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O0opoTHasi cTopoHa THTYJAbHOTO Jucta PIIJ

|. Pagouas mporpaMma nepecMoTpPeHAa Ha 3aceJaHUHU JAeNapTAMEHTAa:
[IpoToKod OT « » 20 r. Ne

HupekTop nenapraMeHTa:

(mommucsk) (N.0. dammms)

1. PaGouasi nporpaMMa nepecMoTpeHa HA 3aceJaHUH JAeNapTaMeHTa:
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HupekTop AenapTaMeHTa:

(moxmuck) (1.0. damumnms)



Henab: pazBuTre NpeaCcTaBICHUN O METO/IaX UCCIEA0BAHNS HAaHOOOBEKTOB U
HAaHOMATEpPHAJIOB C IOMOILIBIO CKAHUPYIOLIEH 3JIEKTPOHHOW MHUKPOCKOIUH, a
TaK)K€ O3HAKOMJICHUE C OCHOBHBIMM BO3MOYKHOCTSIMU W OTPAaHUYEHUSIMHU ITHX
METOJIOB.

3agaun:

1. o3HakomiieHHE C (PU3UUECKUMH MPOIECCAMH U SABJICHUAMH, JIC)KAIIUMU B
OCHOBE CKaHUPYIOILLEH 311EKTPOHHONW MUKPOCKOIINU;

2. 0030p OCHOBHBIX METOJIOB CKaHHUPYIOIIEH 3JIEKTPOHHOM MHKPOCKOIIUH,
IPUMEHSEMBIX JUISl KCCIIEI0BAaHUSI HAHOMATEPUaIoB U HAHOOOBEKTOB;

3. O3HAKOMJIEHHE C COBPEMEHHBIMU JOCTMKEHUSIMH U TEHICHIMSIMU
Pa3BUTHUS CKAHUPYIOLIEH 3JIEKTPOHHOW MUKPOCKOIINH;

4. popMHpOBaHUE MPAKTUUYECKUX HABBIKOB JJI pabOThl C COBPEMEHHBIMH
METOJAMH 3JIEKTPOHHOU MUKPOCKOIIHUH /ISl HAHOTEXHOJIOTHH.

B pesynpraTe uW3yyeHUs JAHHOM JAUCHUIUIMHBL Yy  OOy4YaroIIMXcs
dopMmupyercs npodeccCuoHaIbHask KOMIIETEHLHS.

HpO(bCCCI/IOHEUIBHaH KOMIICTCHIIMA  BBIIIYCKHHKOB W HHIWKATOPBI CC
JOCTHKCHUA:

Twum 3amau Kox u HaumenoBanue
npodeccuoHaIbHON Kon n HaumeHoBaHMEe HHIUKATOPA TOCTHKCHIS
KOMIIETEHIINHT KOMIIETEHIINU

(pe3ynbTaT OCBOSHMS)

[IK-2.1 npuMeHsaeT MeTOAbl aHAIH3a
KOHIICTITYaJIbHBIX M TEOPETUUECKUX MOJIEICH

MK-2 Criocoben pelaeMbIX HaydHBIX MTPoOJIeM U 3a1ad
paspabareBaTh U [1K-2.2 BBIOMpaeT METObI HCCIIEIOBAHMS,
Hayuto- aHAJIM3UPOBATH COOTHOCHT MpO0JIeMy, LIeNH, 3a]1a4H, IPeaAMET U
. | KOHIEMNTyaJbHbIE U METO/IbI UCCIieIoBaHus, popMyIHpyeT
MCCIIEI0BATEIbCKUN
TEOPETUUECKUE MOJIEIN pobJeMy Hay4HOTO UCCIIEI0BaHu,
pelIaeMbIX HayqHbIX 00OCHOBBIBAET €T0 aKTYaIIbHOCTh U HOBU3HY
mpo0uieM u 3a1a4 [1IK-2.3 opraHn30BBIBaeT ¥ MPOBOJUT HAYYHBIE
HuccheoBaHms, oOpabaTbiBaeT  IMOIyYCHHBIC
pe3yJIbTaThl
Kon u HanmeHoBaHNE MHIMKATOpa HaumeHnoBaHue nokasarens OLCHUBaHUS
JOCTHKEHUS] KOMIIETEHIIUT (pe3ynbTata 0O0yueHHs 110 AUCHHUIIINHE)

3HaeT OCHOBHbBIE METO/Ibl aHaJIM3a KOHUECIITYAJIbHBIX U
TCOPETUYCCKUX MO)ICHCIZ PCUICHU HAYYHBIX 3aJ1a4

[IK-2.1 npumeHsieT MeTo bl aHAIN3a

Vmeer BLI6I/IpaTI> MCTO/bl aHAJIM3a KOHICTITYaJIbHbIX U
KOHICTITYAJIbHBIX U TCOPETUYCCKUX

TCOPCTUICCKUX MO,Z[CJ'ICﬁ JJIA pCHICHUSL KOHerTHOﬁ 3agadn

MOI[CJ'IGﬁ peHIaCMbIX HAYyYHBIX

BriameeT MeToaMu aHaIN3a KOHIENTYa IbHBIX U
mpooJIeM U 3a1a4

TEOPETHYECKUX MOJETIEH pelraeMbIX HayIHbBIX TPOOIeM U

3aga4
[TK-2.2 BeIOUpaeT MeTOABI 3HaeT OCHOBHBIE METOABI IPOBEICHUS HAYYHOTO
HCCIICIOBAaHMUS, COOTHOCHT HCCIETOBAHUS

npoOieMy, Lieny, 3aaul, IpeAMeT U | YMeeT PopMyITHpOBaTh MpodiieMy, 0O0CHOBBIBATH
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KO)_I 1 HAMMCHOBAHUC MHAUKATOpPA
JOCTHXKCHUA KOMIICTCHIINHN

HaumeHoBaHue mokaszarens OlcHUBaHHS
(pe3ynpTara 00y4YeHHS 110 TUCIIUILTHHE)

METO/IbI HCCIIeIOBAHHS,
¢dopmynupyet npobiaeMy HaydHOTO
UcclIe0BaHus, 00OCHOBBIBAET €T

aKTyaJbHOCTh U HOBU3HY HAYYHOr'O UCCIIEJOBaHUS,
MIPUMEHSTh METO/IbI IPUKIIATHON (PU3UKU K PEIICHHUIO
KOHKPETHOW Hay4YHOU 3aJ1a4u

AKTYaJIbHOCTb U HOBU3HY

Brameer HaBbIKaMu TpoecCHOHATHHOTO MBITIICHHS,
HEeO0OXOIMMBIMH JIJISI a€KBaTHOTO MCIIOJIBL30BAHMS METOIOB
COBPEMEHHON (PU3UKH B TEOPETUUYCCKUX U MPUKIIATHBIX
3a/1auax, MOHSTUHUHBIM aNmnapaToM

I1K-2.3 opraHu3oBBIBaET U MPOBOAUT

3HaeT MCTOAUKY MPOBCACHNA HAYYHOTO UCCIICAOBaHUS

Hay4HbIE UCCIICTOBAaHUS,
o0OpabaThIBaeT MOITyICHHBIE

Ywmeet opranusoBsiBaTh HMP B HaydYHOM KOJJIEKTHBE,
pacrpeiensiTh U JeIETHPOBATh BHIMOIHIEMYIO padoTy

PE3YyIbTaThI

BﬂaﬂeeT HaBBIKAMH aHATUTUYCCKOM pa6OTI>I, METOJaMH U
TCXHOJIOTMAMU IMTPOBEACHUA HAYYHOI'O UCCICIO0BAHU S

1. pr,ZIOéMKOCTI) JUCHUITJIMHBI 1 BUOB y‘le6HI>IX 3aHATHUM I10 JAUCHUITIINHC

OO6mas TpyA0€MKOCTb JAUCITUIINHBI COCTaBisAeT 3 3auéTHble equHMIBI 108

AKaJCMHNYCCKHUX YaCcOB, B TOM YHCJIC 34 AKaJCMHNYCCKHUX Yaca, OTBCIACHHBIX Ha

KOHTAaKTHYI0 paboTy oOydaromuxcs C MnpernojaBareiaeM U 74 akaJeMHUYecKux
4acoB Ha CAMOCTOSITENBbHYIO paboTy oOydwaromuxcs (B ToM yucie, 36 yac. Ha

MOJATOTOBKY K 3K3aMEHY).

(1 3aueTHas equHUIIA COOTBETCTBYET 36 aKaJIEeMHUYECKUM dacam).

Bunamu yueOHBIX 3aHATHA M pabOThl OOydaromierocs Mo AMCLMILIUHE

SABJIAKOTCA:
O6o3HaueHNE Bunpl yaeOHBIX 3aHATHI U paOOTHI 00YJarOIIETOCs
Jlek Jlexku
IIp [IpakTuueckue 3aHsTHs
CP CamocTosiTenpHas paboTa 00y4aromerocs B NepUo I TEOPETUIECKOTO 00yIeHHS
KoHuTponn CamocTtosTenpHast paboTa 00ydaronierocsi 1 KOHTaKTHas paboTa 00yJaromnerocs ¢
npenojaBaTesieM B EPUO NPOMEKYTOYHO# aTTecTalun

CrpykTypa OJUCUUIUIAHBL:

dopma 00ydyeHHs] — OoyHas

Hanmenoanue paznena KonuuectBo yacos no Dopmbl
JTUCIUTIITNHBI = BUaM YUE€OHBIX 3aHATHH U IIPOMEXKYTOUHOH|
Q
g paboThl 00yyaroImerocs aTTecTalluu
[0
~ =
1 O o, M a, o
o] <
= |2 | B | O | O ‘5
]
o
1 | B3aumoiericTBrE 3JIEKTPOHHOTO 1 1 1 2
IIy4Ka C BENECTBOM




2 | OO01ee ycTpoHCTBO CKaHUPYIOIIETO 1 1 1 2 DKk3ameH
3JIEKTPOHHOTO MHKPOCKOIIA

3 | ®opmupoBaHue H300paKEHUS B 1 1 2 4 36

CKaHHPYIOLLEM JIEKTPOHHOM
MHUKPOCKOIIE

4 | Pa3HOBHAHOCTH CKaHUPYIOIICH 111 2 4
3JIEKTPOHHOH MHUKPOCKOIIHH

S | PeHTreHOCneKTpalbHbIH aHAJIH3 B 1| 2 2 4
CKaHUPYIOLIEH 3JIEKTPOHHOM
MHUKPOCKOIIHU

6 | Ananus qudpakiuud 00paTHO 1 2 2 4
pacCesTHHBIX YJICKTPOHOB

7 | Ckanupyromiast JIeKTPOHHAs 1] 2 2 4
MHKPOCKOIIHSI C HIOHHBIMH ITy4YKaMH,
HPUTOTOBJICHHE 00PA3IOB ISt
IIPOCBEYMBAIOIIEH MIEKTPOHHOU
MHKPOCKOIIMU ¥ MAHUIYJISTOPBI

8 | DnekTpoHHast TUTOTpadHs U 11 2 2 4
JIEKTPOHHAS] MHKPOCKOIIHSI

9 | Ucnonb3oBaHue CKaHUPYIOIICH 11 2 2 4
SIEKTPOHHOU MUKPOCKOIIUH JIJIst
HOJTYYCHUSI U UCCIICOBAHUS
HAaHOCTPYKTYP, MaTEPHAIIOB

10 | CnenmansHOE IpOrpaMMHOE 11 2 4
obecneyeHue

11 | OcHOBHBIC TPON3BOAUTENN 1 1 - 2
SIIEKTPOHHBIX MUKPOCKOIIOB H
BapUaHTBI IPUOOPOB, TIPUCTABOK U
MIPUHAJICKHOCTEW K HUM

Hroro: 16 18 38 | 36

2. CTPYKTYPA U COJAEPKAHUE TEOPETUUYECKON YACTH
KYPCA

Tema 1 BzaumopgeiicTBue 3JIEKTPOHHOIO MYYKA ¢ BEIECTBOM

BzaumopencTBuss 3MEKTPOHOB C BEIIECTBOM. PaccesHuEe 3IIEKTPOHOB.
OO6acTh B3aUMOJICHCTBHS DJICKTPOHOB: BIUSHUE aTOMHOTO HOMEpA, 3aBUCUMOCTh
OT PHEPIruM IMy4yKa, 3aBUCUMOCTh OT yIJia HakjoHa. J[JinHa mpobdera AJIeKTPOHOB.
VYnpyroe paccesHue 31€KTpOHOB. OTpakeHHBIE 3JEKTPOHBI: BIUSHHE ATOMHOIO
HOMEpPA, 3aBUCUMOCTb OT 3HEPIUM Iy4Ka, 3aBUCUMOCTb OT yIJIa HAKJIIOHA, YIII0BOE
pacrpeneieHue, pacrpeaeieHue 110 SHEPIUSIM, MIPOCTPAHCTBEHHOE
pacnpenenenude, TriayOuHa BbIXxoAa. Heympyroe paccessHue  3JIE€KTPOHOB.
BTopuuHbie 37eKTpOHBI: BIMSHUE TTapaMeTpoB Iydka u obOpasna. PeHTreHoBcKoe
n3nydyeHue. HenpepblBHOE PEHTTEHOBCKOE H3JyYEHHE. XapaKTEPUCTUYECKOE
PEHTreHOBCKOE n3nyueHue. OxeanekTponbl. KaTogonoMuHecieHIus.
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Tema 2 Ob11ee ycTpPOiiCTBO CKAHUPYIOLIET0 3J1€eKTPOHHOT0 MUKPOCKOIA

Kononna AIIEKTPOHHOIO MHUKPOCKOIIA. DnexTpoHHas IyIIKa.
TepModneKTpOHHAs ~ IMUCCHSL. ABTODJIEKTPOHHAsT ~ 3MMCCHSL. Karozpr.
OJEeKTPOMarHUTHbIE JIMH3bl: KOHJEHCOpHAas JIMH3a, OOBEKTHWBHAs JIMH3A.
Xpomatnueckue  abeppammu.  Cdepuueckue  aGeppamun.  ACTUTMaTH3M.
Crurmaropsl.  [Inadgparmel. OJeKTpOHHBIA 30HA. ['eHepaTopbl pa3BEepTKH.
Jerektopbl u3mydyeHui. IlpuctaBKkm g CKaHUPYIOLIErO  3JIEKTPOHHOIO
MuKpockona. Bakyymuslie cuctemsl. Kamepst oOpasuos. Lmo3oBanue.

Tema 3 ®dopMupoBaHne M300paskeHNs] B CKAHMPYIOLIEM 3JIEKTPOHHOM
MHMKPOCKOIIEe

CkaHupoBaHME DJJIEKTPOHHBIM ITydkoM. CKaHHpPOBaHUE BJOJb JIMHHM.
CkanupoBanue no ruonfaau. Kontpact. Mexanusmsl 1 npupoaa GOpMHUPOBAHUS
KOHTpacToB. HWMuTepnperanus wuzobpaxkenuit. I['nmybmna Qokyca. HckaxeHus
n3o0paxkeHnil. BimgHue yckopsiomlero HampsbkeHus. BiusHue  pasmepa
aneptypsl. BimsHue pabGodero pacctosiHus. BrnusHue HakioHa —o0pasua.
JIeTeKTopbl CHUTHAJIOB, MX XapaKTEepUCTHUKU U BIUSHUE Ha (OPMHUPOBAHUE
KOHTPACTOB. YTOJ IETEKTOPA MO OTHOLIEHUIO K MOBEPXHOCTU 00beKTa. TenecHbli
yron aerekropa. O¢pdeKTUBHOCTh NpeoOpa3oBaHus aetektopa. Halmronenue u
COXpaHEHHUE U300paKEHUN.

Tema 4 Pa3HOBMIHOCTH CKAHMPYIOLIEH 3JIEKTPOHHOH MHUKPOCKOIIUH.

TpanuuuoHHas CKaHHUpYyrouIas AIIEKTPOHHAS MHUKPOCKOIHS.
HuskoBakyymMHasi ~ CKaHUpPYIOIIAs  JJIGKTPOHHAs  MHUKpockonus.  Pexum
ecTeCTBeHHOM cpeapl. KaromomoMuHucueHuus. Pexum HaBeAEHHOTO TOKa.
BrIcokOBaKyyMHas CKaHHpYrOLIasi 3JEKTPOHHAs MHUKPOCKOINHUs. OKe3JIeKTpOHHAs
cnextpockonusi. CKaHUpyroLmas MpoCBEYNBAOLIas AIEKTPOHHAs MUKPOCKOIIHS.

Tema S. PeHTreHocnekTpajabHbIN aHaJM3 B CKaHHMpYOLIel
3JIEKTPOHHOH MHKPOCKONINH

I'enepanus PEHTIEHOBCKOI'0 U3IIYYECHUS. [TonsiTue
MUKpPOPEHTT€HOCHIEKTPAIBHOTO aHaln3a (MM PEHTIEHOBCKOIO MHUKpPOAHAIN3a).
CnexkTtpomMeTpusi € BOJHOBOM JUCHEpPCUEN. YCTPONCTBO PEHTIE€HOBCKOTO
CIIEKTPOMETpa C BOJHOBOM jgucnepcueil. CHEKTpoOMETpUsi C IHEPreTHUECKOi
JUCTIEPCUEH. YCTPOWCTBO PEHTTEHOBCKOTO CIEKTPOMETPA € 3SHEPreTUUYECKON
JICIIEPCUEH.

Tema 6. AHaau3 Juppakuru 00PaTHO PacCCeSIHHBIX JJIEKTPOHOB.

OOpatHO paccestHHbIE 3IeKTpPoHbl. Jludpakius oOpaTHO paccessHHBIX
aJIeKTpoHOB. KapTuHa o0OpaTHO paccessHHBIX JJeKTpOoHOB. KuKyuum nuHUM.
[IpocTpancTBeHHOE paspelieHne MeToja audpakuuu OOpaTHO PACCESHHBIX
AIIEKTPOHOB. TEeKCTypa M OpHUEHTAlMs KPUCTAUIMYECKUX O00pasloB. AHaIN3

nedextoB. Ananu3 (a3. Beigenenue 3epeH u ux rpaHull. AHaIN3 OJHOPOJTHOCTH
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BemecTBa. AHanmu3 MuKpojedopmaruii u MuKpoHanpspkeHuid. CHUCTEMBI IS
aHain3a  JU(QPAKUMOHHBIX KapTUH OOpaTHO  pacCesHHBIX  DJIEKTPOHOB.
Hcnonp3oBanue nuppoBbIX KaMep B CUCTEMAX PETUCTPALIMUA OOPAaTHO pacCesHHBIX
DJIEKTPOHAX.

Tema 7. Cxanupyoumas 3JeKTPOHHAST MHKPOCKONHUS C HOHHBIMH
NyYKaMH, NPUTOTOBJeHHE 00pa3uoB I NPOCBEYMBAKONIEH 3JIEKTPOHHOM
MHMKPOCKOIIHA U MAHUITYJIATOPBI.

CdokycupoBaHHBI HMOHHBIA MYy4YOK W €ro (QyHKIUU. MHXEKTOpBHI.
MaHuIyIATOpsl BBICOKOM TOYHOCTH NMO3MLIMOHMpOBaHusA. llocimoitHoe TpaBieHue
JUIsL PEKOHCTpYKUIMU 3X MepHo# cTpykTypbl (3D). [IpenapupoBanue oObekTa B
3aJJaHHOM YYacTKe JUIsl IPUTOTOBJIEHUSI TOHKOro oOpa3ua Juisl MPOCBEYMBAIOLICH
ANeKTpOoHHOM MuKpockonuu (II19M). Bo3aMoXHOCTh MpocMOTpa B MPOABUHYTHIX
MOJIENIAX CKaHUPYIOIIMX AJIEKTPOHHBIX MUKpPOCKONOB B pexume STEM 0e3 ux
IIEPEHOCA B IPYTrOM ANEKTPOHHBIA MUKPOCKOTI.

Tema 8. JJICeKTPOHHAsA JTUTOrpadgus U JIEKTPOHHAS MUKPOCKOIIHSI.

DnexkTpoHHas autorpagusi. [Ipsimoe HaHECEHUe pUCYHKA
COKYCHPOBaHHBIM  JJIEKTPOHHBIM  Ny4ykKoM.  CKaHUpYIOIIUE  CUCTEMBI,
ynpasisieMble KoMIibtoTepoM. [IporpamMma nepemenieHus cHOKYyCHUPOBAHHOIO
My4YKa 3JIEKTPOHOB JUIsl HAHECEHUS! PUCYHKA, UCTIPaBIeHUS 3P(HEKTOB TUCTOPCUU U
pacluMpeHus IydKa W OINpPEAENEHUS MOJO0XKEeHUsA. Mcnonb30BaHUE AIEKTPOHHO-
JYy4YEBBIX CKAHMPYIOUIUX CUCTEM, KaK JUJIsl M3TOTOBJICHHS IIAOJIOHOB, TaK M JJIs
HEIMOCPEACTBEHHOW NPOPHUCOBKM Ha INIACTHHE. BBICOKOE NPOCTPAHCTBEHHOE
paspelnienre u TouHOCTh coBMmenieHus (100 Hm u meHee).

Tema 9. HUcnoab3oBanue CKaHMpYoLIel 3JIEKTPOHHOM
MHMKPOCKOIIHMH /ISl TOJYYCHHUS] M MCCJIeJ0BAHUA HAHOCTPYKTYP, MATEPHAJIOB.

OcHOBHBIE TIpeuMyllecTBa Iepe] IPYTMMH METOJaMH MHUKPOCKOIIUH.
OcHoBHBIE  HepocTaTku.  Mcrmonb3oBaHue — Il METaUIOrpaUuecKoro
UCCJIEIOBAHMS JUCIEPCHBIX AJIIEMEHTOB CTPYKTYpbl Ha MacmTabax OT HaHO- 0
MUKpO. OnEeHKa IUCIEPCHOCTH CPEIHEr0 pa3Mepa, NPOTSHKEHHOCTH TpaHUl,
GbopMBI M JIPYruX MapaMeTpoB CTPYKTYypbl MaTepuanoB. M3ydeHue MOpOLIKOB,
OOBEKTOB KaTaln3a, MPOAYKTOB CHHTE3a YIJAEPOAHBIX M UM MOJO0OHBIX
HAaHOOOBEKTOB (0aknOOJIbI, HAHOTPYOKH, HAHOJEHTHI, HAHOJYKOBHUIIbI, HAHOYCHI,
HAaHOHUTU W UX TNPOU3BOJHBIC), @ TAKXKE MOPUCTBHIX 00BEKTOB. OJIHOBPEMEHHOE
HaOJIOZICHUE MeNIbYallIuX OOBEKTOB, CHJIbHO OTIMYAIOUIMXCS IO pa3Mepam.
[TonyToHOBBIE M300paxeHuss — KIOY K oObeMHOcTH. Hcrnonb3oBaHue
KOMIIO3UIIMOHHOT0 KOHTpacTa. @pakTorpaduueckue uccieoBaHms - HHpopManus
O CTpOeHMM wu3yIoMa. [IpumMeHeHMe KapTHHBI KaHAIMPOBAHUS DJIEKTPOHOB.
Hcnonb3oBaHue pa3inyHbIX nOpucTtaBoK. OIEeHKa XMMHYECKOro COCTaBa

Marcpuaiia. Bo3moxxnoctu METOda KaTOAOJIIOMHWHHCICHIIHMH. AHanu3 T1oToKa
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IPOLIEIINX 3IEKTPOHOB - MPEACTaBICHHE O CTPYKType (Pojbr, MIEHOK, CIOEB,
HAaHOOOBHEKTOB. BhIsIBJIeHNE MarHUTHBIX MOJIEH U JOMEHHON CTPYKTYphl. bombime
KaMmepbl 11 oOpas3uoB. VccienoBaHue KUHETHKH MPOIECCOB, (POpMUpOBaHUS,
TpaHchOpMaIi HAHOCTPYKTYPHI.

Tema 10. CrneunuajbHOe NIPOrpaMMHOe o0ecIieYeHue.

[lakeTsl cHeqUANIBHOTO  MPOTPAMMHOIO  OOECHEYEHUs] B  CEPUMHO
BBIITYCKAEMbIX CKAaHUPYIOIIHUX 3JEKTPOHHBIX MHUKPOCKONIOB M HMX OCHOBHBIE
BO3MOXKHOCTH. Crenuaiu3upoBaHHbIE TAaKeThl MJii OOpaOOTKH pe3yJIbTaTOB
UCCIIEIOBAHUM B CKAaHUPYIOUIUMX OJJIEKTPOHHBIX MHMKPOCKOIIAX M KX OCHOBHBIE
BO3MOXKHOCTH. ABTOMaTH3UpOBaHHAas 0OpabOTKa M300pa)KEHUM, BKIIOYAOILAs
OLIEHKY JUCIEPCHOCTH CPEIHEro pa3mepa, MPOTSKEHHOCTU TpaHul, (GOpMbI U
JIPYTUX [MapaMeTPOB CTPYKTYPbl MaTEPUAJIOB.

Tema 11. (OcHOBHBbIC NPOU3BOAUTENH IJIEKTPOHHBIX MUKPOCKOIIOB H
BAPUAHTHI NPUOOPOB, NPUCTABOK M MPUHANJIEKHOCTEH K HUM.

FEI Company - Ckanupyromue 3JeKTPOHHO-HOHHBIE MHUKPOCKOTBI CEPHUH
Quanta,Nova.

JEOL - Mogenn pacTpoBbIX 3JIEKTPOHHBIX MHUKPOCKONOB JSM6**(,
AHAIIMTHUYECKUX, DIEKTPOHHO-UOHHBIX.

Carl Zeiss - DnekrponHO-HOHHBINA MUKpockor Cross Beam 1540

Hitachi - swmHelika pa3HOOOpa3HBIX CKAHUPYIOMIMX  AJIEKTPOHHBIX
MHUKPOCKOIIOB.

EDAX, Oxford Instruments, Bruker AXS Microanalysis — mpuctaBkw,
CUCTEMBI JIJIsl PEHTTEHOBCKOIO MUKPOAHAaJIN3a.

Kleindiek Nanotechnik - MukpomaHnwumyastop.

SPI, Fischione Instruments,Agar, Ted Pella u apyrue - mumpoxuii crekTp
npuOOpPOB U PACXOAHBIX MATEPUATIOB /111 MUKPOCKOITUU.

3. CTPYKTYPA U COJAEPKAHUE MIPAKTUYECKOMN YACTHU
KYPCA U CAMOCTOSITEJIbHOM PABOTHI

IIpakTuueckoe 3ansaTue 1. B3anmoaeincTrBue 3J1€KTPOHHOI0 My4YKa ¢
BenecTBoM. O01Iee YCTPOMCTBO CKAHMPYIOIIET0 3JIEKTPOHHOT0 MUKPOCKOIA

BzanmonencTBus 3JIEKTPOHOB € BEIIECTBOM.

Bropuunble AJEKTPOHBI: BIUSHUE TapaMeTpOB IMy4Yka W oOpasia.
PenTreHoBckoe n3nydeHue.

HenpepriBHOE pEHTTE€HOBCKOE M3TyUYECHUE.

KononHa 31€eKTpOHHOTO MUKPOCKOTIA.

DJIEKTPOHHAS MYIIKA.



TepMOdIeKTpOHHAS SMHUCCHSL.

ABTO3JIEKTPOHHAS! YMUCCHSI.

Karongr.

DJIEKTPOMarHUTHBIE JINH3BI.

DJIEKTPOHHBINA 30H]I.

IIpakTuyeckoe 3ansTHe 2. @opMupoBaHUe HU300paKeHUs B
CKAHMPYIOLIEM JIEKTPOHHOM MHKPOCKOIIEe

CxaHMpOBAHUE IEKTPOHHBIM MTyYKOM.

CxaHupoBaHUE BIOJIb JINHUU.

CkaHMpOBaHUE MO TUIOMIAIN.

Kontpacr.

WNuTtepnperanus n300paxeHui.

I'my6una doxkyca.

HckaxxeHust n1300paxeHui.

Biusinue yCKopsIrOIero HanpsKeHus.

Biusinue pazmepa aneprypsi.

Bnusuaue pabouero paccTostHUSI.

Bnusuue HakioHna obpasia.

HaOnronenue u coxpanenune n300pakeHUH.

IIpakTHyeckoe 3aHATHE 3. Pa3zHoBuaHOCTH CKaHMpYouen
3JIEKTPOHHOH MHKPOCKOIIHMH.

TpaaumoHHas CKaHUPYIOIAst JIEKTPOHHAST MUKPOCKOTIHSI.

HuszkoBakyyMHasi CKaHHPYIOILAS JIEKTPOHHAS MUKPOCKOITHS.

Pexunm ecTecTBEHHOM Cpeibl.

KarononmtomuHucieHnus.

PexuM HaBe1IEHHOTO TOKA.

BricokoBakyyMHasi CKaHUPYIOIIAs AJIEKTPOHHAS MUKPOCKOIHS.

OXedneKTPOHHAs CIEKTPOCKOIIHS.

CxaHupyromasi IpOCBEYMBAOIIAs ANEKTPOHHAS MUKPOCKOIIHS.

IIpakTnueckoe 3anaTue 4. PeHTreHoCneKTpaJIbHbII aHaJIH3 B
CKAHMPYIOLIEH JIEKTPOHHOI MUKPOCKOIIMHU

['enepanus peHTT€HOBCKOTO U3ITYUYEHUS.

PenTreHoBckuil MUKpOaHAIN3.

CnextpoMeTpus ¢ BOJTHOBOW JUCIIEPCUEH.

CnexTpoMeTpus ¢ SJHEPreTUYECKOU TUCTIEPCUEM.

IIpakTnyeckoe 3aHsiTHEe 5.  AHAJIU3 AUPPAKIIUN 00PATHO paccesiIHHBIX
3JICKTPOHOB.

OOpaTHO paccestTHHBIC AIEKTPOHHI.

KapTtuna o6paTHO paccestHHbIX 3JI€KTPOHOB.
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Kukyun nunumn.

TexkcTypa u opreHTalMs KPUCTAILUTMYECKUX 00pa3IIoB.

AHanm3 1eeKToB.

Ananu3s ¢a3.

Brienenue 3epeH u ux rpaHuil.

AHanu3 OTHOPOJHOCTH BELIECTBA.

Ananu3z MUKpoaepopMaIiil © MUKPOHATIPSKESHHIA.

Cucrempl mis aHanmm3a AUQPPAKITMOHHBIX KapTHH OOpPATHO pPaCCESTHHBIX
AIEKTPOHOB.

Hcnonbs3oBanrne HUQPPOBBIX KamMep B CHCTEMaX pErucCTpalud oOpaTHO
pacCestTHHBIX 3JIEKTPOHAX.

IIpakTuyeckoe 3ansitue 6. CrkaHupywomas JIEKTPOHHAS
MHUKPOCKONHUSA ¢ MOHHBIMH NY4YKaMH, NPUrOTOBJIeHUE O0pa3uoB JIs
MPOCBeYNBAIOIIEH IJIEKTPOHHOH MUKPOCKONNH M MAHUILYJIATOPHI.

CdokycrpoBaHHBII1 HOHHBIN TYyUYOK.

HNnxekTopsbl.

MaHunyJIaTOpPBl BBICOKOH TOYHOCTH MO3UIIUOHUPOBAHUS.

[TocnoitHoe TpaBieHUE ISl PEKOHCTPYKIIMU 3X MEPHOU CTpYKTYpHI (3D).

[IpenapupoBanre 00bEKTa B 3aJaHHOM YYacTKe Il TMPUTOTOBJICHUS
TOHKOTO oOpasia ais [IOM.

[IpocMOTp B TPOABUHYTHIX MOJEIAX CKAHUPYIOIIUX DJIEKTPOHHBIX
MHKPOCKOTIOB B pexnme STEM.

IIpakTuyeckoe 3ansiTue /.  DJIeKTPOHHAA JUuTorpagus 7|
3JIEKTPOHHASI MUKPOCKOMHUS.

DOnexkTpoHHas auTorpadus.

[IpsiMmoe HaHECeHUE pUCYHKA CPOKYCHPOBAHHBIM JJIEKTPOHHBIM MMYYKOM.

CkaHUPYIOIIHUE CUCTEMBI, YIIPABIISIEMbIE KOMITBIOTEPOM.

[Iporpamma mnepemenieHuss CHOKYCUPOBAHHOTO ITy4YKa JJIEKTPOHOB JIJIst
HAHECEHUS PUCYHKA.

Hcnonb30oBaHre 3JIEKTPOHHO-TYYEBBIX CKAHHPYIOIIMX CHCTEM, KakK st
U3TOTOBJICHUS 1A0JIOHOB.

Bricokoe mpocTpaHCTBEHHOE pa3pellieHre U TOUHOCTh coBMeleHus (100 am
1 MCHEe).

IIpakTnueckoe  3ansTue 8. Hcnonb30BaHue  CKaHMpYHOUIEH
3JIEKTPOHHOH MUKPOCKONHUM /ISl MIOJTYUYEHHUSI U UCCJIeI0BAHNSI HAHOCTPYKTYP,
MaTepHuaJjoB.

Hcnonp3oBanne 1is METaLUIOrPpaUUecKoro HCCICIOBAHUS JIHCTIIEPCHBIX
AJIEMEHTOB CTPYKTYPHI Ha MacITadax OT HAaHO- 10 MUKPO.

OrneHka JUCIePCHOCTH CPEAHETo pa3Mepa, MPOTKEHHOCTH TpaHull, (OPMBI
10



U JPYTUX IapaMeTpoB CTPYKTYPbl MaTEPHUAIIOB.

HOpOHIKI/I, 00BEKTHI KaTajin3a, IPOAYKTBI CHHTC3a YIJICPOAHBIX H UM

HOI[O6HI>IX HaHOO6’I)€KTOB, a TaKXKC ITOPHUCTBIX 0OBEKTOB.

OI[HOBpeMCHHOG Ha6J'HOI[€HI/Ie MeJIbYanImX O6’B€KTOB, OT/IMYAIOMIMNXCA II0

pa3mepam.

[TomryTOHOBBIE N300pAKEHHUS.

Hcnonb30BaHrnEe KOMIIO3UIIMOHHOTO KOHTpAcCTa.
®pakrorpaduyecKkue UCcCaeq0BaHuUA.

[IprMeHeHnEe KapTHHBI KAHAJTUPOBAHUS 3JIEKTPOHOB.
Hcrnons30BaHne MPUCTABOK.

OneHka XMMHYECKOI0 COCTaBa MaTepHaIa.

MeToa KaTOdOTIOMHUHUCICHITAH.

AHanu3 NoToKa NPOLEAIINX HIEKTPOHOB.

BrisiBIIeHME MAarHUTHBIX TTOJIEH U IOMEHHOM CTPYKTYPBL.
bosnpne kamepsl.

HccnegoBanne KUHETUKH TMPoOIEcCOB, (HOPMHUPOBAHUS, TpaHCHOpMAIINH

HAHOCTPYKTYPHI.

IIpakTnyeckoe 3ansaTHe 9. CnennajibHOe NPOrpaMMHOe o0ecrieyeHne.
Crennanu3upoBaHHbIE TAKEThI AJI1 00pabOTKU PE3yNbTaTOB MCCIIEIOBAHUMN

B CKAaHHUPYIOMIUX 3JICKTPOHHBIX MUKPOCKOIIaX U UX OCHOBHBIC BO3SMOKHOCTH.

ABTOMaTH3UpOBaHHasE 00paboTKa N300paKEHUH.

Ilnan-rpaduk BbINOJTHEHUS CAMOCTOSATEILHON Pad0ThI M0 TUCHUILIHHE

Ne | Tara/cpokn Bun camocrosrenbnoit | Ilpumepusie | @opma KOHTPOJIA
1/ | BHINOJHEHUs padoThI HOPMBbI
BpeMeHHU Ha
BBINOJIHEHH
1 Pabota ¢ ocHOBHO# U YO-1 CobecenoBanue
B TEUCHNE IIOMIOJTHUTEIBLHON 38 uac.
cemecTpa JUTEPATypOl, HHTEPHET-
HMCTOYHHKAMH.
[Toaroroska k
MPAKTUYECKAM
3aHSITHSIM.
2 B Teuenue [ToaroroBka k sk3ameny | 36 yac. DK3aMeH
cemecTpa
NTOI'O 74 yaca
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4. YYEBHO-METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCA

PexoMeHIauM M0 CAMOCTOSTEJILHOM padoTe CTY1eHTOB
CamocTosaTenbHass paboTa CTYJACHTOB SIBJIETCS HEOTHEMJIEMOW YacTbhIO

0o0pa30BaTeIbLHOTO MpOIEcca U paccMaTpUBAETCsl KaK OpraHu3alMoHHas (Gopma
oOyuenusi. CamocrosiTennbHas paboTa MO AUCHUIUIMHE OCYIIECTBISAETCS B BUJC
BHEAYJAUTOPHBIX (POPM MO3HABATEIBHOM IEATEIHOCTH.

Camocmosmenvras paboma éxnouaem 6 cedss NOATOTOBKY K MPAKTUYECKUM
3aHATHUAM, pabOTy C JIUTEPATYyPOU.

Paboma c rumepamypoil.

PekoMeHayeTcss HCIONb30BaTh pPa3iIMYHbIE BO3MOXKHOCTH PpabOThI €
nauteparypoit: ¢poHapl HayuyHou Ombmmoreku JABDY (http://www.dvfu.ru/library/)
U JIpyTUX BEAYLIMX BY30B CTPaHbl, a TaKK€ JOCTYNHBIX ISl HMCIIOJIb30BAHMS
HAy4YHO-OMOJIMOTEUHBIX CUCTEM.

B  mporecce  BBIMIONHEHHS  CaMOCTOATENbHONM  pabOTh, B TOM
YyCclie MPHU MOATOTOBKE K MPAKTUUYECKUM 3aHATHUAM PEKOMEHIyeTcsi paboTarh CcO
CHEAYIOIINMHU BUAAMH U3IAHUN:

a) Hayunesle wu3gaHus, mnpeaHa3HAUYEHHbIE MJiI HAay4HOM pabOThl H
coJiepKalllie TEOPETUYECKUE, IKCIIEPUMEHTAIbHBIE CBEACHUS 00 HCCIIEIOBAaHUSX.
OnHu MoryT nmy0JMKoBaThCs B (popMe: MOHOTpaduid, HAYYHbIX CTaTel B KypHaJlax
WIN B HAyYHBIX COOpPHHKAX;

0) YueOHas uteparypa noapas3aeisieTcs Ha:

- yueOHble u3naHus (y4eOHWKH, y4eOHBbIE MOCOOWS, TEKCTHI JICKIIHil), B
KOTOPBIX COJIEPIKUTCS HanboJiee MOJTHOE CUCTEMHOE U3JI0KEHUE AUCIUILITUHBI UITH
KaKOT0-TO €€ pa3fena;

- CIIPAaBOYHUKH, CIIOBAPU Y SHUMUKIIONEANH — U3/IaHUsI, COACPIKALIUE KpaTKUe
CBEJICHUS HAYYHOTO WJIM MPUKIAJHOIO XapakTepa, HE MpelHa3HAYeHHbIC IS
CIUIOIIHOTO uTeHus. X 1eiap — BO3BMOKHOCTB OBICTPOTO MOTYUYEHUS CaMbIX OOIINUX
IIPEACTABICHAN O IIPEAMETE.
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5. KOHTPOJIb JOCTUKEHMS LEJIEN KYPCA

Ne KonTpoaupyembie Koabl 1 3Tanbl OueHouHbIE cpecTBA
n/n pasjesibl / TeMbl (opMHPOBAHUSA | TexymmMii KOHTPOJIb | NPOMEKYTOYH
JAUCHMIITUHBI KOMIeTeH Ui asi aTTecTanus
1 Temsr 1 - 11 [1K-2 3HAeT CobecenoBanue DOK3aMeH
(YO-1)
yMeeT
BJIaJIEET
TunoBbie KOHTPOJIBHBIC 3aJaHus, MECTOANYECCKUC MaTCpHUaJlbl,

OTpENEIAIONME MPOLEAYPhl OLICHUBAHUS 3HAHUM, YMEHHI M HABBIKOB U (WJIN)
ONBITA JIESITEIIBHOCTH, 4 TAaKX€ KAYECTBEHHbIC KPUTEPUM OLICHUBAHWUS, KOTOPBIE

OINKCBHIBAIOT YPOBEHBb C(HOPMUPOBAHHOCTU KOMIIETEHLIUM, PEJCTABICHBI B pa3iesie

DOC.

6.CIIMCOK YUEBHOM JIUTEPATYPbI U UHOOPMAIIMOHHO-
METOANYECKOE OBECIIEHEHUE JUCIHUIIJIMHBI

OcHoBHas auTeparypa
1. AHanu3  TOBEPXHOCTH  METOJaMU  OXe- UM PEHTIEHOBCKOMN

dboTtoanekTporHor criektpockonuu / [Tox pea. . bpurrca, MLII. Cuxa.- M.: Mup,
1987.- 600 c.

2. Aponckuit, A. A. DJIEKTpOHHBIC W3MEPECHHS] B HAHOTEXHOJIOTHUSX U B
MUKPOAJIEKTPOHUKE [DnekTpoHHbIN pecypc]| / Adonckuil A.A., IpsikonoB B.I1. —
DnekTpoH. TekcToBble maHHbIe. — CapatoB: IIpodobpaszoBanue, 2017. — 688 . —

Pesxxum noctyna: http://www.iprbookshop.ru/63585.html — 3BC «IPRbooks».

3. MukpoaHanu3 M pacTpoBas dJEeKTpoHHas Mukpockonus. Ilox pen.
®.Mopuc, JI.Menn, P.Tuckbe.- M.: Metamnyprus, 1985.- 392 c.
4. TlpakTyeckass pacTpoBas AJIEKTpoHHas Mukpockonus. [lox pen. [Ix.

lNoynnacreitna u X. Skosuia.- M.: Mup, 1978.- 656 c.
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http://www.iprbookshop.ru/63585.html

5. duznueckue OCHOBBI METOJIOB  HCCIIECIOBAHHMS HAHOCTPYKTYp U
MMOBEPXHOCTH TBEpAOro Tena : ydeOHoe mocobue / B.M. Tpos, M.A. IlymkuH,
B.Jl. bopman, B.H. Tponun. - M. : MU®U, 2008. - 258 c. - ISBN 978-5-7262-
1020-3; [DneKTpOoHHBIHA pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=237998

JlonoiHUTEIbHAA JTUTEPATypa

1. T'oynncrerin, Jx. u ap. PactpoBas »ieKkTpoHHAass MHUKPOCKONUS U
PEHTT€HOBCKMI MUKpoaHanu3. M.: Mup, 1984, kuuru 1,2.

2. HedenoB B.M. PeHTreHOdneKTpOHHAs CIEKTPOCKOMHS XUMHUYECKUX
COEMHEHUM: cipaBOYHUK. — M.: Xumus, 1984. — 255 c.

3. I[leprament M.W. MeTob!I UCCIeTIOBaHUNA B DKCIIEPUMEHTAIILHOMN (hHU3UKE:
yue6. mocooue / M. U. Ilepramenr .- Jonronpyausii : Uatemnekr , 2010 .- 300 c.

4. TloBepxHOoCTh M MeX(pa3Hble TpaHUIBI B OKpyxkawimied cpege. Ot
HAHOYPOBHS K IJ100anbHOMY MaciiTady [DnexkTponHsiit pecypc] / I1. Mopuc ; nep.
c auri. nox pea. B. Y. Ceurosa. - On. Uzn. - M. : BUHOM. JlaGopaTopus 3HaHUH,
2013.— 540 c. http://e.lanbook.com/view/book/42601/page139/

HNuTepHer-pecypcesnl

1. ®wusuyeckue OCHOBBI, ammapaTypa ¥  METOAbl  DJIEKTPOHHOMN
cnekTpockonuu: Mertoa. ykazaHus K JabOpaTopHbIM padoTaM MO Kypcy
—®u3uueckue OcHOBbI  3nekTpoHHOM TexHukul. Cocrt. Ilapmmn A.C.-
Kpacnosipck: CAA, 1993. - 28 c. [http://sibsauktf.ru/courses.

2. WWW-Muxkpockonusi. MupopmarimoHHble WCTOYHUKH TI0 BOIMPOCAM
CBETOBOM U DJIEKTPOHHON MUKPOCKOIIHUM:

MicroWorld Resources and News http://www.mwrn.com

Petr's Electron Microscopy Resource http://www.petr.isibrno.cz/microscopy/

Microscopes and Microscopy http://www.ou.edu/research/electron/mirror/

3. WWW-DnektponHas Mukpockonus. Hayunsie »ypHaibl, MyOJIUKaLNU:

Journal of the Microscopy Society of America
http://www.msa.microscopy.com/JMSA/JIMSAHomePage.html

Journal of Electron Microscopy www.oup.co.uk/jmicro/scope/
14



http://biblioclub.ru/index.php?page=book&id=237998
http://e.lanbook.com/view/book/42601/page139/
http://www.mwrn.com/
http://www.petr.isibrno.cz/microscopy/
http://www.ou.edu/research/electron/mirror/
http://www.msa.microscopy.com/JMSA/JMSAHomePage.html
http://www.oup.co.uk/jmicro/scope/

Microscopy and Analysis http://www.microrgc.demon.co.uk/

Microscopy and Microanalysis http://www.msa.microscopy.com/JMSA/
MscopyManalysis.html

Microscopy Microanalysis Microstructures http://www.edpsciences.com/
docinfos/MMM/OnlineMMM.html

Micron http://wwwe.elsevier.nl/inca/publications/store/4/7/5/

Ultramicroscopy http://www.elsevier.nl

SCANNING http://www.scanning-fams.org/

Ilepeyenb HGPOPMALUOHHBIX TEXHOJIOTI UM
U IPOTPaMMHOI0 o0ecrevYeHust
[Ipu ocymectBieHnd 00pa30BaTEIBHOIO Ipolecca M0 JUCHUIUIMHE

HCIIOJIB3YCTCA 061]166 IIporpaMMHOC obOecrieucHme KOMIIBIOTCPHBIX y‘{e6HI>IX

kiaccoB (Windows XP, Microsoft Office u ap.).

7.METOAUYECKUE YKA3ZAHMS 1O OCBOEHUIO
JUCHMIIAHBI

CryneHT B mpolecce 0O0yyeHusi JOHKEH HE TOJIBKO OCBOUTH YYEOHYIO
nporpaMMmy, HO M MPHOOPECTH HAaBBIKM CaMOCTOSITebHONW padoThl. CTyaeHT
JOJDKEH YMETh IUIAHUPOBATH U BBITMIOJIHSATH CBOIO PaboTYy.

[Ipu opranuzanuum y4eOHOM  JEATENIbHOCTH Ha  3aHATUSX  HIUPOKO
UCIIOJIB3YIOTCSL KaK TPAJULMOHHbBIC, TAK U COBPEMEHHBIE AJIEKTPOHHBIE HOCUTEIN
uH(poOpMaIH, a TaKKe BO3MOXHOCTH MH()DOPMAIMOHHBIX M KOMMYHUKAITMOHHBIX
00pa3zoBaTEIbHBIX TEXHOJIOTHM.

[IpakTrueckue 3aHATUS TPOBOJATCSA B YI€OHOU TpyTIIIE.

Co crTopoHBI mpenoaaBaTeNs  CTYJIEHTAaM OKa3blBAa€TCS IOMOIIb B
dbopMHpOBaHUM HABHIKOB PAa0OTBI C JMTEpPaTypoOM, aHajdu3a JHUTEPATypPHBIX
HMCTOYHUKOB.

CrnemyeT y4uThIBaTh, YTO OCHOBHOW 00OBeM MH(OOpPMAIMM CTYACHT IOJDKEH
YCBOUTh B XOJIE CHUCTEMAaTHYECKOM CaMOCTOATEIHHON pPabOThl ¢ MaTepualiaMH,
pa3MELIEHHBIMU KaK Ha 3JIEKTPOHHBIX, TaK U HA TPAJAULUOHHBIX HOCUTEIISX.

Jl1st yriyOeHHOro u3y4eHus MaTeprana Kypca TUCIUILTMHBI pEKOMEHIyEeTCs
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UCIOJIb30BaTh OCHOBHYIO U JIOTIOJIHUTEIBHYIO JTUTEPATYPY.

JluteparypHble UCTOYHUKH AOCTYIHBI OOy4aeMbIM B HAy4HOW OMOIMOTEKE
(Hb) JAB®Y, a Takxke B d3JeKTpoHHBIX Oubiamoreunbix cucremax (9bC), ¢
JIOCTYTIOM o TUIIEPCChUIKAM — OBC U3/1aTeNIbCTBA "Jlanp"
(http://e.lanbook.com/), 9BC Znanium.com HUIJ "MHOPA-M"
(http://znantum.com/), DBC [PRbooks (http://iprbookshop.ru/) u apyrue 2bC,
ucnojszyembie B JIBOVY https:// www.dvfu.ru/library/electronic-resources/

dopMaMu  TEKYIIET0 KOHTPOJS PE3yJNbTaTOB padOThl CTYACHTOB IO
JTUCLHUIUIMHE  SBJSIOTCS  coOecenoBaHus  (YCTHBIA — OMpOC) Ha  KaXkJAOM
MIPAKTUICCKOM 3aHSTHH.

WToroBbiit KOHTPOJIb MO NUCIMIUIMHE OCYIIECTBISIETCS B (opMe HK3aMEHa B
KoHIIE | cemecTpa.

Opranuzaius AesITeNbHOCTU CTYICHTA.

IIpakmuueckoe 3anamue. Ilpyu MOATOTOBKE OTBETOB Ha BOIPOCHI 3aHITHUS
CTYACHTBI JIOJDKHBI O3HAKOMHUTBCS C TEOPETUYECKUM MaTepHalioM IO TeMe
3aHsaTHSA. Eciau mpu M3ydeHHHM TEOpPEeTHYeCKOro Marepuaia BO3HUKIU BOIPOCHI,
3a7]aTh BOIIPOC MPETOAaBaTEITIO.

Camocmosmenvruass paboma. BbINIONIHEHWE CaMOCTOSATENbHON pabOThI
CTYJIEHTaMU HEOOXOIUMO JIJIsl YCIICITHOTO 3aKPeIJICHUsI H3yUYeHHOT0 MaTepHalia u

HAaBBIKOB MOJCIIUPOBAHM, HpI/IO6p€T€HHBIX Ha MPAKTUYCCKUX 3aHATHAX.

8. MATEPUAJTBHO-TEXHUYECKOE OBECITEYEHUE
T CTUTIIAHBI

Jlist mpoBenieHusl UccaeoBaHui, CBSA3aHHBIX C BBIMIOJHEHHEM 3aJaHus IO
JUCUUIUIMHE, a TaKXKe JUIsl OpraHHU3allid CaMOCTOSATENbHON paboThl CTYyJIEHTaM
JIOCTYITHO JlabopaTopHOe OOOpyJOBaHHWE M CHEIUATU3UPOBAHHBIE KAaOWHETHI,
COOTBETCTBYIOIINE JICUCTBYIOIIUM CAHUTAPHBIM U MPOTUBOIMOXAPHBIM HOpMaM, a
TaK)Xe TPeOOBAHUSAM TEXHUKU 0€30MaCHOCTH IIPH MPOBEIECHUN YU€OHBIX U HAYYHO-
IPOM3BOJCTBEHHBIX PabOT.

MarepunanbHO-TeXHHYECKOe U POrpaMMHoe o0ecriedeHue U CUUIIIMHbI
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HanmeHnoBanue crieliuagbHBIX
MOMEILIEHUH U TIOMEIICHUM JJIs1
CaMOCTOSATEIFHOU pabOTHI

OCHaIIEHHOCTh CIICLMAIbHBIX
MOMEIIEHUH U TIOMEIICHUM 11
CaMOCTOSTENLHOM PabOTHI

IMepeueHs JUIIEH3UOHHOTO
MPOTPAaMMHOTO 00CCIICUCHHSI.
PeKBU3UTHI IOATBEPKIAIOIIETO
JIOKyMEHTa

690922, ITpumopckuii kpaii, T.
Buagusoctok, octpos Pycckui,
nosyocTpos CanepHsli, IOCEeI0K
Asike, 10, koprrye L, ayzn. L 502.
YueOHas ayquropust i
MIPOBEJCHUS 3aHATHH JIEKIIMOHHOTO
THUIIA, TPYTIIOBBIX U
WHIUBHUIYaJIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJIS U
IIPOMEKYTOUHON aTTeCcTalluu

IToMemieHne yKOMIIEKTOBAaHO
CHCIHATM3UPOBAHHON YIeOHOU
Meb6erpio (ocanounsix MecT — 30)
Ob6opynoBanue:

JKK-nmanens 47", Full HD, LG
M4716 CCBA — 1 mr.

Hocka ayauropHas.

Microsoft Office - muuensus
Standard Enrollment Ne
62820593.

CyOnHIeH3HOHHOE COTIIAIICHNE
Blackboard Ne 2906/1

0T 29.06.2012.

690922, ITpumopckuil kpaii,
r.BnanuBocTok, octpos Pycckuii,
noxyocTpoB CanepHsli, HOCEIOK
Asike, 10, xopn. A (JIurt. IT), Dtax
10, ka6.A1017.

AynuTopus A CaMOCTOSITEIbHOI
paboThI

O6opynoBaHue:

Mono6mnok Lenovo C360G-
i34164G500UDK — 15 mur.

W HTErpupOBaHHbI CEHCOPHBIH
mucruieit Polymedia FlipBox - 1
IIT.

Konup-npunrep-uBeTHON CKaHep B
e-mail ¢ 4 moTkamu Xerox
WorkCentre 5330 (WC5330C — 1
IIT.)

IBM SPSS Statistics Premium
Campus Edition. ITocraimuk 3A0
IIporaocruueckue peleHus.
JoroBop DA-442-15 ot 18.01.2016
I., 10T 5. Cpok JeHCTBHS JOrOBOpa
¢ 30.06.2016 r. JIuuensus -
OGeccpodHo.

SolidWorks Campus 500.
Hocrasmuk Conua Bopke P.
JHoroop 15-04-101 ot 23.12.2015
r. Cpok aeiicTBus 1oroBopa ¢

15.03.2016 r. JIunensus -
06eccpodHoO.

ACKOH Kowmmnac 3D v17.
ITocraBmuk HaBu-kom. /lorosop

15-03-53 o1 20.12.2015 . Cpox
nercTus goroeopa ¢ 31.12.2015 r.
JInuensus - GeccpovHo.

MathCad Education Universety
Edition. TTocraBimuk
Codort Jlaitu Tpeiin. Jorosop 15-
03-49 or 02.12.2015 1.

Cpok aeiicTBUS JOrOBOpa C
30.11.2015 r. JInuensus -
GeccpoyHo.

Windows Edu Per Device 10

Education. ITocraBmuk
Microsoft. Jlorosop Ne DA-261-18
o1 30.06.2018 r. [Toa-nucka. Cpok
neiictBus porosopa ¢ 30.06.2018 r.
JInuen3us
- 30.06.2020 r.

Office Professional Plus 2019.
IMocrasmuk Microsoft.

JoroBop Ne DA-261-18 ot

30.06.2018 r. IToamucka. Cpok
nerictBus gorosopa ¢ 30.06.2018 r.
JIunensus - 6eccpodHo.

Autocad 2018. ITocTaBuuk
Autodesk. loroBop Ne

110002048940 ot 27.10.2018 r.
CereBasi, KOHKypCHTHAsI.

Cpok aeiicTBUS JOTOBOpPA C
27.10.2018 r. JIuuensus -
27.10.2021 r.

CyOnuIIEeH3HOHHOE COTJIAIIICHUE
Blackboard Ne 2906/1
or 29.06.2012.
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B uensax oOecrneyeHus CIICHaJIbHBIX YCJIOBI/Iﬁ 06y‘leHI/I$I HHBAJIMAOB M JIKI C

OTpaHMYECHHBIMU BO3MOXKHOCTSIMU 3710poBbs B JIBDY Bce 3manusa 000py10BaHbI

naHjaycamu, JudTamu,
OCHAILIEHHBIMU
HaBUTAIIMOHHOW MOJIJIEPKKH.

IIOABCMHHUKAaMH,
TyaJICTHBIMU

CHEeIMATN3UPOBAHHBIMHU
TabauykamMu  UHGOPMAIMOHHO-

MCCTaMu,
KOMHAaTaMu,

9. ®OHJI OHEHOYHbIX CPEJACTB

Kon n nanmeHoBaHME HHAUKATOPA
JOCTHIKEHUSA KOMIIETEHI[NU

HanmenoBanue mokas3aresist OLeHUBAHH
(pe3ynbTara 0OyueHHs MO AUCHUILIMHE)

I1K-2.1 npumeHsieT MeToIpl aHAJIN3a
KOHICTITYaJIbHBIX U TCOPECTUYCCKUX
MoJenell peraeMbIx HayYHbIX
mpoOIIeM U 3a1a4

3HaeT OCHOBHBIE METObI aHATN3a KOHIIETITYaJbHBIX U
TEOPETUUECKUX MOJIEIeH pelIeHUs] HAyYHbBIX 33134

YMeeT BRIOMpaTh METOIBI aHAIHM3a KOHIIENTYaIbHbBIX U
TEOPETUYECKUX MOJIETIEH JUIsl pELICHUS] KOHKPETHOM 3aa4un

Brnageer MeTogamu aHanu3a KOHUENTYaJIbHBIX U
TEOPETUUECKUX MOJEJIEH pelaeMblX HayqHbIX IPOOJIeM U
3ajgad

I1K-2.2 BIOMpaeT METOIBI
UCCIIC/IOBaHMUS, COOTHOCHT
npo0JeMy, ey, 3a7a49H, IPEJAMET U
METO/IbI HCCIICIOBAHNS,
(hopMyupyeT NpodJIeMy HaydHOTO
UccieI0BaHus, 000CHOBBIBAET €TI0
aKTYyalbHOCTh ¥ HOBU3HY

3HaeT OCHOBHbBIE METO/bI IPOBEACHNA HAYYHOT' O
HCCJIICOJO0OBaHHUA

YmMeeT GpopmynupoBath mpobdiemMy, 000CHOBBIBATh
aKTyaJbHOCTh 1 HOBU3HY HAyYHOT'O HCCIICIOBaHMS,
OPUMEHSATH METOJIbI IPUKIATHON (PU3UKH K PELICHUIO
KOHKPETHOI HAyYHOM 3a/1auu

Brnaneet HaBbIKaMu Ipo¢eCCHOHATBHOTO MBIIIJICHUS,
HEOOXOIMMBIMHU JJIs1 aJIEKBATHOTO HCIOIb30BaHUS METOIOB
COBpPEMEHHOH (PH3UKH B TEOPETHUECKUX U PUKIATHBIX
3aJ1a4ax, MOHATHIHBIM aNapaToM

I1K-2.3 opranu3oBBIBaeT U MPOBOAUT
Hay4HbIE UCCIICIOBAHUS,
o0OpabaThiBaeT NOTy4YECHHBIE

3HaeT MCTOAUKY MPOBCACHUA HAYYHOTO UCCIICAOBAaHUS

Ymeet oprannzossiBaTe HMP B HaydHOM KOJIIEKTHUBE,
pacnpenelsiTh U AEJIerHpoBaTh BBIIOIHAEMYIO paboTy

BrazieeT HaBbIKAMM aHAIUTUYECKON paOOThI, METOZAMHU U

pe3ybTaThl
TCXHOJIOTUAMU NTPOBEACHUA HAYYHOI'O UCCICA0OBAHU
Ne KouTtposmpyemsie Koasbl 1 3Tansl OueHoyHble cpeacTBa
n/m pa3jiesibl / TeMbl ¢opMUPOBAHNSA | Tekymmii KOHTPOIL | MPOMEKYTOUH
AUCHHUILIMHBI KOMIIeTeHIUH ast aTTecTalus
1 Temer 1-11 T1K-2 3HAEeT CobecenoBanue DK3aMeH
(YO-1)
yMeeT
BJIaJIEET
Telcymaﬂ arrecranusa CTYACHTOB 110 JUCHUIIJIMHEC IIPOBOAUTCA B

COOTBETCTBHM C JIOKaJIbHBIMM HOpPMATUBHbIMU akTamu J[IBOY wu sgBusgercs

00s3aTEIbHOM.
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Tekymas arrectanus OCyIIECTBISECTCS BEAYIINM TPENOAaBaATEIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

— ydeOHas JOUCHUIUIMHA (aKTUBHOCTh Ha 3aHATHIX, CBOEBPEMEHHOCTH
BBITIOJTHEHHUS PA3JIMYHBIX BUJIOB 3aJaHUM, MOCEHIAEMOCTh BCEX BUJOB 3aHSTUU IO
aTTECTyEeMOH JUCIUIIIINHE);

— CTETCHb YCBOEHUS TEOPETUUECKUX 3HAHMA;

— pe3yJbTaThl CAMOCTOATEIIBHOU pabOTHI.

CocraBnsieTcs KaJCHAApPHBIA IUIAH KOHTPOJIBHBIX MEPOINPUITUNA  TIO
nucuumuinHe. OIleHKa MOCEIIaeMOCTH, aKTUBHOCTH OOYYarOlIUXCS Ha 3aHSATUSIX
BEJIETCSI HA OCHOBE KypHaJla, KOTOPBIA BEJET MpEojiaBaTesib B TECUCHUE YUYEOHOTO
ceMecTpa.

JI1s1 AMCUUILIIMHBI UCTIOIB3YETCSI CIIENYIOIIEE OLIEHOUYHOE CPEJICTRO:

1. CobGecenopanue (YO-1)

CoobecenoBanue (YO-1) - cpeACTBO KOHTPOJIA, OPraHW30BaHHOEC Kak
cnenuanbHas Oeceia mpenojaBaTeis ¢ 00y4arOlMMCS HAa TEMbl, CBSI3aHHBIE C
U3y4aeMoil AUCIUIUIMHOW, W pacCYMTAaHHOE Ha BBISICHEHHWE O0bemMa 3HaHHM
00yuJaroIerocs Mo onpeAeieHHOMY pa3zieny, TeMe, MpodieMe U T.11.

IIpuMepHbIH epeYeHb BOMPOCOB /11 codeceqoBaHus (YCTHOTO OIIPOCA)

1. PaccesiHue 31€KTPOHOB.

2. O06nacTh B3aMMOJICUCTBUS DJIEKTPOHOB.

3. BnusHue aTroMHOro HOMEpa Ha B3aUMOJCHCTBUE DJJIEKTPOHOB C
BEILECTBOM.

4. BnusHUE YHEPTUM My4YKa JJIEKTPOHOB HA B3aMMOJCHCTBUE AJIIEKTPOHOB C
BEILECTBOM.

5. BnusiHue yriia Hakja0Ha Ha B3aUMOJEHCTBUE JJIEKTPOHOB C BELIECTBOM.

6. Jlinna pobera 3JIeKTPOHOB.

7. YOpyroe u HEynpyroe pacCcessHue 3JIE€KTPOHOB.

8. OTpaKeHHBIE JIEKTPOHBI: BIUSIHUE ATOMHOTO HOMEpA.

9. OTpakeHHBIE JIEKTPOHBI: 3aBUCUMOCTh OT SHEPTUU ITyUKa.

10. OTpakeHHBIE AIEKTPOHBI: 3aBUCUMOCTb OT YIJIa HAaKJIOHA.

11. YrioBoe pacrpeneneHne OTpaKEHHBIX JJIEKTPOHOB.

12. PactipeesieHre 10 3HEPTUAM OTPAXKEHHBIX AIEKTPOHOB.

13. IIpocTpaHCTBEHHOE pacnpe/ieIEHUe OTPAKEHHBIX JIEKTPOHOB.
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14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

B COM.

44.
45.

COM.

46.
47.
48.
49.
50.

['myOuHa BbIX0/a OTPaKEHHBIX SJEKTPOHOB.
BTopudHbie JIeKTPOHBI.

HenpepbiBHOE PEHTT€HOBCKOE U3IIyUYECHHE.
XapakTepucTUYECKOE PEHTIEHOBCKOE U3TyUEHHUE.
O2Ke-3JIeKTPOHBI.

DneKkTpoHHAas MyIlIKa.

Tepmo3IeKTpPOHHAS YMUCCHSL.

ABTO3JIEKTPOHHAS! YMUCCHS.

Karozsl B ckaHUPYIOIIEM 3JIEKTPOHHOM MHKPOCKOTIE.
DNeKTpOMarHUTHBIE KOHIECHCOPHBIE JINH3BI.
DJEKTPOMarHuTHbIE OObEKTUBHBIE JINH3HI.
DneKTpOMarHuTHbBIE AuapparMsbl.

XpoMmatuueckue adepparuu.

Cdepuueckue abeppaiuu.

AcTturmMaTtusm.

Crurmatopsl.

DONEeKTPOHHBIN 30H/.

I'enepatopsl pa3BepTKH.

BakyymMmHbIE CHUCTEMBL.

Kameps! 00pa3ios.

[lmro30BaHME.

Tunsl npuctaBok ayst COM.

CkaHupOBaHME JEKTPOHHBIM ITYYKOM BJOJIb JTUHUU.
CkaHUpOBaHME JIEKTPOHHBIM ITyYKOM M0 IJIOMIAH.
Kontpactsl B COM.

Mexanu3Mebl ¥ ipupoia popmupoBanusi KOHTpacToB B COM.
WNurepnperanus nzodpaxenuit B COM.

['mybuna gokyca B COM.

Uckaxxenust uzodpaxenuit B COM.

Brusiaue yckopsrorniero HanpspkeHus Ha (hopMupoBaHue M300pakeHUN

Brusuaue pasmepa anepTypsl Ha popmupoBanue nzobpaxenuit B COM.
Brnusaue pabouero paccrosHus Ha (GOpPMHUpPOBAHHWE H300paKEHUU B

Biusitnue Hakiona o6pasia ¢popmupoBaHue nzoodpaxenuii B COM.
HaGmronenue u coxpaneHune n300paskeHui.

JIETEKTOPBI CUTHAJIOB.

XapaKkTepUCTUKU JETEKTOPOB CUTHAJIOB.

Yron ACTCKTOPA 10 OTHOMICHHUIO K ITOBECPXHOCTU 00BEeKTA.
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51. TenecHbI yron neTexkropa.

52. D¢ dhexTuBHOCTH Mpeodpa3oBaHus JETEKTOpA.

53. Tpagummonnas COM.

54. HuzkoBakyymHas COM.

55. COM B pekuMe €CTECTBEHHOU CpEeJIbl.

56. Karonomomunucuenuust B COM.

57. COM B pexxuMe HaBEIEHHOTO TOKA.

58. BeicokoBakyymHass COM.

99. Oxe-371eKTpOHHAs! CIEKTPOCKOTHSI.

60. CkaHupyroias mpoCcBEYUBAIONIAs AIEKTPOHHAS MUKPOCKOIIHS.

61. PEHTT€HOBCKHI MUKpPOAHAJIU3.

62. CnekTpoMeTpus ¢ BOJJHOBOM JUCIIEPCUEH.

63. CrIeKTpOMETpHSI C SHEPIreTUYECKON TUCTIEPCUEH.

64. Iudpakius 00paTHO pacCEeSTHHBIX AJIEKTPOHOB.

65. KapTiHa 00paTHO pacCesTHHBIX IEKTPOHOB.

66. JIunuu Kukyumu.

67. IlpocTpaHcTBeHHOE paspelieHne Merofa audpakiuu oOpaTHBIX
AIIEKTPOHOB.

68. Cuctembl AJid aHanK3a AU(PPAKIIMOHHBIX KAPTUH OOpPaTHO PACCESIHHBIX
AIIEKTPOHOB.

69. [13C-maTpunsl.

70.  WcnonwszoBanue 1mUpPOBBIX KamMep B  CHCTEMax  aHajn3a
Tu(PaKIIMOHHBIX KAPTUH 00PAaTHO PACCESTHHBIX DJIEKTPOHOB.

71. TekcTypa KpucCTaNIMUECKUX 00pa3IioB.

72. OpueHTanus KPUCTALTHIECKUX 00pa3IoB.

73. Ananmu3 neexkToB C TOMOIIBI0 TudpaKkiMi OOpaTHO PACCESTHHBIX
AIIEKTPOHOB.

74. Ananu3 (a3 ¢ ToMoIIbo TuPpakiuu 00paTHO PACCETHHBIX DJIEKTPOHOB.

75. AHanu3 MHKPOHANpPSOKEHUH C MOMOIIbI0 Audpakuuu oOpaTHO
paccesTHHBIX AJIEKTPOHOB.

76. Amnanm3 wMukpoaedopManmii ¢ MOMONIbIO JAudpakiuu 0OPaTHO
paccesTHHBIX JIEKTPOHOB.

77. ChoxycupOBaHHBIN HOHHBIN MTyYOK U €r0 (PYHKIIHH.

78. OCHOBHBIE THIIBI HOHHBIX KaTOIOB.

79. NHXKEKTOPBL.

80. ManumyasTopbl BBICOKOW TOUHOCTH TO3UITMOHUPOBAHUSI.

81. IlocnoiiHoe TpaBiieHHWE M1 PEKOHCTPYKUHMH 3X MEPHOM CTPYKTYpHI
(3D).
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82.

[IpenapupoBanre 00bEKTa B 3aJaHHOM YYacTKE JUIsl MPHUTOTOBIICHHUS

TOHKOT0 00pasiia JiyIsi IPOCBeUrBaroieil 31eKTpoHHOM MuKpockonuu (II9M).

83. BO3MOXHOCTh CKAaHMPYIOLIEW MPOCBEUMBAIONICH  DJICKTPOHHOMU
MHUKPOCKOIIUH.

84. OcHoBHble mnpeumyniectBa COM mepen JApyrMMH — METOAAMHU
MHUKPOCKOTIHUH.

85. OcHoBHble HegocTaTKu COM.

86.
87.
88.

Bo3moxknoctn COM 151 ojtydeHust HAHOCTPYKTYP.
UcnonbzoBanue COM asis vccneoBaHusl HAHOCTPYKTYP (TIpUMeEpHI).
Ncnons3oBanne COM n51s vcclieIoBaHUSI HAHOCTPYKTYPbl MATEPHUAIIOB.

89. Bo3moxxknoctu COM i1 uccieioBaHue KHHETUKH TTPOIIECCOB.

90. ITpeumymectsa COM BBUAY 00JBIION NTyOMHBI POKYyCa.

91. BrisiBIEHNE MATHUTHBIX ITOJIEN U JOMEHHOM CTPYKTYPBI.

92. HccnenoBaHne KUHETHKM NPOLIECCOB B HAHOCTPYKTYpPax C IOMOILIBIO
COM.

93. Bo3aMoxkHOCTH (ppakTorpaduyecKoro aHaansa.

94. O6paboTKa N300PAKEHUI.

95. Ilony4yenune 0OBEMHBIX MPEACTABICHUN 00 OOBEKTE.

96. DnextponHas utorpadus.

97. OcHoBHbie pousBoauTenu COM.

98. OcHoBHbIe BapuanThl COM.

99. IIpucraBku k COM.

100. Pacxongyemsbie maTepuainsl kK COM.

101. IToaroroBka 06pa3Ios.

TpeOoBanuss K NpPeICTABJEHHI0 M OLUCHMBAHUIO MAaTEpPHAJIOB
(pe3y1bTaToB)

CO6€C€I[0B3HH€ IIPOBOAUTCA B paMKaX Ka>XKA0I'O IIPAKTHUYICCKOI'O 3aHATHUA].

OTBeTHI JOJDKHBI OTINYAThCA JOCTATOYHBIM 00BEMOM 3HaHI/II>’I, FHY6HHOﬁ u

MOJTHOTOMU PACKPBITHUSA TCMBI, JIOTUYECKOM nocCacaoBaTCIbHOCTBIO, YCTKOCTBIO

BBIPpAKCHUA MBICJIEH U 00OCHOBAHHOCTBIO BBIBOAOB, XapaKTCPU3YIOIIUX 3HAHUC

HOHHTHfIHO-TepMI/IHOJIOI‘I/ILICCKOI‘O arrapara, yYMCHHME HWM II0JIb30BaTbCA IIPpU

OTBCTC.

Kpumepuu oyenxu:
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YpoBeHb
OCBOCHUS

Kputepuu o1ieHKH pe3ynbTaToB 00y4eHHUs

KonnuectBo
0aJJIOB / OLIEHKA

TloBbIIIEHHBIH

OTBeT noKa3bIBaeT MPOYHbIE 3HAHUS OCHOBHBIX MOHSTUN
M3y4aeMOU MpeIMETHON 001acTh, OTINYaeTCs TIyOuHOM
U TOJHOTOM  PACKpBITHS ~ BOMpOCA;  BIIAJCHHE
TCPMUHOJIOTMYCCKUM  allllapaToM; YMCHUC 00BSACHSITH
CYLIHOCTb, JIeJIaTh BBIBOJBI, /1aBaTh apryMEHTHPOBaHHbIC
OTBCTHI, IIPHUBOJUTDH IMPUMCPHI; JJOTUYHOCTDH n
nocliieioBaTeabHOCTh OTBeTa. CTYIEHT OTBETHJ Ha BCe
OCHOBHBIC W JOIIOJIHUTCIIBHBIC BOIIPOCHI, 3aJJaHHBIC
IpernojaBaTesieM M0 TeME MPAKTUYECKOT0 3aHSTHSI.

100 - 86

3auTeHo

bazoBrrit

OTtBeT, OOHAPYXUBAIOIIMI MPOYHBIE 3HAHHUS OCHOBHBIX
MOHATUHN H3ydaeMoOW INpeIMeTHOM 00JacTu, OTINYaeTCs
rITyOMHOW W TIOMHOTOW PACKPBITUSI BOMPOCA; BIaJICHHE
TEPMUHOJIOIMYECKUM aIlllapaTOM; yMEHHUE OOBACHATDH
CYIIHOCTb, ACJIAaTb BBIBOAbLI AAaBATb apryMCHTHPOBAHHBLIC
OTBETHl,  IPUBOJUTH  IPUMEPBI;  JIOTUYHOCTH W
IOCJIEI0BATENbHOCTh OTBeTa. CTYIEHT OTBETHJI Ha BCE
OCHOBHBIE BOIIPOCBI, HO HE CMOI' OTBETUTb Ha
JIOTIOJIHUTENIbHBIE BOIPOCHI, 3aJaHHBIE IIPENOJaBATEIEM
10 TEME IIPAKTUYECKOI0 3aHATHUS.

85-76

3auTreHo

[Toporossiii

OTBeT, CBUIETEILCTBYIOIIMH B OCHOBHOM O 3HaHHUH
HOHATUH U3y4aeMon IIPEIMETHON obnacty,
OTJIMYAIOIIUNCA HEAOCTATOYHOM TIJIyOMHOM M IOJIHOTOU
pacKpbITUsl BONPOCA; 3HAaHWMM OCHOBHBIX BOIIPOCOB
TE€OpuH; ciado cPOpPMUPOBAHHBIMU HaBBIKAMH aHAJIM3a,
HEIOCTaTOYHBIM YMEHHMEM J1aBaTb apryMEHTUPOBAaHHBIC
OTBETHl M NPUBOJUTH NpuMepbl. CTYyIeHT OTBETHJI Ha
4acTb OCHOBHBIX MWJIM JONOJHHUTEIBHBIX BOIPOCOB,
3aJlaHHBIX [perojaBaTesieM [0 TeMe MPaKTUYECKOro
3aHSTHSL.

75-61

3auTreHo

YpoBeHb
HE JOCTUTHYT

OTtBet, 00HAPYXKUBAIOIINM HE3HAHUE MMOHATUN U3ydaeMOi
MpeIMeTHOW 001acTd, OTIWYAIOIIMNICA HETITYyOOKHM
pPacKphITHEM BOMPOCA; HE3HAHWEM OCHOBHBIX BOIIPOCOB
TEOpuH, Hec(HOPMUPOBAHHBIMU HABBIKAMU  aHAIN3a;
HEYMEHHWEM JlaBaThb  apTyMEHTHPOBAHHBIE  OTBETHI,
OTCYTCTBUEM  JIOTUYHOCTH U  MOCIEI0BATEIbHOCTH.
CtygeHT He OTBETHJI Ha  BOIPOCH,  3aJIaHHbBIC
MpernojaBaTelieM Mo TeMe MPAKTUYECKOTo 3aHATHUs, 0O
JIOTTYCTHIT MHOYKECTBO OITMOOK B OTBETE.

60-0

He 3auteno

HpOMe)KYTO‘IHaH arrectauua CTYACHTOB 110 AWMCHHUIIIMHEC ITPOBOAMTCS B

COOTBETCTBUM C JIOKAJIbHBIMA HOpMaTUBHbIMU akTamMu JIBDY wu gBisercs

00s3aTEIbHOM.

dopma O0TYETHOCTH IO AWCHMILIAHE — dKk3aMmeH (1-i, oceHHUH cemectp).

CTy,Z[CHT AOITIYCKACTCA K OK3aMCHY ITOCJIC IMOJIYUCHHUA ITOJIOKUTCIIBHBIX OILICHOK 3a
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3aJlaHds TEKYIEeld aTTeCTallid, BHITIOJHEHHBIE B TEYCHHE ceMecTpa (OICHOYHBIE
CpeIncTBa ISl TEKYIIEro KOHTPOJS). DK3aMeH M0 MUCIHIUIMHE TPOBOIAUTCS B
dbopme cobecenoBaHUS.

[Ipu npoMeKyTOYHOM aTTecTaluy 00y4YaroIUMCs YCTaHABIMBAETCSA OLEHKA.

Bonpocel k 3k3aMeHy

1. B3auMopaeicTBusl AIEKTPOHOB ¢ BemecTBoM. OOIacTh B3aUMOACHCTBUS
AJIIEKTPOHOB: BJIUSHUE AaTOMHOIO HOMEpA, 3aBUCHMOCTb OT 3HEpPrUU IIy4YKa,
3aBUCUMOCTb OT yrja HakJioHa. [[nrHa npobera 31eKTpOHOB.

2. OTpaxXeHHBIE 3JIEKTPOHBI: BIUSHAE aTOMHOIO HOMEpA, 3aBHCUMOCTb OT
DHEPIrUM IIy4Ka, 3aBUCUMOCTh OT YIVIa HakJIOHA, YIVIOBOE paclpeleieHue,
pacnpeneneHne 10 SHEprusiM, MPOCTPAHCTBEHHOE pacHpelesieHue, IIyOuHa
BBIXO/IA.

3. BropuuHbie 3JE€KTPOHBI: BIMSHUE TapaMeTPOB MydKa U 00pasia.

4. PeHTreHOBCKOE H3iIydeHHE. HenpepplBHOE PEHTTEHOBCKOE H3IIy4YCHHE.
XapakTepucTUYECKOE PEHTTEHOBCKOE U3ITyUYCHHE.

5. Oxe-3JIEeKTPOHBI U KaTOJOJIFOMUHECLEHIIHS.

6. TepMO3JIEKTPOHHAS 1 ABTOSJIEKTPOHHAS SMUCCHS.

7. YCTPOUCTBO CKAHUPYIOLIETO AIEKTPOHHOTO MUKPOCKOIIA.

8. DJeKTpoMarHuTHbIE JIMH3BL. Xpomartuueckue adepparuu. Chepuueckue
abeppani. ACTUTMaTU3M.

9. Mexanusmbl u npupojga QgopMupoBaHusi KOHTpactoB B COM.
WNuTepnperanus n300paxeHui.

10. N3o6paxkenust 8 COM. Bnusinue yckopsitolero Hampsbkenus. Biusaue
pa3Mmepa aneptypsl. BausHue padodero pacctossHus. BiausiHue HakiioHa oOpasia.

11. Herexktopsl curHaiioB B COM. XapakTepUCTUKHM M HUX BIUSHUE Ha
dhopMupoOBaHHE H300PAKCHUI.

12. TpanuuuoHHasi CKAHUPYIOLIAs AIEKTPOHHAST MUKPOCKOTIHS.

13. HuzkoBakyymHasi CKaHUPYIOLIAs AJIEKTPOHHAS MUKPOCKOTIIHS.

14. Cxanupyromasi 3J€KTpOHHAsT MHKPOCKONHUSA B PEXKUME E€CTECTBEHHOU
Cpelbl.

15. Ckanupyromas 3J€KTpOHHAs MHKPOCKOIUS B PEXKUME HaBEAEHHOTO
TOKaA.

16. BbicokoBaKyyMHasi CKAHUPYIOLIAsl AIEKTPOHHAsE MUKPOCKOIIHSL.

17. Oxe-31neKTpOoHHasA CIEKTPOCKOIHUS.

18. Cxanupyroias IpoCBEYMBAOIIAS AJIEKTPOHHAs] MUKPOCKOIIHS.

19. PeHTreHOBCKUI MUKPOAHAIIM3.
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20. CnexTpoMeTpusi ¢ BOJIHOBOM JUCIIEPCHEM.

21. CneKTpoOMeTpHsI C SHEPTETUUECKON TUCTIEPCUEN.

22. Jludpakuuss oOpaTHO pACCESIHHBIX DJEKTPOHOB, (HOpMUPOBAHHE
KapTUHBI TUPPaAKIUH.

23. Ananu3 qupakMOHHBIX KApTUH 0OPaTHO PACCESIHHBIX 3JIEKTPOHOB.

24. ChoxycupoBaHHBIN HOHHBIN MYYOK U €ro (QyHKIHUU.

25. IHXKEKTOPHI.

26. MaHUIyJIATOPBI BBICOKOH TOYHOCTH MO3HIIMOHUPOBAHUS.

27. llocnoitHoe TpaBlieHUE I PEKOHCTPYKUMHU 3X MEPHOM CTPYKTYpPhI
(3D).

28. IlpenapupoBaHue 0OBEKTa B 3aJJaHHOM Y4YacTKE JUIsl MPUTOTOBIICHUS
TOHKOTO 00Opa3iia JJisi MPOCBEUYUBAIOINICH 2JIeKTPOHHOU MuKpockonuu (II1OM).

29. BO3MOXHOCTh CKaHUPYIOLIEH IPOCBEUMBAIOLICH  AJIEKTPOHHOU
MUKPOCKOIIUH.

30. OcnoBHpie mnpeumymectBa COM mepex ApyruMM — METOAAMH
MUKPOCKOIINH.

31. OcnoBHele HepocTaTku COM.

32. Bozmoxuoctu COM 115 oJly4eHust HAHOCTPYKTYD.

33. Ucnonp3oBanue COM 1is nccief0BaHusl HAHOCTPYKTYP.

34. Ucnonp3oBanue COM 115 nccieI0BaHNsl HAHOCTPYKTYPBI MaTepUaJIOB.

35. Bo3amoxxnoctu COM 115 ucclieIoBaHUE KUHETUKU MTPOLIECCOB.

36. Ilpenmymectsa COM BBHIY O0JBIION INTyOMHBI (POKYyCa.

37. Bo3amoxHOCTH (PppakTorpaduyecKoro aHaansa.

38. [lonyuyenune 00BEMHBIX MIPEACTABICHUN 00 OOBEKTE.

39. DnextpoHHas utorpadus.

40. OcnoBHble ipousBoauTenn COM.

41. OcnoBHble BapuanTel COM.

42. IlpucraBku k COM.

43. Pacxoayembie maTepuaiibl K COM.

KpI/ITepI/II/I BBICTABJICHUS OLICHKH CTYACHTY HA JK3aMEHeE.

bamnsr Onenka TpeGoBanus K CPOPMUPOBAHHBIM KOMITETEHIIUSAM

(pedTHHTOB | (cTaHAApTHAs)

O OIIEHKN)

86-100 «OTJINYHO» O1neHkKa «OTJIIMYHO» BBICTABIISIETCS CTYAEHTY, €CIIM OH IIyOOKO

U MPOYHO YCBOWJI MPOTPaAaMMHBIA MaTepHall, WCUYEpIbIBAOIIE,
MOCJIEIOBATEIbHO, YETKO U JIOTUYECKU CTPOMHO €ro M3Jiaraer,
yMEEeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHUKOH, CBOOOIHO
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CIpAaBIIIETCS C 3aJadyaMH, BOINPOCAMU U JIPYTUMH BUIAAMH
MPUMEHEHUS 3HaHUM, IPUYEM He 3aTPYyIHSAETCS C OTBETOM MpHU
BUJIOM3MEHEHUM 33JaHUN, HCIOJB3YeT B OTBETE MaTepuall
MOHOTpaUUECKOl JUTEepaTyphl, NPABUIHLHO OOOCHOBBLIBAET
IIPUHSTOE PEIIECHUE, BIaJE€eT Pa3HOCTOPOHHUMHU HAaBBIKAMU U
nprUeMaMd HEOOXOIMMBIMH JIJISl BBIMOJIHEHUS] MPAKTUYECKUX
3ajad.

76-85

«XOpOoUIo»

Onenka «XO0pOo1o0» BBICTABIACTCA CTYACHTY, €CIIM OH TBEPIAO
3HACT Marcpuall, rpaMOTHO M IO CYHICCTBY H3JIaract €ro, HC
J0ITyCKasA CYLECCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIpPOC,
MNpaBUJIbHO HNPUMCHACT TCOPCTHYCCKUC IIO0JIOKCHUA  IIPU
PEIICHUN IMPAKTUYCCKHUX BOIIPOCOB, BJIAACET HCO6XOI[I/IMBIMI/I
HaBbIKaMHU U IIpUEMaMHA HGO6XOILI/IMI)IMI/I AJIg UX pCHICHUA.

61-75

«YHAOBJICTBOPUT
CIIBHO»

OneHka «yZOBIETBOPUTENIBHO» BBICTABIIAECTCA CTYIEHTY, €CIIU
OH MMEET 3HaHUA TOJIbKO OCHOBHOI'O MaTepHalla, HO HE YCBOMII
€ro  JeTajJeld, JONYCKaeT  HETOYHOCTH, HEIOCTATOYHO
npaBWiIbHBIE  (OPMYITUPOBKH,  HApYIIEHHS  JIOTHYECKOU
IIOCJIEIOBATEIbHOCTH B U3JIOKEHUU IIPOrPaMMHOI0 Marepuaia,
WCIIBITBIBACT 3aTPYAHEHUs IIPU IPUMEHEHUU TEOPETUYECKUX
IIOJIOXKEHUH JUIsl pELICHUS TPAKTUYECKUX BOIIPOCOB.

0-60

«HCYOOBJICTBOD
HUTCIIBHO»

OHCHKa «HCYOOBJICTBOPUTCIILHO» BBICTABJIAACTCA CTYIACHTY,
KOTOpbIIl HE 3HAaeT 3HAYMTENbHOM YacTH NPOrpaMMHOI0
Marepuaa, I0MyCcKaeT CYIIeCTBEHHbIE OUIMOKH, HEYBEPEHHO, C
OONBUIMMM  3aTPYIAHEHUSMH  INPUMEHSET  TEeOpeTHYecKue
MIOJIOKEHUST TPH PEIIEHWH TNPAKTUYECKUX BoIpocos. Kak
NpaBUJIO,  OLEHKAa  «HEYJOBJIETBOPUTENBHO»  CTaBUTCSA
CTyJEHTaM, KOTOpblE HE MOTYT MpPOJOJDKUTH O00ydeHue O0e3
JIOTIOJTHUTEIBHBIX 3aHATHH 11O COOTBETCTBYIONIEH TUCIUITIIMHE.

INKAJIA U KPUTEPUHN ONEHUBAHMUS pe3yabTaToB 00y4eHHs M0 AUCHMILIMHE

Orenka

BHBI
OIICHOYHBIX
CpEeJICTB

2 (He 3a4TEHO)

3 (3auTeHo) 4 (3a4TeHO) 5 (3a4TeHo)

3nanus

(U001
OYEHOUHBIX
cpeocma:
cobecedosanue)

OrcyTcTBHE
3HaHUI

CdopmupoBaHHble
CHCTEeMaTHYEeCKHUE
3HAHHUS

OOmue, HO He
CTPYKTypUpPOBaHHbBIE
3HAHUS

dparMeHTapHbIE
3HAHUS

Ymenus

(U001
OYEHOUHBIX
cpeocmas:
cobecedosarue)

OtcyTcTBUE
YMEHUHI

B uenom ycnemsoe,
HO HE
CHCTeMaTHYeCKOoe
yMEHHUE

B uenom ycremnoe,
HO cojeprKaliee
OTHETHHBIC TPOOETIBI
yMeHHe (JIomycKaeT
HETOYHOCTHU
HENPUHIIUITHAIEHOTO
XapakTepa)

Ycnentnoe u
CUCTEMATUYECKOE
YMCHHE
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HaBbIkn
(BaageHus,
ONBIT
JAesITeJIbHOCTH)

OTtcyTcTBHE
HaBBIKOB
(B1anenuit,
OTIBITA)

Hannume otaenspHbIX
HaBBIKOB (HAJIHYHC
¢parMeHTapHOTrO
OTIBITA)

B niesnom,
chopMupoBaHHEIE
HaBBIKU (BIIaEHMUS),
HO UCIIOJIb3YeMBbIC HE
B aKTHUBHO# opme

CdopmupoBaHHbIe
HaBBIKH
(BmameHus),
NPUMEHSIEMBbIC
P pEeLICHUH
3ama4y
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