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1. OHEHOYHBIE MATEPUAJIBI U151 MTPOBEJAEHUSA
IMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JAACIHUIIVIMHE (MOYJIIO)

OueHoyHble MaTepUaJbl — 3TO COBOKYIMHOCTh Y4€OHO-METOAMYECKHUX
MaTepuaioB (KOHTPOJIBHBIX 3aJJaHUM, OTIMCAaHU (OPM U TIPOIEAYP), IPEIHA3HAYCHHBIX
JUISL OLICHKA KAauyeCcTBAa OCBOCHUS OOYYaIOIIMMHUCA JAHHOW JAUCHUIUIMHBI KaK YacTd
OCHOBHOM 00pa3oBaTEIbHON TPOTPaAMMBL.

Ieab — OUEHUTH COOTBETCTBUE 3HAHWM, YMEHUM W YPOBHSI NMPUOOPETEHHBIX
KOMITETCHIIUM, OOydJarolmuxcs ILeasIM U TpeOOBaHMSAM OCHOBHOM 0Opa3oBaTeIbHOM
MIPOTPaMMBbI B XOJI€ TPOBEACHUS TEKYIIETO KOHTPOJISI M IPOMEXKYTOUHOM aTTECTallUH.

OcHoBHast 3agaya — o0O0eCHeYuTh OIEHKY YPOBHS C(HOPMUPOBAHHOCTU
oOmenpodeccCHoHaNbHbIX U TPO(ECCHOHATBHBIX KOMIIETEHIUNA, MPUOOPETaeMbIX
00y4Yaronmmcsi B COOTBETCTBUU C 3TUMH TPEOOBAHUSIMU.

[1K-3.3 - wucneITbIBaeT u3Aenus 'cucremMa B Kopiyce' Ha YCTOMYMBOCTH K
BHEIIHUM  BO3JCUCTBYyIOIIMM  (akTopaM H Ha COOTBETCTBHE TPEOOBAHUIM
TEXHUYECKOTO 33/IaHMS;

[1K-5.1 - npoBOUT MpeaBapUTEIbHBIC U3MEPEHUSI OMBITHBIX 00pa3loB U3/CIINi
"cuctema B Kopmyce";

[1K-5.2 - oOpabarbiBaeT pe3ysNbTaThl HW3MEPEHUN ¥ HWCIBITAHUN OIBITHBIX
00pa31oB u3aenuii ""cucrema B kopmyce"

KonTpouab 3Hanmnii 00y4aromuxcs NpoBOAUTCS B POpME TEKYIIETO KOHTPOJIS U
MMPOMEXKYTOUYHOM aTTECTALNU.

[Ipu oneHuBaHuu (OMpPENEIICHUH) PE3YJbTAaTOB OCBOCHUS  JUCLUUILIMHBI
MIPUMEHSIETCS TPAAULIMOHHAS CUCTEMA (3a4TEHO, HE3aUTEHO).

HacnopT OHJA OHCHOYHbBIX CPECACTB N0 JTUCHUIIJINHE
Ne | Ne KonTtpoanpyem Kon Jtan GpopMHPOBaAHUS Bupn, merton,
n/ | pasen  pe pasgeibl KOHTPOJI KOHTPOJIMPYeMOi dbopma
n |° (TeMbI) u- KOMIIeTeHI MU (WM eé OLICHOYHOI'0
JUCIHUIIINHDBI pyemoii 4acTH) cpencrsa
(pe3yabTaThl M0 | KOMIeETe
pasnenam) H-I[UU
(nim eé
YacTH)
1|1 BBenenune I1K-3.3, JlexMoHHbIe  3aHATHS | 3a4yer
[1K-5.1 00y4JaroLIXCs B
TEUeHUe y4eOHOro
cemecTpa




2 |2 Mertonsl T1K-3.3, Jlex1noHHEIE, AHaTUTHIECKUH OTYET MO
U3MEpEHUs [IK-5.1, | mabopatopHsle, CaMOCTOATCIBHOH
paborte, pe3yJIbTaTh
anektpodusnueck | [1K-5.2 MPaKTUYECKUE u
peaieHusd 3aaad, OTBETHI
UX  TIapaMeTpoB CaMOCTOSITCIILHBIC HA TOCTOBBIC 3ajaHHS,
MOJTYTIPOBOTHUKOB 3aHATUS OOYYaIOUIUXCS | oTueThl 1o
B TeEYeHHE y4eOHOro | 1abopaTopHeIM paboTam
ceMecTpa C NEpPUOANYHOCTHIO 1 pa3
B ABC HCACIIHU,
3a4yer
313 Metonsl T1IK-3.3, JleknMOHHEIE, AHaTUTHIECKUH OTYET MO
UCCIICTOBAHMS IIK-5.1, | maGoparopHsie, CaMOCTOATCIBHOM
paborte, pe3yIbTaThl
sHepreruueckoro | [1K-5.2 MPAKTUICCKHEC u
peaieHnsd 3axad, OTBETHI
CIIeKTpa CaMOCTOSITCIILHBIC HA TOCTOBBIC 3ajaHus,
AJIEKTPOHHBIX 3aHATUS OOYYAIOUIUXCS | oTueThl 1o
COCTOSIHUI B B TEYEHHE Yy4YEOHOro | /TabopaTopHBIM —paboTam
MOJTYTIPOBOTHUKOB cemecTpa C MEPHONMIHOCTEIO 1 pas
BIX  MHKDO- U B JIBE HEJIENH,
3a4er
HAHOCTPYKTYpax
4 |4 [Ipenm3nonnas T1K-3.3, Jlex1MoHHEIE, AHaIUTHIECKUH OTYET MO
npodunomerpust | IIK-5.1, | maGoparophsie, CaMOCTOATC/ILHOM
paborte, Pe3yIbTATHI
IIOBEPXHOCTH n [IK-5.2 MIPaKTUYECKUe u
peuicHusa 3aJaa4, OTBCThI
W3MEpeHUe CaMOCTOSITCIILHBIC HA TECTOBBIC 3aAHNA,
TCOMETPHUYECKUX 3aHATUS  OOYYAIOIIUXCS | oTuersl 1o
pa3mepoB B B TEUCHHE Yy4eOHOro | 1abopaTopHEIM paboTam
CTPYKTypax cemMecTpa C MepUoJUYHOCThIO 1 pa3
B JIBE HEJECIIH,
JIEKTPOHUKHU ABE HEA
3auer
5 |5 MeTto b1 IK-3.3, | Jlekunonusle, AHAJINTHYECKHH OTYET 110
U3MEpEHHUS I1K-5.1, | mpakTudeckue u | CaMOCTOATCIRHOU
paborte, pe3yIbTaThI
cocraBa TBepaeplx [1K-5.2 CaMOCTOATENbHBIE
peuicHuA 3aaa4, OTBCThI
Ten i 3aHATUS.  OOYYAIONIUXCS | yq rectoBbIC 3a1aHMs,
KOHIIEHTPAIMOHH B TeYeHHE YUYEOHOTO | 3ayer
BIX mpoduieil 1o cemecTpa
OCHOBHBIM 7
MIPUMECHBIM
KOMITOHCHTaM
6 |6 Hudpaxmuonnsie | I1K-3.3, JlexnimoHHbBIE A | AHAIMTUYECKUHI OTYET MO
Meronsl amamms3a IIK-5.1, CaMOCTOSITEIILHEIE CaMOCTOATCILHON
V) pa60Te, OTBETHI Ha
kpucrammueckoit | I1K-5.2 3aHATUS  00yvaromuxcs
TCCTOBBIC 3alaHUA,
CTPYKTYPbI B TeYEHHE YYEOHOIO | oyon

cemecTpa

2 ®opMBbI TEKYLIET0 KOHTPOJIS
Texynuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS C LIEJIbIO ONPEACIICHHS CTEEHH
YCBOEHUSI y4yeOHOro MaTepuajia, CBOEBPEMEHHOTO BBISBICHUS U YCTpaHEHUs
HEJOCTaTKOB B IIOJFOTOBKE OOYYAalOUIMXCA M MPUHIATHS HEOOXOAUMBIX MeEp IO
COBEpIICHCTBOBAHUIO METOAMKHU MPENoAaBaHUs Y4eOHON AMCUUILUIMHBI, OpraHU3allH
paboThl O0yyarommMxcs B XO0J€ Y4YeOHbIX 3aHSATUH M OKa3aHUS UM WHAUBUAYAIbHON
ITOMOIILIH.
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K koHTpoiIO Tekylleil ycrneBaeMOCTH OTHOCSITCS MPOBEpKA 3HAHWM, YMEHUU U
HABBIKOB OOYYaIOMIMXCS: Ha 3aHATHUSX, IO pe3yJibTaTaM BBIMOJHEHUSI O00yYarOIIMMUCS
UHAUBUIYAIbHBIX 3aJaHUM, TPOBEPKHM KAauyecTBAa KOHCIEKTOB JIEKIMA U WHBIX
MaTepHaJIoB.

Texkyumii KOHTPOJIb MO AUCHUIUIMHE «MEeTO bl HCCIEA0BAHUS HAHOMATEPHUATIOB,
MHUKpPO- ¥ HAHOCHUCTEM» MPOBOJIUTCS B BUJE TECTOBBIX OMPOCOB MO OTJACIHHBIM TEMaM
TUCITUIUIMHBI, TIPOBEPKH  3aJIaHWK, BBITIOJHAEMBIX  CAMOCTOSITEIPHO W Ha
71a00paTOPHBIX 3aHATHSAX, @ TAKXKE DKCIPECC — OMPOCOB U 33aJaHUN TIO JIEKIIMOHHBIM
MarepuasaM W J1IabopaTOpHBIM paboTaMm. YdeOHBIE MOCOOWS, PEKOMEHIYEMBIC IS
CaMOCTOSITENIbHOM pabOThl M MOATOTOBKH K J1a0OPAaTOPHBIM 3aHITHSIM OOYYarOIIUXCS
o JUCIUIUIMHE «MeTobl HCClieJOBaHUS HAHOMATEepUaIOB, MUKPO- U HaHOCUCTEMY,
coliepKaT HEOOXONMMBIA TEOpPETHUECKUN Marepuai. Pe3yiabTaThl camMOCTOSTEIbHOM
PabOThI KOHTPOIUPYIOTCS MPEIOAABATEIIEM.

3 ®opMBbI IPOMEKYTOYHOTO KOHTPOJISI
@opMOHN ITPOMEKYTOYHOI'O KOHTPOJIS 110 AUCHUIUIMHE sBIsAEeTCA 3a4eT. Popma
MIPOBEJICHUSI 3a4€Ta — YCTHBIM OTBET, MO YTBEPKIACHHBIM 3K3aMEHAIIMOHHBIM OuJIeTaM,
c(hopMyIMPOBAHHBIM C YUETOM COJIEpKaHUS YICOHON NUCIUTLIIUHEI.

4. OnucaHue mokasarejieil 1 KpUTepueB OLECHUBAHMS KOMIIETEHIHWH Ha
PA3JIMYHBIX 3Tanax ux GopMHUPOBaHMS, HIKAJ OLlCHUBAHUS

Ouenka creneHu (GOPMHUPOBAHUS YKa3aHHBIX BbIIE (M. 1) KOHTPOIHPYEMBIX
KOMIIETEHIIMM y 00y4JaroluXcsl Ha pa3JInyHbIX Tanax ux (GOpMUPOBAHUS IPOBOAUTCS
MpernojiaBatesieM BO BpeMs JIEKIMM, KOHCYJbTAllMA W JIA0OPATOPHBIX 3aHSATUH IO
IIKaJ€ OLEHOK «3aYT€HO» — «HE 3a4YTeHO». TeKyluid KOHTPOJb MO JUCLUIUIMHE
IIPOBOJIUTCS B BUJIE TECTOBBIX OIPOCOB IO OTIAEIBHBIM TEMaM JIUCLHUILINHBL, IPOBEPKH
3aJlaHull, BBIMOJIHAEMBIX CAaMOCTOSTEIbHO, U Ha JIaDOPATOPHBIX 3aHATHUAX, a TAKKE
HKCIIPECC — ONPOCOB M 3aJaHHUil MO JIEKUMOHHBIM MaTepualaM U JIaDopaTOPHBIM
paboram. @opmupoBaHue y 00ydaronIMXcst BO BpeMsi OOy4eHHs B CEMECTPE YKa3aHHbBIX
BBIIIIE KOMIIETEHIIMM Ha 3Tanax JadopaTOPHBIX 3aHITHN M CaMOCTOSTEIbHOU pabOThI
OLICHUBAETCS 10 KPUTEPHUSAM Kbl OLEHOK - «3aYTEHO» — «HE 3auTeHo». OCBOEHHE
Marepuana JWCHMUIUIMHBI W JOCTaTOYHO BBICOKAs CTENeHb (HOPMUPOBAHUS
KOHTPOJIUPYEMbIX KOMIETEHIUH OOydaromierocss (CBOEBPEMEHHBIE BBINOJIHEHUE H
3alliuTa OTYETOB MO JIA0OpaTOPHBIM paboTaM CIy’KaT) OCHOBAHMEM ISl JOIYyCKa
oOyuJaromerocs K 3Taimy IpoMeXyTOUYHOM aTTeCTalluy — 3a4eTy.

YPpOoBEHb TEOPETUYECKON MOATOTOBKM CTYIEHTA OIPEAEIISIETCSI COCTaBOM H
CTENEeHbI0 (HOPMUPOBAHMS TPUOOPETEHHBIX KOMIIETEHIINM, YCBOCHHBIX TEOPETHUECKUX
3HaHUU U METOJOB, a TaK)K€ YMEHHEM OCO3HAHHO, 3(PPEKTUBHO MPUMEHITh UX MPHU
pELIEHNH 33]1a4 LEJICHANPABICHHOIO NMPUMEHEHHS PA3JIMYHBIX TPYHI MaTEpUAIOB B
3JICKTPOHHON TEXHUKE.

[{enpro mpoBeIEeHNs MPOMEKYTOUHOM aTTeCTallMM (3a4eTa) BIIAETCS MPOBEPKA
oOmenpo(eccCHOHaNbHbIX U MPO(PECCUOHAIBHBIX KOMMETEHIMH, MNPUOOPETEHHBIX
CTYJIEHTOM IpU HM3YyYEHUU AUCHMIUIMHBI «MeToabl MCCIeNOBaHUS HAHOMATEPHAJIOB,
MUKPO- 1 HAHOCUCTEM).
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3adeT OpraHu3yeTcs U OCYIIECTBIISETCS, Kak IpaBuio, B GopMe codece10BaHus.
CpencTBom, oNpeAeIsionuM coiepKaHue co0eceIoBaHus CTyJeHTa C IK3aMEHATOPOM,
ABJISIETCSI  YTBEPXKJICHHBIM  DK3aMEHAI[MOHHBIM  OWJIET, COAep)KaHHEe KOTOPOTO
onpenensiercss OIIOII u HacTosmel padodeil mporpamMmmMoil. DKk3aMeHAIMOHHBIN OWIeT
BKJIFOYAET B ce0sl, KaK MPABUJIIO, 1B BOIIPOCA, KOTOPbIE OTHOCATCS K YKa3aHHBIM BBIIIIE
TEOPETUYECKUM Pa3zieslaM JIACLMUIUIVHBI.

OueHke Ha 3aKIIOYUTENBHOW CTaJMM 3a4eTa IOJBEPrarOTCS YCTHBIE OTBETHI
HK3aMEHYIOIIETOCS Ha BOMPOCH! IK3aMEHAIIMOHHOTO OHMIIETa, a TAKXKE JTOTIOJHUTEIbHBIC
BOIIPOCHI K3aMEHATOpa.

[IpumenstoTcs cleayronme KpUTEPUU OLICHUBaHUS KOMITETCHIUI
(pe3ynbTaToB):

-YPOBEHb YCBOCHMS MaTepualia, MpeayCMOTPEHHOTO IPOTrPaMMON;

-YyMEHUE aHAJM3UPOBaTh MaTE€pHUall, YCTAHABIMBATH IPUYMHHO-CIIEICTBEHHBIE
CBSI3H;

- IOJIHOTA, apTYMEHTUPOBAHHOCTh, YOEIKIEHHOCTh OTBETOB Ha BOIIPOCHI;

- KauecTBO oTBeTa (0Omasi KOMIO3UIUS, JIOTUYHOCTh, YOEXKIEHHOCTb, OO0IIas
APYIULHSA);

- HWCHOJIb30BAHHUE JIONOJHUTEIBHOM JIMTEPATYPhl NPHU IOATOTOBKE K JTaIy
ITPOMEKYTOUYHOM aTTECTALNH.

[IpuMeHseTcs mKana ONEHOK - «3a4TEHO» — «HE 3aU4TEHO»: OLECHKA «3a4TEHOY,
COOTBETCTBYET IIKAJIEC "KOMIIETEHUMU CTyACHTAa IOJHOCTBIO HJIM B OCHOBHOM
cooTBeTCTBYIOT TpeboBanusiMm ®I'OC BO", «He 3auTeHO» " KOMIIETEHIIUU CTYJICHTA HE
co0oTBeTCTBYIOT TpeboBanusiMm GI'OC BO".

5. Kpurepuu oueHMBaHUS MPOMEKYTOYHOM aTTECTALUU

IlIka/1a oNeHUBAHUA Kpurtepun onenuBanus

«32YTEHO» CTYAEHT J0JI3KEH: IIPOAEMOHCTPUPOBATh JOCTATOYHO IOJHOE 3HAHUE
Marepuana; IIpoJeMOHCTPUPOBATh 3HAHUE OCHOBHBIX TCOPETUYECKUX
MOHATUM; JOCTAaTOYHO IIOCIENOBATENBHO, TPAMOTHO M JIOTMYECKH
CTPOMHO  M3Jararb Marepuana; YMeTb CHelarb  JOCTaTOYHO
00OCHOBaHHbIE BBIBOJIBI 10 M3JIara€MOMYy MarepHally; OTBETUTh Ha
BCE BOMNpPOCHl Owmiera; MpPOAEMOHCTPUPOBATH YMEHHUE IPABUIIBHO
BBIITOJIHATH PAKTUYECKUE 3aJaHUs, IPEyCMOTPEHHBIE POTPaMMON,
IIPU 3TOM BO3MOKHO JIONTYCTUTh HEMPUHIUIHNAIbHbBIE OMIHOKH.

«He3aYTeHO0» CTABUTCH B CJIy4Yae: HE3HAHUs 3HAUUTEIBHOM YacTH MPOTrPAMMHOIO
MaTepuasga; HE BIAJACHMsS MOHATUHHBIM annapaToM JIWCLHUILINHBL
CYILIECTBEHHBIX OMIMOOK MpH H3JIOKEHUH YueOHOro mMaTepuana;
HEYMEHHsI CTPOUTb OTBET B COOTBETCTBUU CO CTPYKTYpOH
M3JIaraéMoro BOIPOCAa; HEYMEHHUs JIeJaTh BBIBOJBI 110 U3JIaraeéMoMy
Matepuany. Kak mpaBuiio, olieHKa «HEyI0BIETBOPUTEIBHO» CTaBUTCS
CTyIEHTaM, KOTOpble HE MOTrYT NpOJODKUTh OOydeHHe 0
oOpa3oBaTenbHOW MporpaMMe 0e3 JOMOJIHUTENbHBIX 3aHATUH I10
COOTBETCTBYIOIIEH  JucUMIUIMHE ((POPMHUpOBAaHUS W  Pa3BUTHUSA
KOMIIETEHIMH, 3aKpelyIeHHbIX 3a JAaHHOW IUCHMIUIMHON). OueHka
«HEYJIOBJIETBOPUTEIBHO» BBICTABIISAETCS TAKXKE, €CIIM CTYJIEHT IOCie
Hayajla 9K3aMeHa OTKAa3aJCsi €ro caaBaTh WJIM HapyLIWI IpaBHJIa




clayd »HK3aMeHa (CHHCHIBAJ, TOACKa3bIBal, OOMaHOM TIBITAJICS
MOJIYYUTh 00JIee BRICOKYIO OLIEHKY | T.J1.).

6 TunoBble KOHTPOJIbHBIE BONPOCHI N0 TUCIUIIHHE

1. OcHOBHbIE METOABl HU3MEPEHUS  INEKTPOPU3UUECKUX  MapamMeTpoOB
NOJIYIIPOBOAHUKOBBIX  CTPYKTYp: VYAEIBHOTO CONPOTHUBIICHUS, KOHUEHTPALUU U
NOJABMKHOCTH HOCUTENIEH 3apsifa, HU3MEPEHUE XapaKTEPUCTUYECKHUX [apaMETPOB
HEPABHOBECHBIX HOCHUTEJIEH 3apsja.

2. JIByX30HIOBBIM, YETBIPEX30HIOBBIMA, TPEX30HIOBBIM METOIBI OIPEACICHUS
YAEJIBHOIO CONPOTUBIIEHHUS MOIYITPOBOIHUKOBBIX CJIOEB.

3. Metoa, OCHOBaHHBIN HAa U3MEPEHNUN COITPOTUBIICHUS PACTEKAHUS.

4. Meton Banu-nep-llay. IlstuzonmoBeiii mMeTon. MeToj BCTPEUHBIX 30HIOB.
OIIHO30HIOBEIN METO/I.

5. DeckoHTakTHBIE €MKOCTHOM M HWHAYKTUBHBIM METOIBl  HW3MEPEHUS
conpoTuBieHus. M3MepeHus yAEIBbHOIO CONPOTUBJICHUS  CUJIBHOJIETUPOBAHHBIX
MOJIyIPOBOJIHUKOB MeToI0M Q-MeTpa.

6. CBU-MeToabl U3MEPEHUS YAEIBHOTO COITPOTUBIICHMUS.

7. MeToz BoJbT-(papagHbIX XapaKTEPUCTUK.

8. DJEKTpUYECKHE TEPMOCTUMYJIMPOBAHHBIE METO/BI ONPEIEICHUS MapaMeETPOB
IIOJIYIIPOBOJJHUKOBBIX MaTEpHUAJIOB.

9. Onpezenenne MUPUHBI 3aMPEIIEHHON 30HBI [0 TEMIEPATYPHOU 3aBUCUMOCTHU
npoBOAUMOCTH. OrmnpenieieHue OTHOIICHUS TOJBHXKHOCTEH CBOOOAHBIX HOCHUTENEH
3aps]ia METOI0M SKCTPAIOJISILIMK POBOJAUMOCTH.

10. OmnpeneneHne KOHUEHTpPAUMHA JTOHOPOB M AKIENTOPOB MO TEMIEPATypHOU
3aBUCUMOCTH KOHIIEHTPALMU CBOOOIHBIX HOCUTENEH 3apsija.

11.  Onpenenenne mnapameTpoB  IMOJYNPOBOJHHUKOBBIX  MaTEpUalIoB  C
ucnois3oBanueM 3¢ ¢dexra Xosmta. Ouznueckue OCHOBBI MeTOJa XOJUla W BIIUSHUE
napasuTHbIX 3(Q(EKTOB Ha TOYHOCTh M3MepeHHil. MeToapl ycTpaHeHHs Napa3UTHBIX
s dekToB.

12. Baustaue ¢popMbl 00pas3iioB ¥ MOBEPXHOCTHON MPOBOAMMOCTH Ha XOJJIOBCKUE
nsMepenus. Meron Ban-nep-Ilay nins u3MepeHuss KOHUEGHTpAUMUA WU TOJBUKHOCTH.
N3mepenne rddexra Xomia HaA TEPEeMEHHOM TOKE (MIEPEMEHHOM MAarHUTHOM TIOJIE).
TpeboBaHus K KOHTaKTaM, METOJIbI UX U3TOTOBJICHUS, IPOBEPKA OMUYHOCTH.

13. OmnpeneneHve MWUPHHBI 3alpEHICHHOW 30HBI MeToAoM 3(dekTa Xoa.
OmnpeneneHre KOHIIEHTPALKUK JOHOPOB U aKIENTOPOB M0 TEMIIEPATypPHOH 3aBUCUMOCTH
noABMWXHOCTU. OrmpeneneHre OTHOUIEHUS MOABMKHOCTEM HOcHUTeNned 3apsjia B
MOJIYyITPOBOJTHUKE P-THUIIA.

14. Dddexr Xomma Ha oOpaslax ¢ HEOTHOPOIHBIM PACHPEACICHUEM MPUMECH.
N3mepenrie moJBUKHOCTH MO0 MarHUTOCONIPOTUBIICHHUIO.

15. KBanrtoBbiii 3pdexT Xoia.

16. Meroasl H3MEpeHHs IapaMETpPOB HEPABHOBECHBIX HOCHUTENEH 3apsja.
[Tormomenue CBETa B MOJIYITPOBOJHUKAX. Onpenenenne apamMeTpoB
MOJIyPOBOIHUKOB (L, T) MyTEM M3MEpPEHUs CTAllMOHAPHOM (POTOMPOBOIUMOCTH.



17. duznyeckue OCHOBBI PEIAKCALIMOHHON CHEKTPOCKOMMUHU TIIyOOKHX YpPOBHEH
(PCTY). BnusHue 1IyOOKMX IIEHTPOB Ha  CBOMCTBAa  IMOJYIPOBOJHUKOBBIX
MUKPOCTPYKTYP.

18. OcuoBubie Bunnl PCI'Y: emkoctHasg u Tokosas PCI'Y.

19. MeToapl nccneqoBaHus MUKPOCTPYKTYPbI TOUEUHBIX AE(PEKTOB U MPOLECCOB
AMUCCUU HOCUTEJIEH 3aps/ia B MOIYIIPOBOIHUKOBBIX MUKPO- U HAHOCTPYKTYpax.

20. CriekTpOoCKOIHUs aIMUTTAHCA.

21. CnekTpOoCKONHsI HU3KOYaCTOTHBIX IIIyMOB.

22. TlpeunsuonHas npoduIOMeTpUs MOBEPXHOCTH U U3MEPEHUE TE€OMETPUIECKUX
pa3MepoB B CTPYKTypax dJIEKTPOHUKHU.

23. OnTtudeckass MUKPOCKOIIHS.

24. PacTtpoBas 2J€KTpOHHAsA MUKPOCKOIIHS.

25. OmnpeneneHue TOJIIMHBI AMUTAKCHAIBHOTO CJIOST METOJOM HH(pakpacHOU
UHTEP(PEPEHIITMOHOMETPHUH.

26. UndpakpacHas 3IMIICOMETPUSI.

27. ITpocBeunBaromas AEKTPOHHAsT MUKPOCKOIIHSL.

28. TonorpadgupoBanue.

29. CkaHupyoonias TYHHEIbHAsI MUKPOCKOIHS, aTOMHO-CUJIOBass MUKPOCKOIIHS U
€€ Pa3HOBUJIHOCTH.

30. OcCHOBBI METONOB DJJIEKTPOHHOM, HMOHHOW CIEKTPOCKONMU U SIIEPHO-
(r3MYEecKOro aHaiusa.

31. Oxe-32neKTpOHHAasA CIEKTPOCKOIIHS.

32. Macc-cieKTpoMeTpusi BTOPUYHBIX HOHOB, HEUTPAJIBHBIX YaCTHLLI.

33. HelTpoHHO-aKTHBAIIMOHHBIN aHAJIN3.

34. [lornoueHne peHTr€HOBCKOTO U3ITYYEHUS.

35. PentrenoBckas qudpakiys.

36. Jludpaxius 21€KTPOHOB HU3KUX DHEPTHI.

TunoBble 3aJaHusi B paMKax CaMOCTOATEJIbLHOM PadOTBI CTYAEHTOB i
YKPEIJIEHUS] TEOPETUUECKUX 3HAHUM, PA3BUTHUSI YMEHUI U HABBIKOB, MTPEYCMOTPEHHBIX
KOMITIETECHIMSIMU, 3aKPETUIEHHBIMU 32 TUCLUILIMHOMN.

e MeToabl U3MEpPEHUS IIEKTPOPUIUYECKUX TTAPAMETPOB MOIYITPOBOTHUKOB.

e MeToapl HMCCIENOBAaHHUS  DHEPreTUYECKOrO  CIEKTpA  AJIEKTPOHHBIX
COCTOSIHMH B MOJIYITPOBOJTHUKOBBIX MUKPO- U HAHOCTPYKTYpax.

e [Ipeunsnonnas npodriomeTpus MIOBEPXHOCTH U HM3MEPEHUE
T€OMETPUYECKUX PA3MEPOB B CTPYKTYPax JIEKTPOHUKH.

e Meroapl U3MEPEHHs] COCTaBa TBEPAbIX TE€I H KOHUECHTPALMOHHBIX
npoduieii M0 OCHOBHBIM U TPUMECHBIM KOMIIOHEHTAM.

o JludpakuroHHBIC METO/IbI aHATN3A KPUCTATUIMUECKON CTPYKTYPHI.

[Ipumepsl 3alaHUii 1 KOHTPOJIBHBIX BONPOCOB K JIA0OPAaTOPHBIM paboTam,
BBITIOJIHSIEMBIM ISl TIPUOOPETEHMsS] M Pa3BUTUSL 3HAHMM M MPAKTHUYECKUX YMEHUH,
MPEAYCMOTPEHHBIX KOMIIETEHLMSIMU (IUIsl BCEX BUJOB MPOBOJAMMBIX 3aHSATUH WU
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CaMOCTOSTENIbHBIX PaboT HEOoOXOIMMO MPEILyCMOTPETh MaTepHasibl Jisi MPOBEPKHU
3HAHUW, YMEHUM U BJIaJICHUI HaBBIKaAMU).

JIABOPATOPHAS PABOTA Ne2
NCCIEJOBAHUME BOJIbT-®APA/THBIX XAPATEPUCTHUK JUOJOB INOTTKHU

Bonpocek! 1J11 NOATOTOBKM K 3a1MTe J1a00paTOPHOI padoThl Ne2

1. OOBsicHUTE BOSHHMKHOBEHHE 00CTHEHHOIO CJI0sl Ha TPaHMIle P-N Tiepexoa.

2. Tlpu xakux ycnoBHsiX 00pa3yeTcs BHIIPSIMIISIOMINNA KOHTAKT METAJUI-IIOJIYIPOBOIHUK?

3. Uro Takoe OapbepHas E€MKOCTh p-n TMEpexo/ia M KaKk OHAa 3aBUCHUT OT MPUIOKEHHOTO
HanpsHKeHus?

4. HapucyiiTe 3aBUCUMOCTb 1/C? = f(Uosp) mst muoma IIOTTKH HA OJHOPOTHO JICTUPOBAHHOM
MOJIyIPOBO/IHUKE.

5. Hapucyiite 3aBucumocts 1/C? = f(Uogp) 1 muona ILIOTTKM HA HOTYHIPOBOIHUKE C IMHEHHBIM
yBeJIu4eHUEeM (YMEHbIIEHUEM) KOHLIEHTPALUH [TPUMECH.

6. OT yero 3aBUCHT BBICOTA OTEHIMAILHOTO Oapbepa auoaa LlloTTku?

7. Kak omnpenenuts BbICOTY mOTeHIManbHOro Oapbepa aumoxa Illortkm mno ero C-V
XapaKTePUCTUKNU?

8. Kakue TpeboBaHUS NMPENbABIAIOTCA K MOITYIPOBOJHUKOBBIM CTPYKTYpaM, 4TOOBI UX MOXKHO
OBLIO MCCIIEZIOBATH METOIOM BOJIBT-(apaJHbIX XapaKTEPUCTUK?

9. Yem orpaHuueHa BO3MOKHOCTb U3MEPEHUs NPOQPHII KOHLEHTPALMH IPUMECH IIPU €€ PE3KOM
U3MEHEeHun?

10. O6bscHUTE Ha3HAUEHHE OJIOKOB CTPYKTYpPHON CXEMbl YCTAaHOBKHU i UccaenoBanus BOX.

11. MoxHO 7M1 HM3MEpATh NPOMIF KOHIEHTPAIMM TPUMECH B p-N TNEPeXoAax, HCIONb3Ys
METOAMKY, OITUCAHHYIO B TaHHOH paboTe?

12. Yo Takoe «KBAaHTOBAS sIMa»?

13. Kakoii Oyzaer 3aBUCMMOCTb €MKOCTH OT OOpaTHOrO HAINpsDKEHUS B Cilydae IUIaBHOTO p-N
nepexoja’?

14. Yro Takoe aAMUTTAHC, IMMUTAHC, UMIeaHC?

[TonHplii TiepedeHb 3aJ4aHUIl W  BONPOCOB K J1A0OpAaTOpHBIM paboTam,
BBITIOJIHSIEMBIM JIJISI TIPUOOPETEHHsS] M Pa3BUTHSA 3HAHUM M MPAKTUYECKUX YMEHUH,
MPEIYCMOTPEHHBIX KOMIIETCHIIUSIMH, TPUBEAEH B COOTBETCTBYIOIIMX METOJUYECKHUX
YKa3aHUsX.

1. Meroasl WUCCIENOBaHUS MATEPUAIOB U CTPYKTYp  DIIEKTPOHUKH.
Meroaunueckue ykaszanusi kK jaboparopubsiM padotram / Coct.: B.I'. JlutBunos, C.U.
Manbsuenko, H.b. PriOun, A.B. EpMmauuxun. Ps3aH. roc. paiuOTEeXH. YHUBEPCUTET.-
Ps3ann, 2012.- 40 c.

2. KBantoBass ®usuka. MeTonuueckue ykazaHus K jJabopaTopHbIM paboTam/
Cocrt.: B.I'. JlutBunos, H.b. Peibun, H.B. Pribuna, A.B. Epmauuxun. Ps3an. roc.
paANOTEXH. YHUBEpCUTET.- Psi3ansb, 2014.- 24 c.

3. 30HI0OBBIE METOJIbI HCCIICIOBAHHUS MATEPUAIOB M CTPYKTYP IJICKTPOHUKH.
Meroanueckue ykazaHusi Kk JaboparopasiM padotam / Coct.: A.Il. ApaueB, B.T.
JluteunoB, K.B. Murpodano, B.I'. Mumyctun. Ps3zan. r1oc. paguoTexH.
yHuBepcuteT.- Ps3anb, 2011.- 48 c.
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4. MeTtonuueckrue peKOMEHIAIMU MO0 IMOJTOTOBKE CTYJEHTOB K TEKYIIEMY H
IPOMEKYTOUYHOMY KOHTPOJIIO OCBOEHHMs KomImeTeHuui, cocT.. T.A.XonoMuHa,
E.H.EBnoxkumona / Ps3aH. roc. paguoTexH. yH-T.- Psa3ansb, 2016. 16 c.

TunoBble TecTOBBbIC 3aJaHMS Ui YKPEIUICHUS M MPOBEPKU TEOPETHUECKHUX
3HaHUW, pa3BUTUA YMEHHUH M HABBIKOB, MPEIYCMOTPEHHBIX KOMIETEHIMSIMH,
3aKpEIJICHHBIMU 32 JUCLUUIIIMHOM.

Tecr 1
1. YeTbIpeX30H10BbII METO/I UCTIOIB3YETCS IS
1. u3MepeHus MOABMXKHOCTH CBOOOTHBIX HOCUTENEH 3apsa,;
2. W3YYCHHS XMMHYECKOTO COCTaBa TBEP/IbIX TEI;
3. W3MepeHus yJIeIbHOI0 COMPOTUBIICHUS OTYIIPOBOIHUKOB,;
4. w3mepeHust NpouIsl KOHIICHTPAIIMHA CBOOOIHBIX HOCUTEIICH 3apsia B MOJYIIPOBOIHHUKAX.
2. 11 KOHTPOJISI LIEPOXOBATOCTH MOBEPXHOCTU TBEP/BIX TEIl UCTIOIB3YETCS:
1. aroMHO-cuIOBasi MUKPOCKOIIHS;
2. wuH(ppakpacHas uHTep(HEpEHIIUOMETPHS
3. BTOpHWYHAS MOHHAS MACC-CIICKTPOMETPHS;
4. peHTreHoBcKas TudpaKTOMETpus.
3. IlogBMKHOCTH HOCUTENEH 3apsaa B OIYIPOBOTHUKAX OMPEEISICTCS:

1. MeroaoMm umepenus J/1C DTTunrcraysa;

2. MetozioM Ban nep Ilay ¢ ucronp3oBaHueM MarHuTHOIO TOJIS;
3. METOIOM BOJIbT-(hapaHbIX XapaKTEPUCTHUK,

4, METOJIOM BOJIbT-aMIIEPHBIX XaPAKTEPUCTHUK.

4. TonmuHa MOJYIPOBOJHUKOBOM 3MUTAKCUATBHOW IUICHKH, BBIPAIIEHHOW Ha MOJIYNPOBOJHUKOBOU
MIOJIJIOKKE, MOKET ObITh U3MEPEHA!
1. meronom MHTEp(EPEHLINOHHOM AIUIICOMETPHH;
2. METOJIOM BCTPEYHBIX 30H/IOB;
3. MATU30HJIOBBIM METOJIOM;
4. BceMH MepeunucIeHHbIMU METOJaMHU.
5. Meron penakcallmOHHOM CHEKTPOCKOIINH ITyOOKUX YPOBHEW MPUMEHSIETCS IS
1. u3ydeHus XMMHUYECKOTO COCTaBa TBEPJIbIX TEII;
2. u3MepeHus NpoduiIsi KOHIIEHTPALKUU CBOOOIHBIX HOCUTENEH 3apsaaa B HOIYITPOBOIHUKOBBIX
OapbepHBIX CTPYKTYpax;
3. U3MepeHus IUPUHBI 3aMPELUICHHON 30HbI NOTYIPOBOIHUKOB,
4. u3MepeHus CeYeHUs 3aXBaTa NIyOOKUX IIEHTPOB.
6. B ocHOBe 30HJOBBIX METOAOB M3MEPEHUS YJEIbHOI'O COMPOTHUBIIEHUS MOIYHPOBOJHUKOB JIEKUT
IIPEIOJIOKEHHUE!
1. o dhopMupoBaHMM OMHYECKOIO KOHTAKTa 30H/-TIOJyIPOBOAHUK;
2. 00 MOHHOW IPOBOJUMOCTH TBEPIIBIX TEIN;
3. 00 OTCYTCTBUU 3alpelieHHON 30HbI B METaIlIaX;
4. O MPOCTPAHCTBEHHOM OTrPaHUYEHHH OOBEMHOTrO 3apsiia B IMOJYINPOBOAHUKOBBIX OapbepHBIX
CTPYKTYypax.
7. OOHO30HOBBIN METO PUMEHSETCS JIJIS:
1. u3y4yeHHs XMMHUYECKOTO COCTaBa MOIYINPOBOIHUKOBBIX CIIUTKOB,;
2. M3MEpEeHUs OHOPOIHOCTH PACTIPEICIICHUS YISIEHOTO COTIPOTUBIICHHUS BIOJb
MOJIyIPOBOIHUKOBBIX CIIUTKOB;
3. m3MepeHus npeiioBoil MOJBMKHOCTH HOCUTENIEH 3apsiia B TIOIYIIPOBOTHIUKOBBIX CIIUTKAX;
4. w3MepeHus JIMHEHHBIX pa3MepOB MOITYIPOBOHUKOBBIX CIIUTKOB.
8. [Mpu m3yuenunu 3¢pdekra Xomia B HOTYMPOBOTHUKAX HEOOXOAMMO YIUTHIBATH:
1. sddexT DTTUHTCray3€eHa,



2. sddext Pure-Jlemyka;

3. addext Hepucra,

4. Bce nepeyucieHHbie 3HPEKTHI.
9. MeTon Macc-CrieKTPOMETPHH BTOPUYHBIX HOHOB UCTIONB3YETCS JIJIS:
M3MEPEHUsT KOHIICHTPAIUH ITyOOKUX IICHTPOB;
M3MEpEHUS TIOJIBUKHOCTU CBOOOIHBIX HOCHUTENICH 3apsa,;
M3MEPEHUS TONIIIMHBI SITUTAKCHATIBHBIX CIIOCB,;

el A

TCXHHUKHU.

U3MEpeHUs Npo(UIsl pacHpeneieHus] 3JIEMEHTHOIO COCTaBa MAaTEpPHAJIOB 3IICKTPOHHOMN

10. Ocobennoctu penbeda TOBEPXHOCTH HEMPOBOJSAIIMX TBEPABIX TET MOTYT OBITH JETalbHO

UCCJICIOBAHBL.
1. MeronoM CkaHUPYIOLIEH TYHHEIbHON MUKPOCKOIINY;
2. METOJIOM aTOMHO-CHJIOBOM MUKPOCKOIIUH;
3. METOJIOM PacTpOBOH JEKTPOHHON MUKPOCKOIIHH;
4. MeTOJOM O0Ke-3JIEKTPOHHOM CHEKTPOCKOIHUH.
Tect 2
1. MeToj BCTpeUHBIX 30H/0B UCIOIb3YETCs IS
1. wu3mepeHus NOJBUKHOCTU CBOOOHBIX HOCUTENEH 3apsa;
2. W3y4YeHUs] XUMHUYECKOI'0 COCTaBa TBEP/BIX TEI,
3. M3MEpeHHs yNIeNBHOTO COMPOTUBIICHHUS B MOIYIPOBOAHUKOBEIX N+-N U P+-P CTPYKTypax;
4. wW3MepeHHUs yJIeNbHOTO CONPOTUBIIECHUS B MOJIYIPOBOAHUKOBBIX N+-P U P+-N CTPYKTypax.
2. JI7s1 KOHTPOJISL pacipeeNieHHsI TIOBEPXHOCTHOM MPOBOIUMOCTH TBEP/BIX TEJ HCIOIB3YETCS:
1. kenabBUH-30H/10Basi MUKPOCKOINS,
2. uH(pakpacHas HHTEPPEPEHIINOMETPHUS
3. BTOpUYHAsl HOHHAsl MacC-CIIEKTPOMETPHUS,;
4. aTOMHO-CHUJIOBasi MUKPOCKOIIUSI.
3. IloaBM>XHOCTE HOCUTENIEH 3apsAa B OIYIPOBOJHUKAX ONPEENIAETCs:
1. meronom uzmepenust IJIC HEIBUIMOTEHIIUMATEHOCTH XOJIOBCKUX JIEKTPOIOB;
2. meronoM uzmepenus DJIC Xomna;
3. METOJIOM CIIEKTPOCKOIHH MOIHON TPOBOJMMOCTH;
4. MeToJOM BCTPEYHBIX 30HJIOB.

4. TonmuHa MOJYIPOBOJHUKOBOM 3MUTAKCUAJIbHOW IUIEHKH, BBIPAILIEHHOW Ha MOJYMPOBOJHUKOBON

MOJITOKKE, MOYKET OBITh U3MEpEHa:
1. meronom uzMepeHus K03 GUIIMEHTa OTPaKEHNUS;
2. METOJIOM PacTpOBOH JIEKTPOHHON MUKPOCKOIHH;
3. OIHO30HIOBBLIM METOIOM;
4. HU OJTHUM U3 NEPEYUCICHHBIX METO/I0B.
5. MeTon penakcaliMOHHOM CIIEKTPOCKONUHU INTyOOKHUX YPOBHEW MPUMEHSIETCS JJIs:
1. u3yuyeHHss XUMHYECKOI'O COCTaBa TBEPJIBIX TE,
2. u3MepeHus Mpoduis KOHIEHTpaHK Ae(PEeKTOB C IITyOOKUMH YPOBHSIMHU B
MOJTYTIPOBOIHUKOBBIX OapbepHBIX CTPYKTYpax;
3. M3MepeHHs NIMPHHBI 3aMPEIeHHON 30HbI ITOJTyIIPOBOIHUKOB,;
4. wW3MepeHHUs MIePOXOBATOCTH MOBEPXHOCTH.

6. B OCHOBE ONTHYECKHX METOJOB HW3MEPEHHS KOHIICHTPAIlMH CBOOOJHBIX HOCHTEICH 3apsaa B

MOJIYTIPOBOIHUKAX JIEKUT SIBJICHUE!
1. mura3sMeHHOTO pe30HaHCa,

2. IMOBOpOTa INIOCKOCTHU MOJIApU3alluK CBETA, IMMPOXOAAIICTO 4YCpe3 MOJYIIPOBOIHUKOBYIO

IIJJACTUHY B MarHUTHOM I10JI€;
3. Bce MepeyuncieHHbIE SIBICHUS.
7. II9TU30HA0BBIA METO/ TPUMEHSIETCS IS
1. wu3mepeHus yJeIbHOTO CONPOTUBIIEHUS OTYNIPOBOJHUKOBOW TOHKOM MJICHKHY,;
2. W3MEpEeHUs TOJIIIUHBI MOJYIPOBOJHUKOBOMH IICHKH;
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3. BCeX NEPEUUCICHHbBIX IapaMETPOB.
8. Ilpu uzydyennu r¢dexra Xoia B MOTYMPOBOIHIUKAX HEOOXOIUMO YIHTHIBATH:
1. ¢oro-2/IC;
2. s¢odexr llenbThe;
3. OJIC He’KBUNOTEHIUAIBHOCTH XOJUIOBCKUX 3JIEKTPOIOB;
4. Bce mepevncICHHbIEC (PaKTOPHI.
9. Mero Macc-CIEKTPOMETPUN BTOPUYHBIX HEHTPAJIbHBIX YACTULL UCIIONb3YEeTCs JUIS:
M3MEPEHUsI KOHLIEHTPAIIUH ITyOOKUX [IEHTPOB;
U3MEpEHUs MOJBHKHOCTH CBOOOAHBIX HOCUTENEH 3apsaaa;
M3MEPEHUs TONIIMHBI SMTUTAKCHATIBHBIX CIIOCB,;
U3MEpeHuss MNpoQuiIs paclpelesieHus] 3JIEMEHTHOTO COCTaBa MaTepHaloB 3JIEKTPOHHOM
TEXHUKH.
10. [TapameTppl KPUCTANINYECKOM CTPYKTYpBI TBEPABIX TEJI MOT'YT OBITh J€TalbHO HUCCIEIOBAHBI:
METOJ0M CKaHUPYIOIIEH TYHHEIbHOM MUKPOCKOIINH;
2. METOJIOM aTOMHO-CHJIOBOM MUKPOCKOIIUH;
3. METOJIOM pacTpOBOH JIEKTPOHHON MUKPOCKOIIHH;
4. MeToJOM PEHTI'€HOBCKOW AM(paKTOMETpHUH.

i N =

=

OrneHOUHBIE MaTEPHAIIBl BXOJAT B COCTAaB paboUeii mporpaMMbl AUCHUTUIMHBI « METOIbI HCCIIeOBAHUS
HaHOMaTepuaioB, MHKpo- u HaHocucteM (B1.B.06)», wnampaBmenne moaroroBku — 03.03.01
«IIpuknaguble wmarematuka U ¢usukay, OIIOIl «DnexkTpoHuKa, KBaHTOBbIE CHUCTEMBI U
HAHOTEXHOJIOTUIY.
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