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1. Iesp u 3a1a4u AUCHUIIHHBI (MOXYJIA)

[{es1b TUCUMIUIMHBL: OCBOCHHE CTYJIEHTaMU KOMIUIEKCA TEOPETUYECKUX M MPAKTHUECKUX
3HAHUM, MO3BOJAIOIIMX UM CBOOOJHO OPHUEHTHPOBATHCS B COBPEMEHHOW aTOMHO-30HIOBOH U
aTOMHO-IIyYKOBOH TOMOTpadud ¥ HAHOMOAM(DUKAIMU, HEOOXOIUMBIX s HayYHBIX
UCCIIeIOBaHUI U MPOU3BOJCTBA YCTPOHCTB MUKPO- U HAHORJIEKTPOHUKH.

3amaun: (OPMUPOBAHHME HABBIKOB MOJEIUPOBAHUS (PU3MUECKUX IPOLECCOB IMpHU
BO3CHUCTBUM CHUJIBHBIX JJIEKTPHUUECKUX IOJIEH M JIa3epPHOTO M3JIyYEHHUs Ha HIVIBI-00pa3iibl
U3TOTOBJICHHBIE W3 MaTepUaioB MHUKPO- U HAHOAJIEKTPOHMKH, a TaK K€ HaBBIKOB aHAJIN3a

PE3yJIbTaTOB TAKOT'O BO3/ICHCTBUSI.

2. Mecrto nucuuniannbl (MmoayJsi) B crtpykrype OIIOII BO

JlucuumiuHa BKJIIOYEHA B BapUATUBHYIO YacTh JUCHUIUIMH 1o BbIOopy B1.B.J/IB.09.01
y4eOHOro miaHa no HampasieHuto noaroroku BO 11.03.04 DnexTpoHuka U HAHORJIEKTPOHUKA
npo¢wmib: CoBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOJIIOTUH B 3JIEKTPOHHOW TEXHUKE.

W3ydenne AMCHUIUIMHBI  «ATOMHO-30HIOBass ToMorpadusi HaHOMATepUAIOB U
HAHOCTPYKTYp» 0a3upyeTcs Ha MOHATHUS M METOMbI, Pa3BHUBAEMbIC B CIECIYIOIUX JUCIMIIMHAX:
«MexaHuKa» - 3aKOHbl JABIDKEHHS HbIOTOHA, 3aKOHBI COXpaHEHHs, OOIas TEOpH
FapMOHHMYECKOTO  OCLMJUIATOPA; «OJNEKTPUYECTBO W MarHeTU3M» - IPOBOASIIKE U
HENPOBOJASIIME MaTEpUaNbl BO BHEIIHEM JIEKTPUUYECKOM I10JI€, CTATUUECKUE TUAJIEKTPUUECKAs]
Y MarHuTHas MPOHHUIIAEMOCTh U BOCIPHUUMYHUBOCTD; «ATOMHAs U siiepHas (U3MKa» —CBOMCTBA
BOJIH W MHUKpodacTul, ypaBHeHue lllpeaunrepa, ABMXKEHHE O3JEKTpOHA B chepHuecKu
CUMMETPUYHOM  TIOJIe, HW3MEHEHHUs AaTOMHBIX YpPOBHEM TMOJA  JAeWCTBUEM  BHEIIHETO
AJIEKTPUYECKOTO TOJIsI, TEOPUsl PACCesIHUA YaCTHUIl HA MMUICHAX, (uzuyeckue >PQexTsl npu
60MOapIMpPOBKE MOBEPXHOCTH MATEPUANIOB IyYKaMH HEHUTpPaIbHBIX U MOHU3UPOBAHHBIX YACTHIL;
«Du3nKka  KOHACHCUPOBAHHOTO  COCTOSIHUS» —  CHUMMETpUS  KPHUCTAUIOB,  Je(EeKTHI
KPUCTAJIMUECKON pemeTk; «DU3n4ecKrue OCHOBBI 3JEKTPOHUKW» - KBAHTOBBIE OINTHYECKHE
reHepaTopbl, NHKO- U (PEeMTOCEKyHIHbIE Ja3epbl, AaBTOMOHHAs W TOJeBas SMHUCCUS C
MTOBEPXHOCTHU TBEPJOTO TeJa.

OcBoeHUe TaHHOW TUCIUIUIMHBI, B CBOIO OuYepe/ib, HEOOXOIUMO MJIsl YCIEUTHOTO OCBOEHUS
IIPOrpaMMbl MPaKTUK M Hay4YHO-HCCIEA0BATENbCKUX pPA0OT, NPEIyCMOTPEHHBIX Y4YEOHBIM
TUTAHOM.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOEHHS JUCHMILUIUHBI (MO1YJIA)
[Iporecc w3yueHUs MUCIUTUIMHBI HAMIPaBJICH Ha (DOPMHUPOBAHHE DJIEMEHTOB CJICIYIOIIIX
komrereHmii B cootBeTrcTBUM ¢ GI'OC BO um OIIOII BO mo nanHOMYy HampaBiE€HHUIO

HOJATOTOBKHU:

a) o0mexkyabTypHbIX (OK):
- CITOCOOHOCTH K caMOoOpTraHu3auu u camoodpazoBanuio (OK-7);

0) npodeccnonanbubix (IIK)

- CHOCO6HOCTI> BBIIIOJIHATH pa6OTI)I 10 TEXHOJOTUUECKOM IMOATrOTOBKE IIPOMU3BOACTBA MaTCpUaIOB
" u3neni snekTponnoi Texauku (I1K-8);

B pesynbrare n3yueHuss AMCUUILIMHBI 00yYaOLIUICs JT0JKEH:
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3HaTh:

- ¢u3nueckue 3G GEKTh, BOZHUKAIOIINE IPU BO3JIEHCTBUU CHUJIBHBIX JIEKTPUYECKUX IOJEH U
JIa36pHOTO U3IIy4€HHs Ha IIPOBOJHUKOBBIC, IIONYINPOBOJHUKOBBIE, JUIIEKTPUYECKUE U
MarHUTHBIE MaTepUaIIbl, a TaK ke PU3MYECKHE OCHOBBI MacC-CIIEKTPOMETPHH;

Ymern:

-niesiaTh 0OOCHOBAHHBIA BBIOOP METOIWK U PEKUMOB TPOBEICHUS M3MEPEHUH XHUMHUYECKOTO
COCTaBa, paclpeieleHus MPUMECH M TPEXMEPHOM CTPYKTYphl MAaTepHalioB  AJIEKTPOHHOU
TEXHUKHA METOAaMH aTOMHO-30HIOBOM TOMOrpaduu C yd4€TOM CBOMCTB, 3KCIUTyaTallMOHHBIX
XapaKTEepPHUCTHK W BIHSHUS BHEIIHUX (PaKTOPOB Ha HCCIIEAYyEMbIe MaTepHalbl;

Baagers:
- nHpOpMaLMed O COBPEMEHHBIX MPUIOKEHHAX AaTOMHO-30HJOBOM TOMOrpaduu B H3yYCHHU
MaTE€pUaIoB JJIEKTPOHHOM TEXHUKH, METOJaX, TEXHOJIOIMH M OCOOEHHOCTAX NPOBEICHHUS
U3MEPEHUN CBOMCTB MaTEPHUAIIOB MUKPO- U HAHOIJIEKTPOHKH.
-HaBbIKAMU JKCIIEPUMEHTAIBHOIO OIIPEAEICHUS IapaMeTPOB MAaTEPUAIIOB HIEKTPOHHON TEXHUKH,
a Tak )K€ HaBbIKaMH KOMIIBIOTEPHON 00pabOTKU pe3yIbTaTOB U3MEPEHUH

IIpuoOpecTH ONBIT 1eATEJIBLHOCTH:

- B MHTEpIpETAli U KOMIBIOTEPHON 00pabOTKU pe3ysibTaTOB M3MEPEHUIl HA aTOMHO-
30HI0BOM TOoMoOTpade

4. ConepxxaHue M CTPYKTYpa JUCUMILIHHBI (MOXYJIS)
4.1. Coaep:xaHue pa3iei0B JMCUMILIUHBI (MO1YJIs1)
B Tabmune 1 npuBOAMTCS OMUCAHUE COACPIKAHMS JUCHIUILUIMHBI, CTPYKTYPUPOBAHHOE I10
pasmenaM, ¢ YKa3aHHEM [0 KaXIOMy pas3ieiny (OpMBI TEKyIIero KOHTPOJS: 3alluTa
nabopartopHoit padots (JIP), kommokBuyMm (K), pyoexnsiii kontposb (PK), rectuposanue (T).

Tabmunia 1
dopma
HanmenoBanme Conep:xanue pa3iena
Ne pasnena (popMupyembie KOMIIETEHLVIN) TERYHIEro
KOHTPOJIA
| DusuyecKue Hcrtopus metoga A3T (OK-7). Meroa nonesoit nonnoii | (K), (PK),
OCHOBBI aTOMHO- | 3Muccuu. [lepBoe m3oOpaxkenue aromapHoi ctpykTypsl | (T), (JIP)
30H/10BOH IIPOBOJIAIIUX OCTPHUH.
ToMorpaguu ®usznueckue ocHoBbl A3T (OK-7, IK-8). JlecopOmms

aTOMOB (HMOHOB) IIOJIEM. YCJIOBHUS BO3HUKHOBEHHS U
peamuszanuu. HMcnapenue mnoneM. BiMsHue CHIBHBIX
JNEKTPUYECKUX IOJIEH HA COCTOSHUE NPUIIOBEPXHOCTHOU
obnacti TBepAbIX Tel. McnapeHue aToMOB MMITYJIbCHBIM
IEKTPOMArHUTHBIM ~ BO3JECHCTBHEM. OrpanunueHus
Merona. lMcnapeHue aTroMOB MMITYJIBCHBIM JIa3€pHBIM
nznydeHueM. lIpemmyinecTBa M HENOCTATKH JIa3€pHOTO
UCIIapEHUsl.

[Ipunuun neiicrBus n koncrpykuusa A3T (OK-7, K-
8). IIpuHIMI NEHCTBHA M KOHCTPYKUUSA IPOEKIMOHHOIO
MUKpockomna. [IpuHouMm nedcTBUs M KOHCTPYKLMS
BPEMSIIPOJIETHOTO MacC-CIEeKTPOMETPA. ITpuHiun
JNEUCTBHS U YCTPOMCTBO CUCTEMBI JETCKTUPOBAHUS HOHOB
B A3T. Bakyymuas mnoacuctema A3T. Iloacucrema
KOMIICHCALlUM DHEPIrUM  3alla3JbIBAIOIIMX WOHOB U
yiIydlleHus paspemieHus 1o Macce. Kpuorennas
noacuctema.  OmpenesneHne  XMMHYECKOIO  COCTaBa
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SMUTHUPOBAaHHBIX  MOHOB.  IIporpamMMHbIE  METOABI
PEKOHCTPYKIIMU TPEXMEPHOU CTPYKTYpbI 0Opa3ua.
Metoabl u3roroBjieHusi 00pa3suoB W TpedOBaHMA K
HuM (OK-7, MK-8). MeToasl H3rOTOBJIEHHUS WIJI U3
oOpasuoB. TpebGoanus k Qopme 00pa3LOB-MIIIL.
ITpoueccst JIEKTPONIOIUPOBKU " HMITYJIbCHOU
IOJIMPOBKU 00pa3lOB MPU U3TOTOBJIEHUH HIJI-00pa3LOB.
Kontpouns KauecTBa UTI-00pasIoB MEeTOoAaMHU
IIPOCBEYMBAIOIIEH MIEKTPOHHON MUKPOCKOIIUN.

Oo6JgacTu
npuUMeHeHus 1
BO3MOKHOCTH A3T

IIpumenennss A3T B TsKeJN0il NPOMBIIIIEHHOCTH
(OK-7, IIK-8). KauecTBeHHBIN M KOJUYECTBEHHBIN aHAIN3
KOHCTPYKIIMOHHBIX MaTepuaioB TSKETON
npomMbiuieHHOCTH MeTogoM A3T. ATomMHO-MaciTabHOE
UCCJIEJIOBAHUE PATUAIMOHHBIX 3()(eKToB B cIiaBax u
KOHCTPYKIIMOHHBIX MaTepuagax sJIepHON HSHEPreTUKH.
AHanmM3 XUMHYECKOTO COCTaBa METAUIOB M CIUIABOB
METOJIOM aTOMHO-30H/I0BOI TOMOTpaduH.

IIpumenennss  A3T  pgas HYXKI  MHKpPO- H
HaHOYJIeKTPOHUKHU (OK-7, IIK-8). AHaMNU3 XUMUYECKOTO
COCTaBa W AaHAIW3 CTPYKTYPHl  MOJIYIPOBOHUKOB
METOJIOM aTOMHO-30HJ0BON ToMorpaduu. [IpumeHeHus
A3T st KOHTPOJsL MapaMeTpOB HMOHHO-JIETUPOBAHHBIX
MaTepHUaoB.

Bo3MoXHOCTH ~ aTOMHO-30HJ0BOWM  TOMorpaduu  Jist
XUMHUYECKOTO aHAIU3a TUIICKTPUUECKUX TICHOK.
pumenennss A3T nis ucciieg0BaHUsI OPraHUYECKHX
U Ouosiornveckux matrepuajioB (OK-7). Uccnenoanue
CHUHTETUYECKUX NoJuMepoB MeTogamu A3T
IIpeumymecrBa u Hemocratku A3T (OK-7, IIK-8).
OrteuvectBennbie pazpabotku B obmactu A3T. Craryc u
MEPCIIEKTUBBl 3apYOEKHBIX CHUCTEM AaTOMHO-30HIOBOM

TOMOTpaduH.

(K), (PK),
(T), JIP)

4.2. CTpyKTypa IUCHUNIHHBI (MOIYJIA)

OO6m1ast TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHble enunuiibl (108 vaca)

Tabnuma 2
Bua padoTor Tpya10eMKOCTB, Yachl
8 cemectp Bcero

O0mas Tpy10eMKoCTh (B 4acax) 108 108
KonrakTHas pa6ora (B yacax): 30 30
Jexyuu (J1) 30 30
Jlabopamopuwie pabomut (JIP)

CamocrosiTesbHasi padora (B yacax): 42 42
CaMocTosTeIbHOE U3yUeHHUE Pa3/ieioB

Bupa npomexyTouHoii arrectanmnu (3ader, IK3aMeH) 36 36
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4.3. JlekInoHHLIE 3aHATHSA
Tabmma 3

pa3aelia

Ne

Tema

Hctopus meroga A3T. MeToa nmoJjieBoil MIOHHON IMHUCCHH.

®usnueckne ocHoBbl A3T. JlecopOruss atromoB (MoHOB) mosieM. Mcmapenue
aTOMOB HMMITYJIbCHBIM JJIEKTPOMAarHUTHBIM BO3AEHCTBUEM. lcmapeHue atoMoB
MMITYJIbCHBIM JIA3€PHBIM U3TyUYE€HUEM.

[Mpunuun nevictBust u koHCTpyKus A3T. Ilpunuun nelcTBUS M KOHCTPYKIUS
MIPOEKIIMOHHOTO MUKPOCKOIIA.

[punuun nevictBus U koHCTpykius A3T. IlpuHuun neicTBUS M KOHCTPYKLMS
BPEMSIIPOJIETHOTO MACC-CIEKTPOMETPA.

[IporpaMMHbIe METO/IBI PEKOHCTPYKILIUU TPEXMEPHOI CTPYKTYphI 00pa3ia.

MeTto1bI M3roTOBIIEHUSI 00pa3loB U TpeboBaHus K HUM. KOHTpoib KayecTBa UIJ-
00pa310B METOJAMHU [TPOCBEYUBAIOLIEH 3JIEKTPOHHON MUKPOCKOIIHH.

[Tpumenenust A3T B TsSKeIOH MPOMBIIUIEHHOCTH. PEKOHCTPYKIIMST TPEXMEPHOTO
pacnpeesieHns XUMHUYECKUX 3JIEMEHTOB B HCCielyeMoM oOpasiie.

IIpumenenns A3T B ToKenod  NpoMBIIIEHHOCTH. KauecTBeHHBIH U
KOJIMYECTBEHHBI ~ aHaJIM3  KOHCTPYKIMOHHBIX  MAaTEpHajoB  TSHKEIOU
IPOMBINIIEHHOCTH MeToaoM A3T.

[Mpumenenus A3T 11 HyXI MHKpPO- M HaHO3JEKTOPHUKU. PekoHCTpyKuus
TPEXMEPHOTO pacnpeaeeHHs XUMUIECKHX 3JIEMEHTOB B UCCIIEAYEMOM 00pasLe.

[Ipumenenns A3T nns HyXI MHUKPO- M HAHOIEKTPOHMKHM. KadecTBEHHBIN M
KOJIMYECTBEHHBIN aHAJINU3 IOJTYIPOBOAHUKOBBIX CTPYKTYP M KOMIIO3UIIMOHHBIX
MaTepHasIoB.

[Ipumenenns A3T s aHanm3a AUAIEKTPUUECKUX TICHOK.

[Ipumenenuss A3T s uWcCClenOBaHWS OPTaHUYECKHMX U OHMOJIOTHYECKHUX
MmaTepuanoB. MccnenoBaHre CHHTETUUECKUX OIUMepoB MeTogamu A3T

[IpeumymectBa u Hegoctatkun A3T. OteuecTBeHHbIE pa3paboTku B obmactu A3T.
Craryc u IepCIeKTUBHI 3apyOEKHBIX CHCTEM aTOMHO-30HI0BOM TOMOTpaduu.

4.4. JlabopaTopHbie padoThI
Tabnuua 4

Tema

BoccTanoBneHre HCXOIHOM TPEXMEPHOM CTPYKTYpHI kene3a meronoM A3T

MOI[GJII/IPOBaHI/Ie nmponccca akTMBaAlMOHHOT'O UCITApCHUA aTOMOB I/IFJIBI-O6paSIIa
HUMITYJIbCHBIM 3JICKTPHUYCCKUM I10JIEM.

Pacuer TpaekTopuu HOHOB B nose peppaxkropa A3T

MogenupoBaHue nporecca 3JIEKTPOIOINPOBKU IPU U3TOTOBICHUN UTI-00pa3LoB i
A3T.




4.5. CamocTosiTe/IbHOE U3yUeHUE Pa3/1eJI0B U CIUTIINHbBI

Tab6mumna 5
Ne
Bonpocbl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3Y4YeHHe
pa3jiena
1 IToneBoil HOHHBIN MUKPOCKOIT
1 BnusiHue CHIBHBIX JJIEKTPUUYECKUX TOJEeH Ha COCTOSIHHE MPUIIOBEPXHOCTHON
00JacTH TBEPABIX TEIN.
1 Hcnapenue nonem. [IpenmyiiecTBa u HEIOCTATKU.
1 Bakyymnas noacucrema A3T.
1 [loncucrema KOMIEHCALMM SHEPrUM 3ama3blBAIOIIMX HOHOB M YJIYYIIECHUS
paspelieHus o mMacce.
1 Kpuorennas noncucrema A3T.
1 [Moaroroska obpasnos-ura B A3T. TpeboBanus k hopme 00Opa3IoB-HIII.
| [Ipouieccel  3MEKTPONOIMPOBKM U HMMIYJIbCHOW MOJUPOBKH 00paslioB Npu
W3TOTOBJICHUH UIJI-00pa3LoB.
| KonTponp kauyectBa uri-o0pa3noB METOJaMU IPOCBEUMBAIOLIEH 3JIEKTPOHHON
MHUKPOCKOIIHH.
) ATOMHO-MacIITaOHOE HCCIIEOBAaHUE paAUAllMOHHBIX 3(PGEeKTOB B CIUIaBax U
KOHCTPYKLIMOHHBIX MaTepHajax siIepHOil SHEPreTUKH.
) AHanu3 XMMHUYECKOTO COCTaBa METaJJIOB M CIJIABOB METOJAOM aTOMHO-30HIOBOMU
TOMOTpaduu.
) AHalm3 XMMHYECKOTO COCTaBa U aHAJIU3 CTPYKTYPHI MOJYHIPOBOJHUKOB METOJOM
aTOMHO-30HJI0BOI TOMOTpaduH.
o) [Ipumenennsa A3T st KOHTPOJIS TApaMETPOB HOHHO-JIETMPOBAHHBIX MATEPHAJIOB.
UccnenoBanne metogom A3T OGuoigornyecknx o0beKTOB
2
) HccnenoBanue METOA0M A3T KOHCTPYKLHOHHBIX MaTepHaJIOB
aBUAIIPOMBIIIEHHOCTH, B CTPOUTENBCTBE U B KOPAOJIECTPOCHHUU.
2 [Ipumenenus A3T juist ucciieI0OBaHUS MbE303JEKTPUUECKUX MATEPHAIIOB
2 AToMHO-30H10BBIH TOMOrpad kommnannn CAMECA
) AtomHo-30H10BBI TOMOrpad HUMIL[ «KypuaroBckuit wuuctuTyTY UTOD C

nazepHbiM ucnapennem [1A3JI-3D

S. OneHoYHbIe MaTepHAJIbI VISl TEKYLEro H py0e:KHOr0 KOHTPOJISA YCIeBAeMOCTH U

NMPOMEKYTOYHOM aTTecTaluu

Texyumii u pyOeXHbI KOHTPOJIb OCBOEHHUS CTYIEHTOM JUCLMIUIMHBI, a TaK e
MIPOMEKYTOUHAs aTTECTAlUsl OCYMIECTBISIETCS B paMKax OajuIbHO-PEUTHHIOBOM CHCTEMBI. B
COOTBETCTBMM C jeWcTByrommM IlonoxkeHneM o OayuIbHO-PEUTHHIOBON CHUCTEME OLICHKa
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ycneBaemocTH cryaeHToB KBI'Y wucnonb3yercst cneayromas mkana gudQepeHunpoBaHus
0aJUIOB 1O MATHOATUTLHOW CHUCTEME:

- OIIEHKa «OTJIMYHOY» BBICTABISETCS CTYACHTY, eciu HaOpano 91 — 100 Gannos;

- OLIEHKA «XOPOIIIO» BBICTaBJsieTCs, eciii HabpaHo 81 — 90 GaioB

- OLICHKA «YJIOBJIETBOPUTEIILHOY» BBICTABIIsETCS, eciin HabpaHo 61 — 80 Oamnos;

- OLIEHKA «HEYOBJICTBOPUTEIHHOY BBICTABIIsIETCs, €ciii HabpaHo 36-60 6aos.

Pacnpenenenue 6amioB MO KOHTPOJBHBIM TOYKAM B COOTBETCTBUU C JAEHCTBYIOLIMM

[TonoxxeHneM o OaUIBHO-PEHTHUHIOBOM CHUCTEME OLIEHKH ycneBaeMocTu cryaeHTtoB KBI'Y
NpUBEJCHO B Tabnule 7:

Tabnuua 6
Ne peiiTuHT. Konnoksuym | JlaGoparopn. | Ilocemaemocts | TecrupoBanme | Urtoro
TOYKH 3aHATHSA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3apanus 1Jis1 TEKylero KOHTPOoJIst
Ko110KBHYM TIPOBOJUTCS B COOTBETCTBUU C IMOJIOKCHHEM O OaJTbHO-PEUTHHTOBOM
cHCTeMe aTTeCTallMi O0y4aroIuXxcs Mo 00pa3oBaTeIbHBIM MPOrpaMMaM BhICIIET0 00pa30BaHUs
Kabapauno-bankapckoro X.M.  bepb6ekoBa
(https://kbsu.ru/). TlpuMepHbIii TIepeYeHb BOIMPOCOB HA KOJUIOKBHYM IO TeMaM JUCIMILTAHBI
(MOTyJIs) COCTOMT M3 CJIEIYIONIUX MMYHKTOB:

ToCydJapCTBEHHOT'O YHUBCPCUTETA HUM.

KosutokBuym 1 (mposepsiembie komnereHuuu: OK-7, IIK-8)
1. Uctopus metona A3T.
2. MeTtox mojieBoii HOHHOM DMUCCHH.
3. decopOuusi aTOMOB (MOHOB) IOJIEM.
4. ITpuHun paGoThl 110JIEBOTO HOHHOTO MUKPOCKOIIA.
5. [Ipunuun paboTsl Macc-CreKTpoMeTpa
6. IIpenmy1iecTBa 1 HEAOCTATKU y3KOANEPTYPHOTO ATOMHOTO 30H/A.
7.1300paxaronuii aTOMHBIN 30H/I.
8. IIperMy1iecTBa U HEIOCTATKU BPEMSAIIPOJIIETHOI'O Macc-CIEKTPOMETpa.
9. Ilpenmy1iecTBa U HEAOCTATKU MarHUTHOTO MacC-CIIEKTPOMETpaA.
10. AxkTHBaLUs UCHapeHHs aTOMOB (MOHOB) BBICOKOBOJITHBIMH MMITyJIbcamMu. [IpenmMyiecTsa u
HE/I0CTaTKH.
11. AkTuBaIus ucnapeHust aToMoB (MOHOB) JIa3€PHBIMU (HEMTOCEKYHTHBIMU UMITYJIbCAMH.
12. [Ipeumy1iiecTBa U HETOCTATKHU.
13. IIporpaMMHBIE METOJABl BOCCTAHOBJIEHUS TPEXMEPHOTO PpACHPENEICHUSI XUMHUYECKHUX
AJIEMEHTOB B 00pasIle.
14. Cuctema eTEKTUPOBAaHUS HOHOB IOBEPXHOCTH.
15. ®yHkuus ¥ Ha3HaYeHUE pedpakropa.
16. Ilpunnun nevictBus u koHCTpyKIus A3T.
KonnokBuym 2 (mpoBepsiemblie komnereHunu: OK-7, ITK-8)
1. Bakyymnas noacucrema A3T.
2. TlogcucreMa KOMIIEHCAIIMM HEPIHM 3ala3/bIBAIOIINX MOHOB U YIIYUILEHUS pa3pelleHus 10
Macce.
3. Kpuorennas noacucrema.
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4. MeTtouka onpeesieHusl XMMUYECKOTO COCTaBa YMUTHPOBAHHBIX HOHOB.

5. Meto/ibl U3rOTOBJIEHUS UIJT U3 00PA3LIOB.

6. TpeboBanus k hopme 0Opa3LOB-UTII.

7. Ilpouieccsl 3JIeKTPONOIMPOBKH U UMITYJILCHOW MOJMPOBKU 00pPA3L0B MPH N3FOTOBJICHUH UIJI.

8. KoHTposp kauecTBa UIi1-00pa3ioB METOIaMH MPOCBEUMBAIOLICH 3JIE€KTPOHHOW MUKPOCOKIIHH.

9. IIpumenenus A3T B TsKeN0N NPOMBILUIEHHOCTH.

10. AHanu3 KOHCTPYKLUMOHHBIX MAaTEPHAIIOB TSDKEIOW MPOMBIIIIIEHHOCTH MeToaoM A3T.

11. ATtomMHO-MacITabHOE UCCIIEI0BAaHIE MAaTEPHAIIOB SIIEPHOM SHEPIeTUKY.

12. AHanu3 cIIaBoB METOIOM aTOMHO-30HI0BOM TOMOTpaduu.

13. Ilpumenenus A3T ans HyKI MUKPO- U HAHODJIEKTPOHUKH.

14. Ilpumenenuns A3T ais KOHTPOJIA TapaMEeTPOB MOHHO-JIETHPOBAHHBIX MaTEPHUaJIOB.

15. Bosmoxxnoctu A3T 1u1st aHanu3a AUAJIEKTPUYECKUX MJIEHOK.

16. Bosmoxxnoctu A3T i aHanmm3a GepporIeKTPHYECKUX TUICHOK.

17. Bozmoxxnoctu A3T 111 aHann3a Nbe303JEKTPUUECKUX TUIEHOK.

18. AHanu3 MyJIbTUCIIOEBBIX HAHOCTPYKTYP Ha OCHOBE KpeMHUs U repmanus Mmerogom A3T

19. AHanu3 onTO’NEKTPOHHBIX HAHOCTPYKTYp MeTogoM A3T

20. Ananu3 metonoM A3T cBETOM3ITYHAIOMIMX 3JIEMEHTOB TOTOBBIX KOMMEPYECKUX U3IAETUN
KonnokBuym 3 (mpoBepsiemble komnereHunu: OK-7, ITK-8)

. Anamu3 metogoMm A3T hoTo371€eMEeHTOB.

. Ananu3 metonoMm A3T TpaH3UCTOPHBIX CTPYKTYP U THOIOB.

. Ananmu3 metogoM A3T cyOCTpYyKTYyp MHKPOIIPOIIECCOPOB.

. [Ipumenenust A3T mJist uccieaO0BaHUs OPraHUYECKUX MAaTEpUAIIOB.

. UccnenoBanye CHHTETUYECKUX NOIMMEpPOB MeTogamu A3 T

. [Ipumenenus A3T s uccnenoBaHusi OMOJIOTHYECKUX MaTEpUAJIOB.

. [IpeumymiectBa u Henocratku A3T.

. OreuecTBeHHbIe pa3padboTku B oomactu A3T.

9. 3apyOexnbie pazpadotku B oomactu A3T.

0 3 N L AW =

10. Craryc u nepCcrneKTUBB aTOMHO-30HI0BOM TOMOTpaduu.
11. [IpuMeHeHHst aTOMHO-30H10BOM TOMOTpaduu A7 MPOBOASAIINX MaTepHajoB
12. [IpuMeHeHust aTOMHO-30H/10BOH TOMOTrpaduu /71sl MOJIyPOBOAHUKOB
13. TIpuMeHeHHsI aTOMHO-30HA0BOM ToMorpaduu i AUINEKTPUKOB. OCOOCHHOCTH M YCIOBUS
IIPUMEHEHUS.
14. IIpumeHeHnss aTOMHO-30HI0BOM ToMOrpaduu it OnoJornueckux 00beKToB. OcoOeHHOCTH
U YCJIOBHSI IPUMEHEHMUSL.
15. TIlpumeHeHHsT aTOMHO-30HAOBOW TOMOTrpaduu s CHHTETHYECKUX  IOJMMEpPOB.
OCOOEHHOCTH U YCIIOBHSI TPUMEHEHHUS.
16. AtoMHO-30H70BbIN TOMOTpad komnanuu CAMECA
17. Atomuo-30oHn0BBIH Tomorpad HUUILL «KypuatoBckuit mucTHTyTY MTO® ¢ nazepHbIM
ucnapenuem [1A3J1-3D
MeTtoauyeckue peKOMeHAAlNH K MOATOTOBKE K KOJJIOKBUYMY
[TonaroroBka K KOJJIOKBUYMY MPOBOJUTCSI CTYJEHTOM CaMOCTOSTEIbHO MO MaTepuaiam
JeKuuid ¥ 7abopaTopHbIX 3aHATUH. B KkadecTBe IUVIaBHOIO MCTOYHMKA MH(OpManuu
UCTIONIb3YeTCsl OCHOBHAs JIUTEepaTypa U MaTepualsl jJekuuid. KouiokBuyM npezacrasisier cooon
YCTHBIH ONPOC C BO3MOXKHOCTBIO IMpEABApPUTEIbHON IMOATOTOBKOM M BKIIIOYAeT B ceOsl /Ba
TeopeTu4eckux Bonpoca. OCHOBHas ILelb KOJUIOKBUYMa — BBIABUTH YPOBEHb BIAJCHUSA
TEOPETUUECKUM MaTepHaioM, OCHOBHBIMH, 0230BbIMH KOHLENIUAMU AUCHIUTUIHHBI.
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Kpurtepuu oueHuBaHusI KOJUIOKBHYMA

KomnokBuym mpezcraBisger co0oil yCTHBI OMpoc MO TeMaM, MPOWICHHBIM B TEUEHHE
NPOMEXYTKa BPEMEHH OT MOCJEHEr0 MPOBEJCHHOIO KOJUIOKBUYMa A0 TeKylel natel. [Ipu sTom
MIPOBEPSIOTCS CIETYIOIIIE MOKA3aTeIH:

- ICHOCTh, YETKOCTh U JOKA3aTEIIbHOCTh U3JI0KEHUSI OTBETOB Ha BOIPOCHI;

- BIAJICHHUE CTICIUAIbHBIMU TEPMUHAMH, TOHATHIMH U MIPUHIIUIIAMU;

- CUCTEMHOCTb 3HAaHUM, YMEHUI 1 HABBIKOB 10 TEMATUKE

ITo TpeM KOHTPOJIBHBIM TOUKaM (TPeM KOJUIOKBUYMaM B TEUCHUE CEMECTPA) CTYIEHT MOXKET
nonyuuts 0-30 GayuioB. Ilo mToram ycTHOro ompoca Ha TEKYLIEM KOJUIOKBUYME CTYJEHTY

BBICTaBJISIETCS:

9-10 6anJ10B, ecau BIAJEET B MOJHOM OOBEME MPOTrPpaMMHBIM MaT€pUaIOM, BHIHECEHHBIM Ha
KOJIJIOKBHYM, JOCTaTOYHO TTyOOKO OCMBICIHMBAET TeMy (pasfel), SICHO U HMCUYEPIBIBAIOIIE
OTBEYaeT HAa BCE BOMPOCHI, BBIACISET TMPH JTOM CamMOe€ CYIIECTBEHHOE, YMeEeT
aHaJM3UpOBaTh, CpPaBHUBACT, KilaccuuuupoBaTth, 00001IIaTh, KOHKPETH3UPOBATH U
CHCTEMaTH3HPOBATh MPOTPAMMHBII MaTepHall, 4eTKO (POPMHUPYET OTBETHI;

7-8 GannoB, ecnu BiajeeT yuyeOHBIM MaTEpHaJOM, BHIHECEHHBIM Ha KOJUIOKBHYM TOYTH B
MOJTHOM 00BeMe (MMEIOTCSl TPOOEITbl B 3HAHUSIX TOJNBKO B HEKOTOPBIX, 0COOEHHO CIIOMKHBIX
BOIIPOCAX); CaMOCTOSTENIFHO W OTYACTH MpPH HABOISIIMX BOIPOCAX HAaeT MOJHOICHHBIC
OTBETHl Ha BOIPOCHI, HE BCErJa BbLAENSET HauOoJiee CYLIECTBEHHOE, HE JOIyCKaeT
CEpBE3HBIX OITMOOK B OTBETAX.

5-6 6ans0B, eciii  BIIaJIe€T OCHOBHBIM OOBEMOM 3HAHUU MO TEMaM KOJUIOKBUYMa, MPOSIBIISIET
3aTpy/JHEHHUS] B CAMOCTOSITEIBHBIX OTBETaX, JOMYyCKAeT HETOYHBIE (OPMYIHPOBKH, B
Ipolecce OTBETA JI0MYCKaeT OMMOKHU MO CYIIECTBY BOIIPOCa.

1-4 6annoB, ecnu HE OCBOWJI OOS3aTENbHBIA MUHUMYM 3HAHUN TMpeaMeTa, HE CIIOCOOCH
OTBETUTH Ha BOMPOCHI AaXKe MPHU JOMOTHUTEIBHBIX HABOASAIIUX BOMIPOCAX.

TecTbl NPOBOAATCS B COOTBETCTBHU C MOJIOKEHUEM 00 OauIbHO-PEHTUHTOBOW cHUCTEME
aTTecTallid OOydaroUMXcsi MO 00pa3oBaTeldbHBIM MPOTrpaMMaM BBICIIEr0 00pa30BaHUs
Kabapauno-bankapckoro  rocynapcTBeHHOro — yHuBepcureta uMmM. X.M.  bepbekosa
(https://kbsu.ru/). TlonHblil nepedyeHb TECTOB MPUBOAMUTCS B OaHKe TecTOBBIX 3amaHuii KBI'Y
(mpoBepsiemble komnereHu: OK-7, ITK-8). OOpa31ipl BapuaHTOB 331aHUIL:

MeTtoauyeckue peKOMEHAAlMHU K NPOXO0KICHNI0 KOMIIBIOTEPHOI0 TeCTHPOBAHMA

KomnbroTepHoe TecTUpOBaHME IMPOBOAMTCS CTPOrO0 IO 3apaHee COCTaBICHHOMY
PacnyCaHUIO B paMKax TEKYIEro KOHTpoust. CTyAEHT TOJIKEH MPEABAPUTEIBHO 03HAKOMUTHCS C
CHCTEMON TECTUPOBAHHSI M OCBOUTH NMPOCTEHIINE HAaBHIKM paboThl ¢ Hel. TecToBble 3amaHUs
BKJIIOYAIOT TEOPETUYECKUE BOIPOCHI C BapHaHTaM{ OTBETOB WM 3aJaHUs Ha MpOCTEHIINe
BbluKcieHus. BpemMs Ha paboTy B cucTeMe TECTUPOBAHMS OIPAHMYEHO M IPEAINOoJaraeT
NPEBapUTEIFHYI0 CAMOCTOSTEIBHYIO IMPOPA0OTKY BOMPOCOB, BBIHOCUMBIX Ha TECTBI, BO
BHEy4eOHOE BpeMmsl.

Kpurepun onieHuBaHuUs TECTOBBIX 3a1aHUI
ITo pe3ynbTraTaM Ka)jaoro TECTUPOBAHUS CTYJECHT MOXKET MOJYYUTh 110 S 6amioB (Bcero 15
0aymtoB B TeueHue cemectpa). [1o uToram TeCTUPOBAHUS CTYJCHTY BBICTABIISIOTCS:
5 6a/10B, eciu CTyICHT paBWIbHO OTBETHII Ha 86 - 100% TeCTOBBIX 3a1aHUI;
4 6aju1a, eciu CTYJCHT paBMWIbHO OTBETWI Ha 71 - 85% TECTOBBIX 3a/laHUN;
3 0aJsia, ecim CTyACHT paBWiIbHO OTBETHI Ha S1 - 70% TeCTOBBIX 3a/IaHMi;
0 0anJ10B, eciu CTYACHT NpaBmiibHO OTBeTH Ha () - 50% TecTOBBIX 3a/1aHU.
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3ananus Jad0pPATOPHBIX 3aHATHI

IIpumep naGopatopHoro 3ansTusi: BoccTaHOBIEHME MCXOOHOM  TpEXMEpHOMU
CTPYKTYPBHI keine3a Mmetogom A3T.

Heas pabGorbl: YOenutbcs B MPUHUUIHAIBLHOH BO3MOXHOCTH BOCCTAHOBIICHHS
HCXOJIHOTO TIOJIO’KEHHSI aTOMOB (MOHOB) 00pasiia Mpu U3BECTHBIX MapaMeTpax BHELIHETO IMOJIs U
CHCTEMbl HOHU3AIMH U IETEKTUPOBAHUS aTOMHO-30H]I0BOTO TOMOrpada.

MeToanuyeckue peKOMEHIAUN K BBINOJHEHUIO JIA00pPaTOPHBIX padoT

JlaGopaTopHBIii TNPaKTUKYM SBISETCS OCHOBHBIM 3JEMEHTOM OOydYeHHs B paMKax
JAHHOTO CIIELKypca, T.K. MPUBUBAET HABBIKM NPAKTUYECKOH M CaMOCTOATENbHOW paboThl Ha
pa3IuYHOM J1abOpaTOPHOM 0OOPYAOBAHUM M YMEHHE MOJIb30BATHCS Pa3IUYHBIMKU IPUOOpaMU U
MHCTPYMEHTaMHU. BbInosHeHne kaxJoi J1abopaTopHON pabOThl CKJIAIBIBAETCS U3 CIEAYIOIINX
JTaroB.

1. CamocrosTenbHas MOATOTOBKA CTYIEHTOB K pabote. Ilepen Hawamom paboThbl

CTYACHTLI JOJIKHBI YCTKO ITPCACTABJIATH cebe ciib pa60TbI, 3HATb CXEMY, MCTOJ HU3MCPCHUA,
(GU3MUECKyI0 CYITHOCTh OKMAAEMBIX pPe3yibTaToB. JloKeH OBITh MOJATOTOBJIEH NPOTOKOI
U3MEpPEHUM, coaepxaliuii TaOJuIbl [ 3allUCU  PE3yJbTaTOB WM3MEPEHHH U OCHOBHBIE
pacuetHbie GopMysbl. CTyAE€HTHI, HE MOATOTOBUBIIHMECS K pPab0OTe B COOTBETCTBHHM C ITUMH
TpeOOBaHUSMHU, K BBITIOJTHEHUIO paOOTHI HE Oy CKAIOTCSI.

2. IlpoBeneHue BBIYUCIUTEIBHOIO JKCHEPUMEHTA. IJTOT JTall OCYLIECTBISETCS B

COOTBETCTBHH C METOAMYECKUMH YKa3aHUSMH, KOTOPBIE COIEpPXKATCS B ONMCAHUHM K KaKIOH
pabote. BrruncieHns cTyI€HT MOKET Ha4aTh TOJIBKO IOCIE coOeceI0BaHMs C MPEToaBaTesieM
U TIOJTyYeHHsI JOMYyCKa K BBITIOJHEHUIO pa0oThl. JItoOble M3MEHEHHsT B CTPYKTYpe MPOTrpamMMbl
MPOBOJIATCS TOA KOHTPOJIEM TpernojaBaTels. Pe3yiapTaTel BBIYHCICHUH POBEPSIOTCS
MperoaaBaTeeM.

3. CocraBneHue oTyera O mpojenaHHoil pabore. K ordyery o BbIOJIHEHHOW padoTe
HPEABSIBISIOTCS CIEAYIOINE TPEOOBaHNUS:

3.1. OTyeT AOMKEH colepKaTh UCUEPIIBIBAIOIINE JIaHHbBIE, KaK O IeJId padoThl, TaK U O

pe3ynbTarax B CIeIyonel OCIe10BaTeIbHOCTH:

a) 3amanue

0) Cxema yCTaHOBKH M OITHCAaHHE METOIUKH N3MEPEHHI

B) [lepBuuHBIC pe3yabpTaTHI 32 MOMKCHIO TPETIOABATEIS

r) Pe3ynbrarsl 00paboTKHM BHIYHUCIEHHBIX TAHHBIX, BKIIOYask T'paQuKH, TaOIHIIbL.
1) O01re BBIBOIBI O pabOTe M 3aKIFOUCHUE.

3.2. Tekcr oryera AOJDKEH OBITH HANMCaH aKKypaTHO M Pa30OpPYMBO OT PYKH WU
NpE/ICTaBIeH B BHJE pPAacledyaTkd, MOCie KOMIBIOTEPHOW BepcTKH. B o0omx ciydasx TekcT
JOJDKEH TIPEJICTaBIATh COOOM JIOTMUECKOE W3JI0XKEeHHEe CcyllecTBa Borpoca. Hemomyctumo
npuBenieHre Gopmyn, Tabuui 6e3 pazbACHEHHUH Bcex 0003HaueHuil M cokpamieHuid. Otuer
JOJDKEH OBITh MOHATEH 7Sl KQKI0TO YUTAIOUIETO 0€3 KaKUX-THOO0 JOTOIHUTEIFHBIX BOIIPOCOB K
COCTaBHUTENIO OTYETA.

3.3. IlomydeHHBle  3aBUCHMOCTH  JIOJDKHBI  COTPOBOXKIATHCS  TEOPETUUYECKUM
000CHOBAHHBIM OOBSICHEHUEM NPUUUH BIUSAIONIMX HA UX XOJ, U YETO B MPOIIECCE COCTABIICHUS
OTYeTa CTYJCHT 00s3aH I10 JIUTEPATYPHBIM NCTOYHUKAM O3HAKOMHTHCS C MAaTEPHaJIOM, KOTOPBIH
ObUT OOBEKTOM €ro MCCIIeOBaHMS B TJabopaTopuu. be3 Takoro 03HaKOMIICHHS CTYAEHT He OyneT
B COCTOSHMM JIaTh MPAaBHJIBHBIN aHATU3 MPOLECCOB, MPOUCXOIIMX B MaTepuaie Ipu
HKCIIEpUMEHTE.
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4. 33QI/IT3 Ha60[28.TO[ZHOI7I [28.6OTBI C MNpEACTABJICHUCM OTYCTA. HpI/I caadyc oOT4dcTa
CTYACHTHI OJOJIKHBI IOKa3aTb NMOHHMMAHUC CYIIHOCTHU (1)I/I3I/I‘IGCKI/IX SIBIICHUI B HNCCICIOBAaHHBIX

MaTepuanax, OOBSICHUTH TIONYYCHHbIE pe3ylbTaThl M cAenaTh BbIBOABL. [lpu pabote B
nmaboparopur HEOOXOAMMO CTPOTO BBIIOIHSTH BCE MPaBUIIA TEXHUKHA 0€30MACHOCTH M yKa3aHUs
MpenoaaBaTers.

Kpurtepun ouennBanus jJadopaTopHbIX padoT

[IpakTuyeckass 4acTh KOHTAaKTHOH pabOTBI CO CTYJEHTOM, pealu30BaHHAs B BHJE
71a00paTOPHBIX 3aHSITUN IPEANoJaraeT BBIOJHEHUE BCEro NEepeyHs J1abopaTOpHBIX padoT,
3aIIaHUPOBAaHHBIX B pabodeil mporpamme AuciUIUMHbL. [0 pe3ynbraram oJHON KOHTPOJbHOM
TOYKH CTYACHT MOXKET MOJIY4YHTh J10 5 6aysoB (Bcero 15 6amioB 3a cemectp). [Ipu BeicTaBiIeHUM
0asuToB 3a 1a00paTOPHOE 3aHATHS OLIEHUBAETCS CIIAYIOIIEe:

- MOHUMAaHME LEIH U 3a]a4 paboThl

- 3HAaHUE TEOPETUUECKUX OCHOB METOJIa U3MEPEHHUS U IPUHLIUIIOB pabOThl YCTAHOBKHU

- TMPaBWIbHOCTh NPOBEICHHUS HM3MEPEHUH W KOPPEKTHOCTb MpOLEAYphl 00paboTKH
pe3yNbTaToB

- HaJTM4Ke MPaBWIbHO O(POPMIIEHHOTO OTYETa M0 JIabopaTOpHOU paboTe ¢ caMOCTOSATENBHO
c(hopMyIMPOBAaHHBIMH BBIBOJIAMH T10 PE3yJIbTaTaM JJa0OpaTOPHON PabOTHI

- TpaBWIbHBIA U HCYEPIBIBAIONINA YCTHBIM OTBET Ha KOHTPOJBHBIE BOIMPOCH K
nabopaToOpHBIM paboTam

5.2. [IpomeskyTOUHAS aTTeCTAIIUS

N3yyenne aucuumiauHbl «ATOMHO-30HIOBasi ToMmorpadus HAaHOMAaTEepHAIOB H
HAaHOCTPYKTYpP» 3aKaHUMBAETCS 3aYETOM.
3auver (mpoBepsiemble komnereHuuun: OK-7, IIK-8). [IpumepHnslii nepedyeHs BONPOCOB:
1. Uctopus metona A3T.

2. Metop nosieBoi HOHHOM SMUCCHH.

3. ecopOruusi aTOMOB (MOHOB) TOJIEM.

4. [lpuHuun paboThl MOJEBOTO HOHHOTO MUKPOCKOTIA.

5. [Ipuniumn paboThl Macc-CIEKTPOMETpa

6. [Ipenmy1iecTBa U HEAOCTATKHU Y3KOANEPTYPHOIO0 aTOMHOI'O 30H/1A.

7.1300paxaronuii aTOMHBIN 30H/I.

8. [Ipenmy1iecTBa 1 HETOCTATKHA BPEMSIIIPOJIETHOTO MAaCcC-CIIEKTPOMETPA.

9. [IpeumyriecTBa ¥ HEAOCTATKH MAarHUTHOTO MacC-CIEKTPOMETPA.

10. AkTUBanus UCHapeHusi aTOMOB (MOHOB) BHICOKOBOJIbTHBIMU MMIYyJIbcaMu. [IpenmMytiiecTBa u
HEJOCTaTKH.

11. AxTuBanus ucnapeHusi aToMOB (MOHOB) Ja3epPHBIMU (EMTOCEKYHAHBIMU UMITYJILCAMH.

12. IlpeumyiiecTBa U HEJOCTATKH.

13. IIporpaMMHBIE METOJBl BOCCTAHOBJICHUS TPEXMEPHOTO pACIpeNeCHHUs] XHUMHUYECKUX
AJIIEMEHTOB B 00pasIie.

14. Cucrema 1eTeKTUPOBAHUS HOHOB TOBEPXHOCTH.

15. ®yHkuus U Ha3HAYeHue pedpakropa.

16. Ilpunnun nelictus u koHCTpykus A3T.

17. BakyymHnas noacucrema A3T.

18. Ilogcucrema KOMIEHCALMU 3HEPTUN 3aIa3/bIBAIOIINX NOHOB U YJIYUIICHUS Pa3pelIeHUs 110
Mmacce.

19. Kpuorennas nojicucrema.

20. Metoauka orpee’aeHsi XMMUYECKOI0 COCTaBa SMUTUPOBAHHBIX HOHOB.
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21. MeTtoapl U3roTOBJIEHUS UTJT U3 00Pa3LIOB.

22. TpeboBanus Kk hopme 00pa3oB-HUTIL.

23. TIpouecchl 3JIeKTPONOIMPOBKU U UMITYJILCHOM MOJIMPOBKH 00pa310B IPU U3rOTOBJICHUHN UIJI.

24. KoHTpomp KayecTBa HWIJI-00pa3IOB METOAAMH  IPOCBEUMBAIONIEH  AJICKTPOHHOU
MHUKPOCKOIIHH.

25. Ilpumenenus A3T B TsKen0M NPOMBIIIEHHOCTH.

26. AHann3 KOHCTPYKLMOHHBIX MaT€pHAIOB TSHKEIOW MPOMBIIITIEHHOCTH MeToaoM A3T.

27. AToMHO-MacIITabHOE UCCIIEI0BAaHNE MAaTEPUAIIOB SIIEPHOM SHEPreTUKU.

28. AHanM3 CIUTABOB METOJIOM aTOMHO-30H/I0BOW TOMOTpaduu.

29. Ilpumenenus A3T g HyXJ MUKPO- U HAHODJIEKTPOHUKH.

30. Ilpumenenus A3T as KOHTPOJIS TApaMETPOB MOHHO-JIETUPOBAHHBIX MaTEPHUAJIOB.

31. Bosmoxnoctu A3T 1t aHanu3a AU3IEKTPUYECKUX MJIEHOK.

32. Bo3moxknoctu A3T mist ananm3a GeppodIeKTPHISCKUX TUICHOK.

33. Bo3moxknoctu A3T jy1s aHasiM3a Mbe3031EKTPUUECKUX TICHOK.

34. AHanu3 MyJIbTUCIIOEBBIX HAHOCTPYKTYpP Ha OCHOBE KpeMHHUs U repManusi MetogoM A3T

35. AHanu3 ONTORIEKTPOHHBIX HAHOCTPYKTYp MeToaoM A3T

36. Ananu3 MmetosioM A3T CBETOM3TYyHarOMIUX 3JIEMEHTOB TOTOBBIX KOMMEPUYECKUX M3ACIIHI

37. Anamu3z metoom A3T goTo3meMeHTOB.

38. Ananu3 metoioM A3T TpaH3UCTOPHBIX CTPYKTYP U TUOOB.

39. Anamu3 meronom A3T cyOCTpYKTYp MUKPOITPOIIECCOPOB.

40. ITpumenennss A3T 1s ucciae0BaHUSI OPraHUYECKUX MAaTEpUAIIOB.

41. UccnenoBanue CHHTETHYECKUX TIOTUMEpOB MeTonamu A3T

42. Ilpumenenus A3T s uccneoBaHusl OMOJIOTHYECKUX MaTepHaIOB.

43. IlpeumymiectBa u Hepoctatku A3T.

44. OreuecTBeHHbIe pa3paboTku B obnactu A3T.

45. 3apy06exHbie pa3padotku B odmactu A3T.

46. Craryc u epcrneKTUBbl aTOMHO-30H/10BOM TOMOTrpaduu.

47. IlpuMeHeHus: aTOMHO-30HI0BOW ToMorpaduu i MPOBOASIINX MaTepHaloB

48. TIpuMeHeHHsI aTOMHO-30H10BOM TOMOTrpaduu /71l MOJTyPOBOAHUKOB

49. IlpuMeHeHus: aTOMHO-30HI0OBOM ToMorpaduu 1isi TuANeKTpUKoB. OCOOEHHOCTH U YCIIOBHS
IIPUMEHEHUS.

50. ITpumeHeHHs: aTOMHO-30H0BOM ToMorpaguu i OuojJoruueckux o0beKToB. OcoOeHHOCTH
U YCJIOBUSI IPUMEHEHMUSL.

51. IlpumeHeHuss aTOMHO-30HIOBOM TOMOrpaguu sl CHHTETHUECKUX IIOJIMMEPOB.
Oco0eHHOCTH U YCIOBHSI IPUMEHEHMS.

52. AtomMHO0-30H10BBII TOMOrpad komrnanun CAMECA

MeTtoauyeckue peKOMeHAalMHU 110 NOATOTOBKeE M MPoleype OCYIeCTBIeHHI KOHTPOJISI
BbINOJIHEHHSA

B cooTBeTcTBHM OaJITbHO-PEUTHHTOBOW CHCTEMOW aTTECTallud CTYACHTOB, KOTOpas
nercteyer B KBI'Y oneHka ycnemHOCTH OCBOEHUS IporpamMMm IO JAUCUUILIMHAM
OCYIIECTBISIETCS B XOJE€ TEKylero (B TOM 4HciIe pyOeKHOro) KOHTpOJsA, a TaKxke
MPOMEKYTOUYHON (CECCMOHHOM) aTrTecTanuu. B xome Tekymied arrectanuy (BBIMOJTHEHUE
MHAMBUAYAIbHBIX KOHTPOJIbHBIX 3a/laHui, TECTUPOBAHUE, KOJUIOKBUYMBI U JIp.) MPOBOAUTCA
KOHTPOJIb YCBOEHUS IPOrPaMMHOr0 MaTepuaia Mo TeMaM, pas3ziesiaM U COBOKYITHOCTH BOIPOCOB
no naucuuiuiiHe. Bo Bpemsi Takoll arrecTalMM IpenojaBaTeNib OLEHUBAaeT B KaKOW Mepe
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o0yyaroIuiicss U3y4yul 3allJJaHUPOBAHHYIO K IPOBEPKE YacTh MPOTPaMMBbl MO AMCLUIUIMHE U
HACKOJIBKO JETaJIbHO 3HAeT MOCTaHOBKY 3a/laud (BOIPOCA), HAMEUEHHbIHM IUIaH pelieHusl STOH
3aJjaud, BBIBOJ OCHOBHBIX COOTHOIIEHUH ((popmMyin, ypaBHEHHI) U MOXET MPOBOAUTH HX
aHaJIN3.

Ha 3auere mpoBepseTcst cPOpPMHUPOBAHHOCTH 3HAHMHA MHTETPAJIBHOIO XapakTepa IO
JUCLUUIUIMHE B IIEJIOM, BKJIOYash BEChb TEOPETHUECKUN MaTepuai, BONPOCHI, BHIHECEHHBIE Ha
CaMOCTOSITEJIbHOE M3YyUEHHUE, M NPAKTHUUECKUE 3HAHMS, MOJIYUYEHHBIE B XOJ€ NPAKTUYECKUX U
71a00paTOpHBIX 3aHATUH. B 3TON CBs3M, CTYAEGHTY PEKOMEHIyeTCs 3apaHee O3HAKOMUTHCS C
IIEPEYHEM BOIPOCOB K 3a4€Ty (HE MEHEE UYeM 3a JIBE HEJIEIH /10 €r0 MPOBEACHUS) U IIOCETUTh BCE
KOHCYJIbTAIIHOHHBIE MEpPONPUATHS, B COOTBETCTBHHM C Yy4eOHBIM pacmucaHueM. [loaroroBka
00y4YaroImerocs K 3a4eTy BKIIOYaeT TPH dTarna:

- caMocCToATeNbHas paboTa B TEUEHUE CEMECTPa;

- HETIOCPEJICTBEHHAs! MOATOTOBKA B JIHU, MPE/IIECTBYIOIIME 3a4€Ty 110 TEMaM Kypca;

- IOATOTOBKA K OTBETY Ha BOIIPOCHI BO BPEMsI 3a4eTa.

[Ipu moxaroroBke oOydarOIMMCS I€JIECOO00Pa3HO HUCIOJIb30BaTh MaTepHalibl JIEKLHUH,
y4e0HO-METOIMYECKHE KOMILJICKChI, HOPMaTHBHBIE JIOKYMEHTHI, OCHOBHYIO M JIOTIOJHUTEIBHYIO
JTUTEpaTypy.

Ha 3auer BBIHOCHTCS MaTepwal B 0ObeMe, NMPEAyCMOTPEHHOM pabodel MporpaMMoid
y4eOHON JUCITUTUTHHBI 32 CEMECTpP. 3a4eT MPOBOASTCS B YCTHOH (hopme.

[lepen mnpoBeaeHHEM aTTeCTallud BEAYLIUH MpenojiaBaTesib COCTABIAET OWJIETHI.
®opMyIMpOBKa TEOPETUYECKUX BONPOCOB B OMIIETaX COBNAAAET ¢ (OPMYJIMPOBKON IMEpEeUHs
BOIIPOCOB, JOBEJIEHHBIX JI0 CBEIEHUS OOydwarommxcsi HakaHyHe aTtectauuu. ConepikaHue
BOIIPOCOB OJHOTO OmiieTa OTHOCUTCA K PasjIMYHbIM paszzesiaM MporpamMmbl ¢ TeM, YToObl Ooiiee
MIOJTHO OXBATUTh MaTepuai yueOHO! TUCIUITIINHBIL.

B ayaurtopuu, rae nmpoBOIUTCS YCTHBIM ONpPOC, TODKHO OJHOBPEMEHHO HAXOAWUTHCS He
OoJsiee IIECTH CTYAEHTOB Ha OJHOTO IpernojaBaTelis, NpUHUMaoLero 3ader. Ha moarorosky
oTBeTa Ha Owier Ha oTBoAuTCS 40 MUHYT.

OcHOBOM 71 OmpesereHnss OLEHKH CIYy)XUT YPOBEHb YCBOCHHMS OOYyYaroIUMUCS
MaTepuaia, MpeIyCMOTPEHHOro JaHHOM paboueit mnporpammoi. K 3auety pomyckarorcs
CTyAeHThl, HaOpaBmue 36 u Oojee OalsIoB MO HTOraM TeKyllero KOHTpois. CTynaeHT,
HaOpaBmuii Oonee 61 Oamta B XoJe TEKYLIEro KOHTPOJS, CUMTAETCS AaTTECTOBAaHHBIM 0e3
NPOXOXKJICHUs TMpouedaypbl arrectanuu (0e3 crmaun 3aueta). B mpoTuBHOM citydae (eciu
KOJINYECTBO HAOpaHHBIX OAIOB MO pe3ysbTaTaM TEKYIIEro KOHTPOJS HaXoIuTcs Mexay 36 u
61) cTyneHT o0s3aH NPOUTH npoueaypy arrectaiuu. [Ipu stom:

«3auTeHO» BBICTABISCTCS  OOydarOUIEMyCs, TPOJEMOHCTPUPOBABIIEMY  IOJHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABUIBLHOE 3HAHME IPOrPaMMHOr0 MaTepuaa U H3JI0KHUBIIEMY
OTBET JIOTUYHO, TI'PaMOTHO, YyOeAWTeIbHO, TOTOBOTO K JalbHEWHIEMY NpPOPEecCCHOHAIBHOMY
coBepIICHCTBOBaHMIO. [Ipu oTBeTe 00yYaromuiicss MOKET AOMYCTUTh HEKOTOpPhIE HETOYHOCTH,
HerpyOble OIIMOKH, 3aTPYIHATHCS B CAMOCTOSITEIbHOM H3JI0KEHUH MaTepuasa, HO MPaBUIBHO
OTBEUaThb HAa 3a/laBa€Mble €My BOIPOCHI, B pe3yJbTaTe€ HABOJAIIUX BOIPOCOB C IOMOIIBIO
MpernoaaBaTessi UCIPABIATh JONYIIEHHbIE OIIMOKH M HETOUHOCTH.

«He 3a4TeH0» MOXXET OBITh BBICTABICHO OOydaromieMycs, OOHapyKUBIIEMY HETIOIHOE,
HEOCO3HAHHOE 3HaHWE YYeOHO-TIPOrPaMMHOTO MaTepuaja, JOMyCKalIIeMy TIpyOble OIIMOKH,
HECIIOCOOHOMY CaMOCTOSITEIbHO M3JI0KUTh OTBET Ha BOIPOC, OTBEYAIOUIEMY HEIPABHIBHO WUIIU
HE JaolleMy OTBET Ha 3aJaHHble BOIPOCHL. JIeMOHCTpUpYEMbI ypOBEHb 3HAHMH HE MOMKET
OBITh MPU3HAH JOCTATOYHBIM IS TPO(EeCcCHOHATBHON 1eATEIbHOCTH.
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6. MeToaguyeckue MaTepuaJbl, onpeaesiioniie Npoueaypbl OeHMBAHUS 3HAHUIA,

YMEeHUii, HABbIKOB U (MJIM) ONBLITA 1eATeJIbHOCTH

@opMbl KOHTPOJISI TEKYIIUX, PYOEKHBIX W MPOMEKYTOUYHBIX 3HAHUI CTYJIEHTOB II0

AUCHUILIUHE OIIPEACIIAIOTCA B COOTBETCTBHUH C y‘IC6HBIM IIJTaHOM OGp&SOB&TGJ’ILHOﬁ MporpaMmbl

n B COOTBETCTBHH C HeﬁCTByIOHlHM Ilonoxenuem o 68.J'IJ'ILHO-pCI>iTHHI‘OBOfI CHUCTEME OILCHKHU

ycneBaeMocTH cryaeHToB KbI'Y.

3HaKOMCTBO C peKOMeHHOBaHHOﬁ HHTepaTypOﬁ.

Ot obyuaromuxcsi TpeOyeTcsl MOCEIICHNE 3aHATHH, BBHIIIOJIHEHUE J1a00paTOpHBIX padorT,

[Ipu arrectanmu 0OyYarOIIMXCSl OLIEHUBAETCS Ka4ecTBO PAaOOTHI HA 3aHATHSX (YMEHUE

BECTH JAMCKYCCHIO, CIIOCOOHOCTh 4YETKO U €EMKO (hopMylIupoBaTh CBOM MBICIH), YPOBEHb

IIOATOTOBKH K CaMOCTOSTCIBLHOMN JACATCIIBHOCTH, KAYCCTBO BBIIIOJIHCHUS SaZIaHI/Iﬁ (Hpe3eHTaIII/II>'I,

JIOKIIaJI0B, BBITIOTHEHHE Ta00PATOPHBIX paboT u ap.).

Pe3yJ’ILTaTLI O0CBOCHUSA yqeﬁﬂoﬁ AUCHUIVINHBI, IIOJIC/KAIIUE IIPOBEPKE

CaMOCTOSITETIFHO TPUOOpEeTaTh W HUCIOIH30BATH B
MPAKTHYECKOW JESTeTbHOCTH HOBBIC 3HAHUS U
YMEHHSI, B TOM YHUCJIC B HOBBIX OOJIACTSX 3HAHMIA,
CBSI3aHHBIX C MeTogamMH aTOMHO-30HIOBOM
ToMOTrpadhuu MaTepPHaJIOB AIEKTPOHHON TEXHHUKH

Tabmuma 8
E DopMyJTHPOBKA I[lnanupyemble pe3yabTaThl 00y4eHUs Bun
HOYHOT'
s KOMIIeTEeHI[UHU U3 (moxkaszaresiv 10CTHKEHUSA 32JAHHOTO OUEHOMHOTO
S . MaTepHaJjia
= ®1'0oC BO YPOBHS OCBOCHHS KOMIIETEHLNH) P
3unams: OCHOBHBIE TIPABOBBIE M ITHYECKHE HOPMBI | Borpock! k
npu OLICHKE MMOCJICACTBUI CBOCH KOIIOKBHYMY,
npodecCHOHANEHON e TeTbHOCTH; 6aHK TECTOBBIX
Ymemp: caMOCTOATETBHO OCYIIECTBIATH ITOUCK, o
3a/1aHHM, OTYETHI
XpaHeHue, o0pabOTKy W aHaMW3 WHOOPMAIIUU W3
O BBITIOJIHCHUT
o pPa3IMYHBIX MCTOYHMKOB M 0a3 JaHHBIX 10
o HOCOBHOCTE « 0COOEHHOCTAM, JIOCTOMHCTBAM M HegocTaTkam | J1A00PaTOPHBIX
& CHOCObHOC METOJI0OB ~ aTOMHO-30HAOBOM  ToMorpaduu U pabor u
& o
= CaMOOpPTaHu3alu U | yareprnperanuu pe3yibraroB u3MepeHuil A3T, | KOHTpPOJILHBIE
;“ CaM006pa3OBaHI/IIO npeaACTaBiIsATbL €€ B Tpe6yeMOM (I)OpMaTe C BOIIPOCHI K HUM,
@]
2 | (OK-7); UCIIOIb30BaHUEM I/IH(i)Op\I}/IaLII/IOHHLIX, BOTPOCH K
) KOMITHIOTEPHBIX M CETEBBIX TEXHOJIOTHIA;
o 3a4eTy
Braoemey: METOAaMHU u crocobaMu
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[TpodeccronanbHbIe

CIOCOOHOCTH
BEITIOHATE PabOTHI 1O
TEXHOJIOTUYECKOMN
MOATOTOBKE
MIPOU3BO/ICTBA
MaTepHalioB u
W3JENNN 3IEKTPOHHOU
texaukn ([1K-8);

3uamy:  ¢usnyeckue IPQPEKTH, BO3HUKAIOIIUE
MPU BO3JEHCTBUM CUJIBHBIX AJIEKTPUUYECKHUX TOJIeH
U Ja3epHOr0 M3JIy4YeHHS Ha MPOBOJHUKOBBIE,
MOJTyTIPOBOJHUKOBEIE, TURIIEKTpUYECKHE u
MarHuTHbIE MaTepHajbl, a TaK k€ (PU3UIECKHUe
OCHOBBI MacC-CIIEKTPOMETPHH;

Ymems: nenatb 000CHOBaHHBIN BBHIOOP METOIUK U
PEKMMOB IIPOBEJECHHUS U3MEPEHHH XHMHUYECKOIO
COCTaBa, pacIpeeNeHusl MPUMECH U TPEeXMEpHOU
CTPYKTYpPBl MaT€pHUajoB JJIEKTPOHHOM TEXHUKHU
METOAaMH  aTOMHO-30HAOBOH  ToMorpadpuu c
yuéTom CBOICTB, IKCIUTyaTalluOHHBIX
XapaKTepPUCTHK M BIHMSHUS BHEIIHUX (DakTOpOB Ha
UCCIIelyeMble MaTepHalbl;
Bradem»:  wHpOpMammeit 0  COBpEMEHHBIX
NPUIOKEHUSIX aTOMHO-30HIOBOW TOMOrpaduu B
U3y4YEHUU MAaTepHalioB JJIEKTPOHHOW TEXHHUKH,
MeToJax, TEXHOJIOTUU u 0COOEHHOCTAX
IIPOBEICHHST U3MEPEHUN CBOWCTB MAaTEpHUajiOB
MUKPO- ¥ HAHORJIEKTPOHKH.

-HaBBIKAMU  3KCIIEPUMEHTAJILHOTO  OIPENEIECHUS
napamMeTpoB MaTEPUANIOB JIEKTPOHHOM TEXHHKH, a
TaK € HaBBIKAMH KOMIMBIOTEPHOW 00pabOTKH
pe3yJIbTaTOB U3MEPEHHUIA;

[puobpecmu __onvim __Odeamenvnocmu. B
MHTEPIIPETallud U KOMITBIOTEPHOU 00paboTKU
pe3yJIbTaTOB U3MEPEHUN HA aTOMHO-30HI0BOM
Tomorpade

Bompocs! k
KOJJIOKBUYMY,
0aHK TECTOBBIX
3aJJaHnuH, OTYETHI
0 BBITIOJTHEHUU
mabopaTOPHBIX
paboT u
KOHTPOJIbHBIE
BOIIPOCHI K HUM,
BOTIPOCHI K
3a4eTy
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7. Y4yeOHO-MeTOAMYECKOE 00ecnieYeHHe JUCHMILINHBI (MO1YJIs1)

7.1. OcHOBHasA qUTEpaTypa
. Mromnep 2.B., Llonr T.T. // TloneBas nOHHAasE MHUKPOCKOTIHS, TTOJIEBass HOHU3ALMS U TTOJICBOE

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

. Cmur I'., Munnep M. 30H10BBIN aHAJIN3 B aBTOMOHHOM MUKpockonuu. M.: Mup, 1993. 301 ¢

. Mronnep 3., Lonr T., ABTOMOHHAsS: MUKPOCKOIIHS, TI€p. C aHri., M., 1972;

. CyBopoB A. JI. CtpykTypa M CBONCTBa MOBEPXHOCTHBIX ATOMHBIX CJIOEB METaNIOB. M.:
Dneproaromusaart, 1990. 296 c.

. C. B. Poroxkun, A. A. Anees, A. A. Jlykpsanuyk, A. C. lllyros, O. A. Pa3uunpen, C.E.
Kupusnios. [Ipubopsr u Texauka Dxcnepumenta. 2017, 3, 129-134.

. O.A. Pasnunpia, A. A. Jlykesanuyk, A.C. llytos, C. B. Poroxkun, A. A. AneeB. Macc-
cnekrpomertpus, 2017, 14, 33 — 39.

7.2. JlonoJIHMTEIbHAA JIUTEPaTypa
1. 3angbepr 3. S., Monos H. U., [ToBepxHocTHas nonuzarus, M., 1969;

Bemnuko A.A., ®unumonoBa H.M.— Metonel uccienoBaHus MHUKPOIIEKTPOHHBIX U
HaHOXJICKTPOHHBIX MatepuaioB M cTpykryp. Yacte II. YueGnoe mocobme. HoBocubOupck:
HoBocuOupckuii rocynapcTBEeHHbINH TexHudeckuil yHuBepcureT, 2014.— 227 c.— DBbC
«IPRbooks»

. Oberdorfer C. Numeric simulation of Atom Probe Tomography. Westfalische Wilhelms-
Universitat Munster, 2014, 186 c.
. David J. Larson, Ty J. Prosa an dothers. Local electrode atom probe tomography. New York,

Springer, 2013, 318 c.

. CyBopoB A.JI. ABTOMOHHAs MHUKPOCKOIIHUS PaTUAIMOHHBIX AePEKTOB B MeTayax. // M.:

Oneprouszaar. 1982. — 167 ¢

. CyBopoB A.JI. CokomnoB A.I'. MozaenrpoBaHre aBTOMOHHBIX M300paxeHuit ¢ momouipio OBM.

Wneanbuble kpuctaiibl. // CTpyKTypa U CBOWCTBa MOHOKPHCTANIOB TYTOIUIABKUX METAJIJIOB.
M.: Hayka, 1973. c. 74-85.

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

396 p.

. CpaBouHO-nH(pOpMalMOHHas cucTeMa « KOHCYJIbTaHT-IUIIoC)

9. CnpaBouHo-uHpopmaronHas cucrema «['apanr»

B Tom uncne coBpeMeHHbIe npodeccroHaibHble 0a3bl TaHHBIX

No HaumenoBanue
I /;[ 3JIEKTPOHHOI' 0 Kparkas xapakrepucTuka Anpec caiita | YciaoBus JocTyna
pecypca
OneKTpoHHBIE BEpPCUU 885898 monnbIx ABTOPH30BAHHbIi
TEKCTOB JiiccepTanuii U aBTOpedepaToB U3 http:// ) foCTyTI "3
1 9B PI'b donna Poccuiickoit rocynapcreennoii | Www.dissaslr | o - (k.
6ubmmorexkn u 112-113)
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http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/

ABTOpHTETHAS MOJIMTEMaTHYecKast
«Web of P http://
. pedepaTuBHO-OHOIHOTrpadruecKast u .. Hoctyn mo  IP-
Science» . | www.isiknowl
HayKOMeTpHueckass 0aza JaHHBIX, B KOTOPOH anpecam KbI'Y
(WOS) edge.com/
MHICKCUPYIOTCS 0KO0JIO 12,5 THIC. )KYpHAJIOB
Sciverse PedepaTuBHas n aHamuTHdeckas 0a3za NaHHBIX,
Scopus cozeprkalas 21.000 peLeH3UpYyEMBIX
< . | http://
u3nareabcrBa | kypHanoB; 100.000 kuur; 370 KHMKHBIA cepuid WWW SCODUS.C Hoctyn mo  IP-
y WWW.SCOpUS.C
«JIb3eBHUP. (mpomoypkaromuxcs  u3jaHui); 6,8 MIH. om aapecam KBI'Y
Hayka n JIOKJIaJI0B U3 TPYIOB KOH(epeHunit =
TEXHOJOTHH»
DJIeKTpOHHAs Ooubimorexa Hay4HBIX
myOsMMKanuii - MOJHOTEKCTOBBIE BEPCHH OKOJIO
Hayunas 4000 wnocTpaHHBIX H 3900 oOTeYeCTBEHHBIX
3J1eKTPOHHASl | HAYYHBIX KypHAJIOB, pedepars! myomukanumii 20 | http:/ .
. Ionuslii noctyn
Onodamorexa THICAY XXYPHAJIOB, a Takke omucanus 1,5 muH. | elibrary.ru
(HOBb PO®®U) | 3apyOexHBIX U poccuiickux anccepranmid. 2800
POCCHHCKHMX JKypHaJOB Ha 0e3BO3Me3IHOM
OCHOBE
Haunonanenas HH(POPMALTHOHHO- ABTOPHU30BaHHBII
aHAJMTHYECKAas CHCTEMa, aKKyMYJIHMpPYIOIIas nocrym. Ilo3Bomser
6oee 6 MHIUTMOHOB IMyOJMKAIMH POCCHHCKHUX JOTIOTHSATB "
Ba3za nannbix
Science Index | 2BTOPOB, @  TakKe undopmanmio 06 wux | http:// YTOUHATh CBEACHUS
(PHHII) mutupoBanun u3  Oomee 4500 poccmiickux | elibrary.ru 0 MyOIMKanusIX
JKYPHAJIOB. YUEHBIX KBI'Y,
HUMEIOLINXCS B
PUHIT
OOBbeIMHEHHBIH AIEKTPOHHBIA KaTanor (OHIOB
HaunonanbHa M . Hoctyn c
poccuiickux ~ OmOnIMoTEeK, comepkammid 4
sl 3JIeKTPOHHAas JJIEKTPOHHOTO
331 542 AIEKTPOHHBIX IOKyMeHTOB | https://H30.pd
Oudanorexa 00pa3oBaTeIbHOr0 M HAy4HOI'O Xapakrepa I10 AHTAIBHOTO 3314
PI'b P YHHC P p oubmmorexku KBI'Y
Pa3IMYHBIM OTPACIISIM 3HAaHUH

7.3. llepuoauyeckune U3IaHus

1. Hano- u MUKpoCUCTEMHAsI TEXHUKA (KypHa)

2. XKypHan skciepuMeHTaTbHON U TEXHUYECKOW Pu3uKu (KypHam)
3. IloBepxHOCTH (3KypHaN)

4. ®uzuKa U TEXHOJOTHS MOTYIIPOBOAHUKOB (KYpHAI)

7.4. MuTepHeT-pecypenbl

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

http://www.atomprobe.com

http://www.frbr.ru - MaTepuaibl M0 HAHOTEXHOJIOTHSIM

http://www.en.edu.ru/catalogue/ - oOpa3zoBaTenbHbIN MOPTAI
http://techlibrary.ru/ - Texuuyeckas 6u0IMOTEKA

A i
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http://techlibrary.ru/
http://www.en.edu.ru/catalogue/
http://www.frbr.ru/
http://www.atomprobe.com/
http://www.cameca.com/
http://www.atom-scale.itep.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
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7.5. Metoanueckue yKa3aHusi 10 POBeIeHUI0 YIeOHBIX 3aHATHI U OPraHU3alUH
CaMOCTOSITEJIbHOM PadoThI CTY/I€HTA.

MeTtoauyecKkue peKOMeHIAIMHU K YTeHHIO JIEKIUIA.

MeTtoaudeckue peKOMEHAAINN O0IIEro Xapakrepa Io MPOBEACHUIO Y4YeOHBIX 3aHATUN U
OpraHM3alMK CaMOCTOSITENILHON pabOThI CTYACHTOB IOCTATOYHO XOPOIIO pa3padOoTaHbl MHOTHMHU
OTEYECTBCHHBIMU U 3apyOCKHBIMH aBTOPAaMHU, B TOM YHCIE C Y4ETOM KOMIIETEHTHOCTHOTO
MOJAX0Jla MPH OpPraHMU3alMKi O0Pa30BATEIBLHOTO MPOIEcca, OCHOBAHHOTO HAa JACSITEIbHOCTHOM
MOJCJIM TOATOTOBKM BBIMYCKHMKA By3a. XapaKTepHOH OCOOEHHOCTHIO peanuzanuu
JeSTeLHOCTHON MapaJurMbl 00pa30BaHUs SBISETCS YMEHbBIIEHUE TPYIOEMKOCTH ayAUTOPHOMN
paboOTBI ¥ COOTBETCTBYIOIIEE TOBBIIICHUS TPYAOEMKOCTH CaMOCTOSATEIHHOU paboThl. Pabouwmii
V4eOHBIA TIJIaH IS 0akallaBpoB TI0 HAMpPABIEHUIO TMOATOTOBKH «DJEKTPOHUKA U
HaHodJekTpoHuKa» B KBI'Y, npenycmarpuBaer 00beM KOHTAKTHON paboThl mpumepHO 47% oT
o0mIei TPYyAOEMKOCTH JUCIMILIMHAPHON TMOATOTOBKA. B TakWx yCIOBHUSX HMEET MECTO
MTOBBIIICHUE POJIH, 3HAYMMOCTH U 00BEMOB CAMOCTOSITEIFHON pabOTHI CTYICHTOB, IIPU U3YYCHUHN
JTAHHOW JAWCIMIUINHBL. B TO ke Bpems ydeOHas (KOHTakTHas) paboTa, MO-TpeXHEMY, JOKHA,
0€3yCII0BHO, BBINOJIHATH CUCTEMOOOPA3yIoIIyI0 pojb, oOecreunBasl peryysspHOCTb U LEIEBYIO
HAINPABIEHHOCTh 00pa30BaTEIHLHOM JEATSIILHOCTH 10 TAHHOW TUCIUTLIAHE.

OcHOBHBIMU (popMaMu OpraHM3aIlii YYEOHBIX (ayJIUTOPHBIX)3aHATHNA MO THUCHIUTIINHE
SIBJISIFOTCSL JICKIIMU W 1a00paTOpHBIC 3aHSATHS.

[Tpu moAroToBKe JEKIMOHHBIX 3aHATHH MpernojaBaTelb JOJDKEH ONpPENeIuTh LENH U
3a/lauu JIEKIUH, pa3paldoTaTh IJIaH MPOBEACHHS JICKIIMH, OCYIIECTBUTHh MOA0Op JIUTEpPATyphl
(03HaKOMJICHHE C TMEPUOJUYECKUMH H3JAHUSIMH 10 TEME JIeKIHii), 0T00p HEOoOXOJUMOro H
JOCTaTOYHOTO IO COJIEp’KaHuI0 yueOHOro marepuania. JIekTtop onpeaensieT METObl, IPUEMbI U
CpeIcTBa TOJACpXaHHsS HHTEpeca, BHUMAHHS, CTUMYIHUPOBAHUS TBOPUECKOTO  MBIIIICHHS
CTYJCHTOB.

Jlexiusi TOJDKHA BKJIIOYATh B KAUYECTBE ITANoOB (POPMYITUPOBKY TEMBI JICKIUH, MTEpeUeHb
BOIPOCOB, H3JIO’KEHHUE BBOJHOM YacTH, OCHOBHOM 4YacTH, KpaTKHe BBIBOABI MO KaXJAOMy
PacCMOTPEHHOMY BOIIPOCY M PEKOMEHIAIMU JIUTEPATyPHBIX HUCTOYHUKOB TIO H3JIaraeMbIM
BonpocaMm. Ecnu ouepenHoe 3aHATHE SBISETCS MPOJMOIDKEHHEM  MPEeIbIaylIed JeKIuH,
1enecoo0pa3Ho KpaTko c(hOpMyIHPOBATh MONYYEHHBIE PAaHEE Pe3yIbTaThl, HEOOXOAMMBIE IS
MOHMMAHUS M YCBOCGHHUSI HM3yYaeMBIX BOIPOCOB. B 3aKIIIOYUTENBHON YacTH JIEKIUU JKETIaTeIbHO
00001MTh HamMbOJEe BAXKHBIC U CYIIIECTBEHHBIC MOMEHTHI JICKIIMH, CHIEJIaTh BBIBOJBI, a TAKKE
chopMyIUpOBaTh 3a7a4Uu ISl CAMOCTOSITEILHON paboThl CTYACHTOB M YKa3aTh PEKOMEHIYEMYIO
mutepatypy. LlemecooOpa3Ho Takke BBIACIUTH BPEMs Ui OTBETAa HA BOIMPOCHI CTYIACHTAM H
BO3MOXKHYIO JUCKYCCHIO IO M3JI0)KEHHOMY MaTepHaiy Ha JICKIIHH.

CopeprkaHue JISKIIUH 10 JAHHOU TUCHHUIIINHE JOJKHO COOTBETCTBOBATH AUIAKTHYECKUM
MPHUHIIAIIAM, KOTOpbIe O0O0ECNeYMBalOT COOTBETCTBHE H3JIaraéMOro MaTepuajga HaydHO-
METOAMYECKUM OCHOBAaM TI€arormuecko AesTeNbHOCTH. (OCHOBHBIMH W3 HUX SIBIISIOTCS
LIEJIOCTHOCTD , HAYYHOCTh, JIOCTYITHOCTh, CHCTEMAaTUYHOCTh M HATJISTHOCTD.

D(PGEeKTUBHOCTh  JIGKIIMM MOXET OBITh TOBBIIIIEHA 33 CUYET PaIMOHAIBHOTO
WCIIOJIb30BAHUS TEXHUYECKHX CpelncTB. KOMIUIEKTHI ~ TEXHUYECKHUX CPEACTB HEOOXOIUMO
TOTOBUTbH K KaXJ10# JIEKIIUK 3a0J1arOBpeMEHHO, He TIEperpyasi UMU ayJUTOPHIO.

CymiecTByeT KiaccH(PUKAIUSA JCKIMN 10 THTIAaM W METOJlaM WX TPOBEACHHS (BBOJHAS,
YCTaHOBOYHAsA, MpOrpaMMHas, 0030pHas, uToroBas u 1p.). llpu H3MOKEHUU MPOrPaMMHOTO
Marepuana IMo JaHHOW IUCHUIUIMHE Ha JIEKIUAX PEKOMEHIYETCS IIMPOKOE HCIOIh30BAHHE
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cpencTB UHGOPMAMOHHO-KOMMYHHKAIIMOHHBIX TexHomoruu (MKT) u ayano-BUACOTEXHUKH.
[ToaroToBka BHUIIEO — JIKIIMM COCTOUT B MEPEKOJWPOBAHUH, MEPEKOHCTPYUPOBAHUH YUCOHOMN
nH(pOpMAIIMK [0 TEME B BU3YalbHYIO (DOpMY JIs MPEABIBICHUS CTyIEHTaM 4Yepe3 TeXHUYECKHE
cpencTBa O0yUCHHUS WK CXEMbI, PUCYHKH, YEPTEHKH.

MeToanyeckue peKOMEeHAAIUN 110 NPOBEICHUIO J1a00PATOPHBIX 3aAHATHIA.

JlaGopatopHble 3aHATHS JOOJDKHBI oOecrieunBaTh (HOpPMUpPOBaHHME, TMPEKIE BCETO,
KOMIIOHEHTOB ~ «YMETb» U  «BJAJETh» 3aJaHHBIX JUCUUIUIMHAPHBIX ~ KOMIIETEHIUH.
JlaGopaTopHble 3aHATHA MO TUCHMIUIMHE JOJDKHBI OBITh OPUEHTHPOBAHBI, KaK IMPaBHUJIO, HA
pelieHre MpakTMYeCKUX 3ajad, B Oyxaymedl npodeccHOoHanbHOM — AEATENIBHOCTH  C
HCIIOJIb30BaHUEM CPEJICTB, METO0B, METOJIUK, IT0X0/I0B, AJITOPUTMOB U MOJIENIEH, U3JI0)KEHHBIX
Ha JICKIUSIX ¥ BBIHECEHHBIX HA CaMOCTOSITEIbHYIO PaboTy.

OnHoit U3 TMaBHBIX 1eJiel JTa0OpaTOPHBIX 3aHATUN SIBIIAETCS YTIyOJIeHHE, 3aKperyieHrne
1 HanboJjee MOJHOE YCBOSHHE TOTO MaTephalia, KOTOPBIA ObUI OCBELIEH Ha JICKIMU WX 33JaH
JUISL CaMOCTOSITENIbHOTO U3yUYeHUsI.

VYcnex 51abopaTOpHBIX 3aHATUN MO JAUCLUUIUIMHE 3aBUCUT OT KadyecTBa MOATOTOBKH K
HEMy TMpernojaBareisi W CTylneHToB. Ha maGopaTOpHBIX 3aHATHUAX MpenojaBaTeNb JO0JDKEH
co3aBaTh TBOPYECKyIO, pabouyro artmocdepy B J1adOpaTopuu, HANpaBICHHYIO Ha
CTUMYJINPOBAHUE MPAKTUYECKON NEATEIBbHOCTH, a TAaK K€ MOUCKOBOW, MCCIENOBATEIbCKOW M
AHAJIMTUYECKON JEeSTeNIbHOCTU 10 TeMaTuke 3aHsaTuil. HeoOxonumo pa3BuBaTh M MOOLIPATH
CaMOCTOSITENILHOCTh O0ydarolmuxcs B (POPMHPOBAHUM BBIBOJIOB, CIEIYIOIIMX W3 PE3YJIbTaTOB
u3MepeHuil U ux oOpabOTKH, HOOMBATHCS MX BHHUMATEIBHOIO M KPUTHUYECKOTO OTHOIIECHHUS K
MOJIyYEHHBIM pe3yJIbTaTaM.

OmauM W3 TIOKa3aTelied XOpOoIIeW OpraHu3anuy J1ab0paTOPHBIX 3aHITHH SBISETCS
aKTUBHas paboTa CTyAeHTOB. [Ipu 3TOM O4YeHb Ba)KeH MOMJIMHHO HAYYHBIA aHAIIU3 PEe3yJbTAaTOB
MPAKTHYECKUX paboT, CBSA3aHHBIX C OOJIACTHIO W BUAAMH MPO(ECCHOHATBLHON NeATEIbHOCTH
BBIITYCKHUKOB T10 HAMPABJIECHUIO MOJATOTOBKH «DJIEKTPOHUKA U HAHORJIEKTPOHUKA»

MeToanyecKue peKOMeH/IAHH 10 OPraHU3ALMH CAMOCTOSITEIbHOMH PadoThI
CamocrosrenbHas pabora oOyyaromuxcs - CIOCOO0 aKTMBHOTO, LIEJIE€HANPABICHHOTO
nproOpeTeHus CTYJCHTOM HOBBIX JUIS HErO 3HaHUI U yMEHUH 0e3 HEeMOCPEICTBEHHOTO YYacTHUs
B 3TOM IIpoliecca npenojaaBateneil. [loBpieHne poiar caMOCTOSITENbHON PabOThl 00yYaIOLINXCS
IIPY IPOBEICHUH PA3IMYHBIX BUIOB YUEOHBIX 3aHATUH MPEATIOIAraeT:

- ONTHMM3ALMIO METOJIOB OOYy4YEeHHMs, BHEApPEHHE B Y4YeOHBIH NPOLECC HOBBIX TEXHOJOTHM
O6y‘~I€HI/I$I, MOBBIIIAIOINUX MPOU3BOAUTCIIBHOCTL TpyAda MpernoaaBaTCiid, aKTHUBHOC
HUCIIOJIB30BaHHUC I/IH(bOpMaL[I/IOHHBIX TCXHOHOFHﬁ, IIO3BOJIAOIIUX 06yqa}omeMyc;1 B
yI0OHOE Il HETO BpEMsI OCBaMBaTh y4eOHBI MaTepHal;

- IIMPOKOE BHEJIPEHUE KOMITBIOTEPU3NPOBAHHOTO TECTUPOBAHMUS;

- COBCPHICHCTBOBAHUEC MCTOAUKH IIPOBCACHHA IPAKTUK U Hay‘IHO-HCCHGHOBaTeJIBCKOﬁ
paboThI 00YJAOLINXCS, TOCKOIBKY UMEHHO 3TH BUIBI Y4eOHOH pabOTHI B IEPBYIO OYepeib
T'OTOBAT O6yanOHH/IXC${ K CaMOCTOATCIbHOMY BBIITIOJTHCHUIO HpO(i)eCCI/IOHaHBHBIX 3aaa4,

- MOACPHHU3AHUIO0 CHUCTEMbI KYpCOBOI'0O WM OUIINIOMHOI'O0 MNMPOCKTHPOBAHUA, KOTOpasd AOJIKHA
MOBBIIIATE POJIb CTYAEHTA B IOA0OpE MaTepuasa, MOUCKe MyTeH peneHus 3a1ad.

CamocTrosTenbHasi paboTa MNPUBOAUT CTYAEGHTa K TIOJYYEHHIO HOBOIO 3HAHMUS,
YIOPSAAOYEHHIO W YIUIyOJICHWIO  WMMCIOIIMXCS  3HAHUH, (OPMHPOBAHHMIO y  HErO
npoeccHOHANBHBIX HABBIKOB U yMeHHH. CaMocTosATeNbHAsI paboTa BBIMOIHAET Psii QyHKIUI:
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- pa3BUBAIOLIYIO;

- "HGOPMAIIMOHHO-00yYaroITyT0;

- OPUEHTHUPYIOLIYIO U CTUMYJIHUPYIOILYIO;

- BOCIIMTBIBAOIIYO;

- UCCIIEZIOBATENBCKYIO.

B pamkax Kypca BBIIOJHSAIOTCS CIIEAYIOIINE BUAbI CAMOCTOSTENbHOM padoThI:

1. TIIpopaboTka yueOHOro MaTepuaa o KOHCIEKTaM, y4eOHOI U Hay4HOU JUTeparype,
METOAMYECKUM PEKOMEHAALUsAM (Ui MOArOTOBKM K Ja0OpaTOpHBIM 3aHATHUSM, TECTaM,
KOJIJIOKBHYMaM U TIPOMEXYTOYHON aTTeCTalluN);

2. PerymnspHoe caMOTeCTUpOBaHHME U CAMOIPOBEPKA IO BOIIPOCAM Ha 3K3aMeH (3a4er);

3. CamocrosTenpHas  MOUCKOBO-HMCCIENOBaTeNlbckas  paboTa MO M3y4aeMoi
JIUCLUMIUIMHE C HCIOJB30BAHUEM JIIOOBIX BHJIOB HMCTOYHHMKOB HH(poOpMamuu (B TOM YHUCIE U
HOBBIX MH(QOPMAIIMOHHBIX TEXHOJIOTUI).

CryneHTaM peKOMEHIYeTCsl ¢ CaMOro Hadaja OCBOEHHs Kypca paboTarh C y4eOHBIM
MaTEepHaJioM M BOTIPOCAMH K MPOMEKYTOUHOW aTTecTalii B (hOpMe MOATOTOBKH K OYEePEITHOMY
1a00paTOPHOMY 3aHATHIO M KOJUTOKBUYMY. [Ipu 3TOM akTyalm3upyroTCcsi UMEIOIIMECs 3HaHUS, a
TaKXke co3maercss 0aza Uil YCBOCHHS HOBOTO MaTepHaia, BO3HHKAIOT BOIMPOCH, OTBETH Ha
KOTOpBIE CTYJICHT MOJTy4aeT Ha 3aHATHUSX.

IIpu ocBoeHMM Kypca CTYJEHT MOXKET IOJIb30BaThCsl OMOIMOTEKOM By3a, KOTOpas B
MOJIHOM Mepe obecrneyeHa COOTBETCTBYIOIIEH JIMTEpaTypoil. 3HAYUTENbHYIO IOMOIIL B
IOJrOTOBKE K OYEPEHOMY 3aHATUIO MOXKET OKa3aTh KPAaTKUI KOHCHEKT JieKuui. OH ke MOKeT
WCTIONIB30BaThCS W ISl 3aKpeIUieHus] HOBOro Marepuana. CamocrosTenbHas paboTa CTy/IECHTOB
OpeoyCMOTpeHa Yy4eOHBbIM IIJJAaHOM U BBINOJHSETCS B  oOs3aresbHOM mopsake. [lo
HEO0XOMMOCTH CTYIEHT MOKET 00paIlaThCs 3a KOHCYJIbTALUEH K IIPENo1aBaTellto.

JUis ycnemrHoi opraHM3alliid CaMOCTOSITENbHOM paOoThl BCE aKTUBHEE MPHUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTH VIHTepHET: cUCTeMbl TECTUPOBAHMS IIO
pasnu4HbIM  00JacTsAM, BHUPTyaJbHBIE JIEKLUH, J1a00opaTopuu, IpH 3TOM I0JIb30BATEIIO
JOCTaTOYHO MMETh KOMIIBIOTEp W MOJKIIOUeHHE K MHTepHeTy i TOro, 4yToObl CBSA3AThCS C
IpernoJiaBaTesieM, PellaTh BHIYUCIUTENbHBIC 331a4K U M0JyyaTh 3HaHMs. Vcronb3oBaHue ceteit
YCUJIMBAET POJIb CaMOCTOSITENbHOM padoThl CTyJEHTa M MO3BOJSET KapIMHAJIBHBIM 00pazom
U3MEHHUTh METONMKY mpernojaBaHus. CTyZEHT MOXKET MOJy4aTb BCE 3a/JaHUS U METOJUYECKUE
yKa3aHMs Yepe3 cepBep, YTO JaeT €My BO3MOXKHOCTb IPHUBECTH B COOTBETCTBHE JIMYHbBIE
BO3MOXXHOCTH C HEOOXOJAMMBIMHU ISl BBINOJHEHHS paboT Tpyposarparamu. CTyAeHT HMeeT
BO3MOXHOCTbH BBITIOJHSATH Pa0OTy JJ0Ma UJIH B ay IUTOPHH.

Bonbmoe BociuraTensHOE W 00pa30BaTEIbHOE 3HAYCHHE B CAMOCTOSITEIFHOM Y4eOHOM
TPyZA€ CTyJIEeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOIb BO30YKIAET U MOJICP)KUBACT BHUMAHUE
U WHTEpEC, MOBBIIIAET aKTUBHOCTH MAMSTH M MBIIIJICHHUS, MTO3BOJSET CTYyIEHTY CBOCBPEMEHHO
OOHApY>XKUTh W YCTPAaHUTH JOMYIICHHbIE OIIMOKH W HEIOCTaTKH, OOBEKTHBHO OMNPEICITUTH
YPOBEHb CBOMX 3HAHUH, IPAKTUYECKUX YMEHHM.
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8. MarepuaibHO-TeXHHYECKOe o0ecreyeHne I CUMILTHHbI

Jlekuuu 1o JUCHUIIMHE IPOBOJATCSA B Ay JUTOPUH, OCHAILICHHOW BUAECOIIPOEKTOPOM MU
WHTEPaKTUBHOM JOCKOM, a TaK e HOyTOYKOM C BO3MOXKHOCTBIO BbIX0/1a B ceTh «IHTEpHET.

JlabopaTopHblii MPaKTHKYM IPOBOJMWTCS B y4eOHO-HaydyHOW sabopatopuu Ne 212
CKaHHUPYIOLIEH 30H0BOM MUKPOCKOMHH, B KOTOPOI pa3MelIeHbI:

- Creunanu3upoBaHHBIN MAKeT A7 MOACTUPOBHUS U YHCIIEHHBIX pacyeToB Labview,
Maple, Matlab

-ITaket npuknaaueix nporpamMmm Microsoft Office

-CB0OOOHO pacmpocTpaHseMble MakeThl mporpamm: apxuBarop WinRAR, nporpamma
i pabotsl ¢ pdf-nokymentamu AdobeReader.

CTy/IeHTBl WMEIOT JOCTYIl 4Yepe3 ceTb «MHTepHeT» K eAnHOMYy 00pa30BaTeIbHOMY
nmopranxy, T/J€ B OTKPBITOM JOCTyNE pa3MelleHa Yy4eOHO-MeTOIWYecKas JuTepaTypa,
paszpaborannas corpynaukamu KbI'Y u cotpynuukamu Benymux BY3oB Poccun.

JIJist CTYyZIEHTOB C OTrpaHUYCHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI CO3/IaHbI CIIEUATBLHBIC

yCIOBMSL Ul TOJyuyeHHs o0Opa3oBaHMsA. B 1Lensx JOCTYHNHOCTH TOJyY€HHsI BBICIIErO
oOpa3zoBaHMs TI0 00pa30BaTENBHBIM TPOTpaMMaM WHBAIWAAMHU W JIUIIAMH C OTPAHWYCHHBIMU
BO3MOXKHOCTSIMM  3JI0POBbsI YHMBEPCUTETOM oOecreuuBaeTcsi: 1) ainpTepHATHBHAs BEpCHUS
odunmansHOro caiita B cetu «VHTepHET» Ui ClIaOOBUASIINX; 2) NMPUCYTCTBUE ACCUCTEHTA,
OKa3bIBalolero oOydaromeMycs HEOOXOAWMYIO TIOMOUIb, 3) Ui HWHBAJIKWAOB U JHUI C
OrpPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0pOBbsSl IO CIIyXy - IyOIHMpOBaHUE BCIyX CIPAaBOYHOU
MHPOpPMALIMK O paclUCaHUM YYeOHBIX 3aHATHI;, oOecreueHne HaJIekKAIUMH 3BYKOBBIMHU
CpeAcTBaMHU BocCHpou3BeaeHus HH(opmanuu. [l MHBAIUAOB M JMIl C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMHM 3[IOPOBBS, UMEIOLINX HAapYLICHHUs] OIMOPHO-IBUIaTEeNIbHOTO amapara, CO3/1aHbl
MaTepHaIbHO-TEXHUUECKUE YCIOBUS O00ECHEeUMBAIONIMEe BO3MOXKHOCTh OECHpPENnsITCTBEHHOTO
J0CTyna OOy4YarolMXcsi B ydeOHblE INOMELIEHHs, OOBEKTy INUTaHMs, TyaJeTHbIE WU Apyrue
MOMEIICHUSI YHHUBEPCHUTETAa, a TakKe MpeObIBaHUS B YKa3aHHBIX ITOMEIICHHUAX (HaJIMYue

pacIIMpEeHHBIX TBEPHBIX MPOEMOB, IOPYUYHEH U IPYTUX MPHUCTIOCOOTCHUN).
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