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1. Hesab n 3272494 AUCHUNJIMHBI (MOAYJIs)

Ilenp IMCUMIUIMHBI: OCBOCHHUE CTYIEHTAMH KOMILJIEKCA TEOPETUYECKUX U IMPAKTUYECKUX
3HaHWUM, MO3BOJISIOIIUX UM CBOOOJHO OPUEHTHPOBATHCS B COBPEMEHHON aTOMHO-30HJIOBOM M
aTOMHO-IIyYKOBOH ToMorpaguu W HaHOMOAW(DUKALUHN, HEOOXOIUMBIX IS Hay4HbIX
HCCJIEOBAHUM U IIPOU3BOJICTBA YCTPOUCTB MUKPO- U HAHOAIEKTPOHUKHU.

3amaun: (OpMHUpPOBaHHME HABBIKOB MOJICIMPOBAHUS (U3UYECKUX TIPOLECCOB TpHU
BO3/ICUCTBUM CHJIBHBIX JJIEKTPUYECKUX TIIOJIEH M JIA3ePHOTO H3IYYEHHUS Ha HIIIBI-00pa3Lbl
U3TOTOBJICHHBIE W3 MaTEpUaJIOB MHUKPO- M HAHOXJIEKTPOHHMKHM, a TaK K€ HABBIKOB aHaIu3a
pEe3yJIbTaTOB TAKOT'O BO3/ICHCTBUS.

2. Mecro nucuuniauebl (MoayJsi) B crtpykrype OIIOIT BO

JlucuuiuinHa BKJIFOYEHA B BapUATHUBHYIO YacTh AUCHUIUIMH 1o BeIOOpYy b1.B.JIB.09.01
y4eOHOro T1aHa mo HamnpasieHuto moarotosku BO 11.03.04 DnexTpoHHKa 1 HAHOIJIEKTPOHUKA
npo¢mib: CoBpeMeHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUHU B SJICKTPOHHON TEXHHUKE.

WN3ydyenne aucuuMmiauHbl «ATOMHO-30HIOBas ToMorpagus HaHOMAaTepuajoB U
HAHOCTPYKTYp» 0a3upyeTcsl Ha MOHATUS U METObl, pa3BUBAEMbIE B CIECIYIOIIMX JUCHUIUIMHAX:
«MexaHuka» - 3aKkoHbl JBW)KeHUS HblOTOHa, 3aKOHBI CcOXpaHEHHs, oOuas Teopus
FapMOHMYECKOI'0 OCHUIIIATOPA; «DIEKTPUUECTBO U MAarHETU3M» - IPOBOJSIINE U HETIPOBOIAIINE
MaTepuabl BO BHELIHEM 3JIEKTPUUYECKOM IIOJI€, CTATUYECKUE OUAJIEKTPUYECKass U MarHUTHas
NPOHHUIIAEMOCTh M BOCHPUUMYHMBOCTH, «ATOMHas W sjepHas (U3MKa» —CBOWCTBA BOJH H
MUKpouacTHll, ypaBHeHue lllpenunrepa, IBUKEHUE 3JIEKTPOHA B CPEPUUYECKH CUMMETPUYHOM
110JIe, U3MEHEHHUS! aTOMHBIX YPOBHEH MOJ| I€HCTBUEM BHEUIHETO 3JEKTPUUECKOIo IOJIs, TEOpUs
paccesHUsl YacTHIl Ha MHUIIEHAX, (puznueckue 3¢ddexTsr npu 60MOapaAUPOBKE MOBEPXHOCTU
MaTepHaIoB MyYKaMU HEUTPaIbHBIX U HOHU3UPOBAHHBIX YacTUll; «PU3MKa KOHIEHCHPOBAHHOTO
COCTOSIHUSI» — CHUMMETpPHUs KPHCTAJJIOB, Ae(eKThl KpHCTAIMYecKo pemeTku; «Dduszndeckue
OCHOBBI JIEKTPOHUKIN» - KBAHTOBBIE ONTHUYECKHE T'€HEPATOPbI, MUKO- U (HeMTOCEKYH THBIE Ja3ephl,
aBTOMOHHAS U M0JIEBasi SMUCCHUS C IIOBEPXHOCTH TBEPAOIO TEIA.

OcBoeHue aHHOW JUCLUIUIMHBL, B CBOIO O4Yepeib, HEOOXOAMMO JJISl YCHEIIHOTO OCBOCHUS
OporpaMMbl HPAaKTUK M HAyYHO-MCCIEJOBATENbCKUX paboT, NpeayCMOTPEHHBIX Yy4eOHBIM
TUTAaHOM.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUSI TUCHHUIINHBI (MOLYJIs1)
IIponecc u3ydyeHus AUCLUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE 3JIEMEHTOB CIIEAYIOIUX
komneteHmi B cootBeTcTBUU ¢ PI'OC BO 1 OIIOII BO no naHHOMY HalpaBJI€HHIO IOATOTOBKHU:
MKC-2 CnocobeH apryMeHTHPOBAaHO BHIOMPATh U PEallM30BhIBATh Ha MpakThuke 3 dekTuBHy0
MCTOJUKY OKCIICPUMCHTAJIBHOIO HMCCICAOBAHUA MApaMCTPOB U XapaAKTCPUCTUK HpI/I60p0B, CXEM,
YCTpOﬁCTB " YCTAHOBOK 3JICKTPOHUKH U HAHOBJICKTPOHUKU PA3JIMIHOTO (l)yHKI_II/IOHaJ'IBHOFO Ha3HA4YCHUA

IKC-B.2.1. CiocobeH nprMeHsITh OCHOBHBIE 3KCIIEPUMEHTAIbHBIE METO/IBI B 00J1aCTH
JIEKTPOHHUKH U HAHOIEKTPOHUKH
IKC-B.2.2. CriocobeH npoBOIUTH UCCIIEI0BAHUS XapaKTEPUCTHUK HIEKTPOHHBIX MPHOOPOB

B PE3YIbTATC U3YUCHUA JUCHUIIIINHBI OGy‘l&IOH.IHfICH JOJIKCH:

3HaTh:
- ¢usnyeckue 3pGEKThl, BOZHUKAMIINE MPH BO3JACHCTBUU CWIBHBIX JJCKTPUYCCKUX IOJNICH U
na3epHoro I/I3JIyT-IeHI/I$[ Ha HpOBO]lHI/IKOBLIe, HOHynpOBOHHI/IKOBHe, JII/IBHGKTpI/I‘-IeCKI/Ie U MAarHUTHBIC
MaTepuabl, a TaK ke (PU3NYECKHUe OCHOBHI MacC-CIIEKTPOMETPHH;
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Ymersn:

-A€J1aTh 000CHOBaHHBIH BI:I60p MCTOJUK U PCKHUMOB MNPOBCACHUA H3M€p€HI/Iﬁ XUMHNYCCKOI'O
COCTaBa, PacIpeeICHNs] IPUMECHU U TPEXMEPHOM CTPYKTYPhl MAaTE€PUAIIOB IEKTPOHHOU TEXHUKHU
METOJJaMH aTOMHO-30H/I0BOM TOMOTpaduH ¢ y4ETOM CBOMCTB, SKCILTYaTAI[HOHHBIX XapaKTePUCTHK
W BJIWSAHUS BHCHIITHUX @aKTOpOB Ha UCCIICAYyCEMBbIC MaTCpHUAJIbI;

Baanersn:
- nH(OpManre# O COBPEMEHHBIX MPHIOKEHUAX AaTOMHO-30HOBOH TOMOTpaduu B H3YYCHHU
Mare€pualioB SHCKT‘pOHHOﬁ TCXHUKHU, MCTOHAX, TCXHOJIOTMHN H 0COOEHHOCTAX IIPOBEACHUA
I/ISMepeHI/Iﬁ CBOWCTB MaTcpuajioB MUKPO- 1 HAHOIJICKTPOHKHU.
-HaBBIKAMH 3KCIIEPUMEHTAIIBHOTO OINPEICIICHUS ITapaMeTPOB MaTEPUAIOB AJIEKTPOHHON TEXHUKH,
a TaK ke HaBBIKAMH KOMIBIOTEPHOM 00pabOTKH pe3ylbTaTOB M3MEPEHHUN

IIproOpecTH ONBIT AEATEIbHOCTH:

- B UHTEPIPETAINU U KOMITBIOTEPHON 00pabOTKU pe3ysIbTaTOB M3MEPEHHUI Ha aTOMHO-
30HJI0BOM TOMOTpade

4. Conep:kaHue ¥ CTPYKTYpa TUCHHUIJIHHBI (MOTYJIsI)
4.1. Conep:xanue pa3iesi0B M CUUILIAHBI (MOLYJIs1)
B Tabnuie 1 mpuBOIUTCS ONMCaHKUE COACPIKAHUS TUCIMILIMHBI, CTPYKTYPUPOBAHHOE 110
pa3jienaM, ¢ YKa3aHHEM [0 KaxJIoMy pas3ieidy (opMbl TEKymero KOHTPOJS: 3alluTa
naboparopHoit pabotsl (JIP), komnokBuym (K), pyoexxnsiit koutpons (PK), rectupoanue (T).

Tabmuma 1
dopma
HaumenoBaHue Conep:xanue pa3eja
Ne TeKylIero
pa3neia (popMupyembie KOMIIETEHIIUM) KOHTPOR
1 duznyeckue HUctopuss merona A3T . Meron mnonesoit wuonnout | (K), (PK),
OCHOBBI aTOMHO- | SMuccun. [lepBoe m3oOpaxkenne aromapuoi cTpyktypsl | (T), (JIP)
30H10BOM MIPOBOJSIINAX OCTPHUH.
ToMorpauu ®uznyeckue ocHoBbl A3T ( IIK-2). [lecopOuus aToMOB

(MoHOB) MoJsieM. Y CIIOBUsI BOSHUKHOBEHUS U pealu3aliii.
Hcnapenne nonem. BnusHHE CHIIBHBIX JIIEKTPUYECKHX
MoJieil Ha COCTOSHUE MPUIIOBEPXHOCTHOM obnacTu
TBepAbIX Ten. lMcnapeHne aTroMOB — MMITYJIbCHBIM
JNEKTPOMAarHUTHbIM ~ BO3ICHCTBUEM. Orpanunyenust
Merona. lcnapeHue aroMOB HMMIYJIbCHBIM JIa3€pPHBIM
n3nydeHueM. [IpenMyinecTBa M HEAOCTATKU J1a3€pHOTO
HCIIapEHHUS.

[punuun geiictBusi U koHcrpykuusi A3T ( IIK-2).
[IpyHOMn 1elUCTBHS M KOHCTPYKLHS IPOEKIIMOHHOIO
MHKpockona. [IpuHmmMm AeicTBUS M KOHCTPYKLMS
BPEMSIIPOJIETHOTO Macc-CIeKTPOMETpa. [punnun
JENCTBUS U YCTPOICTBO CUCTEMBI JETEKTUPOBAHUS HOHOB
B A3T. Bakyymnas mnoacucrema A3T. Iloacucrema
KOMIIEHCAIlUM JHEPIMM  3ala3[blBAlOIIUX HOHOB U
yaydlleHus paspemeHuss 1o Macce. KpuoreHnas
noacucrema.  OnpeneneHne  XMMHUYECKOTO — COCTaBa
SMUTHUPOBAaHHBIX ~ MOHOB.  IIporpaMMHBIE  MeETOABI
PEKOHCTPYKIIMH TPEXMEPHOM CTPYKTYpbI 00pa3ia.




Metoabl H3roTOB/IeHHA 00Pa3L0B M TPeOOBAHNS K HUM
(IMK-2).
TpeGoBanust K

U3TOTOBJICHHUSI WUTT U3 OOpasIoB.
dbopme
AIIEKTPOTIOJUPOBKH U UMITYJILCHOM MOJMPOBKU 00pa3IioB
IpU W3TOTOBJICHHH HIJ-00pa3inoB. KoHTposip kauecTBa
UII-00pa3iioB METOAaMH NMPOCBEYMBAIOIICH IICKTPOHHON
MHUKPOCKOITHH.

MeTtonasl

obpasuoB-urin.  IIpoueccs

Oo0Jactn
NpUMeHEeHHsI U
BO3MOKkHOCTH A3T

Ipumenenusi A3T B Tsizken0ii mpombinienHocTH ( IMK-
2). KauecTBeHHBIH MW  KOJIWYECTBEHHBIH  aHAIU3
KOHCTPYKIIMOHHBIX MaTepuaioB
npombinieHHOCTH MetoaoM A3T. AToMHO-macmTabHOE
WCCIICIOBAaHUE PAJUAIMOHHBIX A(PQEKTOB B CIUIaBax M

TSHKEIION

KOHCTPYKLUMOHHBIX MaTepuaiax sJACpPHOM SHEPreTUKHU.
AHann3 XUMHUYECKOTO COCTaBa METAUIOB M CIUIABOB
METOJOM aTOMHO-30H0BOU TOMOTpaduu.
IIpumenenus A3T IS HY K]
HaHoIeKTpoHukHn (MK-2). Ananus
COCTaBa U aHAJIU3 CTPYKTYPHI MOIYIPOBOJHUKOB METOJIOM
aTOMHO-30HJ10BoM TOMorpaduu. [Ipumenenus A3T mns

MHKpO- H
XUMHUYECKOIO

KOHTPOJIA mapaMeTpoOB HOHHO-JICTHPOBAHHBIX
MaTCpHajoB.
Bos3moxnocTtu aTOMHO-30HJIOBOM TOMOI‘pa(bI/II/I I

XHMHYECKOI0 aHAJIN3a TUDJICKTPUUYECKHUX IJICHOK.
Ipumenenust A3T nJis1 uccjie0BaHUS OPTAHNYECKHUX U
OHMOJIOrMYeCKHX
CHUHTETUYECKUX TToJIuMepoB MeTogamu A3T

IIpeumymecrBa u  Hemocrarku A3T  (IIK-2).
OrteuectBenHbie pa3pabotku B obmactu A3T. Craryc u

MaTepuaioB. UccnenoBanne

MEePCIEKTUBBl 3apPYOS)KHBIX CHUCTEM aTOMHO-30HI0BOM
ToMorpaduu.

(K), (PK),
(T), (IP)

4.2. CTpyKTYpa AMCHUILUINHBI (MOLYJIS1)

OO61as TpyA0€MKOCTh TUCHHUIUIHHBI COCTaBIsAET S3aueTHbIe enuHullbl (180 vaca)

Tabmumna 2
Tpyroemkoc ac
Bua padorsl PYAOCMKOCTD, TACHE
8 cemecTp Bcero
O01mas Tpya10eMKOCTh (B Yacax) 180 180
KonrakrHasi padora (B yacax): 44 44
Jexyuu (J1) 22 22
Jlabopamopuwvie pabomut (JIP) 22 22
CamocrosiTesibHas padora (B 4acax): 109 109
CaMocTosTenbHOE N3yUEHUE Pa3/IeioB
Bua npomexkyTouHoil aTTecTaluu 3aver
4.3. JleKuMOHHBbIE 3aHATHSA
Tabnuma 3



Ne

Tema
pasaena

1 Ucrtopus metona A3T. MeTtoa nmoJsieBoil MIOHHON 3MUCCHH.
®usnueckue ocHoBbl A3T. JlecopOmust atromoB (MoHOB) mojieM. Mcmapenue

1 aTOMOB HMITYJIbCHBIM 3JIEKTPOMAarHUTHBIM BO3JeWcTBUEM. McnapeHue atomMoB
MMITYJIbCHBIM JIA3€PHBIM U3ITy4CHUEM.

| [Mpunuun nevictBust u koHCTpyKuust A3T. [lpuHuun nedcTBUS U KOHCTPYKIUS
MPOEKIIMOHHOTO MUKPOCKOTIA.

| [Mpunmun nevictBug u KoHCTpyKuMss A3T. IlpuHIun nedcTBUS M KOHCTPYKIIMS
BPEMSIIPOJIETHOI'O MACC-CIIEKTPOMETPA.

1 [TporpaMMHbIe METOIBI PEKOHCTPYKIIUU TPEXMEPHOI CTPYKTYpHI 00pasua.

| MeTo/1bI M3rOTOBJICHUS 00pa3IoB U TpeOoBaHus K HUM. KOHTpOIb KadecTBa HrJl-
00pa310B METOAAMH [TPOCBEUMBAIOLIEH 3JIEKTPOHHON MUKPOCKOIIUH.

) [Ipumenenus A3T B TsKeNIOW MPOMBINIIICHHOCTH. PEKOHCTPYKITUS TPEXMEPHOTO
pacrpeneneHuss XUMUYeCKUX JIEMEHTOB B HCCIelyeMoM oOpasiie.

[Ipumenenus A3T B Tskenol npomsllUieHHOCTH. KaudecTBeHHBId U

2 KOJMYECTBEHHBbII  aHanu3  KOHCTPYKLUMOHHBIX  MaTEpUAIOB  TSHKEJION
MPOMBINIEHHOCTH MeTogoM A3T.

) [Tpumenenus A3T ansd HyXI MHUKPO- UM HAHOIJIEKTOPHUKU. PekoHcTpyKuus
TPEXMEPHOI0 paclpeeseHUusl XUMUUYECKUX 3JIEMEHTOB B UCCIIEyEMOM o0pasLe.
[Tpumenenus A3T nias HyXA MHUKPO- M HAHOAJIEKTPOHMKH. KadecTBEHHBIN U

2 KOJIMYECTBEHHBII aHaJIN3 MOJYIPOBOJHUKOBBIX CTPYKTYP U KOMIO3MLIMOHHBIX
MaTepHaoB.

2 [Ipumenenus A3T st ananu3a IUIEKTPUYECKUX TUIEHOK.

) [Tpumenenus A3T gana wuccreqoBaHHS OpPraHUYECKUX U OHMOJIIOTHYECKUX
MaTepuaioB. MccnenoBanne CHHTETHYECKUX ouMepoB MeToamu A3T

) [TpeumymectBa u HegoctaTku A3T. OTeuecTBeHHBIE pazpaboTku B o0iactu A3T.
Craryc u nepCcrneKTUBBI 3apyOEKHBIX CHCTEM aTOMHO-30HI0BOI TOMOTpaduu.

4.4. JIabopaTopHble padoThI
Tabmnuna 4
Ne
Tema
JIP

BoccraHoBineHnE NCXOTHOM TPEXMEPHOU CTPYKTYpHI xkene3a metogom A3T

MO,Z[CJII/IpOBaHI/IC mponecca akTUBAIMOHHOI'O UCITApCHUA aTOMOB I/IFJ'IBI—O6pa3I_Ia

2
MMITYJIbCHBIM IEKTPUYECKUM TIOJIEM.
3 | Pacuer TpaekTopuu HOHOB B nose peppaxropa A3T
4 MogenupoBaHue nporecca 3JIeKTPONOINPOBKH IPU U3TOTOBIEHUN UTJI-00pa3LoB I

A3T.

4.5. CamocTosiTeIbHOE H3YUYCHHE Pa3/1eJI0B M CHHMIIIMHbI
Tabnuua 5



Ne

BOHpOCLI, BBIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUCHUE

pasjiena

1 [ToneBoit HOHHBIN MUKPOCKOTT

| BiusiHue CUIBHBIX JJIEKTPUYECKUX IIOJIEM HA COCTOSIHUE MPUIIOBEPXHOCTHOM
00JacTu TBEPABIX TE.

1 Hcnapenue nonem. [IpenmyiiecTBa 1 HETOCTATKHU.

1 Bakyymnas noacucrema A3T.

| [loncucrema KOMIEHCAllMM HHEPrHM 3ala3AblBAIONIMX HOHOB U YIyYIICHHS
paspelleHus o mMacce.

1 Kpuorennas noacucrema A3T.

1 [ToaroroBka o6pazuoB-ura B A3T. TpeboBanus k hopme 00pa3ioB-uri.

| [Ipouieccel  JIEKTPONOIMPOBKM W HMMIIYJIbCHOM TMOJMPOBKM 00pa3LoB IpU
M3TOTOBJICHUU UTJI-00pa3IioB.

| KouTponp kauectBa uri-o0pasnoB METOJAaMHU IPOCBEYMBAIOLICH AIIEKTPOHHON
MUKPOCKOIIHH.

) ATOMHO-MacmITAOHOE UCCIIEOBAaHHE PAJAMANMOHHBIX J(PQGEKTOB B CIUIaBaxX U
KOHCTPYKLIMOHHBIX MaTepHalax s/IepHON SHEPreTUKH.

) AHanu3 XMMHUYECKOT0 COCTaBa METANIOB M CIJIAaBOB METOJOM aTOMHO-30H0BOU
TOMOTpaduH.

) AHanu3 XMMHUYECKOIO COCTaBa M aHAINU3 CTPYKTYphl MOJYIPOBOJHUKOB METOJIOM
aTOMHO-30H]10BOM ToMOrpaduu.

) ITpumenenust A3T 1151 KOHTPOJISA TapaMeTPOB HOHHO-JIETUPOBAHHBIX MaTEPUAJIOB.

) UccnenoBanue metogoM A3T Ouoioruueckux 00beKTOB

) Hccnenosanue METOJIOM A3T KOHCTPYKLIIMOHHBIX MaTepHalioB
aBUANPOMBIIIUIEHHOCTH, B CTPOUTENIBCTBE M B KOPAOJIECTPOCHUH.

2 [Tpumenenust A3T mist viccieIOBaHUS MbE30JIEKTPUUECKUX MAaTEPHATIOB

2 AToMHO-30H10BbII TOMorpad komnannu CAMECA

) AtomHO-30H10BbII Tomorpap HUUI] «KypuaroBckuii uucTHUTYT» HUTID C

nazepHbiM ucnapennem [1A3JI-3D

5. OneHoYHBIC MATEPHAJIBI AJIS1 TEKYIIEro U py0e;KHOIr0 KOHTPOJISI YCIIeBAeMOCTH H

NMPOMEKYTOYHOM aTTeCTAlUN

Texymmit U pyOeXHBI KOHTPOJb OCBOEHHUS CTYACHTOM [HCIMIUIMHBI, a TakK e
IPOMEXYTOUHAsl aTTeCTallUsi OCYLIECTBISETCS B paMKax OajuIbHO-PEUTHHIOBOW cucTeMbl. B
COOTBETCTBUU C JeicTByromuM I[lonmoxkeHneM o Oa/uIbHO-PEHTHHTOBOM CHCTEME OIICHKA
ycnieBaeMocTH cTyzienToB KBI'Y ncnomns3yercs cnenyromias mkana quddepeHpoBanus 0anios
10 NMATHOAIIILHON CUCTEME:

- OIICHKA «OTJINYHOY» BBICTABJISIETCS CTY/ACHTY, eciii HabpaHo 91 — 100 6asmios;
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- OIICHKA «XOpOLIO» BBICTABIsETCS, ecii HabpaHo §1 — 90 Gamos

- OIIEHKA «Y/IOBJICTBOPUTEILHOY BBICTABIISETCA, €Cu HabpaHo 61 — 80 6aos;

- OIIEHKA «HEYIOBJICTBOPUTEIBHO» BBICTABIISICTCS, €CJI HaOpaHo 36-60 GaoB.
Pacnipenienenrie 0amioB MO KOHTPOJIBHBIM TOYKaM B COOTBETCTBHM C JIEHCTBYIOIIUM
[TonoxenueM o OaUIBHO-PEHTHHIOBOM CHCTEME OLIEHKH YycrmeBaeMocTu cryaeHToB KBIY
MpUBEICHO B Tabnuie 7:

Tabnuma 6
Ne peiiTuHT. KoanoxkBuym | JladoparopHn. | Ilocemaemocts | TectupoBanue | Utoro
TOYKH 3aHATHUSA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3apanus 1J1s1 TeKylero KOHTpPoJIst

KOJIJIOKBI/IYM OpoBOAUTCA B COOTBCTCTBUU C IIOJIOXKCHHECM O 6aJIJIBHO-peI>'ITPIHFOBOI>'I
CHUCTEMC aTTCCTalluu 06y‘~IaIOH_[I/IXC$I 110 06p830BaTCJ'IbHBIM IIporpaMmam BBLICHICTO O6paSOBaHI/IH

Ka6apnuno-bankapckoro

ToCyaapCTBEHHOI'O

YHUBCPCUTETA

HUM.

X.M.

bepbekoBa

(https://kbsu.ru/). IlpumepHbIii TIepedeHb BOIPOCOB HAa KOJUIOKBHUYM IO TE€MaM JUCIUIUIMHBI
(MOAyYJIs1) COCTOUT U3 CIEAYIOIIUX TYHKTOB:

2. MeTox mojieBoil HOHHOI YMUCCHH.

KounokBuym 1 (mpoBepsiembie komnerenuun: IK-2)
1. Uctopus metona A3T.

3. lecopO1ust aTOMOB (MOHOB) TIOJIEM.

4. ITpuHin paboThI MOJIEBOIO0 HOHHOTO MUKPOCKOIIA.

5. Ilpuniun paboThl Macc-CEKTpOMeTpa

6. [Ipermy1iecTBa U HEAOCTATKU y3KOANEPTypHOTO aTOMHOTO 30H/1a.

7.1300pakarominii aTOMHBIN 30H].

8. Ilpenmy1ecTBa U HEAOCTATKHA BPEMSAIIPOIETHOIO MacC-CIIEKTPOMETPA.

9. [IpenmymiecTBa 1 HEAOCTATKA MAarHUTHOTO MacC-CIEKTPOMETpA.

10. AKTI/IBaHI/ISI HCIIapCHUS aTOMOB (I/IOHOB) BBICOKOBOJIbTHBIMH UMITYJIbCAMMU. HpeI/IMYH_IeCTBa u

HCOOCTAaTKH.

11. AKTHBaLUs UCTIAPEHUS aTOMOB (MOHOB) JIa3€PHBIMH (DEMTOCEKYHIHBIMU UMITYJIbCAMH.
12. IlpenMy1iecTBa U HELOCTATKU.

13. HpOFpaMMHHe MCETOABI BOCCTAHOBJICHUA TPEXMCPHOI'0 PACHPCACICHUA XUMHYCCKUX

AJIEMEHTOB B o0OpasIie.

14. Cucrema 1eTeKTUPOBaHUS HOHOB IIOBEPXHOCTH.

15. ®yaknus v Ha3HAYeHHE pedpakTopa.
16. Ilpunnun aeiictBus u koHCTpyKus A3T.

Konnoksuym 2 (mpoBepsiembie komnereHunu: IK-2)
1. Bakyymnas noacucrema A3T.

2. IToacucrema KoMIEHCAlUU SHCPTHHU 3ala3JIbIBAlOIUX MOHOB U YIIYUHICHUA Pa3pCHICHUSA 1O

Macce.

3. Kpuorennas noacucrema.

4, MGTOHI/IKa OMMPECACIICHUA XUMHUYCCKOro COCTaBa SOMUTUPOBAHHLIX NOHOB.

5. MeToasl U3TOTOBJICHUS UTII U3 00PA3IOB.
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6. TpeboBanus k popme 0Opas3OB-HTII.

7. Ilpouiecchl ANEKTPONOIUPOBKH U UMITYJILCHOM MOJUPOBKU 00PA3OB MPH U3TOTOBICHUU UTJI.

8. KonTposp kauecTBa Uri-o0pas3iioB METOIaMU POCBEUUBAOIICH ANEKTPOHHOW MUKPOCOKIIHU.

9. Ilpumenenns A3T B TsKe0l IPOMBIIUIEHHOCTH.

10. AHanu3 KOHCTPYKLUMOHHBIX MAaTEPUAIIOB TSKEIOW MPOMBIIITIEHHOCTH MeToaoM A3T.

11. AToMHO-MacIITAOHOE HCCIIEIOBAHNE MAaTEPUATIOB SIACPHON YHEPTETUKH.

12. AHanu3 CIIaBOB METOJIOM aTOMHO-30HI0BOM TOMOTpaduu.

13. Ilpumenenus A3T A HyKJ MUKPO- U HAHORJIEKTPOHUKH.

14. Ilpumenenuss A3T 11t KOHTPOJIS TApaMETPOB HOHHO-JIETUPOBAHHBIX MATEPHUAJIOB.

15. Bosmosxknoctu A3T a1t aHanu3a IUAJIEKTPUUYECKUX TUICHOK.

16. Bo3smoxxnoctu A3T nist ananuza GeppodIeKTpUIECKUX TIICHOK.

17. Bosamoxknoctu A3T mJis aHanm3a mbe303JEKTPUYECKUX TJICHOK.

18. AHanu3 MyJIbTUCIIOEBBIX HAHOCTPYKTYP Ha OCHOBE KpeMHUS U repmanust merogomM A3T

19. AHanu3 onTOANEKTPOHHBIX HAHOCTPYKTYp MeTofaoM A3T

20. Ananu3 merozioM A3T cBETOM3IydarOLUX 3JIEMEHTOB TOTOBBIX KOMMEPUYECKUX U3AEIUI
KosutokBuym 3 (mpoBepsiembie komneTreHuuu: IMK-2)

. Anaimu3 metogom A3T dorossieMeHTOB.

. Ananu3 metogoM A3T TpaH3UCTOPHBIX CTPYKTYP U TUOJIOB.

. Ananmu3 metogoM A3T cyOcTpyKTYp MUKPOIIPOIIECCOPOB.

. [Ipumenenust A3T s viccne10BaHUsl OPraHMYECKUX MAaTePHAIIOB.

. UccnenoBanue cuHTeTHYECKUX oaUMEPOB MeToamu A3T

. [Ipumenenust A3T s uccnenoBaHus OMOIOTUUYECKUX MaTEPUAOB.

. [lpeumymiecta u HegoctaTku A3T.

. OreuecTBeHHbIe pa3zpadboTku B odmactu A3T.

9. 3apy0OexHbie pazpadboTku B obmactu A3T.

0 N N AW~

10. Cratyc ¥ nepcreKTuBbl aTOMHO-30H/10BOM TOMOTrpaduu.
11. IIpumeHeHus: aTOMHO-30H0BOM ToMOTpaduu A MPOBOIAIIUX MaTepHAIOB
12. TIpumMeHeHus: aTOMHO-30HI0BOM ToMOrpaduu A1 NOIYHIPOBOJHUKOB
13. IIpumeHeHus: aTOMHO-30HI0BOI ToMorpaduu Uit JU3JIEKTPUKOB. OCOOEHHOCTH U YCIOBUS
IPUMEHEHHUS.
14. TlpumeHeHus: aTOMHO-30H10BOM TOMOTpaduu y1st OMOIOTHYECKUX 00BEKTOB. OCOOEHHOCTH U
yCIIOBUS IPUMEHEHUSI.
15. IlpuMeHeHus: aTOMHO-30HI0BOW TOMOrpauu A1l CAHTETUYECKUX MorMepoB. OcoOeHHOCTH
Y YCJIOBHSI IPUMEHEHMUS.
16. ATomMHO-30HA0BBIN TOMOrpad komnannu CAMECA
17. AtomHo-30H10BBIH Tomorpap HUHUIL] «KypuaroBckuii mnctutyt» UTO®D ¢ nazepHbIM
ucnapenueM [TA3JI-3D
MeTtoanyeckue peKOMEHAAUMHU K MOATOTOBKE K KOJUVIOKBUYMY
IToaroToBKa K KOJUIOKBUYMY IPOBOJHTCS CTYJIEHTOM CAaMOCTOSITENBHO IO Marepuaiam
JeK1ui 1 1a00paTOpHBIX 3aHATHI. B KauecTBe r1aBHOr0 UCTOYHHUKA UH(DOPMALIUY UCTIOIb3YETCS
OCHOBHasl JIuTeparypa u Marepuaisl Jekuuil. KomiokBuym npezacrasiser co0oil yCTHBIN onpoc ¢
BO3MOXKHOCTBIO MpPEBapUTENFHON IMOJTOTOBKOM M BKIIOYAaeT B ce0sl JBa TEOPETHUECKUX
Bonipoca. OCHOBHasi 1Le€lb KOJUIOKBUYMa — BBIIBUTH YPOBEHb BIIAJICHUS TEOPETHUYECKUM
MaTepHajoM, OCHOBHBIMH, 0a30BbIMU KOHLETIIIUSAMHU JUCIUTUIUHBL.
Kpurepun oneHnBaHusi KOJJIOKBUyMa
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KonmokBuym mpencraBisier coOOM YCTHBIM ONpOC IO TeMaM, MPOWIEHHBIM B TEUCHHUE
NPOMEXKYTKa BPEMEHH OT IOCIETHErO NPOBEICHHOIO KOJUIOKBUYMa 10 TeKyulel narel. [Ipu stom
HPOBEPSIIOTCS CIEAYIOLINE TOKA3aTENH:

- ICHOCTb, YETKOCTh M JJOKA3aTeIbHOCTh U3JIOKEHUS OTBETOB Ha BOIIPOCHI;

- BIIaJICHUE CIICIMATbHBIMU TEPMUHAMHE, TOHATUSAMH U TIPUHIUIIAMHU;

- CUCTEMHOCTb 3HAaHUM, YMEHHUI U HABBIKOB 110 TEMATHUKE

[To TpeM KOHTPOJBHBIM TOYKaM (TPEM KOJUIOKBHYMAaM B TEUCHHUE CEMECTPa) CTYICHT MOXKET
nonyunts 0-30 GayoB. Ilo uToram ycTHOro ompoca Ha TEKYLIEM KOJUIOKBUYME CTYAEHTY
BBICTaBJISETCS:

9-10 0as10B, ecnu BiIaJeeT B MOJHOM 00beME MPOrPaMMHBIM MaTe€pHajoM, BHIHECEHHBIM Ha
KOJIJIOKBUYM, JOCTaTOYHO INTyOOKO OCMBICIMBAET TeMy (pa3fell), sICHO U HCUEpIIbIBAIOLIE
OTBEYAET Ha BCE BOIIPOCHI, BBIACISAET IIPU 3TOM CAMO€ CYIIIECTBEHHOE, YMEET aHAIU3UPOBATh,
CpaBHUBACT, KJIACCH(PHUIMPOBATh, 0000IIaTh, KOHKPETU3UPOBATH U CHUCTEMATH3UPOBATH
IPOTPAMMHBII MaTepHall, Y4eTKO (POPMHUPYET OTBETHI;

7-8 6a1J10B, eciu Bi1asieeT y4eOHbIM MAaTEPHAIOM, BBIHECEHHBIM Ha KOJIJIOKBUYM IOYTH B TIOJIHOM
o0beMe (MMEIOTCsl TPOOEITBI B 3HAHUSAX TOJIBKO B HEKOTOPBIX, 0COOCHHO CIIOXKHBIX BOIIPOCAX);
CaMOCTOSITEJIbHO U OTYacTU IPHU HABOJAALIMX BONPOCAX JAET IOJIHOLIEHHBbIE OTBETHI Ha
BOIIPOCHI; HE BCEI/Ia BbIIEISIET HauboJee CylIeCTBEHHOE, He JI0IYCKAeT Cephe3HbIX OLUIMOOK
B OTBETaXx.

5—6 0ayy10B, ecy  BiaJeeT OCHOBHBIM OOBEMOM 3HAaHUH MO TeMaM KOJUIOKBHYMA, MPOSIBIISET
3aTpyZIHEHUS B CAMOCTOSITENIbHBIX OTBETaX, JOMYCKAaeT HETOYHbIe (HOPMYITUPOBKH, B
IIPOLIECCE OTBETA JIOIYCKAET OIMINOKHU 110 CYILIECTBY BOIIPOCA.

1-4 6ann0B, eciiu HE OCBOMII 0043aTEIbHBII MUHUMYM 3HAHUN IIpEeIMETa, HE CIOCOOEH OTBETUTD
Ha BOIPOCHI 1a)K€ MIPU JOMOJHUTEIBHBIX HABOSIINX BOIPOCAX.

TecThl POBOAATCS B COOTBETCTBUU C TOJIOKEHHEM 00 OalTbHO-PEHTHHTOBOM cucTeMe
aTTecTalli OOyYaroUIMXCS 1O O0O0pa3oBaTENFHBIM IPOTpaMMaM  BBICIIETO 0Opa30BaHUS
Kabapauno-bankapckoro — rocymapcTtBeHHOro — yHumBepcutreta uM. X.M.  BepOekoBa
(https://kbsu.ru/). TlonHblii nepedyeHb TECTOB MpHUBOAMTCA B OaHke TecTOBBIX 3agaHuil KBI'Y
(mpoBepsemble komnereHuu: OK-7, TIK-8). OOpas31ibl BApHAHTOB 3a/laHUN:

MeToauuecKkue peKOMeH AU K MPOX0KIEHUI0 KOMIbIOTEPHOI0 TECTHPOBAHUSI

KoMnproTepHOe TEeCTHpPOBaHWE MPOBOMUTCS CTPOrO II0 3apaHee COCTABICHHOMY
paclucaHuio B paMKax TeKymiero KOHTpouis. CTy/ICHT JODKEH MPEABAPUTEILHO 03HAKOMUTHCS C
CHCTEMOH TECTHPOBAHUS M OCBOMTH MPOCTEWIINE HAaBBIKM PadOTHI C Heil. TecToBble 3amaHUs
BKJIFOUAIOT TEOPETUYECKHE BOMPOCHI C BAapHMaHTAMH OTBETOB WIIM 33JaHUSl HA IMPOCTEHINHNE
BBIYMCIICHUS. Bpems Ha pa0oTy B CHCTEME TECTHPOBAHUS OTPAaHMYCHO W IPEIIoJiaracet
NpEeIBAPUTEIFHYI0 CaMOCTOSATENFHYI0 NpOpabOTKy BOIMPOCOB, BBIHOCHMBIX Ha TECTBHI, BO
BHEyueOHOE BpeMmsl.

Kpurtepun onieHUBaHHMA TECTOBBIX 3a1aHUIH
I[To pe3ynbTrataM Ka)k0ro TECTUPOBAHUS CTYJEHT MOXKET MOIYYHUTh 10 5 6aisoB (Bcero 15
OarioB B TedeHue cemectpa). [lo uToram TecTUpOBaHUS CTYIEHTY BBHICTABIISIFOTCS:
5 6ans10B, ecu CTYAEHT MpaBMUIbHO OTBETUI Ha 86 - 100% TeCTOBBIX 3aaHU;
4 0as1a, eciy CTYACHT NpaBWIbHO OTBETUI Ha 71 - 85% TeCTOBBIX 3a/1aHUl;
3 6aJuia, eciu CTYJEHT MpaBuiIbHO OTBETWI Ha 51 - 70% TecTOBBIX 3a1aHMIA;
0 6as10B, eciu CTYAEHT NpaBuwiibHO 0TBeTUI Ha 0 - 50% TecTOBbIX 3aAaHMil.
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3ananus JJad0OPATOPHBIX 3aHATHI

IIpumep 1abopaTopHoro 3ausaTus: BocCTaHOBIEHHE HCXOTHON TPEXMEPHOU CTPYKTYPHI
xkenesa merogoM A3T.

Hear paGorbli: YOenuThCs B NPUHIUIHAIBHON BO3MOXKHOCTH BOCCTAHOBJICHUS
MCXOJIHOTO TIOJIOKEHUS aTOMOB (MOHOB) 00pa3siia Ipy W3BECTHBIX IMapaMeTpax BHEIIHETO MO U
CHCTEMBbI HOHU3ALUH U JETEKTUPOBAHHUS aTOMHO-30H/I0BOTO TOMOrpada.

MeToanyeckne peKOMEHIAIUN K BbINIOJHEHHUIO JIa00pPaTOPHBIX padoT

JIaGopaTopHBIii IPAaKTUKYM SIBJISIETCS OCHOBHBIM 3JIEMEHTOM O0YYEHHUS B paMKax JaHHOTO
CHelKypca, T.K. IPUBUBACT HABBIKA MPAKTUYECKON M CaMOCTOATENBbHOM pabOThl HA Pa3InYHOM
nabopaTopHOM OOOPYIOBAaHMHM U YMEHHE IIOJIb30BAThCA PA3IMYHBIMU MPUOOpaMu U
MHCTPYMEHTaMHU. BbINoIHEeHnEe KaXI0i J1abopaTopHON pabOThl CKIIAIBIBACTCS U3 CIETYIOLIHX
3TaIoB.

1. CaMocTosTenbHAas MOATOTOBKA CTYJICHTOB K pabore. [lepen Hayanom paboThl CTYIEHTHI
JOJIKHBI YETKO MPEJICTaBISTh cebe 1enb paboThl, 3HaTh CXEMY, METOJ U3MEPEHHS, (PU3UUECKYIO
CYIIHOCTh OXHJIAa€MBbIX pe3ynbTaToB. J[oMKeH ObITh MOATOTOBJIEH MPOTOKOJN H3MEPEHUH,

CoJep KA TaOIHIIBI TS 3aIMCH PE3YJIbTaTOB H3MEPEHH M OCHOBHBIE pacdeTHbIC (POPMYIIBIL.
CryneHTbl, HE MOATOTOBUBILKECS K paboOTe€ B COOTBETCTBUUM C OSTUMHU TpPeOOBaHUSAMHU, K
BBITNIOJIHEHUIO pabOThI HE JOMYCKAIOTCS.

2. IlpoBeseHue BBIYUCIUTEIBHOTO SKCIEPUMEHTA. IJTOT OTall OCYLIECTBISETCS B

COOTBETCTBUHU C MCTOAWYCCKUMH YKa3aHUAMH, KOTOPBIC COACPIKATCA B OIMMCAHUU K Ka)KILOﬁ
pa60Te. Brruucnenus CTYACHT MOJXKXCT HA4aThb TOJIBKO ITOCJIC CO6CCCI[OB3HI/I$I C IIp€rIogaBaTcCJICM U
MOJIYy4YCHHA OOITyCKa K BbIIIOJIHCHHUIO pa60TbI. JIroOble M3MeHEeHHUs B CTPYKTYpEC IMPOrpaMMbl
MNpOBOAATCA 110 KOHTPOJIEM IIPCIIoaaBaTCIIs. Pe3y.]'IBTaTBI BBIYMCIICHHI IIPOBCPAIOTCA
mpernoaaBaTCIICM.

3. CocraBieHue oTtdera o mpojenaHHou pabote. K oryery o BBINOJIHEHHOH pabote
NPEIBSBISIOTCS CIENYIOINe TPEOOBaHHS:

3.1. Otuer AOMKEH COMEpkKaTh MCUEPIIHIBAIOIINE JaHHBIC, KaK O IeJH padOThl, TaK U O

pe3yabpTaTax B CIEIYIONIEH MOCIeI0BaTeIbHOCTH:

a) 3ajaHue

6) Cxema yCTaHOBKU U OIMCAHUE METOJIMKU U3MEpPEHHH

B) [IepBuuHBIe pe3ynbTaThl 32 MOAMUCHIO IPENoJaBaTes

r) Pe3ynpTarsl 00pabOoTKN BBIYMCICHHBIX JaHHBIX, BKIIOYas rpaduKu, TaOIUIbI.
1) OO1re BEIBOBI O pabOTe M 3aKIIIOUCHUE.

3.2. Tekcr ordera NOJKEH OBITh HAaNMCAaH aKKypaTHO W pa30Op4YMBO OT PYKU HIIHU
NPECTaBICH B BUJE PACIEUaTKH, IMOCIE KOMIBIOTEPHOH BEpCTKH. B 00omMxX ciydasx TekcT
JOJDKEH TIPEJICTABIATH COOOW JIOTMYECKOe H3IIOKEHHE CyliecTBa Bompoca. Hemomyctumo
npuBezieHne (opmyi, Tabuui 06e3 pa3bACHEeHMH Bcex 0003HaueHWH M cokpamieHuil. Otyer
JIOJKEH OBITh MOHATEH IS KaXI0T0 YUTAIOLIET0 0e3 KaKUX-I100 JOMOIHUTEIBHBIX BOIPOCOB K
COCTaBHUTENIO OTYETA.

3.3. Ilomy4yeHHble  3aBUCUMOCTH  JOJDKHBI  CONPOBOXAATBCS  TEOPETUUYECKHM
000CHOBAHHBIM OOBSICHEHHEM TIPUYHH BIHUSIONUX HAa UX XOJI, IJISl YETO B MPOIIECCE COCTABIICHHS
oTYeTa CTYJCHT 00sI3aH 110 JUTEPATYPHBIM UCTOYHUKAM O3HAKOMHTHCS C MAaTEPHAIIOM, KOTOPBIH
OBUT 0OBEKTOM €Tro HCCIIeZIOBaHus B JabopaTopun. be3 Takoro 03HaKOMIICHUS CTYACHT He OynaeT
B COCTOSHHHM JaTh TPAaBHJIBHBIA aHAIW3 IPOIECCOB, MPOUCXOMANIMX B MaTepuajie TNpH
IKCIIEPUMEHTE.
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4. 3amuTa 1abopaTropHoii paboThI ¢ npeAcTaBieHueM otyera. [Ipu caue otyera CTyeHTHI
JIOJDKHBI TIOKa3aTh TIOHUMaHKE CYIIHOCTH (DM3MUYECKHUX SBICHHUH B MCCIEAOBAaHHBIX MaTepuaax,
OOBSICHUTh TIOJy4CHHbIE pe3ylbTaThl W cAenaTh BeIBOABL llpm pabGotre B maboparopuu
HEOOXOIMMO CTPOTO BBINOJHATH BCE IMpaBWIa TEXHUKH OE30IaCHOCTH U yKa3aHHS
IperoaaBaTeIs.

Kpurtepuu oneHnBanus J1aGopaTopHbIX padoT
[IpakTuyeckass 4acTh KOHTAKTHOW pabOTBl CO CTYIEHTOM, pealu30BaHHAs B BHJIE
7a00paTOPHBIX 3aHATHH MpPEINoiaraeT BBIMOJHEHHE BCEro IepedHsi J1abopaTOpHBIX pPadorT,
3aIIaHUPOBAHHBIX B pabodeil mporpamMme TUCHUIUTHHEL [lo pe3ynpTaTam OJHOW KOHTPOIBHOU
TOYKH CTYACHT MOKET MOJIY4YHUTh 110 5 6amoB (Bcero 15 6amnos 3a cemectp). [Ipu BeicTaBieHun
0aJIoB 3a 1abOpaTOpHOE 3aHATHUS OLIEHUBAETCS CIIETYIOIIEe:
- IOHUMAaHUE LT U 3a/1a4 pabOThI
- 3HAHHE TEOPETUUYECKUX OCHOB METOJIa U3MEPEHUSI U IPUHIIUIIOB Pa0OTHl YCTAaHOBKHU
- TMpPaBWIBHOCTh TPOBEJCHUA W3MEPEHUH M KOPPEKTHOCTH MpOLEAyphl 00paboTKH
pe3yJIbTaToB
- HaJIMYUE MPaBWILHO OPOPMIIEHHOTO OTYETa IO J1abopaTopHOi paboTe ¢ CaMOCTOSTETLHO
c(OpMyIHPOBaHHBIMHU BBIBOJIAMHU T10 pE3yJIbTaTaM JIa00OPaTOPHON PabOTHI
- TPaBWIBHBIM M HCUYEPIBIBAIOUINI YCTHBIM OTBET HA KOHTPOJBHBIE BOMPOCHl K
nabopaToOpHBIM paboTam

5.2. IlpomeskyTOUHAS aTTeCTALMS

N3ydyenne aucuuMmiauHbl «ATOMHO-30HIOBas ToMmorpadus HaHOMAaTepuajoB U
HAHOCTPYKTYpP» 3aKaHUMBAETCS 3a4ETOM.
3a4yer (mpoBepsiemble komneTenuuu: I1K-2). [IpumepHsblii nepeyeHs BOIPOCOB:
1. Uctopus metona A3T.

2. MeTo 1os1eBO HOHHOW AYMUCCHH.

3. lecopOrtusi aTOMOB (MOHOB) MOJIEM.

4. ITpunuun paboThl MOJIEBOTO HOHHOTO MUKPOCKOTIA.

5. IlpuHiun paGoTel Macc-CIIEKTPOMETPA

6. IIpenMy1iecTBa M HENOCTATKU Y3KOANEPTYPHOIO aTOMHOI'O 30HAA.

7.1300paxaronuii aTOMHBIN 30H]I.

8. Ilpenmy1iiecTBa 1 HETOCTATKH BPEMSIIPOJIETHOIO MacC-CIIEKTPOMETPA.

9. Ilpenmy1iecTBa U HEAOCTATKH MarHUTHOTO MacC-CIEKTPOMETPA.

10. AkTuBanMs HciapeHusi aTOMOB (HOHOB) BHICOKOBOJIBTHBIMU UMITyJIbcaMu. [IpenmyiectBa u
HEJO0CTaTKH.

11. AKTHBaIus UCHIapeHUsl aTOMOB (MOHOB) JIa3€PHBIMU (PEMTOCEKYHTHBIMU UMITYJIbCAMHU.

12. IIpeumyiecTBa 1 HETOCTATKH.

13. IIporpaMMHBIE METOABI BOCCTAHOBJIEHHSA TPEXMEPHOIO PACHPENEICHUS XHUMHUYECKHX
AJIEMEHTOB B o0pasIie.

14. Cucrema 1eTEeKTUPOBAHMS HOHOB ITOBEPXHOCTH.

15. ®yHK1usa 1 Ha3Ha4YeHHE pedpakTopa.

16. Ilpunnun nevictBus U KoHCTpyKIus A3T.

17. Bakyymnas noacucrema A3T.

18. IlogcucremMa KOMIEHCALIMKA PHEPTUH 3aIla3/IbIBAIOIINX NOHOB U YIYUYIIEHUs pa3pelleHus 1o
Macce.

19. Kpuorennas noacucrema.

20. MeTtoauka OIpeneaeHsl XMMUYECKOI0 COCTaBa YMUTUPOBAHHBIX NOHOB.
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21. MeToapl U3rOTOBJICHHS UTJ U3 00pa3IloB.

22. TpeboBanus kK hopme 00Opa3iOB-UTII.

23. Ilporecchl 3IEKTPONIOIUPOBKY U UMITYJILCHON MOJUPOBKHA 00pa3LlOB IPU U3TOTOBICHUH UIJL.

24. KoHTpoJb KauecTBa UII-00pa3lioB METOJaMU IPOCBEUYHUBAIOIIEH JIEKTPOHHON MUKPOCKOTIHH.

25. Ilpumenenus A3T B Tsxen0i NPOMBIIUIEHHOCTH.

26. AHanu3 KOHCTPYKLMOHHBIX MaT€pPHAIOB TSDKEIOW MPOMBIIITIEHHOCTH MeToaoM A3T.

27. AToMHO-MacITaOHOE UCCIIE0BAHUE MAaTEPUAIIOB SJIEPHOM SHEPTETUKH.

28. AHanmu3 CIJIaBOB METO/IOM aTOMHO-30HI0BOM ToOMOTpaduu.

29. Ilpumenenus A3T i HyX 1 MUKPO- U HAHOAJIEKTPOHUKHU.

30. [Ipumenenust A3T aJist KOHTPOJIS HApaMETPOB HOHHO-JIETUPOBAHHBIX MAaTEPUAJIOB.

31. Bosmoxunoctu A3T s aHaiin3a IUAIEKTPUYECKHUX TICHOK.

32. Bosmoxxnoctu A3T mis ananm3a heppodIeKTPUIECKUX TUICHOK.

33. Bo3moxkHoctu A3T 11 aHanu3a Nbe303JEKTPUUECKUX IIEHOK.

34. AHanu3 MyJIbTUCIIOEBbIX HAHOCTPYKTYpP HAa OCHOBE KpEMHHUS U repmanus Meto oM A3T

35. AHanu3 ONTORIEKTPOHHBIX HAHOCTPYKTYp MeToaoM A3T

36. Ananu3 meto1oM A3T cBETOM3TYyYaIOUINX IEMEHTOB FOTOBBIX KOMMEPUECKUX U3/

37. Anamu3 merogom A3T GhOTO3IEMEHTOB.

38. Ananu3 meroaoMm A3T TpaH3UCTOPHBIX CTPYKTYP U JUOMOB.

39. Ananu3z MetosioM A3T cyOCTpyKTYp MHUKPOIIPOLIECCOPOB.

40. [Ipumenennst A3T st vcciienoBaHUs OPraHUYECKUX MaTepUaoB.

41. UccnenoBaHue CUHTETUUECKUX NOIUMEpPOB MeTogamu A3T

42. Ilpumenenus A3T s nccnenoBaHust OMOJIOIMYECKUX MAaTEPUAIIOB.

43. [Ipeumymiecta u HepoctaTku A3T.

44. OreuecTBeHHbIC pa3padboTku B obmactu A3T.

45. 3apyOexHsbie pazpadoTku B oomactu A3T.

46. Craryc 1 epCcreKTUBbI aTOMHO-30HI0BOM TOMOTpaduu.

47. IlpuMeHeHus: aTOMHO-30HI0BOM ToMOrpa(uu AJ1si MPOBOAIIUX MaTepHaoB

48. IIpumeHeHus: aTOMHO-30H/I0BOI ToMOrpaguu 11 NOIYHIPOBOJHUKOB

49. IlpuMeHeHus: aTOMHO-30H]I0BOM ToMorpaduu At 1u3IeKTpUKkoB. OCOOEHHOCTH U YCIOBHS
PUMEHEHHUS.

50. IlpumeHeHus: aTOMHO-30HI0BOM ToMOTpaduu 11t OMOJIOTHYEeCKUX 00beKTOB. OCOOEHHOCTH U
yCIIOBUSI IPUMEHEHUSI.

51. IlpuMeHeHust aTOMHO-30H10BOW TOMOrpauu A1l CAHTETUYECKUX MosuMepoB. OcoOeHHOCTH
Y YCJIOBHSI IPUMEHEHMUS.

52. AtoMHO-30HA0BBIH ToMorpad komnanuu CAMECA

MeToanuyeckne peKOMEHIALUHM 110 OATOTOBKE U MpoueAype OCYLIeCTBJICHUA KOHTPOJIsI
BbINOJIHEHH S

B cootBeTcTBHMM OaNIBHO-PEUTHHTOBON CHCTEMOW aTTECTAllMU CTYACHTOB, KOTOpast
nerictByeT B KBI'Y ornieHKa yCcremHocT OCBOEHHST TPOTrpaMM IO TUCIUIIIIMHAM OCYIIECTBISETCS
B X0JI€ TEKYIIETO (B TOM YHCIle pyOeKHOr0) KOHTPOJIS, a TAK)KE MPOMEKYTOUHOU (CECCHOHHOMN)
aTTectaud. B xonme Tekymied artectanuu (BBIMOJHEHWE WHIAWBHUIYaTbHBIX KOHTPOJBHBIX
3a/1aHU#, TECTUPOBAHUE, KOJUIOKBUYMBI U JIp.) MPOBOAMUTCS KOHTPOJIb YCBOEHHUS MPOTPAMMHOIO
Marepualia o TeMam, pasziejlaM U COBOKYITHOCTH BOIPOCOB IO JUCHUIUIMHE. Bo BpeMs Takou
aTTecTalliy MPernoaBaTellb OIEHUBAET B KaKoi Mepe 00yJaroImuics U3ydml 3ariaHiPOBAHHYIO
K IIPOBEPKE YaCTh MPOrPaMMBbI IO JUCUUILIMHE U HACKOJBKO JIETAIBHO 3HAET IMOCTAHOBKY 3a/1a4U
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(Bompoca), HaMEUEHHBIH TUIaH PEIICHHS STOM 3a7]a41, BEIBOJ OCHOBHBIX COOTHOIICHHH (hopmy,
YPaBHEHMI) U1 MOJXKET IIPOBOJUTH UX AaHAIIU3.

Ha 3auere nposepsercst cOpMHUPOBAHHOCTh 3HAHMHW MHTErPAJIBLHOIO XapakTepa IO
JUCLUIUIMHE B LIEJIOM, BKJIIOYas BECh TEOPETHMUYECKUI MaTepuall, BOIPOCHI, BHIHECEHHBIE HA
CaMOCTOSITEJIbHOE U3YYEHHE, U NMPAKTUYECKUE 3HAHUS, NOJYyYEHHBIE B XOJE IPAKTUUYECKUX U
7a00paTOPHBIX 3aHATUNA. B 3TOH CBS3U, CTYAEHTY PEKOMEHAYETCS 3apaHee O3HAKOMMTHCS C
IIEPEYHEM BOIIPOCOB K 3a4eTy (HE MEHEE YEM 3a JBE HEJEIH /10 €r0 MPOBEACHUS) U TIOCETUTH BCE
KOHCYJIbTallUOHHBIE MEPONPUSTHS, B COOTBETCTBUU C Yy4eOHbIM pacnucaHueM. lloaroroska
o0yyaroIerocs K 3a4eTy BKJIIOYAET TPH 3Tana:

- caMOCTOATeNbHas paboTa B TEUEHUE CEMECTPa;

- HENIOCPECTBEHHAs MOATrOTOBKA B JIHU, NIPEIIIECTBYIOIIUE 3aUeTy 0 TEMaM Kypca;

- IOJIFOTOBKA K OTBETY Ha BOIIPOCHI BO BpeMsl 3aueTa.

[Ipu moaroroBke OO0yYarOIIUMCS IENIecO00pa3HO HCIOJB30BaTh MaTepHallbl JICKIUH,
y4e0HO-METOINYECKUE KOMIUIEKChl, HOPMAaTUBHbIE JOKYMEHTbI, OCHOBHYIO U JIOIOJHUTEIIbHYIO
JUTEpaTypy.

Ha 3auer BhIHOCHTCS MaTepual B 0ObeMe, IPEIyCMOTPEHHOM paboyeil mporpammoit
y4eOHOI TUCIMITIMHEI 32 ceMecTp. 3aueT MPOBOJAATCS B YCTHOM (opme.

Ilepen mnpoBeaeHueM aTTecTalMM BeAYIIMH MpEnoAaBaTelb COCTAaBIAET OWJIETHI.
DopMyJIUpOBKAa TEOPETUYECKHX BOIPOCOB B OmiieTax coBHagaeT ¢ (HOpMyIUpOBKOM mepeuHs
BOIIPOCOB, JOBEACHHBIX 10 CBeJIeHHs oOyyaroliuxcs HakaHyHe arrectanuu. ConepxaHue
BOTIPOCOB OJHOTO OMiIeTa OTHOCUTCS K Pa3IMYHBIM pasfesiaM MPOrpaMMBbI ¢ TeM, 4TOOBI Oosee
IIOJIHO OXBAaTUTh MaTepuai y4eOHON TUCIUIUINHEI.

B ayautopuu, riae npoBOAUTCS YCTHBIM ONPOC, TOJKHO OJHOBPEMEHHO HAXOAWUTHCS HE
OoJjiee 1IECTU CTYJIEHTOB Ha OJIHOTO IperojaaBaress, IpUHHUMarollero 3ader. Ha moaroroBky
oTBeTa Ha OuseT Ha oTBoAUTCS 40 MUHYT.

OcHOBOW /711 ONpeseseHUsT OLEHKH CIY)KUT YPOBEHb YCBOCHHMS OOYYarOIUMHCS
MmarepHuaia, MpeJyCMOTPEHHOro JaHHOM paboueil mnporpammoi. K 3auery npomyckarorcs
CTYZAEHTHI, HaOpaBuire 36 u 6osiee 6aJIIOB MO UTOTaM TeKyIero KouHTposs. CTyneHT, HaOpaBLIIMHA
6onee 61 OGamra B XOA€ TEKYIIErO KOHTPOJIS, CUUTAETCS AaTTECTOBAHHBIM 0€3 MpPOXOKICHUS
npolenypsl artectaruu (0e3 caaun 3a4era). B mpoTuBHOM ciydae (eciid KOJTUYECTBO HaOpaHHBIX
0aJyI0B MO pe3yabTaTaM TEKYIIEro KOHTPOJISI HAXOAUTCS Mexay 36 u 61) cTyneHT 00si3aH ponTH
npouenypy arrecrauu. [Ipu strom:

«3auTteH0» BbHICTaBIAETCA oOOydaroleMycs, MPOJEMOHCTPUPOBABUIEMY  IIOJHOE,
BCECTOPOHHEE, OCO3HAHHOE INPABUJIBHOE 3HAHUE IPOIPAMMHOIO MaTepHuaja U HM3J0XKHUBIIEMY
OTBET JIOTMYHO, TPaMOTHO, YOETUTEIbHO, T'OTOBOrO K JAajbHEHIIEMy Npo(ecCHOHATBHOMY
coBepiieHcTBOBaHMIO. [Ipu oTBeTe 00yuaromuiicss MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH,
HEerpyOble OLIMOKH, 3aTPYAHATHCS B CAMOCTOSTEILHOM M3JIOKEHHHM MaTepHaia, HO MPaBUIbHO
OTBeUaTh Ha 3a/laBaéMbleé €My BONPOCHL, B PE3yJbTaTe HABOJAILIMX BOMPOCOB C IOMOIIbIO
npenoaaBaTessi UCHPABIAThH JONMYIEHHbIE OIIMOKN U HETOYHOCTH.

«He 3a4uTeH0» MOXET OBITh BBHICTaBJICHO 00ydaroIIeMycsi, OOHapyKUBILIEMY HEIOJHOE,
HEOCO3HAaHHOE 3HAaHME Y4eOHO-IPOrpaMMHOr0 MaTepHala, JIO0MyCKalolleMy rpyoble OInOKH,
HECIIOCOOHOMY CaMOCTOSITENIbHO U3JIOXKHUTh OTBET HAa BOMPOC, OTBEYAIOLIEMY HETPABHIBHO WIIH
HE JIaloIIeMy OTBET Ha 3aJJaHHbIe BONPOCHI. JIeMOHCTpUpYEMBbIif YPOBEHb 3HAHUN HE MOXKET OBITh
NpPU3HAH JI0CTaTOYHBIM JUTSI TPO(ECCHOHATBHON 1A TEIbHOCTH.

6. Meroanyeckue MaTepHaJibl, ONpele/asiiolue npoue1ypbl OLeHNBAHUS 3HAHUIA,
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YMEeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH

@opMBI KOHTPOJSI TEKYLIUX, PYOESKHBIX U MPOMEXKYTOUHBIX 3HAHUH CTYAECHTOB IO
JTUCIUIIMHE ONPEENISIIOTCS B COOTBETCTBUU C Y4EOHBIM IIJIAHOM 00pa30BaTeIbHON MPOrpamMMbl
U B COOTBETCTBHM C jAeicTByrommM [lonoxxeHneM o OallibHO-PEHTHHIOBOM CHCTEME OLEHKU
ycneBaemoctu cryneHTos KbI'Y.

Ot oOyuaromuxcst TpeOyeTcsl MOCeIIeHNE 3aHATHH, BBIIOIHEHUE JTa00OpPaTOPHBIX PadoT,
3HAKOMCTBO C PEKOMEHJOBAHHOW JINTEPATYPOIl.

[Tpu arrecTanuu oO0y4aroIMXCs OLIEHUBACTCS KAa4eCTBO PaOOTHI Ha 3aHATHUAX (yMEHUE
BECTH JIUCKYCCHIO, CIIOCOOHOCTh YE€TKO M EMKO (OpMYyJIUPOBATH CBOM MBICIH), YPOBEHb
MOJTOTOBKU K CAMOCTOATEIHHON IE€ATEIbHOCTH, KAYECTBO BBIMOJIHEHUS 3aJjaHui (Ipe3eHTalui,

JTIOKJIaJI0B, BBIITOTHEHHUE JIA0OPATOPHBIX PabOT U JIp.).

Pe3yabTaThbl 0CBOCHUSA Y4eOHOM QM CHUILIMHBI, MOJIEKAIIME POBEPKe

Tabmuna 8
5 ®opmMyJIMPpOBKA Ilnanupyemsblie pe3yJbTaThl 00yUYeHHs Bun
; KOMIETEHIIHH U3 (moka3zaresiu JOCTUKEHHS 32ITAHHOTO OUEHOMHOTO
§ ®IrocC BO YPOBHSI OCBOCHHUSI KOMIIETEH L) Marepuala
IKC-2 Crnocoben | 3nath: ¢pusndeckue 3pQexTsl, Bo3HuKaronme | Bormpocsr k
NPOBOJIUTE  TEKYIIHMH | 11py BO3AEHCTBUM CUIILHBIX 3JIEKTPHYECKHUX KOJIJIOKBUYMY,
PEMOHT W IPUEMKY | 11oj1eii M JIa3epHOTO U3JIYICHUS Ha OaHK TECTOBBIX
Hocyie PEMOHTA | 11650 IHUKOBEIE, TTOTYIPOBOAHUKOBBIE, 3a7aHUH, OTIETHI
PaIHOICKTPOHHON TUDJIEKTPUYECKUE U MATHUTHBIC MATEPHAIIBL, @ | o BBINOJIHEHHH
anfapatypet TaK ke (PU3NYECKUE OCHOBBI Macc- 1aGOPaTOPHBIX
CIIEKTPOMETPHH; paGoT 1
YMmethb: Je1aTh 000CHOBAHHBIN BHIOOD } KOHTDOJTHHBIE
METOIMK 1 PEXKMMOB IPOBENCHHS MIMEPEHUH | oo ey,
XHMH'ECKOTO COCTaBa, pacrpe/ieNeHus BOMPOCH! K
2 MPUMECH 1 TPEXMEPHOH CTPYKTYpbI sauery
= MaTEepUaIoB ANEKTPOHHON TEXHUKH METOJaMU
= aTOMHO-30H]10BOM ToMorpaduu ¢ yuéTom
5 CBOMCTB, IKCIITyaTAllMOHHBIX XapaKTEPUCTHK
§ Y BIIMSTHUS BHEITHUX (PAaKTOPOB HA
2 HCCIIeTyeMbIe MaTepUAIIbI;
S Buajaers: nrdopmaieil 0 COBpeMEHHBIX
= MIPUJIOKEHUSAX aTOMHO-30HI0BOM TOMOTpaduu
B M3YYCHHH MaTEPHUATIOB dJEKTPOHHOM
TEXHHUKH, METOJIaX, TEXHOJIOTUH H
0COOCHHOCTSIX MPOBEICHUSI U3MEPEHHIA
CBOMCTB MarepuaioB MUKPO- U
HaHOXJIEKTPOHKH;, HABBIKAMU
AKCIIEPUMEHTAIILHOTO OPE/ICIICHHUS
MapaMeTpoB MaTEPHATIOB dJIEKTPOHHOMN
TEXHHKH, a TaK e HaBBIKAMHA KOMITLIOTEPHOU
00paboTKH pe3yabTaTOB U3MEPEHUI
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7. YueOHO-MeTOoAuYeCKoe o0ecnevyeHre JUCHUIITIMHBI (MOXYJIs1)

7.1. OcHOoBHas JqUTEpaTypa

. Mromnep 2.B., Lonr T.T. // [ToneBas noHHass MUKPOCKOIIHS, TI0JIEBasi HOHU3AITUS U TTOJIEBOE

ucnapenue. M., Hayka. 1980. 220 c.

2. Cmut I'., Mumnep M. 30H710BbII aHaNK3 B aBTOMOHHON MUKpockoruu. M.: Mup, 1993. 301 ¢

3. Mrognep 3., Lonr T., ABToMOHHAsE MUKPOCKOTIUA, TIep. ¢ aHri., M., 1972;

. CyBopoB A. JI. CtpykTypa M CBOHCTBa MOBEPXHOCTHBIX aTOMHBIX CJIOEB METaIoB. M.:

OHneproaromuszart, 1990. 296 c.

. C. B. Poroxkun, A. A. Anees, A. A. Jlykpsanuyk, A. C. llyros, O. A. Pazuuusia, C.E.

Kupusios. [Ipubopsr u Texnuka Sxkcnepumenta. 2017, 3, 129-134.

. O.A. Pazuuupbia, A. A. Jlykesauyk, A.C. llyros, C. B. Poroxkun, A. A. AneeB. Macc-

crektpometpus, 2017, 14, 33 — 39.

7.2. JlonoTHUTEIbHAS JIUTEpPaTypa

1. 3aanoepr 3. 4., Nonos H. U., [ToBepxHocTHas norusamnus, M., 1969;

2. Bemnuko A.A., ®unumonoBa H.MM.— Mertonpl wucciaeqoBaHUsT MHUKPOSJIEKTPOHHBIX U
HAHOSJICKTPOHHBIX MartepuanoB U cTpyktyp. Yacte II. YuebHoe mocobume. HoBocuOupck:
HoBocubupckuii rocymapcTBeHHBINH TexHHUYeCKHi yHuBepcurteT, 2014.— 227 c¢— ObC
«IPRbooks»

3. Oberdorfer C. Numeric simulation of Atom Probe Tomography. Westfalische Wilhelms-
Universitat Munster, 2014, 186 c.

4. David J. Larson, Ty J. Prosa an dothers. Local electrode atom probe tomography. New York,
Springer, 2013, 318 c.

5. CyBopoB A.JI. ABTOMOHHas MHUKPOCKONHS DPAAMALMOHHBIX Ne(peKToB B Meramnax. // M.:
Oneprouznat. 1982. — 167 ¢

6. CyBopoB A.JI. CokomnoB A.I'. MoaenupoBanre aBTOMOHHBIX H300pakeHu# ¢ nmomotipo DBM.
WneanpHble kpucTtaiuibl. / CTpyKTypa U CBOWCTBa MOHOKPHCTAJUIOB TYTOIJIaBKUX METaJJIOB.
M.: Hayxka, 1973. c. 74-85.

7. B. Gault et al. Atom Probe Microscopy. Springer Series in Materials Science, 2012, V. 160, 396
p.

8. CrpaBouHo-uH(popManoHHas cucreMa «KoHCynbTaHT-TUTIOC)

9. CripaBouHO-HH(pOpMaIIMOHHAsA cucTeMa «l apaHT»

B ToMm uncie coBpeMeHHbIe TpodeccuoHabHbIE 0a3bl TaHHBIX
Ne HaumenoBanue
u/u | 21EKTPOHHOrO Kparkas xapakrepucTuka Anpec caiita | YciaoBus JocTyna
pecypca
ONeKTpOHHBIE BEpPCUHU 885898 momHbIX ABTOPH30BAHHbIi
TEKCTOB JIUCCEpTalliii ¥  aBTOpedepaTroB U3 hitp://www.dis | noctyn 3
1 9B PI'b douna Poccuiickoii rOCYAapcTBEHHON | ¢ 1ol ry [ S—— (k.

OHOITHOTEKHN 112-113)
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http://www.diss.rsl.ru/
http://www.diss.rsl.ru/

ABTopuTeTHas MTOJTUTEMaTHYeCKast ..
«Web of p http://www.isi
. pedeparuBHO-OHOIHOTpadUIecKas u JHoctyn mo  IP-
Science» . | knowledge.co
(WOS) HayKOMeTpuYeckas 0a3a NaHHBIX, B KOTOPOM o/ anpecam KbI'Y
HUHAEKCUPYIOTCS 0K0JI0 12,5 THIC. XKYypHAJIOB —
Sciverse PedeparuBHas n aHanuruueckas 0a3a JaHHBIX,
Scopus cozepkaias 21.000 peUeH3UPYEMBIX
u3nareaberBa | xkypHaios; 100.000 kuur; 370 kHuxHBINA cepuit | http://www.sc | Hoctym 1o  IP-
«DJIb3€eBUP. (mpopomkaromuxcst  u3AaHui); 6,8  MIH. | opus.com anpecam KBI'Y
Hayka u JIOKJIaJI0B U3 TPYJ0B KOH(pEpEHIUH
TeXHOJOTHI»
OneKTpoHHas 6ubmmoTexa Hay4YHBIX
MyONUKAIuil - TOJHOTEKCTOBBIE BEPCHH OKOJIO
Hayunasn 4000 unocTpaHHblX U 3900 oOTEYECTBEHHBIX
3JIeKTPOHHAsl | HAyYHBIX JKypHaJIOB, pepepats! myOmukaruit 20 | http:/elibrary. .
[onHelil noctyn
oubIHOTEKA THICSY KYPHAJIOB, a TakKe OMHCaHUA 1,5 MIH. | ru
(HOb PO®U) | 3apyOekHbIX U poccuiickux auccepranuid. 2800
POCCHICKHMX JKypHaJoOB Ha 0e3BO3Me3IHOI
OCHOBE
Hanuonansnas nHpopMannoHHO- ABTOpPU30BaHHBIN
aHAJTUTUYeCKass CHUCTEMa, aKKyMYJIHpYomas noctyn. Ilo3zBonsger
Oosnee 6 MHJUIMOHOB MYOJUKAIMA POCCHUICKHIX JIOTIOJTHSITh u
basa nannbIx R
Science Index | 2BTOPOB, @  TaKke nHpopmanmio 00 wux | http://elibrary. | yTouHsTH CBeneHUS
uutupoBanuu w3 Oomee 4500 poccuiickux | ru 0 MyOJIUKAIUIX
(PUHLI)
JKypHaJOB. YYEHBIX KBI'Y,
HMEIOIINXCS B
PUHI]
OOBeIMHEHHBIN IEKTPOHHBIN KaTajlor (GOHIOB
Haunonanbnas N P N ¢ Hoctyn c
poccuiicknx OubImoTeK, conepxantuii 4 331 542
3JIeKTPOHHAS AIEKTPOHHOTO
3JIEKTPOHHBIX TOKYMEHTOB 00pa3oBaTebHOrO U | https://H36.pd
Oud.moTexa HAYYHOTO XapakTepa IO Pa3iIHIHBIM OTPaCIIM AUTAIBHOTO - 3ahd
PTG i paktepa 1o p p 6ubuotexu KBI'Y

3HAHUH

7.3. llepuoanyeckue U3IaHUA

1. Hano- u MukpocucteMHas TeXHUKa (KypHam)

2. XKypHan sKkciepuMEeHTAIbHON U TEXHUYECKON pU3uKu (KypHai)
3. IloBepxHOCTH (3KypHaI)

4. ®usMka ¥ TEXHOJIOTHUS MOIYIPOBOIHUKOB (KypHaI)

7.4. UnTepHeT-pecypcehbl

http://www.atom-scale.itep.ru
http://www.cameca.com
http://www.atomprobe.com

http://www.{rbr.ru - Mmarepuabl 10 HAHOTEXHOJIOT UM
http://www.en.edu.ru/catalogue/ - 0Opa3oBaTeIbHBINA TOPTAI
http://techlibrary.ru/ - Texauyeckast 6ndIMOTEKA

AN
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.atom-scale.itep.ru/
http://www.cameca.com/
http://www.atomprobe.com/
http://www.frbr.ru/
http://www.en.edu.ru/catalogue/
http://techlibrary.ru/

7.5. MeToan4yeckne yKa3aHHsl M0 MPOBeJIeHUI0 Y4eOHbIX 3aHATHI M OPraHN3aluu
CaMOCTOSITEJIbHOM PadOTHI CTYIEHTA.

MeToanuyeckne peKOMEHIANUN K YTEHUIO JIeKIUii.

MeTtoauueckue peKoMEHAANN 00IIEro XapakTepa I0 IPOBEACHUIO YUYEOHBIX 3aHATHH U
OpraHu3aIlHi CAMOCTOATENBHOM paboThI CTYICHTOB I0CTATOYHO XOPOIIO pa3paboTaHbl MHOTHMU
OTEYECTBEHHBIMH M 3apyOeXHBIMH aBTOpPaMH, B TOM YHCIIE C YYETOM KOMIETEHTHOCTHOTO
[O/IX0Ja MPU OpraHu3aliu o0pa30BaTEIbHOIO IPOLECCA, OCHOBAHHOIO HAa JI€ATEIbHOCTHOU
MOJENIM TOATOTOBKM BBINYCKHMKA By3a. XapakTepHOH OCOOEHHOCTBIO peanu3anuu
JeSITeIbHOCTHON NapaAurmMbl 00pa30BaHUs SIBJISETCS YMEHBIIEHUE TPYIOEMKOCTH ayIAUTOPHOU
paboThl U COOTBETCTBYIOIEE IMOBBIMICHUS TPYJOEMKOCTH CaMOCTOATENIbHOM paboThl. Pabounii
y4yeOHbIM IUIaH AJs 0akalaBpoOB 10 HANpaBJIECHUIO IOATOTOBKU «JJEKTPOHUKA U
HaHoanekTpoHukay B KBI'Y, npexycmarpuBaer 00beM KOHTaKTHOH paboTel mpumepHO 47% OT
oOuieil TpyAOEMKOCTH JUCHUIUIMHAPHOM TMOATOTOBKH. B TakuX yCIOBHUSX HMMEET MECTO
MIOBBIIIIEHUE POJIH, 3HAYUMOCTH U 00BEMOB CaMOCTOSITEIBHON pabOTHI CTYI€HTOB, IPU U3yYCHUN
JAHHOM TUCHMIUIMHEL. B To e Bpemst yueOHas (KOHTakTHas) paboTa, Mo-IpeXHEeMY, TOJDKHA,
0€3yCII0BHO, BBIIOJIHATH CUCTEMOOOPa3yOIyI0 POjb, O0ECeurBasl PEeryisipHOCTh U LIEJIEBYIO
HalpaBJIEHHOCTh 00pa30BATENbHOMN NEATEILHOCTH 110 JAHHOM TUCLUIUIMHE.

OcHOBHBIMU (OpMaMM OpraHM3alMU y4eOHBIX (ayAUTOPHBIX)3aHATUI MO AUCHUILIMHE
SBJISIIOTCS JIEKIIMU U JTAOOpAaTOPHbBIE 3aHSATUS.

[Ipy moAroToBKe JIEKIMOHHBIX 3aHATUM NpENoJaBaTelb JAOKEH ONPEAEIUTh LEIH U
3a/1a4M JIEKIMM, pa3paboTaTh IUIAH MPOBEIEHUS JEKLUHU, OCYIIECTBUTh MOA0Op JUTEpaTyphl
(O3HaKOMJIEHHE C TMEPUOJUMYECKUMH H3JaHUSMM 110 TEME JIEKLHi), 0T0op HEeoOXOauMOro u
JOCTaTOYHOTO TI0 COAEP)KaHUI0 ydyeOHOro Matepuana. JIeKTop ornpenenseT MEeTO/bl, IPHUEMbI U
CpeICTBa MOJJEpXKAaHUS WHTEpeca, BHUMaHHS, CTHUMYJIMPOBAHHUS TBOPYECKOTO  MBIILICHUS
CTYJEHTOB.

Jlekuus 10JKHA BKJIFOYATh B KAUECTBE ATANOB (OPMYJIHUPOBKY TEMBI JIEKIIUH, IEpEeYeHb
BOIIPOCOB, HM3JIOKEHUE BBOJHOM YacTH, OCHOBHOM YacTH, KpaTKHUE BBIBOABI IO KAXKIOMY
pPacCMOTPEHHOMY BOIIPOCY W PEKOMEHJALMU JINTEPATYPHBIX HCTOYHUKOB IO H3JIaracMbIM
BonpocaMm. Ecium  ouepenHoe 3aHATHE SBISETCS MPOJOJDKEHHEM  MpEeAbIaylel JeKIuwu,
1enecoo0pa3Ho KpaTKo c(OpMyJIMpOBaTh IOJYYEHHbIE paHee pe3yibTaTbl, HEOOXOIUMBIE NS
NOHMMAHHUS M YCBOEHUSI HM3Yy4aeMBbIX BOIPOCOB. B 3aKIIIOUNTENBHON YacTH JIEKIIUU JKEIaTeIbHO
00001UTE HanboJee BaXXHbIE U CYHIECTBEHHbIE MOMEHTHI JIEKIIUHU, CIEJIaTh BBIBOJIbI, a TAKXKe
chopMyIMPOBATH 3a/1a4l JUIsl CAMOCTOSITENIbHOW paboOThl CTYJICHTOB U YKa3aTh PEKOMEHYEMYIO
auteparypy. LlenecooOpa3Ho Takke BBIIEIUTh BpeMs JUIsl OTBETa HAa BOIPOCHI CTYJEHTaM M
BO3MOXKHYIO JUCKYCCHIO IO M3JI0)KEHHOMY MaTEpHally Ha JIEKLIHH.

CopepxaHue JEKINHU 10 TaHHOM IUCLHUIUIMHE JOJDKHO COOTBETCTBOBATh AUJIAKTHUUYECKUM
INPUHLIMIIAM, KOTOpble O0O0ecrneynBaroT COOTBETCTBHE M3JIaraéMoro Marepuaja Hay4dHo-
METOJUYECKMM OCHOBaM I€Jarornyeckoil aesrenbHocTH. (OCHOBHBIMH M3 HUX SBISIOTCS
LEJIOCTHOCTh , HAYYHOCTh, JOCTYIHOCTh, CHCTEMAaTUYHOCTh M HAIJISTHOCTD.

D¢ PexTUBHOCTD JIEKIIMH MOKET ObITh MOBBILIEHA 33 CUET PALIMOHATILHOTO UCTIOIB30BaHUS
TEXHUYECKUX CpeicTB. KOMIJIEKTHI TEXHHUYECKUX CPEACTB HEOOXOJMMO TOTOBUTH K KaXJOW
JIEKIMU 320JIaTOBPEMEHHO, HE TIEperpyxasi UMH ayIUTOPHIO.

CymecTByeT KinaccupUKaMs JEKIUH M0 TUIIaM M METO/aM UX IMpOBeACHUs (BBOJHASI,
YCTAHOBOYHAs, MPOrpaMMHasi, 0030pHas, UToroBas W 1p.). IIpum H310)KEHUU HPOTrPaMMHOIO
MaTepuana IO JAaHHOM JOUCLUIUIMHE Ha JIEKIHAX PEKOMEHAYETCS IIMPOKOE HCIOJIb30BAaHUE
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cpeacTB UHGOpPMaIMOHHO-KOMMYHHUKaMOHHBIX TexHonorun (MKT) u  ayamo-BHIEOTEXHUKH.
[TonroroBka BUAEO — JIEKIMM COCTOUT B MEPEKOJUPOBAHUU, NMEPEKOHCTPYUPOBAHUU yUEOHOM
uH(pOpMalIUK 110 TeME B BU3YyaJbHYIO (GOpMY AJIsl IPEAbIBICHUS CTYIEHTAM Yepe3 TEXHUYECKUE
CpelCcTBa O0yUEHUS UM CXEMbl, PUCYHKH, YEPTEKHU.

MeTtoauyeckue peKOMeHAAIMH 110 NPOBEACHUIO J1a00paTOPHBIX 3aHATHIA.

JlaGoparopHble 3aHATHS JODKHBI oOecrieuyuBaTh (HOpPMUpPOBAHHE, TPEXKIE BCETO,
KOMITOHEHTOB «YMETb» U «BJIaJETh» 3aJaHHBIX TUCHUIUIMHAPHBIX KoMneTeHuuii. JlaboparopHsie
3aHATUA 1O JUCHUIUIMHE  JIOJDKHBI OBITh OpPUEHTHPOBAHBI, KaK IMPaBWJIO, HA pELICHUE
MPAKTHUYECKHX 3aJ1a, B Oyayiei npodeccuoHaabHON IeATENbHOCTH C UCIIOJIb30BaHUEM CPE/ICTB,
METO/I0B, METOJIMK, MOJIXOJI0B, AJITOPUTMOB U MOJIEJIEN, N3JI0)KEHHBIX HA JICKIHIX U BBIHECEHHBIX
Ha CaMOCTOSITENIbHYIO paboTy.

OnHOi U3 TIaBHBIX LieNel 1TaOOpaTOPHBIX 3aHATHIH ABISIETCS YriyOleHue, 3aKperieHue U
HauOoJee MOJIHOE YCBOCHHUE TOTO MaTepuraia, KOTOPbIH ObLI OCBEILEH Ha JEKIUU WIH 33JaH JUIS
CaMOCTOSITENIbHOTO U3yUEHUSI.

VYcnex 1abopaTOpHBIX 3aHATHIH 110 JUCHUIUIMHE 3aBUCUT OT Ka4eCTBA MOJATOTOBKU K HEMY
npenogaBatenss U cTyaeHToB. Ha 1abopaTopHBIX 3aHATUSAX MpernojaBaTelb JODKEH CO3/1aBaTh
TBOpUYECKYIO, pabouyio arMocdepy B TabOpaTOpHH, HANPABICHHYID Ha CTUMYIUPOBAaHUE
MPAaKTUYECKOW JIESITEIbHOCTU, a TaK K€ IOMCKOBOHM, MCCIENOBATEIbCKOM M AHAIUTUYECKOU
JESTENIbHOCTH M0 TeMaTHKe 3aHATHi. Heo0Xoaumo pa3BuBaTh U MOOMIPATH CAMOCTOATEILHOCTD
oOyuaromuxcsi B ()OpPMUPOBAHUM BBIBOJIOB, CJIEAYIOIIMX M3 PE3YyIbTaTOB HM3MEPEHUH U HX
00paboTKH, HOOMBATHCA WX BHHUMATEIFHOTO WM KPUTHYECKOTO OTHOIICHUS K IOJy4YCHHBIM
pe3ynbTaram.

OpaHuM U3 moKazaTesiell XOpouled opraHu3aluu JAaOOPaTOPHBIX 3aHITUN SBISETCS
aKTHUBHas paboTa cTyneHTOB. IIpu 3TOM O4YeHb Ba)ke€H MOJUIMHHO HAay4YHBIM aHAINU3 PE3yJIbTaTOB
NPAaKTUYECKUX paboT, CBS3aHHBIX C OOJACThIO M BHJAMH IMPO(ECCHOHAIBHON JAeATelIbHOCTH
BBIITYCKHHUKOB I10 HallPaBJICHUIO IIOATOTOBKHU «DJIEKTPOHUKA U HAHODJIEKTPOHUKA»

MeTtoauyecKkue peKOMeH 1AM 110 OPTAaHU3ALMU CAMOCTOATEILHOMH padoThI
CamocrosiTenpHass paboTta OOydYaOMIMXCS - CIMOCOO AaKTHUBHOTO, IeJIEHANPaBICHHOTO
NPUOOPETEHUS CTYAEHTOM HOBBIX JIJIsl HETO 3HAHUN ¥ YMEHUI 0€3 HeMOoCpeICTBEHHOT0 y4acTus B
ATOM TIporiecca TpenoaaBareneid. [loBbilieHre poau caMOCTOSTENHHOM pabOoThl 00yUYarOIUXCs
IIpU NIPOBEICHUU PA3JIMYHBIX BUIOB YUEOHBIX 3aHITUH MPEIoIaraer:

- ONTHMH3ALMIO METOJ0B OOyuUeHHs, BHEIpPEHHE B Y4YEOHBIM MPOIECC HOBBIX TEXHOJOTHIA
oOydeHHs, TOBBIMAIONINX TMPOU3BOAUTENBHOCTh TpyAa MpernojaaBaress, aKTUBHOE
HCIOJIb30BaHNe NH()OPMALIMOHHBIX TEXHOIOTHA, TO3BOJISIONINX 00yJaroIeMycs B yI00HOe
JUTSL HETO BpEMs OCBaMBaTh YUeOHBIA MaTepua,

- IIMPOKOC BHCAPCHNUEC KOMIIBIOTCPU3UPOBAHHOI'O TCCTUPOBAHMA,

- COBCPIICHCTBOBAHUEC METOJUKHU IMTPOBCACHUA ITPAKTHUK U Hﬂy‘IHO-I/ICCHGJIOBaTeHBCKOﬁ pa6OTBI
00y4aronuxcsi, MOCKOJIbKY UMEHHO 3TH BUJIbI y4€OHOM pabOThI B IEPBYIO OUEpelb TOTOBST
00yJaronmxcsi K CaMOCTOSITEIBHOMY BBITIOJTHEHUIO MPO(eCCUOHATBHBIX 33]1a4;

- MOJIEPHM3AIUI0 CHCTEMBI KYpCOBOTO W JHUIIJIOMHOTO MPOEKTHPOBAHHS, KOTOpas TOJKHA
MOBBIIIATH POJIb CTYAEHTA B MOAOOpE MaTepuana, MOUCKe MyTel perieHus 3a1ay.

CamocrtosiTennpbHast paboTa MNPUBOAUT CTYACHTa K TMIOJIYUEHHUIO HOBOTO 3HAHUA,
YIOPSAOYCHHIO U YTIYOJICHUIO UMEIOIINXCS 3HAHUM, (POPMHUPOBAHUIO Y HETO TPO(HEeCCHOHATBEHBIX
HABBIKOB M yMeHHI. CaMocTosTeTbHas padoTa BBIMOIHAET P PYHKIIHIA:
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- pPa3BUBAIOILYIO;

- “H(GOPMAITMOHHO-00yJarOIIYI0;

- OPUEHTHUPYIOUIYIO U CTUMYJIMPYIOLIYIO;

- BOCIIMTHIBAIOIILYO;

- UCCIIEI0BATEIILCKYIO.

B pamMkax Kypca BBIIOIHSAIOTCS CIEAYIOIINE BHIBI CAMOCTOATEIBHOM paboThI:

1. TIpopaboTrka yueOHOTO MaTepuaia o KOHCIEeKTaM, y4eOHOW U Hay4HOU TUTeparype,
METOJMYECKMM pEeKOMEHJAUMsIM (UIsl TMOATOTOBKM K Ja0OpaTOpHBIM 3aHATHSM, TeECTaM,
KOJIJIOKBUYMaM U IIPOMEXYTOYHOH aTTeCTalun);

2. PerynapHoe camoTecTUpOBaHME U CaMOIIPOBEPKA 110 BOIIPOCAM Ha 3K3aMeH (3a4er);

3. CamocrosTenbHas HOUCKOBO-UCCIIEI0BaTeIbCKas padoTa Mo U3y4aeMoi AUCHUIUINHE
C HCHOJb30BAHHMEM JIHOOBIX BHUAOB MCTOYHUKOB HHpOpManuu (B TOM 4YHCIE U HOBBIX
UH(POPMALIMOHHBIX TEXHOJIOTHH).

CryneHTaM pEeKOMEHYeTCsl ¢ CaMOro Hadajga OCBOCHHs Kypca paboTarb C y4eOHBIM
MaTepuajIoM M BOIIPOCAMHU K IMPOMEKYTOUHOM aTTecTaluu B (hopMe NOJArOTOBKU K OYEPETHOMY
71a00paTOPHOMY 3aHATHUIO U KOJUIOKBUYMY. I[Ipu 3TOM akTyanusupyroTcs UMeEroIMecs 3HaHus, a
TaKkXe co3jaercss 0a3za A YCBOGHHS HOBOIO Marepuaia, BO3HUKAIOT BOIPOCHI, OTBETHI Ha
KOTOPBIE CTYJEHT MOJyyaeT Ha 3aHATHUSX.

IIpu ocBoeHMM Kypca CTYIEHT MOXKET IOJb30BAaThC OMONMOTEKOM By3a, KOTOpas B
IOJHOM Mepe o0ecrieyeHa COOTBETCTBYIOLIEH JUTepaTypoil. 3HAuMTENbHYIO IOMOUIb B
MOJIFOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh KPaTKUN KOHCIEKT JeKIUil. OH ke MOXET
UCIIOJIb30BAThCS U JUIS 3aKperyieHUus HoBoro matepuana. CaMmocrosiTenbHass paboTa CTYAEHTOB
IpeIyCMOTPEHa YUeOHBIM TUTAHOM H BBITIOIHSETCS B 00s13aTeNIbHOM nopsake. [1o HeoOxoaumocTn
CTYJEHT MOXET 00paIiaTbcs 3a KOHCYJIbTalUel K IPEernoaaBaTesio.

Jlig ycrienmHoW opraHM3alli CaMOCTOSITENIbHON pabOThl BCEe aKTHUBHEE NPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeNbHBIE Pecypchl B ceTH VIHTEpHET: CHUCTeMbl TECTHPOBAHUS 10
pasMYHbBIM  00JacTsM, BHUPTYyaJbHbIE JIEKLIMH, J1a0OpaTOpUM, MPH ISTOM  I0JIB30BATEIIO
JIOCTaTOYHO MMETh KOMIIBIOTEp M MOJKIIOYeHue Kk MHTepHeTy s TOro, uyTtoObl CBA3AThCS C
IIpenoaaBaTesieM, PellaTh BRIYUCINTENbHBIE 3a/1a4d U MOJIy4aTh 3HaHuA. Vcnons3oBanue cerei
YCUJIMBAET POJIb CaMOCTOSITENbHOM pabOThl CTyAE€HTa M IO3BOJSET KapAUHAJIbHBIM 00pa3oM
M3MEHUTh METOAMKY mpernoaaBaHus. CTyleHT MOXET MOoJy4yaTh BCE 3aJaHMsl U METOAMYECKHE
yYKa3aHUs Yepe3 CepBep, YTO JaeT €My BO3MOXKHOCTb IPUBECTH B COOTBETCTBUE JINYHBIE
BO3MOXXHOCTH C HEOOXOAMMBIMHU JJIsi BBIIOJHEHUS paboT Tpyno3arparamu. CTyneHT UMeEeT
BO3MOKHOCTb BBIIIOJHSTH PadOTy A0OMa UJIH B ayTUTOPHH.

Bosbioe BocniuTatenbHOe U 00pa30BaTeNIbHOE 3HAUEHHE B CAMOCTOSITEIbHOM Y4eOHOM
TPYZ€ CTyJIeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YX/1aeT U MOAJCPKUBAECT BHUMaHHUE
U MHTEPEC, MOBBIIIAET AKTUBHOCTh NMaMATH U MBILIUIEHUS, [TO3BOJISIET CTYIEHTY CBOEBPEMEHHO
OOHapyX HUTb M YCTPAaHUThH JOMYLIEHHbIE OIIMOKH M HENOCTaTKH, OOBEKTHBHO OIpEAEIUTh
YPOBEHb CBOMX 3HAHUH, IPAKTUYECKUX YMEHHM.
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8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne JUCHUIIMHBI

Jleknum 1o IUCUUIUIMHE TPOBOAATCS B ayJUTOPUH, OCHAILIEHHOW BUAEONPOEKTOPOM HJITN
MHTEPAKTUBHOMN JOCKOH, a TaK e HOyTOYKOM C BO3MOXKHOCTBIO BbIX0/1a B ceTh «VIHTEpHET».

JlaGopaTopHbIii NMPaKTHKYM TPOBOAWTCS B Y4eOHO-HaydHOH sabopatopun Ne 212
CKaHUPYIOLIEH 30HA0BOM MUKPOCKOIIUH, B KOTOPOW pa3MEILEHbI:

- Cnenuanu3upoBaHHbIN MAKET AJIsi MOJACIMPOBHUS M YMCIECHHBIX pacueToB Labview,
Maple, Matlab

-ITaxeT npuknaausix nporpamMm Microsoft Office

-CB000HO pacmpocTpaHsieMble MaKeThl nmporpamMm: apxuBatop WinRAR, nporpamma
115t paboThl ¢ pdf-nokymenramu AdobeReader.

CryneHTsl MMEIOT JOOCTyn dYepe3 ceTb «lHTepHeT» K eauHOMy 00pa3oBaTeIbHOMY
noprany, TIJ€ B OTKPBITOM JOCTylle pa3MelleHa Yy4eOHO-MeTOAMYEecKas JIMTeparypa,
paspaborannas corpyanukamu KbI'Y u corpynnukamu Beaymux BY3oB Poccun.

Jnsi CTyIEHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI CO3/IaHBbI CIEIUAIbHbIE

yCIIOBUS AJIS TOJTydeHHs 00pa30oBaHus. B 1ensx 10CTymHOCTH OIy4€eHus BbICILIEro 00pa3oBaHus
1o 00pa3zoBaTeIbHBIM IPOrpaMMaM MHBAIMJIAMH U JIMLAMHU C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMU
3I0pOBbsI YHUBEPCUTETOM OOecriednBaeTcs: 1) ambTepHATUBHAS BepcHs OQHUIMAIHLHOTO caiiTa B
cetu «MHTepHeT» I8 Cla0OBUAALIMX; 2) TPUCYTCTBHE AaCCUCTEHTA, OKa3blIBAIOLIETO
oOyyaroiiemycss HEOOXOJUMYI IOMOIIb; 3) Ul MHBAJIMIOB M JIML C OrPaHUYCHHBIMU
BO3MOXHOCTSIMM 3[I0POBbsl IO CIyXy - AYOJMpOBaHME BCIYX CIPAaBOYHON HH(pOpMaLUU O
paciicaHuM y4eOHBIX 3aHATHH; OOECIEYeHHWE HAUICKANMMH 3BYKOBBIMH  CPEIICTBAMH
BOCTIpon3BeaeHus uH(popManuu. s MHBaIMIOB M JIMIl C OTPAHWUYCHHBIMHA BO3MOKHOCTSIMHU
3JI0POBbsl, UMEIOIMX HApyIIEHUs ONOPHO-IABUraTElIbHOIO ammapara, CO3JaHbl MaTepUalIbHO-
TEXHUYECKHE YCJIOBUS OOECIEeUYMBAIOIIME BO3MOXKHOCTh OECHpEensITCTBEHHOIO JIOCTYIa
oOydaromuxcsit B yueOHble NOMEIIEHUS, OOBEKTY MUTAHUS, TyaJeTHbIE U JApPYrue MOMELICHUS
YHMBEPCUTETa, a TakXke NpeObIBaHHWS B YKA3aHHBIX IOMEIICHUSX (HAJUYME PACIIMPEHHBIX

JIBEPHBIX MIPOEMOB, TOPYUYHEN U IPYTUX MPUCTIOCOOICHHUIA).
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JIner u3mMeHeHuii (1onotHeHnii) B padoyeii nporpaMmme JMCHUIIIHHBI

«ATOMHO-30H/I0Basi TOoMorpadus HAHOMATEPHAJIOB 1 HAHOCTPYKTYP»

10 HanpaBJeHUI0 NOAToTOBKH 11.03.04 DieKTPOHMKA M HAHOYJIEKTPOHUKA

Ha 202 —202 yueOHbIii roa
Ilepeyenn
Ne ni/m uemeHT (myHKT) PII/] BHOCHUMBIX IMpumeyanue
U3MEHEeHU

OO6cyxeHa U peKOMEH/IOBaHA HA 3aCeTaHuM Kadeapbl

JJICKTPOHUKH U III/Id)DOBBIX I/IHd)ODMaIlI/IOHHBIX TCXHOHOFHﬁ,

MPOTOKOI Ne OT « »

3asenyrommii kadeapoi

/Temes P.I11.

T.

/
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