MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHocth: 11.03.04 DiieKTPOHUKA H HAHOJIEKTPOHUKA
HaumeHnoBanue o6pa3oBaTteibHOI nporpaMmMbl. HaHoTexHO0I0THSI B 3JIEKTPOHHUKE
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
METO/JAbI HCCJIEJAOBAHUSA TIOBEPXHOCTH ITOJYIITPOBOJHUKOB

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 14 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHnas padora
Pedepar

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEHKOM

6 cemectp - 0,3 yaca;

MockBa 2023




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. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Ieab ocBoOeHUsI AMCHMILINHBI: Llebl0 OCBOCHMS TUCIMILIMHBI SBISAETCS U3ydyeHHE (PU3MUECKUX
OCHOB METOJIOB MCCJIEJOBAHUs ITOBEPXHOCTHBIX SIBJICHUM IOJIYIIPOBOJHUKOB, OCHOBHBIX IIapaMETPOB U
XapaKTEPUCTUK MMOBEPXHOCTHU IOJIYIPOBOJAHUKOB, IPUHIIUIA ASHCTBUS METOAOB MCCIIE0BaHuUs, 001acTH

MPUMEHEHHUS 3TUX METOJIOB.
3agauu AMCHMIIINHBI

- OCBOCHHC (I)I/I?;I/I‘ICCKI/IX MCTOAOB UCCIICAOBAHUSA ITOBCPXHOCTH MOJYIIPOBOAHUKOB,
- U3YUCHUC ITPHUHIIUIIOB HeﬁCTBHH MECTOJO0B UCCIICAOBaHNA IMTOBEPXHOCTHU IMOJTYIIPOBOJHUKOB U

CIOCO0OB UX pean3alii;

- 06yquI/Ie METOJaM pacdye€Ta, MOACITIUPOBAHUA U UCCIICAOBAHUS IapaMETPOB U XapaKTECPUCTUK
MMOBCPXHOCTU KOMIIOHCHTORB 3JICKTPOHHBIX CXCM.

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

[IK-3 Criocoben
y4acTBOBaTh B IIPOBEACHUH
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBJICHUS
MaTepHaJIOB JIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHOXJIEKTPOHUKHU

N/1-1nk-3 3HaeT 6a30BbIC
TEXHOJOTHYECKHE MPOLIECCHI
H3TOTOBJICHUS MaTCpUaAJIOB
SJIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJICKTPOHUKHU

3HATh:
- OCHOBELI CTPOCHHA IMTOBEPXHOCTU U
METO/BbI U3MEPEHHUS COCTaBA IOBEPXHOCTH
Y METOJIUKY pacu€ra napaMeTrpoB
IIOBEPXHOCTHU MOJIYIIPOBOJHUKOBBIX
MaTepuaioB.

YMETh:

- OCYIIECTBIIATh METOJIUKY pacuéTa
[IapaMeTPOB [TOBEPXHOCTHU
MOJIYITPOBOJTHUKOBBIX MAaTE€pPHAJIOB.

ITK-3 Criocoben
y‘IaCTBOBaTI) B HpOBCI[eHI/II/I
TEXHOJOTHYECKUX
IPOIIECCOB U3TOTOBJICHUS
MaTepHaiOB AIEKTPOHHOU
TEXHHUKU, MI/IKPO' nu
HAHODJICKTPOHHUKH

NJI-2nk-3 3HaeT 00 Gu3uko-
XUMHYECKHX OCHOBaxX 9
TEXHOJIOTUYECKUX MPOIECCOB
U3TOTOBJICHHS MAaTEPHAJIOB
DJIEKTPOHHON TEXHUKH, MUKPO-
Y HAHODJICKTPOHHUKH

3HATh!
- KJTacCCU(DMKALIMIO METOI0B HCCIIEI0OBAHNUS
MOBEPXHOCTHU MOJYITPOBOJHUKOBBIX
MaTepHalos;

- (pU3UKO-TEXHOJOTNYECKHE OCHOBBI
npobJIeM CTPYKTYp TBEPAOTENbHON
AIIEKTPOHUKH, CBSI3aHHBIX C SIBJICHUSMHU Ha
MTOBEPXHOCTH.

YMETB:

- CAaMOCTOATEJIBHO pa30oupaTbcs B METOAAX
HCCJIEI0BAHNA U pacyeTa apaMmeTpoB
CBOMCTB ITOBEPXHOCTH
IIOJIYIIPOBOJHUKOBBIX MaTE€pPHUAJIOB;

- U3MEPATH CBOMCTBA IOBEPXHOCTH
IIOJIYITPOBOTHUKOBBIX MaTE€PHAJIOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM mporpamme
Hanotexnonorus B anexktponuke (panee — OIIOII), nanpaBnenust noarotoku 11.03.04 DnexTpoHuka u
HAHORJIEKTPOHHKA, YpOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHKe - OaKanaBpHar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.




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



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
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 dyHnaMeHTaNnbHbIE U 22 6 7 - 3 - - - - - 12 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
MPUKJIAIHBIE TPOOIEMBI IToBTOpEeHNE MaTepuana o pasiery
(U3MKH IOBEPXHOCTH "®yHaaMeHTaJIbHbIC U TIPUKIIaIHBIE TPOOIEMBI
TBEPJIOTO TeJa (U3UKK TTOBEPXHOCTH TBEPJIOTO Tesa"
1.1 dyHIaMeHTalbHbIC U 22 7 - 3 - - - - - 12 - Tloozomoexka K ayoumopHvim 3anamuam:

MPUKJIAIHBIE TPOOIEMBI
(U3MKH IOBEPXHOCTH
TBEPIOTO Tela

[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne marepuana 1o pasaeny
"®yHgaMeHTaIbHBIC U TPUKIIaTHBIE TIPOOIEMBI
(M3UKH TTOBEPXHOCTH TBEPJOTO Tena"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
MIPAKTUYECKUX 3aHATUAX

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"@yHaaMeHTaJIbHbIE U TIPUKIIaIHBIE TPOOIIEMBI
(M3UKH TTOBEPXHOCTH TBEPIOTO Tena"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHbI Ha PEIICHN MUHN3a/1a4 110
pasgeny "®yHIaMeHTalbHbIE U IPUKIIAJHbIE
poOieMbl PU3NKK TOBEPXHOCTH TBEPOTO
tena". CTyIeHThl He0OX0IMMO ITOBTOPHUTH
TEOPETHUIECKUIA MaTepHa, pa3o0opaTs MpUMEpPHI
peIIeHns aHAIOTHYHBIX 3a/1a9. IPOBECTH
pacueTsl 10 BapHaHTY 33aJaHMs U CIIENaTh
BBIBOJIBI. B KadecTBe 3a/1aHUs HCIIOIB3YIOTCS
CIIEYIONINE YIIPAKHEHHUS:
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H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], 22-324
[2], 2-56
[3], 2-112

Knaccudukarus
aHAIMTHYECKUX
METOJIOB MCCIIEIOBAHMUS
MOBEPXHOCTH

23

12

2.1

Knaccudukarus
AHAJTUTHYECKHUX
METOOB HCCIIEI0OBAHMS
MOBEPXHOCTH

23

12

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHne MaTepHaa 1mo pa3aeny
"Knaccugukanus aHaTuTHIECKAX METOAOB
HCCIICIOBAaHMS TOBEPXHOCTH"

Tloozomosxka K ayoumopHvim 3aHAMUAM:
[IpopaboTKa JICKITUH, BBITOJIHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Iloozomosxka K KOHmMpOILHOU pabome:
W3yueHne maTepuaoB Mo pas3zaeiny
Knaccugukarys aHaTUTHICCKUX METOIOB
HCCIIeIOBaHUS TIOBEPXHOCTH M MOATOTOBKA K
KOHTPOJBHOI1 pabote

Ilo0zomoeKka K npaKkmu4ecKum 3anamusam:
Wzyuenne maTepuana mo pa3ueny
"Knaccugukamus aHaTUTHIECKAX METOAOB
HCCIICAOBaHMS TOBEPXHOCTH" TIOJTOTOBKA K
BBIMOJIHEHHIO 33 JaHHI HA TPAKTHYCCKUX
3AHATUAX

Camocmoamenbnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
"Knaccuukaius aHaTuTHIESCKUX METOI0B
HCCIIeI0OBaHMs IOBEPXHOCTH"

Iloozomoeka pacuemmnvix 3ad0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pasneny "Knaccudukanus aHaTHTHIECKAX
METOJIOB MCCJICIOBAHUS TIOBEPXHOCTH" .
CryneHThl HeOOXOAMMO ITOBTOPHUTH
TEOPETUIECKUI MaTepuall, pa3o0paTh MPUMEPHI
pelIeHNs aHATOTHYHBIX 3a]1a4. IPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U CIeNIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCTIONB3YOTCS
CIIeYIONIHNE YIPaXKHEHUS:

H3yuenue mamepuanog 1umepamypHuix
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UCMOYHUKO8.
[1], 22-324
[2], 2-56
[3], 2-112

MeToabl UcCIeI0BaHUS
MTOBEPXHOCTH
MOJTYTIPOBOJHUKOB

22

12

3.1

MeToabl UcCIeI0OBaHUS
MTOBEPXHOCTH
MOJTYTIPOBOJHUKOB

22

12

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpenne maTepuana mo paszaeny "MeTtoas
HCCIICIOBAaHMS TOBEPXHOCTH
TIOJTYTIPOBOTHIUKOB"

Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOIHEHHE U
MOJIrOTOBKA K 3amure jJab. paboTh
Iloozomosxka K KOHmMpobHOU pabome:
N3ydenne MaTepuaos 1o pazaeiny MeTossl
WCCIIeTIOBaHUS TIOBEPXHOCTH MOITYITPOBOJHUKOB
1 TIOATOTOBKA K KOHTPOJILHOU paboTe
IIoozomosKka K npaKkmuueckum 3auamusim:
W3yuenue Matepuana no pazzaeny "Metoas
HCCIICIOBaHMS TOBEPXHOCTH
TIOJTYTIPOBOTHIKOB" TIOATOTOBKA K
BEITIOJTHEHUIO 3aJaHUH Ha MIPAKTHYECKIX
3aHATHAX

Camocmoamebnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIFHOTO MaTepuana o pa3aeny
"MeTo1bI HCCIIeIOBAaHUS TIOBEPXHOCTH
MOJTIYTIPOBOTHUKOB"

Iloozomoska pacuemmnoix 3ad0anui: 3ananus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
pazzeny "MeToJibl Hccael0BaHUS IOBEPXHOCTH
OIYTIPOBOTHUKOB" . CTYIEHTH HEOOXOAMMO
MTOBTOPUTH TEOPETHICCKIIA MaTepHal,
pa3o0path MpUMEPHI PEHICHUS AaHATOTUYHBIX
3a7a4. MPOBECTH PACUYETHI IT0 BAPHAHTY 3aaHUS
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIONTB3YIOTCS CIETYIONIHNE YIIPAKHCHHS:
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], 22-324
[2], 2-56




[3], 2-112

IlepcriexTuBHEBIE
METOJIbl aHAIH3A.
CpaBHUTENBHBIN
aHaJIN3 METOJI0B

23

12

41

IlepcnexTuBHBIE
METOIbI aHAITN3A.
CpaBHHUTEIBHBIN
aHAJIM3 METOZIOB

23

12

Iloozomoeka K mekywiemy KOHMpPOJio:
[ToBTOpEHUEe MaTepuaa mo pasaeny
"[lepcrieKTUBHBIC METO/TBI AHAJTH3A.
CpaBHHUTEIBHBIN aHATN3 METO/IOB"
Tloozomoska K ayoumopHviM 3aHAMUAM:
[IpopaboTka JIeKIINH, BEITOIHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
IloozomoeKka K npaKkmuueckum 3anamusam:
Wzyuenne maTepuana 1mo pa3ueiny
"IlepcrieKTUBHBIE METOBI AHAIH3A.
CpaBHUTENBHBIN aHAIN3 METOJIOB" MOATOTOBKA
K BBITIOJIHEHUIO 33aJJaHUI Ha TPAKTUUECKHUX
3aHATHAX

Camocmoamenbnoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaery
"IlepcieKTUBHBIE METO/IbI aHAJIU3A.
CpaBHUTENbHBIN aHAIN3 METOI0B"
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHUPOBAHBI Ha PEIICHUS MUHU3a1a4 110
pazneny "[lepcrieKTUBHBIE METOJIbI AHATH3A.
CpaBHHTEIbHBIN aHaTu3 MeTO10B". CTYAEHTHI
HE00X0IUMO TTOBTOPUTH TEOPETUIECKUI
Marepuall, pa3odparh MpUMepbl PEIIeHHs
aHAJIOTHMYHBIX 33J]1a4. IPOBECTH PacyeThl 10
BapUaHTY 3aJIaHMsI U CJIeNIaTh BBIBOJBL. B
Ka4yeCTBE 3aJaHUS HCIIONB3YIOTCS CICAYIOIIHE
YOpaXHEHUS:

H3yuenue mamepuanoe 1umepamypHslx
UCMOYUHUKOG:

[1], 22-324
[2], 2-56
[3], 2-112

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a ceMmecTp

108.0

28

14

0.3

48

17.7

HTroro 3a cemecTp

108.0

28

14

0.3

65.7




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. @ynoamenmanbHule u npuKkiadHbie NPooIeMbl QuUUKU NOBEPXHOCU MEEPO020 med

1.1. ®yHaMeHTalbHbBIE U IPUKJIaAHbIE TPOOIeMbl (PU3UKHU ITOBEPXHOCTH TBEPAOIO Tella

OyHpaMeHTaIbHbIE W TPUKIaIHBIE NpoOJIeMbl (U3UKKM MOBEPXHOCTH TBEPIOrO Tela.
[ToBepxHOCTh Kak pa3sHOBUIHOCTH JedeKkToB TBepaoro Ttena. [loBepxHocTh M Mexk(da3oBbIE
IPaHULbI pa3/iesia B TEXHOJIOTHH MTOJIYTIPOBOIHUKOBON MUKPOAJIEKTPOHUKH. .

2. Knaccudukauus ananumuyeckux memooos ucciedo8anus NOSEPXHOCmU

2.1. Knaccu¢ukanusi aHaTUTHYECKUX METOJIOB HCCIICIOBAHUS MIOBEPXHOCTH

Knaccugukanus aHaaMTUYECKMX METOJOB HCCIIEAOBaHUS MOBepxXxHOCTH MXx  KpaTkas
XapakTepuCcTUKa. BO3MOXHOCTM METOJOB HCCIECAOBAHMSA IIOBEPXHOCTH IOJYNPOBOJAHUKOB.
OcHOBHBIE METO/BI UCCIIEOBAHMS [IOBEPXHOCTH ITOJIIYIIPOBOJIHUKOB U UX Ha3HAYECHHUE. .

3. Memooul ucciedosanus n08epxXHoCmU NOJYNPOEOOHUKOE

3.1. MeToibl Hccne10BaHus IOBEPXHOCTH IOITYIIPOBOJHHUKOB

MeTobl 3JIEKTPOHHON CHEKTPOCKONUHU. PeHTreHoBckas (OTO3JIEKTPOHHAS CIEKTPOCKOMMS
(PD®DIC). [Nornomenune HoTOHOB B TBEPABIX Tenax. BepoaTHocTh mepexonoB. DOTOANEKTpUIECKU
3¢ (deKkT B MPUOIMKEHUH TPSIMOYTOIbHOU sMbl.  DnekTpoHHas Oske-criekrpockorus (D0OC). He
U3lydaTellbHble  nepexoabl. KuHeTudeckas dSHeprus HSMUTHPOBAaHHBIX  (OKe-3JIEKTPOHOB.
DHepreTuyecKre YpoBHHU, XUMUYECKHE CABUTU U Gopma mukoB. BepostHocTs KLL-mepexonoB B
BOJIOPOJIONIO00HOM atome. Beixon Oske-3nekTpoHOB U (uiroopecueHus.  YibTpaduoseroBas
dotoanexkrponnas crekrpockonus (YDOIC). Ucrounuku uznydenus B YDPIC, ucnosib3oBaHue
CUHXPOTPOHHOIO  H3JIydeHHsA. Meronbpl HOHHOW  crnekTpockonuu. Kunetnka — ympyrux
cTonKHOBeHUH. CriekTpockonus paccesHuss MeieHHbIXx noHOB (PMU). CtpykTypHble 3 (deKTh B
PMU. Cnektpockomnusi oOpatHoro paccesHus Pesepdopaa (POP). IloBepxHocTHO-OaphepHbIE
JATYMKH 3apsKEHHBIX YacTull. [loTepu sHeprum jJerkux MOHOB BBICOKHMX SHEPIHil B TBEP/BIX TelaxX.
Macc-cniekrpockonusi BTopuuHblx HoHOB (MCBMU). MeTozpl A€TeKTUPOBAaHHUS BTOPUYHBIX HOHOB.
N30uparenpHoe paclbUIEHUE 3JIEMEHTOB U aHaM3 MX paclpeleieHusl 1Mo TiyOuHe. YIimpeHue
BHYTPEHHEHN I'paHUIlbl pa3/ielia U MOHHOE nepeMenBanie. CKaHUPYOLas 30H0Basi MUKPOCKOIIUS
MOBEPXHOCTHU MOJTYITPOBOJHUKOB. .

4. HepcnekmueHble Memoobl AHAIU3A. CpasHumeﬂbenZ AHATIU3 MEMO008

4.1. [lepcnekTUBHBIE METOIBI aHATM3a. CpaBHUTENHHBIN aHATU3 METOIOB
CpaBHUTENBHBIN aHATN3 JIEKTPOHHON OXe CIEKTPOCKONUU U METOAa HOHHOW CIIEKTPOCKOIHH.
O1ieHKa CTeNeHHU JOCTOBEPHOCTH MOTYyYaeMbIX SKCTIEPUMEHTAIBHBIX PE3yIbTATOB..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. OcobenHocTn M3MepeHUH B yIbTpadHuOIETOBOM 00IacTu crekTpa (2 Jaca).;
2. UccnenoBaHue COCTOSHUS U XapaKTEPUCTHK MOBEPXHOCTH MOJYITPOBOIHUKOBBIX
o IokeK (2 yaca).;
3. MccnenoBaHre MOBEPXHOCTH MOJIYTIPOBOHUKOB METOJIOM CKaHUPYIOILEH 30H10BOM
criekTpockonuu (4 Jaca).;
4. I3mMepeHune CBOMCTB MOBEPXHOCTH MOJIYIPOBOIHUKOBBIX MAaTepHAIOB METOIaMHU
TEPMOCTUMYJIUPOBAHHOTO aHaIu3 (2 yaca).;
5. IlpakTika U3MEepeHHi ONITHYECKUX CBOMCTB MOBEPXHOCTH MOIYIIPOBOAHUKOBBIX
MaTepuaioB. [IonroToBka n3MepuTeNbHBIX TPUOOPOB
(2 gaca).;
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6. [IpakTrueckue ocodeHHocTu Metoga Oxe - criekTpockonuu (2 yaca).;
7. [lpaktrueckue ocooeHHoCcTH MeToaa Oxke - crieKTpockonuu (2 Jaca)..

3.4. Tembl 1a00paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanum

Texywui koumpoas (TK)

1. Koxcynpranuu npoBojsaTcs 1o paszgeny "dyHIaMeHTalbHbIE U NPUKIIAJHBIE IPOOIEMbI
(u3MKK TOBEPXHOCTH TBEPAOTO Tena"

2. Koncynpranuu mnposogdrcs 1o pasgeny "Knaccupukanus aHaIUTHYECKHMX METOOB
HCCIIEIOBaHUS IOBEPXHOCTH"

3. Koncynpramuum mpoBomaTcss 1o paszneny  "Meroasl  MCCIEIOBaHUSA IOBEPXHOCTH
MIOJIYIPOBOIHUKOB"

4. Koucynprauu mpoBoadrcs 1mo  pasznaeny  "llepcnekTHBHbIE < METOIbl  aHAJIU3A.
CpaBHHTENIbHBIN aHATN3 METO/I0B"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3ariaHupOBaHHbIE PE3YIbTAaThl 00YUYEHHUS 110

Howmep paznena
JUCHUTIIUHEI (B

O1eHOYHOE CPEIICTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLIUILINHE COOTBETCTBUH C
MHIUKATOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1]12]3]4
3HaTh:
OCHOBBI CTPOCHUSI IOBEPXHOCTU U METOIbI Kontponbnas padota/KM-1Tect: «Knaccudukarus
U3MEPEHUA COCTABA OBEPXHOCTH U METOMIKY V-1 + METOJI0B MCCJIEI0BAHUS TOBEPXHOCTHU MOJIYIIPOBOJHUKOB
pacuéra napaMeTpoB IIOBEPXHOCTU
I10JIYTIPOBOJIHUKOBBIX MaTEPHUAJIOB
(U3UKO-TEXHOJIIOTUYECKHE OCHOBBI ITPOOIeM KonTtpomnbHas padora/KM-3 Ttect «OCHOBBI CTpOEHUS
CTPYKTYP TBEPIOTEIBLHOM IEKTPOHUKH, CBA3aHHBIX | M/-2rk-3 + HOBEPXHOCTH MOJYIPOBOJHUKOB U IOBEPXHOCTHBIE
C SIBJICHUSIMH Ha TIOBEPXHOCTH IIPOLIECCH»
KJ1acCU()MKALIMIO METO/I0B HCCIIEIOBAHNUS Kontponsnas pabora/KM-2Tect: «Pusuko-
IIOBEPXHOCTHU IIOJYIIPOBOJHUKOBBIX MaTepUajioB V-2 + TEXHOJIOTUYECKHE OCHOBBI ITPO0JIEM, CBA3AHHBIX C
SIBJICHUSIMU Ha TIOBEPXHOCTH NIpU paboTe
NIOJIyTIPOBOJHUKOBBIX MaTEpUAJIOB)
Ymersb:
OCYIIECTBJISITh METOJAMKY pacuéTa mapameTpoB Kontponbnas padota/KM-4 KonTposnbHas padora:
MTOBEPXHOCTHU NOJYIIPOBOJHUKOBBIX MaTepUaJoB N-1nk-3 + «MeTobl HCCIEN0BaHNUS CBOMCTB IIOBEPXHOCTH
MIOJIYIIPOBOJIHUKOB, IPU UX pabOTE B 3JIEKTPOHHBIX CXEMaX»
U3MEPATH CBOMCTBA IIOBEPXHOCTU Pedepar/KM-5 BeinonHeHue 1 3auTa pacyeTHOTO
MIOJIYTIPOBOIHUKOBBIX MaTE€pPHUAJIOB V-2 4 | 3amanms: «Pacuér mapamMeTpoB TEXHOIOTHUECKUX nepeKToB
MOBEPXHOCTH PA3JINYHBIX MOITYIPOBOAHUKOBBIX U
JURJIEKTPUUECKUX MaTEPUATIOBY.
CaMOCTOSITENTLHO Pa30upaThecsi B METO1aX Pedepar/KM-5 BeinonHeHue 1 3aIuTa pacyeTHOTO
UCCIIETOBAHMS U pacueTa napaMeTpoB CBOMCTB V23 L | 3amaHus: «Pacuét mapameTpoB TEXHOJIOTUYECKUX JEPEKTOB

MMOBCPXHOCTHU MMOJIYITPOBOAHUKOBBIX MATCPUATIOB

MOBEPXHOCTHU PA3JINYHBIX IMOJIYIIPOBOJHUKOBBIX U
JUDJICKTPUYCCKUX MAaTCPUATIOB)).
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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
6 cemecTp

Dopma peanuzauuu: ITucbmenHas padora
1. KM-1Tecr: «Knaccudukanus METO10B HCCIEIOBAHUS TTOBEPXHOCTH MOTYITPOBOTHUKOBY
(KonTpoawsHas pabora)
2. KM-2Tect: «PHU3UKO-TEXHOJIOTUIECKHAE OCHOBHI MMPOOJIEM, CBA3aHHBIX C SBICHUSAMHU Ha
IIOBEPXHOCTH MpH paboTe MOJIYIIPOBOIHUKOBBIX MaTepuasoBy (KoHnTposbHas paboTa)
3. KM-3 tect «OCHOBBI CTPOEHUS IOBEPXHOCTH MOIYIIPOBOAHUKOB U TIOBEPXHOCTHBIE
nporecco» (KoHnTponsHas padota)
4. KM-4 KontponbHas padoTa: «MeTobl UCClIeIOBaHUS CBOWCTB MMOBEPXHOCTH
HOJIYIPOBOIHUKOB, IPU UX paboTe B 37eKTPOHHBIX cxemax» (KoHnTposbHas paboTa)
5. KM-5 BelntosiHeHME U 3a1MTa pacyeTHOro 3a1anus: «Pacyér mapaMeTpoB TEXHOJIOTUYECKHUX
Je(EeKTOB NOBEPXHOCTHU Pa3IMYHBIX M1OJIYIPOBOJAHUKOBBIX U AUAIEKTPUUECKUX MAaTEPUAIIOBY.

(Pedepar)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
3auem ¢ ouenxou (Cemecmp No6)
[TpubaBneHne 60ATOB MPOMEKYTOYHOM aTTECTAIMA IS TTOJIYICHUST UTOTOBOM OIICHKH TI0 KYpCy

B numnnoM BeICTaBIsETCS OICHKA 3a 6 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE€ OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Beegenue B pusuky nosepxuoctu / K. Oypa, u ap., Poc.akan. Hayk, JlanbHEeBOCT. OT/I-HHUE, UH-T
aBTOMATHKH U IpolieccoB ynpasienus . — M. : Hayka, 2006 . — 490 c. - ISBN 5-02-034355-2 .;

2. AntoHOB, B. A. MeTobl ncciieoBaHMsI TOBEPXHOCTH MOTYITPOBOIHUKOBBIX MAaTEPHAIIOB :
yuebHoe rnocobue 1o kypcy "MeTo/ibl uccae10BaHHs TOBEPXHOCTH MOTYIPOBOJHUKOB" 110
HanpasiieHUIo "DJeKTpOHUKa U HaHOoAIeKTpoHuKa" / B. A. AntonoB, Han. uccnen. yu-t "MOU" . —
M. : U31-80 MO, 2017 . —40 c. - ISBN 978-5-7046-1778-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8935;

3. Moxkpoycos I'. M.,3apyouna O. H.,bexe3una T. I1.- "Mexdazabie mpeBpamieHus u
(opmMHpOBaHUE TOBEPXHOCTH MHOTOKOMITOHEHTHBIX MOJYITPOBOIHUKOB B XKHJIKHX cpenax ',
WznarensctBo: "Jlans", Cankr-IlerepOypr, 2022 - (112 ¢.)

https://e.lanbook.com/book/212072.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
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4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

~No o1~

. baza nanupix BUHUTMH online - http://www.viniti.ru/

. ba3za naHHbIX :)KypHaJioB u3aareabcrBa Elsevier - https://www.sciencedirect.com/
. DJIeKTPOHHBIE pecypchbl H3aaTebeTBa Springer - https://link.springer.com/

. baza nannbix Web of Science - http://webofscience.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaleHue
HaAauMMECHOBaHUE
Y4eOHble ayAUTOPUU IS E-302, YueOnas rnmapTa co CKaMb€H, CTOI
MPOBEICHUS JIEKITMOHHBIX aymutopus kad. MIpEnoiaBaresis, CToJI y4eOHbIH, CTY,
3aHATUHN U TEKYILETO "OTHOMK" IOCKa MEJIOBas
KOHTPOJIA
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

MGTOI[BI HCCIICOO0BAHN:A ITIOBCPXHOCTH ITOJIYIIPOBOIHHUKOB

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-1Tect: «Knaccudukarus METO10B UCCIEAOBAHUS TOBEPXHOCTHU MOIYITPOBOTHUKOB)
(KontpomnwsHas pabota)

KM-2Tect: «PuU3HKO-TEXHOJIOTHYECKHE OCHOBBI MPOOJIEM, CBSI3aHHBIX C SIBJICHUSAMH Ha
MOBEPXHOCTHU TIpU PabOTe MOIYIPOBOIHUKOBBIX MaTepuanosy (KoHTponbHas paboTa)

KM-3 tect «OCHOBBI CTPOEHUS TOBEPXHOCTH MOIYIPOBOAHUKOB U MOBEPXHOCTHBIE MTPOLIECCHD
(KontponpHnas pabota)

KM-4 KontpomnbHas padora: «MeTobl HcCIe0BaHUs CBOMCTB MOBEPXHOCTH MOTYIPOBOJIHUKOB,
Ipu UX pabore B ANIEKTPOHHBIX cxemax» (KoHTposbHas padoTa)

KM-5 BerlnonHenue u 3amura pacyeTHoro 3aganus: «Pacyér napamMeTpoB TEXHOIOTHYECKUX
ne(EKTOB TIOBEPXHOCTH PA3IIUIHBIX ITOITYIIPOBOJTHUKOBBIX H JUIEKTPHUICCKUX MATCPHATIOB).

(Pedepar)

Bujx npome:xyTo4HOI aTTecTanmu — 3a4eT C OLIEHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Homep Pasgen nucuuIuimHe! KM: L 2 3 4 >
pasjena Henens 3 6 9 12 14
KM:
1 OyHIaMEeHTaNbHbIE U TPUKIIATHBIE TPOOIEMbI
(U3KKY TOBEPXHOCTH TBEPJIOTO Tela
11 OyHIaMEeHTaNbHbIE U TPUKIIATHBIE TPOOIEMbI + +
' (U3KKY TOBEPXHOCTH TBEPJIOTO Tela
2 Knaccudukanus aHamuTHIECKUX METOI0B
WCCIIETOBAHMS TIOBEPXHOCTH
21 Knaccudukanus aHanuTHIECKUX METOI0B +
WCCIIETOBAHMS IOBEPXHOCTH
3 MeTo1bl McCIeTOBAHUS TOBEPXHOCTH
MIOJYTIPOBOTHUKOB
31 MeToibl ucCIeTOBAHUS TOBEPXHOCTH +
MIOJYTIPOBOTHUKOB
4 [TepcniekTuBHBIE METOBI aHATU3a. CpaBHUTEIBHBIN
aHaJu3 METOJIOB
41 [TepcniekTuBHBIE METOBI aHATU3a. CpaBHUTEIBHBIN +
aHaJu3 METOJIOB
Bec KM, %: | 20 20 20 20 20
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