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1. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OB YUEHUS

JlucuuiuiiHa y49acTByeT B (JOPMHUPOBAHUU CIIEIYIOIIEH KOMIIETEHIMKA 00pa30BaTeIbHON
POTPaMMBI:

Komnerennus IIK-2 «CnocobGen pa3pabaTeiBaTh MPOLECCHl KU3HEHHOTO IHKIIA
u3aenuil GyHKIMOHAIBHOM JEKTPOHUKI» C(HOPMYIHPOBaHA HA OCHOBE C(OPMYJIHMPOBAHA HA
OCHOBe NMPodecCHOHATBHBIX CTAHAAPTOB:

40.005 «Cnenpamuct B 00JIaCTH MAaTEPUAIOBETIECKOTO 00CCIICUCHHUS TEXHOJIOTUIECKOTO ITUKJIIa
MPOU3BOJICTBA 0ObEMHBIX HAHOMETAJIJIOB, CIIJIABOB, KOMITO3UTOB HA X OCHOBE M M3JIENTHIA 13 HUX)»
O0o0mennasn tpyaosas pyukuusi C[7] Ilporiecchl )KU3HECHHOIO MUKJIA MIPOIYKIIHU
Tpynosass ¢yukuusi C/02.7 [InanupoBanue pa3paOOTKH MPOIYKIMHU B YaCTH, Kacaromeics
KOHTPOJISl, U3MEPEHUSI CBOMCTB M HCIBITAHUS OCHOBHBIX, BCIIOMOTATENBHBIX M PACXOIHBIX
MaTepUajoB, a TAKXKE UX pa3padOTKH U BEIOOpA
C/08.7 PazpaboTka 1 BHEAPEHUE HOBBIX METOJUK KOHTPOJIS, U3MEPEHUSI U UCIIBITAHUS, a TAKXKE
pa3pabOTKH U BEIOOpA MaTEpHAIIOB

40.006 «H)XEeHep-TEXHOJIOT B obnactu MPOU3BOJICTBA HaHOPa3MEPHBIX
MIOJTYIIPOBOTHUKOBBIX MTPUOOPOB U HHTETPATLHBIX CXCM»
O6Go0mennas TtpyaoBass ¢ynkuusi B[7] PaspaboTka u BHEApPEeHHE COBPEMEHHBIX

TEXHOJIOTUYECKUX IPOLECCOB, OCBOCHHE HOBOTO OOOPYAOBaHUS, TEXHOJIOTUYECKOH OCHACTKH,
HEOOXOMMBIX PEXKUMOB ITPOU3BO/ICTBA HA BHIITYCKAEMYIO OpraHU3aIel POTyKIIHIO
Tpynosbie ¢pynkmun B/01.7 PazpaboTka TEXHOJOIHYECKHUX IMPOIECCOB M BHEJPCHHUE UX B
IPOM3BOJICTBO

B/02.7 Onrumusarys mapaMeTpoB TEXHOJIOTHYECKUX OIepariHii

B/03.7 OcBoenne M BHEAPCHHE TEXHOJOTHYECKHX IIPOIIECCOB M HEOOXOIUMBIX DPEXHMMOB
IIPOM3BOJICTBA HA BBIITYCKAEMYIO ITPOJYKIIUIO

B/04.7 DxcniepuMeHTaIbHBIC pa0OTHI 1 OCBOCHHUE HOBBIX TEXHOJIOIMYECKUX MPOIIECCOB

B/05.7 DkcnepuMeHTaIbHBIE Pa0OTHI U OCBOCHHE HOBOTO OOOPYIOBaHHS M TEXHOJIOTHYESCKON
OCHACTKH

B/06.7 DkcrepuMeHTaIbHBIC paOOTHI 0 OCBOCHUIO HOBBIX TEXHOJOTHUECKUX MPOIIECCOB, HOBBIX
BUIOB 00OPYZOBAaHUS M TEXHOJIOTHIECKOW OCHACTKH.

ITogxomMnereHuu, 3agaun
. NHaukaTopsl 10CTHKEHHSA
¢popmupyemsie B npogeccHoHAIbLHOU .
MOAKOMIIeTeHIN I
AUCHHUILINHE AeATeJbHOCTH
IIK-2.®XOHT Hayuno- 3HaHue crIocO00B OpraHU3alK U

CriocobeH mpoBOAUTh | ucciedo8amenbCckuli mun | MPOBEIEHUS SKCIIEPUMEHTATbHBIX

OKCIICPUMCHTAJIbHBIC 3a0ay. HCCIIeJOBaHMI

U UCCJICIOBATEIbCKUE
paboThI [0 U3YYEHHIO
HAHOPa3MEPHbBIX
00BEKTOB B 00BEME U
Ha MOBEPXHOCTH.

PazpaboTka metoauk u
MIPOBEACHUE
HCCIIEA0BAaHUN U
U3MEpEHUI MapaMeTPOB
U XapaKTEPUCTUK
U3JEIIUN JIIEKTPOHHON
TE€XHHUKH, aHAJIU3 X
pe3yabTaTOB.

YMeHune caMOCTOSITENIBHO TPOBOIMUTH
9KCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS
OnbIT NpoBeeHust
9KCIIEPUMEHTAIBHBIX U
HCCIIeI0BAaTENbCKUX padoT,
HaIIPaBJICHHBIX HA U3y4EHUE
HaHOPa3MEPHBIX 0OBEKTOB B 00BEME U
Ha TIOBEPXHOCTH




2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBbI

JlucuuiuiiHa BXOIUT B 4YacTh, (OPMUPYEMYIO Yy4YacTHHKaMH 00pa3oBaTeNIbHBIX
otHomeHui broka 1 «/{uctmmauns (MoaysH)» 06pa3oBaTeIbHOM MPOrpaMMBI.

Bxongnble TpeGoBaHHMS K IUCHMIUIMHE - TPOLECC M3YYCHUS MOIYJs HAIlpaBleH Ha
dbopmupoBaHue npodecCHOHANbHBIX KoMIeTeHIui. W3ydeHuio MOAysds MpeAlIecTBYET
dbopmupoBanue oOHIENPOPECCUOHANBHBIX KOMIETEHIIMM B JUCHMIUIMHAX: «MareMmarukay,
«DPusukay, «XuMUI».

3HATh:

- 6a30BbIE MPOIECCHI MUKPO- ¥ ONTOAIEKTPOHHKH;

- XUMUY€ECKHE OCHOBBI TEXHOJIOTUHU MOJIyUYEHHUS U OYMCTKU MaTEpUaIIOB;

- (hM3UKO-XUMUIO PaBHOBECHBIX M HAPABHOBECHBIX CHCTEM;

yMeThb:

- OCYUIECTBJIATh MOWCK M HCIOJB30BaHUE JIUTEPATYPHBIX HUCTOYHUKOB, BKIHOYAIOIINX
NEPUOANYECKHE HAyYHBIEC U3/IaHUs;

- TOPUMEHSITh  METOJIbl  MaTeMaTHYecKoW  (Qu3uMKu  JAJd  peuieHus  3aaa4y
TEMIUIONPOBOAHOCTH U U dy3un;

- CTIOJIB30BATh anmapar (U3NIECKON XUMHH IS pacdeTa (a30BhIX PABHOBECHIA;

HMeThb ONbIT:

- TMIPOBEJICHUS SKCIIEPUMEHTAJIBHBIX UCCIEAOBAHUH 110 U3MEPEHUIO HIIEKTPOPUINICCKUX
U QU3UKO-XMMHUYECKHX ITapaMeTPOB MaTEPHUAJIOB;

- aHaM3a U 0000IIeHHsI PE3YIbTATOB SKCIIEPUMEHTOB;

- IPOBEICHUS UCCIICIOBAHUI B TPYyIIIIE.

3. OFbEM JIMCHUILIMHBI U BUJbI YUEBHOM PABOTHI
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4. COAEP) KAHUE JUCIUIIJINHbI
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TectupoBanue
Mopyns 1. 3ammTa 1a00paTOPHBIX
DOHU3NKO-XUMHUYCCKUE abor
- 8 16 30 P
OponecCrl Ha Cnaya UHAMBHUIYATIBLHOTO
MMOBEPXHOCTH 3a71aHus
Cnaua 3auera
TectupoBanue
Moy 2. 3amuTa 1a00paTOPHBIX
dusnUecKue SIBICHHUS B 3 16 30 pador
HAHOPa3MePHBIX Craya MHANBUYaTBHOTO
CTPYKTypax 3aJjaHus
Craua 3a4eta
4.1. JIeKIINOHHDBIE 3AHATHS
He npedycmompenoi.
4.2. TIpakTuueckue 3aHITHS
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1 5 OO61re Bonpochl TEXHOJIOTHYECKUX MEPEXOJ0B OT MUKPO- K
HaHOPa3MEPHBIM CTPYKTYpPaM.
5 5 O6opynoBanue IS MOJTYYSHUS HAHOPA3MEPHBIX CTPYKTYD.
[IpeumytiecTBa 1 OrpaHUYEHHUS.
1 3 5 [ToBeneHne aTOMOB Ha MOBEPXHOCTH MPU KOHJICHCALIUH.
DHEpPreTU4YeCKuil CEeKTP KOHJIEHCUPYEMbIX YaCTHII.
4 5 Konnencanus u 3apoasimieodpazoBanue. Mojenun
3apobIIe00pa3OBaHMUS.
5 5 Brustaue mapameTpoB mpoiiecca OCaxaeHHS Ha POCT TICHOK.
Oco0eHHOCTH CTPYKTYPHI IICHOK.
6 2 DOHU3NKO-XNUMHUYECKHIE CBOMCTBA OTACIbHBIX HAHOYACTHUIL,. BinsHue
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pa3mepa yacThil Ha (PU3UKO-XMMHUYECKHE CBOWCTBA MaTepuaa.
VYrpaiieHue CTpyKTYpHBIMU XapaKTEPUCTUKAMH ILJICHOK.
7 2 MunumanbHas TONIIMHA [JICHOK. BrusHue TemnepaTypsl U
MOP(}OIOrHH MOBEPXHOCTH.
YnopsiioueHHbIE U HEYTOPSI0UEHHBIE CBEPXTOHKHE TUICHKH.
8 2 MertacTaOnibHbIE IICHKH. 00CYXK/IEHHE TEXHOJIOTHYECKUX MOIX0/I0B
JUIsL CTa0MIIN3alUH CTPYKTYPBI M CBOMCTB HAHOPA3MEPHBIX TICHOK.
SIBeHus mepeHoca B CBEPXTOHKUX IUICHKaX. BinusiHue coctaBa u
9 2 Mop(}oorun rpaHuIibl pasiena Ha IPOBOJAUMOCTh CBEPXTOHKHX
TJICHOK.
10 5 Teopuu 37eKTPOITPOBOAHOCTH. DIIEKTPOIPOBOTHOCTH CBEPXTOHKUX U
HEKPHUCTAITMYECKUX MPOBOISIINX IJICHOK.
2 11 2 DNEeKTPONPOBOIHOCTD AUCIIEPTUPOBAHHBIX CTPYKTYP.
12 2 DIEeKTPONPOBOJIHOCTD AUIIEKTPHUECKUX HAHOPA3MEPHBIX IIIICHOK
13 2 Pa3mepnbie 1 rpaHrYHbBIE 3P HEKTHI.
14 2 KBanToBBI# pazmepHbIid 3hPEKT.
15 2 DIEeKTPOCTATHYECKOE SKPAHUPOBAHUE.
16 5 [Tepexonsr Jlxxo3edcona. CBepXmpoBOASIIINE HAHOCTPYKTYPHI.
D¢ dekThl B 1x03€(COHOBCKIX CTPYKTYpax.
4.3. JlabopaTopHbie padoThl
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1 1 4 OS¢ dext Xomna
2 4 HccnenoBanue mpoBOISIIMX CBOMCTB HAHOPa3MEPHBIX MOKPHITHH.
3 4 HccnenoBanue CBOMCTB MbE303JEKTPUUECKUX AIIEMEHTOB.
2 4 4 MonenupoBanue B cpee Matlab ynpyrux xapakTepucTuk

TCKCTYPUPOBAHHLIX MMOJUKPUCTAIIIIOB 1 KOMIIO3UTOB




4.4. CamocTosiTeIbHAsA padoTa CTYJAEHTOB

Ne moayJist

MU CUUILIMHBI

(4achi)

Bung CPC

[TpopaboTka TeopeTn4ecKoro Marepuaia (IpakTuueckue 3ausTus 1-8)

[ToaroroBka k 1abopatopHbsiM padotam 1 u 2

[ToaroToBka k 3anute J1abopaTopHbIX padoT 1 u 2

IToaroroBka K TECTUPOBAHUIO

B W BB ©OgLem 3aHITHIH

Ilouck, wm3ydeHue M aHaau3 MEPUOJMYECKOM HAyYHOM JIMTEpaTyphbl Ui
BBITOJIHEHUSI WHAWBUIYAIBHOTO 33aJaHHsI [0 TEMaM CEMHUHAPCKUX 3aHATH 1-8

BreimonHeHne  MHAMBUAYAJIBHOTO 33/JlaHUS C  y4eTOM HalJAeHHOH U
MIPOAHAIM3UPOBAHHOMN 10 TeMaM CEMHHAPCKUX 3aHATUl 1-8 undopmarmu

IToaroroBka Kk cgade UTOrOBOIO 3a4eTa I10 MaTrcpuruajiaM MOI[y.]'IH 1

[TpopaboTKka TeOpEeTHUECKOTo MaTepraia (MpaKTHUeCKue 3aHsaTus 9-16)

[ToaroroBka k naboparopHbM pabotam 3 u 4

A0l W| b

[ToaroToBka k 3amuTe J1abopaTopHbIX padoT 3 u 4

[Touck, W3y4YeHHWE W aHAIW3 TCPUOJUYCCKON HAYYHOW JUTEpaTyphl s
BBIMIOJIHEHUSA WHIMBUAYAIILHOTO 3aJlaHus 10 TEeMaM CEMHUHApCKUX
3agaTuil 9-16

BpinosiHEHME WMHAMBUIAYAIBHOTO 3aJaHUs C y4ETOM HAWJECHHOW U
[IPOAHAIM3UPOBAHHOMN 10 TEMaM CEMUHApPCKUX 3aHATUH 9-16 nnpopmanuu

[ToaroroBka Kk TECTUPOBAHUIO

IToaroroBka K cadye UTOTOBOIO 3a4eTa 110 MaTcepHrajamM MOI[y.]'IfI 2

4.5. IIpumepHasi TeMAaTHKAa KypPCOBBIX padoT (IIPOEKTOB)
He npedycmompenui.

5. HEPEYEHb YYEBHO-METOJANYECKOI'O OGECIHEYHEHUA JJI51

CAMOCTOSTEJBHOMN PABOTHI

VY4eOHo-MeToAnuecKOoe 0OecieueHue sl CaMOCTOSITENIbHOM paboThl CTY/IEHTOB B COCTaBe

YMK muctummuasl (OPMOKC// URL:http://orioks.miet.ru/)
Monynau 1-2 Metoauueckue ykasaHHs JJIsl CTYJCHTOB IO OpraHU3allMH CaMOCTOSTEIbHON
nmo Moaymo 1, Meroaudeckue ykKazaHUs I CTYACHTOB TI0 OpPTraHU3alUU

paboThI

CaMOoCTOSITeNNbHON paboThl Mo Mosyio 2.



http://orioks.miet.ru/

6. MIEPEYEHb YYEBHOM JINTEPATYPHI

Jlureparypa

1. TexHosorusi MaTepuaIOB MHUKPO-, ONITO- U HAHOAJIEKTPOHHUKH : ydueOHoe. mocobue. Y. 2 / B.
M. Pomun, M. B. Cumbus. - Mocksa : BUHOM. Jla6opatopus 3Hanwmii, 2010. - 184 c. - ISBN
978-5-94774-913-7; 978-5-94774-910-6

2. ITyn Y. Hanorexnonoruu : Yueb. nmocodue / Y. [Tyn, ®@. Oyauc; Ilep. ¢ anrn. mox pen. FO.U.
['onoBuHa. - 4-e usn., ucnp. u gom. - M. : Texnochepa, 2009. - 336 c. - (Mup mMarepuayioB u
texHojoruii). - ISBN 978-5-94836-201-4

3. Kurrens Y. Beenenue B ¢pusuky TBeporo tena : [yaeOHoe pykoojacto| / Y. Kurrens. - 2-¢
U3, crep. ; [lepeneuarka c u3a. 1978 r. - M. : Anbsiac, 2014. - 792 c.

4. Xepman M. IloxynpoBoguukoBsie cBepxpemeTku : Ilep. ¢ anra. / M. Xepman. - M. : Mup,
19809. - 240 c.

5. IpstakoB I1.H. DiiekTpoHHBIE cBOWCTBA M NpuMeHeHHe HaHOTPYOOK / IT.H. [IpsukoB. - 3-¢

W3], dJIEKTpoHHOE. - M. : bunom. Jlaboparopus 3nanmii, 2015. - 491 c. - (Hanotexnonorun). -
URL.: https://e.lanbook.com/book/66217 (nara o6pamienus: 30.09.2020).

7. IEPEYEHb TPO®ECCHUOHAJIBHBIXBA3 JTAHHbIX, UTHO®OPMAIIMOHHbIX
CITPABOYHbIX CUCTEM

1. Jlanb: 3jexkTpoHHO-OMOgMoTeyHass  cucrema. —  Cankr-llerepObypr, 2011, —
URL: https://e.lanbook.com/(nara obpamenus: 21.09.2020). — Pexxum poctyma: jisi aBTOpPH3.
nosib3oBaresneid MUOT.

2. eLIBRARY.RU: HayyHasi 3jekTpoHHass OuOJjuoreka: cailT. — Mocksa, 2000. —
URL: https://elibrary.ru(nara ob6pamienuns: 11.09.2020). — Pexxum moctyma: uis 3aperdcTpHp.

I0JIB30BATEIIEH.

3. PYKOHT : HaunonanbsHbIi UGPOBOH pecypc : DIEeKTPOHHO-OUOINOTEUHAsE CUCTEMA © CAUT.
- Mockaa :CkonkoBo, 2010 - . - URL: https://lib.rucont.ru/search(nara oopamenus: 20.09.2020).
- Pexxum noctyna: ans aBropus. nons3osareneit MUOT.

4. SCOPUS: bubauorpapuueckasi u pedepatuBHasi 0a3a JaHHBbIX HAYYHOH MEPUOIMKH:
caiit. — URL: www.scopus.com/(nara obparmienus: 20.09.2020). - Pexxum gocTtymna: s aBTOPH3.
nosb3oBarened MUOT

8. OBPA3OBATEJIBHBIE TEXHOJIOT'MA

B xone peanuzanuu o0yueHus UCHOIb3YETCS CMelIaHHOe 00y4eHue (PeaTn30BbIBACTCS C
MIPUMEHEHHUEM AJIEKTPOHHOTO O0YUEHUS U IUCTAaHIIMOHHBIX 00pa30BaTEeNbHbIX TEXHOJIOTUM).
OcBoenue oOpa3oBaTeNbHON MporpaMMbl OOECIEUMBAETCS PECypcaMu 3IIEKTPOHHOMN
nHpopmarnmonHo-oo6pazoBatenbHOM cpeasl OPUOKC (http://orioks.miet.ru).
Jlnist B3aMMOJIEHCTBHS CTYJICHTOB C IPEMNoJIaBaTeNIeM HMCIONIb3YIOTCS CEpBUCH 00paTHON
csa3u: paznen OPMOKC «/lomamnne 3aganus», 3JIEKTPOHHAS 110YTA.
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https://e.lanbook.com/
https://elibrary.ru/
https://lib.rucont.ru/search
http://www.scopus.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbBI

HaunmenoBanmue
Y4eOHbIX OcCHaIIEHHOCTH Y4eOHbIX ayAUTOPUH U
. . . Ilepeuennb
ayIuTOpPUii u NMOMeNIeHUil /I CaMOCTOSITeJIbHOI
. MPOrpaMMHOI0

noMenleHuii s padoThI

. ob0ecrieyeHust
CaMOCTOAITEILHOM
padoThI
VYuyeOHas aynutopust | TexHUYECKUE cpeicTBa OOYICHHUS: OneparmonHasi cucrema
Ne 4136 [TpoexTop Epson EB-G5600, | Windows, mnaker MS
«Jlaboparopust MYJIbTUMEINIHBIA KOMIUIEKC, KommbioTephl, | Office
MUKPOCKOTIAM) MIPUHTEPBI
Yuebnas aynutopus | MajorabapuTHasi BAKYyMHasi yCTaHOBKa He tpebyercs

Ne 4349
«JIaboparopHsIii
NPAaKTUKYM 10
(GyHKIIMOHAIbHOU
DIIEKTPOHUKE)

tepmuyeckoro ucnapenus MBY TM TUC,
MasorabapuTHasi BAKyyMHasi yCTaHOBKa
MAarHeTpoHHOro HamnbsuieHus MBY TM
Marua, masnorabapuTHasi BAKyyMHast
YCTaHOBKA PEAKTUBHO-HOHHOT'O TPaBJIEHUS
MBY TM PUT, ycraHoBKa OCaxaeHUA
HUTEBUIHBIX HAHOKPHUCTAJIJIOB U YIJIEPOJHBIX
HaHOTPYOOK, FirstNanolnc USA,
M3MEpUTENBbHOE 000y I0BaHHE: BOJIBTMETPHI,
OMMETPBbI, TeHEPATOPbl CUTHAJIOB

ITomemnienue s
CaMOCTOSITEIILHOU
paboTsl

[Tomerienne, OCHAaIIEHHOE KOMITBIOTEPHON
TGXHI/IKOI\/JI, C BO3MOKHOCTBHIO ITOAKJIIFOYECHHUS K
cetn «/HTEpHET» W OOECIeUeHNEM JIOCTYIIA
B DJICKTPOHHYIO HH()OPMALIMOHHO-
obpasoBatenbHyto cpeny MUDT

OC Microsoft Windows
Microsoft Office

Opayzep
Acrobat reader DC

10. ®OHJbI OHEHOYHBIX CPEACTB JJIsA IPOBEPKHU
CO®OPMUPOBAHHOCTH KOMIETEHIWI/IIOJJKOMIETEHIINIA

®OC no noxkomnereHmu [MK-2.@XOHT «Crioco0eH MpOBOAUTE SKCIIEPUMEHTATBHBIE U

HCCICAOBATCIBCKHUEC pa6OTBI 0 HW3YYCHUIO HaHOPa3MCPHBIX O0OBEKTOB B 00BEME H Ha

MMOBCPXHOCTU.

@OHJI OLICHOYHBIX CPEJCTB MPEACTABIEH OTIEIbHBIM JOKYMEHTOM M Pa3MEIIEH B COCTABE
YMK aucuumniuHsl 351eKTpoHHOH HH(popMarmonHoi oOpa3osarensHoii cpeast OPMOKC// URL:

http://orioks.miet.ru/.

11. METOAUYECKHE YKA3AHUSA JISA OBYYAIOLIUXCA 11O OCBOEHHUIO

JUCHMUIIIAHBI

11.1. OcoGeHHOCTH OPraHM3alUH NMpoLecca 00y4eHHus
B cooTtBeTcTBUM ¢ mporpaMMoii ydeOHast AUCIMILIMHA BKITIOYAST 2 MOJTYJIS .



http://orioks.miet.ru/

- «Monynes 1» HampaBieH Ha U3ydyeHHE (U3NYECKO-XUMHUYECKUX AaCIEKTOB IPOLIECCOB
(bopMHpOBaHUS HU3KOPA3MEPHBIX CTPYKTYP.

- «Moaynb 2» HampaBi€H Ha H3Y4YEHHE CBOWCTB HAHOCTPYKTYp M HUX B3aMMOCBS3HC
pPa3MEpPHOCTHIO 0OBEKTOB.

B npouecce ocBO€HHS TUCUUIUIMHBI CTYAEHTHI CAMOCTOSATEIbHO TOTOBAT U BBIIOJIHSIOT
IPEIYCMOTPEHHBIE KOHTPOJIbHBIE MEPOIIPHUATHS HA MIPOBEPKY YCBOECHUSI HEOOXOAMMBIX 3HAHUH B
¢dopme TecToB, Ha NMPOBEPKY YMEHUH — B (opMe 3aluThl J1a00paTOPHBIX padoT, HAa MPOBEPKY
ONbITa JEATENbHOCTM — B (opMe 3amuThl (IPEJCTAaBICHUS) HHIMBUAYAIBHOIO 3aJaHMs,
pe3yibTaT BBIITOJHEHHS KOTOPBIX OTPayKaeTcs B HAKOMUTENIbHOW OAJUIbHON cHcTEME.

KauectBo camocTosTeNbHON PabOTHl CTYAEHTOB IPOBEPSETCS HA KaKJOM CEMUHAPCKOM
3aHATUH U B MIPOLIECCE BHIMOJIHEHUS HHINBUIYaIbHBIX 3aJaHHH, HA KOTOPBIX OTPaOaTHIBAIOTCS U
IPOBEPSAIOTCS CIOCOOHOCTH CTYACHTA MyOJIMYHO MPEe3eHTOBaTh Marepuansl BeimonHeHuss CPC,
BECTHU JIUCKYCCHIO, IPUBOJAUTH apryMEHTHI, JJOTUYHO U MOCJIEI0BATEIbHO U3JIaraTb CBOIO TOUKY
3pEeHHUs, JEMOHCTPUPYS OHATHHHOE U KPUTUYECKOE MBIIUICHHUE.

WunuBuayanbHOE 33JaHUE BBINOJIHAETCS CAaMOCTOATENBHO B paMKax OTBEACHHOIO
Bpemenu Ha CPC. IIpu noaroToBke K BBIMOJIHEHUIO MHIUBHUYaIbHOIO 331aHUS CTYIEHT J10JIKEH
IPOJEMOHCTPUPOBATh 3HAHMS, YMEHUS U OIBIT JEATEIbHOCTH, BKIIOYAIONIIUE ITOUCK
HEOOXOIMMOW W JIOTIOTHUTENBHON MH(OPMAIK 10 TeMaM MPAKTUYECKUX 3aHSATHH B HAYYHBIX
uctounukax (pexkomennoBanHbix [1BJ] u UCC, a Takyke HallIGHHBIX CAMOCTOATEIBHO), aHAJIU3 U
00001IeHe COBPEMEHHOTO COCTOSIHUS MPOOJIEMBI, BBIOOP METOJOB W TEXHOJOTHH ISt
JOCTHKEHUSI IUIAHUPYEMOI'O pe3yJibTaTa, CIIOCOOHOCTb NPUMEHATHh 3HAHUS W YMEHMs JJs
IOCTPOCHHUST MOJeJIeH M IPOAEMOHCTPUPOBATH ONBIT  MCIOJB30BaHMUS  COBPEMEHHBIX
HPOTrPaMMHBIX CPE/ICTB.

Pe3ynbTaThl BBINOJIHEHUS WHAWBUAYAJIBHOTO 3aJaHUs IPEICTABISAIOTCS NyOIMYHO (B
KpaTKkoil ¢popme B TeueHue 10 MUHYT) Ha MPaKTUYECKUX 3aHATHAX HA 14-16 y4yeOHBIX HeemsIX u
00CYX/1al0TCsl C IIPeroiaBaTesieM U OJTHOTPYIITHUKAMHU.

JI71s BBINOJTHEHUS! MHAMBUYaJIbHOTO 33/1aHUS CTYJEHTY Ha BbIOOp Ipenasaraercs oJgHa U3
HUKE MPE/ICTABICHHBIX TEM:

1. O630p anbTEpPHATUBHBIX TEOPHI 3apOABIIIICO0pPA30BaHMs HA MOBEPXHOCTU (HUCKITFOYAs
TEPMOJMHAMHYECKYI0O U aTOMHUCTHYeCKyl0). OCHOBHbBIE TPEINOJOKEHUS U MPUHIMIIBI
MIOCTPOEHUH.

2. lloBepxHocTHast ~ auddy3us  dvacTul  (aTOMOB,  MOJEKYN).  DHEpreTHYecKue,
KMHETUYECKUE U BPEMEHHBIE TapAMETPBI.

3. SIBneHue yBeNMYEHHs MapaMeTpa PpEeHIeTKH KpHCTAIJIMYECKOro marepuaia BOIU3M
noBepxHocTu. [loBepXHOCTHasI mepecTpoiika.

4. DnexTponpoBOAIINE CBONCTBA HEKPUCTATNINYECKUX JICHOK.

5. MaruuTHbIe CBOMCTBA HEKPUCTATUNINYECKUX IJICHOK.

6. IloHmkeHnue TemrepaTypsbl IJIaBJIeHUS] HAHOPA3MEPHBIX YACTHIL.

7. BnussHue MeXaHWYeCKUMX HaIpsDKeHHH (M3MEHEHHe TMapaMeTpa KpUCTAJUIMYEeCKOH
PELIeTKH) Ha IIUPUHY 3alPELICHHON 30HbI TOJIYIPOBOJHUKOBBIX MaTepHAaIOB (TJIEHOK).

8. Ontnyeckue d¢¢dexkTel B  HAHOCTPYKTYPUPOBAHHBIX —MarepHaiax. Bo3MmoxHbIE
HaIpaBJICHUS TPUMEHEHUS.

9. Ceepxpemierkn. OCOOEHHOCTH EKTPOPHU3NIECKUX mapameTpoB. [IpumeHeHwme.

10. CeepxatoM. CTpyKTypHBIE M SHEpPreTHYecKHe Mojelu. Bo3MokHbIe HampaBIICHUS
MIPUMEHEHHUS.



11. CepxnpoBojsIlHe CBOMCTBA YITIEPOAHBIX HAHOTPYOOK. 3aBHCHMOCTB TeMIepaTypsl
Nepexo/ia B CBEPXIIPOBOASIIEE COCTOSHHE OT ITapaMeTPOB HAHOTPYOOK.

12. PazpaboTka TEXHOJIOTHH CO3MAHUS TPAaH3UCTOPHOH (BEHTMIIBHOM) CTPYKTYpPHI Ha
rpadene.

13. KonjteHcanuss MarepHalbHBIX IOTOKOB HPH (OPMHPOBAHMHM CBEPXTOHKHMX IJICHOK.
Oco0eHHOCTH KOHJCHCALMK YacTHIL TOBBIIICHHON YHEPIHH.

14. Ddbdexr mnona. HM3meHeHHE DNEKTPONPOBOJHOCTH  CBEPXTOHKHX IUICHOK B
IIEKTPHUYECKOM [10JIE.

15. P16. MaruutHbele MaTepHaibl Uil HaAHOTEXHOJOrHMH. (OCHOBHBIC CBOKMCTBA H
TpeOOBaHUS K HUM.

17. lomennas cTpykrypa matepuanon. @eppo- u cernerodnekrpuku. Crenka brnoxa.

Haubonee cnoxHble W mnpoOIeMHBIE BOMPOCHI Kypca MOTYT OBITh pa3biCHEHBI
o0yyaromuMcsi BO BpeMS OYHBIX M JIUCTAHLIMOHHBIX KOHCYJBTALMH C HCIOJIB30BAHHEM
COBPEMEHHBIX KOMMYHHKALMOHHBIX Tnatdopm (Zoom, Skype u Ap.) U HIEKTPOHHON ITOYTHI.

3auer IMpOXOJANT B (boprute BBINOJIHEHHS 3a1aHUH 115 npomemyroqﬂoii ATTECTALIUH.

11.2. Cucrema KOHTPOJISI H OLEHUBAHUSI

[To 3aBepuieHHIO M3YYEHHS AHCUHIUIHHBI MPEAYCMOTPEH 3a4ém ¢ OWEeHKOU, TP ITOM
OLIEHKAa HWTOroB Yy4eOHOH JeATeJIbHOCTH CTY/EHTa OCHOBaHA HAa HAKONUTEJIbHO-0aJUIbHOM
cucteme. bannamMu OLEHHUBAIOTCS BBITIOIHEHHE KOHTPOJIBHBIX MEPOINPHATHI, aKTHBHOCTh Ha
MPaKTHYECKUX 3aHATHUAX, TOCCIIACMOCTb.

ITo cymme GasmioB BhICTABISIETCS UTOTOBAs olieHka 1o npeamery. CTpyktypa u rpaduk
KOHTPOJIbHBIX Meponpustuii joctynes B OPMOKC// URL: http://orioks.miet.ru/.

HpH BBICTABJICHMH MTOTOBOM OIICHKHU HCTIONIB3YETCA IIKaIa, IPUBCICHHAA B Tabnuie:

Cymma 6asioB Ouenka

Menee 50 2

50-70 3

71 -85 4

86— 100 5
PA3PABOTYMK:

[Tpodeccop Uncturyra IIMT ,,.-j,’g‘/ -
JLT.H., podeccop \ﬁﬂ /B.M. Porun/
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Pabouas mnporpamma aucUMIUIMHBL «DPH3HKO-XHMHYECKHE OCHOBBI HAHOTEXHOJIOTHH» 10
HarpaBieHUuo noArotoBku — 11.04.04 «OnekTpoHHKAa M HAHO3JIEKTPOHHMKA» HANPaBICHHOCTH
(npodunio) «Matepuanbl U TEXHOJIOTHH (PYHKIMOHAIBLHOW OSNEKTPOHUKH» pa3paboTaHa B
HUucturyre TIMT wu  yrBepkiaena Ha 3aceganud  Y4veHoro cosera HWueruryra [IMT
30 centadpsa 2020 roga, mpotokon  Ne 39.

3am. gupekropa Mucrutyra IIMT ( T /A.B. XKene3zuskona /

JUCT COTJIACOBAHHUS

Paboyas mporpamma cornacopana ¢ l[eHTpoM MOATOTOBKH K aKKpEAHTALIMH M HE3aBHCHMOM
OLIEHKH KayecTBa

Havanpanx AHOK /W/%{ sl /N.M.Hukynuna /

Pabouas nporpamma corjiacoBana ¢ oubmmorexoit MUDT

Tr il
.-':?E[HpCKTop 6ubnmmoTexn , /{7/ /T.I1.Oununmnosa/
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