCACTAaBJICHUIO

CaMOCTOSITCJIbHOM pa60TI)I;

HJIaH-I‘pa(l)HK BBLINOJIHEHUSI CAMOCTOATEJILHOH paﬁon o IMCIMIIJIMHE

)51

o OpMIICHUIO

KPpUTCPHUH OLUCHKH BBIIIOJIHCHHA CaMOCTOSITCIbHOM pa6OTLI.

Jara/cpoku
BBINOJIHEHUS

Bua camocrositeibHOI padoThI

IIpumepHbIe
HOPMBbI BpeMEeHH
HA BBINOJHCHHUE

®opmMa KOHTPOJIS

1-2 wenens

ITpopaboTka KOHCTIEKTa JIEKIIHHA.
IToaroroBka K MPakTHYECKUM
3aHATHSM.

7 yacoB

YO-1, YO-3

3-4 wenens

[TpopaboTka KOHCTIEKTA JIEKIIHH.
IToaroroBka K NpakTUYECKUM
3aHATHIM

7 yacoB

TIp-6, [1P-4

5-6 wenens

[TpopaboTka KOHCTIEKTA JEKIIHH.
IToaroroBka K MpakTHYECKUM
3aHATHAM

7 yacoB

TCl1

6-7 nenens

[IpopaboTka KOHCTIEKTa JIEKIIHH.
IToaroroBka K NpakTUYECKUM
3aHATHSIM

7 yacoB

YO-1,YO-3

8-9 nenens

[TpopaboTka KOHCTIEKTA JIEKIIHH.
IToaroroBka K NpakTUYECKUM
3aHATHIM

7 yacoB

TIp-6, [1P-4

10-11 menens

[IpopaboTka KOHCTIEKTA JIEKIIHH.
[MonroToBka K MpakTHYECKUM
3aHATHSIM

7 yacoB

TCl1

12-13 Henens

[TpopaboTka KOHCTIEKTA JIEKITHH.
HO}IFOTOBKa K IPAKTUYCCKUM
3aHATHUAM

7 yacoB

vO-1, YO-3

14-15 nenens

[TpopaboTka KOHCTIEKTA JIEKIIHH.
[MonroToBka K MpakTUYECKUM
3aHATHSIM

7 yacoB

TIp-6, [1P-4

16-18 nenens

[IpopaboTka KOHCTIEKTA JEKIIHH.
[MonroToBka K MpakTUYECKUM
3aHATHAM

7 yacoB

TCl1

10

19-20 menens

[TpopaboTka KOHCTIEKTA JIEKITHH.
[MToAroToBKa K MPakTUYECKUM
3aHATHAM

11 gaca

vO-1, YO-3

pe3ynbTaTOB




TpeOoBaHus K npeacTaBjieHUI0 U 0OPMIICHHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

CamocrosiTensHass padoTa MHO AUCHMIUIMHE «METoapl MUKpPOCKOIUHU B
MaTEepUaJOBEICHUNY 3aKII0YAETCs B IPOPAOOTKE KOHCIIEKTOB JIEKIIH, TOJATOTOBKE
pedepaToB, TOKIAI0B.

TpeOoBanus k npeacTaBjeHUI0 U opopmiieHHI0 pedepaToB

Pedepar oTHOCUTCS K KaTEropuu «IIMCbMEHHas padoTa» U opopmisieTcs 1o
npaBuiaM o(popMIIEHUS TUCBMEHHBIX padoT cryaeHTamu J[BOY.

Pedeparbl mpeacTaBistoTCs B MEYATHOM W DJIEKTPOHHOM  (opwme,
MOATOTOBJICHHBIEC KaK TEKCTOBbIE JOKYMEHTHI B pegaktrope MSWord.

CrpykrypHo pedepaT, Kak TEKCTOBBI JOKYMEHT, KOMIUIEKTYETCS IIO
CJIEIYIOLIEN CXEME:
— TuTynpHBIN TUCT — 00sA3aTeNIbHAS KOMIIOHEHTA pedeparta, epBasi CTpaHUIIA
(TuTynbHBIA JHCT pedepara OKEH pa3Mmeniarbcss B oOuiem (aitne, rae
MpeCTaBlIEH TEKCT pedepaTa);
— OcHOBHasi 4yacTh — Marepuaibl BBIIIOJHEHHS 3aJaHUM, pa30uBaeTcs IO
pyOpuKaM, COOTBETCTBYIOIIUX 3aJJaHUAM PalbOThl, C UEPAPXUUECKOU CTPYKTYpPOM:
IOYHKTBl — MOAMYHKTHI U T. 1. (PEKOMEHAyeTCsi B OCHOBHOW uacTu pedepara
3aroJIoBKH pyOpuK (MoapyOpHK) daBaTh MCXOAsA U3 (OPMYJIMPOBOK 3aJaHUN, B
dbopMe OTIIIaroJIbHBIX CYIIECTBUTEIbHBIX);
— BriBopl — 00s13aTennbHAs KOMITIOHEHTa pedepara, COIECPKUT 0000IIaronme
BBIBO/IbI 110 paboTe;
— Cnucok nuteparypbl — oOsi3aTenbHas KOMIIOHEHTa pedepara, ¢ HOBOM
CTPaHUIIBI, COJCPKUT CIHCOK HMCTOYHUKOB, MCIOJIB30BAHHBIX IMPH BHIOJHEHUH
paboThl, BKJIIOYAs DJIEKTPOHHBIE HWCTOYHHKK (CIHCOK HYMEpPOBaHHBIA, B
COOTBETCTBHH C MMPaBUIIAMU OTIMCaHus1 Onbmuorpadun).

HaGop Tekcra ocymiecTBisieTcss Ha KOMIIBIOTEPE, B COOTBETCTBUU CO
CJIEIYIONTUMU TPEOOBAHUSIMU:
— neyaTh — Ha OJHOM cTOpoHe jucTa 0enoit Oymaru popmara A4 (pazmep 210
Ha 297 MMm.);
— MHTEPBAJI MEKCTPOUHBIN — MOy TOPHBIN;
— mpudT — Times New Roman;
— pasmep mpudTa - 14 0T., B TOM YHCIIe B 3ar0JIOBKaX (B TAOJIHIIAX JOMYCKAETCs
10-12 ot.);



— BBIPABHUBAHUE TEKCTA — «II0 IIUPUHEY;
— MOJIsI CTpaHuUIIbL: JieBoe — 25-30 mM., mpaBoe — 10 MM., BepXHee U HUKHEE —
20 MMm.;

— HyMepalluisi CTPaHMI] — B NMPABOM HIKHEM YIUIy CTpPaHUIIbI (U1 CTpaHUIL C
KHUKHOM OpUEHTAaIUEeH ), CKBO3HAsI, OT TUTYJIBHOTO JIUCTA JI0 MOCIEAHEN CTPAHUIIBI,
apabckumu mudpamu (MIepBOi CTpaHUIICH CIYUTACTCS TUTYJIHHBIN JIUCT, HA KOTOPOM
HOMED HE CTAaBUTHCS, HA CIACAYIONICH CTpaHUIIE IPOCTaBIseTcs nudpa «2» u T. 1.).
- PEXUM aBTOMATHUYECKOIO MEPEHOCA CJIOB, 32 HUCKJIIOYEHUEM THUTYJIBHOTO
JUCTa W 3arojoBKOB BCEX YpOBHEH (MEpeHOC CIJIOB MJisi OTAENbHOro abd3ana
onokupyercs cpencrBamu MSWord ¢ momotibio komausl «@opmaty — ab3ail npu
BBIOOPE OMIIMH «3aMPETUTh ABTOMATUYECKUN TTEPEHOC CIIOBY).

Ecnu pucyHok win tabnuna pasmenieHsl Ha Jucte hopmarta oonbine A4, ux
CleAyeT YYUTBhIBaTh Kak OJHY cTpaHuily. Homep cTpaHuIbl B 3TUX CiIy4asx
JIOITyCKAETCsl HE TIPOCTABJISATS.

Croucok nuTepaTypbl U BCE IPUIIOKEHUS BKIIFOYAIOTCS B OOIIYIO B CKBO3HYIO
HYMEPAIMIO CTPAHUI] PAOOTHI.



VI KOHTPO.JIb JOCTUKEHUS LEJEA KYPCA

KoHTposmpyem OueHoYHbIE CPeICTBA
Ne ple pa3jiesibl / TeKyLIMil | NMPOMeKyTOYHast
Kon u HauMeHoOBaHHe HHAMKATOPA A0CTHKEHHS
n/n TeMbl KOHTPOJIb aTTecranus
AUCHHUTLIUHBI
1 MOJVJIb 1. nK-1.1 - 3HaeT OCHOBHBIC TIPUHIIATIBI CobecenoB | Bompockr k
CoBpeMeHHBIE Hcnonp3yeT 3HaHHUA | pabOTHI SNEKTPOHHON 1 aHue 3a4éTy
METOIBI OCHOBHBIX THIIOB HMOHHOW MUKPOCKOITHH (YVO-1), Ne 1-3
9KCIIEPUMEHTANl | METAJUIMYECKHUX, Jokman
BHBIX HEMETANTUYECKUX U (VO-3)
UCCIICI0BAHUI KOMITO3MIMOHHBIX VMeeT BEIOUPATh JIP Ne 1-2 | Bompocsl k
KOHJICHCHPOBAaH | MaTepUajoB ONTHMAJIbHBIA aJITOPUTM (ITp-6), 3a4éTy
HBIX Cpen pa3IMYHOTO HCCIEJOBaHUSI OCHOBBIBAsICh Pedepar Ne 4-7
Ha3HA4YeHHs, B TOM | Ha CBOMCTBax MaTepHana u (TTP-4)
quciie 3a1a4e€ UCCIICIOBaHUA
HaHOMAaTCpHaJIOB Brnaneet 3HanusamMu ocHOBHEIX | PaboTa Ha Bomnpockr k
A1 pEHICHUA PEKUMOB SJIIEKTPOHHO- obopyznoBa | 3auéry
NPO(ECCHOHANBHBIX | MHKPOCKOMHIECKOTO HUH Ne 8-15
3aj1a4 HCCIICIOBaHUSA CTPYKTYPHI U (TC1)
HaBBIKaMH BBIOOpa
IIK-5.1 - ONTHMAJIBHOTO PEKHM
OueHuBaeT HCCJIEI0BAaHUs MaTepuala,
COOTBCTCTBHC OCHOBBIBAsSICh Ha €r0
TOTOBOTO U3ICIIUA CBOMCTBAX M 3ajJiaue
3asBJICHHBIM HUCCIICI0BAHUA
MOTPEOUTETBCKIM
XapaKTepPUCTHKAM
IIK-5.2 -
[Iporuosupyer u
OIIMCHIBAET MPOIIECC
JIOCTHKEHUS
3aJ]aHHOTO YPOBHS
CBOICTB B
MaTepHaie
2 MOAVIJIb 2. IIK-1.1 - 3HaeT MeTO/IbI NEKTPOHHO- CobecenoB | Bompocsr k
Meronbt Hcnonb3yeT 3HaHUS | MUKPOCKOIIMUYECKOTO aHue 3auéry
00paboTkuy, OCHOBHBIX TUIIOB OLICHUBAHMS FOTOBOI'O (YO-1), Ne 16-19
aHau3a u METaJUINYECKHX, M3JIeNUS] Ha COOTBETCTBHE Joxman
MO/ICJIMPOBAHUS | HEMETAJUIMYECKHX U | HOTPEOUTENbCKUM (YO-3)
9KCIIEPUMEHTANl | KOMIO3UIIMOHHBIX XapaKTEPUCTHKAM.
BHBIX JaHHBIX MaTepHajIoB VYMeeT nonb30BaThCs JIP Ne 2-4 | Bompochl K
MOAVIJIb 3. Pa3IU4HOIO Mmeronamu nporHosuposanus | (IIp-6), 3a4€ry
[IpoceeunBaronn | Ha3HA4YEHMA, B TOM | W ONMCAHMSA MPOLECCa Pedepar Ne 20-22
asi SIEKTPOHHAs | 4ucie JIOCTYDKEHUSI 3aJJaHHOTO (ITP-4)
MUKPOCKOTIHUS HaHOMAaTepHasoB YPOBHSI CBOMCTB MaTepHaoB
CTPYKTYPbI U I peHICHUSA OCHOBBIBAasICh Ha pe3yibTaTax
cocraBa Npo(ECCUOHANBHBIX | 3JIEKTPOHHO-
3a1aq MHKPOCKOTTHIECKUX
HCCIIEI0OBaHUI
IK-5.1 - Brageer ciocoGHOCTBIO PaGorana | Bompocs K
OnenunBaer cobpaTh 1 MPOBECTH obopyznoBa | 3auéry
COOTBETCTBUE CpPaBHUTEJbHBIA aHAIN3 HUU Ne 6-18
TOTOBOI'O U3JEIH JIaHHBIX 3JIEKTPOHHO- (TC1)
3asBJICHHBIM MUKPOCKOIIMYECKUX
TIOTPEOHTENLCKIM WCCIIeIOBaHUM MaTepuana,
XapaKTEPUCTHKaM €ro CTpyKType U CBOUCTBAX,
IK-5.2 - crioco6ax paspaboTKK HOBBIX

[Iporuo3upyer u
OTIMCBIBAET TIPOIIECC
JTOCTH)KEHUS

MaTEPHUAJIOB C 3aIaHHBIMU
TEXHOJIOTUYECKUMHU U
(hYHKIIMOHAIILHBIMHU




3aJJaHHOT'O YPOBHS CBOMCTBaMH IIPUMEHUTEIBHO
CBOWCTB B K PELIEHUI0 OCTaBICHHBIX
Mmarepuane 3aJa4 ¢ UCHOIb30BaHNEM 0a3
JAHHBIX U JTUTEPATypPHBIX
HUCTOYHHUKOB

VIl CIMCOK YYEBHOI JINTEPATYPHI U
MH®OPMALIMOHHO-METOINYECKOE OBECIIEYEHUE
T CHUTIIAHBI

OcHoBHas JquTepaTypa
(2/1eKmpoHHble U nevamHvle U30aHus1)

1. ManoBa, T. B. CoBpeMeHHbIE METOJbl HCCIEAOBAaHUS BEIIECTBA.
DnexkTpoHHAs U OoNTUYECKas MUKpocKomus : yueoHoe mocobue / T. B. [lanoBa. —
Omck : OMckuii rocygapcTBeHHbINM yHUBEpcUTeT UM. @.M. JloctoeBckoro, 2016. —
80 c. — ISBN 978-5-7779-2052-2. — Tekct : snextponHbi // LludpoBoit
oOpazoBatensHbii  pecypc  IPR SMART [caiiT]. —  URL:
https://www.iprbookshop.ru/60748.htm |

Metoasl 30H10BOM MUKpockonuu : yuyeOHoe nocoodue / H. b. Pridun, H. B.

Peibuna, B. I'. JlutBunoB, A. B. Epmaumxun. — Ps3anp : Ps3anckuii
roCyJapCTBEHHBIA paguoTexXHU4YecKuid yHuBepcutet, 2014. — 48 c. — Teker :
anektponHbiit // Ludposoit o6pazoBarensHbiil pecypc IPR SMART : [caitT]. —

URL: https://www.iprbookshop.ru/121483.html
BoinonHenne pacdetHo-rpaduueckoil pabotrel mo Teme «PactpoBas

AIIEKTPOHHAS MUKPOCKOMUS» : y4eOHO-MeTouueckoe nocodue / coctaButenu /.
B. ®omun, B. JI. JIy6oB. — Capatos : By3zoBckoe obpazoBanue, 2017. — 41 ¢c. —
ISBN 2227-8397. — TekcT : 2eKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsI CHCTEMA
IPR BOOKS : [caiiT]. — URL.: http://www.iprbookshop.ru/57256.html

JlonmosHUTEILHASA JUTEPATypa
(newammule u 31eKMPOHHbBIE U3OAHUSL)

1. DxkcrepuMeHTaIbHas JICKTPOHHAS MUKPOCKOITHS BBICOKOTO Pa3peIICHUS
: mep. ¢ anrn. / JIx. Cnenc ; mox pen. B. H. Poxxanckoro. Mocksa : Hayka, 1986.
320 c.

[IOK Hb JIB®Y:

https://lib.dvfu.ru/lib/item?id=chamo:668653&theme=FEFU


https://www.iprbookshop.ru/60748.htm
https://www.iprbookshop.ru/121483.html
http://www.iprbookshop.ru/57256.html

2. IIpocBeumBaromiasi 5>JIEKTPOHHAS MHUKPOCKONUS M AUPPAKTOMETPHUS
MarepuanioB / b. @ynen, [x. M. Xay ; nep. ¢ auri. B. . Jlanunenko Mocksa :
Texnocdepa, 2011 903 c.

[IOK Hb IBDYVY:

https://library.dvfu.ru/lib/document/EK/6476F060-65FE-45C2-AB8A-
A41A66C7E823/K.W. Andrews et.all Intrpretation of electron diffraction Patterns.

Il ed./London 1971. 239p.
3. O6paboTka U MOJEINpPOBAHIE MUKPOCKOMUYeckux n3obpaxkenuii / b. H.

['pynun, B. C. IInotaukoB Bragusocrok : JaneHayka, 2010 349 c.

[IOK HE JIBOV:
https://library.dvfu.ru/lib/document/EK/48D46EBQ-66B8-49B3-9AE5-

CCBA78DCDA436/

4. CnpaBOYHMK 10 BaKyyMHOU 3JeKTpoHUKe. KOMIOHEHTHI 1 ycTpoiicTBa /
[T. Bacuep, K. Bnanken6ax, I'.-I1. buiym u np.] ; mox pen. Jx. Alixmaitepa, M.
Tamma ; mep. ¢ anri. E. b. MaxusHoBoit Mocksa : Texnocdepa, 2011 503 c., [4] n.

1IB. UJI.
[IOK HE JIBOV:
https://library.dvfu.ru/lib/document/EK/5C571969-A195-48E7-939C-
682F724D8CB8/

5. CrhpaBoYHMK MO MHUKPOCKOIHU [Jii HAHOTEXHOJOTHM : Tep. C aHri. /

MockoBCKMil TOocyAapCTBeHHbI yHUBepcuTeT, HayuHo-0Opa3oBaTeIbHBIM LEHTP
o0 HaHoTexHojorusM ; nox pea. Han fo, Yxyn Jlun Ban ; mayud. pen. . B.
SAmvunckuii. Mocksa : Hayunsiii mup, 2011 711 c., [6] 1. uB. ni.

ITOK Hb /IB®YV:

https://library.dvfu.ru/lib/document/EK/D797FCA1-DA08-46 AE-9ECC-
8286D8DE95B6 /

6. Z.G.Pinsker Electron Diffraction/ London. 1953. 443p.

7. J.C.Spence Experimental High-Resolution Electron Microscopy/ Oxford.
1998. 427p.

8. D.Shindo, K.Hiraga High-Resolution electron Microscopy for Material
Science/Springer. 1998. 190p.

9. PactpoBas »ieKTpOHHAsS MUKPOCKOIHUS U PEHTTEHOBCKHI MUKpOAHAIH3
nox pen.l'ommreiin Ku.1-2. Ilep.c anrn./M.: Mup. 1984. 303c.

10. dx.Kaynu ®@usuka gudpakuuu/M.:Mup. 1979. 432c¢.

11. H.Rose Geometrical Charged-Particle Optics ed.2 /Springer. 2012. 507p.

12. Earl J. Kirkland Advanced Computing in Electron Microscopy/Springer.
2010. 289p.



https://library.dvfu.ru/lib/document/EK/6476F060-65FE-45C2-AB8A-A41A66C7E823/
https://library.dvfu.ru/lib/document/EK/6476F060-65FE-45C2-AB8A-A41A66C7E823/
https://library.dvfu.ru/lib/document/EK/48D46EB0-66B8-49B3-9AE5-CCBA78DCD436/
https://library.dvfu.ru/lib/document/EK/48D46EB0-66B8-49B3-9AE5-CCBA78DCD436/
https://library.dvfu.ru/lib/document/EK/5C571969-A195-48E7-939C-682F724D8CB8/
https://library.dvfu.ru/lib/document/EK/5C571969-A195-48E7-939C-682F724D8CB8/
https://library.dvfu.ru/lib/document/EK/D797FCA1-DA08-46AE-9ECC-8286D8DE95B6%20/
https://library.dvfu.ru/lib/document/EK/D797FCA1-DA08-46AE-9ECC-8286D8DE95B6%20/

Ilepeyens pecypcoB
HH(POPMAIMOHHO-TEJIEKOMMYHUKAUOHHOU ceTH «AHTEepHET»

1. CrnpaBOYHHK MO0 KOHCTPYKIIMOHHBIM MaTepHaIaMm:
http://www.materialscience.ru/

VIII METOAMYECKUE  VKA3AHMS TI0 OCBOEHHIO
JTUCLHUTIJIMHBI

PexoMeHaauM N0 IVIAHUPOBAHMIO M OPraHU3AIMN BPEMeEHH,
OTBEJICHHOI'0 HA M3y4YeHHe JUCHUILTHHBI

Bpewmsi, oTBenéHHOEe Ha CaMOCTOATENIbHYIO paboTy, JOHKHO OBITh
MCIT0JIb30BAHO 00YYaIOIIKUMCS INIAHOMEPHO B TEYEHUE CEMECTPA.

[InanupoBaHue — Ba)KHEWIIasg yepTa 4YEIOBEYECKOM AesTenbHOCTU. s
OpraHu3ald y4eOHON JeATeNbHOCTH S()PPEKTUBHBIM BAPUAHTOM  SIBISIETCS
WCITIOJIb30BAHUE CPEJICTB, HAIIOMUHAIOMIMX O CTOSIIUX MEpe/ BaMu 3ajlayax, U Ux
MOCJIEIOBATEILHOCTH BBIMOMHEHUsI. B ponu Takux cpencts moryt ObiTh [T-
TeXHOJOTUH (CMAapT(HOHBI, T[UIAHIIETHI, KOMIBIOTEPHl H T.II.), HWMEIOIINE
NPWIOKEHUS/IPOrpaMMbl IO  OpraHu3aliy  pacrnopsiika JHs/Mecsua/rona u
CUTHAJIM3UPYIOMIUX O BaXXHBIX COOBITUSIX, HAPUMEP, O BBITOTHCHUH 3aJaHUH 110
JucuuIuIinHe «MeToabl MUKPOCKOIIUY B MATEPUATIOBEICHUI.

PerynspHocTh — mepBoe ycioBU€ MOUCKOB Oosiee 3PGHEeKTUBHBIX CIOCOOOB
pabotel. PexomenmyeTcs: BbIOpaTh ACHB/AHU HEJETH JIJIsl PEryJIsipHOMN MOATOTOBKH
Mo AUCHUIUITMHE «MEeTOobl MUKPOCKONHMH B MaTepUATIOBEACHUU», ITO MO3BOJIAT
MOPaJIbHO HACTPOUTHCS HA BBITIOJHEHWE MOCTABIICHHBIX 3aJ]1a4, MMOATOTOBUTHCS K
HUM M BbIpaOOTaTh MTpaBuJIa BHITIOJIHEHUSI U1 HUX, HAIIpUMEp, CHadasa mpopadoTka
MaTepuaa JeKIHi, YTeHHE EPBOMCTOYHUKOB, 3aTEM BbljieJIeHE U (UKCUPOBaHUE
OCHOBHBIX HJiel. PEKOMEHayeEMOE CpeiHee BpEMs IBA Yaca Ha OJHO 3aHATHE.

Onucanne MocjaeI0BaTEIbHOCTH AeHCTBUI 00yYarOIIuXCs
MPH U3YYEHUH TUCHHUILTIHMHBI

B cooTBeTcTBUU C 1ENSAMU U 3a/layaMH JTUCHUIUIMHBI CTYAEHT M3y4yaeT Ha
3aHATUAX W JIOMa pa3feibl JIGKIIMOHHOTO Kypca, TOTOBUTCA K MPAKTUUYECKUM
3aHATHUSM, MPOXOJUT KOHTPOJIbHBIE TOYKH TEKYLIEH aTTecTalluH, BKIHYAIOLIne
pasHble GOpMbI MPOBEPKU YCBOCHUSI MaTepHuana (codeceioBaHUE, TECTUPOBAHUE U

ap.).



OcBoeHME MHUCIUIUIMHBI BKJIIOYAET HECKOJIBKO COCTAaBHBIX 3JIEMEHTOB
y4eOHOH JesITeIbHOCTH:
1. BuumarenbHoe uTeHwe pabouedl mOporpaMmbl  y4eOHOM  JTUCHUILITUHBI
(moMoraeTr IeJOCTHO YBHUJAETh CTPYKTYpY H3ydaeMbIX BONpocoB). B Hei
COJICPKUTCSI TIEPEUYEHb KOHTPOJIBHBIX MCHBITAHUM I BCEX pPa3/ICIOB U TEM,
BKJIIOYAs SK3aMEH; yKa3aHbl CPOKHM CHAaud 3aJaHui, IPEAYCMOTPEHHBIX yuyeOHOMU
pOorpaMMoi Kypca TUCHUIIIMHBI « MEeTOIbl MUKPOCKOITUU B MaTEPUATIOBEICHUN Y.
2. HeoTbpemiemMoll cOCTaBHOM 4acThbl0 OCBOEHHUSI Kypca SIBJSIETCS IMOCEIICHHUE
JIEKIMHA ¥ UX KOHCHIEKTUpOBaHue. [ TyOOKOMY OCBOEHUIO JIEKIIMOHHOTO MaTepuana
CIIOCOOCTBYET MpeABapUTENIbHAS MOATOTOBKA, BKIIIOYAOIIAsl YTEHUE MPEIbIIyIIeH
JIEKIUH, paboTy ¢ YUCOHHKAMU.
3. PerynsipHasi moAroToBka K MpakTUYECKUM 3aHSATUSIM U aKTHUBHasi padoTa Ha
HUX, BKJIFOYAIOIIAS:
— MMOBTOPEHUE MaTepualia JEKIUU M0 TEME;
— 3HAKOMCTBO C TUTAHOM 3aHSTHUS U CIIMCKOM OCHOBHOM M JIOIMOJIHUTEIBLHOU
JUTEPATypbl, C PEKOMEHIALUSAMH I10 MTOATOTOBKE K 3aHATHIO;
— U3Yy4YCHHUE HayYHBIX CBEJICHUM MO TAHHOW TeME B Pa3HBIX YUEOHBIX TOCOOUSX;
— YTEHUE MEPBOUCTOYHUKOB U MPEAJIAraéMON IOMOTHUTEIBLHON JTUTEPATYPHI;
— MOCEUIEHUE KOHCYJbTAIMN C IIEJbI0 BBISCHEHUSI BO3HUKIIUX CIIOKHBIX
BOIIPOCOB MIPU MOJATOTOBKE K MPAKTUYECKUM 3aHSITHUSIM.
4, [TonroroBka Kk HSK3aMeHy (B TEUYEHUE CEMECTpa), MOBTOPEHHE MaTepuasa
BCET0 Kypca JUCHUIIIUHBI.

PexoMenaanuu no padore ¢ JuTepaTypou

W3ydyeHne TUCHUIUIMHBI CIEAYyeT HAauMHATh C NPOpabOTKH TEMaTH4YECKOIrO
IlaHa JIeKUUH, yaenss oco00e€ BHUMAHUE CTPYKTYpE U COJEPKAHUIO TEMbI U
OCHOBHBIX NOHATUI. M3ydeHUE «CIOKHBIX» TEM CIIEYET HAYNHATH C COCTABJICHUS
JIOTUYECKON CXEMBl OCHOBHBIX [OHATHUM, KaTErOpUM, CBA3EH MEXAYy HUMM.
[lenecoobpa3Ho mpuOETHYTh K KiIacCH(UKAIMKM MaTepuayia, B YaCTHOCTH TIpHU
U3YYEHUU TEM, B KOTOPBIX MPHUCYTCTBYET OOJBIIOE KOJUYECTBO HE3HAKOMBIX
MOHSATUH, KaTETOpHi, TEOPHi, KOHIEMIHNHA, JHO0 HACBIIEHHBIX WHMOpMAaIuen
THIIOJIOTUYECKOTO XapaKTepa.

[Ipu pabGore ¢ auTepaTypod 00s3aTEIbHO BBIMUCHLIBATH BCE BBIXOJHBIC
JAHHBIE 0 KaXXJIOMY HCTOYHHUKY. MOKHO BBINMCBHIBATH KPATKO OCHOBHBIE WIEH
aBTOpa M HMHOTAA NPUBOJAUTH Hauboyiee SPKUE W IOKa3aTeNbHbIE LUTATHI (C
yKa3aHueM cTpaHuil). Mmre apryMeHThl «3a» WIH «IIPOTHUB» UIEU aBTOPA.

UreHne HaydHOTO TEKCTa SIBIISETCS YaCThIO MO3HABATENBHON AEATEIIBHOCTH.
E€ uenp — n3Bneyenue u3 rekcra Heodoxoaumoit nupopmammu. OT TOro Ha CKOJIBKO



OCO3HAaHHA YHUTAIOIIMM COOCTBEHHas BHYTPEHHsS yCTaHOBKAa (HAaWTH HY>KHBIC
CBEJCHUS, YCBOUTb HWH(OPMALMIO IOJHOCTBIO WJIM YaCTUYHO, KPUTUYECKH
IPOAHAIM3UPOBATh MaTepual M T.[I.) BO MHOIOM 3aBUCUT 3(PPEKTUBHOCTH
OCYLIECTBIISIEMOTO ACUCTBUS.

Hcnonb3yilTe OCHOBHBIE YCTAHOBKH P YTEHUU HAYYHOTO TEKCTA:

1.  undopmanmoHHO-TIOMCKOBas (3aaya — HaWTH, BBIIEIUTh HCKOMYIO
uHpOpPMAIIUIO);
2.  ycBauBaromas (YCWJIHMsS YUTATENsl HaIpaBJICHbl HA TO, YTOOBI KaK MOKHO

MIOJIHEE OCO3HATh M 3allOMHUTH, KAK CAMU CBEJCHUS M3JIaracMble aBTOPOM, TaAK U
BCIO JIOTHKY €T0 PacCyXJIeHUN);
3. AQHAJIMTUKO-KPUTUYECKAsT (YUTATEIb CTPEMHUTCS KPUTUYECKH OCMBICIUTH
MaTepHa, MPOAHAIM3UPOBAB €T0, ONIPENEIUB CBOE OTHOLIEHUE K HEMY);
4. TBOpYECKas (CO3JaeT y YMUTATENsI TOTOBHOCTh B TOM WJIM MHOM BHUJE — KaK
OTHPABHOM MYHKT JJII CBOUX PACCYXKJICHHH, KaKk 00pa3 Jyisl JSUCTBUS 110 aHAJIOTUH
Y T.I. — UCMOJIb30BATh CYKJI€HUS aBTOPA, X0 €r0 MBICIIEH, pe3yJIbTaT HAOIIOICHNUS,
pa3pabOTaHHYIO METOJUKY, IOMOJHUTh UX, MIOJIBEPIHYTh HOBOM MPOBEPKE).

J71st paGoThI C HAYYHBIMU TEKCTAMU MIPUMEHSUTE CICAYIONINE BUJIbI YTCHUS:
1. oubnuorpaduueckoe — IpOCMaTPUBAHUE KapTOYeK KaTajiora,
PEKOMEHAATENBHBIX CIIMCKOB, CBOJIHBIX CIIMCKOB >)KYPHAJIOB M CTAaTEH 3a TOJ U T.IL.;
2. IIPOCMOTPOBOE — HCIIOJB3YETCS ISl MOWCKAa MaTepHaoB, COAEPKAIIMX
HY)XHYI0 HHGOpMaIMIO, 00BIYHO K HEeMy MOpuOerarT cpasy mocie paboThl co
CIIMCKaMU JIMTEpaTypbl U KaTaJIOTaMH, B PE3yJIbTATE TAKOIO0 MPOCMOTPA YUTATEIb
yCTaHaBJIMBAET, KAKKE U3 NICTOYHUKOB Oy IyT UCIIOIH30BaHbI B TalibHEHIIIEH paboTe;
3. O3HAaKOMHTEJIBHOE — IMOJPa3yMeBaeT CIUIOUIHOE, JTOCTATOYHO MOAPOOHOE
MPOUYTEHUE OTOOPAHHBIX CTaTEH, TJIaB, OTIEIBHBIX CTPAHMII, IEJIb — TO3HAKOMHUTHCS
C XapakTtepoM HH(OpMaIMU, Yy3HATh, KaKU€ BOIMPOCHI BHIHECEHBHI aBTOPOM Ha
paccMOTpEHHE, MPOBECTH COPTUPOBKY MaTepHUana;
4. U3yyYarlllee — MPEAnojaracT JOCKOHAJIbHOE OCBOCHHME MaTepuania; B XOZIe
TAKOTO0 YTEHUS MPOSBIISIETCS JOBEPUE YUTATENSI K aBTOPY, TOTOBHOCThH NMPHUHSTH
U3JI0KCHHYI0O HWHGOpMAIUIO, pealn3yeTcsl yCTaHOBKAa Ha TNPENETbHO TOJIHOE
MOHMMAaHHUE MaTepuana;
S5. AHATTUTHKO-KPUTHIECKOE U TBOPUYECKOE UYTECHUE — JIBA BHUJIA YTCHHS OJHM3KHE
MEXIy COOOM TE€M, UTO yUaCTBYIOT B PEIIICHUU UCCIIENOBATEILCKHX 3a1a4. [lepBbiii
M3 HUX IIpEarojiaracT HalpaBJICHHbIM KPUTHYECKUN aHalIu3, KakKk CaMou
uH(pOpMaIuK, TaK U CIOCOOOB €€ MOJYyYEHHUs U MOJayu aBTOPOM; BTOPOE — MOUCK
TeX CYXXJIEeHU, (AaKTOB, M0 KOTOPHIM WJIH B CBSI3U C KOTOPBIMH, YATATENb CUATAET
HY>KHBIM BBICKa3aTh COOCTBEHHBIE MBICIIH.



OCHOBHBIM [JIsl CTYyACHTA SIBIIIETCS HW3ydYalollee YTEHWEe — WMEHHO OHO
nmo3BOJIIeT B paboTe ¢ y4eOHOW IMTEepaTypodl HakaruiMBaTh 3HAHUS B
npodecCUOHAIBHOM 001acTH.

[Ipu pabore c naWTEepaTypod MOKHO HCIOJIB30BaTh OCHOBHBIC BUJIBI
CUCTEMATU3UPOBAHHOM 3aMTUCH TTPOYUTAHHOTO:

1.  AHHOTHpOBaHHE — MPEACIBHO KPATKOE CBSI3HOE OMHCAaHUE MPOCMOTPEHHOU
WM TIPOYUTAHHOW KHUTH (CTAaTbU), €€ COACpKAHHUS, MCTOYHHUKOB, XapaKTepa U
Ha3HAYCHMUS.

2.  IlmanupoBaHHe — KpaTKas JOTHYECKasi OpraHu3alrs TeKCTa, PacKphIBAIOIas
coJiepsKaHue U CTPYKTYpPY U3y4aeMoro mMaTepuara.

3. Te3upoBanue — JaKOHUYHOE BOCIPOU3BEICHUE OCHOBHBIX YTBEPKIECHUN
aBTopa 0e3 nmpuBieueHus: GaKTUIECKOTO MaTepHaa.

4,  llutmpoBaHME — TOCIOBHOE BHITTUCHIBAHUE U3 TEKCTA BBICPIKEK, U3BIICUCHUH,
HanboJee CyNEeCTBEHHO OTPAXKAIOIINX Ty WM UHYIO MBICIH aBTOPA.

5. KonHcnekTupoBaHue — KpaTKOE U MOCIEA0BATEIHHOE U3I0KEHHUE COACPKAHUS
MPOYUTAHHOTO.

IToaroroBka kK NPaAKTHICCKUM 3aHATHAM

[Ipr nOArOTOBKE K MPAKTUUECKUAM 3AHSTUSIM PEKOMEHIYETCS TTOJIb30BaThCS
MaTepuagaMy JICKIIMH, PEKOMEH/IOBAaHHOW JIUTEPATYpOd M pecypcaMHd HUHTEPHET.
Bompockl, kKOTOpble BBI3BIBAIOT 3aTPYJHEHHUE MPU TMOATOTOBKE, JOJKHBI OBITh
3apaHee CQOpPMYJIMPOBAHBI M O3BYUYEHBI BO BpEMsl 3aHSITHM B ayJUTOPUU IS
JIOTIOJIHUTENBHOTO Pa3bsACHEHUs TMpenojaBareneM. OTBETbl, BBIHOCUMbBIE Ha
o0CyXXJIeHHEe, JOJKHBI OBITh TIIATEIHHO IMOJTOTOBJICHBI W MO HHUM COCTaBJICHA
cxema (IJ1aH), KOTOpPOW CTYJIEHT IMOJb3yeTcsl Ha 3aHATud. lIpu oTBeTe Hamo
JIOTUYECKH TPaMOTHO BBIpAXKAaTh U OOOCHOBBIBATH CBOKO TOYKY 3PEHHS, CBOOOIHO
ONIEPUPOBATH MOHATUSIMU U KaTeropusiMu. [Ipy caMOCTOSITENbHOM pPELICHUU 3a]1a4
HY)KHO OOOCHOBBIBaTh K&XKJBIM JTall pEelIeHUs, HCXOJsi U3 TEOPETUUECKUX
MOJIOKEHUN Kypca.

3agaHue HA I0M K NPAKTHYECKUM 3aHATHAM
[IpocmoTpeTs Matepuan JEKUUH, YUY€OHUKH W MOJArOTOBUTHCA K HAy4HOU
JUCKYCCUM W TPYNIIOBOMY OOCYXJEHHIO TMOJYyYEHHBIX pEe3yJbTaTOB. 3alluTa

pedepata. OTBETHI Ha BOIIPOCHI IIPETOJaBaATES.

IloaroroBka K caaue KO/UVIOKBUYMOB



[Ipy moAaroToBKE K Cl1ady€ KOJUIOKBUYMA BOCHOJIB3YWTECH MaTe€pHUAIaMU
JICKIIUH U pEKOMEHI0OBAHHOU JINTEPATYPOU.

IToaroroBka K 3K3aMeHy

B mporiecce moAroToBKH K 3K3aMeHy, CIeIyeT JUKBUIUPOBATH NMEIOIINECS
npoOenbl B 3HAHUSX, YIIIyOUTb, CHCTEMAaTHU3UPOBATH W YNOPSIOYUTH 3HAHUA.
Oco6oe BHUMaHME CIeAyeT YAeIUTh OpraHn3aluy NOArOTOBKH K K3aMeHaM. Jlis
3TOr'0 BaXHbI CJIEAYIOINE MOMEHTHI - COOJIIOJIEHUE peXUMa JHS: COH HE MeHee 8
4acoB B CyTKH; 3aHATHUS 3aKaHYMBATh HE O3/AHEE, YeM 3a 2-3 yaca J10 CHA; IPOTYyJIKU
Ha CBEXEM BO3JlyX€, HEyTOMUTEIIbHbIE 3aHATUS CIIOPTOM BO BpEMs MEPEPHIBOB
MEXIy 3aHATUAMU. Hanmune moiHbIX cCOOCTBEHHBIX KOHCIIEKTOB JICKIIUHN SBIISETCS
HEOOXOJMMBIM YCJIOBHEM YCHEIIHOM COauyM 3K3ameHa. Eciiv mpomyieHa Kakas-
an00 JeKuus, HeOOXOJAUMO €€ BOCCTAaHOBUTh, O0AyMaTh, YCTPAHUTh BO3HUKILKE
BOMPOCHI, YTOOBI 3alIOMUHAHNE MaTepuaia ObII0 0CO3HAaHHBIM. Clie1yeT TOMHHUTD,
YTO [P MOJArOTOBKE K dK3aMEHaM BHayalle HaJl0 IPOCMOTPETh MaTepuai Mo BCEM
BOIPOCAaM CAaBa€MOM TUCIUIUIMHBIL, 1ajJee OTMETUTh i ce0si Hanbosee TpyaHble
BOIPOCHl W 00sA3aTeNbHO B HHUX pa3oOparbcd. B 3akimioueHue emie pas
1eJ1€CO000Pa3HO MOBTOPUTH OCHOBHBIE IIOJIOKEHUSI.

IX MATEPUAJBLHO-TEXHUYECKOE OBECIIEYEHME
JTUCHUIIIAHBI

VYyeOHble 3aHATUS 1O JUCIUIUIMHE MOTYT TPOBOJUTHCA B CIEIYIOIIUX
MOMEIICHHIX, OCHAIIIEHHBIX COOTBETCTBYIOIUM 000PYI0BAaHUEM M MPOTPAMMHBIM
oOecrieueHneM, pacnoyiokKeHHbIX 1o aapecy 690022, r. Bragusoctok, 0. Pycckuii,
. Asxkc, 10:

[lepeyerHr MaTepUATbHO-TEXHUYECKOTO M TPOTPAMMHOTO OOECTICUCHHUSI
JUCITUTUTMHBI IPUBEJICH B TAOJIHIIE.

HanmeHnoBanue

CIICUAJIbHBIX Hepequb JIMICH3UOHHOI'O

v OCHaHIeHHOCTB CIICIIMAJIBHBIX l'IOMeI_HCHI/II\/’I )5
MTOMEIICHUH U . MIPOrPaMMHOTO 00eCTIeUeHHS.
TIOMCHIICHUHN JIA IIPOBEACHUA yqe6HI:.IX

MOMEIEHHUH IS N % PexBU3UTHI MOATBEPAKAAIOLIETO
. 3aHATHH, JJI1 CAMOCTOSTEILHON paOOThI
CaMOCTOSITEIIbHOM JIOKYMEHTa

paboThIt

YueOHble ayAUTOPHH ISl IPOBECHHS yUeOHBIX 3aHATHH:

CKaHUPYIOMHI 3JIEKTPOHHBIA MHUKPOCKOII C
SHEPrOMCIIEPCUOHHBIM U BOJIHOBBIM
MHUKPOaHAIM30M, JJIEKTPOHHBIH MHUKPOCKOII C

L325 (OKyCHPOBaHHBIM HOHHBIM ITyYKOM,
MPOCBEYNBAIOLINH 3JIEKTPOHHBIH MUKPOCKOII,
BBICOKOIIPON3BOIUTENBHBIE PA0OYHe CTaHLIUH

JUISL MOJICJIMPOBaHMs M 00pabOTKH PE3yJIbTaTOB.

1B coorsercTBum ¢ m.4.3. ®rocC




D501, D601

MynsTumMeauiiHas ayautopus: [Ipoexrop
Mitsubishi EW330U, DkpaH npoeKIMOHHBII
ScreenLine Trim White Ice, mpodeccnonansaas
KK-manens 47", 500 Kn/m2, Full HD
M4716CCBA LG, noacucrema
BHICOMCTOYHUKOB ToOKyMeHT-kKamepa CP355AF
Avervision; moicucTeMa BHICOKOMMYTAIIHH;
MOJICUCTEMA ayJHOKOMMYTALUH U
3BYKOYCWJICHHST; TIO/ICUCTEMa HHTEPAKTHBHOTO
ynpasneHus; KomnbsroTepHslit knacc Ha 26
pabouunx mMect. Pabouee MecTo: MoHOOIOK
Lenovo C360G-i34164G500UDK

[Tomemenns s CaMOCTOATENBHOM PaOOTHI:

A1042 ayauropus s
CaMOCTOSITEIILHOM
paboThI CTYyICHTOB

Momno6iok Lenovo C360G-i34164G500UDK —
115 wr.; HTErpUpOBaHHbII CEHCOPHBII
muctieit Polymedia FlipBox; Komup-npusaTep-
LBETHOH cKaHep B e-mail ¢ 4 noTkamu Xerox
WorkCentre 5330 (WC5330C; ITosHOIBETHBIN
Konup-npuHTep-ckaHep Xerox WorkCentre
7530 (WC7530CPS O6opynoBanue s
WHBAJIHMJOB U JIUI] C OTPAaHUYECHHBIMHU
BO3MOXHOCTAIMU 370p0oBbs: Jlucrnuiel bpaiins
Focus-40 Blue — 3 urr.; Jucrueit bpaiiss
Focus-80 Blue; Pabouas cranuus Lenovo
ThinkCentre E73z — 3 wir.; Bugeo yBeaudurens
ONYX Swing-Arm PC edition; Mapxkep-
mukTodor Touch Memo mudposoii;
YcTpoiicTBO TOPTaTUBHOE ISl YTEHUS
IJI0CKOTIeYaTHBIX TekcToB PEarl;
CkaHHMpPYIOIIAs M YUTAIOIIAs MalInHA ISt
HE3PSTYUX U cIa00BHUAAIMINX MTOIB30BaTEIEeH
SARA; Ilpunrep Bpaiinst Emprint SpotDot - 2
wt.; [IpunaTtep Bpaitng Everest - D V4; Buneo
yeenmuunrenis ONY X Swing-Arm PC edition;
Buneo yBenuuurens Topaz 24” XL
CTAallMOHAPHBIN AIIEKTPOHHEI; O0yJaromas
cucTeMa JUIs IeTel TaKTHIIbHO-peveBast, 1100
JUTISL JIFOJIeH ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMU
310pOBbs; YBenuuuTens pyuHoi Buneo RUBY
MOPTaTUBHBIN — 2 TIT.; DKpaH Samsung
S23C200B; Mapkep-aukrodon Touch Memo
U POBOH.

Microsoft Windows 7 Pro MAGic
12.0 Pro, Jaws for Windows 15.0
Pro, Open book 9.0, Duxbury
BrailleTranslator, Dolphin Guide
(xoHTpakT Ne A238-14/2);
HewuckirountensHple TpaBa Ha
ucnonszoBauue [10 Microsoft
pabounx CTaHIUI MOJIB30BaTEICH
(xoHTpakT JA-261-18 oT
02.08.2018): - nuieH3Us Ha
KIIMEHTCKYIO OIIEpallMOHHYIO
CHCTEMY; - JIMLIEH3US Ha TTaKeT
0(HCHBIX MPOAYKTOB 15l pabOTHI C
JIOKYMEHTaMH BKJIFOYast
¢dopmar.docx , xIsx , .vsd, .ptt.; -
JIMLEH3HS T1a TIPABO MOKITIOYCHUS
MOJIb30BATEINS K CEPBEPHBIM
OTIEPAIIMOHHBIM CHCTEMAM ,
rcnonbp3yeMsM B JIBOVY : Microsoft
Windows Server 2008/2012; -
JIMLEH3Ms Ha TIPaBO MOJKITIOYESHUS K
cepsepy Microsoft Exchange Server
Enterprise; - nuieHsus na npaso
TOJIKJTFOUEHHS K BHYTPCHHEH
uH(OPMALMOHHOI crcTeMe
JIOKYMEHT0000POTa U MOpTaITy C
BO3MOXKHOCTBIO TIOUCKA
uH(pOpMaLK BO MHOXKECTBE
YIaJCHHBIX H JIOKATBHBIX
XpaHWINIIAX, pecypcax,
6ubnroTexax HHGOpMaLUH,
BKJIFOUasi HOPTaJIbHBIC XPAHUIIUILA,
ncnonp3yemoit B JIBOY: Microsoft
SharePoint; - nuuen3us Ha npaBo
MOJIKITIOYEHHS K CUCTeMe
LEHTPAIN30BAHHOTO YIIPABICHUS
paboYrMK CTaHITUSMH,
ucrions3yemoit B JIBOY: Microsoft
System Center.




X ®OHAbI OHEHOYHbBLIX CPEJACTB

OueHouyHbIE CpeACTBA ISl IPOMEKYTOUHON aTTecTaAllU

Koa u HauMeHnoBaHune

Pe3ysabTaThl 00yyeHus1

IIxaJja oueHUBAHUA IPOMEKYTOYHOM

UH/IMKATOpa aTTecTaluu
KOMITeTeHI[UH He 3auTeHo 3aureHo
3HaeT B3aMMOCHCTBYS OTtcyTcTBHE 3HAHUN CryaeHT nokasai
3ap}DKeHHBIX YJacTHIl C CUCTEMATHUUYCCKUE
BEIIIECTBOM, 00 3JIEKTPOHHON
3HaHUs, BO3MOXKHBI
OMTHKE, KOHCTPYKIHSIX
ANIEKTPOHHBIX MUKPOCKOIIOB HC
CTPYKTYPUPOBAHHLIC
3HaHUS,
MMpEaACTaBIAOIINC
IK-1.1 - c000Ii CBA3HOE,
Hcnonp3yer 3HaHuA JIOTUYECKOE
OCHOBHBIX THIIOB PaCKpBITHC BOIIPOCA,
METAJINIMYCCKUX, BO3MOXHBI
HEMCTATNIMYECCKUX U HETOYHOCTHU B
KOMITO3UIITMOHHBIX OTBCTC Ha
MaTCpHraIoB MMOCTaBJICHHBII
Ppa3JIn4HOTO BOIIPOC

Ha3HAa4YCHUs, B TOM
HHUCJIIC

YMeeT Hcrons30BaTh 3HAHUS
0 B3aMMOJECUCTBUU

OTcyTCcTBHE YMEHUI

YcnemHoe uin B 1eioM
YCIEIIHOe, HO HEe
CHCTEMATHIECKOE

HaHOMaTepHaHOB 3apsHKCHHBIX YaCTHIL C .
JUTA peleH s BEILIECTBOM, 00 3JIEKTPOHHOM YMEHHE B PUMEHCHHH
OITHKE, KOHCTPYKIHSIX 3HaHUM I
MPOhECCHOHATbHBIX SIIEKTPOHHBIX MUKPOCKOIIOB BBINOJIHEHHS
3aaa4 JUTSL peIICHUS MPAKTHICCKUX 3a/1a9
podeCCHOHANBHBIX 3a/1a4
OTCyTCTBHE HABBIKOB TTOJIHOCTBIO WIIH B
BJIaJICHHIA, OIIBITa €JI0M
Biageet HaBeikamMu (Bax ’ ) 1
chopMUpOBaHHEIE
MPUMEHEHUS IJEKTPOHHBIX
HaBBIKH (BJIaJICHU),
MHUKPOCKOTIOB JIJISl PELICHUSI
MIPUMEHSIEMbIE TIPU
npodecCHOHANBHBIX 3a/1a4
PEILICHUH MPAKTHYECKUX
3a1a4
3HaeT GopMyITHPOBKU OTtcyTcTBHE 3HAHUI CTyneHT nmokasai
OCHOBHBIX IIOJIOXKEHUI CHCTEMATHUECKHE
TEOPHUHU CTATUYECKOTO U
3HaHHA, BO3MOKHbI
JMHAMHYECKOTO PACCESTHHS
CBETa, Pa3IMIHbIX HC
[IK-5.1 - pUGIIKEHHH, HX CTPYKTYpUPOBAHHBIE
OrneHnBaeT NPUMEHUMOCTH. 3HAHU,
COOTBETCTBHUC IpeACTaBIAOIINC
TOTOBOT'O U3MIETUS co00#1 cBA3HOE,
3as1BJICHHBIM JIOTUYECCKOEC
MOTPEOUTETHCKIM pacKpBITHE BOIPOCA,
XAPaKTCPUCTHUKAM; BO3MOXHBI
HCETOYHOCTHU B
OTBETC Ha
MMOCTABIICHHBIN

BOIIPOC




YMeeT oAroToBUTHL
00pas3Ibl K UCCICIOBAHUSIM

OTtcyTcTBHE YMEHHH

VcnenHoe Wi B 11€JIOM
YCIICIIHOE, HO HE
CHCTEMATHYECKOE
YMEHHE B IPIMCHEHIH
3HAHUN IS
BBIIIOJTHEHUS
MPAKTHIECCKUX 3219

Baneer HaBeIKaMH
HCITOJIb30BaHUs METOIUKH
JNEKTPOHHO-
MHUKPOCKOTTHYECKOTO
aHaJIn3a

OTCyTCTBHE HaBHIKOB
(BIameHu, OTbITa)

IlonHocThIO MK B
LIeJIOM
c(hOopMHUpPOBaHHBIC
HaBBIKY (BNaJeHUs),
MIPUMEHsIEMbIE TIPU
PELIEHUH MPAaKTHYECKUX
3a71a4

ITK-5.2 —
IIpornosupyer u
OIMCHIBAET MPOLIECC
JIOCTHKECHUS
3aJJaHHOTO YPOBHSA
CBOWCTB B
Marepuaie

3HaeT GOpMyIHPOBKU CTPYKTYpPHPOBAHHBIC

OCHOBHBIX ITOJI0KCHUH 3HaHHA,

TEOPUU CTATUYECKOIO U IMPEACTABJIAOIINC

JUHAMHUYECKOI'0 pacCesHHUs coboi CBSI3HOE,

CBETAa, pasjIMIHbIX JOrnyeckKoe

Egﬁigﬁ;ﬁifﬂ = packpeITHE BOIIpOCa,
BO3MOYKHBI
HETOYHOCTH B
OTBETE HA
MIOCTaBJICHHBIMN
BOIIPOC

OTtcyTcTBUE 3HAHUN

CTyneHT nokasan
CHCTEMAaTHYECKHUE
3HAaHHUSA, BO3MOYKHBI
HE

‘YMeer BEpHO peluTh 3a1auy
MMPUMEHCHUA METOI0B
MUKPOCKOINHU JJIA OTIMCAHUA
CBOWCTB MaTepuasa

OTcyTCcTBHE YMEHUI

VYcneniHoe v B 11EJIOM
YCHELIHOE, HO HE
CHCTEMAaTHYECKOE
YMEHHE B IPUMEHEHUHU
3HAHUN 115
BBITIOJTHEHHUS
MPaKTUYECKUX 3a7a4

Biageet HaBbIKaMH Ha
OCHOBE JIaHHBIX JJIEKTPOHHO-
MHUKPOCKOITHYECKOTO
aHanu3a MporHo3upoBaTh
CBOICTBa MaTepuaia

OTCcyTCTBHE HABBIKOB
(BmageHuit, ompITa)

ITonHocTshiO MK B
LeJIOM
c(hopMHpOBaHHBIE
HaBBIKH (BJIaICHUSA),
IIPUMEHsIEMbIE TIPH
PELIeHUH MPAKTHYECKNX
3a1a4

Cnucox BONpPOCOB K 3a4éTy

1. OcHOBHBIE TPOLIECCHl MPHU B3AUMOJCHCTBUM SJIEKTPOHOB C BELIECTBOM.

PaccestHue anekTpoHoB. I'eHepanuss BTOpUUHBIX SJIEKTPOHOB.

2. OCHOBHBIE TIPOLIECCHI TIPHU B3aWMOJICHCTBUU 3JIEKTPOHOB C BEIIECTBOM.

XapakTepucTUIeCcKoe

PEHTTCHOBCKOC U3JIYUYCHHUC.
3. OCHOBHEBIE MponueCChl IpPHU B3aUMOICHCTBUU QJICKTPOHOB C BCIICCTBOM.

KatonoaroMuHeCIIEHITHS,

PanunarimonHbie MOBPEXICHHUS.

PEHTTEHOBCKOE

reacpanus

U3IIy4YEHHE.

I1IJITa3MOHOB 141

Topmo3Hoe

(hOHOHOB.



4. IlapameTpbl 3JIEKTPOHHOrO NyykKa. MHTEHCMBHOCTh, KOT'€PEHTHOCTD,
ciekTp. ICTOUHUKY 3JIEKTPOHOB (3JIEKTPOHHBIE MTYIIKH).

5. XapakTepUCTUKM MArHUTHBIX JIMH3. AOeppaluyd MarHUTHBIX JIMH3.
Koppekrops! abeppanuii.

6. Paspemenue snexTpoHHOro MuKpockomna. ['nmyOuna (okyca u rimyouna
TOJIS.

7. CucTeMbl perucTpaluny 31EKTPOHOB.

oo

BakyyMHas cuctema 3J€KTPOHHOTO MUKPOCKOA.

9. IlonroroBka oOpa3noB. OCHOBHBIE BUABI 3arps3HEHUl. Jlepkarenu
00pasIoB.

10.Pentrenonckas cnekrpomerpus (EDS). CriektpoMeTpsl peHTI€HOBCKOTO
m3nnydyeHus.  [lomynpoBOAHUKOBBIE ~ JI€TEKTOPbl  PEHTIE€HOBCKOTO
mznyuenus. Apredaxtel EDS. [IpoctpanctBeHHoe pa3pemenue B EDS.

11.Cunextpomerpusi noteps sHepruu 31ekTpoHoB (EELS). [luk HyneBbIx
notepb. Mansie notepu s3Heprun. O01acTh OONBIIMX MOTEPB.

12.PexxuMbl IPOCBEUMBAIOLLETO 3JIEKTPOHHOTO MUKPOCKOIIA B TApAJUIETbHOM
U cxonsueMcs nyuke. Judpakuus BeIOpanHo# o6nactu. CBETI0NONbHOE
U TEMHONOJbHOE u300paxkeHue. CkaHupyIoUlas MpPOCBEUMBAIOIIAS
ANEKTPOHHASE MUKPOCKOIIHS.

13.Pexxum nmudpakumu. Kunematudeckoe mnpuOimkenue. 3akoH bporra-
Bynsga. O6patHas pemerka. Muaexcel Mumniepa-Beiica. Cepa DBanba.
BekTop OTKIOHEHMS. ATOMHBIA M CTPYKTYpPHBIA (PAKTOPBI paccesHusl.
Paspemiennbie u 3ampeieHHbie  peduiekchl. PasmepHbie 3¢ dexTs B
T paKIvg.

14. lunamuueckas qudpakius. IKCTUHKIMA. KoloHkoBoe mpubinxkeHue.

15. ludpakuus B cxoasmemcs myuke. Kukyun-nunuu.

16.Koutpact u wu300pakeHME B MPOCBEUMBAIOUIEM  JIIEKTPOHHOM
MuKpockone. KoHTpacT TMJIOTHOCTM Y TOJIIMHBIL.  Z-KOHTPACT.
JHudpakuMOHHBII KOHTpAcT, JBYX-IIydyKoBas TeoMeTpus. IPDeKTs
TOJIIIMHBI U U3TH0Aa IIICHKH.

17.N306pakenne iockux nedexton. TpaHCIAMOHHbIN KOHTpAcT. Jled ekt
ynakoBKU. ['panuiisl ¢as.

18.1Tonst ynpyrux HanpspkeHud. KOHTpakT OT OJMHOYHOM JUCIIOKAIWU.
JlucnokalMoHHbIE NETIH U JTUTIOJIH.

19.Matpuia paccesHus.

20.@a30Bblii  KOHTpakT. [IpocBeunBaromas MHUKPOCKONMS — BBICOKOTO
paspenieHusl.

21.®yHKIMS Iepeavu IEKTPOHHOTO MUKPOCKOTIA.

22.JlopeHiieBa MPOCBEUMBAIONIAs AIEKTPOHHAS MUKPOCKOTIHSL.



IIpumep 3K3aMeHAIIMOHHOTO OUJIETA

1. CucreMsbl perucTpanuy JEKTPOHOB.

2. OcHOBHBIE TIpOLIECCH TMPU B3aUMOJECHCTBUU 3JEKTPOHOB C BEIIECTBOM.
XapaKkTepucTUYECKOE PEHTTEHOBCKOE U3IydYeHHE. TOpPMO3HOE PpPEHTIEHOBCKOE
U3IIy4YEHHE.

Texkyumas arrecranus
Ipumeps! Tem s gokaanos (YO-3) u pedeparon (I1P-4)

Moayab 1. Tema 1. ®dusuyeckue NPUHLUMIBI COBPEMEHHBIX HAYyYHBIX
npudopos
1. IlepemoBele ~ METONBI  HMCCIENOBAHUSA  CTPYKTYphl M CBOMCTB
KOHJICHCUPOBaHHBIX cpell. COBpEMEHHOE pa3BUTHE U TEHACHIIMM METO/OB.
2. ArtomHuas Tomorpadus (Atom probe tomography). CoBpeMeHHOE COCTOSTHHE.
[TpuHiune! u orpannyeHus. [loydaemble JaHHBIE.
3. Macc-ciektpoMeTpuss B DJIEKTPOHHOM  MHUKpockone. COBpEMEHHOE
coctostHue. [IpuHuunnsl n orpannuenus. [lonyyaemble TaHHBIE.
4, XapaKTEpUCTUYECKOE PEHTTEHOBCKOE M3JydeHHEe. BoyHOBOW meTon
peructpauun. CoBpemeHHoe coctosiHue. [IpuHnmnel u orpanndenus. [lonydaemsie
JAHHBIE.

Moayas 1. Tema?2. DjeKTPOHHO-MHMKPOCKONUYECKHE  METOAbI
HCCJIEOBAHNS CTPYKTYPbI KOHJIEHCHPOBAHHBIX Cpe/l

1. KoppekTops! abeppaliuii B IpOCBEUHUBAIOIIEM 3JIEKTPOHHOM MUKPOCKOTIE.

2. JudpakuvoHHble METOAbl UCCIENOBaHUS CTPYKTypol. [udpakuus nHa
otpaxkenre B COM. OCHOBBI U XapaKTepUCTUKHU MeTo1a. [loslyqaemMble pe3yIbTaThl.
3. Ckanupyromuii TpocBeunBaronmii  pexxum padbotet COM. OCHOBBI U

XapakTepucTuku Metoja. [loaydaembie pe3ybTaThl.
4, OnextpoHHasi Tomorpadusi. OCHOBBI M XapaKTEPUCTUKH  METOJA.
ITonmyyaemble pe3ysbTaTHhl.

Moayas 1. Tema 3. Metoabl ucciieqoBanusi ¢gpusnuyeckux ImnoJjieii B
3JIEKTPOHHOH MHKPOCKONINH

1. JlopennieBa MUKpOCKOIIHS.



2. HccnenoBanne MaroiuTHEIX I1oseil B COM.

Moayab 2. Tema 1. MeToabl 00pad0oTKH IKCIIEPUMEHTAJBHBIX JAHHBIX

1.  OOpaboTka pe3yJabTaTOB MCCIEAOBAHUS IIOBEPXHOCTH B Iporpamme
ImageJ.

2. OOpaboTka pe3ynbTaTOB HCCIEIOBAaHUS IOBEPXHOCTU B IpOTrpamMme
Digital Micrograph.

3. O0paboTka pe3yabTaTOB JIEKTPOHHOM TOMOTpaduu.

Mopayas 2. Tema 2. MeToabl aHAIU3a 3JIeKTPOHHO-MHKPOCKONMYECKHX
JAHHBIX

1. BeiiBnieT aHanu3 31€KTPOHHO-MUKPOCKOTIMYECKUX U300paKEHUH.

2. ®dypre npeoOpa3zoBaHHE U €r0 HUCIHOJIb30BAaHUE B AHAIU3E AIJIEKTPOHHO-
MUKPOCKOIINYECKUX N300paKeHU.

3. OunpTpanus n3oopaxeHuil. PUIbTPbI B IPIMOM U 00paTHOM IPOCTPAHCTBE.
4. CraTucTUYECKH aHATTU3 3JIEKTPOHHO-MHKPOCKOITMYECKUX N300pasKeHH.

Moayas 2. Tema3. Meroabl MOAEJIMPOBAHUS  JJIEKTPOHHO-
MHUKPOCKONMHUYECKUX JAHHBIX

1. MeToabl MOJIETUPOBAHUS] AaTOMHOM CTPYKTYPHI.

2. MonenupoBanue COM B nporpamme TRIM.

3.  HcnonwszoBanue GPU B MomenupoBaHWU 3JIEKTPOHHO-MHKPOCKOTMTHYECKHIX
M300paKEHUM.

Kpurepuu onenuBanusi 10kj1a/10B U pedepaToB

Tekymas arrectauusi CTYAEHTOB MO AUCHUIUIMHE « MeTOoIbl MUKPOCKOIIUU B
MaTepHaloOBeICHII», ocylecTBIsieMas B 1okinanoB (YO-3) u pedepartos (ITP-4),
OLICHUBAETCS HUKETIPUBEAEHHON IKAJIOM.

OlleHKa «OTJIUYHO» BBICTABJISETCS CTYACHTY, €CJIU CTYACHT BBIpA3uil CBOE
MHEHHE TI0 ChOPMYJIUPOBAHHOW MpoOIeMe, apryMEeHTHPOBal €ro, TOYHO
OTIPEJICIIUB €€ COJICPKAHUE U COCTABJISIONINE. ; TPUBECHBI JaHHBIC OTEUECTBEHHON
1 3apyOCKHOU INTEPATYPhl, CTATHCTHYECKHE CBEJICHNS, HH(POpPMaIs HOPMAaTUBHO-
MPABOBOr0 XapakTepa; CTYACHT 3HA€T M BJIAJEET HABBIKOM CaMOCTOSITEIbHOU
WCCJIEOBATENLCKOW PabOThl MO TeMe HCCICAOBAaHMS, METOJaMU W TpHEMaMu
aHaNMM3a TEOPETUYECKHX W/WIW TPAKTHUYECKUX AacTIeKTOB H3ydaeMoil 00JacTu;



(dakTHYecKuX OIMOOK, CBSI3aHHBIX C MOHMMAHUEM MPOOJIEMBI, HET; TpapUUecKH
paboTa odopmiIeHa MPABUIIBHO.

OreHKa «XOpOIoY» BBICTABISETCS CTYACHTY, €CIH paboTa XapaKTepu3yeTcs
CMBICJIOBOM IIETTbHOCTBIO, CBSI3HOCTBIO M IOCIIEAOBATEIHHOCTHIO H3JIOKEHUS;
nomymieHo He Oonee 1 ommOKM TpW OOBSCHEHWW CMBICTA WU COJACPKAHUS
pOOJIEMBI; AJIs apTyMEHTAIMH PUBOASTCA TaHHBIE OTEYECTBEHHBIX U 3apyOeKHBIX
aBTOPOB; MPOJEMOHCTPUPOBAHBI HCCIENOBATEIbCKHE YMEHHUA H  HaBBIKH;
(dakTHYeCKuX OMIMOOK, CBA3aHHBIX C MOHUMAHUEM MPOOJIEMbl, HET; TOMYIIEHBI 1-2
omuOKu B 0hOPMJICHHUU PAOOTHI.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYICHTY, €CIIH CTYIEHT
IPOBOJAUT JIOCTATOUHO CAMOCTOSITENIbHBIM aHAIN3 OCHOBHBIX 3TAllOB U CMBICIOBBIX
COCTaBISIONIMX MPOOJIEMBbI; TOHUMAaeT 0a30BbIe OCHOBBI M TEOPETHUYECKOE
00OCHOBaHWE BHIOPAHHOW TEMBI; MPHUBICYCHBI OCHOBHBIE HWCTOYHUKH IIO
paccMaTpuBaeMoii TeMe; TOMyIieHo He Oosiee 2 OmMUOO0K B CMBICIIE WITH COIEP KaHUN
npobJieMbl, 0hOpPMIIEHUU PAOOTHI.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCA CTYACHTY, €CJIH: €ClU
paborta mpeacTaBiseT COOOM IMepecKa3aHHbIM WM TOJHOCTHIO IMEPENHCAHHBIN
UCXOJIHBIN TEKCT 0€3 KakuX Obl TO HU ObLIO KOMMEHTApPHUEB, aHATN3a; HE PACKPhITa
CTPYKTypa M TEOPETUUYECKasi COCTABIISAIONIAS TEMBI; OMYIIEHO TPU WK OoJiee Tpex
OIMOOK B CMBICIIOBOM COJACPXaHUHM PAaCKphIBaeMOW MPOOIeMbl, B O(OPMICHUH
paboTHI.

IIpumep padothl Ha o6opyaoBanun (TC-1)

Pa6ora na COM
3akperuieHre TeCTOBOTo o0pasiia B iepyKaTelie U Ha CTOJIUKE
3aMeHa CcToJuKa ¢ 00pa3IioM B CKAaHUPYIOIIEM JJIEKTPOHHOM MHKPOCKOIIE
Bxurouenue 3aJaHHOTO peKUMa UCCIIEOBaHUS
®dokycHpoBKa 1 MOUCK 00JIaCTH MHTEpECca Ha 00pasie
KoppekTupoBka acTurmatu3ma
dotorpadupoBanue
M3BaedyeHre cToauka ¢ oopasinom

No ok owhRE

O0paboTka pe3yabTaToB
1. Beibop onTuManmbHBIX IS JanbHeWmeil o00paboTku (¢oTorpaduii
CTPYKTYpHI U3 CEpUU
2. KanuGpoBka pazMepoB HM300pakKeHUs/TTUKCENsl B IIporpaMMme 00paboTKu
(DM unu ImageJ)



3. IloaroroBka n300paxeHus K CTaTUCTUUYECKON 00paboTKe (BhIpaBHUBAHUE
SIPKOCTH/OMHapU3aIus)
4. Cratuctuyeckuil noacuer o0bEKTOB

o

O6paboTKa CTaTUCTUYECKUX JAaHHBIX (UarpaMMbl/TpadrKm)
6. BriBoabI

Kpurepuu ouenuBanusi padorsl Ha 000pyA0BaAHUU

Texymrast aTTecTaus CTyASHTOB MO AUCIUIUIMHE «METO I MUKPOCKOTINH B
MaTepUAJIOBEICHUN», OCYyIIECTBIsIeMas B mpakTudeckod padore (TC-1),
OLICHUBAETCSl MPOMOPIHMOHATIBLHO O0BEMY NPABUIBHO BBIOJHEHHBIX 3aJaHUI:
«oTu4HO» - 86-100 %; «xopoiio» — 76-85 %; «ymoBiaeTBopuTensHO» — 61-75 %;
«HEYJIOBIIETBOPUTEIIBHO» — 60 % 1 MeHee.



