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WHas koHTaKkTHasi padoTa 3 cemecTp - 4 yaca;
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IIpome:kyToUHasI aTTeCTAINS:
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JK3aMeH 3 cemectp - 0 yacos;

Bcero - (0,8 yaca
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu AHTOHOB B.A.
[IpenomaBaTelib NaerTbnratop RO081edee-AntonovVA-4b80b823 B.A. AHTOHOB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PyKOBOI[HTeHL w CeesieHun o Bnagensue U3N M3aK
06Pa30BaTeHBH0PI Bhanenel, XonoaHbIA A.C. .
HpOFpaMMBI VaeHTuduraTop RObac9dac-KholodnyD5-6393810 J_IC, XO_]'[OHHLII/I
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozruch) (pacmudpoBKa MOIIHCH)
3BaHHE)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

3aBe/yoNHi BbITYCKaOIEH i i Brageney CNaBUHCKWRA A.3. .
Kadeapbl * Mol [T — RO9b3b9ab-5lavinskyAZ-c0815214 A.3. CnaBuHCKUI
(IOJDKHOCTD, yUeHas CTeHeHb, yUeHOe (mozmucs) (pacmudpoBKa MOIIHCH)

3BaHHE)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Ilesb ocBOeHUsI AUCHMILIMHBI: 1{e/1bI0 OCBOGHUS JUCLUIUINHBI SBIISETCS U3y4EHUE COBPEMEHHBIX
METPOJIOTMUECKUX METOJOB UCCIIEI0OBAaHUS MATEPUAJIOB U CTPYKTYP MUKPOAIEKTPOHUKH.

33[{3‘11/1 AUCHHUITIMHbI

- O3BHAKOMIJICHHUEC 06yqa101u1/1xcs1 C COBpECMCHHBIMU METOJaMH HCCIIeOBaHUI MaTCpHraIoB U

CTPYKTYP MUKPO3JIEKTPOHUKH;

- OCBOCHHE OCHOBHBIX METOJIOB KOJINYECTBEHHOT'O M KAYECTBEHHOTO aHAN3a (PU3UIECKUX
CBOMCTB MarepuajoB U CTPYKTYP MUKPO3IEKTPOHHUKH;
- YCTAHOBJIEHHE B3aUMOCBSI3U MEX]ly TEXHUUECKUMHU [TapaMeTpaMu MaTepHalioB U CTPYKTYP

MHKPOIJICKTPOHUKH,

- YCTAHOBJICHUC B3aMMOCBA3U MCIKAY CTPOCHUCM BCUICCTBA U TEXHOJIOTHEH UX MMOJIYUYCHMUA.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-2 Cnioco6Gen mpoBOIUTh
HCCIICIOBAHUSI MAaTEPHUAJIOB
Y U3AEJUN MUKPO- U
HaHOJICKTPOHUKU

N/1-2nx-2 Bnageet HaBbIKaMu
BBIOOPA TEOPETUYECKHUX U
IKCIIEPUMEHTAIBHBIX METOIOB
HCCJICIOBAHMS MaTEPHATIOB
MHUKPO- U HAHORJICKTPOHUKHU

3HATh:
- METOZOJIOTHIO BEIOOPA MEPCIIEKTHBHBIX
MaTepHaoB MUKPO- U HAHOIEKTPOHHUKH.

YMETB:

- IPUMEHSATH JAHHBIEC UCCIIEA0BAHUI
CBOIMCTB IOJIYIIPOBOAHUKOBBIX
MaTEpPHAJIOB U CTPYKTYP IEKTPOHUKHU IIPU
UX MCIOJIb30BAHUMU.

[1K-2 CriocobeH mpoBOIUTh
MCCJIEIOBAHMS MaTepPUATIOB
Y U3JIeTTUI MUKPO- U
HaHORJIEKTPOHUKHU

NJ1-3nk-2 Bnageer HaBbIkamMu
BbIOOPA TEOPETUUECKUX U
AKCIEPUMEHTAIBHBIX METOI0B
HUCCIIEN0BaHUS U3 IeINI
MHKPO- U HAHODJIEKTPOHUKH

3HaThb.

- MCTObIl U3BMCPCHUA U pacqéTa
napaMeTpOB MOJTYIPOBOJHUKOBBIX
MaTCpHraJIOB U CTPYKTYP 3JICKTPOHUKU,

- KJ'IaCCI/I(bI/IKaIII/IIO MCTOHOB KOHTPOJIA U UX
BO3MOJXHOCTH IIpHU UCCICAOBAHUU
IMMOJIYITPOBOJHUKOBBIX MAaTCpPUaJIOB U
CTPYKTYP 3JICKTPOHUKH.

YMETB:

- CaMOCTOSITEIBHO PACCYUTHIBATh
rapaMeTpbl CBOMCTB MOIYITPOBOAHUKOBBIX
MaTepHalOB U CTPYKTYP dJIEKTPOHUKH;

- AaHAJIM3UPOBATh PE3YJIbTAThl PACUETHBIX
JTAHHBIX ITAPAMETPOB MOJYIPOBOJHUKOBBIX
MaTepHaAJIOB U CTPYKTYP INEKTPOHUKHU.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTelbHON mporpamme
[TonynpoBoMHUKOBBIE MaTepHaibl  CTPYKTYphl (manee — OITOIT), nanpasnenust noaroroku 11.04.04
DJEeKTPOHMKA U HAHOZJIEKTPOHUKA, YPOBEHb 00pa30BaHMs: BhICIIEe 0Opa30BaHUE - MarucTpaTypa.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.



P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OCHOBHBIE METO]IBI 16 3 4 - 2 - - - - - 10 - IlodzomogKa K neKyuiemy KOHmpoio:
M3MEpEHUi IToBTOpeHne MaTepuaa 1o pasaeiny
3JIEKTPUYECKUX U "OCHOBHBIE METOABI U3MEPEHUN DIEKTPUIECKUX
(busngeckux U (pU3UUCCKUX MAPaMETPOB
rnapaMeTpoB MOJIYIPOBOTHUKOBBIX MaTEpHUaoB."
MOJTYTIPOBOJJHUKOBBIX IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
MaTepHaJIoB. W3yuenne Marepuana no paszaeny "OCHOBHbIE
11 OCHOBHBIE METOJIBI 16 4 - 2 - - - - - 10 - METOBbI U3MEPEHUH DIEKTPUIECKUX U
M3MEpEHUH (bU3UIECKNX TapaMeTPOB IOITYITPOBOAHUKOBBIX
IEKTPUUECKHUX U MarepuasoB.” OATOTOBKA K BHIOIHEHHUIO
¢busHIecKnx 3a7aHUH Ha IPaKTHYECKUX 3aHATHIX
rapamMeTpoB Camocmoamenvhoe usyuenue
MOJTYIIPOBOJHUKOBBIX meopemuyuecko20 mamepuana: Mzyuenue
MaTepHaJIoB. JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"OCHOBHBIE METO/IbI H3MEPEHUI FIMEKTPHUUECKUX
1 (pU3UYECKUX MTAPaMETPOB
MOJTYTIPOBOTHUKOBBIX MaTepHajoB."
H3yuenue mamepuanog iumepamypubix
UCIOYHUKOB:
[1], 5-9
[2], 4-7
[3], 13-67
[4], 13-64
2 Onruyeckue METOABI 16 4 - 2 - - - - - 10 - Ilodzomogka K mexkyuiemy KOHmMpOiio:
HccleJOBaHuM IToBTOpEeHue MaTepuana no pasaeny
apameTpoB IITyOOKHX "OnTuyeckue MeTO bl UCCIICOBAHUN
LIEHTPOB B napaMeTpoB IIyOOKHX IEHTPOB B
MOJIYTIPOBOTHUKOBBIX MOJIYIPOBOJJHUKOBBIX MaTepuasax."
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MaTrepuanax. Ilodzomoeka Kypcosoit padomur: Kypcopas
2.1 Onrtudeckue METOAbI 16 10 pabora npeacTaBieHa B BUAE KPYIHOH 3a1auu
HCCIIEeI0BaHUI 1o y4eOHOMY KelCy, OXBaThIBaIOIIEH
rapamMeTpoB TIIyOOKUX HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
LIEHTPOB B BapuaHTa IIPOEeKTHOTO pemenus. [Ipumep
MOTYTIPOBOJHUKOBBIX 3a7aHus:
Marepuanax. I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne maTepuana mo paszgeny "OnTadecKkie
METO/IbI HICCIIEAOBAHUH MTapaMeTPOB TIIyOOKHX
LEHTPOB B IOJIYIIPOBOJHUKOBBIX MaTepraiax."
MIOJITOTOBKA K BBITMOJHEHUIO 3aJaHUN Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"OnTHyecKue METOIbI UCCIIEIOBAaHUN
ITapaMeTpOB TITYOOKHX IEHTPOB B
MOJTYTPOBOJHUKOBBIX MaTepHuaiax."
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[1], 18-48
[3], 161-185
[4], 38-78
3 MonexymnsipHas 16 10 IlodzomogKa K meKkyuiemy KOHmMpOoJio:
CHEKTPOCKOITHUS IToBTOpeHne MaTepuana 1o pasaeiny
LIEHTPOB B "MonexyispHasi CHEKTPOCKOIHUS LIEHTPOB B
MOJTYIIPOBOJJHUKOBBIX MOJTYTIPOBOTHUKOBEIX MaTepHaiax."
Marepuagax. Ilodzomoeka Kypcosoit padomui: Kypcoas
3.1 MonexynsapHas 16 10 pabora npeacTaBiIeHa B BUAE KPYITHOHN 3a1auu
CHEKTPOCKOIHS 10 y4eOHOMY KelCy, OXBaThIBAIOIIEH
LIEHTPOB B HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
MOJTYTIPOBOJJHUKOBBIX BapuaHTa IIPOeKTHOTo pemenus. [Ipumep
Marepuanax. 3a7aHus:

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
M3yuenne marepuana o pasaeny
"MonexyispHasi CHEKTPOCKOIHS IEHTPOB B
MIOJTYTIPOBOTHUKOBEIX MaTepHraiax."
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MPAKTHYECKUX 3aHITUSIX




Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
"MonexyisipHasi CHEKTPOCKOIHUS IEHTPOB B
MOJTYTIPOBOJHUKOBBIX MaTepuanax."”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 61-65
[2], 7-21
[4], 79-91

TepMmocTUMyIUpOBaHHA
s hOTONIEKTpHUECKAsT
CHEKTPOCKOIHS
MHUKPOCTPYKTYPBI
TOYEYHBIX JIe()EKTOB B
MOJTYTIPOBOJHUKOBBIX
Marepuaax.

16

10

4.1

TepmocTuMyIMpOBaHHA
s POTOIIIEKTPHUIECKAsS
CHEKTPOCKOIHS
MHUKPOCTPYKTYPBI
TOYEYHBIX JIe()EKTOB B
MOJTYTIPOBOTHUKOBBIX
MaTepHuaax.

16

10

IlodzomogKa K neKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"TepMocTuMyTupoBaHHast POTOIEKTPUIECKAs
CHEKTPOCKOIHS MUKPOCTPYKTYPBI TOUEUHBIX
nedeKkToB B MOJYNPOBOJIHMKOBBIX Marepuaax."
Ilodzomogka K ayoumopHvlm 3aHAMUAM:
ITpopaboTka neKnnH, BEIOIHEHUE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Ilo020mo6Ka K KOHMPOIbHOU padome:
N3y4yenune maTtepraioB IO pas3zieiry
TepmocTumyMpoBaHHast POTOIIEKTPHIECKAST
CHEKTPOCKOIHS MUKPOCTPYKTYPHI TOUEIHBIX
JIe(eKTOB B TOITYIPOBOIHUKOBBIX MaTepHaax.
Y TIOJITOTOBKA K KOHTPOJILHOHM paboTe
Ilodzomoeka Kypcosoit padomut: Kypcopas
paboTa npezcTaBiIeHa B BHJE KPYITHOI 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTO pemenus. [Ipumep
3a7aHus:

Ilo020mogKa K npaKmu4eckum 3auAmuam:
W3yuenne maTepuana 1o pasaeny
"TepMocTUMyITMpOBaHHAs (POTORIIEKTPUIECKAS
CHEKTPOCKOIHS MUKPOCTPYKTYPHI TOUEIHBIX
Je(eKTOB B TIOIYIPOBOIHUKOBBIX MaTepranax."
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTUIECKUX 3aHATUAX

Camocmoamenvroe usyueHue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"TepMocTuMyTUpOBaHHAsE POTOIEKTPHIECKAS
CHEKTPOCKOIHS MUKPOCTPYKTYPbI TOYEUHBIX
Ie(pEeKTOB B TOIYIPOBOIHUKOBEIX MaTepranax."
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 49-55
[2], 21-28
[3], 332-354
[4], 154-176
5 dotoakycTrueckas u 16 10 Ilodz0mogKa K meKyuiemy KOHmMpoiio:
¢dororepmudeckas IToBTOpeHne MaTepuaa 1o pasaeiny
CIEKTPOCKOIUS "doToakycTuueckas U GpororepMuuecKas
TOYEYHBIX JIe()EKTOB B CHEKTPOCKOIHS TOUCUHBIX 1e(DEKTOB B
MOJTYTIPOBOJHUKOBBIX MOJYPOBOTHUKOBBIX MaTepuaiax"
MaTepuagax Ilodzomogka K ayoumopHvlm 3aHAMUAM:
5.1 doroakycTudeckas u 16 10 ITpopaboTka neKnnH, BEIOIHEHUE U
(doroTepmudecKas MOJTOTOBKA K 3amuTe 1a0. paboTs
CIIEKTPOCKOIUS Ilo020moeKa K KOHmMPOIbHOU padome:
TOYEYHBIX Ie()EKTOB B N3y4yenune maTtepraioB IO pas3zieiry
MOJTYTIPOBOJJHUKOBBIX dotoakycTrieckast 1 poTOTepMUIECKast
Marepuanax CHEKTPOCKOIHS TOUEUHBIX Ae(DEKTOB B

MOJTYTIPOBOTHUKOBBIX MaTepHajax u
MOATOTOBKA K KOHTPOJIBHOU paboTe
Ilodzomoeka Kypcosoit padomut: Kypcopas
paboTa npezacTaBiIeHa B BHJE KPYITHOH 3a1aun
o yueOHOMY Keiicy, 0XBaThIBaIOIIEH
HECKOJIBKO PaCYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJaHHs:

Ilo0zomoeka K npaKmu4ecKum 3aHAMUAM:
W3yuenne maTepuana 1o pasaeny
"®oToakycTuueckas U GpororepMuuecKas
CHEKTPOCKOIIHS TOUEUHBIX J1e()EKTOB B
MOJIYIIPOBOTHUKOBBIX MaTepuanax" moAroToBKa
K BBITIOJTHEHHIO 33JJaHAH Ha MPAKTUIECKUX
3aHATHIX

Camocmoamensroe usyuenue
meopemuyieckozo mamepuana: VI3yaenue
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JIOTIOJTHUTEIBHOTO MaTepHaia o paszierny
"®oroakycTrueckas U pOToTepMUIECKast
CHEKTPOCKOIHS TOUCUHBIX 1e(DEKTOB B
HOJIyIIPOBOJHUKOBBIX MaTepuanax"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 56-60
[2], 28-31
[4], 260-271
6 Wzmepenue coctaBa 16 10 Iloozomoeka K meKyuiemy KOHmMPOJiio:
TBEPJIBIX TEJT METOZOM IToBTOpeHne MaTepuaa 1o pa3aeiny
sIACpHOM "N3mepeHue cocTaBa TBEPBIX TeJl METOJJOM
MeccbayspoBckoit siepHoi MeccOay3poBCKOi crieKTpoCKonuu'"
CHEKTPOCKOIIHNH Ilodzomogka K ayoumopHlm 3aHAMUAM:
6.1 H3mepenue cocraBa 16 10 [IpopaboTKa JICKITUH, BBITOJIHCHHE U
TBEPJIBIX TEJI METOIOM MOJIrOTOBKA K 3amure jJab. paboTh
SIIepPHON Ilo0z0mogKa K npaKmuyeckum 3aHAMUAM:
MeccbayspoBckoit W3yuenne matepuana no pasgeny "U3mepenne
CIEKTPOCKOIINHA COCTaBa TBEPBIX TET METOJIOM SIICPHOI
Mecchay?poBCKO# CIIEKTPOCKOTIHHN"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasiery
"M3MepeHune cocTaBa TBEPABbIX T€T METOJIOM
simepHoi MeccbayapoBCKOii criekTpockomuu"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 66-70
[2], 31-43
[3], 323-327
[4], 101-120
7 H3mepenue cocraBa 11 5 Ilodzomogka K mexkyuiemy KOHmMpOiio:
TBEPIIBIX TEJT METOIOM [ToBTOpeHne MaTepuana 1Mo pasaeiny
HOHHOI Macc - "N3mepeHune cocTaBa TBEPIBIX TEJl METOJIOM
CIIEKTPOMETPUH noHHOW Macc - ciektpomerpun"
7.1 M3mepenue coctaBa 11 5 Iloozomoexa Kypcosozo npoekma: KypcoBoit

TBEPJIBIX TEJ METOIOM

IIPOCKT BBIMOJJHACTCA IO HHAWBUAYAJIbHOMY
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HOHHOM Macc -
CIIEKTPOMETPUU

3a7aHuo. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboThl
00opyoBaHusl, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBaeT
MOSICHUTENBHYIO 3aITICKY C pacueTaMy 1
rpadudeckyro 4acTb. B 3amanue BxoauT pacder
CIENYIOIINX NOKa3aTeNen:

1lo020mo6Ka K ayOumopHovim 3aHAmusaM:
ITpopaboTka IeKnnH, BEIOTHEHUE U
MOJTOTOBKA K 3a1uTe j1ab. paboThl
Ilooz0mogka 0oknada, evicmynienus:
3ajaHue CBA3aHO C YIIyOJCHHBIM U3y4CHUEM
pa3aenoB JUCHUILUIMHBI U CAMOCTOATEIbHBIM
MIOUCKOM MaTepHaJIOB I PACKPBITHS TEMBI
JI0KJIaaa. MaTepuaibl BBIOJIHEHHOH paboThI
MIPECTABILIIOTCS B SJICKTPOHHOM BHAE WIIH B
(opmMe pacriedaTaHHbBIX MPE3CHTANNOHHBIX
ciaiinoB. B kauecTBe TEM JOKIIAIOB CTYACHTAM
MPE/ATIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Ilodzomoeka Kypcosoit padomui: Kypcoas
paborta npeacTaBiIeHa B BUAE KPYITHOH 3a1a91
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTro perreHus. [Tpumep
3aaHuA:

110020mogKa K NpaKmuuecKum 3aHAMuaM:
W3yuenue Matepuana no pazaeny "H3mepenue
cocTaBa TBEPBIX T METOIOM HOHHON Macc -
CHEKTPOMETPHUH" TOJIrOTOBKA K BHIOJHEHHIO
3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"N3MepeHne coctaBa TBEPABIX T€T METOIOM
noHHOH Macc - cektpomerpun"

TIpeunsnonnas
npoduIOMeTpHUs
TTOBEPXHOCTH
MaTepuajIoB METOJIOM

11

Iodzomoeka Kk meKyuiemy KOHmpouio:
IToBTOpEeHue MaTepuana 1no pasaeny
"[Ipenn3noHHas MPOGUIOMETPHS TOBEPXHOCTH
MaTepHajJoB METOAOM JIEKTPOHHOH 30HI0BOM

10




3JIEKTPOHHOU 30HI0BOM
CKaHUPYIOLLEH U

CKaHUPYIOLIEH U TYHHEIbHOH crieKTpocKonuu"
Ilo020mogka K ayoumopHsiM 3aHAMUAM:
[TpopaboTka JeKInH, BBIIOJIHEHHE U

TYHHEJILHOI
CHEKTPOCKOIIIH MOJITOTOBKA K 3amuTe 1ad. paboTHI
8.1 [Ipeunsnonnas 11 4 - 2 - - 5 - Ilodzomoexa Kypcosou padomwi: Kypcopas
pOoGUIOMETPHUS paborTa npeAcTaBiIeHA B BUAE KPYITHOHN 3a1a91
MIOBEPXHOCTHU 10 y4eOHOMY KEHCy, OXBaThIBAIOIICH
MaTepHalIOB METOJIOM HECKOJIBKO PACUYETHBIX BOIIPOCOB M BBIOOD
3JIEKTPOHHON 30HA0BOM BapHaHTa IPOEKTHOro perrenus. [Tpumep
CKaHMPYIOLICH U 3aaHUA:
TYyHHEJIbHOU I10020mogKa K npaKmuueckum 3auAmMuam:
CHEKTPOCKOIHNH W3yyeHnue marepuana 1o pasaeny
"Ipenm3nonHas NpoGUIOMETPHsI HOBEPXHOCTH
MaTepHaoB METOAOM JIEKTPOHHOH 30HI0BOM
CKaHHUPYIOIIEH U TYHHEIBHON CIIEKTPOCKOTHH'"
MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
MPAaKTHYECKNX 3aHATHIX
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"[Ipeun3noHHas MPOGHUIOMETPHSI TOBEPXHOCTH
MaTepHaoB METOAOM JIEKTPOHHOH 30HI0BOM
CKaHMUPYIOIIEH U TYHHEIBHON CIIEKTPOCKOTHH'"
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[3], 263-267
Ox3aMeH 355 - - - - - - 335
Kypcogoit mpoexr (KII) | 26.5 - - - 16 0.8 5.7 -
Bcero 3a cemecTp 180.0 32 - 16 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 32 - 16 18 4 0.8 109.2

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuyansHble KOHCYIbTAlMH 0 KYpCOBBIM IpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruiniel; CP — camocrostensbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyTrouHas
aTTecTanus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. OchosHble MemoObl usmepeHull J1IeKMpuieckux U husuieckux napamempos
HOLYNPOBOOHUKOBbIX MAMEPUALO8.

1.1. OcHOBHBIE METOJIbI U3MEPEHUHN AIEKTPUICCKUX U PU3NICCKUX MTapaMETPOB
MOJIYTIPOBOTHUKOBBIX MaTepUajoB.

Ponp u 3amaum uccienoBaHUN B MAaTepUAIOBEACHHUU U CO3JAaHUU CTPYKTYpP DJIEKTPOHUKH.
Knaccudukanus metonos uccienoBanus. McecnegoBanue MUKPOCTPYKTYPBI TOUEUHBIX JE(PEKTOB..

2. Onmuueckue memoowl UCCACO0EAHULL napamempoe ZJZV6OKMX uernmpoe 6 nOJZVnDOSOOHuKOGbDC
mamepuaiiax.

2.1. OnTHyeckue METOo bl UCCIIeIOBAaHUN TapaMeTPOB TITyOOKHX IIEHTPOB B
HOJIYIIPOBOJTHUKOBBIX MaTepuallax.

AOCOpOIIMOHHAsT W JIFOMHHECIICHTHAs! CIIEKTPOCKONMHS B yIbTPapHOIETOBOW, BHUIAUMOW U
UH(PaKpacHOH ClIeKTpaJIbHbIX 001aCTAX. ATOMHO-3MUCCUOHHAS CIIEKTPOCKOIHMSL..

3. Monexynsapuas cnekmpockonus YeHmpos 8 nOJanDOGOC)HuKOGbDC mamepuaiax.

3.1. MonekynspHas CIEeKTPOCKOINHUS LIEHTPOB B NOJIYIPOBOIHUKOBBIX MaTepHaax.
Knaccugpukamuss MeTOZOB HCCIENOBaHWH, HUX poib. Merox duyopecueHmn. Metoxq
dochopecrieninu. MeTos KOMOMHALIMOHHOTO PACCESIHUS CBETA. .

4. TepmocmumwlupoeaHHaﬂ d)omoaﬂekmpuuecmm CNeKmpoOCKonusi MuKpocmpyxKmypbl
mo4e4HblX ded)ekmoe 8 nOﬂVﬂDOGOdHuKO@be mamepuaiax.

4.1. TepmocTuMynrpoBaHHas (POTOIIEKTPUUECKAsE CHEKTPOCKOINS MUKPOCTPYKTYPbI TOUEUHBIX
Ne(eKTOB B MOJTYIPOBOJHUKOBBIX MaTepHaax.

Knaccudpukanus ©“  OCHOBHBIE  XapakTepucTUKU. Meronpl  pacuéra  mapaMeTpoB
TeXHoJIorn4eckux aedexkroB. OcHOBHas MHpoOpMalnMs O Marepuaie, MojlydaemMas U3 METO/I0B
TEPMOCTUMYJINPOBAHHOMN CIIEKTPOCKOIIHH. .

J. ®0m0akvcmuqea<aﬂ u (;bomomepjwuqe(:Kaﬂ CneKmpOCKOnuA mo4e4Hbix deabekmoe 6
nOJanDOGOdHuKO@bZX mamepuaiax

5.1. ®oToakycTuyeckas U GOTOTEPMHUYECKAs CIEKTPOCKOIUS TOYCUHBIX JePEKTOB B
MOJIYITPOBOJHUKOBEIX MaTC€pUuajlax

Hasnauenne wmeromoB. [IpMHIMIBI TOCTPOSHHS ¥ PErHCTpPAldU  (HPOTOAKYCTHUYCCKUX
CIIEKTPOMETpOB. MeToiKa pacyéra CeKTPOrpaMM..

6. Usmepenue cocmasa meepovix mea memooom saoeptou MeccbOaysaposckoi cneKmpockonuu

6.1. Iamepenune coctaBa TBEPABIX TEJI METOJOM siiepHO MeccOayIpoBCKOM CIEKTPOCKOTTHN

Ouzuka dpdexrta Meccbayspa. Senenue otmaum  sgep.  CrnocoObl  HaOMIOACHUS
MeccOay3poBCKOil CLIEKTPOCKONUHU. 3HaYeHHE U OCOOEHHOCTH MeccOaydpOBCKOM CIEKTPOCKOMHH.
Tunsl B3aMMOJEICTBUS aTOMHOIO siipa C BHEIIHUMHU JIEKTPUYECKUMH M MArHUTHBIMU IOJISIMH.
W3omepHbiit caBur. MarHuTHas CBEpXTOHKas CTpykTypa. KomMOMHHMpOBaHHBIE MarHMTHOE U
IIEKTPUYECKOE CBEPXTOHKME B3auMojencTBusA.McTounukn nsnyuenus. Jlerektopsl. Pe3oHaHCHBIN
MPONOPLUUOHATIBHBIN JETEKTOp. [[eTeKToOp KOHBEPCUOHHBIX 3JIEKTPOHOB..

7. H3mepenue cocmasa meépovix men memooom uonnou Macc - cnekmpomempuu

12



7.1. U3mepenue coctaBa TBEPIBIX TEJI METOJJOM HOHHON Macc - cieKTpoMeTpHuu

Knaccugukanus MeTonoB Macc-CIEKTPOMETPUHU, UX POJb B MaTepHaroBefeHUU. McTouHMKN
MOHOB, Macc - aHaiu3aropbl. Crarnyeckuil Macc - cHekTpomerp. JuHamudeckuil Bpems —
IIPOJIETHBIA MAacc - CHEKTpOMeTp. JIMHAMHUYECKUN KBaJpYyIOJIbHBIA Macc - cnekrpoMerp. dusuka
LUKJIOTPOHHOr0 pe3oHaHca. KoHncTpykuus mace — cnektpomerpa ¢ @ypbe npeodpa3oBaHHEM. .

8. llpeyuszuonnas npod)uﬂomempuﬂ no6epXHoOCcCmMuU mamepuailos MEMoooM JICKMPOHHOU
30H00601L CKCZHMD]/IOW&Z u myHHefleOI/vl cneKkmpockonuu

8.1. [IpeunsuonHas npouaoMeTpus MOBEPXHOCTH MAaTEPHAIOB METOAOM AJIEKTPOHHON
30H/I0BOM CKAHUPYIOLIEH U TYHHEIIbHON CIIEKTPOCKOIINU

OO01mye NpUHIUIBI CKAaHUPYIOIMIMX 30HIOBBIX MHUKPOCKOMNOB. [IpUHIMMBI CO3MaHUSI CUCTEMBI
0o0paTHOH cBA3M. MaHUIyIATOpPBI TPyOOro nepeMenieHysi. MaHuIyasToOpbl TOYHOTO NEPEMEILEHUS.
TpyOuatsiii mbe3ockanep. [Ipuniumn padotel. @opMupoBaHHE H300paKeHUs pebeda uccleyeMon
MOBEPXHOCTH..

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1. OcoOeHHOCTH MTPaKTUKN U3MEPEHUM MapaMeTpOB MOJIYIPOBOAHUKOBBIX MaTepUaioB (2
Jaca).;
2. 2. Ilpaktudeckuii GuryopecueHTHbIH aHanm3 (2 Jaca).;
3. 3. Meroauka u3MepeHus TEPMOCTUMYIHPOBAHHBIX IPOIECCOB B TIOIYITPOBOTHHKOBBIX
CTpyKTypax (2 yaca).;
4. 4. Metonuka pacué€ra CrieKTporpaMm (poToakyCcTHYECKO# crieKTpockonu (2 Jaca).;
5. 5. U3omepusiii casur. [IpakTuka ero onpeaenenus (2 yaca).;
6. 6. Merouka pacdéra CIEKTPOB Macc — CIIEKTPOCKOIHMH /ISl Pa3JINYHBIX CTPYKTYP
AIIEKTPOHUKHU (2 Jaca).;
7. 7. YcTpoiCcTBO CKaHUPYIOLIETO 30H10BOI0 MUKpocKkona. OcoOeHHOCTH ero paboTsl (2
yaca).;
8. 8. [IpakTrueckuil pmyopecreHTHbINH aHamu3 (2 yaca)..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

AyoumopHvie KOHCYIbmMauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoHcynpTanMu HampaBleHbl Ha BBIIOJHEHHE pa3JIeIoB KYpCOBOTO IPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHMKa (mpemopaaBarens). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee Ba)KHbIE YAcCTH pacCUeTHBIX 3aJaHUN paszzaena
"OCHOBHBIE ~METOJBl H3MEPEHUH  DJJIEKTPUYECKUX U  (DU3HUECKUX [apaMEeTPOB
II0JIYTIPOBOIHUKOBBIX MaTepHasos."

2. KoHcympranmuu HampaBJeHbl Ha BBIIOJIHEHHE pa3/ieloB KypCOBOTO TIPOEKTa IOJ
PYKOBOJICTBOM HAacTaBHMKa (IperojaBatelnisi). B paMkax dYacoB Ha TpyNIOBbIE
KOHCYJIbTAllMM pa30uparoTcss HauOoJiee BaKHbIE YacTH pACUETHBIX 3a/JaHUil pasjena
"OnTuyeckue  METOJAbl  UCCIEAOBAaHMM  MapaMeTpoB  IIIYOOKHX  IIEHTPOB B
ITOJIYITPOBOIHUKOBBIX Marepuanax."

3. Koucynpranum HampaBieHbl Ha BBINOJIHEHHE pa3lelioB KYpCOBOTO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHBIE YAcTH pacuUeTHBIX 3a/JaHuil pasiena
"MonexysipHas CIIEKTPOCKOIHMS LIEHTPOB B MOJIYNPOBOJHUKOBBIX MaTepranax."
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Koncynbpranum HampaBieHbl Ha BBINOJHEHHE PAa3AelioB KYypCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"TepMocTUMyIMpOBaHHAs  (QOTORJIEKTPUUECKAsi  CHEKTPOCKOMHUS  MUKPOCTPYKTYpPHI
TOYCYHBIX JIS()EKTOB B OTYIIPOBOJHUKOBBIX MaTepraiax."
Koncynpranum HampaBieHbl Ha BBINOJIHEHHE pa3[elioB KYpPCOBOTO MPOEKTa IOJ]
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpyNIOBBIC
KOHCYJIbTallMM pa30uparoTcs Hauboyiee BaKHbIE YacTU pacUYEeTHBIX 3aJaHuil paszzgena
"doroakycTuueckass M (OTOTEPMHUYECKAasl CIEKTPOCKOMUS TOYECYHBIX Je()EeKTOB B
MOJYNPOBOIHUKOBBIX MaTepuaiax"
KoHcynpTanuum HamnpaBiaeHbl Ha BBINOJIHEHHME pa3[elioB KypCOBOI'O IIPOEKTa 0]
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBaTensi). B pamMkax yacoB Ha TIpyHIOBbIE
KOHCYJIbTAllMM pa30OMparoTcsi HauOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"N3mepeHue cocTaBa TBEPABIX T METOIOM s/IepHO MeccOay3poBCKOM CIIEKTPOCKOHH "
KoHcynpranuum HamnpaBieHbl Ha BBIIOJHEHHE pa3leloB KYpCOBOI'O IPOEKTa IIOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa3OMparoTcsi HamOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"N3mepenue coctaBa TBEPIABIX TNl METOOM HOHHOU Macc - cnektpomerpun”
Koncynpranum HamnpaBieHbl Ha BBINOJHEHHE pa3/ieloB KypCOBOIO IPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa3OuparoTcsi HamOoJiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"[Ipeun3uonnass npoGUIOMETPUS TMOBEPXHOCTH MATEPHATIOB METOJOM JJIEKTPOHHOU
30H/I0BOM CKaHUPYIOUIEH U TYHHEIbHOU crieKTpocKonuu"

I'pynnosvie koucyromayuu no pazderam oucyuniunst (I'K)

OO6cyxaeHne mMarepuanoB 1o keiicam pazzaena "doroakyctudeckas u (HOTOTEpMHUUECKAS
CHEKTPOCKOMUS TOYEUHBIX Je(PEKTOB B MOIYIMPOBOIHUKOBBIX MaTepraiax"
Obcyxnenne warepuaioB 1o keiicam pasnena "[IpeumsnonHas mnpoduimoMeTpus
MOBEPXHOCTU MaTepPHaJIOB METOJOM 3JIEKTPOHHOM 30HI0BOM CKaHMPYIOLIEH U TYHHEIbHOU
CHeKTpocKkonuu"

Hnousuoyanvrvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpramuu npoBoaarcs mo pasneny "OCHOBHBIE METOABI U3MEPEHUHN AIIEKTPUUECKUX U
(bu3MUYECKUX MapaMeTPOB MOTYIPOBOJHIUKOBBIX MaTepUaNoB."
Koncynpramuu npoBoaarcs no pasaeny "Onrtuueckue MeToIbl UCCIIeI0BAHUI TapaMeTPOB
rIIyOOKUX IIEHTPOB B MOJTYIPOBOJAHUKOBBIX MaTepHuanax."
Koncynpramuu npoBoasTcs 1o paszneny "ModekynsipHasi CIEKTPOCKOINHS IIEHTPOB B
MOJIYITPOBOIHUKOBBIX Marepuaniax."
Koncynprammuu mpoBomsarcs mno pazgeny "TepMocTuMynupoBaHHAs (POTOIIEKTPUUECKAs
CHEKTPOCKOMUSI  MHUKPOCTPYKTYPBHl ~ TOUEYHBIX J€(PEKTOB B  MOIYHIPOBOJIHUKOBBIX
Marepuanax."
Koncynpranmuu mnpoBojsaTcs mo pasneny "doroakycthueckas U QoToTepMUYecKas
CHEKTPOCKOIHUS TOYEUHBIX J1e(DEKTOB B MOJIYITPOBOHUKOBBIX MaTepraiax"
Koncynbpranuum npoBoasTcs mo paszzaeny "H3mepeHune cocTtaBa TBEPIbIX TEI METOAOM
simepHoit MecchayIpoBCKO# ClieKTpOCKONUu'"
Koncynbpranuum npoBoasTcs mno pazgeny "HM3mepenue coctaBa TBEPABIX TEI METOAOM
MOHHOM Macc - criektpomerpun"
Koncynpranuu npoBonsarcs mo pasneny "llpenusuonHas npoduiaoMeTpusi MOBEPXHOCTH
MaTepuajioB  METOJOM DJEKTPOHHOM 30HJIOBOM CKAaHUPYIOIIEHW W  TYHHEIBHOU
cnekTpockonuu"

Texywuti konmpoas (TK)
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KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAMBHUIYAIBHOTO 3aaHMsl 7Sl BBIIOJIHEHMS
KOHTPOJIbHBIX MEPONPUATHN 1O pazaeny "OCHOBHbIE METOJIbI U3BMEPEHUN AJIEKTPHUUECKUX
1 PU3UYECKUX MTAPAMETPOB MOIYIIPOBOAHUKOBBIX MaTEPHUaIOB."

KoHcynbpranuu HarmpaBiaeHbl Ha NOJYYEHHE MHAMBUIYAIBHOTO 3aJaHUs JUIsl BBIITIOJHEHHS
KOHTPOJIBHBIX ~ MEpONpUATUM 1o pazaeny "OnTtudyeckue MeTOAbl HCCIIeOBAaHUMN
MapaMeTpoB IMIYOOKHUX HEHTPOB B MOJTYIPOBOJHUKOBBIX MaTepuaiax."

KoHcynpTanuu HanpaBiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aJaHMsl ISl BBIIOJIHEHMS
KOHTPOJIBHBIX MEPOINpPUATUN 1O paszaeny "MosekyispHas CIEKTPOCKOINHS LIEHTPOB B
II0JIYIIPOBOJIHUKOBBIX MaTepuaiax."”

KoHcynbpTanuu HampasieHbl Ha MOJY4Y€HHE WHAMBUAYAJIbHOTO 3a/JaHMS JJIS BBIIOJIHEHUS
KOHTPOJIBHBIX MEpONpUATHil mo pasneny "TepMocTumMynupoBaHHas (OTOIEKTpUUYECKAS
CHEKTPOCKONUS ~MHUKPOCTPYKTYPBHl ~ TOUEYHBIX J€(PEKTOB B  MOJYHPOBOJIHHUKOBBIX
Marepuanax."

KoHcynbpTanuu HarmpaBieHbl Ha MOJY4Y€HHE WHAMBUAYAJIbHOTO 3aJaHMS JJI BBIINOJIHEHUS
KOHTPOJIBHBIX MEponpusiTHi 1o pazgeny "doroakycTuueckas © (poToTepMuyecKas
CHEKTPOCKOMUS TOYSUHBIX Je(PEKTOB B MOIYIPOBOIHUKOBBIX MaTepraiax"

KoHncynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYAbHOTO 3aJaHMsl 1711 BBIIOJIHEHUS
KOHTPOJIBHBIX MEPOIpUATUNA 1o pazaeny "M3mepeHue coctaBa TBEpABIX TENl METOAOM
simepHoit MeccbaysapoBCKO# crieKTpocKonuu"

KoHcynbTanuu HampaBieHbl Ha MOJYY€HHE UHAMBUAYAJIbHOTO 3aJaHMS JJI BBIIOJIHEHUS
KOHTPOJIbHBIX MEponpusiTUil no paszgeny "H3mepeHue coctaBa TBEPABIX TEJI METOJIOM
HoHHOU Macc - ciektpoMeTpun"

KoHcynpranuu HanpaBieHbl Ha MOJyYE€HUE UHAUBHUIYAJIbHOTO 3aJaHus Ul BBIIOJIHEHUS
KOHTPOJBbHBIX Meponpustuii mo pasneny "llpennsnonHas npoguioMeTpus MOBEPXHOCTH
MaTepuajoB  METOJAOM  JJEKTPOHHOM 30HJOBOM CKaHUPYWOIIEW H  TYHHEIBHOU
CIIEKTpOCKONUU"

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT

3 Cemectp

Kypcosoii npoext (KIT)
I'padguk BbINOJHEHHA KYPCOBOI'O IIPOEKTA

Henena

1-4 5-8 9-12 | 13-16 | 3aueTHasa

Paznen

KYypCOBOI'O KYpCOBOI'O

IPOEKTa

1 2 3 4 3ammra

IIPOEKTa

O0Bem

paszzena,

25 25 25 25 -
%

BreimonHeHHb1 | 25 50 75 100 -

o0BeM

HapacCcTaromum

HUTOTOM,

%

Howmep paznena | Pasnmen xypcoBoro npoekra

1 1. O3HaKOMJICHHE C 3aJJaHUEM Ha KYPCOBYIO paboTy

2 2. AHann3 OCHOBHBIX MCETOOOB UCCIICJOBAHUS 00BEMHBIX TEXHOJIOTMYECKUX
nedeKToB

3 3. CocraBiieHuE aNropuTMa pacueTa, MPOBEICHUE PacyeTa U MOJyueHUE
pacyYeTHBIX IapaMeTPOB

4 4. IIpoBeeHne aHaIM3a MOJYYSHHBIX PE3YJIbTATOB pacyera, 0ohopMIICHUE

HOSICHUTEJIHLHOU 3aITMCKU
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OPpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00YUYEHHUS 1O

Howmep paznena quciumiuas (B

O11eHOYHOE CPEACTBO

Koapl
JUCLUIIIINHE COOTBETCTBUHM C 11.3.1) (TUII 1 HAUMEHOBAHUE)
WHIUKATOPOB
(B COOTBETCTBUH € pazfenoM 1) 1/2|3|4]5]6]7]8

3HaTh:
METO/I0JIOTHUIO BIOOPA MEPCIIEKTUBHBIX Kontponbnas padora/KM -1 Tect
MaTEpPUAIIOB MUKPO- U HAHOBJIIEKTPOHUKHU N-2mk-2 + «Kiaccuukanusi METo10B UCCIICIOBAHUS

MaTEpHAJIOB U CTPYKTYP NEKTPOHUKU»
KJIACCU(UKAIIUIO METOJIOB KOHTPOJIS U UX KonTponbras padota/KM-2 Tect «O6paboTka
BO3MOKHOCTH IIPHU HCCIIEJOBAaHUU V/T-31c2 + SKCIEPHMEHTaIIbHBIX IAHHbIX uccae10BaHUI
IOJIYTIPOBOJIHUKOBBIX MaTEPUAJIOB U CTPYKTYP CBOICTB MaTepHaJIOB C TOUKHU 3PEHUS UX
AJIEKTPOHUKHU ONTUMU3ALII
METOABI U3MEPEHUS U pacyETa mapaMeTpoB KonTponbras padota/KM-3 Tect «MeTo s
MOJIYIIPOBOIHUKOBBIX MaTepuanoB u cTpyktyp | M/-3nk-2 + M3MEPEHHS COCTaBa MATEPUAJIOB U CTPYKTYP
ANEKTPOHUKHU AIICKTPOHHUKH)
Ymersb:
MPUMEHSTD JTaHHBIE UCCIICIOBAaHUN CBOMCTB Kontpoinbnas pabora/KM-4 Tect «PacueTsr
TIOJTYIIPOBOTHUKOBBIX MaTepuaioB u cTpykTyp | U-2nk-2 + ONTUYECKUX XapaKTEPUCTUK MaTEpUajIoB U
AJIEKTPOHUKHU MTPHU MX HUCIIOIb30BAHUN CTPYKTYP DJIEKTPOHHUKU».
AHAIU3UPOBATH PE3YJIBTATHI PACUECTHBIX Kontponbnas pabora/KM-5 Tect «Bnusiaue
JAHHBIX [TapaMeTPOB MOTYNPOBOAHUKOBBIX VT-3mc2 + |4 MCCJIE0BAHUS CBOMCTB HA ONTHUMU3ALINIO
MaTEpUaJIOB U CTPYKTYP IEKTPOHUKU npolecca Moiay4eHHs] MaTepHalioB U CTPYKTYP

AIIEKTPOHUKN
CaMOCTOATEIIBHO PACCUNUTHIBATH MTapaMETPhI KonTponbhas pabota/KM-6 KOHTpOIbHas
CBOMCTB MONYNPOBOJAHUKOBBIX MaTepuanoB | MJI-3nk-2 + | + | pabota «/3MepeHus CBONCTB MaTepUaioB,

CTPYKTYD DJIEKTPOHUKH

CTPYKTYP JIEKTPOHHUKHU U X aHAIIU3)
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
3 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. KM -1 Tect «Knaccuduxarms METOI0B UCCIEIOBaHUS MAaTEPHATIOB U CTPYKTYP
anextpoHukn» (KorTtponsHas padota)
2. KM-2 Tect «O06paboTKa SKCIIepUMEHTAIBHBIX JAHHBIX HCCIETOBAHUN CBOWCTB MaTEpUAIIOB
C TOYKHM 3peHus ux ontumuzanun» (KonrpoasHas padora)
3. KM-3 Tect «MeTopl H3MEPEHUs COCTaBa MAaTEPUAJIOB U CTPYKTYP 3JIEKTPOHUKU
(KonTpoabpHas pabora)
4. KM-4 Tect «PacueTbl ONTHUECKUX XapaKTEPUCTUK MAaTEPUATIOB U CTPYKTYP JIEKTPOHUKU.
(KonTpoawpHas pabora)
5. KM-5 Tect «BnusiHue uccienoBaHusi CBOMCTB Ha ONITUMM3ALUIO IPOLECCA TOTYYECHUS
MaTepHalioB U CTPYKTYp 1eKTpoHUKn» (KoHTponbHas paboTa)
6. KM-6 koHTposbHas padora «/3mMepeHus CBOMCTB MaTepralioB, CTPYKTYP 3JIEKTPOHUKH U UX
ananu3y» (KontponbsHas padota)

bamibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.
bamibHO-pedTHHIOBas CTPYKTYpa KypCOBOTO MPOEKTA SIBJIIETCS IPUIIOKEHNEM b.

4.2 Ilpome:kyTOYHAS aTTeCTALUSA 110 TUCHUILJIMHE
Ixzamen (Cemecmp Ne3)
[TpubasieHue 6aMI0B MPOMEKYTOUYHOM aTTECTALMH JIJISl TTOJIYYEHHSI HTOTOBOM OLIEHKH 10 KYypCy

Kypcosoii npoexm (KI1) (Cemecmp Ne3)
[TpubaBneHune 6anaIo0B MPOMEKYTOUHOM aTTeCTallMU U TEKYIEH, JUIsl TOJyYE€HUsI UTOTOBOI OILIEHKU

0 Kypcy

B numiom BeICTaBIsIETCS OIICHKA 3a 3 CEMECTP.

IIpumeuyanue: OueHOYHBIE MAaTEpUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. AaToHOB, B. A. ®u3nyeckre METOABI HCCIEIOBAaHUS HEOPTAaHUUECKUX MaTepHalioB : yueOHOe
nocobue 1o Kypcy "MeTozbl UCCIIeJOBAHUS MaTEPUATIOB U CTPYKTYP IEKTPOHUKHU' 110
HaIpaBJIeHUIO "DIEKTPOHUKA U MUKpodJieKTpoHHuKa" / B. A. AHTOHOB, Mock. sHepr. uH-T (MO
TV) . — M. : U3marensckuit jom MOU, 2008 . — 72 ¢. - ISBN 978-5-383-00251-3 .;

2. AuToHOB, B. A. MeTobl ncciieoBaHMs MaTepUANIOB, IPUMEHSEMBIX B AJIEKTPOHUKE : yueOHOe
nocobue 1o Kypcy "MeTozbl UCCIIeJOBAHUSI MaTEPUATIOB U CTPYKTYP IEKTPOHUKHU'" 110
HarpaBJIeHUIO "DIEKTPOHHUKA U HaHOANIeKTpoHUKa" / B. A. AnTonos, Hair. uccnen. yu-t "MOU" . —
M. : U31-B0 MDU, 2013 . — 44 c. - ISBN 978-5-7046-1365-7 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5647;
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3. Crapoctun, B. B. Marepuainbl 1 METO/1bl HAHOTEXHOJIOTUH : yueObHoe rnocodue / B. B. Crapoctun
; O6m. pen. JI. H. [Tarpukees . — 2-e uza . — M. : BUHOM. JlaGopatopus 3Hanui, 2016 . — 431 ¢. —
(Hanorexnonorun) . - ISBN 978-5-9963-0346-5 .;

4. I'onoBuuH B. A., KarnynoB U. A., Maneimikuna O. B., [lenpko b. b.- "®usnueckrue 0CHOBBI,
METO/Ibl HCCIIEI0OBAHUS U PAKTUYECKOE IPUMEHEHNE ITbe3oMaTepuanos”, M3aarenscTBo:
"Texnocdepa", Mocksa, 2016 - (272 c.)

http://e.lanbook.com/books/element.php?pl1_id=73513.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. CO "TIpomereit";

2. Windows / OnepanonHas cucrema cemeiictsa Linux;

3. 1C: lIpennpusitue 8. Bepcus s 00ydeHus nporpaMMUpOBaHHIO;

4. MasterSCADA,;

5. AutoCAD/ T Flex CAD (Bepcus aiist 00ydaromuxcs 1 mpernoaaBareneil);

6. SAunexc bpaysep.

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHaIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurTerckas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3a naHHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

10. 9BC "KoncyabTant cryaenta' - http://www.studentlibrary.ru/

11. Kypuaasl American Chemical Society - https://www.acs.org/content/acs/en.html
12. ’Kypunaabl American Institute of Physics - https://www.scitation.org/

13. Kypuaiasl American Physical Society - https://journals.aps.org/about

14. Ba3za nanubix n3aareiabcrBa Annual Reviews Science Collection -
https://www.annualreviews.org/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HAaMMCHOBAaHUE
VY4eOHble ayAUTOPUH E-305, Aynuropus nns pabouee MECTO COTPYAHHUKA, CTEIIAX
JUISl TIPOBEJICHUS IIPOBEICHUS JICKIIMOHHBIX JUISl XpaHEHUsI HHBEHTApsl, CTOJ
JIEKIIMOHHBIX 3aHATUA U | W NMPAKTHYECKUX 3aHATUN MpenoiaBaTeis, CTyJI, Belaaka s
TEKYILEro KOHTPOJIS 0JIeX/1bl, 000pYyJOBaHKE
CIELUAIU3UPOBAHHOE
VY4eOHble ayauTopun E-305, Aynurtopus nns paboyee MecTO COTpYAHHKA, CTEIIaK
JUIsl IPOBENICHUS MIPOBEACHUS JICKIIMOHHBIX JUISl XpaHEHUsI MHBEHTapsl, CTOJ
MPAKTUYECKUX 3aHATUHN, | U MPAKTUYECKUX 3aHATHI IIPENOIaBaTelIs, CTYJI, BEIaIKa s
KP u KII OJIeXkIbI, 000PYIOBaHHE
CIEIMAaIN3UPOBAHHOE
YueOHbIC ayAUTOPUHT E-301, Jlaboparopust CTOJI, CTYJI, KaQ ISl JOKYMEHTOB, CTOJI
JUTSL IPOBEJICHUS MOJIYTIPOBOJHUKOBBIX NUCbMEHHBIN, 000pyioBaHHEe yueOHOe,
71a00PATOPHBIX 3aHATHIH | MPUOOPOB U KOMIIOHEHTOB KOMIIBIOTEP NEPCOHATbHBIN
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YueOHbIC ayAUTOPUHN
JUTSI TIPOBEICHUS
MIPOMEKYTOUHOM

aTTecTaluu

E-305, Aynuropus nis
MIPOBEACHUS JICKIIMOHHBIX
Y TIPAKTUYECKHUX 3aHATHI

pabouee MeCTO COTPYIHHKA, CTEILIAXK
AJId XpaHCHUS HHBCHTAPs, CTOJI
IpernoaaBaTesisi, CTyJI, BelajiKa s
OJICXkIbI, 000PYIOBAHHE
CIICIUATM3UPOBAHHOC

ITomemmenust misa
CaMOCTOSITEIbHOH
paboThI

E-310, ducnneinplii Kiacc
kad. "OTOMK"

CTOJI IPENOJaBaTeNs, CTOJ, CTYII,
BELIAJIKA JUI ONEKIBI, 1OCKA MEJIOBas,
MYJIbTUMEAUMHBIN IIPOEKTOP, JOCKA
MapKepHas IepeBHKHas1, HOYTOYK,
KOMIIBIOTEP MEePCOHANBHBIN, Y4eOHO-
HarjsiHoe nocodue

ITomemmenust misa
KOHCYJIbTUPOBAHUS

E-302, YueOnas
aynutopus kKad.
"OTOMK"

mapTa co CKaMbei, CTOJ IIperoaaBaTels,
CTOJ Y4eOHBIii, CTyJ, I0CKa MeJIOBast

Ilomenienus st
XpaHeHHus 000pyIOBaHUS
1 y4eOHOTO MHBEHTAps

E-302/1, Cxnan "®TOMK"

CTOJI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[BI HCCIICAO0BAHNUA MATCPHUATIOB U CTPYKTYP SJICKTPOHUKHU

(Ha3BaHME AUCIMILIMHBI)
3 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:

KM-1 KM -1 Tecr «Knaccudukarius METO10B UCCIEIOBAHUS MATEPHAIOB U CTPYKTYP DIICKTPOHHUKH)
(KontpomnwsHas pabota)

KM-2 KM-2 Tect «O0paboTKa SKCIEPUMEHTAIBHBIX JTAHHBIX MCCIICIOBAHUN CBOMCTB MAaTEpPHAJIOB C
TOYKH 3peHus ux ontumu3zanuny (KorrponsHas padora)

KM-3 KM-3 Tect «MeToibl M3MEPEHUS COCTaBa MATEPHAIOB U CTPYKTYP AIICKTPOHHKH
(KontponpHnas pabota)

KM-4 KM-4 Tect «Pac4eTbl ONTHYECKUX XapaKTEPUCTUK MAaTEPUAIIOB U CTPYKTYP SIEKTPOHUKI.
(KontponpHas pabota)

KM-5 KM-5 Tect «BausHue ucciaenoBaHus CBOMCTB Ha ONTUMH3AIIHMIO TpoIlecca MOIydYeHus
MaTepUasoB U CTPYKTYp JeKTpoHUKN» (KoHTposibHas padoTa)

KM-6 KM-6 xoHTposabHas padora «3MepeHus: CBOWCTB MaTEpUAIOB, CTPYKTYP JIEKTPOHUKH U X
ananu3y» (KontponbsHas padota)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S 6
paszena Henens 4 6 8 12 14 16
KM:
OCHOBHBIE METO/IbI H3MEPEHHIA AIIEKTPHUECKIX
1 U QU3MUECKUX MapaMeTpoOB

MOJIYITPOBOJJHUKOBEIX MAaTCPHUAJIOB.

OCHOBHBIE METO]IbI U3MEPEHUN ITEKTPUUECKUX
11 1 (PU3UYECKUX TTapaMETPOB +
MOJIYITPOBOJTHUKOBBIX MAaTE€PHAIIOB.

OnTHyeckre METO bl MCCIIeIOBAaHUN
2 napaMeTpoB INTyOOKHUX IIEHTPOB B
MIOJTYITPOBOTHUKOBBIX MaTepHallax.

OnTuyeckre METOIbI HCCIEN0BaHNN
2.1 apaMeTpoB INIYOOKHX LIEHTPOB B +
NOJIYTIPOBOJJHUKOBBIX MaTepuaiax.

MonekynspHasi CHEKTPOCKOMHS LIEHTPOB B
NOJIYTIPOBOJJHUKOBBIX MaTepuaiax.

MOJ'ICKYJBIPHEUI CIICKTPOCKOIINA LICHTPOB B
MOJIYITPOBOJHUKOBBIX MaTCpHUalIax.

3.1

TepmocTuMynupoBaHHas (POTOINEKTPUUECKAS
4 CIEKTPOCKOINS MUKPOCTPYKTYPbI TOYEHHBIX
Je(eKTOB B MOJTYIPOBOJHUKOBBIX MaTepHaax.

TepMocTuMynrpoBaHHas POTOIEKTpUIECKast
4.1 CHEKTPOCKOIHUS MUKPOCTPYKTYPBI TOYEUHBIX +
Jne(heKTOB B MOJYIMPOBOJHUKOBBIX MaTepuaiax.
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®doroakycTuyeckas u GoToTepMUYECKas
CIEKTPOCKOMHSI TOYEUHBIX JePEKTOB B
MOJIYTIPOBOTHUKOBBIX MaTepuaiax

5.1

dotoakycTuyeckast U GOTOTEPMHUECKAs
CHEKTPOCKOIUS TOUEUHBIX Ae(PEKTOB B
II0JIYTIPOBOJIHUKOBBIX MaTepuasax

H3mepeHnue coctaBa TBEpbIX TNl METOJOM
sepHoi MeccOaydpOBCKOM CIIEKTPOCKOIHUN

6.1

H3mepeHnne coctaBa TBEpbIX TNl METOJOM
sepHoi MeccOaydIpOBCKOM CIIEKTPOCKOIHUN

H3mepenue coctaBa TBEPIBIX Tl METOLOM
MOHHOU Macc - crieKTpoMeTpun

7.1

H3mepenue coctaBa TBEPABIX TNl METOLOM
MOHHOU Macc - CrieKTpoMeTpun

[Ipennsznonnas npoduIoMeTpusi TOBEPXHOCTH
MaTepHaioB METOJOM 3JIEKTPOHHOM 30H10BOM
CKaHUPYIOLIEH W TYHHEIIbHON CIIEKTPOCKOIUN

8.1

[Tpenu3nonHas npoduaoMeTpusi HOBEPXHOCTH
MaTepHaIOB METOJOM 3JIEKTPOHHOU 30HI0BOM
CKaHUPYIOLIEH U TYHHEJIbHOW CEKTPOCKOIIUH

Bec KM, %:

20

20

15

15

15

15
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuioxenue b

MCTOI[I)I HCCIICOAO0BAHNUA MATCPHUATIOB U CTPYKTYP SJICKTPOHUKHU

(Ha3BaHME AUCIMILIMHBI)

3 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:
KM-1 xwm-1
KM-2 kwm-2
KM-3 &m-3
KM-4 xm-4

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Homep Pa3nen kypcoBoro mpoekta/KypcoBoi paboThl KM: 1 2 3 4
pasjena Henens 4 8 12 16
KM:
1 1. O3HakoMJIEHHE C 3aJlaHUEM Ha KYpCOBYIO paboTy +
5 2. AHaIU3 OCHOBHBLIX METOIOB MCCIEI0BAHNUS 00BEMHBIX +
TEXHOJIOTHYECKHX JTe(PEKTOB
3 3. CocTaBrieHre alropuTMa pacuera, IpoBeJACHHUE pacueTa u +
MOJTyYEHUE PACUCTHBIX MTAPaAMETPOB
4 4. TpoBeneHre aHAIN3a MOJIYICHHBIX PE3yIbTaTOB pacyuera, +
o(opMIIeHHE TTOSICHUTEIHHON 3aMHCKH
Bec KM, %: | 25 25 25 25
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