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1. lesu 1 3a1a4u TUCHHUILIMHBI, €€ MECTO B Y4eOHOM Mpouecce
1.1.11es» npenogaBaHus JIMCUMILIUHBI.

B mocnennue ronasl B (PU3MYECKON IJICKTPOHUKE JOCTUTHYTHI 3HAYUTEIBHBIC YCIIEXU B
00J1aCTH HCCIIEIOBAaHUS TIPOIECCOB, MPOUCXOAAIIMX MPH HU3KOIHEPreTHYECKON OoMOapaIupoBKe
AJIEKTPOHAMM M HMOHAMHM TIOBEPXHOCTEH MOJIYIPOBOJHUKOBBIX MAaTEpPHAIOB, YAAJIOCh IOHSTH
MHOTHE (yHIaAMEHTAIBHBIC SIBJICHUS B 3TOH 00JIACTH SJEKTPOHMKH M TIOCTaBUTh €€ Ha CIyXOy
JIPYTUM pa3ziesiaM HayKH.

OnHOM M3 BAXHEHIIMX M OYECHBb MEPCIEKTUBHBIX NMPUMEHEHUU BTOPUYHO SJICKTPOHHOU M
MOHHOW CIIEKTPOMETPHH M SMHUCCHOHHBIX SBICHHN NPH 3JEKTPOHHOW M MOHHON OomMOapIupoBke,
SIBJISICTCSI @HAJUM3 C WX IOMOINIBIO psiia CBOMCTB IMOBEPXHOCTHM TBEPAOrO Teja: OMNpeiesicHue
AJIEMEHTHOTO M XHMHYECKOTO COCTAaBOB, pACMOJOKEHHE aTOMOB Ha TIOBEPXHOCTH U B
MPUIIOBEPXHOCTHOM CJIO€ KPHUCTaJIa, CTENEHb €ro YMNOpsSA0YEHHOCTH, DJIEKTPOHHOU CTPYKTYpbI
MMOBEPXHOCTHOTO CJIOSI U T.]I.

N3-3a yMeHbIIIeHUs radapuToB MPUOOPOB (MUKPOMUHHUATIOPHU3AIUS) POJIb MMOBEPXHOCTH B
COBPEMEHHOM TEXHHMKE CTajla OTPOMHOM M YK€ HEBO3MOXKHO ONEPUPOBATH TOJHKO MapaMeTpaMu,
OMKCHIBAIOIITUMU OOBEMHBIC CBOWCTBA MaTepuaja. B CBSI3W ¢ O3TUM B TIOCIEIHUE TOMIBI
pa3pabaThIBalOTCs pa3IuYHbIe METOAbl JUATHOCTUKH MOBEPXHOCTH. Cpelld ITUX METO/I0B BaXKHYIO
poib CTaqyd Wrpatb METOAbl aHajdu3a TOBEPXHOCTHU TMPU TMOMOIIM HHUZKOIHEPIE€TUYECKUX
AJIEKTPOHHBIX U MOHHBIX ITyYKOB.

B cBSI3U ¢ 3THM, HeJISAMH HACTOMIIET0 Kypca sSIBJISIIOTCS
1. OcBoeHue CTyAeHTaMH (DU3UYECKHUX OCHOB METOJIOB HHU3KOIHEPIeTHYECKUX ISJIEKTPOHHBIX U
HOHHBIX CICKTPOMCTPOB IJId aHalin3a HAHOPASMCPHBIX IMOJYINPOBOJHUKOBLIX MAaTCPHAJIOB C
NPUMEHEHHEM DJICKTPOHHBIX W HOHHBIX MYyYKOB Pa3IMYHBIX SHEPTHH U IKCIEPUMEHTAILHOE
OCYIIECTBIICHHE.
2. Tloka3aTh BO3MOKHOCTH HCIIOJIb30BAHUS DJICKTPOHHONH M MOHHOW OOMOApIUpOBKH TBEPIOTO
TCJIa OJid JUArHOCTUKHU IMOBCPXHOCTH.
3. O3HaKOMHTH CTYAEHTOB C JOCTHXXCHUSIMU U MEPCIEKTHBAMHU HOBBIX METOJOB, C MOCICTHUMHU
paboTamu B 3TO# 00JIaCTH (PUINICCKOM IITCKTPOHUKH.
4. OCBOUTPH IKCHEPHUMEHTATBHYIO METOMKY IMArHOCTHKH MOBEPXHOCTH 3JICKTPOHHBIM M HOHHBIM
IIy4YKaMH.
5. Tlomy4uuThb CBEIEHHS O COCTAaBE MIOBEPXHOCTH U 110 TIyOHHE TOTYPOBOIHUKOBON CTPYKTYPBI.
Kypc 0asupyeTcs Ha 3HaAHHMSIX KYPCOB MaTEMaTHYECKOIO IUKJA, OOIICH U TEOpeTHYECKOM
(bHU3UKH, TCOPETHYECKUX OCHOB 3JCKTPOHHMKH, (DU3UKH aTOMHBIX M DJICKTPOHHBIX IMPOIECCOB Ha
MMOBEPXHOCTU TIOJYHIPOBOIAHHKOB, KpI/ICTaJIJIO(bI/BI/IKI/I H MCTOHOB HCCICAOBAHUA CTPYKTYP,
(bHU3HMUECKUX OCHOB MOJIYIPOBOAHUKOBBIX MaTEPUAIOB, MPHUOOPOB M HHTETPATIBHBIX CXEM U JIp.

1.2. JInsa nocTH:KeHUsI YKA3aHHOW BbIlIe IeJU He00X0AMMO PpPeluTh Ccieayllme
3aJaun:

1. CooOmuTh CTyJEHTaM O TpOoIleccax B TBEPJIOM Telle U BTOPUYHO-IMHCCHOHHBIX SIBICHHSIX,
HpOI/ICXOI[HIIII/IX HpI/I B3211/IMOI[CI>1CTBI/IPI Hy‘-IKOB E)JIGKTpOHOB 1 UOHOB C TBCpZ[I:IM TCIIOM.

2. JlaThb CTymeHTaM KOHKPETHBIE CBEICHHUS O (U3UYECKHX OCHOBAX METOJOB JIUarHOCTHKH
HOBerHOCTI/I C HpI/IMeHeHI/ICM HNOHHBIX Hy‘-IKOB.

3. Jlatb cCBeAcHUS O BO3MOXHOCTSIX TPUMEHECHHS METOJIOB DJJEKTPOHHOM ©W  HOHHOM
CHCKTpOCKOHI/II/I B TCXHOJOTHUYCCKUX HpOHGCC&X HN3TOTOBJICHUA HOJIynpOBOI[HI/IKOBBIX HpI/I60pOB
Y UHTETPATTLHBIX CXEM.

4. I/ISJIO)KI/ITB COBpeMeHHBIG JOCTHUXCHUA U HepCHeKTI/IBI)I pa3BI/ITI/I$I TCXHOJIOTNYCCKUX HpOHeCCOB
W3TOTOBJICHHSI TIOJYTPOBOAHUKOBBIX TMPUOOPOB C TMPUMEHEHHEM BTOPHYHO-IMHUCCHOHHBIX
METOJIOB aHaJN3a, B YaCTHOCTH, B HAHOTEXHOJIOTHH.

5. JlaTh TNpakTHYECKHWE HABBIKK B HCIOJB30BAHUM METOJOB JJICKTPOHHOH ¥ HOHHOM



CIEKTPOCKOIMH JIJIsl aHAJIN3a NOJYTIPOBOJHUKOBBIX MaTEpUAJIOB.
6.
2. Mecro nucuuniaunsl B crpykrype OOII BITO.

JucuuninuHa BKJIIOYEHA B BapUaTHBHYIO YacTh o0s3arenbHbIX aucuuiuiid  b1.B.12
y4eOHOro IuiaHa 1o HampasjieHuto noAarotroBku BO 11.03.04 DnexkTpoHHMKa M HAHOAJIEKTPOHHUKA
npo¢mib: « MUKPOIEKTPOHUKA U TBEPAOTENIbHAS JIEKTPOHUKAY.

N3yuenne qucuuniuHel «MeToabl HU3KOIHEPIreTHYECKOH 3JIeKTPOHHON M HOHHOM ClIeK-
TPOCKONNU» 0a3UPYyeTCs Ha CIEAYIOUINX, paHee U3ydaeMbIX, JUcIUIuInHAX: «Pusnka», «Martema-
TUKa», «MaTepuansl 3JIEKTPOHHON TEXHUKN», « TeopeTuueckue OCHOBBI AIEKTPOTEXHUKN» «Baky-
YMHas U IJIa3MEHHAS DJIEKTPOHUK.

OcBoeHue JaHHOW JAUCHUILIUHBI, B CBOIO O4epe/ib, HEOOXOAUMO ISl YCIEIIHOIO YCBOCHUS,
B IOCJIEIYIOIIEM, CIIEHUAIBHBIX KypCOB 10 JUCHMILIMHAM: «MHKPOIJIEKTpOHHKa», « TBEprOTEID-
Hble 3neMeHThl CBY - anexkTpoHukn», «IIpoekTHpoBaHNE U KOHCTPYUPOBAHUE IOIYIPOBOJAHUKO-
BBIX IPUOOPOB U UHTETPAJIBHBIX CXEM» U JPYTHX, a TAKXKE MPOU3BOACTBEHHOMN MPAKTUKH.

3. TpeOoBanus K pe3y/ibTaTaM OCBOEHHS COAEPKAHUS AUCHHUILIMHBI.

[Iporiecc M3ydeHus MUCLUMIUIMHBI HANpaBlieH Ha (POPMHPOBAHUE SIIEMEHTOB CIIETYIOLIMX
komnetreHuii B cootBercTBUU ¢ ®I'OC BO u OITOIT BO 1o ganHOMY HaIlpaBJICHUIO MOJTOTOBKH:
— OK-7 — c11ocoGHOCTh K CaMOOPTaHU3aLUU U CaMO0OPa30BaHUIo.

— JIK-2 — CnocoOHOCTh apryMEHTHPOBAHO BHIOMPATh U pPEaIN30BbIBATH HA MPAKTUKE 3D PEeKTUB-
HYIO METOJIMKY SKCIEPUMEHTAIBHOTO UCCIICIOBAHUS TapaMeTPOB M XapaKTEPUCTHK MPUOOPOB,
CXEM, YCTPOUCTB U YCTAaHOBOK 3JIEKTPOHUKU U HAHOAJIEKTPOHUKH PAa3TNYHOTO (YHKIIMOHATIBLHOTO
Ha3HAYCHMS.

B pesynbraTe H3yueHUs AMCUUIUIMHBI (MOAyJsl) «TBeproTenbHas 3JIEKTPOHUKA» CTYIEHT
JIOJKEH:
3HATh:
— OCHOBHBIE€ HAYYHO-TEXHUYECKHE MPOOIeMbI B CBOCH MpeIMeTHOM 00acTy;
— npocTtee GU3nYeckue 1 MaTeMaTHueCKUe MOJIETIH;
— CTaHJApTHBIE IPOTPAMMHBIE CPEACTBA KOMIIBIOTEPHOTO MOJAEINPOBAHUS;
— OCHOBBI MTPUKJIAHBIX AUCLUTUINH.
yMeThb:
— CHCTEMaTU3HUPOBATh HAYUYHO-TEXHUUECKYIO HH(OPMALIUIO [0 HCCIeayeMo MpobiieMe ¢ UCTIONb-
30BaHUEM KOMIIBIOTEPHBIX TEXHOIOTHH.
— aHAJIM3UPOBATH IOJIyYEHHbIE 3HAHUS JIJIsl IPUMEHEHHS UX B PEaJbHOM HCCIIEIOBAaHUH.
BJIAJETh:
— HaBbIKaMU BbIOOpA METO/IOB M CPEJICTBA PEIICHUS HayYHO-TEXHUYECKUX MpoOJieM B CBOEH Mpej-
METHOM 00J1aCTH;
— TEXHOJIOTMSIMM TIPUOOpETeHHsI, UCTOIb30BaHUS U OOHOBJICHUS IMOJIYYEHHBIX 3HAHHUM C LENbIO
JambHEeHIIero pocTa B MpoeCCUOHATBHOM 1eATEIbHOCTH.

4. Conep:kaHue ¥ CTPYKTYpPa JMCHUILIHHBI (MOAYJIsST)

B Ttabmume 1 mpuBOAMTCS ONMCaHWE COACP)KAHWS JUCIHIUIMHBI, CTPYKTypUPOBAaHHOE IO
paszenam, ¢ yKazaHHEM IO KaXIOMYy pazfeny (GopMbl TEKYIIEro KOHTPOJIS: 3aluTa Ja00paToOpHOit
pabotsl (JIP), xomnokBuym (K), Tectuposanue (T).

Tabmma 1
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Beenenue. IIporpamma Kypca, BUI 3aHATHH, pe-
KOMEH/IOBaHHAas JIUTepaTypa U ee KpaTkas Xapak-
TEPUCTHKA, KOHTPOJIbHBIE MEPOIPHUATHS. JTaIlbl
pa3BUTHSL METOJOB HU3KOIHEPTreTUYECKUX HJIEK-
TPOHHBIX U MOHHBIX CHEKTPOCKONUU JJIsl JUarHo-
CTHKHU TIOBEPXHOCTEH MOTYIPOBOAHUKOBBIX MaTe-
puasioB. OCHOBHBIE NPOLIECCHI, MPOUCXOJAIINE
npu OoMOapIUpOBKE BEIECTBA AJICKTPOHAMH U
MOHAMHM M BO3MOXKHOCTU HX HCHOJIb30BaHUS B
TEXHOJOTHH TPOU3BOJCTBA IMOJYIPOBOJIHUKOBBIX
puOOpOB.

Tema 1. [IloHsATHE »BIEKTPOHHOTO CHEKTpA.
Knaccugukaius MeTo10B 3JIEKTPOHHON CHEKTPO-
ckonuu. OCOOEHHOCTH aHalu3a MOBEPXHOCTH
TBepaoro Ttena. (CxeMa D3JIEKTPOHHOIO CIIEK-
TpoMeTpa. TexHukKa MoixydeHHs BBICOKOTO Baky-
yma. IcTOUHUKH U3ITydEHUs.

XapakTepuCTUKH SHEProaHaau3aTopoB. JleTrekro-
pol uznydeHusi. CriocoObl OYHCTKU MOBEPXHOCTU
mpo0 B Bakyyme. MeTpojorudeckue XapakTepH-
CTHKHU METOJIOB 3JIEKTPOHHON CIIEKTPOCKOIIUH.
Heymnpyroe paccesiHue 371€KTpOHOB U IOBEPXHOCT-
Hasi 4YyBCTBUTEJIBHOCTb. OJIEKTPOHHBIE  CIIEK-
TpoMeTpbl. Pacrmpenenenue  3JIEKTPOHOB IO
SHEPrUM B METOAAX 3JIEKTPOHHOM CIIEKTPOCKOIHH.
2. PentreHoBckas (OTORNEKTPOHHAS CIIEKTPO-
ckorusi (POIC). Ucrounuku poronoB. dopma u
cABUTU (POTOITEKTPOHHBIX MUKOB. POOC —cnek-
TPOCKOIIUSL OCTOBHBIX YpoBHEH. CTpyKTypHBIE
s dexter B PODC.

3. DOmnektponHas oxe-cuekrpockonus (D0C).
OcHoBHbIE  Oe-mpolLecchl.  DHEPreTU4YecKue
ypoBHH, caBurH U hopma mkoB. IOC Kak MeToT
aHaJlM3a cOCTaBa MOBEPXHOCTH.

[ToporoBeie MeTobl. CIEKTPOCKOMHS MOTEHIHAIA
nosiienus (CIIIT). CrnexkTpockomnusi HOHU3AIMOH-
HbIX oteps (CUII). CrpykrypHbie 3¢ dexTsi B
MOPOTOBBIX METOAX.

4. Meron BTOPHUYHO-MOHHOW Macc-CHEKTPOMET-
pun (BUMC). @usnueckwe OCHOBBI MeETO/AA
BUMC. OcHOBHBIE XapaKTEPUCTUKU PACIIBUICHUS
u (Qopmymbl, HCIONBb3yeMble MpPHU aHalu3e KpH-
crauioB  meronoM BUMC. XapakrepHble mna-
pamerpsl ycraHoBok BUMC. KauectBeHHBI 1
KoJu4ecTBeHHbIN aHaim3 metonom BUMC. Ilo-
CIIOMHBIN aHAJIU3 MOJYIPOBOJIHUKOBBIX CTPYKTYP.

OK-7

K,T,JTP




[Ipumenenue w™eroga BHUMC B TexHosoruu
MTPOM3BOICTBA MOJIYITPOBOTHUKOBBIX TPHOOPOB.

5. Meroa CHEKTPOCKONMH OOpaTHO-PACCESHHBIX
noHoB Hu3koi sHeprun (COPUHD). dusnueckue
ocHoBbl MeTo710B COPHMHD. OcobenHoctu criek-
TPOB pacHpelesieHuss BTOPUYHBIX HOHOB IIO
sHeprusiM. M3yueHue coctaBa U CTPYKTYpbI
MoHokpucTaiuioB metogom COPUHD. Helitpanu-
3auus MOHOB. VccnenoBanue B3auMoIeHCTBUS ajl-
COpOMpPOBAHHBIX ~ aTOMOB C  IOBEPXHOCTHIO
MOHOKpucTayia kpemHus Merongom COPHHD.
N3yuenne nedeKkTHON CTPYKTYphl MOBEPXHOCTU
kpuctayioB merogom COPMHD.

6. Merog  pe3epopIOBCKOTO  OOpaTHOTO
paccestuust MoHOB (POP). OcHOBHbBIE KOHIENIIMU
Metoga POP. UysctButenbHOCTh MeToaa POP st
ONpENEICHUST IEMEHTOB C Pa3IMYHOM MAacCOM.
B3auMocBsI3p 3HEpPrUuM peryJupyeMbIX YacTHIl U
riyOuHBI UX paccesiHus. [ myOuHHOE paspelieHue,
INOCTUTAEMOE B AKCIEPUMEHTAX POP.
[Ipumenenne merona POP nns ananusa cocraBa
MUIICHU: aHajdu3 TOHKOW IUIGHKH; aHalu3
TOHKOIJIEHOYHBIX CJIOMCTBIX CTPYKTYD;

aHAJIU3 MACCHUBHBIX MUIICHEH.

IIK-2

K,T,JTP

Tema 7. Meron HOHHOM 0Ke-CIIEKTPOCKOIIHH
(MOC). Dmuccust 0Ke-dJIEKTPOHOB TP HOHHOM
BO30Yyk1eHUH. VOHM3aIs BEYyTPCHHUX 000JI0UEK
aToMoB MuIieHH. HeaanabaTuueckue nepexosl B
KBa3UMOJIEKYJISIPHBIX cucTeMax. CeueHrue HoHU3a-
MU BHYTPEHHUX 00O0JOYEK MPU MOHHO-aTOMHBIX
CTOJIKHOBEHUSIX. CTPYKTypa CIIEKTPOB OXKe-dJIeK-
TPOHOB IIPU HOHHOM BO30Y>KIeHUH. OKe-CIIeKTPHI
XUMHUYECKUX coeauHeHuil. [IpumeHnenne cnekrpo-
CKOTIHH 0Xe-3JIeKTPOHOB MPU MOHHOM BO30YXkjie-
HUU JIJIs1 aHAJIM3a MMOBEPXHOCTU TBEPIBIX Tesl. Me-
Toandeckue ocodoennoctu MOC. CpaBHUTEIIb-
Has xapakrepuctuka meroga MOC. Konrtpomns
MPUCYTCTBUSL HA  MOBEPXHOCTH  HHOPOJHBIX
gacTull. KOHTPOJIb 32 OUUCTKON MOBEPXHOCTH MPH
MOHHOM pacmbelieHun. W3mepenue mnpoduneit
KOHIICHTPAIIUH 110 TITyOUHE.

Tema 8. Cnektpockomnusi (POTOHOB HOHHOTO BO3-
OyxaeHus. MeToJ HOHHO-POTOHHOE CIEKTPO-
ckonnu (MPC): MexaHu3M BO3HUKHOBEHHSI CBEYE-
HUS, BBICBEUMBAHUE PACCESIHHBIX M BBIOUTHIX
yactull. [Ipumenenune meroga MDOC nna ananuza
MOJIYTIPOBOTHUKOBBIX CTPYKTYpP: METOJUKA HU3ME-
pEHUsT UHTEHCUBHOCTU W3JIYUYEHUs; ONpE/EICHUE
CKOPOCTH BTOPUYHBIX BO30YXKICHHBIX YaCTHIL;
CHEKTpbl HOHHO-(DOTOHHOHM sSMuccuu. Meton
CHEKTPOCKONUU PEHTTEHOBCKUX (POTOHOB M MOH-
HOTO BO30Y>KJICHUSI.

IIK-2

K,T,JIP




IIpuMeHeHHEe METOAOB HMOHHOM CIIEKTPOCKOIIMH
uid (pOpMUPOBAHUS CUCTEM METaNIU3alMM U I10-
JTYTIPOBOJIHUKOBBIX CTPYKTYP B NMPOU3BOJACTBE I1/TI
IpUOOPOB.

Cmpykmypa oucyuniunst (M00yis)

Tabnuua 2. O0mas TpyA0eMKOCTh TUCIMIUIMHBI cOCTaBisieT 4 3a4eTHbIX enuHu (144 yacos).

Bun padorsl TpynoeMKOCTb, 4achl
5 cemectp Bcero
OO0mas Tpy1oeMKoCTh (B yacax) 144 144
KonTakTHas padora (B yacax): 60 60
Jlexyuonnvie sanamus (J1) 40 40
Jlabopamopuwvie pabomut (JIP) 20 20
CamocTosiTesibHasi padoTa (B yacax): 57 57

Kypcogas pabora (KP)/ Kypcosoit npoekt (KIT)

CamMocTosATeIbHOE U3YUEHUE PA3/IETIOB/TEM

IloaroroBka M NpoOXoKIeHUE MPOMEKYTOYHOM 27 27
arTrecTanuu
Bua npoMeKyTO4YHOM aTTeCTAMHU 3K3aMeH

Taonuua 3. JIeKUMOHHBIE 3aHATUS

Ne i/

Tema

[ToHsiTHE IIEKTPOHHOTO CIEKTpA.

PentrenoBckas ¢hoTtodaekTponHas cnekrpockonus (POIC).

OnekTpoHHas oxe-crekrpockonws (90C).

Merton BTopuuHO-HOHHOM Macc-ciektpoMerpun (BUMC).

MeTo1 CIIeKTPOCKOIIMH 00paTHO-paccestHHBIX HOHOB HU3Koi sHeprun (COPUHD).

Merton pesepbopaoBckoro obparHoro paccesHusi HoHOB (POP).

Meton nonHoii oxe-crekrpockonuu (MOC).

00| |o (L[| w19 =

Cnexrpockonusi HOTOHOB HOHHOTO BO30Y KICHHUSI.

Ta6mmia 4. JlabopatopHbie pabOTHI

Ne i/

Tema

I/I3y‘I€HI/IC XapPaKTCPHEBIX SAYECCK Ilenunra c XOJIOAHBIM KaTOOOM.

Onpenenenye napaMeTpoB HOHHOTO HCTOYHUKA C HMOHU3ALMEN AIEKTPOHHBIM YJIaPOM.

Macc-cenapaiysi IepBUYHOTO My4YKa HOHOB ¢ TOMOIIIbIO GuiibTpa Buna.

WccnenoBanmne xapakTepuCTUK dHEproanaanzaTopa HoHoB tuma F)3a-PoxaHckoro.

MaCC-CHeKTpOMGTpI/I‘-IeCKI/Iﬁ daHaJIM3 OCTaTOYHBIX I'a30B.

Macc-crekTpoMeTpHsi BTOPUYHBIX HOHOB MOJYIPOBOJIHUKOBBIX CTPYKTYP.

N o [ [ ] |

OnpezneneHre TEPMOJUHAMUYECKUX XapaKTEPUCTHK TTOBEPXHOCTH UCIIOIB3YsI MPOGUIN
pacupeneneHus dJI1€MEHTOB.

Ta6mmia 5. CaMOCTOSITEIbHOE W3YUYEHUE PA3/CIIOB TUCIUTIIUHBI

Ne i/m

BOl'lpOCI)I, BbIHOCHMMbBIC HA CAMOCTOATEC/IbHOC U3YUCHUC

Cxema QJICKTPOHHOI'O CIICKTPOMCETpA. Texnuka IMOJYYCHHUA BBICOKOI'O BAKYyMd.

Hctounuku H3ITYYCHUA.

JleTeKTOpbI U3TyUCHHUS.

MeTponoquecxne XapPaKTCPUCTUKHU METOJ0B BHCKTpOHHOﬁ CHICKTPOCKOIIUH.

DJNEeKTPOHHBIE CIEKTPOMETPBI.

NEIENIISIES

HcTtounuku HOTOHOB.
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7. DHepreTudeckue ypoBHU, CABUTH u (opMa nmukoB. JOC Kak METOJ aHAJIM3a COCTaBa Mo-
BEPXHOCTH.

8. [ToporoBbie METOIBI.

0. [Tpumenenne meroga BUMC B TexHOIOTHH MPOU3BOACTBA MOTYNPOBOIHUKOBBIX MPUOO-
pOB.

10. Oco0eHHOCTH CIEKTPOB pacmpeiesieHus BTOPUYHBIX HOHOB 10 YPHEPTHSIM.

11. Heltpanuszanus HOHOB.

12. OcHoBHbIe KoHIEnMu Meroaa POP.

13. DMHCCHS 05KE-3JICKTPOHOB NP HOHHOM BO30YKICHHUH.

14. CpaBuurenpHas xapakrepuctuka meroga MOC.

15. Crnektpockornusi GOTOHOB HOHHOTO BO30YK/ICHUSI.

16. MeTo CIEKTPOCKONIMH PEHTTC€HOBCKUX (DOTOHOB M HFOHHOTO BO30YKICHHUSI.

5. OueHo4YHbIe MATEPHAJIBI A/ TEKYIEro U py0e;KHOro KOHTPOJIst
yCIIeBAEMOCTH H NIPOMEKYTOYHOM aTTecTAlNU
5.1. KotokBuym

B cemectpe npoBoasaTcs 3 KOJUIOKBHYyMa, KOTOPBIE OIEHUBAIOTCS 110 8 OAJIJTOB KaXKIIbIi.

PP O, 0X NN AW

e e R R S N

Bonpocwi, évinocumsile Ha Konnoxkeuym
Ilepewiit Konnokeuym

BAX nuonoB ¢ koHtaktoMm IlorTku. OMHYECKHIT KOHTAKT. DTarbl pa3BUTUS METOAOB HU3KO-
HHEPTEeTUYECKUX JICKTPOHHBIX U HOHHBIX CIIEKTPOCKOIUH ISl JUATHOCTHKH TIOBEPXHOCTEH I10-
JTYTIPOBOIHUKOBBIX MaTepHAIIOB.

OCHOBHBIE TIPOLIECCHI, TPOUCXOIAIINE TPH OOMOAPAUPOBKE BEIIECTBA NEKTPOHAMH U HOHAMU
Y BO3MOYKHOCTH MX HCIOJb30BAHUS B TEXHOJIOTUHU MIPOU3BOJICTBA MOIYIIPOBOIHUKOBBIX MPUOO-
pOB.

[TonsiTie anekTpoHHOro cnekrpa. Kiaccuduxanus MeTonoB 3J€KTPOHHOM CIIEKTPOCKOIUH.
Oco0eHHOCTH aHaIn3a MOBEPXHOCTH TBEPOTO TEa.

Cxema 3JIeKTPOHHOTO CIIEKTPOMETpa.

TexHuKa MoTy4eHHs BEICOKOTO BaKyyMa.

VIcTOYHUKHY U3TydYeHus.

XapaKTepUCTHKHU YHEPrOaHAITU3ATOPOB.

JleTeKTopbl U3ITy4YEHUs.

CriocoObl OYMCTKH MOBEPXHOCTH MPOO B BaKyyMe.

Mertposoruyeckue XapakTepUCTUKH METOJIOB JIEKTPOHHON CIEKTPOCKOIHH.

Heymipyroe paccesinue 3J€KTPOHOB M TOBEPXHOCTHAS YyBCTBUTEIIEHOCTb.

DJEeKTPOHHBIE CIIEKTPOMETPHI.

Pacnpenenenune >1eKTPOHOB TI0 YHEPTUHU B METOIaX AIIEKTPOHHOM CIIEKTPOCKOIINH.

Bmopoi konnoxeuym
DnexTpoHHas oxe-crekrpockonus (30C).
OcHoBHbIE OKe-NPOLECCHI.
DOHepreTuyeckue ypoBHHU, CIIBUTH U OpPMaA ITUKOB.
D0C kak MEeToJ aHaIn3a COCTaBa MOBEPXHOCTH.
[Toporoseie MeTobl. CriekTpockonus notenuana nossiaenus (CIIIT).
CrniekTpockornus HOHU3aMOHHBIX oteps (CUIT).
CrpykTypHble 3 ()EKThI B TOPOTOBBIX METO/AX.
Pentrenosckas ¢otornexkrpornas cnekrpockonus (POIC).
HcTounuku (pOTOHOB.
®opma U cABUTH (POTOINEKTPOHHBIX MMHKOB.
P®OC —cnekTpockonusi OCTOBHBIX YPOBHEH.
Crpykrypssble 3@ dextsl B POIC.




13.
14.
15.

16.
17.
18.

Nk =

N

10.

1.

12.

13.

14.

15.

16.
17.
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Mertoa BTropuuHO-HOHHOM Macc-criektpomerpun (BUMC).

dusnueckue ocHoBEI MeToga BUMC.

OCHOBHbBIE XapaKTEPUCTUKU PACHIBIIICHUS U (POPMYJIbI, HCIIOIb3yEMBbIE IIPU aHATTU3E KPUCTAIIIIOB

metogom BUMC.

XapakrepHble nmapameTpsl yctanoBok BUMC.

KauecTBeHHEII 1 KOoTndecTBEHHBIN aHaimm3 MetogoM BUMC.

ITocnoiiHbIi aHAIU3 MOJIYIPOBOIHUKOBBIX CTPYKTYP.

[Tpumenenne meroga BUMC B TeXHOIOTHY TTPOU3BOACTBA MOJIYITPOBOTHUKOBBIX TIPUOOPOB.
Tpemuii kon10K6UYM

MeTtoJ cIeKTpOCKONMMH 00paTHO-paccesHHbIX HOHOB HU3Kou sHeprun (COPUHD).

®dusnueckue ocHoBbl MeTo0B COPMHD.

Oco0eHHOCTH CIEKTPOB paclpeesieH!s] BTOPUYHBIX HOHOB IO SHEPTUSM.

N3ydenue coctaBa U CTpyKTypbl MOHOKpHcTauioB Mmetogom COPUHD.

Hetitpanuzanus nonoB. VccnenoBanue B3auMOJIEHCTBUS aJICOPOMPOBAHHBIX aTOMOB C MOBEPX-

HOCTBIO MOHOKpHcTaia kpemHus merogoM COPUHD.

N3ydenne nedekTHOM CTPYKTYpbl HOBEPXHOCTH KpucTamioB metogom COPUHD.

Meton pesepdopaoBckoro oopatHoro paccessHus noHoB (POP).

OcHoBHble koHuenuuu metona POP. UyscrBurenbHOcTh MeTona POP mis onpeneneHus

JJIEMEHTOB C Pa3JINYHON MACCOM.

B3aumocBsI3p 3HEPrUM PEryIUPYEMbIX YaCTHIL U TITyOHUHBI UX pacCesHUsl.

I'my6unHOe pasperienue, gocturaemoe B skcnepumentax POP. IIpumenenune merona POP s

aHaJIM3a COCTAaBAa MUILECHN: aHAIN3 TOHKOM IJIEHKH; aHAJIN3 TOHKOIIJIEHOYHBIX CIOUCTBIX CTPYK-

Typ; aHaJIN3 MaCCUBHBIX MUIIEHEH.

Meton nonHoi oxe-cnexktpockonuu (MOC). DMuccust 0xke-371eKTpOHOB NP HOHHOM BO30YX-

nennu. MoHunzanus BeyTpeHHUX 000j0ueK aroMoB MulleHu. HeanmabaTuueckue mnepexoisl B

KBa3MMOJIEKYJISIPHBIX CUCTEMAX.

CeueHue MOHM3ALMU BHYTPEHHHX 00OJOYEK MPU MOHHO-aTOMHBIX CTOJIKHOBEHUsX. CTpyKTypa

CIIEKTPOB O0Xe-3JIEKTPOHOB MPH MOHHOM BO30YkJeHUHU. Oxe-CIeKTpbl XUMHUYECKHUX COeINHE-

Huil. [IpuMeHeHne CIeKTPOCKOIHMH 0Xe-3JIEKTPOHOB NMPU MOHHOM BO30YXKACHUU Ui aHAJIN3a

ITOBEPXHOCTH TBEPABIX TEI.

KoHTponb npucyTCTBHS Ha MOBEPXHOCTH MHOPOJHBIX yacTHll. KOHTpPOJIb 32 OYMCTKON MOBEpX-

HOCTHU IIPU HOHHOM pactbuieHuu. M3mepenue npoduineit KoHIeHTpaluy 1o riryouHe.

Mertoa nonno-potonHoe cnekrpockonuu (MPC): MexaHn3M BOZHUKHOBEHUS CBECUEHUS; BBICBE-

YHBaHHE PACCESIHHBIX U BHIOMTHIX YaCTHUILI.

IIpumenenne Merona MPC mig aHanu3a NOIyNPOBOJHUKOBBIX CTPYKTYP: METOIMKA U3MEPEHUS

MHTEHCUBHOCTHU W3ITyYEHUS; ONpPEIeTIeHHe CKOPOCTH BTOPUYHBIX BO30YKICHHBIX YACTHUIL; CTIEK-

TPbI HOHHO-(OTOHHON AIMHUCCHUH.

MeTo/ CIEKTPOCKOMHUH PEHTTEHOBCKUX (JOTOHOB M MOHHOTO BO30YXICHUS.

[IpuMeHeHrne METOJI0OB MOHHON CIIEKTPOCKONHUU Ui (POPMHUPOBAHUS CHUCTEM METAIIM3AlUU U

MOJTyIPOBOJIHUKOBBIX CTPYKTYP B IPOU3BOJICTBE I1/T1 TPHUOOPOB.

Pexomenoayuu npu no02omogke K KOJ10KEUyMy
e 1popaboTaTh KOHCIEKTHI JEKIHMH 10 BOIPOCaM KOJUIOKBUYMA;
® [IPOYUTATH OCHOBHYIO U JIOTIOJIHUTENBHYIO JUTEPATYPY, PEKOMEHIOBAHHYIO 110 U3y4aeMbIM
BOTIPOCAM;
® OTBETUTbH HA BOIIPOCH! KOJUIOKBUYMA;
® TIpU 3aTPyIHEHHSX, IPOKOHCYIBTUPOBATHCS C TIPETIOaBaATEIIEM.
Kpumepuu ouyenueanusn

Onenka

HeynoB/jieTBOPUTEJIBHO | YIOBJIETBOPUTEIbHO XOpouIo OTJIMYHO




11

2 6aJ1a 4 6aJ1a 6 0a10B 8 0as10B
CtyneHt He 3Haer 3Hauu- | CTyleHT noBepx- | Crynent xopomo | CTyJeHT B IOJHOM
TEINBHOM YacTH BOIIPOCOB, | HOCTHO 3HAET BOIPO- | 3HACT Matepual, | 00bemMe 3HAeT MaTepH-

JO0IIYCKA€T CYICCTBCHHBIC

OMIMOKA B OTBETaX Ha

Cbl KOJUIOKBUYMaA, J10-
IMyCKacT HCTOYHOCTHU

IpaMOTHO U TO CyIIle-
CTBY H3JIaraet ero, J10-

aJl, TpaMOTHO U IO CY-
LIECTBY HM3J1araer ero,

IMyCKasi HCKOTOPBIC HE- | HE  JOOITyCKas

BOMPOCHI B OTBETE Ha BOIIPOC
TOYHOCTHU B OTBETC HA | CTBCHHBIX
BOTIPOC CTeli B  OTBETE
BOITPOC.

cyle-
HETOYHO-

5.2. O6pa3upl TECTOBBIX 3a1aHU
S: B macc-criekTpoMeTpax MpUMeHsIeTcs ... MacCHUIIBTP.
+: KBaIpyIOJIbHBIN
-1 KBaJpaTypHBIH
-: KBaJIpaTHBIN
-1 KBQJApaTUYHBII
-: KBaJIpaHTHBIN
-1 KBQJpUPOBAHHBIH
I: Pasmepsl
S: B merone BUMC oGpa3zerr 00bIYHO HMEET pa3Mephl B HECKOJIBKO ... .
- METPOB
+: MUWJUIUMETPOB
- MUKPOMETPOB
- HAHOMETPOB
I: Ananuzartop
S: OcHOBHOM y3€ll MacC-CIIEKTPOMETPA - ... .
+: Macc-aHaIU3aTop
-1 SHEproaHaanu3aTop
-: ra30aHaIN3aTop
I: O0bexTuB
S: Jlns ynyunieHus cOopa BTOPHYHBIX HOHOB B ipubopax BUMC ucnomnb3yioT ... 00bEKTHB.
+: UMEpPCHUOHHBIN
-: JUIMHHO()OKY CHBIN
-: IPOCBETICHHBIN
I: UmepcuonHsIit
S: Jlnsg ynyumeHus: coopa BTOpHYHBIX HOHOB B Ipuoopax BUMC ucnonb3yr0T HMEPCHOHHBIH ... .
+: 00BEKTUB
: OKYJIp
: mpeoOpazoBaresb
: IOJIAPU3ATOP
[: Huuaap
S: Jlnst cOopa MOHHOTO TOKA MPUMEHSIOT LMIIUHP ... .
+: @apanes
: Opankis
: OpaHkianHa
: OpaHkeHIITEHA
I: KBappymnois
S: KBagpynonbHbIi Macc-aHaTU3aTOp UMEET ... DJIEKTPOA.
-1
-2



+

I

:
I:
S:

3
4
MonHonoJin

[S—y
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13
4
: Buemrnuii

S: BHemHui 37€KTpo Tl MOHOTIOBHOTO (PHITbTOA ... .
+: 3a3eMIICH

I

: AIMEET IOJIOKUTEIbHBIN MOTEHIIHAI
: AIM€ET OTPULIATENIbHBIN TOTCHIUAI
: BHyTpenHnii

S: BHyTpeHHMIi 2J1eKTpO MOHOIIOBHOTO (PUIIBTOA ... .

. 3a3€EMIJICH
: IMEET MOJ0KUTEIbHBINA MOTeHIINAI

+: UMeeT OTpUIATENbHBIA MOTCHIUAT

I

:BOY

S: Tunuunoe ycunenue BOY paBHo ... .

- 10
: 100

+: 1000000

I

: 1000000000000
1
: Maccounbtp

S: B merone BUMC ncnomnb3yrores ... MacChuiIbTpBHI..
+: MarHUTHBIN CEKTOPHBIN

+: KBaJpyHOJIbHBIHI

+: MOHOIIOJIBHBIN

I

: OMEraTpOHHBIN
: KBagpymnons

MOHOIOIBHBINA MAaCC-aHATU3ATOP UMEET ... SJIEKTPOIA.

S: B kBaspymnoasHOM Macc-(UIbTpe ASUCTBYET ... TIOJIE.

: OJHOPOAHOC MArHUTHOC
. OTHOPOAHOC SJICKTPUICCKOC
. BBICOKOYaCTOTHO€ MarHuTHOC

+: BBICOKOYACTOTHOE JICKTPUIECKOEC
+: HEOTHOPOIHOE JICKTPHUYECKOEC

I

: HEOTHOPOJHOE MarHUTHOE
: MarsuTHbIi

S: B MarHuTHOM CEKTOPHOM Macc-(puIbTpe AeHCTBYyeT
+: OTHOPOJHOE MarHUTHOE

. OTHOPOAHOC JJICKTPUICCKOC

. BBICOKOYaCTOTHO€ MarHuTHOC

- BBICOKOYAaCTOTHOC 3JICKTPUUYCCKOC
: HCOOHOPOAHOEC IJICKTPUUICCKOC

. HCOAHOPOAHOC MAarHuTHOC

... IIOJIC.

12
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Memoouueckue peKOJweHOauuu no no020mosKe K mecmuposanuro

TecTsl — 3TO BOIIPOCH! WM 3aJaHus, IPEyCMaTPUBAOIINE KOHKPETHBIN, KPATKUM, YETKAN
OTBET Ha UMEIOLIUECS YTAJIOHBI OTBETOB. [Ipy caMOCTOATENIBHOM TOATOTOBKE K TECTUPOBAHUIO
CTYJICHTY HEOOXOIUMO:

a) TOTOBSCh K TECTUPOBAHUIO, MPOpadOTaTh NHPOPMAIIMOHHBIN MaTepHrall Mo JUCIUILIUHE.

ITpoKOHCYIBTHPOBATHCS C MPEToAaBaTeNIeM 0 BONIPOCY BbIOOpa y4eOHOMH JIUTEpaTyphl;

0) 4EeTKO BBISICHUTE BCE yCIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyzaer

IIPEJI0KEHO, CKOJIBKO BPEMEHHU OTBOJIUTCS HA TECTUPOBAHUE, KAKOBA CUCTEMA OLICHKU

pe3yabTaTOB U T.JI.

B) MpHCTyMnas K paboTe ¢ TeCTaMu, BHUMATEJILHO U /10 KOHIIA POYTUTE BOIIPOC U MpeJylaraeMble

BapHaHTHI OTBETOB. BriOepuTe mpaBuiibHbIE (MX MOXKET OBITH HECKOJIbKO). Ha oTnenbHOM JHCcTKe

OTBETOB BBIMUIINTE IIU(PY BONpoca U OyKBbI, COOTBETCTBYIOLIHE MTPABUIBHBIM OTBETAM;

T') B [IPOLIECCE PEUICHUS JKeNaTeIbHO MPUMEHSITh HECKOJIBKO MOAX0/I0B B PEILICHUH 3a/1aHUs. JTO

MO3BOJISIET MAaKCUMAJIbHO THOKO OMEpUpOBAaTh METOAAMHU PELICHNUS, HAXOs KaXKIbIN pa3

ONTHMAJIbHBIN BAPHAHT.

1) ecinu Bel BeTpeTniu upe3BbIuaiiHO TPYIHBIN uid Bac Bonpoc, He TpaTbTe MHOTO BpEMEHU Ha

Hero. [lepexoaure k npyrum tectam. BepHurech K TpyJJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeNIbHO OCTAaBbTE BpEMS JJIsl IPOBEPKH OTBETOB, YTOOBI M30€XKaTh MEXaHUUECKUX OIINOOK.
Kpurepuu onieHuBanus

Ouenka
HEYJIOBJIETBOPUTEIHHO yIOBJIETBOPUTEIHHO XOpOIIIO OTJIMYHO
0 6amnoB 3 Gama 4 Gamna 5 6amioB
Memnee 50 % npaBunbHO 50-70% npaBUIBHO 71-85% 86-100%
BBITIOJTHCHHBIX 3a/IaHUH. BBITIOJTHEHHBIX MPABIILHO MIPaBUIIBHO
3aaHMi. BBITIOJTHEHHBIX BBITIOJTHEHHBIX
3aJaHUM. 3aaHUN.

5.3. 3apanusn 1Jis1 1a60PaTOPHBIX 3aHATHI

JlaGopaTopHBIii MPAaKTUKYM SIBISETCS BaKHBIM JJIEMEHTOM OOydYeHHs, T.K. IPUBUBAET Ha-
BBIKM CaMOCTOSITENILHOM pabOoThI Ha pa3NIUYHOM JabOpPaTOpHOM OOOpPYAOBAaHHWU U YMEHHE IOJIb30-
BaThCs PA3IMYHBIMU IPUOOPAMU U HHCTPYMEHTaMHU.

Ilpumep munoeoit nabopamopnoii pabomet «OnpeaeneHue NnapaMeTpoB HOHHOI'O UC-
TOYHHKA ¢ HOHU3alHel 3JIEKTPOHHBIM yAapoM)»

[lenbto naHHOW pabOTHI SBJISETCS MCCICIOBAHUE XapPaKTEPUCTUK HMCTOYHHKA HOHOB B
MpOILIECCe HOHM3AIMHU paboyero ra3a ¢ MOMOIIBIO 3JIEKTPOHHOTO yaapa. B pabore onpenensercs 3a-
BHUCUMOCTH BBIXOJHOTO MOHHOT'O TOKa OT JABJICHUS pab0Yero raza B MOHH3AIMOHHON Kamepe, Tpe-
JACJIBbHBIC 3HAYUCHUA HAaBJICHUS pan60qer0 rasa, a Tak’K€ 3aBUCHUMOCTh MOHHOI'O TOKa OT 3HA4YCHHA
M0JITaBaEMOT'0 TMIOTCHIIAJIA.

Memoouueckue pekomenoayuu

BrimonHeHue Kaxaoi 1abopaTopHOi paObOThl CKIIABIBACTCS U3 CIICAYIONIMX ITAIOB.

1. CamocTosiTe/IbHAS MOATOTOBKA CTY/IEHTOB K padore. [lepen Hauanom paboOTHI CTyIeH-
ThI TOJDKHBI YETKO MPEJCTABIATH ce0e 11e7Tb padOThI, 3HATh CXEMY, METOJI U3MEPEHUs, (PU3NUCCKYIO
CYIITHOCTh OXHJJIaeMbIX pe3ybTaToB. Jl0KEeH OBITh TTOATOTOBJICH MPOTOKOJI U3MEPECHHM, COAepkKa-
I TaOIUIBI 7S 3aMIMCU PE3YNIbTAaTOB M3MEPEHHI U OCHOBHBIE pacueTHbie (popmybl. CTyIEeHTHI,
HE TIOATOTOBUBIINECA K pa60Te B COOTBETCTBUU C 3TUMU Tp€6OBaHI/I$IMI/I, K BBIIIOJIHEHUIO pa6OTI)I
HE JIOMTYCKATCA.

2. [IpoBeaeHne 3KcNEPUMEHTA. DTOT dTAIl OCYIIECTBISETCA B COOTBETCTBUU C METOIMYE-
CKUMH yKa3aHHSIMH, KOTOPBIE COJIEPKATCS B OMMCAHUM K KaxIoi padore. JlabopatopHbie u3mMepe-
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HUS Ha CTEHJIE CTYACHT MOKET HayaTh TOJBKO IOCIIe COOECEeIOBaHMUS € IpernojaBaTeieM U Moryye-
HUSI COOTBETCTBYIOIIETO JOIycKa. JIFoOble M3MEHEHHWsS B CXEME IMPOBOISATCS TPH OTKIFOUCHHUH
CXEMBbI OT UCTOUHHUKA HaNpspKeHUs. Pe3ynbTaTsl H3MepeHHst TPOBEPSIIOTCA MPEIoiaBaTeIeM.

3. CocraBjieHHe oT4YeTa O NpojaenaHHoW padote. K oTuery 0 BBHINOJHEeHHOH pabore
NpeAbSABIAIOTCS cileayIolue TpeOoBaHus:

3.1. Otyer AOmKEeH colepkaTh MCUYCPIIBIBAIOIINE JaHHBIC, KaK O IeIu PaboThl, TaK U O
pe3yJbTaTax B CIEAYIOUIeH MOCIeI0BaTEIbHOCTH:

a) 3amanue

6) CxeMa yCTaHOBKHU U OIMCAHUE METOJIMKU U3MEPEHH

B) [lepBUUHBIC SKCTIEPUMEHTAIBHBIC PE3YIIBTATHI 3a TIOAMKCKHIO TIPEoIaBaTes

r) Pe3ynpTarel 00paboTKH SKCIIEpUMEHTANbHBIX JAHHBIX, BKIIOYast rpauKu, TaOIULbI.

1) Ob1re BRIBOBI O pabOTe M 3aKIIF0OUCHUE, O KAYECTBE UCCIICIOBAHHBIX MaTEPHUAJIOB.

3.2. TekcT oTyeTa JOJKEH ObITh HAMMCAaH aKKypaTHO M pa300pUUBO OT PYKH WIM TPEACTaB-
JIeH B BUJIC paclieyaTKH, IMOCIe KOMITBIOTEPHOH BEpCTKU. B 000X ciTydasx TEKCT IOJDKEH Ipen-
CTaBIATH COOOI JIOTMUECKoe M3JI0KEHHE CylecTBa Bompoca. Henomyctumo npuseneHue Gopmyi,
Tabnui 0e3 pa3bICHEHH BCeX 0003HAUYCHM W COKpamieHui. OTYET MOJDKEH OBITh MOHSATEH IS
KaX/I0T0 YUTAIOLIET0 0e3 KaKuX-1100 JOMOJTHUTEIbHBIX BOIIPOCOB Y COCTaBUTENEH OTYETA.

3.3. [losny4eHHbIe 3aBUCMIMOCTH JIOJKHBI COMPOBOKIATHCS TEOPETUYECKUM 0OOCHOBAHHBIM
OO0BSICHEHHEM MPUYUH BIUSIOMIMX HA UX XO, JJI Yero B MPOILECCe COCTABICHUS OTYETa CTYJCHT
00513aH TI0 JIUTEPATyPHBIM UCTOYHUKAM O3HAKOMHUTHCSI C MATEPHUAIIOM, KOTOPBIA OBIIT 0OBEKTOM €T0
uccieoBaHus B JabopaTopuu. be3 Takoro 03HaKOMIJIEHHUS C UCIIBITYEMBIM METOJIOM CTY/AEHT He Oy -
JeT B COCTOSIHAW JaTh TPAaBHJIBHBIN aHAIHM3 TPOIECCOB, MPOUCXOMIINX B MaTepHane MpH JKC-
NIEpUMEHTE.

4. 3amura JadopaTopHoii padoThl ¢ nmpeacTaBjaeHueM otuyera. [Ipu cgade oryera cry-
JICHTBI JIOJDKHBI TIOKA3aTh MOHUMaHHUE CYITHOCTH (PU3MUYECKUX SBJICHUHN B MCCIIEJOBAHHBIX MaTepHa-
nax, 0OBACHUTH MOJyUYEHHBIE Pe3yNbTaThl U clienaTh BeIBOAbL. [Ipu pabote B maboparopun HeoOxo-
MO CTPOTO BBITIOJHSATH BCE MPaBUJIa TEXHUKH 0€30MaCHOCTH U yKa3aHMs MPeroiaBaTes.

6. I[Ipome:xyTOUHASI ATTECTALUSA

Cnucox 0CHOGHBIX 60NPOCOE K YCHIHOMY IK3AMEHY

1.OcHOBHBIE TMPOLIECCHI, MPOUCXOIAININE MpH OOMOapAMPOBKE BEIIECTBA JJIEKTPOHAMH H
MOHAMH U BO3MOXHOCTH MX HCIIOJIb30BAHUS B TEXHOJOTUU IPOM3BOJICTBA MOIYIPOBOIHU -
KOBBIX TPUOOPOB.

2.Knaccudukanus METo10B 3JEKTPOHHOM CIIEKTPOCKOIINH.

3.0Oco0eHHOCTH aHaIM3a MMOBEPXHOCTH TBEPJIOTO TEa.

4.VICTOYHMKY U3ITy4ECHHUS.

5. XapakTepUCTUKN SHEPTOaHATU3AaTOPOB.

6. [leTexToppl U3ITydeHN.

7.Crnoco0bl OYHCTKU MOBEPXHOCTH NMPOO B BaKyyMe.

8. MeTponoruueckue XxapakTepUCTUKH METOA0B AIEKTPOHHON CIEKTPOCKOIIHNH.

9.Heympyroe paccestHue 3JI€KTPOHOB U MOBEPXHOCTHAS! YyBCTBUTEIBHOCTD.

10. DnekTpoHHBIE CHEKTPOMETPHI. PacnpeneneHue 37M€KTPOHOB IO SHEPTHMM B METOAAX DJIEK-
TPOHHOU CIIEKTPOCKOIIHH.

11. PentrenoBckas ¢otosnexkrponHas cnektpockomnus (POIC). Ucrounuku ¢poronos. Popma u
cABUTU (POTORIEKTPOHHBIX MMUKOB.

12. CtpykrypHsbie 3pdexTs B POIC.

13. DnexrpoHHas oxe-cnekTpockonusi. OcHOBHbIE OXke-TTPOIECCHI.

14. 30C kak mMeToz aHanaM3a COCTaBa MOBEPXHOCTH.

15. Iloporossie meroabl. Cnektpockonus noteHuuana mosisaeHus (CIII). Cnextpockomnus
noHuzamoHHbIX noteps (CUII). CrpykrypHble 3 ()eKThl B TOPOTOBBIX METO/IAX.

16. MeTox BTOpUYHO-NOHHOM MacC-CIIEKTPOMETPHHN.
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17. OcHOBHbIE XapaKTepUCTUKH paclblUieHUs U (OPMYJIbI, UCIOIb3yEeMbIe MPHU aHAIU3e KpH-
craiuioB merogom BUMC.

18. ®dusnueckue ocHoBbl MeTona BUMC.

19. KauecTBeHHBIN U KoMW4uecTBEHHBIN aHanmnu3 Metogom BMC. TTocnoiiHblil aHaIu3 NoJaynpo-
BOJHMKOBBIX CTPYKTYD.

20. MeTtoa crieKTpoCKONuU 00paTHO-PaCCeSHHBIX HOHOB HU3KOM SHEPIUU.

21. OcoOeHHOCTH CIIEKTPOB pacrpeieeHNs BTOPUUHBIX HOHOB IO SHEPTUSIM.

22. dusudeckue ocHOBLI MeTo10B COPUHD.

23. U3ydeHune cocraBa u CTPyKTYpbl MOHOKpHcTaiioB merogoM COPMHD.

24. Meton pe3ephopaoBCKOT0 0OpaTHOTO pacCEsTHUS HOHOB.

25. YysctBuTenpHOCTh MeTo1a POP 11 onpeiesieHus 3JIeMEHTOB € pa3IMuHOM Maccoil.

26. OcuosHbIe KoHIEnIMI MeToaa POP.

27. B3auMOCBS3b SHEPTUHU PETYIUPYEMBbIX YaCTHUI] U INTyOUHBI UX PACCESTHUA.

28. 'mybuHHOE pasperieHue, jocturaemoe B dxcrepumenTax POP.

29. Ilpumenenue merona POP st aHanusa cocTtaBa MHUILEHU: aHAJIN3 TOHKOW IUIEHKH; aHAIIU3
TOHKOTIJIEHOYHBIX CIIOMCTBIX CTPYKTYD; aHAJIN3 MACCUBHBIX MUIICHEH.

30. MeTo1 MOHHOM 0Xe-CIEKTPOCKOMHH.

31. Monu3zanus BeyTpeHHUX 0007104eK aTOMOB MUILICHHU.

32. DMuccHst 0ke-3JIeKTPOHOB P HOHHOM BO30Y KJICHUU.

33. CedeHre HOHU3AIMH BHYTPEHHUX 000J04YEK MPU HOHHO-aTOMHBIX CTOJIKHOBEHHSIX.

34. CtpyKTypa CIIEKTPOB 0KE-3JEKTPOHOB NPH HOHHOM BO30YXKICHUH.

35. Oxe-CHeKTpbl XUMUYECKUX COCTMHEHHM.

36. CpaBHutenbHas xapaktepuctuka metona MOC.

37. CnekTpockonusi GOTOHOB HOHHOTO BO30YKICHUSI.

38. MeTtoa MOHHO-(DOTOHHOE CHEKTPOCKONHMM: MEXaHW3M BO3HHUKHOBEHHUS CBEUCHHMS; BBICBE-
YHBaHHE PACCESIHHBIX U BHIOMTHIX YACTHUILI.

39. Ilpumenenne merona UPC st aHanu3a NOJYNPOBOJHUKOBBIX CTPYKTYp: METOJUKA U3MeE-
pPEHUs] MHTEHCUBHOCTU M3JIyUYEHHUS; OIpeAeNieHUe CKOPOCTH BTOPUYHBIX BO30YKICHHBIX
YaCTHIL;, CIIEKTPbl HOHHO-(OTOHHOW AMHUCCHUH.

40. ):. MeTo CIEeKTPOCKONTUY PEHTTEHOBCKUX (POTOHOB M HOHHOTO BO30YKICHUSI.

Memoouueckue pekomenoayuu npu nOO20MoeKe K IK3AMeHy

[ToaroToBKa CTYJIEHTOB K dK3aMEHY BKJIIOYAET MPOpPabOTKy JIEKIUH, B TEYCHUU CeMecTpa U
HETMOCPEICTBCHHYIO TMOATOTOBKY B JIHHM, TPEIIICCTBYIONINE OK3aMEHy, BKIIOYas, KOHEYHO,
MOJITOTOBKY K KOJJTIOKBUYMaM, TECTHPOBAHUIO, BBIMIOJHEHUIO TaOOPAaTOPHBIX pabOT U WX 3aIUTY.

st TOATOTOBKM K OTBETaM Ha ASK3aMEHAIMOHHBIE BOMPOCH (OHU BBIJAIOTCA B KOHIIC
ceMecTpa) CTYACHT JOJDKEH MCIOIB30BaTh HE TOJIBKO KypC JICKIHM, HO U OCHOBHYIO U JIOTIOJHH -
TETIBHYIO JUTEPATYyPy JUIsl BBIPAOOTKHM YMEHHS JaBaTh Pa3BEPHYTHIC OTBETHI HA IOCTABJICHHBIC
BOITIPOCHI.

B Xo1e moaroToBku K SK3aMeHy CTYyACHTY HE0OX0IUMO oOpaliath BHUMaHHE HE TOJBKO Ha
YPOBEHb 3alIOMUHAHHUS, HO ¥ HA CTETIEHb NOHUMAaHUS U3y4aeMbIX BOIIPOCOB. A ATO JIOCTUTAETCS HE
MPOCTHIM 3ayYHWBAHHEM, & YCBOCHHEM IPOYHBIX CHCTEMATH3WPOBAHHBIX 3HAHWUN aHAJTUTHYCCKUM
MbluieHueM. Clie1oBaTelbHO, HETOCPEACTBEHHAs! MOATOTOBKA K 3K3aMEHY JOJKHA B Pa3yMHBIX
MIPOTIOPITUSX COUETATh U 3alIOMUHAHNE, U TTOHUMaHUEe TPOrPaMMHOTO MaTepHara.

Kpumepuu ouyenusanusn

Onenka

HEY/0BJIeTBOPHUTE/b- | YAOBJIEeTBOPUTEIbHO XOpouIo OTJIUYHO
HO 3 dasi1a 4 0aJi1a 5 6aJyi10B
0 0a/10B

IMocemenue menee 50 | Ilocemenne He MeHee | [locemenne He MmeHee | IlocenieHne He MeHee
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YUTEIbHOU YaCTU
Marepualia, J0MyCKaeT

HO 3HACT Marcpuall
OCHOBHBIX Pa3aciioOB U

3HACT MaTcpural,
I'PaMOTHO U 110 CYyIIC-

% JIEKIIMOHHBIX U 60% nexkumoHHbBIX W | 70 % JIEKIUMOHHBIX U | 85% JIEKIIMOHHBIX H
MPAKTUYECKUX 3aHs- NMPAKTUYECKUX  3aHS- | MPAKTUYECKUX  3aHs- | MPAKTUYECKUX  3aHs-
THH. THUM. THH. THUM.

CrtyneHt He 3HaeT 3Ha- | CTyneHT NmoBepXHOCT- | CTyAEHT XOpOIIo CTylleHT B MOJHOM

00bEMe 3HAET MaTepH-
aJ1, TPaMOTHO | TIO Cy-

CYIIECTBEHHBIC OMMO- | TeM Yy4eOHON JuC- | CTBY M3JaraeT ero, 10- | MIECTBY HU3JaraeT ero,
KU B OTBETax Ha UUIUIMHBI, JIOMYCKaeT | IycKas HEKOTOpbIe He- | He JIOMyCKas Cyllle-
BOIIPOCHI. HETOYHOCTH B OTBETE | TOUYHOCTH B OTBETE HA | CTBEHHBIX  HETOYHO-
Ha BOIIPOC. BOIPOC. CTei B OTBEeTEe Ha

BOIIPOC.

7. MeToau4ecKHe MaTepHaJIbl, ONpeiesiiolue MPole1yphbl OlleHUBAHUS 3HAHUIA, yMme-
HUii, HABBIKOB H ONBITA 1eSITEJILHOCTH
Tabnuua 6. PesyapTaThl 0OCBOCHUS yUeOHON AMCUMIIIINHBI, TIOJUIEKAIIHNE TPOBEPKE.

Pe3yabTarsl 00yueHus

OcHOBHbBIE MTOKA3ATEJIH OIICHKH

Buja onenounoro

(KOMIIETEHIIHH) pe3yJIbTaTOB 00yUeHHs MarepuaJjia
CrnocoOHOCTh K camoopra- | 3HaeT U MOHMMAaeT OCHOBHbIE Hay4HO-TeX- | KomokBuym
HU3aluu U camooOpa3oBa- HU4eckue npoliemsl B cBoel nmpeametHo | TectupoBanue

uuto (OK-7).

oOJactu.

HBIX TEXHOJIOTHH.

YMeer cucteMaTu3MpoBaTh HAYYHO-TEX-
HUYECKYI0 MH(OpMAIHIO 110 UCCIIeyeMon
Ipo0JIEME € HCII0JIb30BaHUEM KOMIIBIOTEP-

Bnaneer HaBblkamMu BbIOOpa METOAOB H
CPEICTBA pEUICHHUS] HAayYHO-TEXHUYECKHX
po0JieM B CBOEH MPEAMETHOM 00JIACTH.

Brinmonuenue u 3ammu-
Ta J1a00paTOPHBIX pa-
oot

CHOCOOHOCTh apryMEHTUPO-
BaHO BBIOMPATH U peain30-
BBIBATh Ha MpakTHKe Y ek-

TUBHYIO MCTOAHUKY OKC-

NIEPUMEHTAJILHOTIO UCCIIE0-
BaHUs IApaMEeTPOB U Xapak-
TEPUCTHUK MPHUOOPOB, CXEM,

YCTPOMCTB M YCTAHOBOK

9JICKTPOHUKH U HAHOJJICK-

TPOHUKHU PA3TTUIHOTI'O

q)YHKI_II/IOHaJ'ILHOFO Ha3Hadc-

Hus. (I1K-2).

JUCITUIIIINH.

CIIEOBAHUM.

3Haer mnpocreiiue GU3NUECKUe U
MaTeMaTHYeCKHUe MOJIEH; CTaHJapTHhIE
IIPOrpaMMHBIE CPEICTBA KOMIIBIOTEPHOIO
MO/IETTUPOBAHUS; OCHOBBI MPUKJIAIHBIX

YMeer aHaIM3UPOBATh MOJyYECHHBIE 3HA-
HUS JJ11 IPUMEHEHUS UX B PEAJIbHOM HC-

Buajeer TEXHOJOTMAMHU TNPHOOpETEHUS,
HCIIOJIL30BaHUS W OOHOBJIICHUS IMOJIYyUCH-
HBIX 3HAHMU C LENBI0 JalbHeHIero pocra
B IIpoeccHOoHaIbHOM 1€ TeIbHOCTH

KomnokBuym
TectupoBanue
Brinonxenue u 3amm-
Ta 1ab0paTOPHBIX pa-
oot

8. YueOHo-MeTOAHYeCcKOE o0ecnieyeHre JUCHUMIITIMHBI (MOXYJIs1)

8.1. OcHoBHas JUTEpaTypa:
OxwmaH P., 3uns6epunr E., Bectman-bpunkmansm 3., Kpait A. Macc-cniekTpoMeTpusi: anmaparypa,
TOJIKOBaHUE U mpuinoxeHus. Mocksa: Texnocdepa, 2013. — 368 c. http://www.technosphera.ru/

files/book pdf/0/book 306 769.pdf

Kyp6anoB M., Kytaues V. Pacnpiienne KkpuctaioB npu 60MOapaupoOBKe MOHO- U TTIOJIMATOMHBIMU

noHamu. DkcnepuMeHTabHbIE pe3ynbTaTel. LAP LAMBERT Academic Publishing. 2013, 128 c.
https://www.lap-publishing.com/catalog/details//store/gb/book/978-3-659-35664-3/

Kapmoxkos A.M., MonokanoB O.A., Co3aeB B.A., /lenerkaesa JI.M. BropuuHo-HOHHAsI Macc-CIeK-
TPOMETPHSI B UCCIIEOBAHUAX MAaTEPHATIOB 3JIEKTPOHHOM TexHUKHU. Bnanukaskasz. 2012, 85 c.



https://www.ljubljuknigi.ru/search/gb?q=+%D0%A3%D1%87%D0%BA%D1%83%D0%BD+%D0%9A%D1%83%D1%82%D0%BB%D0%B8%D0%B5%D0%B2&via_keyword=1
https://www.ljubljuknigi.ru/search/gb?q=+%D0%9C%D1%83%D0%B7%D0%B0%D1%84%D1%84%D0%B0%D1%80+%D0%9A%D1%83%D1%80%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2&via_keyword=1
http://www.technosphera.ru/files/book_pdf/0/book_306_769.pdf
http://www.technosphera.ru/files/book_pdf/0/book_306_769.pdf
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8.2 JlomostHuTEIBLHAS JIUTEPATYPA:
UYepennn B.T. “Nonnsii 3081, HaykoBa nymka, 1990.
Komapos @.®., Kymaxos M.A. u np. “Hepazpymatoniuii aHaan3 NOBEpXHOCTEN TBEPIBIX TEI HOH-
HbIMU ITydykamu~, MuHCk, 1987.
AGposin .A. u ap. “Dusndeckrie OCHOBHI JIEKTPOHHON U MOHHOW TexHUKH, M.: Bricias mkona,
1984.
ITonn C.C., benuk C.®., /Ipo6uu B.I'"., ®epneuep B.X. “UonH0-)OTOHHAS YMUCCHS METAJJIOB”,
TamxkenT, uz-so “©AH”, 1989, ¢.164-176.
Hopoxkun A.A. u np. “HUonHas oxe-cnektpockonus”’, Jleaunrpan, 1983.
[Terpos H.H. u np. “/InarsocTrika MoBEpXHOCTEN ¢ MOMOIIBIO MOHHBIX IyYKOB”, N3-BO JIeHuHrpa-
CKoro yH-ta, 1977.
Bonkos C.C. u np. “Cnexrpockonus 00paTHO-pacCeIHHbIX HOHOB HU3KHUX 3Hepruii”. O630pbl MO
AJIEKTPOHHOM TeXHMKe, cepus 7, BoI. 15 (820), 1981.
DNeKTpOHHAs ¥ MOHHAs CIEKTPOCKONUS TBepAbIX Tes. M.: Mup, 1981.
Opeiinman JI., Moitep Jl. “OcHOBBI aHaJIN3a MOBEPXHOCTEN U TOHKUX IUIEHOK’, M.: Mup, 1981.
XuMm. Pur3nka MoBepxXHOCTH TBepAoro tena. M.: Mup, 1980.
Tonkue nnenku. Bzanmuas nud¢ysus u peakunu (mox pexn. k. Ioyra, K. Ty, Jlxx.Meiiepa). M.:
Mup, 1982.
3apy0OerxHas 3JeKTpoHHas TexHHuKa, Ne9, 10, 1986.
“PacrmipuieHre TBEPIBIX T€T HOHHOU OomMOapaupoBkoit”, moa pen. P.bepuma, M.: Mup, 1986.

8.3 llepuoguyeckue u3aHus.
HayuHble )xypHabl:
1. Ycnexu ¢u3nyueckux HayK.
2. ®u3nKa TBEpAOIO TeNa.
3. UzBectus AH PO, Cepus duznueckas.
4. Heoprannueckue MaTepHasbl.

U JIp.
8.4. UnTepHeT-pecypcesbl

OnekrponHas omdmmotexka KBI'Y ..., http://lib.kbsu.ru
€IMHOE OKHO JIOCTYIa K 00pa30BaTENbHBIM PECypCaM............ http://window.edu.ru
NHDOopMaITHOHHO-CTIPABOYHBIN TIOPTAM. .. . veeeeveeenereeeereeaereesseeesseeessseeens library.ru
[TyGnuyHas 31eKTPOHHAS OMOTHOTEKA. ....cvveeeveveenrerererieennens Public- library.narod.ru
Poccutickuii 0011e00pa30BaTEIBHBIN TOPTAM....cvveeevveeenvreennnnens www.school.edu.ru
®enepanbHblii mopTain «POCCUICKOE 00PAZOBAHUEN.......cveeuverereeeennnne www.edu.ru
OHIMKIIONEINN, CIIOBAPU, CIIPABOTHHKH. .......vvveeeerreernerenns www.enciklopedia.by.ru
Poccuiickas rocynapcrBennas oubnuoreka (PI'B)................ E-mail: post@rsl.ru

bubnuoteka Poccutickoii akanemun Hayk (BAH).....E-mail: ban@info.rasl.spb.ru.
http://www.ban.ru

Memoouueckue yka3anus K 1a00pamopHbiM 3aHAMUAM
1. YuebHoe mocobue K 1abopaTopHBIM padoTaM 1Mo TeMe «MeToIbl TMarHOCTHKY MaTEepHaJIOB U U3-
JeJINAIN DIIEKTPOHHON TEXHUKHU C TIOMOIIBIO HOHHBIX My4ykoB» Hampuuk, KbI'Y, 2015 1.
CocraBunmu: Kapmokos A.M., Kapmokosa P.10O., JlpimexoBa A.X.
9. IlporpaMmHoOe obecredeHrne COBPEMEHHBIX HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
1. CTyeHThl UMEIOT JOCTYT K €IMHOMY 00pa30BaTeIbHOMY MOPTaly, IJIe MOT'YT B OTKPBITOM JI0-
CTYyII€ MOJIb30BaThCA PecypcamMy yueOHO-METOIMUECKOM TUTepaTyphbl, BISIOIUMUICS pa3padoT-
kamu Benymux BY30B Poccun.
2. JIns peTUHTOBOTO KOHTPOJIS CIIONIB3YEeTCS CHCTEMa KOMIIBIOTEPHOI'O TECTUPOBaHMs Ha 0aze
nporpaMMHoro obecrneuenus Moodle.


http://www.ban.ru/
mailto:ban@info.rasl.spb.ru.
mailto:post@rsl.ru
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3. Ilpu BBINIOSTHEHUH JIAOOPATOPHOTO MPAKTUKYMa CTYCHTHI B 0053aTEIIbHOM MOPSAKE TPOBOJISAT
00paboTKy SKCTIEPUMEHTAIBHBIX JaHHBIX C IPUMEHEHUEM NporpamMmHbIx cpea Microsoft Exell,
MathCad.

4. B pamkax obecrnieueHHs] IPUMEHEHHUS! KOMIIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIIbHOM IpoIecce
UMEIOTCS CHEeIMaIN3UPOBAHHBIE KOMITBIOTEPHBIX KJlacca ¢ COBPEMEHHBIM IPOrPaMMHBIM obecrieye-
HUEM U UMEIOIUM Bbixo/ B HTepHeT

9. IIporpamMmHoe o0ecrieyeHre COBPEMEHHBIX HH(POPMALMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHH

1. CTyneHTbl HMMEIOT AOCTYN K €IWHOMY 00pa3oBaTelbHOMY MOpTaly, IZleé MOTYT B
OTKPBITOM JOCTYIIE TOJIb30BaThCA pecypcamMu yueOHO-METOIUUECKON JTUTEepaTyphl, SBISIOIUMUCS
paspaborkamu Benymux BY30B Poccun.

2. J1ns peNTUHIOBOTO KOHTPOJISI UCIOIB3YETCSI CUCTEMA KOMIIBIOTEPHOI'O TECTUPOBAHUS Ha
0a3ze mporpammHuoro obecrieuenus Moodle.

3. I1pu BBINOHEHUH JIAOOPATOPHOTO MPAKTUKYMa CTYACHTHI B 0053aTEIbHOM MOPSAKE TPO-
BOAST 00pabOTKY SKCIEPUMEHTANIBHBIX JAaHHBIX C MPUMEHEHHWEM IPOrpaMMHBIX cped Microsoft
Exell, MathCad.

4. B pamkax obecrieueHUs] IPUMEHEHHSI KOMIIBIOTEPHBIX TEXHOJIOTMI B 00pa30BaTeIbHOM
IIPOLIECCE UMEIOTCS CNELMATIN3UPOBAHHbBIE KOMIIBIOTEPHBIX KJIaCCa ¢ COBPEMEHHBIM IIPOTrPAMMHBIM
o0ecrnieueHneM U UMEIOIINUM BbixoJ B IHTepHeT.

10. MarepuajJbHO-TeXHHUYECKOE OOecredeHue QU CIUIINHBI

MarepHuanbHO-TEXHUUYECKYIO 0a3y JUIs IPOBEACHUS 3aHATUN MO JUCHUIUINHE COCTaB-
JISIOT:

e CIEUMAIM3UPOBAaHHAs ayJUTOPHsI, UCIOJb3yeMas MpHU MPOBENCHUN 3aHATHI JIEKIMOHHOIO
trna Ne238, ocHallleHHass MyJIbTUMEIUHHBIM ITPOEKTOPOM U KOMIUIEKTOM almapaTyphl, M03-
BOJISIFOLIEH JeMOHCTPUPOBATH TEKCTOBBIE U rpadudeckre MaTepHabl;

e paboyee MECTO MpENoIaBaTeNs;

e paloumue MecTa CTYJCHTOB.

MynpTuMenuiiHas Mpe3eHTalusl, CONPOBOXKIAIONIAs JIEKIHMIO, TO3BOJSET Mpenojia-
BaTENI0 AKLEHTHPOBaTh BHUMAaHME CTYIEHYECKOW ayJIUTOpPUU Ha KIIOYEBBIX BOIIPOCAX
JIEKIUH.

JucuumuinHa obecriedeHa:

e TECTOBBIM MaTepHajaMd B  3JIEKTpOHHOH oOyuaromiedt cucreme «Moodle» (OTKpbITHIN
YHHUBEPCHUTET);

e  KHI)KHBIM (OHJIOM OMOJINOTEKH;

e DJIEKTPOHHBIMHU BEPCHSIMHU JEKIUNA U YIEOHHKOB.

JlaGopaTopHbie 3aHsATHSI MPOBOAATCS B yaboparopuu Nel53 «Dusnka KOHIEHCHUPO-
BAaHHOT'O COCTOSIHUS, OCHAILICHHOW HE0OXO0AUMBIM 000pYA0BaHUEM U CTEHIAMHU Ul U3y4e-
HUS CTPYKTYpPBI U CBOIMCTB TBEPBIX TEJ.

CryeHTbl UMEIOT JOCTYI uepe3 MHTepHeT 10ocTym K 3JeKTPOHHOM oOyuaroreit cu-
cteme «Moodle» (OTKpBITEI YHUBEPCUTET), KOTOPas TMO3BOJISIET Pa3MeEIIaTh JIEKTPOHHBIE
yueOHbIe Kypchl B CBOOOIHOM JOCTYIIE JUISl CTYJICHTOB YHUBEPCHUTETA.

[Ipy mpoBeneHNH 3aHATHI JIEKIIMOHHOTO THIIA, CEMUHAPCKHUX 3aHSATHUIM UCTOJIb3YIOT-
csl:

JUIEH3UOHHOE MPOrpaMMHOE o0ecrieueHue:

[Mponyxter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamucka (Open Value Subscription);
AnTHBHpYCcHOE mporpamMmHoe oOecrneuenne Kaspersky Endpoint Security CranmapTHbIi
Russian Edition;
AltLinux (AnsT O6pazoBanue 8);
CBOOOJTHO PacCIpPOCTPaHSIEMbIC TPOTPAMMBI:



19

Academic MarthCAD License - mareMaThdyeckoe MPOrpaMMHOE oOecredeHue, KOTopoe
MO3BOJISIET BBITIOJIHSATH, aHATM3UPOBATh BAKHEHIITNE WHXCHEPHBIC pacyeThl H 0OMEHHUBATHCS MU,
WinZip nnst Windows - mporpamm Juist CKaTusl U pacriakoBKHU (aiiios;

JInist CTyZIEHTOB C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 370POBBSI CO3JIaHBI CIICITHATBHBIE
YCIIOBUS JJIS TIOJTy4EHUs] 00pa30BaHMUs.

B memsix AOCTYMHOCTH TIONyYeHHS BBICHIETO OOpa3oBaHMs IO 00pa30oBaTEIHHBIM
nporpaMMaM HHBAJIHIAMHU U JIMIAMH C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMHM 3/I0POBbSI YHU-
BEPCUTETOM 00€CIIeUNBACTCSI:
aJIbTepHAaTUBHOM Bepcuel odunmansHoro caiira B cetu «VIHTepHET» 111 C1a00BUIAIINX;
MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIETO 00YJAIOMIEMYCsl HEOOXOIMMYIO TIOMOIITH;

IS UHBAJIM/JOB U JIMIl C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS 110 CIYXY — AyOJIupo-
BaHUE BCIIyX CIPaBOYHON MHGOpPMAIMU O paclucaHUM y4eOHBIX 3aHATHH; oOecrieueHue HaJiexa-
IIMMU 3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHHS HH(OPMAIIUH;

JUTS. MHBAJIMAOB U JIMII C OTPAHWYCHHBIMHA BO3MOKHOCTSIMH 370POBBS, IMEIONINX HapyIIIe-
HUSl OIOPHO-ABHUraTeIbHOIO ammapara, CO3JaHbl MaTepHalbHO-TEXHHUYECKHE YCIOBUS olecre-
YHBAOIINE BO3MOXKHOCTH OECHPEISTCTBEHHOTO TOCTYINa OO0YyYaroIluXcs B y4eOHBIC MOMEIICHUS,
00BEKTY MHUTaHUs, TyaJleTHbIEe U JpyTue MOMEIICHUS YHUBEPCUTETa, a TakKe MpeObIBaHUS B yKa-
3aHHBIX TIOMENICHUSIX (HAJIMYHME PACIIUPEHHBIX JBEPHBIX IMPOEMOB, MOPYYHEH M JAPYTHX TMpH-
CIIOCOOJICHMIA).

JIucT u3MeHeHuii (JOMOTHEHUI) B paboueli mporpaMmme JUCITUTUTHHBI (MOJTYJIS)
10 HAaIIpaBJICHUIO MTOATOTOBKHU
11.03.04 DneKkTpoHUKA M HAHOJIEKTPOHUKA HA 2021 — 2022 yyeOHbIi 1o/

Ne i/ dnement (myHkT) PII/ Ilepeyenb BHOCUMBIX | [Ipumeuanue
U3MEHEHHM I

Obcyarcoena u pekomeno08ana Ha 3acedanul Kagheopl_

QJCKTPOHUKH U !!I/IQIQ[QOBLIX I/IH!hO[zMa!!I/IOHHHX TCXHOHOFHﬁ,

pOTOKOJ Ne OT « » 2021 r.

3aBenyommuii kadeapoi / P.II Temes /

noAIruCh pach/I(prBKa noanucu Jara
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