MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsiaenune noarorosku/cnenuaibHocTh: 11.03.04 Di1eKTPOHHKA U HAHOJIEKTPOHHKA
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmbl . HaHOTeXHO/10THs B 3JIEKTPOHHMKE
YpoBeHb 00pa3oBaHus: Beiciiee 00pa3oBaHue - 0aKaJaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
METO/JAbI HCCJIEJAOBAHUSA TIOBEPXHOCTH ITOJYIITPOBOJHUKOB

BJok:

Baok 1 «/Iucuuniaunbt (MoxyJam)»

Yacrp 00pa3zoBaTebLHOM
NPOrpaMmblI:

Yacrsb, popmMupyemMas ydyacTHUKAaMHU 00pa30BaTe/IbHbBIX OTHOLIEHHUI

Ne qucumnuInHbI 10 yyeOHOMY
IJIaHY:

b1.4.01.09

TpyaoeMKOCTb B 3a4eTHBIX
e/IMHHIIAX:

6 cemecTp - 3;

Yacos (Bcero) no yueGHomy
IJIaHy:

108 yacoB

Jexknun

6 cemectp - 28 yaca;

IIpakTnyeckue 3aHATHSA

6 cemecTp - 14 yacos;

JlabopaTopHble pa6oThI

He MPeAYCMOTPEeHO Y4eOHbIM MJIAHOM

Koncynbranumn

MPOBOJUTCS B PAMKAX YaCOB ay/IMTOPHBIX 3aHATHI

CamocrosiTesbHasi padora

6 cemecTp - 65,7 yaca;

B ToM unciae Ha KII/KP

He MPeAYCMOTPEHO Y4eOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYas:
KonTposabHnas padora
Pedepat

HpOMe)KyTO‘{Haﬂ aTTrecrauud:

3ayer c oneHKOI

6 cemectp - 0,3 yaca;

Mocksa 2019




IMPOI'PAMMY COCTABNIJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu 3anues HO.B. o

[IpenonaBareinb NaerTbnratop Rb7abcel/-ZallsevYV-c77407dc 10.B. 3aiines

(1OIKHOCTB) (moanuce) (pacuudpoBka

TIO/AITUCH)
COI'JIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»
PYKOBOHHTCHB o CeesieHun o Bnagensue U3N M3aK
06pa30BaTeHBHOI/I Bhanenel, XonoaHbIA A.C. .
IIPOTPAMMBI WagHTHbHKATOp RObac9dac-KholodnyDS-6393810 [[,C, XOJIOIHBINA
(1OJKHOCTB, y4EHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)
3BaHHE)

MognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3aU»

CeesieHun o Bnagensue U3N M3aK

3aBetyIomIuii BbINYCKAIOIEH i i Bragenen CnaBuHCKIR A.3. .
KadeIpbl * Mol [T — RO9b3b9ab-5lavinskyAZ-c0815214 A.3. CraBuHCKHI
(1OJKHOCTB, y4eHast CTENEHb, y4eHOe (moanuce) (paciudpoBKa MOIIHCH)

3BaHHE)



1. IEJIX U 3AJTAYH OCBOEHMU A JUCHUITJIMHBI

Lesb ocBOeHUS] AUCUMILIUHBI. L1leTbi0 OCBOCHHS TUCIMIIMHBI SBISAETCS M3yYeHHE (DU3MUECKUX
OCHOB METOJIOB HMCCJIEOBAHUS MOBEPXHOCTHBIX SIBICHUH IOJYINPOBOJHUKOB, OCHOBHBIX IapaMeTPOB U
XapaKTEPUCTHK MOBEPXHOCTH IOJIYIIPOBOJAHUKOB, IPUHIIUIA ASUCTBUS METOAOB MCCIIE0BaHuUs, 001acTH

IIPUMEHCHUA OTUX MCTOJOB.
33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHC (1)I/I3I/I‘IGCKI/IX MECTOOOB UCCIICAOBAHUSA ITOBEPXHOCTH IMOJIYIIPOBOAHUKOB,
- UI3YUCHUC ITPUHIUIIOB IIGI\/JICTBI/IH MCTOHO0B UCCIICAOBAHUA MTOBECPXHOCTHU IMMOJTYIPOBOJHUKOB U

crmoco0oB ux pcailnsanuu;

- 06y‘ICHI/IC METOJaM pacdeTa, MOACIUPOBAHUA U UCCIICAOBAHUS TAPAMCTPOB U XapaKTCPUCTUK
IMOBEPXHOCTU KOMIIOHCHTOB 3JICKTPOHHBIX CXCM.

dopmupyembie y 00y4aronierocsi KOMNneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUMCHHUIIIIMHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHIi !

Koa u HamMeHOBaHHUe
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

ITK-3 Crocoben
y4acTBOBATh B MPOBEACHUH
TEXHOJOTMYECKUX
MPOIIECCOB M3TOTOBIICHUS
MaTepUasIOB IEKTPOHHON
TEXHHUKHU, MHKPO- H
HAHOJICKTPOHUKHU

N J1-1nk-3 3HaeT 6a3oBbIe
TEXHOJIOTUYECKHE MTPOLIECCHI
W3TOTOBJICHHS MAaTEPUAIIOB
ANIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJIEKTPOHUKU

3HATh:
- KJIacCU(UKALIMIO METO/I0B UCCIICIOBAHUS
MMOBEPXHOCTHU MOIYITPOBOTHUKOBBIX
MaTepuasos;

- (U3UKO-TEXHOJIOTMYECKUE OCHOBBI
po0IieM CTPYKTYp TBEPAOTENbHOMN
AIIEKTPOHMKH, CBA3AHHBIX C SIBIICHUSAMH HA
MOBEPXHOCTH.

YMETh!
- OCYILIECTBJIATh METOIUKY pacuéra
[IapaMeTPOB MTOBEPXHOCTH
MOJIYTIPOBOTHUKOBBIX MaTepUajoB;

- CAaMOCTOATENIbHO pa30oupaTbcs B METO/1aX
UCCIIEIOBaHMS U pacyeTa apaMmeTpoB
CBOICTB IIOBEPXHOCTH
MIOJIYTIPOBOJTHUKOBBIX MaTEPHUAJIOB.

[IK-3 Cniocoben
y4acTBOBaTh B IIPOBEACHUU
TEXHOJIOTHYCCKUX
IIPOLIECCOB U3TOTOBICHUSA
MaTepHaJIOB dJIEKTPOHHOU
TEXHUKHU, MUKPO- U
HaHORJIEKTPOHUKHU

NJI-2nk-3 3HaeT 06 dusuko-
XUMHUYECKHUX OCHOBAxX 9
TEXHOJIOTMYECKUX MPOLECCOB
W3TOTOBJIEHHS] MAaTEPHAIIOB
AIIEKTPOHHON TEXHUKH, MUKPO-
Y HAaHODJIEKTPOHUKNU

3HATh:
- OCHOBEI CTPOCHHSA IMOBEPXHOCTU U
METO/IbI U3MEPEHUS COCTaBa IIOBEPXHOCTH
Y METOJIMKY pacu€ra napaMeTrpoB
IIOBEPXHOCTH IOJIYIIPOBOJHUKOBBIX
MaTepHaioB.

YMETB:
- U3MEPATH CBOMCTBA IOBEPXHOCTH

IMOJIYITPOBOJHUKOBEIX MAaTCPUAJIOB.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

Hanotexnonorus B anexrponuke (nanee — OIIOII), nanpasnenus noaroroku 11.03.04 DnexTpoHuka u
HaHORJICKTPOHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 00Opa3oBaHue - OaKamaBpHar.

Bazupyertcs Ha ypoBHE cpeHero oo1ero oopazoBaHusl.




Pe3ynbraTel 00yueHHs, MOTydEHHBIE IPH OCBOCHUH JUCIUILIMHEL, HEOOXOANMBI TIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PUKALIMOHHOMN paboTHI.



3. CTPYKTYPA U COAEP) KAHUE JUCIHUIIJINHbI
3.1 CTpyKTypa THCHUNIHHBI

OO1m1ast TpyI0EMKOCTh JUCIUILTHHBI COCTABISET 3 3aU€THBIX equHUIBL, 108 qacos.

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

Paznenbl/Tembl =l o
Ne JUCTIATUTHHBL/ (pOpMBI § % § KonrakrHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/1 IIPOMEKYTOIHOM o &| 3 Koncyubranms NKP PaGora s | LOATOTOBKA K METONYECKUE yKa3aHMUs
aTTeCTAIIH 8 g | © |Jlex | Jlab | Ip KIIP - VIKKI | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTE
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 dyHnaMeHTaIbHEIC U 21 6 7 - 2 - - - - - 12 - Iloozomoeka K meKyuiemy KOHmMPOJIio:
NPHKJIaTHBIE IPOOIEMBI [ToBTOpEHNE MaTepuaia o pa3aery
(M3HUKH IOBEPXHOCTH "dyHHaMeHTaJIbHBIC W IPUKIIAIHBIC TPOOIEMBI
TBEPJIOTO TeJa (UMK IOBEPXHOCTH TBEPAOTO Tena"
1.1 OyHIaMEHTAJbHBIE U 21 7 - 2 - - - - - 12 - Tloozomosxka K ayoumopHvim 3auAmuam:

NPHKJIaIHBIE IPOOIEMBI
(U3MKH IOBEPXHOCTH
TBEPJIOTO Tela

[IpopaboTKa JICKITUH, BBITOJHCHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
I10020mogKa K npaKmuueckum 3auAmuam:
W3yueHnne marepuana no pasueny
"@yHaaMeHTaJIbHbIE U TIPUKIIaHBIE TPOOIEMBI
(bU3UKK TTOBEPXHOCTH TBEPIOTO Tena"
TIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNi Ha
MPAaKTHYECKNX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
"@yHaaMeHTaJIbHbIE U TIPUKIIaIHBIE TPOOIIEMBI
(bU3UKK TOBEPXHOCTH TBEPIOTO Tena"
Ilooz0mogka pacuemupix 3adanuii: 3ananus
OpPHEHTHPOBAHBI Ha PEIICHHS MUHN3a/1a4 T10
paszgeny "®dyHIaMeHTaIbHBIE U IPUKIIAIHBIC
Ipo6JIeMBbI (PU3UKH MOBEPXHOCTH TBEPAOTO
tena". CTyIeHThl He0OX0IMMO ITOBTOPHUTH
TEOpeTHYECKUH MaTepHal, pa3o0opaTh MPHUMEpEI
peLICHUs aHaJIOTUYHBIX 33/1a4. IPOBECTH
pacdeTsl 110 BapHaHTy 331aHUsI U CIEJaTh
BBIBOJIBI. B kauecTBe 3a/jaHus HCIIOJIB3YIOTCS
CIIEAYIONIHE YIPAKHEHHUS:

5




H3yuenue mamepuanos 1umepamypHsix
UCMOUYHUKO6.

[4], 6-22

Kraccudukanms
AHAJTMTHYECKUX
METOJIOB UCCIIECAOBAHUS
MIOBEPXHOCTH

23

12

2.1

Kraccudukanms
AHAJTMTHYECKUX
METOJIOB UCCIIE0BaHMUS
TIOBEPXHOCTH

23

12

Iloozomoska K mekywiemy KOHMPOJIo:
[ToBTOpEHUe MaTepuaa mo pasaeny
"Kiraccuukanus aHaTUTHYECKUX METOI0B
HCCIIeIOBaHUsI TOBEPXHOCTH"

IIo0zomoeKa K ayoumopHsim 3aHAmMusAM:
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Iloozomosxa Kk KOHmMPOILHOIUL pabome:
Wzydenne maTepuaoB Mo pa3uery
Knaccugukarms aHaTUTHIECKUX METOIOB
HCCIICIOBaHMS TOBEPXHOCTH U MOJATOTOBKA K
KOHTPOJBHOI pabote

IIoozomosKka K npaKkmuuecKum 3anamusam:
W3yueHnne marepuana no pasueny
"Knaccugukaius aHaTUTHICCKUX METOO0B
HCCIICAOBaHMS TOBEPXHOCTH" MOJATOTOBKA K
BBITIOJTHEHUIO 33J]aHUI Ha IPAKTUUECKUX
3aHATHAX

Camocmoamesibnoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"Knaccugukamnus aHaIUTHIECKAX METOIAOB
HCCIIeI0OBaHMs IOBEPXHOCTH"

Iloozomoska pacuemmnoix 3ad0anui: 3ananus
OPHUEHTUPOBAHBI HA PEIICHUS] MUHHU32/1a4 110
pazzaeny "Knaccudukanus aHaTUTHISCKAX
METOJIOB UCCIIEJIOBaHUS MOBEPXHOCTH" .
CryneHTsl He00XOAUMO MTOBTOPUTH
TEOPETUYECKUI MaTepuall, pa3o0paTh MPUMEPHI
PEIICHNS AHAIOTUYHBIX 3a/1a4. IPOBECTH
pacueThl 10 BapUAHTY 33aJJaHHsI U CIIENIATh
BBIBOJIBI. B KkauecTBe 3ajaHUs UCTIONB3YIOTCS
CIeNyIOUINE YIPaXXHEHUS:

H3yuenue mamepuanos 1umepamypHslx
UCMOYHUKOB:

[1], 6-12




MeToabl UcCIeI0BaHUS
MTOBEPXHOCTH
MOJIYIIPOBOJTHUKOB

25

12

3.1

MeTtopl UCClIeIOBaHUS
TOBEPXHOCTHU
MOJYIIPOBOAHUKOB

25

12

Iloozomoeka K mekyuwiemy KOHMpPOio:
[ToBTOpenne maTepuana mo pasaeny "MeToab
HCCIIeTIOBaHUsI TOBEPXHOCTH
MOJIYTIPOBOIHUKOB"

IIoozomoeKa K ayoumopHsim 3aHAmMusam:
[IpopaboTKa JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
Iloozomosxka K KOHMPOLHOU pabome:
N3yuyenue MaTepuanos 1o pasneiay MeToasl
HCCIICIOBAaHMS TOBEPXHOCTH ITOYIIPOBOTHUKOB
1 TIOATOTOBKA K KOHTPOJIFHOU paboTe
Ilo0zomoeka K npaKkmu4ecKum 3aHAmusam:
W3yuenue Matepuana no paszaeny "Metoas
HCCIICIOBaHMS TOBEPXHOCTH
MOJIYIPOBOTHUKOB'" TIOJTOTOBKA K
BBITIOJTHEHUIO 33J]aHUI Ha IPAKTUUECKUX
3aHATHAX

CamocmoamebHoe uzyuenue
meopemuueckozo mamepuana: VIzyuenue
JIOTIOJTHUTENFHOTO MaTepHana Mo pa3aeny
"MeToibl HCCIEI0BaHUS IOBEPXHOCTH
[OJIyIPOBOIHUKOB"

Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpHEHTHPOBAHBI Ha PEIICHUS MUHH3a1a4 110
pazzeny "MeToJibl HccaeI0BaHUS IOBEPXHOCTH
MOJTYTIPOBOTHUKOB" . CTyIeHTH HEOOXOANMO
MIOBTOPUTH TEOPETUIECKUIN MaTepHUall,
pazo0paTh IpUMEPHI PEIICHUS] aHATTOTUIHBIX
3aJ1a4. MPOBECTH PAaCUYETHl IO BApUAHTY 3aJaHUs
M ClIeJIaTh BBIBOJBI. B KauecTBe 3agaHus
HCTIONIB3YIOTCS CIEYIOIINE YIIPAKHEHHS:
H3yuenue mamepuanoe 1umepamypHslx
UCHLOUHUKOB:

[1], 12-32
[2], 10-44
[3], 27-47

IlepcnexTuBHbIE
METO/Ibl aHAJIN3A.
CpaBHUTENBHBIN

21

12

Iloozomosxa Kk meKkywemy KOHmpo.iio:
[ToBTOpEHUE MaTepuala no pasaeny
"[lepcrieKTHBHBIE METOBI AHAJIH3A.




aHaJIU3 METOLOB

41

IlepcnexTuBHBIE
METO/IBI aHANIN3A.
CpaBHUTENBHBIN
aHaJIN3 METOJIOB

21

12

CpaBHHUTEIBHBIN aHATN3 METO/IOB"
Tloozomosxa K ayoumopHviM 3aHAMUAM:
[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1ab. paboThI
IloozomosKka K npaKkmuueckum 3aHamusim:
U3ydenune MaTepuana mno pasaeny
"IlepcrieKTUBHBIE METO/IbI aHAJIHN3A.
CpaBHUTENBHBIN aHAIN3 METOJIOB" MOATOTOBKA
K BBITIOJTHEHHIO 3aJJaHUH Ha MIPAKTHICCKUX
3aHATHAX

Camocmoamesibnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIOTHUTEIHHOTO MaTepralia 1o pasaery
"IlepcieKTUBHBIE METO/IbI aHAJIU3A.
CpaBHUTENBHBIN aHAN3 METO/I0B"
Iloozomoska pacuemmnoix 3adanuii: 3ananus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHU3a/1a4 TI0
pazzgeny "[lepcrieKTUBHBIE METOBI aHAIH3A.
CpaBHUTENIbHBIN aHamu3 MeTO10B". CTYAEHTHI
HEO0XOIUMO TTOBTOPUTH TCOPCTUUCCKUIA
MaTepHal, pa3o0paTh MPUMEPHI PEIICHUL
aHAJIOTUYHBIX 3a/1a9. TIPOBECTH PACUETHI T10
BapHWaHTY 3a/IaHUS U CHETaTh BEIBOABL. B
Ka4deCcTBE 3a/IaHUS HCIIONB3YIOTCS CICAYIOIHE
YOpaXHEHUS:

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[5], 4-24

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

28

14

0.3

48

17.7

Hroro 3a cemecTp

108.0

28

14

0.3

65.7

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanpHble KOHCYIbTAlMH M0 KYpCOBBIM MpoekTam/padoram; ['K- rpymnmnoBsie KOHCYIbTAlUU 110 pa3aenaam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3ieaoB
1. DynoamenmanvHble U NPUKIAOHBIE NPOoOIeMbl DUsUKU NOBEPXHOCU MEepO020 meid

1.1. ®ynnaMeHTaIbHBIE M TPUKIIAJAHBIE TPOOIEMBI (PU3UKU TIOBEPXHOCTH TBEPIOTO Tela

@dyHnaMeHTanbHbIE M MPUKIAJHbIE MHPOoOJeMbl (U3UKH MOBEPXHOCTHM TBEPJOrO Tela.
[ToBepXHOCTh KakK pa3HOBUIHOCTH JeeKTOB TBepaoro Ttena. lloBepxHocTh M Mex(a3zoBble
IPaHULBI pa3/ieNia B TEXHOJIOTHH MTOJIYIIPOBOIHUKOBON MUKPOIEKTPOHUKH. .

2. K/zaccuqbukauwl AHATUMUYECKUX MEemO0008 UCCAeO08AHUS noeepxrnocmu

2.1. Knaccugukanus aHaTMTHYECKUX METOJI0B UCCIIE0BAaHUS IOBEPXHOCTH

Knaccugukanuss aHadUTUYECKUX METOJOB HCCIEAOBAaHHUS TMOBEpXHOCTH MX  KpaTkas
XapakTepucTuka. BoO3MOXXHOCTM METOJOB HCCIEIOBaHMUs IOBEPXHOCTH IOJYIPOBOJIHUKOB.
OcCHOBHBIE METO/IbI UCCIIEOBAHMS [IOBEPXHOCTH MOJIYIIPOBOIHUKOB U UX Ha3HAYEHHUE..

3. Memooul uccredosanus noeepxrnocmu I’ZOJZVI’ZDOGO()HMKO8

3.1. MeTo/ibl Hccrie10BaHUsl HOBEPXHOCTH MOIYIPOBOAHUKOB

MeToapl 37EKTPOHHOM CHEKTPOCKONUH. PeHTreHoBcKas (OTOAIEKTPOHHAS CIIEKTPOCKOMHS
(P®3C). [ornomenue HOTOHOB B TBEPABIX TesaxX. BeposTHOCTh mepexo1oB. DOTOAIEKTPHUECKUI
3¢ dexT B mpubIMKEHUN NPSIMOYroilbHOM siMbl.  DnekTpoHHas Oxe-crnekTpockonus (D0C). He
u3NyyaTelbHble  nepexoabl. KuHeTuueckass dSHeprus ASMUTHPOBAaHHBIX  (OKe-31EKTPOHOB.
DHepreTuyeckue ypoBHHU, XUMHUecKue caBuru u ¢opma mukoB. BepostHocts KLL-niepexonoB B
BOJIOPOJIONIOA00HOM aTtome. Bwixonm Oxe-371eKTpOoHOB U (uIroopecreHus.  YiabTpaduoneroBas
dorornekrponnas cnekrpockonus (YPIC). Ucrounuku uznydenus B YDIC, ucnoiab3oBaHue
CUHXPOTPOHHOIO  HM3JIy4eHUs. MeTtoapl HMOHHOM  cnekrpockonuu. Kunetmka — ympyrux
cTonkHOBeHui. CriekTpocKomnusi paccesHus MeqieHHbIX noHOB (PMU). Ctpykrypubie 3QdekTsl B
PMMU. Cnexrpockomnusi obpatHoro paccesaus Pesepdopaa (POP). IloBepxHOCTHO-OaphepHEIC
JATYMKH 3apsKEHHBIX YacTull. [loTepu 3Heprun jgerkux MOHOB BBICOKMX PHEPIHM B TBEPIBIX TEaX.
Macc-cnektpockonusi BTopudHbix HOHOB (MCBU). MeToapl 1eTeKTUpOBaHUS BTOPHUYHBIX HOHOB.
N36upaTenpHOE paclbUIeHHE 3JEMEHTOB M aHAU3 MUX paclpelesieHus Mo IiiyOuHe. YIIupeHue
BHYTpPEHHEH I'paHUIlbl pa3jieNna U HOHHOe nepeMenirBanue. CKaHUpYIOLas 30H0Basi MUKPOCKOIHUS
MIOBEPXHOCTHU IOJYITPOBOJHUKOB..

4. IlepcnexkmusHule Memoobl AHAIU3A. CDLZ6H1/Im€JleblL7 AHATIU3 MEMO008

4.1. IlepcnextruBHbBIE METOABI aHAIN3a. CpaBHUTENIBHBIN aHAIIU3 METOI0B
CpaBHUTENBHBIN aHAIN3 3JEKTPOHHOM O’Ke CEKTPOCKONNUY U METO0J1a MOHHOM CHEKTPOCKOIUH.
OrneHka CTeNneHn JOCTOBEPHOCTH MOTYYaEMbIX SKCIIEPUMEHTAIBHBIX PE3YJIbTATOB. .

3.3. TeMbl NIPaAKTHYECKUX 3aHATHI
1. Ocobennoctu U3MepeHuii B yabTpadroaeToBoi o0nacTu crekrpa (2 Jaca).;
2. CeKTpOCKOMNHUS paccestHUsI MEIJICHHBIX MOHOB Ha TOBEPXHOCTHU MOJTYIPOBOJHUKA (2
qaca).;
3. UccnenoBanue COCTOSHUS U XapaKTEPUCTUK MTOBEPXHOCTH MOTYIPOBOJHUKOBBIX
o TokeK (2 yaca).;
4. UccnenoBanue NOBEPXHOCTH MOIYIPOBOAHUKOB METO/IOM CKaHUPYIOLIEH 30HI0BOM
CIEKTPOCKOMNuUH (4 Jaca).;
5. U3mepeHne cBONCTB MOBEPXHOCTH MOIYIPOBOAHUKOBBIX MaT€pUAIOB METOJaMHU
TEPMOCTUMYJIMPOBAHHOTO aHAIN3 (2 Yaca).;
6. [IpakTka U3MEpEeHN ONTUYECKUX CBOMCTB MTOBEPXHOCTU MOIYIPOBOJHUKOBBIX



MaTepuaioB. [IoAroToBka n3MepuTENbHBIX TPUOOPOB
(2 gaca).;
7. Ilpaktrueckue ocooeHHOCTH MeToaa Oxke - crieKTpocKonu (2 Jaca)..

3.4. Tembl 1a060paTOPHBIX padoT
HE MPeyCMOTPEHO

3.5 KoncyabTanum

Texywui koumpoas (TK)

1. Koxcynpranuu npoBojsaTcs 1o paszgeny "dyHIaMeHTalbHbIE U NPUKIIAJHBIE IPOOIEMbI
(U3MKK TOBEPXHOCTH TBEPIOTO Tena"

2. Koncynpranuu mnposogdrcs 1o pasgeny "Knaccupukanus aHaIUTHYECKHMX METOOB
HCCIIEI0OBaHUS IOBEPXHOCTH"

3. Koncynpranmum mpoBojaTcss 1o paszfeny "Meroasl  MCCIelOBaHMS —IOBEPXHOCTH
MOJIYIPOBOIHUKOB"

4. Koucynbranmuu mnpoBoaarcs 1o  pasgeny  "llepcneKTHBHbIE  METOABI  aHAIM3a.
CpaBHHTENBHBIN aHATN3 METO/10B"

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI

10



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3amaHupOBaHHbIE PE3YAbTaThl 00yUYEHHUS 1O

Howmep paznena
JTUCITUATIINHEI (B

OLeHOYHOE CPEACTBO
(THII 1 HAUMEHOBAHUE)

Koapl
JTUCLIUILINHE COOTBETCTBUHU C
WHIUKAaTOPOB
(B COOTBETCTBHH C pazzaesiom 1) n.3.1)
1[12[3]4
3HaTh:
(U3NKO-TEXHOJIIOTUIECKHE OCHOBBI ITPOOIIeM Kontponsnas padbora/KM-2Tect: «Pusuko-
CTPYKTYpP TBEPIOTEIBHOM dJIEKTPOHUKH, CBA3AHHBIX WT-Liics + TEXHOJIOTUYECKHE OCHOBBI ITPO0JIEM, CBA3AHHBIX C
C SIBJICHUSIMU Ha TIOBEPXHOCTH SIBJICHUSIMU Ha TIOBEPXHOCTH NIpU paboTe
I10JIyIPOBOJHUKOBBIX MaTEpUAIOB)
KJ1acCU()MKALIMIO METO/I0B HCCIIEIOBAHUS WT-Lics + KonTtponsnas padora/KM-1Tect: «Kiaccuduxarms
IIOBEPXHOCTHU IOJYIIPOBOJHUKOBBIX MaTepUaJIOB METOJ0B MCCIIEN0BAHUS NOBEPXHOCTHU IOJYIIPOBOJHUKOBY
OCHOBBI CTPOEHHSI IOBEPXHOCTH ¥ METO/BI KonTtpomnsHas padora/KM-3 Tect «OCHOBBI CTpOEHUS
U3MEPEHUA COCTaBa OBEPXHOCTH U METOHKY V-2 + IIOBEPXHOCTH TOJIYIPOBOJHUKOB U IOBEPXHOCTHBIE
pacuéra napaMeTpoB IOBEPXHOCTU IPOLIECCHI»
II0JIYIIPOBOIHUKOBBIX MaTEPHUAJIOB
Ymersb:
CaMOCTOSITENIHO pa30upaTbcs B METO1aX Pedepar/KM-5 BoinonHenue u 3amura pac4eTHOTO
HCCJIEIOBAHMSI M pacueTa apaMeTpOB CBOMCTB WT-Lics + 3agaHus: «Pacuér mapaMeTpoB TEXHOJIOTHYECKUX JEPEKTOB
MOBEPXHOCTHU MOJYIIPOBOJHUKOBBIX MaTepUaoB MOBEPXHOCTH PA3IUYHBIX MOIYIPOBOAHUKOBBIX U
JUDJIEKTPUUECKUX MaTEPUAJIOB).
OCYIIECTBJISITh METOJAMKY pacuéTa mapameTpoB Kontponbnas padota/KM-4 KonTposnbHas padora:
MTOBEPXHOCTHU NOJYIIPOBOJHUKOBBIX MaTepUajioB N-1nk-3 + «MeTobl HCCIEN0BaHUS CBOMCTB IIOBEPXHOCTH
MIOJIYIIPOBOJIHUKOB, IPU UX pabOTE B 3JIEKTPOHHBIX CXEMax»
U3MEpATH CBOMCTBA MOBEPXHOCTU KonTtponbHas padora/KM-4 KonrposnbHas padora:
MOJIYITPOBOJTHUKOBBIX MATEPHUAIIOB N-2mk-3 + | «MeToibl UCCIEeI0BAHUS CBOMCTB MTOBEPXHOCTH
MIOJTYITPOBOJIHUKOB, ITPHU UX paboTe B 3JIEKTPOHHBIX CXEMax»
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPO.JISI OCBOEHHUS PE3YJIbTATOB OBYUYEHUSI IO JJUCUUIIIUHE
(TEKYIMI KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALIUS
O JUCLIUILJINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
6 cemecTp

Dopma peanmsaruu: [Tncemennas pabota
1. KM-1Tecrt: «Knaccuduxaiuys METOA0B HCCIICTOBAHHUS TOBEPXHOCTH MOIYIIPOBOTHUKOBY
(KonTponpHnas padbora)
2. KM-2Tect: «®U3UKO-TEXHOJIOTHYECKHNE OCHOBBI ITPOOJIEM, CBA3aHHBIX C SIBJICHUSIMH HA
MOBEPXHOCTH TIpU PabOTe MOIYIPOBOTHUKOBBIX MaTepuanosy (KoHTtponbHas padoTa)
3. KM-3 tect «OCHOBBI CTPOEHUSI TOBEPXHOCTH MOJIYITPOBOJHUKOB 1 TOBEPXHOCTHbIE
nporueccel» (KonTponsHas pabora)
4. KM-4 KontpoabHas padoTa: «MeTopl HCCIIeIOBaHUS CBOKWCTB MIOBEPXHOCTH
MOJTYIIPOBOTHUKOB, TIPU UX paboTe B 3JEKTPOHHBIX cxeMax» (KoHTponbHas padora)
5. KM-5 BelnosHeHHe U 3allldTa pacuyeTHOro 3ajanus: «Pacuér napamMeTpoB TEXHOJIOTHYECKUX
ne(EKTOB TOBEPXHOCTH PA3IUIHBIX ITOTYIIPOBOJTHUKOBBIX U JUIEKTPHUICCKUX MATCPHATIOB).

(Pedepar)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
3auem ¢ oyenkou (Cemecmp No6)
[TpubaBneHune 0amIOB MPOMEKYTOYHOM aTTECTALUU IS MTOJIYyYE€HUSI UTOTOBOM OIIEHKH TI0 KypCy

Ipumeyanue: OnieHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYEHUE JUCIHUITJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. AuTOoHOB, B. A. MeTo1bI CClieTIOBaHUS OBEPXHOCTH MOJTYIPOBOIHUKOBBIX MAaTEPHAJIOB :
yuebHoe rocodue 1o kypcy "MeTo/bl uccae10BaHus TOBEPXHOCTHU MOITYIPOBOJHUKOB" 110
HanpaiieHUIo "DJeKTpOHUKa U HaHoAeKTpoHuka" / 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;

2. AHTOHOB, B. A. MeTo1bl UCClIeI0BaHUS TIOBEPXHOCTH IMOJTYIPOBOJIHUKOB : yueOHOE MTOCOOHE 1O
Kypcy "MeTobl uccie10BaHusl TOBEPXHOCTH MOIyNpOoBOJHUKOB" 1o HanpasineHuto 11.03.04
"OnexkTpoHuKa U HaHOAJIekTpoHuKa" / B. A. AatonoB, Hau. uccnen. yu-t "MON" (HUY"MBU") .
—M. : I3a-80 MOU, 2018 . — 47 c. - ISBN 978-5-7046-1921-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10220;

3. AHTOHOB, B. A. DKCIIeprMEHTaTBHBIE METO/IBI MCCIIEOBAHMSI TOBEPXHOCTH MOTYITPOBOTHUKOB :
yuebHoe rnocodue 1o Kypcy "MeTo/bl uccie10BaHus TOBEPXHOCTHU MOITYIPOBOJHUKOB" 110
HarpasieHuto 11.03.04 "DnexTponuka n HaHodIekTpoHUKa" / B. A. AnTonoB, Ham. uccnen. ya-t
"MOU" (HUY"MBU") . — M. : U3x-Bo MOU, 2019 . — 52 c. - ISBN 978-5-7046-2106-5 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10757,;
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4. Beenenue B pusuxy nosepxHoctu / K. Oypa, u np., Poc.akan. Hayk, JlalbHEBOCT. OT-HUE, HH-T
aBTOMATHKH U TIpoIleccoB yrnpasienus . — M. : Hayka, 2006 . — 490 c. - ISBN 5-02-034355-2 .;

5. Moxkpoycos I'. M., 3apyouna O. H., bekesuna T. I1.- "Mexda3zHbie npeBpaiieHus u
dbopMUpOBaHHE TOBEPXHOCTH MHOTOKOMITOHEHTHBIX MOJYIIPOBOJIHUKOB B KHUAKUX cpenax’,
NznarensctBo: "Jlanp", Cankr-Iletepoypr, 2015 - (112 ¢.)
http://e.lanbook.com/books/element.php?pll_id=65046.

5.2 JIuueH3MoHHOE U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Windows;

2. MathCad;

3. Windows Server;

4. Kali Linux.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

. 9BC Jlaus - https://e.lanbook.com/

. Hayunasi 3siekTponHas 6udauoreka - https://elibrary.ru/

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

. DJIeKTPOHHBIE pecypchbl H3aaTesbeTBa Springer - https://link.springer.com/

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

. ba3za mannbix Scopus - http://www.scopus.com

. HanuoHanbHast 3JIeKTpoHHAas 0udamnoreka - https://rusneb.ru/

. Kypnaasl m3nareancrea Cambridge University Press - https://www.cambridge.org/core
. ba3a nannbix quccepramuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index

10. XKypuau Science - https://www.sciencemag.org/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

12. Ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA H COUAIBHOM 3auThI PO -
https://rosmintrud.ru/opendata

13. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA H
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

14. DnexTponHas oTkpbITas 6a3a naHHbIX ''Polpred.com O630p CMHU" -
https://www.polpred.com

OO ~NOo ol WN -

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropumn, OcHamenune
HanMeHOBaHHUe

OTCYTCTBYET
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IIpuio:xkenue A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

MGTOI[BI HCCIICOO0BAHN:A ITIOBCPXHOCTH ITOJIYIIPOBOIHHUKOB

(Ha3BaHME AUCIUILINHBI)

6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUITHI TEKYIIEr0 KOHTPOJISl yCII€eBAeMOCTH 10 JHCIUILTHHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KM-I1Tecr: «Kiaccuukamnusi METOI0B UCCIICOBAHUSI IOBEPXHOCTH MOIYIIPOBOTHUKOBY
(KonTpoabsHas pabora)

KM-2Tect: «PU3NKO-TEXHOJIOTUYECKHE OCHOBBI MPOOJIEM, CBSI3aHHBIX C SIBICHUSIMH Ha
MOBEPXHOCTHU IIpU paboTe MOIYNIPOBOIHUKOBBIX MaTepuaiony (KontponbHas padoTa)

KM-3 tect «OCHOBBI CTPOEHUS IOBEPXHOCTH MOIYIPOBOAHUKOB U IOBEPXHOCTHBIE ITPOLIECCHD
(KonTpoawpHas pabora)

KM-4 KontposnbHas padota: «MeToabl UCCIET0BAHUS CBONCTB MOBEPXHOCTH MOJIYITPOBOIHUKOB,
IIpH UX paboTe B IIEKTPOHHBIX cxemax» (KoHTpoasHas padbora)

KM-5 BelnosiHeHME U 3a1IMTa pacyeTHOro 3a1anus: «Pacyér mapaMeTpoB TEXHOJIOTHYECKUX
Ne(eKTOB TOBEPXHOCTH PA3IHMYHBIX MOJIYIIPOBOHUKOBBIX U AUAJIEKTPHIECKUX MATEPHATIOBY.

(Pedepar)

Buja npoMexyTouHOi aTTecTaMU — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumumabl KM: L 2 3 4 S
pasnena Henens 4 6 8 12 14
KM:
1 DyHTaMEHTAIbHBIC U TTPUKIIAIHBIE TPOOIEMBI
(bU3HMKY TOBEPXHOCTH TBEPJOTO Tela
11 DyHIaMEHTAJIbHBIC U TTPUKIIAIHBIE TPOOIEMBI + +
' (bU3KMKY TOBEPXHOCTH TBEPJOTO Tela
2 Knaccudukanmst aHaIuTHYECKUX METOOB
MCCJIEI0BAHMS TOBEPXHOCTH
21 Knaccudukanmst aHaIMTHYECKUX METO/IOB + +
MCCJIEI0BAHMS TOBEPXHOCTH
3 MeTtoabl uccien0BaHus MOBEPXHOCTH
TIOJTYITPOBOJTHUKOB
31 MeTtoabl uccien0BaHus MOBEPXHOCTH +
TIOJIYITPOBOJTHUKOB
4 [lepcnexkTuBHBIE METOABI aHaNM3a. CpaBHUTEIBHBIN
aHaJN3 METOJIOB
41 [lepcnexTuBHBIE METOBI aHaNM3a. CpaBHUTEIBHBIN +
aHaJIN3 METOJIOB

Bec KM, %: | 20 20 20 20 20
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