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Pabouas mnporpamma nucuuruiiHel: HW3mepenue mnapamerpoB u  MoauduKanus
CBOICTB HAHOMAaTepPHaJIOB M HAaHOCTPYKTYP /cocT. T'aeB JI.C. — Hanmpuuk: KBI'Y, 2023 - 27c.

PaGouas mporpamMma AUCIUIUIMHEI MIpeIHA3HAYeHA I CTYACHTOB O4HOI (hopMbI 00yUe-
HUs HarpaiieHUs noarotoBku 11.03.04 — DnexkTpoHMKa WU HAHOAJIEKTPOHUKA, 8 ceMmecTpa, 4
Kypca.

PaGouast mporpamma cocrtaBiieHa B cOOTBEeTCTBHH ¢ yderom DenepanpHoro ['ocymap-
CTBEHHOTO 00pa30BaTeNbHOTO CTaHIApTa BBICIIETO 0Opa30BaHUS IO HAMPABICHUIO MOATOTOBKH
«OIeKTpOHUKA Y HAaHOTEXHOJIOTHUS», YTBEPKACHHOTO MprKa3oM MuHHUCTEpcTBAa 00pa3oBaHUs U
Hayku Poccuiickoit ®enepamuu ot «19» 09 2017 r. Ne927 u 3aperucTpupOBaHHOIO MPUKA30M
MunncrepctBa roctunmu Poceniickoit @enepannu ot 10.10.2017 Ne48494.
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1. He.l'll/l H 3a1a4YH1 OCBOCHHSA TUCHUIIJIUHBI

Heap n3yuyeHus AMCUMILIMHBI CHOPMUPOBATH 3HAHUS Y CTYJIEHTOB B 00JaCTH TEOPUHU U
IIPAKTUKU DKCIEPUMEHTAIbHBIX MU3MEPEHUN MapaMeTPOB M OCHOB TEXHOJIOTMH HAIPaBJIEHHOU
Moau(dUKanKu CBOWCTB HAHOMATPHAJIOB U HAHOCTPYKTYP, COCTABISIOLIMX OCHOBY 3JIEMEHTHOM
0a3bl 2JICKTPOHUKH U HAHODJIEKTPOHUKH.

3agaum IMCUMILINHBL:

- TIOJTrOTOBKa OakajaBpa K OCBOCHHIO OCHOBHBIMH SKCIEPUMEHTAIbHBIMH METOAAMU H
METOJIMKaMU HM3MEpPEHHUsl XapaKTepUCTHUYECKUX pa3MepoB, XUMHUYECKOrOo U (a3zoBOro cCOCTaBa,
CTPYKTYPHBIX MapaMeTpoB U (YHKIMOHAJIBHBIX CBOMCTB(3JEKTPOPHU3HMUECKUE, OINTHUECKUE,
TE€pMOTaJIbBAHOMArHUTHbIE, MArHUTHBIE) HAHOMATEPHAJIOB M HAHOCTPYKTYP;

- MOJITOTOBKA OakayiaBpa K OCBOCHHIO (PH3UKO-TEXHOJIOTMYECKUX MPOIIECCOB MOIU(pUKA-
L[MU CBOWCTB MOBEPXHOCTU U 00beMa HAaHOMATEPHAJIOB U HAHOCTPYKTYP.

- MOJITOTOBKA OakajiaBpa K OCBOSHHIO METOJIaMH CTaTUCTHUECKOM 00paboTKH pe3yibTa-
TOB M OLIEHKU MOTPEIIHOCTH NU3MEPEHUII.

Henu u 3a7auu TUCHMIUIMHBI OPUEHTHPOBAHBI HAa MOJATOTOBKY CIIEIIHAIMCTOB, CIOCO0-
HBIX pemniatb MpoOJieMbl, BO3HUKAIOIIME TPU MPOU3BOACTBE M 3KCIUTyaTalldd M3IENUN dJeK-
TPOHUKH M HAHOAJIEKTPOHHUKHU C YUETOM OOJIACTH, THIOB M 3a/a4 Mpo(ecCHOHATbHON AeATelNb-
HOCTH B COOTBETCTBUU C MPOPECCHOHAIBHBIMU CTaHJapTaMU:

© 40.058 «MHxkeHep-TEXHOJIOT MO0 MPOU3BOACTBY U3IEINNH MHUKPOIIEKTPOHUKN», KOTO-
peiii yTBepxkaeH npukazoM Muntpyaa Poccun ot 03.07.2019 Ne480H u 3apeructprpoBan Mu-
HroctoM Poccum 29.07.2019 Ne55439;

¢ 40.104 «CnenuaaucT o H3MEPEHUIO MapaMeTpoB U MOAMGHUKAIINN CBONCTB HAaHOMATE-
pHaJIOB M HAHOCTPYKTYp», KOTOPbII yTBepkJeH mnpukazoM Muntpyna Poccum ot 07.09.2015
Ne593u (B penakuuu, BBenenHoi B geiicteue ¢ 20.01.2019 r. npukaszom Muntpyaa Poccun ot
14.12.2018 Ne8071) u 3apeructpupoBad MunroctoM Poccun 23.09.2015 r. Ne38983.

2. Mecto aucunmimabl B ctpykrype OIIOII BO

JucuunnuHa (MOJyJib) OTHOCUTCSI BApUAaTUBHOM yacTu Oj0ka | JUCHMILIUH MO BBIOOPY-
b1.B./IB.02.01. y4eGHOro miana no HampasieHHio noarotoBku BO 11.03.04 DnextpoHuka u
HAHOAJIEKTpOHUKa, Mpoduis: «CoBpeMeHHble MH(POPMAIIMOHHBIE TEXHOJOTUU B DJIEKTPOHHOM
TEXHUKED.

[IpenogaBanye TUCHUIUIMHBL Oa3upyeTcss Ha 3HAHMSIX, MOJYUYEHHBIX MPU U3yUYEHUU JIHC-
IUIUIMH: «MareMaTuka», «Pusuka», «MeTposorus, cTaHIapTU3alMs U TEXHUYECKUE H3MEpe-
HUs», «Marepuansl JIEKTPOHHON TEXHUKNY, «KOMIIOHEHTBI 3JIEKTPOHHONW TEXHUKN», « OCHOBBI
TEXHOJIOTUH AJIEKTPOHHOM KOMIOHEHTHOM 0a3bl», «CKaHUPYIOIIas 30HI0BAas MHKPOCKOIHUS,
«[IpakTuka Mo MOJYYEHUIO MEPBUYHBIX YMEHHM M HABBIKOB Hay4HO-HCCIIEI0BATEIbCKOW Jesi-
TEIBHOCTU.

OcBoeHne y4yeOHOM IUCHUIUIMHBI W3MEpPEHHE MapaMeTpoB M MOAM(UKAIMS CBONCTB
HaHOMATEPHAJIOB U HAHOCTPYKTYp, HEOOXOIMMO sl MOCIEIYIOIIEro HM3y4YeHUs AMCLUIUINH:
«ATOMHO-30H/10Bass ToMorpadus HaAaHOMAaTEPHAJIOB U HaHOCTPYKTYp», «KopmyckymspHO 30H10-
Basg HAHOTEXHOJIOTUsD), «DHU3MKa MOIYNPOBOAHUKOB U IOJYIPOBOJAHUKOBBIX HAHOCTPYKTYp»,
BBITIOJTHEHHSI BBIITYCKHOM KBaIM(PUKAIIMOHHOW pabOThl U MpUOOpETeHUs 3HAHUM, YMEHUI U Ha-
BBIKOB YaCTUYHO MPOJEMOHCTPUPOBATH ClieAyIolHe 00o0mmeHHbIe TpyaoBbie GpyHKImu (OTD):

® Pa3paboTka €JMHUYHBIX TEXHOJOTHYECKHX MPOIECCOB M PEKOMEHIAINi Mo ycTpaHe-
HUIO U TPEAyNpexKICHUI0O OpakoB B MPOU3BOJCTBE M3JIEIUNH MHUKPOIJIEKTPOHUKHU (TpodeccrHo-
HanbHbId cTaHmapT 40.058 «lHXXeHep-TeXHOJIOr MO MPOU3BOACTBY H3JIEIUNA MHUKPOIJICK-
TPOHHUKMN», KOJ B, ypoBeHb KBaupHUKaIMHU 6).

® Pa3paboTka THMOBBIX TEXHOJOTMYECKHX IPOLIECCOB M IUIAHHPOBOK pabOYMX MECT U
MIPOM3BOJICTBEHHBIX YYaCTKOB Ha MPOM3BOJICTBE U3ACTUI MUKPOAIEKTPOHUKH (TIpodheccrHoHalb-
Hbll ctanaapt 40.058 «MHXeHep-TEeXHOJIOT MO MPOU3BOACTBY H3ACIUN MHKPOIICKTPOHUKNY,
kox C, ypoBeHb KBanupukauu 6).



o COBEpIICHCTBOBAHKE IPOLIECCOB M3MEpPEHH NapamMeTpoB M MOJIU(HUKAIIMM CBOWCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYp (mpodeccuonanbubiii ctanmapt 40.104 «Cnenuamuct 1o
U3MEPEHUI0 TTapaMeTpoB U MOAM(UKALINU CBOWCTB HAHOMATEPUAIOB M HAHOCTPYKTYp», ko C,
ypoBeHb KBalu(puKanuu 6).

1.3. TpebGoBanus Kk pe3yJbTaTraM 0CBOCHHS JUCUMILTHHBI(MOXYJISA)

B coorBerctBun ¢ ®I'OC BO u OIIOIl BO nanpasnenus noarorosku BO 11.03.04
DJEeKTpOHUKA U HAHORJIEKTPOHUKA M3yUYeHHE TUCUUIUIMHBI (MOAYJIS) U3MEPEHUSI ITapaMeTpPOB U
MoJU(UKAIH CBOHCTB HAHOMATEPUAIOB M HAHOCTPYKTYP HAIpaBJiICHO HAa YaCTUYHOE (OPMHPO-
BaHUE JIEMEHTOB CIICAYIOLIEH KOMIIETCHIIUNU:

Karteropusi komme-
TeHIUH/ THII 32424

Koa m HanmeHoBanue
KOMIIETeHIINH

Nuaukaropsl (Moka3aresin) J0CTHKE-
HHUS KOMIETEeHI M

Tun 3amay npodec-
CHUOHAIBbHOH Aesl-
TEJIbHOCTH: TIPOU3-
BOJCTBEHHO-TEXHO-
JIOTUYECKHUI

IIKC-4 Crniocoben
OpraHU30BaTh METPO-
Joruyeckoe obecrie-
YEeHHE NTPOU3BOJICTBA
MaTepUaJIOB U U3Je-
JIUH 3JIEKTPOHHOM
TEXHUKHU

paTypbl

IIKC-b.4.1. Ciocob6eH nMpuMeHSTh METO-
IUYECKyI0 0a3y M3MEpeHHUU MapaMeTpoB
TEXHOJOTMYECKHUX IMPOLIECCOB U TECTHPO-
BaHME MPOAYKTA MPOU3BO/ICTBA

MKC-b.4.2. CriocobeH oCymecTBIsATh
IPOBEPKY, HACTPONKY U KAJIIMOPOBKY
AJIEKTPOHHOM W3MEPHUTEIBHOM amma-

®opmupoBanre MPo(HecCHOHANBHBIX KOMIIETEHIIMH OCYIIECTBISETCS B COOTBETCTBHH C
npodeCCHOHATIBLHBIME CTaHAAPTAMH M OPHEHTHPOBAHA HA BHITIOJTHEHHE 000OIIEHHBIX TPYIOBBIX
¢yskuuit (OTD) u TpynoBeix ¢pyHkuuit (TD):

IIpogeccuonanbuas | [IpodeccuonaabHbIN O0600mennas TpynoBas pyHKIuUs
KOMIIeTeHII M cTaHIapT TPYA0Basi PyHKLUS
IKC-4 Cniocoben 40.104.Crnenuanuct B. Pa3pabotka B/01.6. Ananu3
OpraHu30BaTh 10 U3MEPEHUIO CAMHUYHBIX npuyuH Opaka mpu
METPOJIOTHYECKOe apaMeTpoB U TEXHOJIOTHYECKHUX W3TOTOBJICHUH
obecrnieueHue Moaupukanuu MIPOLIECCOB U 171631 () 13171
MPOU3BOJICTBA CBOICTB pPEKOMEHJALHI 110 MHUKPOIJIEKTPOHUKH
MaTepuaioB U HAaHOMAaTepHAaJlOB U YCTpaHEHUIO U U pa3paboTka
171631 () 12071 HAHOCTPYKTY] peIynpexaCHUIO peKOMEeHIalui 1o
AJIEKTPOHHOMN Opaka B UX YCTPAHEHUIO U
TEXHUKHU MIPOU3BOJICTBE peyTnpexICHUIO
u3enuin B/02.6. Pa3zpaboTtka
MUKPO3JIEKTPOHUKHU €AMHUYHBIX
TEXHOJIOI'MYECKUX
MPOIIECCOB
U3TOTOBJICHUS
151631 (115051
MUKPOSJIEKTPOHUKHU

C. PazpaboTtka
THUTIOBBIX
TEXHOJIOTUYCCKUX

C/01.6. Pa3paboTka
U aJlanTamus
TUITIOBBIX




IIPOLIECCOB U TEXHOJIOTUYECKHUX
IUTAHUPOBOK paboYMX | MPOLIECCOB
MECT U W3TOTOBJICHUS
MIPOU3BOACTBEHHBIX U3JIeTUi
Y4acCTKOB Ha MUKPOAJIEKTPOHUKHI
MIPOU3BOJICTBE C/02.6. Pa3pabotka
1563 (12071 TUTAHUPOBOK
MUKPOAJIEKTPOHUKHU pabo4mnx MecT u
Y4acTKOB Ha
MIPOU3BOJICTBE
17663 (SN 1707
MHUKPORJIEKTPOHUKHI
40.104 «Cneunamuct | C. C/01.6.
10 U3MEPEHUIO CosepuieHcTBoBanue | MoaepHuzanus
napaMeTpoB U MPOLIECCOB CYIIECTBYIOIIUX U
MoaupUKaIIu HU3MEpEeHUM BHEJIPEHUE HOBBIX
CBOMCTB [1apaMeTpoOB U METOJ0B U
HaHOMAaTEPHAJIOB U Moau(HUKaAAH o0opyIoBaHuUs IS
HAHOCTPYKTYp» CBOWCTB U3MEPEHUN
HAaHOMAaTEPHUAJIOB U napameTpoB

HAHOCTPYKTYDp

HAaHOMAaTEPHUAJIOB U
HaHOCTPYKTYP.

C/02.6.
MopepHusanus
CYUIECTBYIOIIUX U
BHE/IPEHHE HOBBIX
IPOLIECCOB U
o0opyoBaHus IS
Mo u(pUKaLUU
CBONCTB
HaHOMaTEePHAIIOB H
HAHOCTPYKTYP

B PE3yIbTaTC OCBOCHUA AUCHUILINHBI CTYACHT JOJIKCH:

3HaTh:

— -COBOKYITHOCTBb CBOICTB U napameTpoB HeO6XOI[I/IMBIX " JOCTATOYHBIX IJId XapaKTCpUu3la-

LMY Pa3IU4YHBIX HAHOMATEPUAJIOB U HAHOCTPYKTYP;
-OCHOBHBIE METO/Ibl U3MEPEHUN CBOWCTB HAHOMATEPHUAJIOB U IIAPaMETPOB HAHOCTPYKTYD;
-Ha3HA4Y€HUE, TUIIOBYIO AMIMAPATHYI0 WA CXEMHYIO PEaU3alMI0 METOJOB M3MEpPEHHU
OCHOBHBIX CBOMCTB U IIapaMETPOB HAHOMATEPUAJIOB U HAHOCTPYKTYP;

-METO/Ibl OLICHKH MOTPEUIHOCTEN U MPEICTABICHUS PE3yJIbTaTOB U3MEPEHUN (PU3NUECKUX
BEJINYUH;

-OCHOBHBIE CTaHAApThl HOPMATUBHBIE AKTHI 110 MJIAHUPOBAHUIO U OPTaHU3ALMK padoT 1Mo
M3MEPEHUI0 TTapaMeTpOB U MOAU(DUKALIMU CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYKTYD;
-OCHOBHBIE TEXHOJIOTUYECKHE TMPOIeCcChl MOAM(HUKAIMK CBONWCTB HAaHOMAaTepUAlIOB U
HaHOCTPYKTYD.

YMmerh:



— WCMONB30BaTh B H3MEPEHUSX TEXHHKY pabOThl CO CTaHIAPTHBIMHU (DTATOHHBIMU,
KOHTPOJILHBIMH ) 00pa3liaMy U MPOIECCaMHU;
— TPUMEHSTH METOJbI 00PabOTKHU U MPECTaBICHUS PE3yIbTATOB U3MEPEHUIA;
— IMPUMCHATH HA MPAKTUKE 3HAHUA OPraHu3alui U IMPOBEACHHA IMPOLICCCOB MO}II/I(l)I/IKaI_[I/II/I
CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP;
— AQHAJIMU3UPOBATH U CUCTCMATHU3UPOBATH PE3YJILTAThI I/ICC.]'IG)IOB&HI/I?I, MMpEaACTaBJIATh MAaTC-
pHalbl B BUJIC HAYYHBIX OTYETOB, ITyOIMKAINi, TPE3eHTAIIHIA

Baagern:

— OCHOBAaMH IIOATOTOBKM HAaHOMAaTEPHAJIOB U HAHOCTPYKTYP K U3MEPEHUSAM HUX [TapaMeTpOB
U K Tiporieccy Moan(duKau ux CBOUCTB;

Talyuu.

HaBbIKaAMU METPOJIOTHYCCKOTO COMPOBOKACHUA TCXHOJIOTHICCKUX IIPOUCCCOB U SKCILTya-

— OCHOBaMH IPOBEJIECHUS N3MEPEHUI NTapaMeTPOB HAHOMATEPHUAIOB U HAHOCTPYKTYD;

—~ OCHOBaMH CTAaTUCTHYECKOW 00pabOTKU pe3ybTaTOB U3MEPEHMI MapaMeTpoB HaHOMaTe-
pHaJIOB U HAHOCTPYKTYP;
— OCHOBaMHU NMPOBEACHHUS Npoliecca MoIU(UKALUK CBOICTB HAHOMATEpUAIOB U HAHOCTPYK-

Typ.

4. CopepskaHue U CTPYKTYPa AMCUMILIMHBI

Conep:xaHue pa3iei0B IMCUUILUINHBI

B tabnune 1 npuBoauTCs onucaHue coaepKaHus TUCIHUILUINHBL, CTPYKTYPUPOBAHHOE 110
paszenam, ¢ yKazaHUEeM I10 KaKI0MYy paszieny (GopMbl TEKYIIEro KOHTPOJIS: 3aluTa JadopaTop-
Hoit pabots! (I13), komnoksuym (K), rectuposanue (T).

Tabnuya 1. Codeparcanue pazoenos OUCYUNIUHBL

Kon
KOHTPO.IH-
HaumenoBanne pyevoii Popma
Ne pa3eia Conep:xanue pa3aeiia KoMmie- TeKyuiero
TCHIUH KOHTPOJIA
(nu ee
4acTH)
1. Brenenue B auc-|Kmaccudukanuss HaHOOOBEKTOB, HaHomaTtepuanoB| I[IKC-4 | T, K, II3
LUIUINHY U HaHOCTPYKTyp. MeTposiornyeckue acneKThl
HaHouHAycTpuu. Knaccudukanus cpeacts usmepe-
Huli . [TorpemHocTr u3MepeHni U XapakKTEPUCTUKU
CpelcTB m3MepeHui . Bunbl usmepennii. Metozsl
n3MepeHuil . Bunabl KoHTpoua . Buabl ucneiTanuil.
Mertoabl cTaTUCTUYECKOH 00pabOTKH pPEe3ysbTaToB
u3MepeHuit U Gopmbl ux mnpenctaieHus. OCHOB-
HbIE€ CTaHAAPTHl HOPMATUBHBIE aKTHI 10 IUIAHUPOBA-
HUI0O W OpraHM3allMi paboT MO H3MEpPEHHI0 Ta-
pamMeTpoB U MOAM(DUKALUN CBOMCTB HAaHOMAaTepH-
QJIOB M HAHOCTPYKTYP.
Metonel  m3me-| Onrtuyeckas Mukpockonus. CkaHupyromas I[IKC-4 | T,K, II3
peHMsI XapakTe-|aTOMHO-CHUJIOBasl U TyHHEJIbHas MUKpockonus. Cka-
PUCTHUYECKUX  |HUPYIOLIAs pacTpoBas U NPOCBEYMBAIOLIAS DJICK-
2 pa3MepoB HaHO-|TPOHHAsi MUKpOCKONHsl. PeHTreHoau(pakiimoHHbIe

00BEKTOB, HAHO-
MaTepHUajoB |

HAHOCTPYKTYD

METO/bl aHaJIM3a HaHOMaTepuaioB. MeTob! orpe-
JIeJIeHUs y1eIbHON OBEPXHOCTH, IOPUCTOCTH U
pa3Mepa yacTHIl HAHOIOPOIIKOB




OcHoBHBIE  Me-| 30HAOBBIE METOJIBI U3MEpPEeHUs yaenbHoro compo-| I[IKC-4
TOJbI U METOJU-|TUBJICHUS: OJTHO30HIOBBIN, ABYX30HIOBBIN, TpeX- T,K, 13
KM  U3MEPEHUS|30HJIOBbIM, YETHIPEX30HJOBBI M MATU30HIOBHIN
ANEKTpoPHU3NYe- [METOABl H3MEPEHHUSI YIEJIBHOTO COMPOTHBIICHUS.
CKHUX CBOMCTB HM|MeTOa BCTPEUYHBIX 30HJIOB. U3MEPEHUSI COMPOTHUB-
apaMeTpoB nenusi. KoHTakTHbIE U OECKOHTAaKTHBIE METO[IbI
HAaHOMATEpHU-  |[MU3MEPEHHUS YJIEJIbHOTO CONPOTHBICHUH: MeTon
anoB W HaHO-|Ban-nep-Ilay. Meton Bau-nep-Ilay nis usmepenus
CTPYKTYp KOHIICHTPAllMU W TMOJABIKHOCTH. TpeboBaHUS K
KOHTaKTaM, METOJbl MX H3TOTOBJIEHUS, MPOBEpPKa
OMHYHOCTU. EMKOCTHOW M MHIYKTUBHBIA METOJBI.
CBU-meroasl. Meroasl onpenesneHus: napaMeTpoB
MOJIYIIPOBOIHUKOBBIX MaTEpHUAJIOB C HCIOJIb30Ba-
HueM d(ddekxra Xomia B MOCTOSHHBIX U MEPEMEH-
HBIX AJIEKTPUYECKUX U MAarHUTHBIX moJisix. KBaHTto-
BBl 3 ekt Xomta. MeTobl U3MEPEeHHsI TapaMeT-
POB HEpPaBHOBECHBIX HocUTeNeH (MOJABUXKHOCTD,
BpeMs Ku3HH, TUdy3uOHHAS TMHA U T.J.: METOJ]
CTallMOHAPHON (POTOMPOBOIUMOCTH, PpETAKCAINH
(hOTOMPOBOAMMOCTH.
Meroasl uccie- | Ontuyeckue Meroabl u3MepeHus xapakrtepuctuk| I[IKC-4
JTIOBaHMsI 30HHOM [30HHOW CTPYKTYp: IIMPUHA 3alpelieHHONW 30HBI, T,K, 113
CTPYKTYPBI SHEpPrusl aKTUBAILUS TpUMecel, sHeprusi oOpa3oBa-
HUSL DKCUTOHOB. TepMOCTUMYITUPOBAHHBIE METO/IBI.
®u3znyeckre OCHOBBI PEJIAKCAIIMOHHOW CIIEKTPO-
ckormuu 1yOokux ypoBHed (PCI'Y).. OcHoBHBbIC
Buasl PCI'Y: emroctHasg u tokosas PCIY.
Metonsl u3Me- [IKC-4
peHuss MarHuT-|MarHuTHO-CUJIOBasi MUKPOCKOTIHUS T,K,JIP
HBIX CBOWCTB
MeTtonanl Ousndeckne W (usuko-xumuueckue  ocHoBwl| [IKC-4
Moau(duKanuKu  |HAMpaBICHHOTO M3MEHEHHS] CBOMCTB M XapaKTepH- T,K,JIP
CBOWCTB HAHO-|CTUK HAHOOOBEKTOB, HAHOMATEPUAJIOB M HAHO-
MaTepuaioB  HU|CTPYKTyp: Pa3mepHble © KBaHTOBO-pa3MepHbBIE
HAHOCTPYKTYp |3 dekTsl. Poimb moBepXHOCTH B (OPMUPOBAHUN
CBOMCTB HAHOOOBHEKTOB 1 HAHOMATEPUAIOB. XUMH-
YECKUE W DJICKTPOXUMHUYECKUE METOIBI MOau(duKa-
MU HAHOOOBEKTOB M HaHOCTPYKTYp. MoHHO- H
TTa3MEHHBIE METOJIbI MOTU(PUKAIMKA HAHOMATEPH-
aJIoB U HAaHOCTPYKTYp. JlazepHbie METObI MOAU(H-
Kaluuy. YTpaBJICHUE CBOMCTBAMU HAaHOMATEpPHUAJIOB
MeToJlaMU (PU3HUECKOTO U XMMHUYECKOTO TUCTIepPTH-
pOBaHUSI.

4.2. CTpyKTYpa IUCHUILINHBI

COB)

Tabauya 2. Obwas mpyooemkocms OUCYUNIUHBL cocmagisem 4 3auemHulx eOunuywl (144 da-

TpynoémkocTb, yacol

Buna padorsl 3
Bcero
cemMecTp
OOb11as Tpy10eMKOCTb (B yacax) 144 144




KonTakTtHas pabora (B yacax): 66 66
Jlextmm (JI) 44 44
[TpakTnueckue 3anstus (113) 22 22
CamocTosiTenbHas paboTa (B yacax), B TOM YHC- 51 51

JIe KOHTAKTHAS:
CamocTosiTenbHOE U3YyUEHUE Pa3/IeoB 48 48
CaMOonoaroToBKa:
Kypcosas pabota (KP) 9 9
[ToaroroBka U MPOX0XKACHUE TPOMEKYTOUHOM
aTTeCTaIluu
DK3amep 27 27
Bunx npomeKyTo4HOM aTTecTanuu 9K3aMeH, K/p
4.3. JlekuMoHHbIE 3aHATHUS
Tabnuua 3. IlepeueHb JEKIIMOHHBIX 3aHATHIH
Kon
Ne KOHTPOJIUPY-
/_ Tema eMoii Komme-
nn TeHI U (WU
ee 4YacTu)
[IKC-4
1 | MeTposornueckre aclieKThl HAHOMH Ty CTPHH.
2 | OnTuveckass MUKPOCKOIIHS. TKC-4
3 | PentrenoaudpakiiMoOHHbIE METO/IBI AHAIN3a HAHOMATEPHAJIOB. IIKC-4
4 CkaHupyroIIas pacTpoBasi ¥ MPOCBEUNBAIOIIAS YIICKTPOHHAST MUKPO- IIKC-4
CKOIHSI.
5 | 30HI0BbBIE METOABI U3MEPEHHUSI YACIBHOTO COMTPOTUBIICHHUS. TKC-4
[IKC-4
6 KoHTakTHBIC 1 OECKOHTAKTHBIE METOABI U3MEPECHUS YACILHOTO COMTPOTHB-
JICHUS
[IKC-4
7 | OnTuyeckue METOIBI U3MEPEHHUS XaPAKTEPUCTHK 30HHOM CTPYKTYP
TIKC-4
8 | Merozbl u3MepeHus MapaMeTpOB HEPABHOBECHBIX HOCUTEJIEH
o [IKC-4
9 MeTtobl onpeieNie s yAeTbHOM MOBEPXHOCTH, IOPUCTOCTH U pa3Mepa
YaCTHI] HAHOTIOPOIITKOB
Ouznyeckre 1 PU3NKO-XUMUUECKHE OCHOBBI HAPABICHHOT'O U3MEHEHUS IIKC-4
10 | CBOWCTB M XapaKTePUCTHK HAHOOOBEKTOB, HAHOMATEPUAIOB U HAHOCTPYK-
Typ
1 HNonHO- ¥ mma3MeHHbIe METOIbI MOAU(PUKAIIUN HAHOMATEPHUAIOB U HAHO- [IKC-4
CTPYKTYP.
12 XUMUYECKUE U ITCKTPOXUMHUIECKHE METOIBI MOAU(DHKAIIE HAHOOOHEKTOB [IKC-4
Y HAHOCTPYKTYP.
[IKC-4
13 | JlazepHbie MeTOABI MOAU(PUKALINHN.
14 VYnpasieHne CBOWCTBAMH HAHOMATEPHAJIOB METOAaMU (PU3NIECKOTO U XH- IIKC-4
MHUYECKOT0 JTUCTIEPTHPOBAHUSL.

4.4. lNpakmuyeckue (CemuHapckue) 3aHamus

Ne HaumeHoBaHMe NMPAKTHYECKUX 3aHATHI Kon




n/n

KOHTPOJIUPY-
eMOH KoMIIle-
TeHI U (WU ee

4acTH)
1 | Onpenenenue XoUIOBCKOW MOJBUKHOCTH ¥ KOHIEHTPALIUU OCHOBHBIX HO-
cHUTeNel 3apsjia B MOIyPOBOAHUKAX. TIK-3
2 | Onpenenenue nud¢Gy3nOHHON ATUHBI U BPEMEHU JKU3HU HEPAaBHOBECHBIX IIKC-4
HOCHUTeNeH 3apsaa B MOTYITPOBOTHUKAX.
3 | Ompenenenue MHUPUHBI 3aNPEIIEHHON 30HBI METOJIOM TEPMOCTUMYJIIHPO- IIKC-4
BaHUS JIEKTPOIIPOBOJTHOCTH.
4 | O6paboTka u KonudecTBeHHBIN aHann3 ACM n300pakeHHH. IIKC-4
5 | Moaudukanus moBepXHOCTH KPEMHHUSI METOJIOM aHOTUPOBAHHSI. [IKC-4
6 | OmnpeneneHue yaenbHON MOBEPXHOCTH HAHOCTPYKTYHPOBAHHOTO KPEM- IIKC-4
HUSL.
4.5. JlabopaTopHbie padoThI
JIaGopaTopHble 3aHATHS HE IPEAYCMOTPEHBI TPOrpaMMOi
4.6. CamocTosITeJIbHOE M3yYeHHE Pa31ei0B JHCIUIIIHHBI
Tabnuya 5. CamocmosmenvHoe uzyieHue pazoenos OUCYUNIUHbL
Kon
) KOHTPOJIUPY-
poMpy
n Bonpocsl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YUeHHe EMOM KoMITE-
i TeHI UM (WIH ee
4acTH)
Knaccugukaius HaHOOObEKTOB, HAHOMATEPHAJIOB U HAHOCTPYKTYDP. IIKC-4
2 | CxaHupymomas aTOMHO-CHUJIOBasi M TyHHEJIbHAsE MUKPOCKOIIUS IIKC-4
Meron Ban-gep-Ilay. Meton Bau-nep-Ilay aist uamepeHus: KOHIIEHTpaUd 1 [IKC-4
3 | monBuxHOCTH. TpeOoBaHMs K KOHTAKTaM, METOJIbl UX U3TOTOBJICHHUS,
MpOBEepKa OMUYHOCTU. EMKOCTHOM M MHAYKTUBHBIN MeTO1bl. CBY-MeTOIbI.
Mertobl onpeieNIieHHs TapaMEeTPOB MOTYTIPOBOAHUKOBBIX MaTEPUAIIOB C UC- IIKC-4
4 | nonb3oBanueM 3¢ ¢pexra Xoiaa B IOCTOSIHHBIX U IEPEMEHHbIX JIEKTpUYe-
CKHMX M MarHUTHBIX 10JigX. KBaHTOBBIN 3 dekT Xoa.
TepmocTiMynupoBaHHBbIE METO/1bl. PU3HUECKUE OCHOBBI pelaKCallMOHHON IIKC-4
5 | cnektpockonuu riayookux ypoBHel (PCI'Y).. OcroBubie Buabl PCI'Y: eM-
KocTHas u TokoBasg PCI'Y.
6 | Meroj BCTpEUHBIX 30HI0B. U3MEPEHUS COMPOTHBIICHHUSI. IIKC-4

5. OneHo4YHbIC MaTepHAIbI AJISl TEKYIIEro H py0e;KHOT0 KOHTPOJISI YCIIeBAeMOCTH

Hu l'[pOMe)KyTO‘IHOi;I aTrecralnumn

O1eHOUHBIE MaTepUaJIbl AJIsl TEKYILIET0, pyOeXHOT0 KOHTPOJIs YCIIEBAEMOCTH M IIPOMEXKY -
TOYHOM aTTeCTallMK CTYAEHTOB MO AUCLUIUIMHE ONPEAEISIIOTCS Y4eOHbIM IJITaHOM 00pa30oBaTelib-
HOW MpO-TpaMMbl U ACHCTBYIOLIUM IOJIOKEHUEM O OalNIbHO-PEHTHHIOBOI CUCTEME aTTecTaluu
CTYJIEHTOB O00ydYaroIMXcsi Mo MporpaMmam Beicuiero oOpasoBanust Kabapauno-bankapckoro
yauBepcureta(llpukas Ne 159/0 ot 31 aBrycra 2017r.). Ilpu arrectanun o0ydarommxcs oue-
HUBAETCsl KauecTBO paboOThl Ha 3aHATHAX (YMEHHE BECTH JUCKYCCHIO, CIOCOOHOCTH YETKO
(bopMyIMpOBaTh CBOU MBICIIH), YPOBEHb IOATOTOBKH K CAMOCTOSITEJILHOM JEATEIIbHOCTH, Kaue-




CTBO BBINIOJTHEHUS 3aJJaHUi (KypCOBOM paboThl, 1abopaTopHbIX padoT u ap.). Tekymuit u pyoex-
HBIM KOHTPOJIb yCIIEBAEMOCTH CTYJEHTOB I10 JTUCIUIUIMHE MPOBOJUTHCS MO TPEM KOHTPOJIbHBIM
ToukaM. B konne 1/3 cemectpa 1-s1 KOHTpOJIbHAs TOUKA, BTOpasi KOHTPOJIbHAs TOUKa- KoHell 2/3
CEMECTpA, a TPEThsI KOHTPOJIbHAS TOYKA ITOCIIEIHUE JIBE HEJIENIN CEMECTPA.

Pacnpesnenenue 0ayijioB B paMKax OaJuIbHO-PEUTUHIOBON CUCTEMBI aTTECTAllUU CTYJICHTOB

MpUBE/ICHA HIDKE:

Tabruya 6. PactipeneneHue 6aioB TEKyIIEro, pyOeXHOTO KOHTPOJIS U 9K3aMeHa

Ne Oo6mast 1-s1 Touka 2-91 TOUKA 3 Touka
cymMMa
1. | Texkymuii KOHTPOJIb
IOCEIICHHE 3aHATHI 10 6an- 3 3 4
JIOB Oamta Oamta Oaia
BBITIOJIHEHHE U 3aIMTa Ja00- 21 7 7 7
paToOpHBIX paboT Oan 0asIoB 0aoB 0ayIoB
2. | PyOe:xHbIH KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJI0B 0aJI0B 0asIoB
KOJUJIOKBUYM 24 8 8 8
Oana 0aJI0B 0aJIoB 0aI0B
Hroro 70 23 23 24
0aJL10B 0asL1a 0aju1a 0as1a
3. | Ok3ameH 30 min — 15, max — 30
0a/1J10B 0a/10B

5.1. KosstokBuym

B cemectpe npoBoasTcs 3 KOJIIIOKBUYMA, KaXKIbIM U3 KOTOPBIX OLIEHUBAETCS B IPEIENIax
ot 0 1o 8 6ayutoB. TakuM 00pa3oM, MAKCUMAIILHOE KOJIHYECTBO OAJIJIOB, KOTOPBIE MOXKET TOJTY -
YUTh CTYJIEHT IIPU YCJIOBUM YCIEIIHON CIay TPEX KOJUIOKBUYMOB PaBHO 24.

Ha xommokBuymax KOHTponupyeTcss (OpPMHpPOBAHHE 3JIEMEHTOB MPO(HECCHOHAIBHBIX
komnereHuuid IIKC-4. Hwxke npuBeneH NpUMeEpHBIM NEpEYeHb BOIPOCOB M 3aJaHMM, BBIHO-
CHUMBIX Ha KOJUIOKBUYMBI:

1-xonnoxeuym(Pazoen 1,2):

1. Ocobennoctn m3MepeHust pU3NIecKrX BEIMYHH B HAHOMAITa0ax

2. MeTponorudeckue aceKTbl HAHOMHYCTPHH.

3. OCHOBHBIE CTaHAAPTH HOPMATHBHBIE AKTHI 110 IJITAHUPOBAHUIO M OPTaHU3aUK paboT 1Mo
U3MEPEHHUIO TTapaMeTPOB U MOTU(PHUKALUK CBOWCTB HAHOMATEPUAIIOB U HAHOCTPYKTYP.

4. MeTosbl CTaTUCTHYECKOW 00pabOTKH pe3yIbTaTOB U3MEPEHUH M (DOPMBI UX MTPEICTABICHHUS.
5. OnTuyeckass MUKPOCKOMHS: BUBI MUKPOCKOITUH, OCOOEHHOCTH NMPUMEHEHUS B UCCIIEJOBAHU-
SIX HAHOMAaTEePUAJIOB M HAHOCTPYKTYD.

6. Ckanupyrolas aTOMHO-CHJIOBAasi: OCHOBBI METO/1a, alapaTHas pealn3aius, pe>KuMbl CKaHH-
poBaHUs, 0OBEKTHI U MTAPAMETPHI H3MEPEHHS.

7. Ckanupyrolas TyHHeJIbHasi MUKPOCKOIHS: OCHOBBI METO/A, allapaTHas pealn3aius,
PEKUMBI CKAHUPOBAHUS, 00BEKTHI NCCIICAOBAHMS, TAPAMETPBI U3MEPEHUS U pa3peIIeHue.

8. CxaHMpyoLas 3JeKTPOHHO- PACTPOBasi MUKPOCKOIMS: OCHOBBI METO/Ia, allllapaTHas peannsa-
IUs1, PEKUMBI CKAHUPOBAHUS, 00BEKTHI UCCIIEIOBAHMS, TApAaMETPBl U3MEPEHUS U pa3peIIeHue.
9. IIpocBeunBaromias MEKTPOHHAST MUKPOCKOIIHS: OCHOBBI METO/1a, alliapaTHasl peann3arus,
PEKUMBI CKAHUPOBAHUS, 00BbEKTHI NCCIICAOBAHMS, TAPAMETPBI U3MEPEHUS U pa3peIIeHue.

10. PentrenoaudpakimoHHbIE METOIbI aHAIN3a HAHOMATEPHAJIOB: 00IIast XapaKTePUCTHKA Me-
TOJIOB, 0COOEHHOCTH HCCIIEI0BAaHNS HAHOMATEPHAIOB U HAHOCTPYKTYD.



2-xonnoxeuym(Pazoen 3,4):

1.Knaccudukanuu, XxapakTepucTUKa U BO3MOKHOCTH 30HJIOBBIX METOZ0B U3MEPEHUS YIEIbHOTO
COIIPOTHUBIIEHUS HAHOMATEPUAJIOB U HAHOCTPYKTYD.

2.Kakue TpeboBaHUS NMPEABABISAIOTCA K TeOMETpHUECKOi ¢popMe oOpasiia B METO/IE YEThIPEX
30HA0B?

3.YeThIpex30H10BBI METOJT U3MEPEHUSI BEIMYMHBI YJIETHHOTO CONPOTHUBIIEHUS TOIYTIPOBOIHU-
KOBBIX MaTepUasoB U CTpyKTyp. IIpenmMy1iecTBa, HEIOCTATKH ¥ BO3MOXHOCTH METOA.

4. BoiBeuTe BhIpaXKEHUE ISl OLIEHKU yIE€IbHOTO COMPOTUBIICHHUS, ISl Clydasi, KOTJa 30HbI 2 U
5 ABIISAIOTCS TOKOBBIMH, @ 1 ¥ 4 MOTEHIIMAIBHBIMH.

6. Ilouemy BkiIrOueHHe 30HA0B | W 4, B KauecTBe TOKOBBIX, MPEANOYTUTEIBHEN B METOJE Ye-
ThIpeX 30H10B? OTBET 000CHOBATb.

7. Kakumu mpuunHamMu 00YCJIOBJIEHBI OTpaHUUYEHUS! Ha BEMYMHY TOKAa B METOJIE YeThIpeX 30H-
bi (0):¥4

8. Kakumu npuunHamMu 00yCIIOBJIEHBI OTPaHUYEHHUS Ha TOJIIKHY IIEHOK MPU U3MEPEHUH UX
YZEIBHOTO COMPOTHUBIIEHUS METOJIOM YETBIPEX 30HA0B?

9. Teopust MeTOa U BBIBOJI OCHOBHOM pacdyeTHOM (popMyJIbl Uit 00bEMHBIX (T10TyOECKOHEUHBIX )
00pasIoB.

10. Ocob6eHHOCTh peanu3alii YeTHIPEX30HA0BOM METOIUKH JIJISl OTIPEICIICHHS BETUIHHBI
YZI€Ib-HOT'O CONIPOTUBIIEHUS AMUTAKCUATIBbHBIX CJIOEB 1 MHOTOCIIOMHBIX CTPYKTYP.

11.IloHsATHE BEMNYMHBI IOBEPXHOCTHOTIO CONTPOTHUBIICHHS U IIOBEPXHOCTHOM ITPOBOIUMOCTH.

12. OCHOBHBIE TUIIBI U HCTOYHUKHU MOTPEIIHOCTEN JBYX30HA0BOIO METOA OIIPEIEICHMS BEIU -
YHHBI YJIEIBHOTO CONPOTUBIICHUS] MaTEpHAJIOB.

13.00mue u crieruduyeckie UCTOYHUKH MOTPELTHOCTEH METOAa (B CPAaBHEHUH C YETHIPEX30H-
JIOBBIM METOJIOM).

14.B03MOKHOCTH BOJIBT-(hapalHOTrO METOAA B UCCIIEIOBAaHUHU AIIEKTPOPU3NIECKUX MTapaMeTpOB
CTPYKTYp C MOHMXEHHOH pa3zmepHocThio(M/II-cTpyKTyphI).

15.0npenenenne cCueKTpaabHbIX 3aBUCUMOCTEN TOBEPXHOCTHBIX IAPaMETPOB METOJIOM JIBYX-
TEMIIEPATYPHOI MPOBOIUMOCTH.

16.0mnpenienenue Tuna NpoBOAMMOCTH M YPOBHS JISTUPOBAHMS TOBEPXHOCTHBIX CJIOEB BOJIBT(a-
PaJHbIM METOAOM

17.1ToBepXHOCTHBIE 3JEKTPOHHBIE COCTOSIHUS M UX KJIacCH(pUKanus

18.Teopust mpUIIOBEPXHOCTHOM 00JIACTH TTPOCTPAHCTBEHHOTO 3apsi/ia MOTYIIPOBOTHUKA
19.PaBHOBECHBII 3apsi B IOBEPXHOCTHBIX COCTOSHUSAX.

20.0mnpenenenrie TMIa NPOBOANMOCTH U YPOBHSI JIESTUPOBAHUS TOJTYIIPOBOJHUKA

3-xonnoxeuym(Paszoen 5,6):

1. ®uznyeckue 1 PU3NKO-XUMUUECKHE OCHOBBI HAIIPaBICHHOI'O U3MEHEHUS CBOMCTB U XapaKTe-
PUCTUK HAHOOOBEKTOB, HAHOMATEPUAJIOB M HAHO-CTPYKTYDP.

2. Ponb pa3aMepHBIX U KBAaHTOBO-pa3MEpPHBIX 3PPEKTOB B TEXHOIOTUH MOJUPUKALIMU CBOICTB
HaHOMAaTEPHUAJIOB U HAHOCTPYKTYD.

3. Ponb noBepxHOCTH B OPMUPOBAHNUHN CBOMCTB HAHOOOBEKTOB U HAHOMATEPHAJIOB.

4. Xumuueckre Mou(pUKAIM HAHOOOBEKTOB U HAHOCTPYKTYP.

5. DAEKTPOXUMHUYECKHUE METO/IbI MOAU(PHUKAIIMN HAHOOOBEKTOB M HAHOCTPYKTYP.

6. loHHO- ¥ TU1a3MEHHBIE METO/IbI MOAU(UKAIIUN HAHOMATEPUAIOB U HAHOCTPYKTYD.

7. JlazepHble METOIBI MOTU(DHUKAITHN.

8. YrpaBneHue CBOMCTBAMH HAHOMATEpUAJIOB METOJIaMH (PU3HMUYECKOTO U XUMHUECKOTO
JUCIIEPTUPOBAHUSI.

Memooduueckue pexomenoayuu

[Ipy moAroToBKe K KOJJIOKBUYMY CJEIyeT, MPEXIEe BCEro, MPOCMOTPETh KOHCIIEKTHI
JIEKUUH U OTMETUTh B HUX UMEIOIIMECS BONPOCH! KOJUIOKBUYyMa. Eciin Kakue-To BOIPOCH! BbIHE-
CEeHBbI IpernojiaBaTesieM Ha CaMOCTOSTEIbHOE U3YUYeHHE, CIeayeT oOpaTUThCs K yueOHOU IuTepa-



TypeE, peKOMeHHOBaHHOﬁ npenoaaBaTeJiIcM B KauCCTBC HMCTOYHUKA. HpI/I OATOTOBKE K KOJ-
JIOKBUYMY TAaKKC€ PEKOMCHIAYCTCA IMMOCCUICHUC KOHCy.]'II)TaHI/II\/’I AJi1 CBOCBPEMCHHOI'O CHATHUA BO3-
HUKIIHWX BOIIPOCOB B IMPOLECCC MOATOTOBKHU. KOHHOKBI/IYM MMPpOBOAUTHCA B BUAC YCTHOI'O OIIpOCa

1 co0ece1oBaHus CO CTYJIEHTOM.
Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTH CTYJACHTA HAa KOJIJIOKBUYMC OICHHUBACTCA IO CICAYIOIUM
KPUTCPUAM!: - ACHOCMb, YEMKOCNb U 00KA3aMeNbHOCHb UN0NCEHUSL OMBEMO8 HA eonpocsl, -
gnaoenue cneyualbHbiMu mepmunamu, CUCmemMHOCnb 3HAHUU N0 meme KOJUIOK8Uymda. Hixe
IMPUBCJCHA IIKaJIa OICHUBAHUA:

Tabnuya 7. Kputepun OlleHUBaHUS CTY/I€HTA Ha KOJUIOKBHYME

CYIIECTBEHHBIC OIINO-
KA B OTBETax Ha
BOITPOCHI

JIOIyCKaeT HETOYHO-
CTH B OTBETC Ha
BOITPOC

Kas HCKOTOPBIC HCTOYHOCTHU B
OTBCTC Ha BOIIPOC

Ounenka
2 panna 4 panna 6 6a110B 8 6a110B
«HeynoB/1eTBOPUTEIBHO» | «YI0BJIETBOPUTEIbHO «Xopomo» «OTau4HO»
CTy,Z[eHT HE 3HaACT CTy,Z[eHT MMOBCPX- CTy,Z[eHT xopomo 3HacT CTyI[eHT B IIOJI-
3HAYUTEIBHOM 4YacTW | HOCTHO 3HAET BONPO- | MaTepuall, FPaMOTHO U 1O Cy- | HOM obbeme
BOIIPOCOB, HOOITYCKACT | CbI KOJUIOKBHUYMaA, | HICCTBY H3JIaracTt €ro, A0IycC- | 3HACT MaTcpuall,

rpaMOTHO H TIO
CyLIECTBY  H3-
jlaraeT ero, He
JIOITyCKasi Cylle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOIPOC.

5.2. TecThl

TectupoBaHue 1Mo W3y4daeMbIM paszzernamM NpoBOAUTCA 3 pa3a B cemecTp. Ha Tecrax
KOHTpOJHpyeTcs: (hopMupoBaHue 31eMeHTOB npodeccuonanbHoi kommnereHunu [IKC-4. Huxe
MIPUBEICHBI IPUMEPHBIE 00pa3Ilbl TECTOBBIX 3aJaHUI:

1. OT™MeThTE NpaBUIbHBINA OTBET
ITo kakoil popmyiie onpenensercs 3JIeKTPOIPOBOIHOCT COOCTBEHHOTO MOIYIIPOBOIHUKA!

L] o=enun 1965
L1 o=epup 1978

M enun + epup 1998
2. OT™MeThTE MPaBUIbHBIN OTBET

B.... roJly CO3/1aH IEePBbI CKAHUPYIOIIUI TYHHEIbHBIH MUKPOCKOII
M 1982
O 1996
O 2005

3. BcraBbTe

B ..... Toay ObLT pa3paboTaH CKAHUPYIOUIHI aTOMHO-CUIIOBON MHKPOCKOIT

M 1986

4. OT™MeTbTE IPaBUIILHBIM OTBET
UYacroTHast 001acTh peanu3aiuy KBa3UCTaTUIECKOTO BOJIbT(ApaIHOIO METO/Ia
|ZI nepuoa n3MEpUTCIbHOTO CUTHAJIa OoubIire BPEMCHHU KU3HU HECOCHOBHBIX HOCHUTEIeH 3apsaa
O MEPUOJ UBMECPUTEIIBHOI'O CUT'HAJIa MEHBIIIE BPEMEHH KU3HU HCOCHOBHBIX HOCHUTENCH 3apsaga
O MEPUOJ UBMEPUTECIILHOT'O CUT'HAJIa paB€H BPEMECHU XKM3HU HCOCHOBHBIX HOCHUTEIICH 3apsaa
5. OT™MeThTE NpaBUIbHBINA OTBET
Yro 03HauaeT NPUCTaBKA «HAHO-»?

O 10°
O 10"




O 10°
M 10"
6. OT™MeThTe NpaBUIbHBIA OTBET
7. ToHKasl TUIEHKA 3TO:
[J OnmHOMEpHas HAHOCTPYKTypa
[J TpexmepHas HAHOCTPYKTYpa
M JIByxMepHas HAHOCTPYKTYpa
[0 HymeMepHast HAHOCTPYKTypa
8. OT™MeThTE NpaBUIIbHBIN OTBET
B ToHKOI MIeHKe KBAaHTOBAHUE JICKTPOHHOTO CIIEKTpa HAOI01aeTCs B
M OpHOM HampaBjeHUH
[J B Tpex HampaBiIeHHIX
[J B aByx HampaBJIeHHUIX
L] He HaGmomaeTcst
9. OT™MeThTE NPABWIBHBIA OTBET
[Ipu yBennueHnM MMPUHBI KBAHTOBOM MBI B 2 pa3a, 3Ha4Y€HHE YHEPTUH KBAHTOBOTO YPOBHS:
M Veennuures B 2 pasa
] VYwmeHnbiutes B 2 pasa
[J VBenuuutcs B 4 pasa
[J VYwmenbimres B 4 pasa
10. BcraBbTe

|
|
|
|
|
|
|
|
oE

Ha cxeme npeacraBieHbl epexoasl dJEKTPOHOB, OTBEYAOIINE PA3JIMYHBIM MEXaHU3MaM I10TJI0-
LIIECHUU KBAHTOB CBETA IOJYIPOBOJIHUKAMU.
[Iepexon ... COOTBETCTBYET NPUMECHOMY IOIVIOLIEHHUIO B AKLIENTOPHBIX MOJIYIIPOBOIHUKAX.
+:6
11. OT™MeTbTE MpaBUIIbHBIA OTBET
OnTHueckoe Bo30yXk/I€HNE HOCUTENEH 3aps/ia C MOCIEAYIOIINUM MIEPEX0I0M JIEKTPOHOB U
JBIPOK C OJTHOTO YHEPTETUYECKOI0 YPOBHS Ha APYrOM BHYTPHU 30HBI IPOBOAMMOCTH U BaJIEHTHOM
30HBI HAa3bIBACTCA: ....

M morsouieHneM HOCUTEISIME 3apsijia

[l 5KCHUTOHHBIM MOTJIOLICHHEM

[ coOCTBEHHBIM MOTJIOIICHUEM

Memoouueckue pexomenoayuu

Tecmul — 3TO BONPOCH! WM 33JaHUs, MPEyCMaTPUBAIOIINE KOHKPETHBIN, KPaTKHii, 4eT-
KU OTBET Ha MMEIOILIMECS ITAJIOHBI OTBETOB. [IpH caMoCTOATEIHHOM MOATOTOBKE K TECTUPOBA-
HUIO CTYJIEHTY HEOOXO0UMO:

a) TOTOBACH K TECTHPOBAHMIO, MTPOpadboTaTh MHGOPMAIMOHHBIN MaTepuall 1Mo JAUCIHUILIN -
He. [IpoKOHCYIBTHPOBATHCS € MPETNOAaBaTENIeM IO BOTIPOCY BBIOOpa y4eOHOU JIUTEPaTyPHI;

0) 4eTKO BBISICHUTE BCE YCIIOBUS TECTHPOBAHMS 3apaHee. 3HaTh, CKOJIBKO TecToB Bam Oy-
JeT TPEeIJIOKEHO, CKOJIBKO BPEMEHH OTBOJIUTCS HA TECTHPOBAHHE, KAKOBAa CHCTEMa OIECHKH
pE3yNbTaToB H T.1.

B) Ipuctynas K paboTe C TecTaMd, BHUMATEIbHO M /10 KOHIA NPOYTUTE BOMNPOC U
npeaaraeMble BapUaHThl OTBETOB. BbiOepuTe mpaBuiibHbIE (MX MOXKET OBITh HECKOJBbKO). Ha oT-



JIeTbHOM JIUCTKE OTBETOB BBIMUIIUTE IU(PY Bompoca U OYKBbBI, COOTBETCTBYIOIINE MTPABUIBLHBIM
OTBETaM;

I') B IIpoliecce pelieHHs jKeIaTelbHO MPUMEHITh HECKOJIBKO MOAX00B B PELICHUHU 3a/1a-
HUS. DTO MO3BOJSIET MAaKCHMalIbHO TMOKO OMEpUPOBATH METOJAMH PEILEHUs, HaXOs KaKJbIi
pa3 ONTUMAaJbHBIM BapUaHT.

n) ecnu Bbl BeTpeTwsnin upe3BblYaliHO TpYIHBIA Asisi Bac Bompoc, He TpaThbTe€ MHOIO
BpeMeHH Ha Hero. [lepexonure k npyrum tectaM. BepHUTECH K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BpeMs ISl MPOBEPKH OTBETOB, UTOOBI N30€KaTh MEXaHUUECKUX
OLIMOOK.

Kpumepuu oyenusanus

Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

Ornenka
HEYJIOBJICTBOPUTEIHHO YAOBICTBOPUTEIHLHO XOPOIIIO OTJIMYHO
0 6annoB 3 dayuta 4 Gana 5 6annoB
Menee 50 % npaswibHO BbI- | 50-70% mnpaBuwibHO | 71-85% mnpaBumns- | 86-100% npaBusib-
MOJHEHHBIX 3aJaHNMH. BBIIIOJIHEHHBIX 3a/a- | HO BBINOJHEHHBIX | HO BBIMOJHEHHBIX
HUMH. 3aJIaHUil. 3aJIaHUi.

5.3. 3aganus 118 NPaKTHYECKUX 3aHATHI

(Koumponupyemvre komnemenyuu I[IKC-4¢h)

BaxxHolt cocTaBHOM 4acThi0 y4eOHOTO Ipoliecca B By3e SBISIOTCS MPAKTUUECKUE 3aHATHSL.
[IpakTHyeckue 3aHATUS MOMOTAIOT CTYACHTaM TIy0)ke yCBOMTH Yy4eOHBIH MaTepHal, mpuodpe-
CTH HaBBIKU TBOPYECKOM pabOThI HaJ| JOKYMEHTaMHU U MEPBOUCTOYHUKAMU. TemMaTuka npakTuie-
CKUX 3aHATUH (OpMHUpYyeTCs Ha OCHOBE y4eOHOro Marepuaja HM3J1araeMoro Ha JICKIUSX |
MPeIaraeMoro i CaMOCTOSTEIbHON MPOPabOTKH.

[1naHbl IpaKTUYECKUX 3aHATHI, UX TEMATHKa, pEKOMEHIyeMasl JINTEpaTypa, Lelb U 3aJ1a4u
€e M3y4eHHs COOOIIAIOTCS MPENoAaBaTesieM Ha BBOAHBIX 3aHATHAX, BKIIIOYAs BbIAAYY HHAWBUIY -
QJIbHBIX TEM JJISl MUHHU — JIOKJIaJla ¢ MPEe3eHTaluel Mo KI0YeBbIM BONPOCAM IMPAKTHUYECKOTO 3a-
HATHA. J{OKIaq rOTOBUTHCS OJHUM CTYJCHTOM JHOO rpymmoil ctyaeHTtoB. HezaBucumo ot Toro
TOTOBUT CTYACHT JIOKJIA]] IO TEME WM HET TPeOyeTCsi CaMOCTOsITeNIbHAs TPOpadoTKa 0003HAYCH -
HOM TeMBI, YTOOBI 00CYKI€HIE MaTepHralia ObLIO IPEIMETHBIM U B3aUMHO MOJIE3HBIM.

Hwxe npuBeneH NpuMEpHBIN IJIaH NPOBEIEHUS MPAKTHYECKOro 3aHATHS Ne2 mo Teme
«BnusHue pasmepHbIX (HaKTOPOB HA CBOMCTBA U NTapaMeTpbl HAHOMATEPUAJIOB U HAHOCTPYKTYPY.
1Inan npakmuyecko2o 3aHAMUA:

1. IlpenonaBatenp B KpaTkoi (opMe XapakTepusyeT Kpyr pacCMaTpHUBAaEMbIX BOIIPOCOB,
YCTAHABJIMBAET aKLEHTHI HA LICJIN U 33Ja4U IPEICTOALIETO 3aHATHUS.

2. Beictymienue cryaeHTta, nokiaan Ha Temy « KBanToBbiii addext Xosuma: mpupoma
s dexTa, ycaoBus HaOI0AEHUS, 00JaCTH MPAKTUYECKOr0 MPUMEHEHHSI B 3JIEKTPOHUKE.

[98)

OO0cyx1eHne 1 JOTIOJTHEHUS JOKIaa.
Onpoc CTyAEHTOB MO KJIIOUEBBIM BOIIPOCAM MPAKTHUECKOTO 3aHATHS:

o

IIpumepHuiii nepeuernv 60NPOCos u 3a0aHUlL

1.B uem paznuguie pa3MepHBIX U KBAHTOBO-Pa3MEPHBIX dPPEKTOB?

2. Kakue ¢akTopbl onpeaessoT H3MEHEHHEe 00ObEMHBIX CBOMCTB MaTepuaia IpH Ie-
pexoze B HAHOMAIITAObI.

3. IlpuBeauTe MpUMEpHI IPOSIBIICHUS] pAa3MEPHOTO U KBAHTOBO-pa3MepHOTo (P dek-
TOB.

4. KakoBa poJib IOBEPXHOCTH B (DOPMUPOBAHHH CBOWCTB HU3KOPA3MEPHBIX CHCTEM?.



5. Kakne MexaHu3Mbl TeHEepaIlui MPUBOIST K MOSBICHUIO CBOOOIHBIX HOCUTENEH 3a-
pana?
6. Kak cka3piBaroTcst pa3MepHbie (pakTOpbl HA MAarHUTHBIE CBOMCTB MaTepuana’?
7. Kpurepuu paszmepHoro ¢daktopa, mpu KOTOPOM HaOIIOAETCsl KBAHTOBAHHUE CTICK-
Tpa JIEKTPOHHBIX COCTOSIHHIM.

5. 3akiIoYeHHe MPEnoaBaTelis: pe3IOMUPYET BBICTYIUICHHE CTY/ICHTOB, YKa3bIBAaeT Ha JIO-

IMYHICHHBIC OIIMOKHU U IPOACHACT BOIIPOCHI, CBA3AHHLIC C HUMHU, HY6J'II/I‘IHO OLICHUBACT
pa60Ty CTYACHTOB C BBICTABJICHUC 621J'IJ'IOB, npeaiararoTca T€Mbl MHHH —JOKJIaI0B Ha
CJICOAYIOLICC 3aHATHC.

Memoouueckue pexomenoayuu

HaunHast moAroToBKY K MPAaKTHYECKOMY 3aHATHIO, HEOOXOAUMO, MPEKIE BCEro, yKa3aTh
CTYJEHTaM CTpPAHUIbl B KOHCIEKTE JIEKLUH, pa3Aesbl YYEOHUKOB U yU4eOHBIX MOCOOMM, YTOOBI
OHHU MOJY4YWIN 00Ilee MpeACTaBIEHUE O MECTE M 3HAUEHUU TEMbl B M3y4aeMOM Kypce. 3aTeM
cllelyeT peKOMEHI0BaTh UM MOpadoTaTh C JOMOJHUTEIBHON JUTEpaTypo, cAenaTh 3alucu IO
PEKOMEHI0BaHHBIM HCTOYHUKAM.

[ToaroroBka K MpakTHYECKOMY 3aHSITHUIO BKJIIOYAET 2 HTara:

— OpPraHu3aIMOHHBIN;

- 3aKpeIUIeHUEe U YrilyOJIeHne TEOPETHUECKUX 3HaHU.

Ha nmepBom sTamne CTyIeHT IJIaHUPYET CBOIO CAMOCTOSITEIbHYIO paboTy, KOTOpasi BKIIIO-
YaeT: yACHEHME 3aJJaHHs Ha CaMOCTOSTENbHYIO paboTy; MoA00p PEKOMEHI0BAHHOM JIUTEPATyphl;
COCTaBJIEHHE IUIaHa padOTbl, B KOTOPOM OINPEAEISIOTCS OCHOBHBIE ITYHKTHI NpEACTOALIEeH
noarotoBku. CocTapieHue IUIaHa JUCHMIUIMHUPYET UM MOBBIIIAET OPraHU30BAHHOCTH B padoTe.
Bropoii 3Tam BKIIFOYaeT HENOCPEICTBEHHYIO MIOATOTOBKY CTyIeHTa K 3aHATUI0. HaunHaTe Hano ¢
U3y4YeHHs] PEKOMEHJIOBaHHOW aureparypbl. Heo0XoaMMoO MOMHHTB, YTO Ha JIEKLUUU OOBIYHO
paccMaTpUBaETCs HE BECh MaTepHall, a TOJIBKO €ro yactb. OcTajabHasi €ro 4acTb BOCIIOJIHAETCS B
npoliecce CaMOCTOATENIbHOM paboThl. B ¢BsA3M ¢ 3TUM paboTa ¢ peKOMEHI0BaHHOM JIUTepaTypoit
obs3aTenpHa. Ocoboe BHUMaHME NMPU 3TOM HEOOXOAMMO OOpaTUTh Ha COJEpKAHUE OCHOBHBIX
MIOJIOKEHUN U BHIBOJIOB, OOBSICHEHUE SIBICHUH U (DaKTOB, YSICHEHHE MTPAKTUYECKOTO TPUIIOKEHUS
paccMaTpuBaEMBbIX TEOPETUUECKHUX BOIIPOCOB.

B mporecce 310i paboThl CTYACHT JODKEH CTPEMHUTHCS MOHSTH M 3alIOMHHTH OCHOBHBIC
MOJIO’KEHHUSI pacCMaTpUBAEMOIr0 MaTepHana, IPUMEPHI, MOSCHSIOUINE €To, a TaKXKe pa3odpaThes B
WUIIOCTPaTUBHOM MarepHajie. 3aKaHuMBaTh MOATOTOBKY CIEAYET COCTaBJIEHUEM IUIaHa (KOH-
CIIeKTa) M0 U3y4aeMoMy MaTepuaiy (BOmpocy). ITO MO3BOJSET COCTaBUTh KOHIIEHTPUPOBAHHOE,
C)KAaToO€ MPEJCTABJICHUE 110 U3yYaeMbIM BoIpocaM. B mporecce NOArOTOBKM K 3aHATHSM pe-
KOMEH/yeTCsl B3aUMHOE OOCYXIEHHE MaTepuasa, BO BpeMsl KOTOPOTrO 3aKpeIUISIOTCS 3HAHUS, a
TaKXe MPHOOpPETaeTCs] MPAKTUKA B N3JI0KEHUU U Pa3bsICHEHUU MOJTYYCHHBIX 3HAHHUH, pa3BUBAcCT-
cs peub. [Ipu HEOOXOAUMOCTH clieayeT 00palaThes 3a KOHCYJIbTalMeH K MPernoaaBaTelio.

[TonroroBka MUHH- JOKJa/aa C Mpe3eHTAIel MaTepuala MpearnoiaraeT ooyee riryooKyro
MOJTOTOBKY IO TeMe J0KIaaa. XKenareabHo, YTOOBI CTYIEHT NP MOJATOTOBKE JOKIIAJOB 110 TeMa
KacCalolMMCSl METOJIOB TOJIy4eHUs] UM MOJU(PHUKAIMM HAHOMATEPUAIOB W HAHOCTPYKTYp H
crocobaM KOHTPOJISL MX MapaMmeTpoB oOpaiajics K MaTeHTHbIM HCTOYHHKAM. MUHH- IOKJIana
TOTOBUTHCS HA BBICTYIUIEHHE PACCUMTAaHHOE IPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenusanus

CryneHT, ycnemHo padoTaromuil Ha IPaKTUYECKUX 3aHATHAX MOJIy4YaeT B KOHLE ceMecTpa 21
6ami(cm. Tab1.6). Illkana oneHnBaHus paboOT Ha 3aHATUAX YCTAHABIMBAETCS B Hayalle CeMecTpa
U JIOBOJUTCS J0 CBEJICHHS 00YyJaOUINXCS CTYIEHTOB.



Taéﬂuua 9. Hpumepﬂaﬂ wKajla oyeHusaHus pa6OTBI CTYACHTA Ha IPAKTUYICCKUX 3aHATHUAX

Ne MakcumanbHO
/T BO3MO>KHOE
B 6 KOJIMYECTBO
Uz paboThl SaILIOB
32 KOHTPOJIbHYIO
TOUKY
1. Jlokana ¢ mpe3eHTanue MaTeprana mo TeMe 3aHsaTus(He Mexnee 3 9
JTIOKJIAJIOB B CEMECTPE)
2 YcTHbIe 100 MUChMEHHBIE OMPOCH HA MPAKTUYECKOM 3aHATHH 9
3 AxkTuBHas paboTa (yyactue B 00CYXJICHHSX, TOTOJHEHHS OTBETOB, 3
3aMHTEPECOBAHHOCTD U T.J.)

5.4. [IpomesKyTOYHAS aTTeCTAIUSA
5.4.1. 3auer

(He npedycmompeno npocpammoti)

5.4.2. DKk3amMeH

(Koumponupyemvie komnemenyuu [1KC-4)

[IpumepHbIif mepeyeHb OCHOBHBIX BOIIPOCOB, BHIHOCHUMBIX Ha 3K3aMEH MPUBEICH HIKE:
1. OcobenHocty n3MepeHus: GU3NYECKUX BETMYMH B HaHOMAIITabax
2. Metposioruueckue aceKTbl HAHOMHIYCTPHH.
3. OcHOBHBIE CTaHAPTHl HOPMATUBHBIE aKThI 0 IJIAHUPOBAHUIO U OpraHu3aluu padoT 1o
M3MEPEHUIO TTapaMeTPOB U MOTU(PUKAIIUN CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYP.
4. MeTo/ibl CTaTUCTHYECKOI 00pabOTKH pe3yIbTaTOB U3MEPEHUN U (OPMBI UX MPEACTABICHUS.
5. OnTudeckass MUKPOCKOTIHS: BUIBI MUKPOCKOTIHH, OCOOEHHOCTH IPUMEHEHUS B UCCIICIOBAHHU-
X HAHOMAaTEepUaJIOB U HAHOCTPYKTYD.
6. CxaHupyromiasi aTOMHO-CHJIOBAsi: OCHOBBI METO/Ia, allapaTHas peain3alus, peKUMbl CKaHU-
poBaHUs, 0OBEKTHI U MAPaMETPhl U3MEPEHUSI.
7. CxaHupyrolniasi TyHHEJIbHasi MUKPOCKOTIHS: OCHOBBI METO/IA, allapaTHas peaan3anus,
PEKUMBI CKAHUPOBAHUS, OOBEKTHI UCCIIEIOBAHMSI, TAPAMETPhI U3MEPEHUS U pa3pellieHue.
8. Cxanupymomias 3JIeKTPOHHO- PaCTpOBasi MUKPOCKOIHS: OCHOBBI METO/Ia, alapaTHas peain3a-
1Usl, peKUMBbI CKAaHUPOBAHUS, O0BEKTHI UCCIIEIOBAHUS, TApAaMETPhl U3MEPEHUS U pa3pelieHue.
9. [IpocBeunBaromias 3IEKTPOHHAST MUKPOCKOIIHUS: OCHOBBI METO/Ia, allliapaTHasl peaanu3alus,
PEKUMBI CKAHUPOBAHUS, OOBEKTHI UCCIIEIOBAHMSI, TAPAMETPBI U3MEPEHHS U pa3pelleHue.
10. PertrenoupakiinoOHHBIE METOBI aHAJIM3a HAHOMATEPUAIIOB: 00IIas XapaKTePUCTUKA Me-
TO/I0B, 0OCOOCHHOCTH UCCIIEIOBaHUS HAHOMATEPUaIOB U HAHOCTPYKTYD.
11. Metoab! onpeaeneHus yIeabHON NOBEPXHOCTH, TIOPUCTOCTH U pa3Mepa YaCTHUI] HAHOTOPOIII-
KOB.
12. 30H10BbIE METO/IBI U3MEPEHUS YAETBHOTO CONPOTUBIIEHUS: OJHO30HOBBIH, IBYX30H I0BBIMH,
TPEX30HIO0BbIHN, YETHIPEX30HOBBIN U MSATU30HIOBBIA METO/IbI U3MEPEHUS YEIBHOTIO COMPOTUB-
JICHUSL.
13. Meroauka u3MepeHus yAeIbHOT0 COMPOTUBIICHUS METOJIOM BCTPEUHBIX 30H/IOB.
14. KoHTakTHBIE 1 OECKOHTAKTHBIC METOJIBI U3MEPEHUS YICITHPHOTO COMPOTUBIICHUH.
15. Meton Ban-nep-Ilay. Meron Ban-nep-Ilay mist usmepeHus KOHIEHTPALMKU U TOABUKHOCTH.
16. EMKOCTHO# ¥ MHAYKTUBHBIM METOJIbI U3MEPEHUS YIETbHOTO COMPOTUBIICHUSI.
17. CBU-MeTo1b1 UIBMEPEHUS YAECTBHOTO COITPOTUBIICHHUS.




18. MeTonb! onpeaeneHus napaMmeTpoB MOITYIPOBOIHUKOBBIX MaTEPHAIIOB C UCIIOIb30BAaHUEM
s dexra Xoiia B MOCTOSHHBIX U TIEPEMEHHBIX JJICKTPUUECKUX U MAaTHUTHBIX TTOJISIX.

20. U3mepenne noJBUKHOCTH HEPABHOBECHBIX HOCUTENIEH 3apsiia METOJOM CTAllHOHAPHOMN
(hOTOTIPOBOAMMOCTH.

21. U3mepenne nudhy3noHHON ATUHBI HEPABHOBECHBIX HOCHUTENEH 3apsia METOJOM CTaIHO-
HapHOH (HOTONPOBOAUMOCTH.

22. I3MepeHne BpeMeHH KU3HU HePaBHOBECHBIX HOCHUTENICH 3apsia METOJOM pellakcanuu (HoTo-
MIPOBOJIUMOCTH.

23. Ontryeckre METOIbl U3MEPEHUS XapaKTEePUCTUK 30HHOU CTPYKTYp: IMIUPUHA 3aMPEHICHHON
30HBI, DHEPTHUS AKTUBAIUS TTPUMECEH, YJHEPTUsl 00pa30BaHMS IKCUTOHOB.

24. TepMOCTUMYIUPOBaHHbIE METOAbI. PDU3MUECKHE OCHOBBI PEJIAKCAIIMIOHHON CIIEKTPOCKOIUU
riyookux yposuei (PCI'Y).

25. Ocnosubie Buapl PCI'Y: emkoctHas u TokoBas PCI'Y.

26. MarauTHO-CHJIOBasi MUKPOCKOIIHSI: OCHOBBI METO/1a, arlfapaTHas peain3alius, peKUMbl CKa-
HUPOBaHUs, 00BEKTHI UCCIICIOBAHMUS, TAPAMETPBI U3MEPEHUS U pa3pelleHue.

Memooduueckue pexomenoayuu npu NOO20MOBKe K IK3AMEHY

HOJII‘OTOBKa CTYACHTOB K 3K3aMCHY BKJIHOYACT npopaGOTKy HeKHHﬁ, B TCUCHUEC CCMCECT-
pa 1 HCIOCPEACTBECHHYIO IMMOATOTOBKY B JHU, NPECANICCTBYIOIINE 3K3aMCHY, BKJIFO4aA, IOATr0OTOB-
KY K KOJUIOKBUYMaM, TCCTUPOBAHUIO, BBIITOJTHCHUTO J'Ia60paTOpHBIX pa60T " UX 3alIUTy.

21.]'[5{ MMOATOTOBKH K OTB€TAM Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI (OHI/I BBIIAXOTCS B KOHIIE
CeMecTpa) CTYJCHT JIOJDKEH MCIOIB30BaTh HE TOJIBKO KYpPC JICKIUA, HO 1 OCHOBHYIO U JIOTIOJTHHU-
TCJIIBHYIO JIUTCPATYPY JIA BI)Ipa6OTKI/I YMCEHUA JaBaThb Pa3BCPHYTHIC OTBCTHI HA ITOCTABJICHHBIC
BOIIPOCHI.

B xoJ1e mOAroTOBKY K 9K3aMEHY CTYACHTY HE00X0AMMO oOpaliaTh BHUMaHHE HE TOJIBKO
Ha ypOBEHb 3alIOMUHAHUs, HO U HA CTEIIEHb IIOHUMAaHUs U3y4aeMbIX BOIIPOCOB. MexaHnuueckoe
3alIOMMHAHKME YHCIIOBBIX 3HAYEHUH XapaKTEPUCTUK MAaTEPUAIOB HE PEKOMEHIyEeTCsl, HO CTYyACHT
JIOJDKEH OTUYETIIMBO MPEJCTABIATEH ce0e MOopsAI0K ITUX BelnurH. HermocpencTBeHHas MOArOTOBKA
CTYJIEHTA K 9K3aMEHY JO0JDKHA B Pa3yMHBIX ITPOMOPLUAX COYETATh U 3alIOMUHAHNE, U TOHUMA-
HUE IIPOrpaMMHOI0 MaTepHuaa.

Kpumepuu oyenusanus

[To uroram sK3amMeHa CTyIEHTY, U3 MAaKCHMAaIbHOTO KOJUYECTBa OaJIJIOB, KOTOPOE
coctaBisteT 30, BEICTaBISIETCS:

1)ot 27 no 30 6annoB, eciau BiIaieeT MPOrpaMMHBIM MAaTEPUAIIOM 10 TUCIUIUIMHE B TIOJTHOM
00beMe; JOCTaTOYHO ITyOOKO OCMBICIMBAET AUCLUILIUHY, HCUEPIIBIBAIOIIE OTBEUAET HA BCE
BOIIPOCHI; YMEET aHAJM3UPOBaTh, CPABHUBATb, KJIaCCU(UIIMPOBATh, 0000IaTh, KOHKPETU3UPO-
BaTh U CHCTEMAaTU3UPOBATh W3YUYCHHBIN MaTepuall, yCTaHABINBATh MPUYHMHHO-CIICJICTBEHHbBIE
CBSI3U; YETKO (pOpMUPYET OTBETHI,

2)ot 24 o 26 6anoB, eciau BiaeeT MPOrpaMMHBIM MaTepHalioM MOYTH B IOJHOM 00beMe
(uMeroTcs MPoOeITbl TOJIBKO B HEKOTOPBIX OCOOCHHO CIIOXKHBIX pa3/ienax); CAMOCTOATENbHO U OT-
YacTH MPU HABOSIIMX BOMPOCAX JIaeT MOJHOLIEHHBIE OTBETHI Ha BOIIPOCHI; HE BCET/A BbIAEISET
HaunOoJiee CyIIeCTBEHHbIE, He JIOMyCKaeT BMECTE C TEM CEphe3HBIX OIIMOOK B OTBETAX;

3)ot 15 mo 23 Gansnos, eciu BiaZeeT OCHOBHBIM 00bEMOM IIPOrpaMMHOT0 MaTepHaa 1o Juc-
LIUITMHE; MTPOSBIISIET 3aTPYAHEHHS B CAMOCTOATENIBHBIX OTBETaX, ONEPHUPYET HETOUHBIMU
(bopMyITpPOBKaMH; B ITPOIIECCE OTBETOB JIOIYCKAET OMNOKH IO CYIIECTBY BOIIPOCOB.

B ciyuasix, korjga oOyyJaronuiics He 0OCBOMI 003aTeNbHbI MUHUMYM IMPOTrPaMMHOT0 MaTepHa-
J1a 10 AMCUUIUINHE, HE CTIOCOOEH OTBETUTH Ha BOIMPOCHI J1aXKe TP JAOMOJHUTEIBHBIX HaBOASIINX
BoIpocax, BeictaBisiercss 0 6amnoB. CtyneHT, HeroOpaBuuii 36 6ayUI0B B X0J1€ TEKYILEro U



pY6e)KH01" O KOHTPOJIA, K 9K3aMCHY HC JOITYCKACTCA. Hixe IMPUBCACHBI KPUTCPHUU U TTOKA3aTCIIN
OLICHHWBaHUA HpOMeX(YTOHHOﬁ aTTeCTalu.

Tabnuya 11. Kputepuu u noka3aTeid OLEHUBAaHUS MPOMEXYTOYHON aTTeCTalluu

[[Ixana mo TpaAUMIIMOHHOMN MATHOAIIBHON CHCTEME

Ba30BbIiT ypOBEHb IIponBuHYTHII Beicokuii
Heynosnersopu- YIOBJIETBOPUTEIHHO / YPOBCHb YPOBCHB
TCILHO au¢. 3auer xopomo/ aud. 3a4etT | oTIUYHO/ Aud. 3a4eT

[kana o 6aIbHO-PEUTUHTOBOM crcTeMe

46 — 60 61 -280 81 -90 91-100

5.5. KonTpoJb KypcoBbIX padoT
(konmponupyemvie komnemenyuu [I1IKC-4).

Tematnka KypcoBBIX pa0OT, TpeOOBaHUS K HUM U YKa3aHUS 110 UX BBIITOJHEHHIO TOBO-
ISITCS 10 CBEJIEHHsI CTYJICHTOB B HayaJie COOTBETCTBYIOIIErO cemecTpa. TeMbl KypcoBbIX paboT
MpeaIaraloTcs CTyJeHTam Ha BbIOOp. CTyIeHT UMEET MPaBo BbIOPATh OJHY U3 3asBJICHHBIX
Kadeapoil Tem, IpeBapuTEIbHO COIJIACOBAB €€ C HayYHbIM pykoBoauTeseM. CTyAeHT COBMECT-
HO C HaAyYHBIM PYKOBOJUTEJIEM KYpPCOBOW PaOOTHI yTOUHSET KPYT BOIIPOCOB, TOUIEKAIIIX
M3yUYEHHIO, BEIOUpAeT 0OBEKT UCCIIEI0OBaHMS, COCTABIISACT IJIaH U OINIPEJeIsieT CTPYKTYypy pa-
OOTHI.
Huxe npruBoaANTHCS IPUMEPHBIH NTepeyeHb TEMAaTUKU KypCOBBIX padoT:

1. ATOMHO-CHIIOBasi MUKPOCKOIIUS B IMATHOCTHKE HAHOMATEPHAJIOB U HAHOCTPYKTYP.

2. TyHenpHO-30H10Basi MUKPOCKONHUS B JMATHOCTHKE HAHOMATEPUAJIOB U HAHOCTPYKTYDP.

3. DnexTpoHHasi MUKPOCKOIUS B IMarHOCTUKE HAHOMATEPHAJIOB U HAHOCTPYKTYP..

4. OnTHyecKre MeTOo/Ibl AUArHOCTUKHA HAaHOM aTepHasioB.

5. MeTozb! T0KaJIbHOTO U3MEPEHUS AIEKTPOPU3NUECKUX [TapaMETPOB HAHOMATEPUAJIOB U

HAHOCTPYKTYP.

6. [IporpammHoe o0ecriedeHre CpeICTB TMArHOCTUKYA MaTePUATIOB M HAHOTEXHOJIOTHUA.

7. l'ocynapcTBeHHas cucTeMa aTTecTaluu U ceprudukanuu B Poccun cpeacTs AMarHOCTUKH

JUISL KCCIIeIOBAaHMsl, KOHTPOJIS ¥ aTTECTallMi MaTePHaiOB M1 HAHOTEXHOJIOTUH.

8. CoBpeMEeHHbIE METO/Ibl UCCIIEJOBAHUS, IPUMEHAEMbIE /ISl XapaKTepU3allud HAHOKOMITO3HT-

HBIX MaTepHAJIOB.

9. CoBpeMeHHbIE METO/bI HCCIIEIOBAHUS HAHOKOMITO3UTHBIX MarHUTHBIX MaTepHasoB.

10. CoBpeMeHHbIE METO bl HCCIIEI0BaHUSI HAHOIIOPUCTHIX MaTEpUAIOB.
Tpebosanus k cmpykmype u co0eprHCanHuIo Kypcosou pabomul

KypcoBast paboTa nosmkHa npeacTaBiIATh cOO0M 3aBEpLUIEHHOE MCCIEJ0BAHUE, B KOTOPOM
aHATM3UPYIOTCSA UCCIIe0BATEeNLCKUE NMPOOJIEMBI B pacCMaTpUBaeMoOil 006JacTh, U PacKphIBAETCs
COJIEp’)KaHUE U TEXHOJIOTMH Pa3pelIeHUs] 3TUX MPOOJIEM HE TOJBKO B TEOPETHYECKOM, HO U B
IPAKTUYECKOM IUIaHE HA MECTHOM, PErMOHAJIBHOM WM (eiepaabHOM ypoBHsX. PaboTa momkHa
HOCUTh TBOPUYECKHUH XapakTep, OTBeYaTh TPEOOBAHUSAM JIOTMUECKOIO U YETKOTO M3JIOMKEHHS
MaTepHaia, J0Ka3aTeJIbHOCTU U JIOCTOBEPHOCTH (DAKTOB, OTpa)kaTh YMEHHUS CTYJEHTa MOJb30-
BaTbCs pallMOHAIbHBIMU MPUEMAMU MOUCKA, 0TOOpa, 00pabOTKU U cucTeMaTH3aluu UH(popMa-
LMY U COAEpKaTh TEOPETUUECKHUE BBIBOJBI U IPAKTUYECKUE PEKOMEHAALINH.

CrpykTypHO KypcoBasi paboTa COCTOUT U3 CIELYIOIUX pa3AeaoB: TUTYJIbHBIHI JIUCT, BBE-
JIeHHe, coJiepKaTeNbHasi 4acTb, 3aKJIIOYEHUE, JIUTEpaTypa, NPUIOKEHUs (IpU HEOOXO0AUMOCTH).




O06Bem KypcoBoil paboT poikeH ObITh He MeHee 25 crpanull. OdopmieHne paboThl MPOBOAUTE-
cs Ha nuctax popmata A4, mpudt Times New Roman cyr(kernb14), uarepsain 1, mons (crnpasa
1,2cm, cneBa 3,0cMm, cBepxy u cHU3Y 2,0cM). CCbUIKM Ha LUTUPYEMYIO JIMTEPATYpPy, PUCYHKH U
TabJMIbl CKBO3HBIE. [TyOMHA MUTEpaTypHOro MOMCKA M0 TeMaTUKe KypCOBOM pabOThI 10JIKHA
BKJIIOYAT pabOThI, OITyOIMKOBaHHBIE HE Mo3/1Hee 10 JeT Ha MOMEHT BBIIIOJTHEHUS PAOOTHI.
BrinonHenue KypcoBoi paboThl CKIIAIbIBAETCS M3 HECKOJIBKUX 3TAIlOB: aHAJIU3 JIMTEPATYPHBIX
Y UHBIX MCTOYHUKOB MH(OpPMAINH, COCTABJICHUE TUIaHa pabOoThl, HAKOIIEHHE U 00paboTka (ax-
TUYECKOTO MaTepuasa, HamucaHue u opopmieHue padoThl, 3alUTa KypCOBOW padOTHI (TIPOEKTA).

Kpumepuu oyenusanus kypcogou pabomsi

3aBeplleHHas KypcoBasi padoTa 3a HeJIeNto [0 3allUThl IPEICTABISACTCA CTYIEHTOM PYKO-
BOJIUTEII0, KOTOPBIN pelIaeT BONpOC O AOMYCKe CTYACHTA K 3aIllUTe KYpCOBOW PabOTHI.

Pe3ynbrathl 3amuThl KypcoBOW pabOThI oLeHUBatOTCA AU(GepeHINPOBAaHHON OTMETKOMN
(«OTIMYHOY, «XOPOIIO», «YJOBIETBOPUTEIBHO»). HMke puBeeHbI KPUTEPUH OLIEHKHU:

Tabnuya 12. Kputepun ¥ 1okazareian OLEHUBAaHUS KypCcOoBOil paboThI

Onenka

HEY/T0BJIETBOPUTEILHO
menee 61 0as1a

YIOBJIETBOPUTETHHO
61-80 6as10B

XO0pOIIO
81-90 6a10B

OTJIMYHO
91-100 6a10B

PaOora BbInOIHEHA HE B
COOTBETCTBUH C yTBEP-
’KJICHHBIM TUTAHOM, HE
PaCKpBITO COJICPIKaAHKE
Kaxxaoro Bonpoca. Cty-
JIEHTOM HE CJI€JIaHbI BBI-
BOJIBI 110 TEME pabOTHI.
['pyOble HETOCTATKH B
odopmiieHUH pabOTHI.
[Tpu 3amuTe paboTHI CTY-
JICHT HE BIIAJICET MaTEPHU-
ajJoM, HE OTBEYAEeT Ha
BOTIPOCHI.

Pabora BeIONTHEHA B
COOTBETCTBHUH c
YTBEPIKICHHBIM
IUTAHOM, HO HE IIOJI-
HOCTBIO  PaCKpBITO
COJZICp)KaHUE KaXKIO-
ro Bomnpoca. CTyaeH-
TOM HE CJIeNIaHbl C00-
CTBEHHBIC  BBIBOJIBI
mo TeMe paboThI.
['pyObie HemocTaTku
B odopmienun pa-
o6oter. [lpu 3ammre
paboThI CTYIIEHT Clia-
00 BIIaJEeT MarepH-
aJloM, OTBEYaeT HE Ha
BCE BOIPOCHI.

PaGora BbInmosHe-
Ha B COOTBETCTBHUHU
C YTBEPKICHHBIM
IUIAHOM,  TIOJIHO-
CTBIO  PACKPBITO
COJIepXKaHUe Kax-
noro Bonpoca. He-
3HAYUTEJIbHBIE
3aMevaHus K
oopMIIeHHIO pa-
6otsl. [Ipu 3amure
paboThl  CTyIEHT
BJaJeeT MaTepu-
aJloM, HO OTBEYaeT
HE Ha BCE BOIIPO-
CBI.

PaGoTa BeImoONHEHA B CO-
OTBETCTBUU C YTBEPXKICH-
HBIM IIJIAaHOM, ITOJIHOCTBIO
PacKpBITO coJiep>kaHue
KaKJIOro BONIpoOca, CTy-
JIEHTOM c(HOpMYITHPOBAHBI
COOCTBEHHbIE apTryMEHTHU-
pPOBaHHBIE  BBIBOJBI  TIO
Teme pabotel. Odopmite-
HUEe paboOThl COOTBETCTBY-
€T HpeI[’BfIBJ'IFIeMI)IM
TpeboBanusam. [lpu 3amm-
Te paboOThl CTYIEHT CBO-
00HO BIageeT MaTepu-
aJjoM M OTBEYaeT Ha
BOTIPOCHI.

6. Meroguyeckue MaTepuaJbl, ONpeae/sione Npoueaypbl OLeHNBAHUS 3HAHUI,

yMeHHﬁ, HABBbIKOB H OIIBITA J€ATCJIBHOCTH

Tabnuua 7. Pe3yromamul oceoenus yuebHoU OUCYUNIUHBL, NOOTeXCaljue nposepKe

Pe3yabTarsl 00yueHus
(KoMIeTEeHLNH)

OcHOBHBIE MTOKA3aTeJIN OLIEHKH
pe3yJbTATOB 00yUeHUs

Crioco6eH oprann3oBaTh MET-
posoruyeckoe ooec-redeHune
IIPOU3BOJ-CTBA MATEPUAIIOB H W3-
JIEIUH 3JIEKTPOH-HOU TEXHUKH

(TTKC-4)

3HaTL

—OCHOBHBIE€ METO/Ibl U3MEPEHUI TTapaMeTpPOB U MOAH(UKa-
IIMY CBOMCTB HAHOMAaTEPHAJIOB U HAHOCTPYKTYP (31);

- 3HACT (I)I/ISI/I‘-IGCKI/IG MPUHOUIIBI OCHOBHBIX 9KCIICPUMCH -
TaJIbHBIX METOJIOB MCCIICIOBAHUS MATEPUAIIOB U CTPYKTYD,
HCIIOJIb3YCMbIX B (1)I/I3I/IKG 1 TCXHOJIOTMHW HAHO3JICKTPOHHUKH,
YCJIOBHS ¥l TPAHUIIBI MPUMEHEHHS 3THX MeTOA0B (32).

YMmerh

-BBI6PIpaTB OIITUMAJIBHBIC METObI UCCICA0OBAHUA U




JTUArHOCTHKHU HEOOXOJAMMBIX CBONCTB HAHO- M MUKPOCH-
crem(Y1).
-BBIOPATH U CO3/IaTh MOJIEh CXEMbI U3MEPEHUS MTapaMeT-
POB M TEXHOJIOTHMUYECKOr0 MapuIpyTa ajsi MoaupuKauu

CBOMCTB 00OBEKTOB HAHOTEXHOJIOTUH B dJeKTpoHUKe(Y?2).

Baanern
- MeToamMu 3(PPEKTUBHOTO TTOMCKa MH(OPMAIHH IO
COBPEMEHHBIM METO/IaM UCCIIEJOBAHUI O MEPCIEKTUBHBIX
HATPABIICHUSX PA3BUTHUS yCTPOUCTB JUIsl U3YUCHHUSI M aHA-
nu3a HaHOCTPYKTYp (B1).
-IEPBUYHBIMU HaBBIKAMH HCIIOJIB30BAHUS IPOTPAMMHBIX
CPEIICTB AJISl CO3/IaHUS MaTEMAaTHUECKUX U (PU3UUECKHUX
MOJIEJICH CBSI3aHHBIX C OI[EHKOU IMapaMeTpoOB HAHOMATEPH-
aJIoB, C BHIOOPOM PEKMMOB MOJU(DHUKAIIUN CBOHCTB O0BEK-
TOB HAaHOTEXHOJIOTUH B diekTponuke [1K-3(B2).

Tabnuya 14. Dmanvl popmuposanuss KomnemeHyuu U UCNONIb3yeMble CPeOCmea OYeHUBAHUS

Ne| Cocras

(I)OpMI/IPOBaHl/Ie 3JIEMECHTOB KOMIICTCHIIUMN

1. | Conepxa- (31), (32) Y1), (Y2), (B1), (B2)
HUE
JTaroB
2. Bunst 1.JIexuun 1.JIaGoparopusie pabotel | 1. JlabopaTopHble pa-
3aHsaTuil | 2.KoHcynbranuu 2.CamocTosTenbHas pa- 00THI
3. CamocTosTeNnbHas 6ota 2.CamocrosTenpHas pa-
paborta 3. Kypcogas pabora 6ora
4. KypcoBast pabota 3.kypcoBas paboTa
3. | CpenctBa | 1. llocewenue zanamuii | 1. [Jonyck u gvinonnenue 1.3awuma pezynoma-
omeHuBa- | (cM., paszn.S, Tabmn. 6). | rabopamopnoii pabomol moe 1abopamopHoll pa-
HUSA 2.Konnoxeuym (cm., pasn.5, Ta6m1.9) oomui(cM., paz.s,
(cm., paza.5, Tabn.7) 2. Obpabomka pezyroma- | Tabn.9)

3. Tecmuposanue
(cMm., paza.5, Ta6in.8)
4.3auem

(cMm., pazn.5, Ta6m.10)
5.Kypcosas paboma
(cMm., pazn.5, Tabm.11)

MO8 U N0O20MOBKA omue-
ma o 8bINOJHEHHOU pa-
bome. (cM., pa3n.s,
Ta6:1.9)

3. Tecmuposarue(cM.,
pa3n.5, Ta6mn.8)

4. Konnoksuym(cm.,
pa3n.5, Tabn.7)
5.3auem

(cMm., pazn.5, Ta6m.10)
6.Kypcosas paboma
(cm., pasn.5, Ta6mn.12)

2. Tecmuposanue(cMm.,
pa3n.5, Ta6mn.8)

3. Konnoksuym(cm.,
pas3n.5, Tabn.7)

4 3auem

(cMm., pazn.5, Ta6m.10)
5.Kypcosas paboma
(cMm., pa3n.5, Ta61.12)

Crenenp cOPMUPOBAHHOCTH JIEMEHTOB KOMIIETEHIIMI B paMKaxX U3yUeHHUs JaHHOM JHcC-
[UTUTAHBI BKJTI0OYaeT 3 ypoBHS (cM. Tabnuma 13)

Tabauya 13. Obwue xapakmepucmuxu noxazameneu u Kpumepues OyeHU8aHUs
KOMIIETECHIIMH 10 dTanam

IToxka3aTenn
U KpUTEPUH

3HaThL

YmMmerThb

Baanern




«3a4TeHoy»
(BBICOKHIT YPOBEHB)

Ob6nanaer akTmue-
CKUMU U TeOpeTHIe-
CKMMM 3HAHUSIMH B
npeaenax n3ydyaeMoun
00J1aCTH ¢ IOHUMA-
HUEM TPaHMII PUMeE-
HUMOCTH

Ob6nanaer quana-
30HOM YMEHUH,
TpeOyeMbIX IS
PELICHUS] TBOPUECKIX
3amaq

KonTtponupyer pa-
00Ty, IPOBOJIUT OIICH-
KY, COBEPIIICHCTBYET
JeHCTBUS pabOTHI

«3auTteHo»
(6a30BBIi YPOBEHB)

3HaeT GaKThl,
IIPUHIUIIBL, ITPOLIEC-
Cbl, O0LIME TOHATUS B
Ipezeax u3y4acMou

OO6namaer nquamna-
30HOM MPAKTUIECKUX
YMCHHI, TpeOyeMbIX
JUTSL PEIICHUs OTIpeie-

AJanTHpyeT CBOE T0-
BEACHHE K 00CTOS-
TEJBCTBAM B PEIICHUU
npooiieM

oOJactu JICHHBIX TTPO0JIEM B
00J1aCTH UCCIIEN0Ba-

HHUA

«3auTeHo» O6nanaer 6a3oBeiMu | OOMagaeT OCHOB- Paboraer npu npsimom
(TToporoBBIi OOIIMMHU 3HAHUSMH HBIMH YMEHHSIMH, HaOJII0ICHUH
YPOBEHB) TpeOyeMBbIMU JIJIs1 BBI-

ITOJIHCHUSA IMMPOCTBIX
3aga4

7. YueOHO-MeTOAHIECKOE 00ecIeueHne JUCIUILIHHBI
OcHosHas numepamypa

1. bnecman, A. W. Teoperndyeckre OCHOBBI METOJIOB HCCIIEOBAHHMS HaHOMAaTepUAIOB [DIek-
TpOHHBIH pecypc] : yueOHoe ocobue / A. U. bnecman, B. B. lanpmmna, /. A. [TonoHsHKHH. —
DJEeKTPOH. TeKCTOBbIe JaHHble. — OMCK : OMCKHI roCyJapCTBEHHbIN TEXHUUECKUH YHUBEPCH -
tet, 2017. — 78 c. — 978-5-8149-2506-0. — Pexum mocrtyma: http://www.iprbookshop.ru/
78478.html.

2. AdoHckuii, A. A. DNEKTPOHHBIE U3MEPEHHUSI B HAHOTEXHOJIOTUSAX U B MUKPODJIEKTPOHHUKE
[OnexTponnslii pecypc] / A. A. Adonckuii, B. I1. [Ipsixonos ; nmox pex. B. I1. [IpsikoHOB. —
DJeKTpoH. TeKcToBbIe nanHbie. — Capartos : [Ipodobdpazoanue, 2017. — 688 ¢. — 978-5-
4488-0055-9. — Pexwum nocryna: http://www.iprbookshop.ru/63585.html.

3. [Tanos JL.II., MeToap! n3MepeHus mapaMeTpoB MOJYNPOBOIHUKOBBIX MaTepuanoB. M.:
Boicmas mkona. 1987. 240 c.

4. Metposoruyeckoe o0ecriedeHre HaHOTEXHOIOTHI U MMPOYKIIUK HAHOMHYCTPUH [ DIIEKTPOH-
HbII pecypc] : yueOHoe nocobue / O. JI. Anammuna, C. E. Anapromeukun, C. M. AneBckuit [u
ap.]; mox pen. B. H. KpytukoB. — DiekTpoH. TekcToBble JanHbie. — M. : Jloroc, 2011. — 591
c. — 978-5-98704-613-5. — Pexxum noctyma: http://www.iprbookshop.ru/33401.html

Jlononnumenvnasn numepamypa

1. Aponckuii, A. A. 3meputenbHble TpUOOPHI U MACCOBBIE JIEKTPOHHbBIE U3MEPEHUs [Dek-
TpoHHBIH pecypc] / A. A. Adonckuid, B. I1. JIpIKOHOB. — DIIEKTPOH. TEKCTOBBIE JAaHHbIE. —
M. : COJIOH-ITPECC, 2009. — 541 c¢. — 5-98003-290-8. — Pexxum noctyna: http://
www.iprbookshop.ru/8696.html

2. Hanorexnonoruu. ®usuka. [Iponeccer. luarnoctuka. [Ipudopst. // Ilon penakuueit B.B. Jly-
yuauHa, FO.M. Tauposa. M.: DUSMATIIUT. 2006 — 551c.

3. Kpytukos, B. H. HopmatuBHo-nipaBoBoe o0ecrnieueHue einHcTBa u3MepeHuit. Tom 1 [Dnek-
tpoHHbIH pecypc] / B. H. Kpytukos, C. A. Kononoros, }O. M. 3onoTapeBckuii. — DIEKTPOH.
TeKcToBbIe JaHHble. — M. : Jloroc, 2014. — 736 c¢. — 978-5-98704-793-4. — Pexxum nocrymna:
http://www.iprbookshop.ru/33077.html

4. CmupHoB, C. B. MeTtoipl 1 060pyA0BaHIE KOHTPOJIS MapaMeTPOB TEXHOJIOIMYECKHX IPOLiec-
COB IIPOU3BO/ICTBA HAHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX HHTETPalb-
HBIX cxeM [DneKTpoHHbIH pecypc] : yueOHoe nocobue / C. B. CMUpHOB. — DJEKTPOH. TEKCTO-




BbIe TaHHbIe. — ToMck : TOMCKHI rocyJapCTBEHHBINM YHHBEPCUTET CUCTEM yIPABICHHUS U
paguosnexkrporuku, 2010. — 115 ¢. — 2227-8397. — Pexxum noctyma: http://
www.iprbookshop.ru/13944 . html

5. ®omuHn JI.B. DkcniepuMeHTabHBIE METOIBI (PU3UKU TBEPOTO Tea [ DIEKTPOHHBIN pecypc]:
yuebHoe nocodue/ ®omun J1.B.— DnexTpoH. TekcToBble naHHbIe. — CaparoB: By3oBckoe
obpazoBanmue, 2017. — 185 c.— Pexxum mpocrymna: http://www.iprbookshop.ru/57258.— 35bC
«IPRbooks»

6. Muponos B. JI. OcHOBBI CKaHUPYIOITIEH 30HA0BOM MUKPOCKOIIUH. ¥Y4. TOCOOME /IJIsl CTY ICH-
TOB CTapIIMX KypCOB BBICIIUX YUeOHBIX 3aBeqeHM. Poccuiickas akagemust Hayk, MHCTHTYT u-
3uKku MuKpocTpyktyp. H. HoBropon, 2004.-114 c.

7. Komnerorepnas mukpockonus [Texcr] / B. I'. [Tantenees, O. B. Eroposa, E. 1. Knbikoga. -
Mocksa : Texnocdepa, 2005. - 303 c. : . - (Mup MarepuansoB ¥ TEXHOJIOTHH). - bubmuorp.: c.
302-303. - ISBN 5-94836-025-3 (B mep.).

Humepnem - pecypcoi

1. http://lib.kbsu.ru/ - bubanorexa KBI'Y.

2. http://www.garant.ru/ - CripaBo4yHasi mpaBoBasi cuctema «l apant».

3. http://www.consultant.ru/ -CripaBounas npaBoas cucrema «Koncynbrantllmocy.

4. http://www.studmedlib.ru - 3bC «KoHCynbTaHT CTyIEHTa»

5.www.rusnano.com -OAO «POCHAHO» — ¢arMan pocCUHCKUX HAaHOTEXHOJIOTH
6.www.nanometr.ru -MaTEpHET-KypHAIT «HaHOMETP)» — MasiKk pOCCUNCKOI HAHOHAYKH
7.www.ntmdt.ru -Kommanus HT-M/IT — gopnoct poccuiickoit HaHOUHKXEHEPUU
8.www.portalnano.ru -denepanbHblii HHTEpHET-TTOPTAN «HaHOTEXHONIOIMH ¥ HAHOMATEPHAIIBD)
9.www.nanonewsnet.ru -MHpopMaIIMOHHO-aHATUTUYECKUIA TOPTAJ B 00JaCTH HAHOMHTYy CTPUU
10.www.rusnanonet.ru -MHpopMalilnoHHO-aHATUTHYECKHUH TOPTaj pOCCUICKONW HAlIMOHAIBHOU
HAHOTEXHOJIOTMYECKON CETH

11.www.nanojournal.ru -Poccuiickuii 31eKTpOHHBIH HaHOXKYpPHAJ

12.www.kiae.ru Poccuiickuii HayuHblil eHTp «KypuaTOBCKUN HHCTUTYT»

8. IIporpamMHoOe oOecriedyeHUe COBPEeMEHHbIX
HH(POPMAIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHil

1. CTyeHTBl UMEIOT JAOCTYI K €IUHOMY 00pa3oBaTeIbHOMY IOpPTAITy, TI€ MOTYT B OTKPBITOM
JOCTYIIE TMOJIb30BAThCs PecypcaMu y4eOHO-METOINYECKON JTUTEpaTyphl, SBISIOUIMMHUCS pa3pa-
6otkamu Benymux BY30B Poccun.

2. Jlns peHTHHIOBOTO KOHTPOJIS HCHOJNB3YETCSl CHUCTEMa KOMIBIOTEPHOIO TECTUPOBAHMS Ha
0a3ze mporpammHoro obecrieuenus Moodle.

3. Ilpu BBIMOTHEHUH JTA0OPATOPHOTO MPAKTUKYMa CTYJIEHTHI B 00513aT€ILHOM MOPSIJIKE TPOBOJISAT
00pabOTKy SKCIEPUMEHTAJIbHBIX JAHHBIX C MPUMEHEHHEM MpPOTrpaMMHBIX MakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

4. B pamkax oOecrnedeHuss MPUMEHEHHS KOMIIBIOTEPHBIX TEXHOJOTMH B 00pa3zoBaTebHOM
npoliecce UMEIOTCs CHelMaIu3upOBaHHbIE KOMIBIOTEPHBIX KJlacca ¢ COBPEMEHHBIM MPOTpaMM-
HBIM 00€CTIeYCHNEM 1 UMEIOIINM BBIXO[ B VIHTEpHET.

5. poayktet MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition En-
terprise) moamnucka (Open Value Subscription) Noe V 2123829.

6. Kaspersky Endpoint Security Ctangaptasiii Russian Edition Ne numensun 17E0-180427-
050836-287-197.

7. Apxuarop 7z (6ecratnoe I10).

8. Ilporpamma s pabotsl ¢ pdf mybGnukamusimu Adobe Reader (6ec-muatnoe 110).

10 ITakeT maTemaTuueckoro anaiau3a SMath Studio (6ecruiatHoe I10).

11. Cucrema noctpoenue rpaduko SciDAVis (6ecmuiatrnoe 110).

12. Cpena pa3paboTku BUpTyanbHbIX pubopoB MyOpenLab (6ecrinatnoe I10).


http://www.kiae.ru/
http://www.nanojournal.ru/
http://www.rusnanonet.ru/
http://www.nanonewsnet.ru/
http://www.portalnano.ru/
http://www.ntmdt.ru/
http://www.nanometr.ru/

9. MaTepnajbHO-TeXHHYECKOe o0ecrieyeHrne padoThl

MareprabHO-TEXHUUECKYTO 0a3y JUIs MPOBEACHHS 3aHITUH M0 JUCIUILIMHE COCTaBIISIOT:
- CIIELMAIM3UPOBAaHHAs ay JUTOPHS, UCIIOJIb3yeMasl IIPH MIPOBEIEHUH 3aHATHH JIEKIIN-
onnHoro tuma Ne238, pacmnosnosxkennas mo aapecy: 360004, Kabapauao-bankapckas
pecny6muka, r. Hanpuuk, yi. YepHsieBckoro, 175, yueOHBIH KOpITyc yHUBEpCHUTE-
Ta No4 (OM®), ocHalieHHast MyJIbTUMEIUHHBIM TPOEKTOPOM U KOMILIEKTOM ara-
paTypbl, MO3BOJISIONIEH 1EMOHCTPUPOBATH TEKCTOBBIE U IpaMueCKue MaTepUabl;
- paboyee MecTo MpenoaBaTes;
- pabouue MecTa CTYJICHTOB;
- MEeJIoBast 10CKa.

MyneTMeMiiHas TMpe3eHTalysl, CONPOBOXKAAIOIIAS JIEKIMIO, II03BOJISIET IIPENOIABATENIO

aKIIEHTUPOBAaTh BHUMAHUE CTYJICHYECKOM ayIMTOPHU Ha KITFOUEBBIX BOIPOCAX JIEKIIHH.

JlucuuiuiiHa oOecreyucHa:
- TECTOBBIM MaTepUaJlaMH B 3JIEKTpOHHOU oOyuaromeit cucteme « Moodley» (OTKpbITHIA
YHUBEPCUTET);
- KHIDKHBIM (DOHZIOM OMOITMOTEKH;
- 2JIEKTPOHHBIMH BEPCUAMH YUEOHUKOB.

JlaGoparopHble 3aHATUS MO TUCLUIUIMHE MPOBOJATCS B JlabopaTopuu «Marepuansl U
KOMITIOHEHThI TBEPAOTEIbHON HJIEKTPOHUKHM», OCHAIEHHOM CIEAYIONIMM 000pylIOBaHHEM U
U3MEPUTEIIBHON TEXHUKOM:

1. JJabopaTopHBIil CTEH/ [0 U3YUYEHUIO TEPMOAIEKTPUUECKHUX SBICHUH.

2. YcTraHOBKa MarHETPOHHOTO PACTIBIJICHUSI MaTEPUAJIOB

3. YcTraHOBKa BaKyyM-TEpMUYECKOTO HAIIbUIEHUS! TOHKHUX IUIEHOK

3. YcraHOBKa 171 UBMEPEHHUS YIAEIBHOTO CONPOTHUBIICHHS] TOHKUX IUIEHOK.

4. JIabopaTOpHBIi CTEH]] MU3YUECHUsI MAarHUTHBIX CBOWCTB.

5. JlabopaTopHbIii CTEH]T MO0 U3MEPEHUIO YIECIHHOTO COMPOTHUBICHUS METOJIOM 4-X 30H-
TIOB.

6. JlabopaTopHBIil CTEH]T 10 U3MEPEHHUIO BOJIBTAMIIEPHBIX XapaKTEPUCTUK MOIYIPOBOI-
HUKOBBIX JJIEMEHTOB.

7. JlJabopaTOpHBII CTEH/T IO MIEKTPOXUMUIECKOMY aHOIUPOBAHUIO.

8. JIabopaTopHbIil CTEH ] U3MEpEHHs MapaMeTpOB MOJIYIPOBOIHUKOBBIX MaTEPUANIOB IO
penakcanuu poTompPOBOIUMOCTH.

9. N3mepuTens XapaKTepUCTUK MOIYIIPOBOIHUKOBBIX MTpubOopoB J12-56;

10. OnTrnyecknii MUKpockon Beicokoro pazpemieHuss LATIMET-20.

11. YcraHOBKa KOHTaKTHON CBapKH.

12. JIaboparopusiit ctenn uzmepenust I/1C Xoma.

13. [ludpoBbie BOILTMETPHI, aMIIEPMETPbI, MOCTBHI TIOCTOSHHOTO M MEPEMEHHOI0 TOKa,
reHepaTophbl, oOcUULIOrpadbl, NICTOYHUKU MUTAHUS, MYJIbTUMETPHI U JIp.

14. TIK-4 .

15. HoytOyk- 1 mir.

CryneHTsl MMEIOT A0cTyn uepe3 VHTepHET NOCTyn K 3JIEKTPOHHOM oOydaromiei cucreme
«Moodle» (OTKpBITHII YHUBEPCHUTET), KOTOpAst O3BOJISIET pa3MeIIaTh dJICKTPOHHBIC YIEOHbIE KypChl B
CBOOOTHOM JIOCTYTIE JUIS CTYZICHTOB YHUBEPCUTETA.

[Tpu npoBeieHNH 3aHATHUI JIEKIIMOHHOTO TUIIA, CEMUHAPCKUX 3aHITHH U Jp. UCHOJIB3YIOTCS:
JIUUEHIUOHHOE NPOZPAMMHOE 00ecnedeHue U C60000HO PACNPOCMPAHAEMbLE RPOZPAMMDBL:

v' Microsoft Office muuensus: Jorosop Nel35 or 22.05.2018, gorosop Ne 1-21100 ot 20.09.2017,
ceprudukar ot 29.11.2017, noroop Ne 28/2017-31705322460 ot 29.08.2017, noroop Ne 18/2016-
31603884322 ot 12.08.2016, moroBop Ne 4/14-08 or 14.08.2015, norosop Ne 1/01-12 ot
01.12.2014, nmoroBop  Ne0331100002314000061-0003152-01 or  25.11.2014,  norosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, poroop Ne0331100002314000038-
0003152-01 ot 10.09.2014, ceptudukar ot 20.04.2009, cepruduxar ot 18.06.2008, cepruduxar ot
12.10.2007, cepruduxar ot 14.03.2007;



v apxuBarop 7z, Adobe Acrobat Reader wiieH3ust: mpenocTaBisieTcs: GECIUIATHO HA YCIIOBHSIX TIO
anpecy https://www.adobe.com/ru/legal/terms.html;

v Morzilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome JMIEH3US: TPeIOCTaBISCTCS
OecIIaTHO Ha YCJIOBHSIX JIMIICH3MOHHBIX COTJIAIICHUH Ha IPOTPaMMHOE 00ECTICUYEHHE C OTKPHITHIM
HCXO/IHBIM KOJIOM TI0 azipecy https://code.google.com/intl/ru/chromium/terms.html.

v' . Ilporpamma s pabotsl ¢ pdf myGmukanusvu Adobe Reader (6ec-muiatnoe I10)

v' Tlaker maremaruyeckoro anaamsa SMath Studio (Gecruiarsoe I10)

v Cucrema nocrpoenue rpadukos SciDAVis (6ecruarnoe I10)

v" Cpena pa3paboTku BUPTyaTbHbIX pubopoB MyOpenLab (6eciuaraoe T10)

JI71st CTY/IEHTOB € OrpaHUYEHHBIME BO3MOXKHOCTSIMHE 37I0POBBSI CO3/IaHbI CTICIIMATBHBIC YCIIOBHS
U1 TIoy4yeHust oOpazoBanus. Creluaan3upoBaHHOE MOMEIIEHUE JUIS MHBAINIOB PACIIONOXKEHO MO
anpecy: 360004, KaGapmuHo-bankapckas pecryOmuka, 1. Hampumk, yi. Uepssimerckoro, 173,
IJ1aBHBINA y4eOHBIN KOpIyc YHUBEpCHTeTa, ayauropust Nel45.

B 1ems1x TOCTYIHOCTH TIOTy4YeHHsT BBICIIIETO 00pa30BaHMs IO 00Pa30BaTEIbHBIM IIPOrPaMMaM
VWHBAIMIAMU W JIMIAMHA C OTPaHHYCHHBIMH  BO3MOXKHOCTSIMU  37I0POBbSl  YHHBEPCUTETOM
obecrieunBaeTcs:

v/ aIbTepHATUBHOM BepCHel OPHUIMATBHOTO caiiTa B ceTi «VIHTepHe™ st ClTabOBUISIINX;

v/ PHCYTCTBUE ACCUCTEHTA, OKA3BIBAIOILErO 00YYAOMIEMYCSl HEOOXOIMMYFO TIOMOIILIb;

v [UIsl 'HBATWJIOB U JIKI] C OTPAHHYCHHBIME BO3MOXHOCTSIMHU 37I0POBBSI TI0 CITYXY — JIyOJIMpoBaHue

BCIIyX CIIPAaBOYHOM MH(OpMAIMK O PacIUCAHUU YUYeOHBIX 3aHSTHIL; oOecriedeHre HayleKaluMu

3BYKOBBIMH CPE/ICTBAMH BOCIIPOM3BEICHNS MH(POPMAINY;
TSI MTHBAJTMJIOB 1 JIAI] C OTPaHUYSHHBIMI BO3MOKHOCTSIME 3/I0POBBSI, IMEIOIINX HAPYIICHHS OTTOPHO-
JIBUTaTeIbHOrO anmnapara, Co3/1aHbl MaTepUANTbHO-TEXHUUECKHE YCIIOBHUSI 00CCIIEUMBAIOIINE BO3MOXK-
HOCTh OECTIPETIITCTBEHHOTO JIOCTYTIa O0YJaIOIIUXCs B yUeOHBIE TTOMEIEHNsI, 00BEKTY TIUTAHUS,
TyaJIeTHBIE U IpyTHe MOMEILCHHUs YHUBEPCHUTETA, a TAKKE MPeObIBAaHNS B YKa3aHHbIX MOMEIICHUSX (Ha-
JIMYHE PACIIMPEHHBIX JBEPHBIX POEMOB, TOPYUHEHN U JPYTHX MPUCTIOCOOICHHI).



https://code.google.com/intl/ru/chromium/terms.html
https://www.adobe.com/ru/legal/terms.html

JIuer n3meHeHmni (10MOJTHEHMIT)
B pa0oyeil nporpamMMe JQUCHUIIIMHbBI

b1.B.02.11B.02.01 «ISMEPEHUE IIAPAMETPOB I MOJJUOUKALIUA
CBOUCTB HAHOMATEPUAJIOB U HAHOCTPYKTVYP»

11.03.04 — Dj1IeKTPOHUKA M HAHOYJIEKTPOHHMKA Ha 202 -202_ y4eOHbIii roj
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IlepeueHb BHOCHMBIX
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OT « »

202 1.

MOIUCH

/ P.I. TemeB /

pacudpoBKa TOAIUCH

Jata
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