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1. OHEHOYHBIE MATEPUAJIBI IJIS1 MTIPOBEJAEHUSA
IMPOMEXYTOUYHOM ATTECTAIIMH OBYYAIOIIIUXCS 1O
JAAUCHUIVIMHE (MOAYJIIO)

OueHoYHbIe MATEPUHAJIBI — OTO COBOKYMHOCTh Y4€OHO-METOIUYECKHUX
MaTepHrasioB (KOHTPOJBHBIX 3aJaHui, ONMUCcaHuil (OpM U MPOIEYP), TPEIHAZHAYCHHBIX
JUIST OLICHKM KauecTBa OCBOCHHUSI OOYyYalOIIMMUCS JaHHOW MUCIUIUIMHBI KaK YacTu
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMBI.

Lleab — OLIEHUTH COOTBETCTBUE 3HAHWUM, YMEHUW W YPOBHS MPUOOPETEHHBIX
KOMIIETEHIIMH, 00yYaroluxcsi LeasiM U TpeOOBaHUSM OCHOBHOM  0Opa3oBaTelbHOU
MporpaMMbl B X0JI€ MPOBEJACHUS TEKYIET0 KOHTPOJIS ¥ MPOMEKYTOUHOM aTTeCTaIUU.

OcHoBHast 3agaya — 00€CIEUUTHh OIICHKY YPOBHA C(HOPMHPOBAHHOCTH
oOmienpodeccuoHaIbHbIX U MPO(ECCHOHATBHBIX KOMIIETEHIIUNA, MPHUOOPETaeMbIX
00y4JaromumMcsi B COOTBETCTBUU C ITUMHU TPEOOBAHUSIMHU.

[IK-6.1 - ocymecTBIsieT NPOBEPKY DJIICKTPUUECKUX MapaMETpOB W3JICTUN
"cucTema B KopIryce' Ha COOTBETCTBHE TPEOOBAHUSAM TEXHUUYECKOTO 33JIaHHMS

[1K-6.2 - wucnoeiThiBaeT u3Aenus 'cucrema B Kopiyce" Ha YCTOMYHMBOCTH K
BHEIIHUM  BO3JCHCTBYIOIMM  (akropaM ¢ Ha COOTBETCTBUE TpeOOBaHUSIM
TEXHUYECKOT0 33/IaHMS;

[1K-6.3 - mpoBOAMUT MpeaBapUTEIbHbIE U3MEPEHUSI ONBITHBIX 00pa3LoB WU3AeIni
"cuctema B kopmyce";

[1K-6.4 - oOpaOaTbiBaeT pe3yJabTaThl HM3MEPEHUN W WCIBITAHUN OIBITHBIX
oOpa31oB u3zenuii ""cucrema B kopmyce'.

KonTposab 3Hanunii oOy4aronuxcs npoBoAUTCS B popMe TEKYIIEro KOHTPOIS U
IIPOMEKYTOYHOMN aTTECTALINM.

[Ipu oueHuBanuu (ONpENEICHUU) pE3YyIbTATOB OCBOCHUS  JAMCIUILIMHBI
NPUMEHSIETCS TPAAULIUOHHAs cucTeMa (3a4TEHO, HE3aUTEHO).

HﬂCl’lOpT OHJA OHCHOYHBIX CPEACTB N0 JUCHUILJIHUHE
Ne | Ne KouTposmpyem Kon Jtan ¢gopMHpOBaHUS Bup, meron,
n/ | pasier  pie pa3mesbl KOHTPOJI KOHTPOJIMPYeMO dpopma
m | (TeMBbI) H- KOMIIeTeHIMU (WJn eé OLICHOYHOI'0
JUCIHUTNJINHDI pyemoii 4acTH) cpeacrTsa
(pe3yJbTarhl 0 | KOMIIEeTe
pasaesam) H-IIUH
(um eé
4acTH)
1|1 BBenenue T1K-6.1, JleknimoHHble  3aHATUA | 3ader
[IK-6.2 o0yJaromuxcs B
TEUeHHe y4eOHOro
ceMecrTpa




MCTOI[BI HK-G]_, HCKHI/IOHHBIC, AHaTUTUYECKUH OTYET 110
U3MEpeHHS ITK-6.2, | mabGoparopHsie, Cal‘gocm’”em’m”
pabore, Pe3yIbTaThI
anekrpopusnueck | [1K-6.3, | mpakrudeckue M| Demenns sagau, otsers:
X napamerpoB [1K-6.4 CaMOCTOSTENIbHBIE HA TECTOBBIC 3a]AHHA,
MIOJXYIIPOBOAHUKOB 3aHATHUA 06yanOLLII/IXC$I OTYEThI o
B TeyeHHWEe ydeOHOro | /1abopartopusiM paboram
cemectpa C IepUOAMYHOCTRIO 1 pas
B ABC HCACIIN,
3a4er
MeTonsl I1K-6.1, JlexunoHHEIE, AHaJIMTHYECKHIT OTYET 110
HACCIENOBAHUS IT1K-6.2, n1aboparopHbIe, Ca}g"CTO’[Tem’HOH
a00TC, C3YJIbTAaThl
snepretuueckoro | I1K-6.3, MIPaKTHYECKHE u |P Pesy
pCH.ICHI/IH 3a1a4, OTBCTHI
CIIEKTpa [1K-6.4 CaMOCTOSITENIbHBIE Ha TECTOBBIC 3a[AHN,
AICKTPOHHBIX 3aHATUS OOYYAIOIIUXCS | OTYeTHI 1o
COCTOSTHUM B B TeuyeHHe y4eOHOro | /1abopaTopHeM paGoram
MOJTYIIPOBOTHUKOB cemecTpa ¢ mepuoHoCTElO 1 pas
BIX  MHKPO- U B JIBE HEZlENH,
3a4eT
HAaHOCTPYKTYpax
[Ipenm3nonnas T1K-6.1, JlexkunoHHEIE, AHATUTAYICCKUI OTYCT IO
npopmiomerpust | I1K-6.2, | maGoparopHsie, Cal‘gOCTO"Te“"HOH
a00Te, €3VYJIbTAThI
noBepxHoctu | IIK-6.3, | mpakrtuueckue u |P peay
HK 6 4 peH.IeHI/Iﬂ 3a1a4, OTBCTHI
U3MepeHue -6. CaMOCTOSATENbHBIE HA TCCTOBBIC 34]AHMA,
TCOMETPHUYCCKUX 3aHATHS OOYYArOIIUXCS | oTueThl 1o
pa3MepoB B B TeuyeHHe y4eOHOro | /1abopaTopHeM paboram
CTPYKTypax ceMecTpa ¢ MEPUOANYHOCTHIO 1 pa3
B JIBE HEJEIIH,
>JIEKTPOHUKH AABC HEA
3a4eT
Mertonsl T1K-6.1, JleknnoHHEIE, AHATUTUYECKUH OTYET 110
U3MEpCHUS I1K-6.2, | mpakrudeckue p | CAMOCTOATCILHOM
1K-6.3 paborte, PE3YIBTATHI
cocTaBa TBEPIBIX| .3, CaMOCTOSATENbHBIE
HK 6 4 6 peuieHuA 3ada4, OTBCTHI
Tell 51 -6. 3aHATUS.  OOYYAIOMIMXCS | ya tecToBBIC 3a5aHMS,
KOHIICHTPAI[MOHH B TeueHUe Y4eOHOro | 3ayer
bIX Mpoduiei 1o ceMecTpa
OCHOBHBIM u
MIPUMECHBIM
KOMIIOHEHTaM
Hudpakmuonnsie | [1K-6.1, JleknimoHHbBIE U | AHAIMTHYECKUN OTYET 110
meroasl a”anmsa I1K-6.2, CaMOCTOSATENbHBIE CaMOCTOATEILHON
. 1K-6.3 6 pabore, OTBETHI Ha
KPUCTALTMICCKON .3, 3aHATHS OOYyYaroIIMXCs
I1K-6.4 B TEUYEHHE eOHOro TeCTOBMIE S
CTPYKTYPHI . y4 3a4eT
cemecTpa

2 ®opMBbI TEKYIIET0 KOHTPOJIA

Texkymmui KOHTPOJIb YCIIEBAEMOCTH MTPOBOJAUTCS C LEIbIO ONMPEACIICHUS CTEIICHU
YCBOCHHSI y4eOHOTO MaTepuaia, CBOCBPEMEHHOTO BBISIBICHHS U YCTpPaHCHUS
HEJIOCTaTKOB B TOJATOTOBKE OOY4YalOIIMXCA U TPUHATAS HEOOXOJAMMBIX Mep IO
COBEPIIICHCTBOBAHUIO METOJMKHU MPENoJaBaHus yuyeOHOW TUCHUIUIUHBI, OpraHU3aIuu
paboThl O0yYarOMUXCS B XOJ€ yUEOHBIX 3aHATHA W OKa3aHWS WM WHIUBUIYATbHOU
ITOMOLIY.
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K KOHTpOIIO TEKyIled yCIeBa€MOCTH OTHOCSITCS IPOBEpPKA 3HAHUM, YMECHUH U
HABBIKOB OOYYaIOIIMXCA: Ha 3aHIATHIX, MO PE3yJIbTaTaM BBIMOJHEHHUS OO0YYarOIIMMUCS
WHJIUBUYaJIbHBIX 3a/JaHUM, NPOBEPKM KauyeCTBA KOHCIEKTOB JICKIMMA H HWHBIX
MaTepHaoB.

Texkymui KOHTPOJIb 0 AUCUUIUIMHE «MeToIbl uCcleq0BaHusl HAaHOMATEPHUaoB,
MHUKPO- U HAHOCHUCTEM» MPOBOJAUTCA B BUJE TECTOBBIX OMPOCOB MO OTACIBHBIM TEMaM
JUCHUIUIMHBI, TPOBEPKH  3aJlaHUM, BBINOJHSAEMBIX CaMOCTOATEIBHO W  HA
71a00paTOPHBIX 3aHATHUSIX, a TAKKE DKCIPECC — OMPOCOB W 3aJaHUM MO JEKIIMOHHBIM
MaTepuallaM M JabopaTOpHBIM paboTaM. YueOHble MOCOOHUS, PEKOMEHIyeMble s
CaMOCTOSITEIbHON pabOThl U MOATOTOBKU K JAOOPATOPHBIM 3aHATUSM OOYyYarOLIUXCs
M0 AUCHHUIUIMHE «MEeTOobl MCCIIeI0BAaHNS HAHOMATEPUAIOB, MUKPO- U HAHOCHUCTEMY,
coJiep>KaT HEOOXOJIMMBIN TEOpeTUUYeCKHil maTepuas. Pe3ynbTarbl camMOCTOSITENbHOU
paboThl KOHTPOIUPYIOTCS MPENOABATEIIEM.

3 ®opMBbI MPOMEKYTOYHOTO KOHTPOJIS
DopMOK TPOMEKYTOYHOTO KOHTPOJIS MO JTUCUMIUIMHE sIBJIsETCA 3adeTr. Dopma
MIPOBEJICHUS 3a4€Ta — YCTHBIA OTBET, IO YTBEPKIACHHBIM 3K3aMEHAIIMOHHBIM OHMJIETaM,
c(hOpMYJIIMPOBAHHBIM C YYETOM COJACPKaHUS yUeOHON TUCIUTUINHBI.

4. OnucaHue moka3arejieili 1 KpUTepHeB OLCHWBAHHUSA KOMIIETEHUMI HAa
Pa3IMYHBIX ITANAX UX (POPMHUPOBAHUSA, LKA OLCHUBAHUA

Onenka creneHu (GOpPMUPOBAHUSA YKa3aHHBIX BbIlIE (M. 1) KOHTPOIMPYEMBIX
KOMITETEHIMI y 00yYaromuXxcsl Ha pa3jnyHbIX 3Tanax ux (pOpMUPOBAHHS MPOBOJUTCS
MpernojiaBaTejieM BO BpeMs JICKIUN, KOHCYJIbTallMd W JIaOOPAaTOPHBIX 3aHSATUH I10
IIKaJ€ OLEHOK «3a4TCHO» — «HE 3a4T€HO». TEeKyImud KOHTPOJIb IO AWCLMIUIAHE
IIPOBOJIUTCS B BUJIE TECTOBBIX ONMPOCOB MO OTAEIIBHBIM TEMaM JUCUUILIAHBI, IPOBEPKHU
3aJJaHM, BBITIOJHAEMBIX CAMOCTOSITENIbHO, M Ha JIADOPATOPHBIX 3aHATHSIX, & TaKKe
JKCIPECC — ONPOCOB M 3aJaHUil MO JIEKIMOHHBIM MaTepuajliaM U JIabopaTOpPHBIM
paboram. @opMupoBaHUE y OOYYAIOIIMXCA BO BpeMsl OOyUYEeHHS B CEMECTPE YKA3aHHbBIX
BBIIIE KOMIIETEHIMI Ha 3Tamax JIabopaTOPHBIX 3aHATHI U CaMOCTOSTEIBHON pabOThI
OLICHMBAETCS 10 KPUTEPHUSAM ILIKAJIbI OLEHOK - «3aU4TE€HO» — «HE 3a4TeHO». OCcBOEHHE
MaTepuana JUCUUIUIMHBI UM JIOCTATOYHO BBICOKAas CTENEHb (POPMHUPOBAHUS
KOHTPOJUPYEMBIX KOMIETEHIMI 00ydaromerocsi (CBOEBPEMEHHBIE BBIOJIHEHUE MU
3alIUTa OTYETOB IO JIAOOpaTOPHBIM paboTaM CIy>KaT) OCHOBAaHMEM i JOIycKa
00yy4arouIerocs K 3Taiy NpoMeKyTOYHON aTTECTAllUU — 3a4eTy.

YPOBEHb TEOPETUYECKOW MOJATOTOBKU CTYAEHTA ONPENEIAETCS COCTAaBOM U
CTETEeHbIO (HOPMUPOBAHUS TPUOOPETECHHBIX KOMIETCHIIUN, YCBOCHHBIX TEOPETHUECKUX
3HaHUWA U METOJOB, a TAK)KE YMEHHEM OCO3HaHHO, 3(PEKTUBHO MPUMEHATh UX NpHU
pELIEHUH 3a/ad LEeJICHAPaBICHHOIO MPUMEHEHHUs Pa3JIMYHBIX TPYNIl MAaTEpHAOB B
AIEKTPOHHOMN TEXHUKE.

[lenbro mpoBeIEeHUs TPOMEKYTOUHOM aTTeCTallMM (3a4eTa) sIBISIETCS POBEPKA
o0menpodeccCuOHANBbHBIX U NPO(ECCUOHATBHBIX KOMIIETEHIUMN, NPUOOPETEHHBIX
CTYZIEHTOM IIpM U3YYEHUHU IUCHUIUIMHBI «METOIbl HCCIIEI0BAHUS HAHOMATEPHUAJIOB,
MUKPO- U HAHOCUCTEM.
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3ader opraHuzyeTcs U OCYIIECTBISETCS, KaK MPaBwiio, B popme codece10BaHMs.
CpenctBoMm, OMpeeIaIONINM COJIEpKaHNe COOECeIOBaHMS CTYICHTA C DK3aMEHATOPOM,
SABJISIETCS ~ YTBEPXKIACHHBIM  DK3aMEHAIIMOHHBIM  OWJIET, COJEp)KaHHE KOTOPOTO
onpenensiercst OIIOIT u Hacroseit padodeit mporpaMmMoil. DK3aMeHAITMOHHBIA OMIIEeT
BKJIIOYAET B ce0s1, KaK IIPABWIIO, JIBA BOMPOCA, KOTOPHIE OTHOCSTCS K YKa3aHHBIM BBIIIIE
TEOPETUYECKUM pa3jieiaM AUCITUTIINHEI.

OueHke Ha 3aKITIOYUTENIBHOM CTaauu 3auera MOJBEPraroTCs YCTHBIE OTBETHI
HK3aMEHYIOIIETOCS Ha BOMPOCHI HK3aMEHAIMOHHOTO OMIIeTa, a TAK)Ke JOTIOJTHUTEIbHBIC
BOIIPOCHI IK3aMEHATOPA.

[IpumensttoTcst CIeAyIIIUe  KPUTEPUU OIICHUBAHUS KOMITCTEHITU N
(pe3ysbTaToB):

-YpPOBEHb YCBOCHHUS MaTepuaia, MpeaycMOTPEHHOTO IPOrPaMMON;

-YyMEHHE aHAJIM3UpPOBaTh MaTepuayl, YCTaHABIMBATh MPUUUHHO-CIICICTBEHHBIC
CBSI3U;

- IOJTHOTA, ApTYMEHTHUPOBAHHOCTD, YOEKIEHHOCTh OTBETOB HA BOIIPOCHI;

- KauecTBO OTBeTa (0OIMas KOMITO3UIIUS, JIOTUYHOCTh, YOEXKJIECHHOCTh, 0OIIast
S ZIIUEIR

- HUCIIOJIb30BAaHUE JIOMOJIHUTEIBHOW JIMTEPATyphl MPU TOATOTOBKE K ITaImy
MIPOMEKYTOUYHOM aTTeCTALNH.

[IpuMeHsieTcsl 1IKaia OLICHOK - «3a4TEHO» — «HE 3aUTEHO»: OIEHKAa «3auYTCHOY,
COOTBETCTBYET IlKaje "KOMIIETEHIIMM CTYJEHTAa I[OJIHOCThIO WM B OCHOBHOM
cooTBeTcTBYIOT TpeboBanusiMm GI'OC BO", «He 3auTeHO» " KOMIETEHIIMN CTYACHTA HE
COOTBETCTBYIOT TpeboBanusim ®I'OC BO".

5. Kpurepuu oueHMBAHUA MPOMEKYTOUYHOU aTTECTALUMN

Ixaja oneHUBaAHUSA KpuTtepun oneHuBaHus

«324YTEHO» CTYAEHT JOJI3KEH: IPOAEMOHCTPUPOBATH JOCTATOYHO IIOJHOE 3HAHUE
Marepuaa; IpoAEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETHUYECKHUX
MOHATUM; JOCTATOYHO IIOCIEAOBATEIBHO, I'PAMOTHO U JIOTHYECKHU
CTPOMHO  H3JIaraTb  MaTEpHajng; yMETb CACIATh  JOCTaTOYHO
00OCHOBaHHBIE BBIBOJIBI IO M3JIara€MOMY MaTepuaily; OTBETUTh Ha
BCE BOIPOCHI OWJIETa; MPOJEMOHCTPUPOBATh YMEHHE IPaBUIBHO
BBIITOJIHATH NIPAKTUYECKHUE 3aJaHUs, IPEyCMOTPEHHBIE TPOrpaMMOi,
IIPU HTOM BO3MOYKHO JJOIIYCTUTh HEMNPUHLUUIHNAIBHBIE OIINOKH.

«HEe3aYTeHO» CTABHUTCS B CJIy4yae: HE3HAHHs 3HAYUTEIHHON YaCTH MPOrPaMMHOIO
mMarcpuajia;, HC BJIAJACHUA MOHATUHMHBIM arrmaparomM AOWCHHMIIIIMHBIL,
CYIIIECTBEHHBIX OIIMOOK MPH M3JIOKCHUH Y4eOHOro MaTepHaa,
HEYMEHHsI CTPOUTh OTBET B COOTBETCTBHH CO CTPYKTypOU
M3J1araeMoro BOIPOCA; HEYMEHHsI JeJlaTh BBIBOJBI IO H3JIaraeMoMy
marepuany. Kak mpaBuio, oleHKa «HEeYI0BICTBOPUTEILHOY» CTABUTCS
CTy/JICHTaM, KOTOpbIE HE MOTYT TMpPOJODKUTh OOYYEHHE 110
oOpa3zoBarenbHON MporpamMMe 0Oe3 TOMOTHUTEIbHBIX 3aHATHN 110
COOTBETCTBYIOIIEH  auciUIUIMHEe ((GOpMHpOBaHHS W Pa3BUTHS
KOMIICTEHIIM, 3aKPEIUICHHBIX 3a JaHHON MUCHUIUIMHOWN). OleHka
«HEYJIOBJICTBOPUTEIILHO» BBICTABISCTCS TAKXKE, €CIHM CTYACHT IOCIIEe
Havyajla dK3aMeHa OTKa3ajiCs €ro CcAaBaTh WJIM HapYIIWI TpaBHiIa




ClayM 9K3aMeHa (CIHMCHIBAN, IOJCKA3bIBa, OOMAaHOM IIBITAJICS
MTOJIYYUTH 00JIe€ BRICOKYIO OLICHKY M T.JI.).

6 TunoBble KOHTPOJIbHbIE BONPOCHI M0 TUCHMUILIMHE

1. OcHOBHBIE MeTOABI HU3MEPEHUs]  DJICKTPOPUIMYECKUX  IMapaMETPOB
MOJIYIIPOBOJHUKOBBIX ~ CTPYKTYp: YACJIBHOTO COMPOTUBIICHHS, KOHIEHTPAUU U
MOABUKHOCTH HOCUTENEH 3apsija, HU3MEPEHUE XapaKTepUCTHUYECKHUX [apaMeTpOB
HEPABHOBECHBIX HOCUTEJIECH 3apsa.

2. JIByX30HIOBBIM, YETBIPEX30HIOBBIM, TPEX30HIOBBIM METOMBI OIPEICICHUS
YAEJIBHOTO COMPOTUBIICHUS MTOIYIIPOBOJHUKOBBIX CIIOEB.

3. MeTto, OCHOBaHHBIN Ha U3MEPEHUU COMTPOTUBIIEHUS PACTEKAHUA.

4. Merton Ban-nep-Ilay. IIstu3onnoBsiii MeTol. MeTon BCTPEUYHBIX 30HIOB.
OnHO30HI0BBINA METOI.

5. DbeckoHTakTHbIE €MKOCTHOM W  HMHAYKTUBHBIA METOJbl W3MEpPECHUS
CONpPOTUBJICHUS. V3MepeHus yIeldbHOTO CONPOTHBIICHUS CHUJIBHOJETUPOBAHHBIX
MOJTYTIPOBOTHUKOB MeTOI0M Q-MeTpa.

6. CBU-meToabl U3MEpEHUs YIEIbHOIO COIPOTUBIICHUS.

7. Meton BonbT-(apaaHbIX XapaKTePUCTHK.

8. DJIEKTPUUECKHE TEPMOCTUMYJIUPOBAHHBIE METOJbI OIMPEICICHUS TapaMeTPOB
MOJIYTIPOBOJHUKOBBIX MAaTEpUAJIOB.

9. OnpeneneHue MIUPUHBI 3aNPEIICHHON 30HbI IO TEMIEPATYPHON 3aBUCHUMOCTH
npoBOAUMOCTH. OrpejiesieHne OTHOIIEHUS TMOJABUXKHOCTEH CBOOOJHBIX HOCHUTENICH
3apsiia METOJIOM SKCTPAIOJISALUU TPOBOJIUMOCTH.

10. OmnpeneneHue KOHIEHTpAUMU JOHOPOB M AKIENTOPOB MO TEeMIEpaTypHOU
3aBUCUMOCTH KOHIIEHTpAIlMU CBOOOHBIX HOCUTENEH 3apsia.

11.  Onpenenenne  mnapaMeTpoB  IOJYNPOBOJHUKOBBIX  MaTEpPHAIOB €
ucroias3oBanueM 3¢dekra Xomra. OU3NYECKHE OCHOBBI METOJAa XOJJIa U BIHMSHHC
napa3uTHbIX 3((EKTOB Ha TOYHOCTh M3MEpEHUW. MeTollbl YCTpaHEHMs Mapa3UTHBIX
s dexToB.

12. Bniusare ¢hopmbl 00pa3IioB U MOBEPXHOCTHOW MPOBOAMMOCTH Ha XOJUIOBCKUE
u3mepeHuss. Meron Ban-gep-Ilay s u3MepeHHs KOHLUEHTPAlMM U TMOJABUYKHOCTH.
N3mepenue s3¢dekra Xoina Ha MEPEMEHHOM TOKe (IEPEeMEHHOM MAarHUTHOM IOJIE).
TpeboBaHUs K KOHTaKTaM, METOJIbI X U3TOTOBJICHUS, IPOBEPKA OMUIHOCTH.

13. Ompenenenrie MHUPUHBI 3aMpEIIEHHOW 30HBI MeTojoM 3(dekra Xoia.
OrnpeneneHnue KOHIEHTPAUKU IOHOPOB U AKIIENTOPOB MO TEMIIEPATYPHOU 3aBUCUMOCTH
MOABIXKHOCTU. Ornpe/ieIcHUe OTHOIIEHUS TMOJIBUKHOCTEM HOCUTENEW 3apsijga B
MOJIYIIPOBOJHUKE P-THUIIA.

14. Dddexr Xomra Ha oOpa3lax ¢ HEOAHOPOJHBIM pACIPEICIICHUEM MPUMECH.
N3mepenue nmoaBMKHOCTH 110 MarHUTOCOMPOTUBIIEHUIO.

15. KBanroBsiit addext Xomna.

16. Metonbl H3MEpeHHs] MAapaMeTPOB HEPABHOBECHBIX HOCUTENEH 3apsija.
[Tornomenue CBETa B MTOJTYTIPOBOJHUKAX. Onpenenenue IapaMeTpoB
MOJIYTIPOBOJHUKOB (LI, T) MyTEM U3MEPEHUS CTAllMOHAPHON (POTOMTPOBOAMMOCTH.
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17. ®usndeckre OCHOBBI pellaKCAIlHOHHOW CIIEKTPOCKONUHU T'TyOOKHX ypOBHEH
(PCTY). Brausnue T1iIyOOKMX IIEHTPOB Ha  CBOMCTBA  MOJYNPOBOAHUKOBBIX
MUKPOCTPYKTYP.

18. OcunoBubie Buabl PCT'Y: emkocTHas u TokoBasi PCI'Y.

19. MeTtoasl ucciaenoBaHUs MUKPOCTPYKTYPBI TOUEUHBIX JI€(PEKTOB U MPOIECCOB
AMUCCHUM HOCUTEJICH 3apsijia B MOJYMPOBOIHUKOBBIX MUKPO- U HAHOCTPYKTYpaXx.

20. CnekTpocKonus aAMUTTaHCA.

21. CnekTpocKOIHs HU3KOYaCTOTHBIX ITyMOB.

22. [lpenu3nonHas npopuiaoMeTpusi MOBEPXHOCTU U U3MEPEHHUE TeOMETPUYECKUX
pa3MeEpPOB B CTPYKTYpaX IJIEKTPOHUKHU.

23. Ontuydeckass MUKPOCKOIIHS.

24. PacTpoBas 3J€KTPOHHAS MUKPOCKOIIHS.

25. OmpezenieHUe TONIIMHBI AMUTAKCUAIBHOIO CJIOS METOJAOM HH(paKpacHOU
UHTEP(HEePECHIIMOHOMETPHH.

26. UndpakpacHas 37UIUIICOMETPHS.

27. IIpocBeunBaroias 3J€KTPOHHAS] MUKPOCKOTIUSL.

28. TonorpadupoBaHnue.

29. CkaHupyroiasi TYHHEJIbHasi MUKPOCKOIHUS, aTOMHO-CUJIOBasi MUKPOCKOIUS U
€€ Pa3HOBHUIHOCTH.

30. OcCHOBBI METOJOB DJJIEKTPOHHON, HOHHOW CIEKTPOCKONUU U SACPHO-
bu3rUecKoro aHamms3a.

31. Oxe-3neKTpOHHAas CIIEKTPOCKOIHS.

32. Macc-crieKTpoMeTpHsi BTOPUYHBIX HOHOB, HEUTPAJIbHBIX YACTHII.

33. HeliTpoHHO-aKTUBAIMOHHBIN aHAJIHU3.

34. [lornouieHrne peHTr€HOBCKOTO U3JIYyYEHUS.

35. PentrenoBckas audpakius.

36. Jludpakuus 3J1eKTPOHOB HU3KUX SHEPTHA.

TunoBble 3alaHUA B paMKax CaMOCTOSITEJbHOW PadoThl CTYAEHTOB IS
YKPEIUIEHUS] TEOPETUUECKUX 3HAHUM, PA3BUTUS YMEHUN U HABBIKOB, MPEYCMOTPEHHBIX
KOMIIETCHIUSAMU, 3aKPETUICHHBIMHU 34 JTUCIIUILTAHOM.

e MeTobI U3MEPEHUS ANEKTPOPUZNIECKUX MTAPAMETPOB MOTYHIPOBOTHUKOB.

e MeTronpl UCCIENOBaHWS  DHEPrE€THUYECKOrO  CIEKTpa  JJIEKTPOHHBIX
COCTOSIHUM B IOJIYIIPOBOJHUKOBBIX MUKPO- U HAHOCTPYKTYpax.

e [IpeunsnoHHas npoduomeTpus OBEPXHOCTHU U U3MEPEHUE
r€OMETPUUYECKUX PA3MEPOB B CTPYKTYPAX DIECKTPOHUKHU.

e Meroapl UM3MEPEHHS] COCTaBa TBEPAbIX TEI M KOHLEHTPAMOHHBIX
npoduieli Mo OCHOBHBIM U TIPUMECHBIM KOMIIOHEHTAM.

e JlubpakunOHHBIE METO/IBI AHATIN3A KPUCTAIITUYECKON CTPYKTYPHI.

[Ipumepsl 3aaHMii ¥ KOHTPOJBHBIX BONPOCOB K J1a0OpPaTOPHBIM padoTam,
BBIMOJIHAEMBIM JJIi MPUOOPETEHUS] M Pa3BUTHS 3HAHUUW U TNPAKTUYECKUX YMEHHI,
MPEIyCMOTPEHHBIX KOMIIETEHUUAMH ([JI1 BCEX BHUJAOB NPOBOJUMBIX 3aHATHA WM
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CaMOCTOSITEIILHBIX PAbOT HEOOXOIUMO MPETyCMOTPETh MaTEpHANbl JJIsl TPOBEPKHU
3HaHWW, YMEHUU U BJIaJICHUI HaBBIKaAMHU ).

JIABOPATOPHAS PABOTA Ne2

HNCCIEJOBAHUE BOJIbT-®APAJHBIX XAPATEPUCTUK JUOJOB IHOTTKHU

Bomnpoch! 1J1st NOATOTOBKH K 3aluTe J1a00paTopHOii padoThl Ne2
1. OOBSICHUTEC BO3SHUKHOBEHHME O0CIHCHHOIO CJIOS Ha I'paHMIle P-N mepexo/a.

2. Tlpu xakux ycioBHUSX 00pa3yeTcs BBIIPAMIISIONINI KOHTAKT METaJUI-IIONYIIPOBOIHUK?

3. Uro Takoe OapbepHas EMKOCTh p-n MEpexojJa MU KaK OHa 3aBUCUT OT IPUIIOKEHHOTO
HarpsHKeHus?

4. Hapucyiite 3aBucumocts 1/C? = f(Uosp) st muoma IIOTTKH Ha OXHOPOZHO JETHPOBAHHOM
MOJTYIIPOBOTHUKE.

5. Hapucyiire 3aBucumocts 1/C? = f(Uosp) 11t muona 1IIOTTKM HA MOMYIPOBOIHUKE C JTHHEHHBIM
yBeJIMYEHHEM (YMEHbILIEHHEM ) KOHLIEHTPALUU TPUMECH.

6. Ot yero 3aBUCHUT BBICOTA MOTEHIIUATIBHOTO Oapbepa auoaa LlorTku?

7. Kak ompenenuts BBICOTY TOTeHIHMaIbHOrO Oapbepa mumona ILortkm mo ero C-V
XapaKTepUCTUKH ?

8. Kakue TpeOGoBaHMs MPEABABIAIOTCS K MOMYIPOBOJIHUKOBBIM CTPYKTYpam, YTOOBI MX MOKHO
OBLIO WICCTIE0BATH METOIOM BOJIBT-(PapaHbIX XapaKTEePUCTUK?

9. Uewm orpaHudveHa BO3MOKHOCTh M3MEPEHUS MPOQIIISI KOHIICHTPAIIMHA TPUMECH TIPH €€ PEe3KOM
W3MEHEHUU?

10. O6wsacHHUTE Ha3HAUCHHE OJIOKOB CTPYKTYPHOM CXeMbI YCTaHOBKH JUIs uccieaoBanus BOX.

11. MoxHO 11 U3MEpATh NPOGUIb KOHUEHTpPAIMM TPUMECH B P-N TMEPexoaax, HCIOIb3Ys
METOJMKY, OMMCAHHYIO B JaHHOH padore?

12. Yto Takoe «KBaHTOBAS Ma»?

13. Kakoii Oymer 3aBUCHMOCTH €MKOCTH OT OOpaTHOTO HANpsDKEHUS B CiIydae IUTABHOTO P-N
nepexonaa?

14. Yto Takoe aAMUTTAHC, HMMUTAHC, UMIIETaHC?

[lonHpiii mepeyeHb 3aJaHM ¥ BONPOCOB K JabopaTOpHbIM paboTam,
BBITIOJIHAEMBIM JUISI TPUOOpPETEHWsS W Pa3BUTHS 3HAHUNW W TMPAKTUYECKUX YMEHH,
MPEyCMOTPEHHBIX KOMIIETCHIIMAMH, MPUBEJICH B COOTBETCTBYIOIIMX METOJIUYECKUX
YKa3aHUSX.

1. Meroabl UCCIENOBAaHUS  MaTEpPUATIOB M CTPYKTYpP  DJIECKTPOHHUKHU.
Meroanueckue yka3zaHus K jabopatopHbiM padotam / Coct.: B.I'. JlutBunos, C.U.
Manbsuenko, H.b. PriOun, A.B. Epmauuxun. Ps3aH. roc. paiuoTeXH. YHUBEPCUTET.-
Psazann, 2012.- 40 c.

2. KBanroBas ®dusmka. Meronuueckue yka3zaHHs K Ja0OpaTOpHbIM padoram/
Cocr.: B.I'. JlurBunos, H.b. Pribun, H.B. Pribuna, A.B. Epmaunxun. Ps3an. roc.
panuoTeXH. YHUBEPCHUTET.- Ps3anb, 2014.- 24 c.

3. 30HJIOBbIE METOJIbl HCCIICIOBAHMSI MATEPUAIOB U CTPYKTYpP JJIEKTPOHUKH.
Mertoauueckue ykazaHus Kk JjabopatopHeiM pabotam / Coct.: A.Il. ABaues, B.I.
JlutBunoB, K.B. Mutpodanos, B.I'. Mumyctun. Ps3aH. roc. paguoTexH.
yHHUBepcuTeT.- Pa3ansb, 2011.- 48 c.
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4, MeToauuecKkue peKOMEHAAIMU MO TOATOTOBKE CTYJICHTOB K TEKYIIEMY U
MIPOMEKYTOUYHOMY KOHTPOJIIO  OCBOCHHMS KOMIIeTeHIHH; cocT.: T.A.XonomuHa,
E.H.EBnokumoBa / Psi3aH. roc. paguoTexH. yH-T.- Ps3ansb, 2016. 16 c.

Tunosbie TecTOBBIE 3aJaHMSl ISl YKPEIUICHHS M IPOBEPKU TEOPETUYECKUX
3HAHUM, PA3BUTUS YMEHHW W HABBIKOB, MPEAyCMOTPEHHBIX KOMIIETEHLHSIMM,
3aKpEIICHHBIMU 34 JUCLUIIIINHOM.

Tecr 1
1. YeThIpex30HI0BBIN METO] UCIIONB3YETCS JIJIs:
1. u3MepeHus MOJBMKHOCTH CBOOOTHBIX HOCUTENEH 3apsa,;
2. M3y4eHMs XMMUYECKOI'O COCTaBa TBEP/bIX Tel;
3. U3MepeHus YAEIbHOTO COMPOTUBIICHUS MOTYIPOBOJHUKOB;
4. usmepeHus: npouiisi KOHLEHTPALMU CBOOOAHBIX HOCUTEINIEH 3apsiia B MOMYIPOBOIHUKAX.
2. J1751 KOHTPOJIS LIEPOXOBATOCTH TOBEPXHOCTHU TBEPABIX TEJ UCIIONb3YeTCs |
1. aromHO-cuiIOBasi MUKPOCKOIUS;
2. wH(paKkpacHas HHTEPPEPECHIMOMETPHS
3. BTOpWYHAsl HOHHAsl MacC-CIIEKTPOMETPHS,
4. peHTreHOBCKas TU(PPAKTOMETPHS.
3. IlogBM>KHOCTH HOCHTENEH 3apsiaa B TOTYIPOBOIHUKAX OMPEIEIISIETC:

1. Metoaom usmepenus IJ]C Drtunrcraysa,

2. meronoM Ban nep Ilay ¢ ucnonb3oBaHrneM MarHuTHOTO MO,
3. METOJIOM BOJIBT-(DapaIHBIX XapaKTePUCTHK;

4, METO/IOM BOJIbT-aMIIEPHBIX XapaKTEPUCTHUK.

4. TonmuHa MOMYMPOBOJHUKOBON SMUTAKCUATBHOW TUICHKH, BBIPAIIEHHOW HA TOIYMPOBOJTHUKOBOU
MOJTOKKE, MOXKET OBITh U3MEpEHa:
1. meromom mHTEP(EPEHIIMOHHON ILTUTICOMETPHH;
2. METOJIOM BCTPEYHBIX 30H/IOB,;
3. TATU30HIIOBBIM METOJIOM,
4. BCeMH NEPEUHCICHHBIMU METOJAMH.
5. MeToj penakcaliioHHOM CIIEKTPOCKOMUH ITyOOKHUX YPOBHEW MPUMEHSIETCS TS
1. u3ydeHus XMMHYECKOTO COCTaBa TBEP/IBIX TEII;
2. W3MepeHus PO KOHIIEHTPAUNA CBOOOIHBIX HOCHTEIICH 3aps/ia B TOITYITPOBOIHHKOBBIX
0apbepHBIX CTPYKTYpaX;
3. M3MepeHus MHUPUHBI 3aMPEIICHHON 30HbI MTOTYIPOBOIHUKOB;
4. m3MepeHus CeYCHUs 3aXBaTa rIyOOKUX IICHTPOB.
6. B ocHOBe 30HIIOBBIX METOJOB M3MEPEHHUS YAENBbHOTO COMPOTUBICHUS MOTYIMPOBOJHUKOB JIEKHUT
PEIOI0KEHHUE!
1. o popMHEpoBaHUN OMUYIECKOTO KOHTAKTa 30H/I-ITOYITPOBOIHHK;
2. 00 MOHHOM MPOBOJAUMOCTH TBEPIBIX TET,
3. 00 OTCYTCTBUU 3alpEIIeHHON 30HBI B METaIaX;
4. O MPOCTPAHCTBEHHOM OTrPAaHUYCHHH OOBEMHOIO 3apsja B IMOJYIPOBOJHUKOBBIX OaphepHBIX
CTPYKTYypax.
7. OOHO30HAOBBII METO IPUMEHSIETCS IS .
1. u3ydeHUs XMMHYECKOTO COCTaBa MOTYIMPOBOJHIUKOBBIX CIIUTKOB;
2. W3MepeHUs OJHOPOIHOCTHU paclpeeNieHus yAeIbHOI0 COTPOTUBIECHUS BOb
MONTYIIPOBOTHUKOBBIX CIIUTKOB;
3. m3MepeHus ApeiidoBoil MOIBIIKHOCTA HOCUTENCH 3apsi/ia B MOIYITPOBOAHHKOBBIX CITUTKAX;
4. u3MepeHus JMHEHHBIX Pa3MepOB MOTYIPOBOJHUKOBBIX CIUTKOB.
8. Ilpu u3yyenun >¢pdexra Xonna B MOTYIPOBOJHIUKAX HEOOXOIUMO YUUTHIBATh
1. sddext DTTUHTCray3eHa;
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2. sddext Pure-Jlenyka,
3. addexr HepHcra,
4. Bce nepednciIcHHbIC YPPEKTHI.
9. Mero mMacc-CIEKTPOMETPUHN BTOPUYHBIX HOHOB UCIOIb3YETCS JUISL:
U3MEpPEHUs KOHIICHTPALUU TTTyOOKHX IIEHTPOB,;
W3MEPEHUsI MOJBUKHOCTH CBOOOIHBIX HOCUTEIIEH 3apsiia;
M3MEPEHMS TOJIIUHBI SIUTAKCUAIBHBIX CIOEB;
U3MEpeHUsT NpoQUIs paclpelesieHUus] 3JIEMEHTHOIO0 COCTaBa MAaTEpUalioB AJIEKTPOHHOMN
TEXHUKHU.
10. OcobenHoctu penbeda MOBEPXHOCTH HEMPOBOAAIIMX TBEPABIX TEJI MOTYT OBbITh JETaJbHO
WCCIIEJIOBAHBI!
1. Meronom ckaHMpyrOIIEH TYHHEIbHOW MUKPOCKOIINH;
2. METOJOM aTOMHO-CHJIOBOM MUKPOCKOITHH;
3. METOJIOM pacTpOBOM 3JIEKTPOHHON MUKPOCKOIIHH;
4. MeTOAOM 0Ke-3JIEKTPOHHOM CIIEKTPOCKOIHH.
Tect 2
1. MeToa BCTpeUyHBIX 30H/I0B MCIIOIb3YETCS IS
1. wm3MepeHUs MOABMKHOCTH CBOOOIHBIX HOCUTENEH 3apsia,
2. W3y4YeHHS] XUMHUYECKOT'O COCTaBa TBEPIBIX TE,
3. H3MEepeHus yJeIbHOr0 COIPOTUBIICHHS B MOJYIPOBOAHUKOBBIX N+-N U P+-P CTPYKTYpax;
4. W3MepeHHUs yIEeNbHOr0 COPOTHBIICHUS B MOIYIIPOBOAHUKOBBIX N+-P U P+-N CTPYKTYypax.
2. J17s1 KOHTPOJIS pacTpeieeHus: TOBEPXHOCTHON MPOBOJMMOCTH TBEPJIBIX TEJ UCIOIB3YETC:
1. xenbBHH-30H]10Basi MUKPOCKOIHMS;
2. uH(pakpacHas UHTEPPEPECHIUOMETPUS
3. BTOpWYHAs HOHHAsI MAaCC-CIIEKTPOMETPHS,
4. aTOMHO-CUJIOBasi MUKPOCKOIIHS.
3. IloaBM>XHOCTE HOCUTENEH 3apsiia B MOITYIPOBOIHUKAX OMPEIEIIAeTCs
1. meromom uzmepenus IJ1C HEIBUMOTEHIIUATBEHOCTH XOJIJIOBCKUX AJIEKTPOJIOB;
2. meronom m3mepernus DJIC Xomna,
3. METOJIOM CIIEKTPOCKOMHH MOTHOM MPOBOAUMOCTH;
4. MeTOoAOM BCTPEUYHBIX 30H/I0B.
4. TonmupHAa MOIYIPOBOAHUKOBOM 3MHUTAKCUAIBHOM IUIEHKH, BBIPAILICHHOW HAa IOJIYIPOBOJHHUKOBOU
HOJJIO’KKE, MOXKET ObITh U3MEpEHa:
1. meronmom m3MepeHus ko3pduureHTa oTpaxeHus;,
2. METOIOM PacTpOBOH JEKTPOHHOW MUKPOCKOIIHH;
3. OIHO30HIOBBIM METOJIOM;
4. HU OJHUM U3 IIEPEUUCIICHHBIX METOJIOB.
5. MeTtoa penakcallMOHHON CIIEKTPOCKOIUU TITyOOKUX YpOBHEH IPUMEHSETCS /IS |
1. u3yuyeHMst XMMHYECKOIO COCTaBa TBEP/BIX TEI,
2. u3MepeHus Npoduis KOHIEHTPAUU JeQEKTOB C INTyOOKUMH YPOBHIMHU B
MIOJTYIIPOBOJHUKOBBIX OAPBEPHBIX CTPYKTYPAX;
3. H3MepeHus IUPHUHBI 3alIPEICHHOM 30HbI TOIYIPOBOIHUKOB;
4. W3MepeHHs IIePOXOBATOCTH MOBEPXHOCTH.
6. B ocHOBE ONTHYECKUX METOAOB M3MEPEHHS KOHLEHTPAIMH CBOOOJHBIX HOCHTEJICH 3apsna B
MOJIYITPOBOJHHUKAX JICKUT SIBJICHUE!
1. mula3mMeHHOro pe3oHaHca,
2. TIOBOPOTa IUIOCKOCTH TOJISIPH3AIMKA CBETa, TMPOXOIALIET0 dYepe3 IOIYHPOBOIHUKOBYIO
IUTACTUHY B MAarHUTHOM I10JI€;
3. BCe IepeyunclIeHHbIE SIBICHUS.
7. [19TM30HI0BBIN METOI TPUMEHSETCS JISL:
1. wu3MepeHUs yIeNbHOTO CONMPOTUBIEHUS MOTYIPOBOJHUKOBONW TOHKOW IJICHKHU;
2. W3MEepeHus TOJLIMHBI TOJYIPOBOAHUKOBON IIEHKH;

PN E
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3. BCeX INEepeyHCIECHHBIX MapaMeTpPOB.
8. Ilpu uzyuenuu 3¢ dexra Xomma B MOTYyNIPOBOIHUKAX HEOOXOAUMO YUYUTHIBATS !

1.
2.
3.
4.

doto-2/1C;

apdexr IenpThe;

3/1C HEeIKBUITOTEHIIUATILHOCTH XOJIOBCKHUX 3JIEKTPOJIOB,;
BCE MEePEUNCIICHHBIE (PAKTOPBI.

9. Metoa mMacc-CIEKTPOMETPUH BTOPUYHBIX HEUTPAIbHBIX YACTHI] UCTIONb3YETCS AJIs:

NS

M3MEPEHHS KOHIIEHTPAIUU TTYOOKUX IIEHTPOB;

W3MEPEHHUS MOABMYKHOCTH CBOOOTHBIX HOCUTENCH 3apsa,

M3MEPEHUsI TONIIUHBI ATTUTAKCUATIBHBIX CITOCB;

u3MepeHus: Tpoduias paclnpeieNeHuss SJIEMEHTHOTO COCTaBa MaTepHalloB  dSJIEKTPOHHOU
TEXHUKH.

10. ITapameTpsl KPUCTALTHYECKONW CTPYKTYPHI TBEPABIX TEJI MOT'YT OBITh JIETABHO HCCIICIOBAHBI !

1.

2.
3.
4

METOJOM CKAaHUPYIOIIEH TYHHEIbHON MUKPOCKOIINY;
METOJIOM aTOMHO-CHJIOBOM MUKPOCKOIIUY;

METOJIOM PacCTPOBOM AJIEKTPOHHON MUKPOCKOIINH;
METO/IOM PEHTT€HOBCKOM TU(PPAKTOMETPUH.

OHCHO‘IHBIC Mar€puajibl BXOIAT B COCTaB pa6oqe171 nporpamMmbl  JUCHHITIIINHBI «MCTOI[I)I

WCCIICIOBAaHHUsI HaHOMaTrepuanoB, MuKpo- u HaHocucteM (b1.B.04)», HampaBieHue MOATOTOBKU —
11.03.04 «OnexTponuka u HaHodyeKTpoHHKay, OITOII «MuKpo- 1 HAHOAIEKTPOHUKAY.

CocraBui
K.(p.-M.H., TOIIEHT Kadeapbl MUKPO- ¥ HAHOIJICKTPOHUKH JlutBunoB B.I'.

3aB. kadepoi MUKPO- U HAHODJIEKTPOHUKH
1.¢.-M.H., TOLIEHT JIntBuHoB B.T'.
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