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I.He.]'ll/l H 3aJa4YH1 OCBOCHHUA JUCHHUITJIMHBbI

Heap n3yyenusi AUCHMILUIMHBI CHOPMHUPOBATH 3HAHUS Y CTYJIEHTOB B 00JIACTH TEOPUH U
IIPAKTUKU DKCIIEPUMEHTAJIbHBIX MU3MEPEHUN IapaMeTpPOB M OCHOB TEXHOJIOTHWM HaIpaBICHHOU
Mou(UKaIK CBOWCTB HAHOMATPUAJIOB U HAHOCTPYKTYP, COCTABIISIIOIIUX OCHOBY 3JIEMEHTHOMN
0a3bl AIEKTPOHUKU U HAHODJIEKTPOHUKH.

3agayu AUCHMILINHBI:

- TOATOTOBKA OakajaBpa K OCBOGHHIO OCHOBHBIMU JKCIIEPHMEHTAIILHBIMUA METOJIAMH U
METOJMKAMU HM3MEPEHHUs XapaKTePUCTUUYECKHX pa3MEepoB, XUMHUYECKOro U (pa30BOr0 COCTaBa,
CTPYKTYpPHBIX TapaMeTpoB M (PYHKIHMOHAIBHBIX CBOMCTB(AICKTPOPUIUUECKUE, ONTHUCCKHE,
TepMOTaJlbBAHOMAarHUTHbIE, MATHUTHBIC) HAHOMATEPUAIOB U HAHOCTPYKTYP;

- MOJITOTOBKA OaKaiaBpa K OCBOCHHUIO (PH3UKO-TEXHOJIOTHYECKUX MPOIIECCOB MOAU(DUKA-
I[UU CBOMCTB MMOBEPXHOCTU U 00beMa HAHOMATEPUAJIOB U HAHOCTPYKTYP.

- MOJITOTOBKA OaKajiaBpa K OCBOSHUIO METOJIaMH CTaTHCTUYECKOI 00paboTKH pe3yibTa-
TOB M OLEHKU MOTPEIIHOCTH U3MEPEHHUIA.

Henu m 3amauu AMCUMILIMHBI OPUEHTHPOBAHBI Ha MOATOTOBKY CHELMAIUCTOB, CIOCO0-
HBIX pelaTh NpoOIeMbl, BOSHUKAIOUIUE MPU MPOU3BOACTBE U IKCIUTyaTallMU M3ENIUN 3IIEKTPO-
HUKH U HAaHOAJICKTPOHUKH C YUETOM OOJIACTH, THIOB U 33/1a4 NMPOECCUOHAIBHON I€ITEIbHOCTH
B COOTBETCTBUHU C MPO(ecCrOHAIBHBIMHI CTaHJapTaMu:

® 40.058 «H)KeHep-TeXHOJIOr 10 MPOU3BOJCTBY M3JEIMA MUKPOIJIEKTPOHUKH», KOTO-
peiii yTBepxAeH npukazoM Muntpyaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBan Mu-
aroctoM Poccun 29.07.2019 Ne55439;

® 40.104 «Crnenuanuct 1Mo U3MEpPEeHUIo MapamMeTpoB U MOAU(UKAIIMKN CBOWCTB HAHOMAa-
TEpPUAJIOB U HaHOCTPYKTYpP», KOTOPBIN yTBEpKJeH npukazoM Muntpyna Poccuun ot 07.09.2015
Ne593u (B penakuuu, BBenenHoii B aeiictsue ¢ 20.01.2019 r. npukazom Muntpyaa Poccuu ot
14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r. Ne38983.

2. Mecto qucuumiunsl B ctpykrype OIIOII BO

JucuuruinHa (MOyib) OTHOCUTCSI BapUaTUBHOM YacTu Giioka | JUCHHUIUIMH 1O BBIOOPY-
b1.B./IB.02.01. y4yebnoro muana nmo HampasiieHuto noaroroBku BO 11.03.04 Dnexktponuka u
HaHORJIEKTPOHUKA, Mpoduis: «CoBpeMeHHble MHPOPMALMOHHBIE TEXHOJOTUU B 3JIEKTPOHHOM
TEXHHUKE.

[IpenoaBanye AUCHUIUIMHBI Oa3UpyeTcss Ha 3HAHUSX, MOJTYYEHHBIX MPU U3Y4YEHHUH JIHC-
muIuIMH: «Marematuka», «@usuka», «MeTposorus, cTaHAapTU3alus U TEXHUYECKUE H3Mepe-
HUs», «Marepuainsl JIEKTPOHHON TEXHUKW», «KOMIIOHEHTHI 2JIEKTPOHHOW TEXHUKHW», «OCHOBBI
TEXHOJIOTUHM 3JIEKTPOHHONW KOMIIOHEHTHOW 0a3bl», «CKaHHpYIOLIas 30H/I0Bas MHKPOCKOIUS,
«IIpakTrKa 1O MOJIYYEHHIO NMEPBUYHBIX YMEHUN M HABBIKOB HAYYHO-HCCIIEIOBATEIBCKON Aes-
TEIbHOCTU Y.

OcBoenne y4eOHOW IUCHMIIMHBI HW3MEpPEHUE MapaMeTpoB U MOJIUGUKAIMS CBOWCTB
HAaHOMATEpPHAJIOB M HAHOCTPYKTYp, HEOOXOAMMO MJii MOCHEAYIOLIEro M3Yy4eHUs IUCLMIUIMH:
«ATOMHO-30HI0Basi ToMOrpadusi HAHOMAaTEPUAIOB U HAHOCTPYKTYp», «KopmyckylsipHO 30H0-
Bas HAHOTEXHOJOTHs», «Du3uKa MOIYNPOBOAHUKOB U IMOJYHPOBOJHUKOBBIX HAHOCTPYKTYDY,
BBITTOJIHEHUS] BBIMTYCKHOM KBaIM(UKAMOHHOW pabOThl M NMPUOOpETEHHs 3HAHUH, YMEHMHA WU
HABBIKOB YaCTUYHO TMPOJAEMOHCTPUPOBATH CIIEAYyIOIIMe OOO0OIIEHHbIE TpPyAOBble (YHKIUU
(OTD):

® Pa3pa0oTka eTUHUYHBIX TEXHOJIOTHUYECKUX MPOILECCOB M PEKOMEHJALUM M0 yCTpaHe-
HUIO U TpeAyNpexIeHHI0 OpakoB B MPOU3BOJCTBE M3AEIHI MUKPOAIEKTPOHUKHU (Ipodeccuo-
HanbHbIN cTtangapt 40.058 «HXeHep-TexXHOJIOr 0 NPOU3BOACTBY M3JAEIMN MHUKPOIJIEKTPOHU-
K1», KoJ B, ypoBeHb kBanmudukauu 6).

® Pa3pa0oTka TUIOBBIX TEXHOJOTHYECKUX IMPOLIECCOB U IJIAHHUPOBOK PabOUMX MECT U
IPOM3BOJICTBEHHBIX YYaCTKOB Ha MPOU3BOJICTBE M3JEIUN MUKPOUIEKTPOHUKH (IpodeccuoHa b-



Heli ctangapt 40.058 «HXeHep-TeXHOJIOr MO0 MPOM3BOACTBY U3JAEIUA MUKPOAJIEKTPOHUKNY,
ko C, ypoBeHb KBamu(pUKaIuu 6).

o COBEpIICHCTBOBAHHUE TPOIIECCOB M3MEPEHUI MapaMeTpoB M MOIM(HUKAIIMKA CBOHCTB
HaHOMAaTEPHAIOB U HAHOCTPYKTYp (mpodeccronanbubiii ctanaapt 40.104 «Crenmnanuct 1o us3-
MEpPEHHUIO TMapaMeTpoB W MOIU(HUKAIMH CBOMCTB HAaHOMATEPHAJIOB M HAHOCTPYKTYp», kox C,
YpOBEHb KBaIM(puKanuu 6).

1.3. TpeboBaHus K pe3yJibTaTaM OCBOEHHS AU CHUILTHHBI(MOLYJIs1)

B cootBerctBuun ¢ ®I'OC BO u OIIOII BO nanpasnenus noarorosku BO 11.03.04
DNEeKTPOHMKA U HAHOAJIEKTPOHUKA U3yUYeHUE AUCUUILTUHBI (MOIYJIsl) U3MEPEHUS MapaMeTpoB U
Moau(dUKaIKs CBOMCTB HAHOMATEPUATIOB U HAHOCTPYKTYP HAIIPABJIICHO HA YaCTUIHOE (POPMHPO-
BaHUE 3JIEMEHTOB CJIEAYIOLIEH KOMIETEHIIUU:

Kareropus Kon n nHaumeHnoBanue NuaukaTopsl (MoKa3aTen) 10CTHAKE-

KOMIIeTeHIMU/ THII KOMIIEeTEHI[UN HUSl KOMIIETeH M i

3aaa4

Tum 3agau nmpodec- ITKC-4 Crioco6en op- IIKC-Bb.4.1. Cniocob6eH mpUMEHSATh METO-

CUOHAJILHOM Jesi- raHMW30BaTh METPOJIO- JMYECKylo 0a3y M3MEPEHMH NapameTpoB

TEIBHOCTH: TIPOU3- rHYecKoe odecreye- TEXHOJIOTMIECKUX HPOLECCOB U TECTHPO-

BOJICTBEHHO- HUE TTPOU3BOCTBA BaHKe MpOLYKTa pOH3BOACTEA

TEXHOJIOTUYECKUH MaTepHuajioB Y U3Je- IIKC-b.4.2. CnocobeH ocylecTBIsATh
JIH# SJICKTPOHHON POBEPKY, HACTPOIKY U KATMOPOBKY
TCXHHUKH 3JIEKTPOHHOM HM3MEpPUTENIbHOW arnmnapa-

TypbI

dopmupoBaHue MpoPeCCHOHATBHBIX KOMIIETEHIIMHA OCYLIECTBISETCS B COOTBETCTBUHU C
npodeCCHOHATBLHBIMHI CTaHIAPTAMHA M OPHEHTHUPOBAHA HA BBHITIOJHEHNE 000OMICHHBIX TPYAOBBIX
¢bynkuuit (OTD) u TpynoBbix ¢pyHkuuit (TD):

IIpodeccnonanbuas | lIpogeccuonanbusplii | O6o0menHas Tpy- | TpyaoBas pyHkuus

KOMMEeTEHIUsI CTaHAApT noBasi PyHKIHSA
INKC-4 Criocoben 40.104.Crnenuanuct B. Pazpabotka enu- B/01.6. Ananu3z
OpraHU30BaTh MET- M0 U3MEPEHUIO Tlapa- | HUYHBIX TEXHOJIOTU- | MPUYUH Opaka npu
posoruyeckoe ooec- | METPOB U MOAM(HKA- | YECKHUX MPOLIECCOB U | U3TOTOBJICHUU U3Jie-
MeYeHre MPOU3BOJ- | LIUU CBOMCTB HAHOMA- | peKOMEHIAIIHI 10 JUH MUKPORIIEKTPO-
CTBa MaT€pUAIOB M | TEPHAJIOB M HAHO- YCTpaHEHHIO U Tpe- HUKU U pa3paboTka
U3JIENTNI DJIEKTPOH- CTPYKTYD TYNPEXICHUIO Opaka | peKOMEHAANUH 10
HOU TEXHUKU B IIPONU3BOJICTBC U3- X YCTpaHCHUIO U
JIETTNA MUKPOIJIEK- MPEAYTIPEKICHHUTO
TPOHUKH B/02.6. Pa3zpaboTka

€IMHUYHBIX TEXHO-
JIOTUYECKUX MPOLEC-
COB HU3TOTOBJICHUS
W31ETUN MUKPO-
BJIEKTPOHHUKHU

C. Pa3pabotka Tuno- | C/01.6. Pazpabotka




BBIX TEXHOJIOTHYE-
CKHX IPOIIECCOB U
TUTAHUPOBOK pabounx
MECT U IPOU3BO/I-
CTBEHHBIX YYaCTKOB
Ha IIPOU3BOICTBE U3-
JIeTINA MUKPOAJIEK-
TPOHUKHU

M ajarnTamnus TUIIO-
BBIX TEXHOJIOTHYEC-
CKHMX MPOLIECCOB U3-
TOTOBJICHUS M3ACIIHN
MHUKPOIJICKTPOHUKH

C/02.6. Pa3paboTka
IUTAHUPOBOK pado-
YUX MECT M Y9aCTKOB
Ha TIPOU3BOJICTBE
W3IEIUN MUKPO-
INMEKTPOHUKHU

40.104 «Coeuuanuct
110 U3MEPEHUIO Tapa-
METPOB U MOJUpUKA-
IIU1 CBOMCTB HAaHOMa-
TEpPUAIOB U HAHO-

CTPYKTYDP»

C. CoBeplieHCTBOBA-
HUE MIPOLIECCOB U3ME-
pPEHUI1 mapameTpoB U
MoupUKAIIT
CBOICTB HaHOMaTe-
pHUaIOB M HAHOCTPYK-

Typ

C/01.6. Moaepumu3a-
IUS CYIIECTBYIOLITUX
Y BHEJIPEHUE HOBBIX
METOJ/IOB U 000py10-
BaHUS IS U3Mepe-
HUI ITapaMeTPOB
HAaHOMAaTEPHAJIOB U

HAHOCTPYKTYP.
C/02.6. Monepum3a-

nus CymeCTBYIOINX
1 BHCAPCHNEC HOBBIX

MPOIIECCOB U 000PY-
JIOBaHUS JIJIsl MOJIN-
(uKkanuy cBOMCTB
HaHOMAaTepHaJIoB U

HaHOCTPYKTYD

B PE3YIBbTATEC OCBOCHUA JUCHUIIJIMHBI CTYJCHT OOJIKCH:

3HaTh:

-COBOKYITHOCTh CBOMCTB U MapaMeTpOB HEOOXOIUMBIX U JOCTATOUHBIX JUIsl XapaKTepusa-
LMY pa3IuYHbIX HAHOMATEPUAIIOB U HAHOCTPYKTYD;

-OCHOBHBIE METO/IbI U3MEPEHMI CBOWCTB HAHOMATEPHUAJIOB U IIAPAMETPOB HAHOCTPYKTYD;
-Ha3HAYEHUE, TUIIOBYIO alMNapaTHYI WIA CXEMHYIO PEAJU3aLUI0 METOIOB HU3MEPEHUU
OCHOBHBIX CBOMCTB U ITapaMETPOB HAHOMATEPHUATIOB U HAHOCTPYKTYP;

-METO/Ibl OIICHKH MOTPEIIHOCTEH U MPeICTaBICHHs pe3yIbTaTOB U3MEPEHUI (PU3NUECKUX
BEJINYUH;

-OCHOBHBIE CTAaH/IapPThl HOPMATHUBHBIE aKTHI MO TNIAHUPOBAHUIO M OPTaHU3alMU paboT 1o
M3MEPEHUIO TapaMeTpoB U MOIM(UKAIIMKM CBONCTB HAHOMATEPUaIOB U HAHOCTPYKTYD;
-OCHOBHBIE TEXHOJOIMUYECKHE MpPOIecChl MOIU(HUKAIMM CBOWCTB HAaHOMATEpUAJIOB U

HaHOCTPYKTYP.

YMmeThb:

— HCIIOJB30BAaTh B I/ISMepeHI/IﬂX TeXHI/IKy pa6OTI)I Cco CTaHJIapTHI)IMI/I (STBJ'IOHHI)IMI/I, KOH-
TPOJBHBIMU) 0Opa3aMH | MPOIIECCAMU;

— TPUMEHATh METOJIbl 00paObOTKU U MPECTABICHUS PE3YIbTaTOB U3MEPEHUI;

— TPUMEHATH Ha MPAKTUKE 3HAHUS OPTaHU3AIMU U MPOBEIEHUS MPOIECCOB MOAU(PUKAIIUU
CBOMCTB HAHOMAaTEpHAJIOB U HAHOCTPYKTYP;



— aHaJM3MPOBATh M CHUCTEMATHU3UPOBATH PE3YJbTATHI UCCIEAOBAHUM, MPEACTABISTh MaTe-
pHalibl B BUJI€ HAYYHBIX OTYETOB, MyOIHKAIIHii, Tpe3eHTAIH

Baagern:

U K TIPOIecCy MOAU(DHUKAIINN UX CBOWCTB;

aTanuu.

pHAJIOB U HAHOCTPYKTYP;
— OCHOBaMH TMPOBEJACHHUS Tpolecca MOAU(DHUKAIMN CBOHCTB HAHOMATEPUATIOB U HAHO-

CTPYKTYP.

4. Conep:xanue ¥ CTPYKTYpa JMCHHUILIHHBI

Conep:xaHue pa3ieioB IMCHHILIAHBI

OCHOBaMH IMMOATOTOBKH HAHOMATECPHUATIOB U HAHOCTPYKTYP K UBMCPECHUAM HUX IIapaMETpPOB
HaBbIKaMU MECTPOJIOTHYECKOI'0 COMMPOBOXKACHUA TEXHOJOIMYCCKUX MPOLECCOB 1 JKCIIITY-

OCHOBaMU IPOBEJCHUS U3MEPEHU TapaMeTPOB HAHOMATEPUAIOB U HAHOCTPYKTYP;
OCHOBAMH CTATUCTHUYECKOW 00pabOTKU PE3ysIbTaTOB U3MEPEHU MmapaMeTpoB HaHOMATe-

B tabnuue 1 npuBoaNTCS ONKcCaHue COAEPKAHUS IUCHUIUIMHBI, CTPYKTYPUPOBAHHOE IO
paszenam, ¢ yKazaHUEeM I10 KaKI0MY pa3zieny GopMbl TEKYIIEro KOHTPOJIS: 3aluTa JadopaTop-
Hoii pabotsl (I13), kommoksuym (K), rectupoBanue (T).

Tabnuya 1. Codepoicanue pazoenos OUCYUniuHsl

Kon
KOHTPOJIHN-
HaumeHnoBanue pyell:mﬁ Popva
Ne paszea Conep:xanue pa3aesia Kommeren- | reKymero
wHH (1 e KOHTPOJIS
4acTH)
1 Beenenne B |Kimaccupukanust HaHooObekTOB, HaHomarepuanoB| I[IKC-4 | T, K, I13
JUCUUIUIMHY (M HAaHOCTPYKTYp. MEeTpoJIOTMYEeCKUE  aCIEKThI
HaHoumHaycTpuu. Kiaccudukanust cpencts usme-
penuii . IlorpemHocTy HM3MEpPEeHUN U XapaKTEepH-
CTUKM CpEACTB H3MEpeHud . Buasl u3MepeHuil.
Mertoabl usmepenui . Buapsl kouTpons . Buasl uc-
nbITaHUN. MeToAbl CTAaTUCTUYECKON 00pabOTKHU pe-
3yJIbTaTOB M3MEpeHHi u (opmbl UX MpeacTaBie-
HUsg. OCHOBHBIE CTaH/IAPThl HOPMATUBHBIE aKTHI 11O
TUTAHUPOBAHHUIO U OpPTaHM3alMKu padoT Mo U3Mepe-
HUIO MapaMeTpoOB U MOJU(PHUKAIMKA CBOWCTB HAHO-
MAaTEepUAIOB U HAHOCTPYKTYP.
Metoasl  u3me-| Onruueckas MUKpocKomnus. CKaHUPYIOIIasi aTOM- IIKC-4 | T,K, II3
pEeHUsl XapakTe-|HO-CUJIOBasl U TYHHEIbHAasi MUKpOocKonus. CKaHU-
PUCTHUYECKHX  [pYyIOIIAs pacTpoBasi U MPOCBEUMBAIOIIAS JIEKTPOH-
) pa3MepoB HaHO-|HAas MHUKPOCKOMUs. PeHTreHo M pakiinoOHHbIE Me-
00BEKTOB, TOJbI aHAJIM3a HAHOMAaTepruasioB. MeTo bl onpee-
HaHOMAaTepHua- |JIEHUs YAECIbHON TOBEPXHOCTH, IOPUCTOCTH U pa3-
JJOB M  HAHO-|Mepa YacCTHUIl HAHOTIOPOIIKOB
CTPYKTYP
3 OcHOBHBIE  Me-| 30HJIOBBIE METOJbI M3MepeHus yaenpHoro compo-| [IKC-4
TOABl U METOJU-|TUBJNEHUS: OJHO30HIOBBIN, JBYX30HJOBBIM, Tpex- T,K, 13
KM  W3MEPEHMS|30H/IOBbIA, YETHIPEX30HIAOBbIN W MATU30HIOBBIN
ANIEKTpOoPU3NYE- [METOABl HM3MEPEHHUS YACIBHOTO COMPOTHBICHUS.
CKMX CBOWCTB M|MeToA BCTPEUYHBIX 30HJIOB. U3MEPEHHSI COMPOTHUB-
[apaMeTpoB nenusi. KoOHTakTHbIE M OECKOHTAKTHBIE METOJbI
HAaHOMATepHa- |U3MEPEHUS YAEIBHOIO CONPOTHUBICHUU: MeTon




J0B W HaHo-Ban-mep-Ilay. Meron Ban-aep-Ilay ning usmepenus
CTPYKTYp KOHIIEHTPAllMd W TMOJABIKHOCTH. TpeOoBaHUS K
KOHTaKTaM, METOJbl WX H3TOTOBJIEHHS, IPOBEpPKA
OMUYHOCTH. EMKOCTHON ¥ MHIYKTUBHBIA METOJBI.
CBUY-meronsl. Meroasl onpezeneHus napaMeTpoB
MOJIYITPOBOJTHUKOBBIX MaTepHUAJIOB C HCIOJIb30Ba-
HueM 3¢dekra Xosuia B MOCTOSHHBIX U MEPEMEH-
HBIX 3JIEKTPUYECKUX U MAarHUTHBIX nosisix. KBanto-
BbIH 3 dekT Xomia. MeToibl U3MEPEHUS mapaMeT-
POB HEpPaBHOBECHBIX HoOcUTeNEH (MOJABUKHOCTD,
BpeMsl KU3HU, TUPPy3HUOHHAS AJTUHA U T.JI.. METOA
CTaIlMOHAPHON (POTOMPOBOUMOCTH, PEIIAKCAINH

CBOMCTB HAHO-|CTUK HaHOOOBEKTOB, HAHOMATEpPUAJIOB U HaHO-
MaTepuajoB  HU|CTPYKTyp: Pa3mepHble U KBaHTOBO-pa3MepHBIE (-
HAaHOCTPYKTYp |pexTel. Ponp moBepxHOCTH B (QopMUpOBAHUU
CBOWCTB HAaHOOOBEKTOB M HAaHOMAaTepHAJlOB. XHU-
MUYECKHE U D3JIEKTPOXUMHUECKHE METOAbl MOIU-
¢duKanu HaHOOOBEKTOB U HAHOCTPYKTYp. MoHHO-
U IJa3MEHHbIE METO/bl MoJau(pUKalMM HaHOMAaTe-
pHAJIOB M HAHOCTPYKTYp. JlazepHble MeTOIBI MO-
quuKanuy. YTpaBieHHE CBONCTBAaMH HaHOMAaTe-
pHaIoB MeToAaMU (U3UYECKOTO U XHUMHUYECKOTO
JUCIIEPTrUPOBaHUS.

($hOTOMPOBOAUMOCTH.
4 Meroas uccne- | Ontuueckue MeToasl u3Mmepenus: xapakrepuctuk| I[IKC-4
JIOBaHUS 30HHOM [30HHOW CTPYKTYp: IIMPUHA 3allpPEIICHHOW 30HBI, T,K, 113
CTPYKTYpPHI SHEPrusi aKTHBAIMS TPUMECEH, dHeprus odpa3oBa-
HUS 3KCUTOHOB. TepMOCTUMYIHPOBAHHBIE METO/BI.
@du3nueckrue OCHOBBI PENAKCAIIMOHHOW CIIEKTPO-
ckonmuu rayookux ypoBHeill (PCI'Y).. OcHoBHble
Buasl PCI'Y: emxoctHas u tokosas PCI'Y.
5 Metoasl u3Me- I[IKC-4
peHus MarHuT-|MarHUTHO-CUJIOBAas MUKPOCKOITHUS T,K.JIP
HBIX CBOHCTB
6. Metonst Moau-| ®usnveckre U PU3UKO-XUMUUICCKUE ocuoBel| [IKC-4
dbukanuu HaIpPaBJICHHOIO M3MEHEHMSI CBOMCTB U XapaKTepHu- T,K,JIP

4.2. CTpyKTypa AMCHMILIHHBI

Tabnuma 2. Obwas mpydoemkocms oucyuniunsl cocmasisem 4 sauemmuvix eounuywt (144 ua-

c08)
Tpynoémkoctb, yachl
Bun pa6orsl
8
Bcero
cemMecTp
OO6m1as TpyA0€MKOCTh (B Yacax) 144 144
KonraktHas paborta (B yacax): 66 66
Jlexumum (JI) 44 44
[Ipaktuueckue 3ausarus (I113) 22 22
CamocrosTenbHas padboTa (B yacax), B TOM 51 51
qrclie KOHTaKTHAsI:

CamoCTOsTeThHOE U3YUYCHHE PA3/ICIIOB 48 48

CaMoIIoAroTOBKA:




Kypcosas pa6ora (KP) 9 9
IToaroroBka U MPOX0XKACHUE IPOMEKYTOUHOU
aTTeCTaluu
DK3amep 27 27
Bun npomexxyTouHol arTecTanuu 9K3aMeH, K/p
4.3. JlekunoHHbIE 3aHATHS
Tabauya 3. [lepeuenv neKyuoHHbIX 3aHAMULL
Kon
Ne KOHTPOJIUPY-
/- Tema eMoii Komre-
wn TeHU U (WIn
ee 4acTu)
[IKC-4
1 | MeTponoruyeckue acreKTbl HAHOUHYCTPUH.
2 | OnTuyeckas MUKPOCKOIIHS. TIKC-4
3 | PentrenoaudpakiimOHHBIC METO/IbI aHAIM3a HAHOMATEPUATIOB. IIKC-4
4 CxkaHupymo1as pacTpoBasi U IpOCBEUMUBAIOLIAs HJIEKTPOHHASI MUKPOCKO- IIKC-4
U,
5 | 30H10BBIE METO/BI U3MEPEHUS YACIBHOIO COIIPOTUBIICHUS. TKC-4
[IKC-4
6 KoHTakTHBIE 1 OECKOHTAKTHBIE METO/IBI H3MEPEHUS YICIBHOTO COTIPOTHB-
JICHUS
[IKC-4
7T | OnTudeckue METOIbI M3MEPEHHS XapaKTEPUCTUK 30HHOM CTPYKTYp
[IKC-4
8 | MeTop! u3MepeHus mapaMeTpOB HEPABHOBECHBIX HOCHTENEH
o [KC-4
9 MeTtob! onpeiesieHns yieIbHOW MOBEPXHOCTH, IOPUCTOCTH U pa3Mepa ya-
CTHI] HAHOIOPOILIKOB
duznyeckue 1 GU3NKO-XUMUYECKHE OCHOBBI HAIPABICHHOI'O N3MEHEHUS [IKC-4
10 | cBONCTB M XapaKTePUCTHK HAHOOOBEKTOB, HAHOMATEPHUATIOB U HAHOCTPYK-
Typ
11 HonHo- 1 mna3MeHHbIe METOIbl MOAU(PHUKAIIMY HAHOMATepUaIoB U HAHO- IIKC-4
CTPYKTYP.
12 XUMUYECKUE U AIEKTPOXUMHUYECKUE METOBI MOIU(PHUKAIIE HAHOOOHEKTOB IIKC-4
1 HAHOCTPYKTYP.
[KC-4
13 | JIazepHble MeTOABI MOIUDUKALINH.
14 VYnpasiieHue cBOMCTBAMHU HAHOMATEPUAIOB METOJaMH (PU3NYECKOTO U XH- [IKC-4
MUYECKOT0 JUCIEPTUPOBAHUSI.
4.4. llpakTuyeckue (CeMuHaApCKUe) 3aHATHS
Ne HanMeHoOBaHMe NPAKTHYECKUX 3AHATHH Kox
/i KOHTpOJIHpYe-
MOii KOMIIETEeH-
uuu (1Jam ee
4acTu)
1 Onpenenenre X0MI0BCKOW MOJBUKHOCTH U KOHIIEHTPAIlMA OCHOBHBIX HO-
cuTesel 3apsaa B OJIyIPOBOJHUKAX. TIK-3
2 | Onpenenenue auddy3uOHHON JITMHBI M BPEMEHH JKU3HU HEPABHOBECHBIX HKC-4




HOCUTEJICH 3aps/ia B MOJYIPOBOAHUKAX.

3 | Ompenenenue TIMPUHBI 3aNPEIIEHHON 30HBI METOJIOM TEPMOCTUMYIUPO- IIKC-4
BaHMS HJIEKTPOIIPOBOIHOCTH.

4 | O6paboTka 1 KonruecTBeHHBIN aHamn3 ACM n300pakeHui. 1KC-4

5 | Monudukanus MoBepXHOCTH KPEMHUSI METOIOM aHOAUPOBAHUSI. HKC-4

6 | OnpeneneHue yaelbHON NOBEPXHOCTH HAHOCTPYKTYHPOBAHHOI'O KPEM- 1KC-4
HUSL

4.5. JlabopaTopHbie padoThI
JIaGopaTopHbIe 3aHATHS HE TPETYCMOTPEHBI IIPOTPAMMOMA
4.6. CamocTosiTeIbHOE M3YUeHHE Pa3/1eJI0B M CUMIIIMHBI

Tabmuna 5. CamocmosmenvHoe uzyueHue pazo0enos OUCYUNIUHDL

No Kon
KOHTPOJIHpYe-
Bonpocsl, BLIHOCHMbIE HA CAMOCTOSITEIbHOE H3yUYeHHe MOM KoMme-
n/ TeHU MU (WU ee
I 4acTH)
Knaccudukarus HaHOOOBEKTOB, HAHOMATEPHAIOB U HAHOCTPYKTYP. IIKC-4
2 | Ckanupyromias aTOMHO-CUIIOBAsl 1 TyHHEJIbHAsE MEKPOCKOIIHS IIKC-4
Merton Ban-nep-Ilay. Meron Ban-nep-Ilay nis usamepenust KOHUEHTpALUU U HKC-4

3 | noaBWXKHOCTH. TpeOoBaHUs K KOHTaKTaM, METO/bl UX U3TOTOBJICHUS, IPO-
BEepKa OMUYHOCTU. EMKOCTHON ¥ MHAYKTUBHBINA MeTObl. CBU-MeTObI.

MeTtoapl onpeiesieHus napaMeTpoB MOJYIIPOBOJIHUKOBBIX MaTEPHAIIOB C UC- 1IKC-4
4 | nmonp3oBaHueM 3P dekxra Xosula B MOCTOSHHBIX U IEPEMEHHBIX dJIEKTpUUe-
CKUX U MarHUTHbIX noJsix. KBanToBbll apdexT Xona.

TepmocTuMynupoBaHHbIE METOAbI. DU3HUECKUE OCHOBBI PeJIaKCAIHOHHOM HKC-4
5 | cnektpockonuu riayookux ypoHert (PCI'Y).. OcnoBHble Buasl PCIY: em-
KocTHas u TokoBas PCI'Y.

6 | Metoza BCTpEUHBIX 30HJ0B. N3MEPEHUS CONPOTHUBIICHUSI. TIKC-4

5. OueHouyHbie MaTepuabl AJIsl TEKYLIEro U py0e:KHOr0 KOHTPOJIS yCIIeBAeMOCTH
1 MPOMEKYTOYHOM aTTecTANNU

OneHouHbIe MaTepUalIbl Ul TEKYILEro, pyOeKHOT0 KOHTPOJISl YCIIEBAEMOCTH U IIPOMEXY-
TOYHOW aTTeCTAallMM CTYAEHTOB IO IMCLUIUIMHE OIpPENeNsioTCs y4eOHBIM IUIaHOM 00pa3oBa-
TEIbHOU MPO-TpaMMbl U JIEHCTBYIOIIKUM MOJIO)KEHUEM O OalllIbHO-PEMTUHIOBOW CHCTEME aTTe-
CTallUM CTYIEHTOB OOydYaroIluxcs IO MporpaMmamM Beicuiero oOpasoBanusi Kabapauno-
bankapckoro ynusepcurera(Ilpukas Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrectauuu obyda-
IOIIMXCS OLIEHUBACTCS KaueCTBO pabOTHl Ha 3aHATUAX (YMEHHE BECTU JUCKYCCHIO, CIOCOOHOCTh
4€TKO (POPMYIHPOBATH CBOU MBICIH), YPOBEHb MOATOTOBKH K CAMOCTOATEIBHON JESITENIbHOCTH,
Ka4eCTBO BBIMOJHEHUS 3aJaHuil (KypcoBoil paboThl, 1abopaTopHbIX padoT u ap.). Tekymwuit u
pPYOEXKHBIN KOHTPOJIb YCIIEBAEMOCTHU CTYAEHTOB MO JUCLUUIUIMHE MPOBOAUTHCA MO TPEM KOH-
TPOJNBbHBIM ToukaM. B konne 1/3 cemectpa 1-s1 KOHTpOJIbHAS TOYKA, BTOPAst KOHTPOJIbHAS TOYKA-
KOHell 2/3 ceMecTpa, a TpeThsl KOHTPOJIbHAS TOYKA MOCIIEIHUE IBE HEJENIU CEMECTpa.

Pacnpenenenne 0anioB B paMKax OauIbHO-PEHTUHIOBOM CHCTEMBI aTTeCTAlMHN CTYACHTOB
IpUBE/ICHA HIXKE:

Tabnuma 6. Pacnpeoenenue 6anios mexkyweo, pyoercHo20 KOHMpOs U IK3AMeHA




Ne Oomas 1-s1 TOuKa 2-51 TOYKA 3 Touka
cymMMma
1. | Texymmii KOHTPOJIb
MOCEIICHUE 3aHATHI 10 oan- 3 3 4
JIOB Oata Oamta Oaya
BBIIIOJIHEHHUE U 3aIuTa J1abho- 21 7 7 7
pPaTOpHBIX paboOT Oamn 0aJoB 6au10B 0aJioB
2. | Py0esxHblii KOHTPOJIBL
TECTUPOBAHUE 15 Gan- 5 5 5
JIOB 0annoB 0ajoB 0annoB
KOJUIOKBUYM 24 8 8 8
Oamna 0annoB 0ajIoB 0annoB
Hroro 70 23 23 24
0a/1J10B oasa O0asa 0ania
3. | Ok3amMeH 30 min — 15, max — 30
0a/1J10B 0asJ10B

5.1. KouiokBuym

B cemectpe npoBoasTCs 3 KOJIOKBUYMA, KaX/IbIi U3 KOTOPBIX OLIEHUBAETCS B Ipenenax
ot 0 1o 8 6amtoB. Takum 0Opa3oM, MAaKCUMAITBHOE KOJUYECTBO 0AJNIOB, KOTOPHIE MOXKET ITOTY-
YHUTh CTYACHT IPU YCIOBHH YCIICIIHOM Cau TPEX KOJUIOKBHYMOB paBHO 24.

Ha komrokBuymMax KOHTpOJUpPYETCS (OPMHUPOBAHHE 3JIEMEHTOB MPOQECCHOHATBHBIX
kommnereHimii [IKC-4. Huwke npuBelieH NpUMEpHBIN MEPEUSHb BOIPOCOB M 3aJaHUH, BBIHOCH-
MbIX Ha KOJUIOKBHUYMBI:

1-xonnoxeuym(Paszoen 1,2):

1. Ocobennoctu n3mepeHus pU3nIecKrX BEIWYMH B HAaHOMAaITabax

2. Metponoruyeckie aclieKTbl HAHOMHyCTPUH.

3. OcHOBHBIE CTaHAPTHl HOPMATUBHBIE aKTHI 110 MJIAHUPOBAHUIO U OpraHU3alMK padoT Mo U3-
MEpPEHHIO MapaMeTpoB U MOAU(UKALMU CBOMCTB HAHOMATEPHAJIOB U HAHOCTPYKTYD.

4. MeTo/ibl CTaTUCTHUECKON 00paOOTKH pe3ynbTaToOB U3MEPEHUM 1 (POPMBI UX MPEJICTABICHHUS.
5. Ontuyeckas MUKPOCKOMNHUS: BUABI MUKPOCKOITUH, 0COOEHHOCTH NIPUMEHEHUS B UCCIIE0BAHU-
X HAaHOMAaTEepHUaJOB U HAHOCTPYKTYD.

6. CkaHupyroIasi aTOMHO-CHUJIOBAs: OCHOBBI METO/1a, allllapaTHas pean3aiis, pe>KUMbl CKaHH-
pOBaHMsl, 0OBEKTHI U TapaMeTPhl U3MEPEHUSI.

7. CxkaHupyrolasi TyHHeJIbHasi MUKPOCKOIIHSI: OCHOBBI METO/IA, allapaTHas pealnu3alus, peku-
MBbl CKAHHPOBaHMsI, 00bEKTHI UCCIIEA0BAaHNUs, TapaMeTPbl U3MEPEHUSI U pa3pelLICHHE.

8. CxaHMpyoLIas 3JeKTPOHHO- PacTPOBasi MUKPOCKOIIUS: OCHOBBI METO/1a, allllapaTHas peaiu-
3a1usl, peKUMbI CKAHUPOBAHUS, OOBEKTHI NCCIIEIOBAHMSI, TapaMETPhl U3MEPEHUS U pa3pelieHue.
9. IlpocBeunBaroas 3JIeKTPOHHAsE MUKPOCKOIHS: OCHOBBI METO/1a, allllapaTHasl peaan3ariys,
PEeXUMBbI CKAaHUPOBaHUs, 00BEKTHI CCIIEIOBAHUS, TApaMETPhl H3MEPEHUS U pa3pelIeHUE.

10. PenTrenonudpakiinoHHbIE METOBI aHATM3a HAHOMATEPUAJIOB: 00IIas XapaKTepHCTUKA Me-
TOJIOB, 0COOEHHOCTH MCCIIEJOBAaHUSI HAHOMATEPUAIOB U HAHOCTPYKTYD.

2-konnoxeuym(Paszoen 3,4):

1 .Knaccudukanuu, xapakTepucTUKa U BOZMOKHOCTH 30HIOBBIX METOJOB U3MEPEHUS YACILHOTO
COIIPOTHUBIICHUS HAHOMATEPHUAJIOB U HAHOCTPYKTYP.

2.Kakue TpeboBaHUs IPEABSIBISIOTCA K TEOMETPHUECKON opMe 00pasiia B METO/IE YEThIPEX
30HII0B?

3.UeTbIpex30HA0BbIA METOA U3MEPEHUS BETMYMHBI YACIBHOTO COIPOTUBIICHHS TOJIYIPOBOAHU-
KOBBIX MaTEpHAJIOB U CTPYKTYp. [IpenmyriecTBa, HEJOCTATKH U BO3MOKXHOCTH METO/IA.




4. BriBeiuTe BbIpaXEHUE 711 OLIEHKH YAEJIBHOTO CONPOTUBIIEHUS, AJIs Ciydasi, KOrJa 30HAbI 2 U
5 SABIISIIOTCS TOKOBBIMH, a 1 ¥ 4 MOTEHIIHMATBHBIMH.

6. [louemy BrIItOUEHHE 30HI0B | U 4, B KAUECTBE TOKOBBIX, IIPEANOYTUTEIHHEN B METO/I€ YEThI-
pex 30H10B? OTBET 000CHOBATH.

7. Kakumu nnppurHaMu oOyCJIOBJIEHBI OIPAaHUYEHMS HA BEJIMYMHY TOKA B METOJIE YEThIpEX 30H-
noB?

8. Kakumu nprunHamu 00yCI0BICHBI OTPaHUYCHHS HA TOJIIIMHY IJICHOK IPU U3MEPEHHH X
YJIEIBHOTO CONPOTUBJIEHUS METOIOM YEThIPEX 30H0B?

9. Teopust MeTO/1a M BBIBOJI OCHOBHOM pacueTHON (popMyIIbl Ui 00bEMHBIX (T10JTyOeCKOHEYHBIX )
00pa31os..

10. OcoOGeHHOCTh peann3auy YeThIPEX30H10BOM METOIUKH JUIsl ONIPEAEIICHNS BETUUYHUHBI YEIb-
HOT'O COIIPOTHUBIIEHUS SIMUTAKCUATIBHBIX CII0EB U MHOT'OCIIOMHBIX CTPYKTYD.

11.I1loHsATHE BENTNYMHBI IOBEPXHOCTHOI'O COIIPOTUBIICHUS U IIOBEPXHOCTHON IIPOBOJIUMOCTH.

12. OcHOBHBIE TUIIBI U UCTOYHHUKH MTOTPELIHOCTEN ABYX30HIOBOIO METO/Ia ONPEAEICHUs BEIH-
YHUHBI YJEJIBHOIO CONIPOTUBIIEHUS] MaTEPUAJIOB.

13.00mue u crienupryecKue MICTOYHUKY MOTPEIIHOCTEH MeTo/ja (B CPAaBHEHUHU C YEThIPEX30H-
JIOBBIM METOJIOM).

14.Bo3MOKHOCTH BOJIBT-(hapalHOTO METOAA B UCCIIEI0BAaHUU IEKTPOPU3NIECKUX ITapaMETPOB
CTPYKTYp C NOHMXEHHON pazmepHOCcTbro(M/II-cTpykTypHI).

15.0mnpenenenue creKTpaabHbIX 3aBUCUMOCTEH MOBEPXHOCTHBIX MAPAMETPOB METOJIOM JBYX-
TEMIEPATYPHOI MPOBOUMOCTH.

16.0mnpenenenue Tuna NpoBOAUMOCTH M YPOBHSI JIETUPOBAHMSI IOBEPXHOCTHBIX CIIOEB BOJIbT(a-
PaaHBIM METOJIOM

17.1ToBEepXHOCTHBIE 3JIEKTPOHHBIE COCTOSHUSA U UX KilaccuuKanus

18.Teopust npunoBepXHOCTHOM 00J1aCTH MPOCTPAHCTBEHHOI'O 3apsiia MOJIYIIPOBOIHUKA
19.PaBHOBeCHBII 3aps/] B TOBEPXHOCTHBIX COCTOSHUSX.

20.0Onpenenenye TUIa IPOBOJUMOCTH U YPOBHSI JIESTMPOBAHUS TOIYIIPOBOAHHUKA

3-xonnoxseuym(Pazoen 5,6):

1. ®uznyeckue v PU3NKO-XUMUYECKHE OCHOBBI HAPABICHHOI'O N3MEHEHHUS CBOICTB U XapaKTe-
PUCTUK HAHOOOBEKTOB, HAHOMATEPUAJIOB U HAHO-CTPYKTYP.

2. Ponb pa3MepHBIX U KBAaHTOBO-Pa3MEPHBIX 3PPEKTOB B TEXHOJIOTUH MOAU(DUKAIIMH CBONCTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYP.

3. Posib moBepxHOCTH B (POPMUPOBAHUU CBOMCTB HAHOOOBEKTOB U HAHOMATEPHAJIOB.

4. Xummnueckue Mou(UKald HAHOOOBEKTOB U HAHOCTPYKTYDP.

5. DAEKTPOXUMHYECKHE METO/Ibl MOAU(PHUKAIIMN HAHOOOBEKTOB U HAHOCTPYKTYP.

6. MoHHO- 1 MIa3MeHHbIe METObI MOAU(HKALIMK HAHOMATEPHUAIOB U HAHOCTPYKTYP.

7. JlazepHbIe METOIBI MOIU(DUKAINH.

8. YmpaBneHue cBOWCTBAMH HAaHOMATEPUAJIOB METOIaMH (PU3MUECKOTO U XUMUUECKOTO JUCTIep-
TUPOBAHUS.

Memoouueckue pexomenoayuu

[Ipu moAroTOBKE K KOJJIOKBUYMY CIIEIYET, IPEXKJIE BCETO, TPOCMOTPETH KOHCTIEKTHI JICK-
IUNA U OTMETUTH B HUX UMEIOIIHMECS BOMPOCHI KOJUTOKBUYMa. Ecu Kakue-To BONpPOCHl BEIHECEHBI
npernojaBaTesieM Ha CaMOCTOSITENIbHOE M3y4YeHHe, CIeayeT 00paTuThCs K yueOHOM JIuTeparype,
PEKOMEHIOBAaHHOM IpernojaBaTeyieM B KauecTBE MCTOYHMKA. [Ipy MOAroToBKE K KOJIIOKBUYMY
TaK)Ke PEKOMEHYETCS TTOCEIICHHE KOHCYIbTAIUHN I CBOEBPEMEHHOTO CHSATHS BO3HUKIIINX BO-
MIPOCOB B IpoIlecce MOArOTOBKU. KOMIOKBIYM MpOBOAUTHCS B BUAE YCTHOTO OIpoca U cobece-
JIOBAHUS CO CTYJICHTOM.

Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTH CTYACHTA HAa KOJUIOKBUYME OLICHUBACTCA IO CIICAYIOIINM
KPUTCPUAM: - ACHOCMb, YEmMKOCnb U 00KA3amelbHOCHb U3NIONCEHUSL OMBEMO8 HA eonpocsl, -



eraoeHue cneyuanbHovlmMu mepmunamu, CUCmemMHoCntb 3HAHUL O meme KoJloKkeuyma. Hixe
IMPUBCACHA IIKaJIa OICHUBAHM:

Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYME

Onenka

2 0ay1a
«HeynoBJieTBOpUTEILHO»

4 6ana
«Y/10BJIETBOPUTEIHHOY

6 6a/10B
«Xopowo»

8 6a10B
«OTJIHYHO»

CrygeHT He 3Haer
3HAYUTEJIBHON 4YacTu
BOIIPOCOB, JIOIIyCKAeT
CYLIECTBEHHbIE OIINO-
KN B OTBETax Ha BO-
MIPOCHI

CryneHT  moBepx-
HOCTHO 3HAeT BO-
IIPOChl  KOJIJIOKBUY-

Ma, [JOOITyCKacT HeE-
TOYHOCTH B OTBCTC
Ha BOIIPOC

CryIeHT XOpoulo 3HaeT Ma-
Tepuai, I'paMOTHO M IO CY-
LIECTBY M3J1araeT ero, JOIycC-
Kasi HEKOTOpPbIe HETOYHOCTH B
OTBETE Ha BOIPOC

CryaeHT B moJ-
HOM o0BeMe
3HAeT MaTepuall,
IrPaMOTHO U TIO
CYILIECTBY H3Ja-
raetr ero, He Jo-
myckas  Cylle-
CTBEHHBIX  He-
TOYHOCTEH B OT-

BCTC Ha BOIIPOC.

5.2. TecTnl

TecTtupoBanue 1o u3ydaeMbIM pazfenaM OpoBoauTcs 3 pasza B ceMmectp. Ha tecrax KoH-
TpoaupyeTcst popMUpOBaHUE FIeMEHTOB IpodeccnoHanbHol kKommneTeHmu [IKC-4. Hike npu-
BEJICHBI TPUMEPHBIE 00pa31bl TECTOBBIX 3aJaHUIA:

1. OT™MeThTe NpaBUIbHBINA OTBET
ITo kako#t popmyiie orpenensercs 3JIeKTPONPOBOAHOCTh COOCTBEHHOT'O MOYITPOBOIHUKA!
[J o=enun 1965
L] o=epup 1978
M enun + epup 1998
2. OT™MeThTEe IPAaBUIIBHBIA OTBET
B.... rOJly CO3/1aH NePBbI CKAHUPYIOLINI TYHHEIBHBII MUKPOCKOI
M 1982
0 1996
J 2005
3. BcraBbTe
B ..... roay ObuT pa3paboTaH CKAaHUPYIOIIUH aTOMHO-CHIIOBOA MUKPOCKOI
M 1986
4. OT™MeTbTE IPABWIBHBIM OTBET
YacToTHas 001aCTh pean3aliy KBa3HCTaTHYECKOro BOJIBT(apaIHOro MeToaa
M nepuon n3MepUTEeIbHOrO CUrHAIa GOJIbIIe BPEMEHH JKH3HH HEOCHOBHBIX HOCHTEIICH 3apsiaa
|:| MEPUOJ USMEPUTCIILHOI'O CMIrHajla MCHBIIIC BPEMECHU JKU3HU HCOCHOBHBIX HOCHTEIIEH 3apsaga
[J mepuoa U3MEpUTEIHHOTO CUTHAJIA PABEH BPEMEHH JKU3HU HEOCHOBHBIX HOCUTENCH 3apsiia
5. OT™MeThTE TPaBUIIBHBIN OTBET
Yo 03HaYaeT NPUCTaBKA «HAHO-»?
O 10°
O 1010
0 10°
M 10"
6. OT™MeThTe IPaBUIILHBIM OTBET
7. ToHKas 1IEHKA 3TO:
[J OnHOMepHasi HAHOCTPYKTYpa
1 TpexmepHast HAHOCTPYKTypa
M JIByxmepHasi HAHOCTPYKTYpa
[ HynemepHas HAHOCTPYKTYypa



8. OTMeThTE NPABWIbHBIN OTBET
B ToHKOI MIeHKEe KBaHTOBAHUE JICKTPOHHOTO CTIEKTpa HaOJI01aeTCs B
M OpHOM HanpaBJICHUU
1 B Tpex HaIpaBIeHUAX
[J B aByX HampaBJICHHUSIX
[ ne HabmomaeTcs
9. OT™MeThTe NIPaBUIIbHBIA OTBET
[Ipu yBenuueHnr MUPUHBI KBAHTOBOM SIMBI B 2 pa3a, 3Hau€HHWE YHEPTUHA KBAHTOBOTO YPOBHSI:
M Vsenuuurcs B 2 pasa
1 VYwmenbmures B 2 pasa
1 VBenuuurcs B 4 pasa
] VYmensmmurcs B 4 pasa
10. BcraBbTe

:

1

1

1

1

|

1

|

|
RE

Ha cxeme MMpCACTAaBJICHBI IICPCXOAbI JICKTPOHOB, OTBCYAOITHUEC PA3JIMYHBIM MCXAaHU3MaM I10-
TJIOLIEHUHU KBAaHTOB CBETA IOJIYIIPOBOJIHUKAMH.
Hepexon ... COOTBCTCTBYCT IIPUMCCHOMY IOTJIOIICHUIO B AKLCIITOPHBIX MOJYIIPOBOJHUKAX.
+: 6
11. OT™MeTbTe NpaBUIBHBIA OTBET
Onrtuyeckoe B036y)K,I[CHI/Ie HOCHUTEIeH 3apsaa € IMOCJICAYOIIHUM IIEPEXOA0M IJICKTPOHOB U IbI-
POK C OJTHOI'O SHEPTETHYECKOTO YPOBHA HA APYTrOl BHYTPH 30HBI TPOBOAUMOCTH U BAJICHTHOM
30HBI Ha3bIBACTCA: ....

M mornomieHreM HOCHTEISIMH 3apsiaa

[] 9KCHTOHHBIM MOTJIOIICHUEM

[J coOCTBEHHBIM MOTJIOMICHHEM

Memoouyeckue pexomenoayuu

Tecmubl — 3TO BOIIPOCHI WM 3a/laHus, IPeAyCMaTpUBAIOIINEe KOHKPETHBIN, KPaTKUM, YeT-
KM OTBET Ha MMEIOIIKECS 3TAJOHBI OTBETOB. [Ipn caMOCTOATENBHON MOATOTOBKE K TECTUPOBA-
HUIO CTYJEHTY HEOOXOUMO:

a) TOTOBACh K TECTHPOBAHUIO, MPOpadoTaTh HMHGOPMALMOHHBIM MaTepuana Mo JUCIIH-
winHe. [IpoKOHCYIBTHPOBAThCA C IPENOAABATENIEM T10 BOIIPOCY BbIOOpa y4eOHOU JINTEPaTypBI;

0) 4eTKO BBIACHUTE BCE YCIIOBHs TECTUPOBAHUA 3apaHee. 3HaTh, CKOJIBKO TeCTOB BaMm Oy-
JeT MPEeJIOKEHO, CKOJIBKO BPEMEHH OTBOJIUTCS Ha TECTUPOBAHKE, KaKOBAa CUCTEMa OLEHKU pe-
3yJlbTAaTOB U T.1.

B) MpuUCTymas K padoTe ¢ TeCTaMU, BHUMATEIbHO U JI0 KOHLIA MPOYTHUTE BONPOC U MpeEI-
JaraeMble BapuaHThl OTBETOB. BriOepuTe nmpaBuibHbIe (MX MOXKET ObITh HECKONbKO). Ha oTaens-
HOM JIMCTKE OTBETOB BBIMUIIUTE HU(PY BOMpoca U OYyKBbI, COOTBETCTBYIOIINE MPABUIBHBIM OT-
BETaM;

I') B Mpoliecce pelIeHUs )KeIaTeIbHO MPUMEHSITh HECKOJIBKO TOJX0/I0B B PEIICHUU 3aja-
HUS. DTO MO3BOJIIET MAaKCUMaJIbHO THOKO ONEpUPOBaTh METOJAMU pEIIEeHUs, HaXOMAs KaKIbIi
pa3 ONTUMAaJIbHBIN BapHAHT.

1) ecin Bel BcTpeTunu upe3BbluaiiHO TpyAHBIN Uil Bac Bompoc, HE TpaTbTe MHOTO Bpe-
MeHH Ha Hero. [lepexonuTe k 1pyrum tectaM. BepHurtech K TpyAHOMY BOIIPOCY B KOHIIE.



€) 00s3aTeIbHO OCTaBbTE BPEMs U IPOBEPKU OTBETOB, YTOOBI M30€XKaTh MEXaHUYECKUX
OLIMOOK.
Kpumepuu oyenusanus

Tabnuua 8. Kpumepuu oyenuganus pe3yibmamos mecmuposanusl

OrneHka
HEY/I0BJIETBOPUTEIHHO Y/I0BJIETBOPUTEIHHO XOpOIIO OTJINYHO
0 6amnoB 3 famna 4 6anna 5 6amioB
Menee 50 % npaBwibHO BbI- | 50-70% mnpaBunbHO | 71-85% mnpaBuib- | 86-100% npa-
MOJIHEHHBIX 3aJaHUI. BBIIOJIHEHHBIX 3a/a- | HO BBIIOJHEHHBIX | BUJILHO BBIIOJI-
HUH. 3aJJaHUM. HEHHBIX 3aJlaHUH.

5.3. 3apanus 1J151 NIPAKTUYECKUX 3aHATHI

(Konmponupyemvie komnemenyuu [IKC-4¢h)

BaxxHo#i cocTaBHON 4acThiO0 y4eOHOTO MpoIiecca B By3€ SBISIOTCS MPAKTHUECKUE 3aHSATHSL.
[IpakTuueckue 3aHATHS MOMOTAIOT CTYIEHTAaM TJIyO)Ke€ YCBOUTH y4eOHBIM MaTepHall, mpuoodpe-
CTH HaBBIKM TBOPYECKOW pabOThI HaJ JOKYMEHTaMH M MEPBOMCTOYHHKAMHU. TemaTuka MpakTH-
YecKUX 3aHATUN (opMHpyeTCs Ha OCHOBE ydueOHOro MmaTepuana HM3jaraéMoro Ha JICKIUSAX U
IpeyIaraeMoro Jijisi CaMOCTOSTEIbHOM MPOPabOTKH.

[TnaHbl NpakKTUYECKUX 3aHATHI, UX TeMaTHUKa, PpEKOMEHIyeMasl TIMTepaTypa, 1elb U 33aa4u
€e M3y4eHHUs COOOIIAI0TCs MpenoiaBaTeieM Ha BBOJHBIX 3aHATHSAX, BKIIOYas BbIAAUy WHAWBH-
AYAJIbHBIX TCM IJI1 MUHU — JOKJIaJa € Hpe?;eHTaIlI/Ieﬁ M0 KJIFOYCBBIM BOIIPOCaM HPAKTHYCCKOI'O
3aHATUA. JloKIa1 TOTOBUTHCS OJJHUM CTYACHTOM JIMOO IpYIIoi cTyneHToB. HezaBucumMo ot Toro
TOTOBHUT CTYIEHT AOKJAJ IO TeMe WM HeT TpeOyeTcsi caMocTosITeNbHass mpopaboTka 000o3Ha-
YEeHHOU TEMBI, YTOOBI O6CY)KIICHI/IC Marcpuaia 6BIJIO MPECAMETHBIM U B3aMMHO ITOJIC3HBIM.

Hwxe npuBeneH NpUMEpHbIM IUIaH NMPOBEJEHUS NpaKTHUecKoro 3aHATHs Ne2 mo Teme
«BnusHue pazmepHbIX (paKTOPOB Ha CBOMCTBA U MapaMeTphl HAHOMATEPHAIOB U HAHOCTPYKTYP».
Ian npakmu4ecKoco 3aHiAmus.

1. IIpenonaBaTens B KpaTkoil (opme XapakTepu3yeT Kpyr paccMaTpUBaeMbIX BOIPOCOB,
YCTAaHABJIMBACT aKICHTEI HA LCJIN U 3a]a4r IPECACTOAIICTO 3aHATUA.

2. Beictymnenue cryaeHTa, oknan Ha TeMy « KBantoBeril addext Xomna: mpupoaa spdex-
Ta, YCIOBHS HAOIIOICHNUS, 00JIACTH MPAKTUYECKOTO IIPUMEHEHHS B DJICKTPOHHKE.

3. OOcyXJIeHHEe U OTIOTHEHHUS TOKJIaa.

4. Onpoc CTyJEHTOB 10 KIIOUEBBIM BONIPOCAM MPAKTHUECKOTO 3aHATHUS:

IpumepHuiii nepeuenv 60nPoCcos u 3a0aHUl

1.B yem pasznuune pasMepHBIX U KBaHTOBO-pa3MepHBIX 3¢ dekToB?
2. Kakue gakTopsl onpeaensoT u3MeHeHHe 00bEMHBIX CBOMCTB MaTepuaia IpH Ie-
pexoJie B HAaHOMAIITa0bI.
3. IIpuBenuTe mpuMepsl MPOSBIECHUS Pa3MEPHOTO U KBAHTOBO-Pa3MEPHOT0 3P dek-
TOB.
4. KakoBa poJib MOBEpXHOCTU B (POPMUPOBAHNUU CBOMCTB HU3KOPA3MEPHBIX cUCTEM?.
5. Kakue MexaHu3Mbl TeHEepauy MPUBOAT K MOSIBICHUIO CBOOOIHBIX HOCUTEIEH
3apsiga’?
6. Kak cka3piBaioTcst pasMepHble (PaKTOpbl HA MAarHUTHBIE CBOMCTB MaTepuana?
7. Kputepun pasmepHoro aktopa, pu KOTOpOoM HaOII0JaeTCsi KBAaHTOBAHUE CIIEK-
Tpa JIEKTPOHHBIX COCTOSIHUM.

5. 3akirodyeHHe IpenoAaBaTelis: Pe3lOMUPYET BBICTYIUIEHUE CTYAEHTOB, YKa3bIBaeT Ha J0-

MYIICHHBIC OIIMOKH U MPOACHACT BOIPOCHI, CBA3aHHLIC C HUMH, HY6J'II/I‘{H0 OLICHUBACT



pa60Ty CTYACHTOB C BBICTaBJICHUC 6am1013, npeajararorcsd TEMblI MUHU —JO0KJIaI0B Ha
CIICAYIOLICC 3aHATUC.

Memoouueckue pexomenoayuu

HauymHast moAroToBKY K MPaKTHYECKOMY 3aHSATHIO, HEOOXOIMMO, TIPEKIE BCETro, yKa3aTh
CTYJICHTaM CTPAHMIIBI B KOHCIIEKTE JICKIIUH, pa3ienbl YYCOHUKOB M YYEOHBIX MOCOOUMN, YTOOBI
OHM TOJYYHJIM 00IIee MPEICTaBICHUEe O MECTe M 3HAYCHHH TEMbI B M3y4aeMOM Kypce. 3aTeM
cleyeT PeKOMEHI0BaTh UM MOpadoTaTh C JIOMOJHUTEIIHON JUTEPATYpO, cleiaTh 3aluCH 10
peKOMeHI[OBaHHBIM HNCTOYHHUKAM.

[ToaroToBKa K MPakTUYECKOMY 3aHSITHIO BKJIIOYAET 2 JTana:

— OpPraHU3alMOHHBII;

- 3aKpeIICHUE U yri1y0JIeHuEe TEOPETUUSCKUX 3HAHHM.

Ha nepBom »Tane cTyACHT IJIaHUPYET CBOK CAaMOCTOSTENIbHYIO paboTy, KOTOpasi BKJIKOYa-
eT: ySCHEeHHE 3aJjaHHsl Ha CaMOCTOSITENIbHYIO paboTy; MOI00p PEKOMEHIOBAHHOM JIUTEPATYPHI;
COCTaBJICHHE IIJIaHA PabOThI, B KOTOPOM OMPEIEIISIOTCS OCHOBHBIE TYHKTHI MIPEICTOSIIEH O 0-
TOBKH. COCTaBJICHI/Ie IIJ1aHa IH/ICIII/IHJII/IHI/IpyeT 1 TTIOBBIIIACT OpFaHI/ISOBaHHOCTI) B pa60Te. BTO-
pOfI 9Tall BKJIKOYACT HGHOCpGI{CTBeHHYIO HOI[FOTOBKy CTYILGHTa K 3aHSTHIO. HaqHHaTB Hago0 C
U3YYEHHUs PEKOMEHJOBAHHOM auTepaTypbl. He00X01MMO NOMHUTH, YTO Ha JIEKIIMU OOBIYHO pac-
CMaTpUBAaETCsA HE BECh MaTepuall, a TOJbKO ero 4acth. OcrajgpHas €ro 4acTb BOCIIOJHSETCS B
MPOLIECCE CaMOCTOSTENbHOM padoThl. B cBsi3u ¢ 3TUM paboTa ¢ peKOMEHI0BAaHHOM JINTEPaTypoil
obs3arenpbHa. Oco00oe BHUMaHUE MPU 3TOM HEOOXOIMMO OOpaTHUTh Ha COICP)KaHHE OCHOBHBIX
MOJIO’KEHUH U BBIBOJIOB, 00BSCHEHUE SIBICHUI U (PAKTOB, YICHEHUE MPAKTUYECKOTO MPUITIOKEHUS
paccMaTpUBaeMbIX TEOPETUUECKUX BOIIPOCOB.

B npouecce 3Toi paboThl CTYAECHT JOKEH CTPEMHUTHCS MOHATh U 3alIOMHUTH OCHOBHBIE
MOJIOKEHUS PacCMaTpUBaeMOro MaTepuaa, IpuMephl, MOSACHSIOIINE ero, a TaKXKe pa3o0paThes B
WIIIOCTPATUBHOM Matepuase. 3aKaH4MBaTh IOATOTOBKY CIIEAYET COCTABJIEHUEM ILUIaHa (KOH-
CIEKTa) M0 U3y4aeMOMYy MaTepHaiy (BOmpocy). ITo MO3BOJIET COCTABUTH KOHIIECHTPUPOBAHHOE,
CKaTo€ MPEJICTABICHNE 110 U3y4aeMbIM BOIIpocaM. B mponecce MOAroTOBKH K 3aHATUSM PEKO-
MEHJIyeTCsl B3aUMHOE OOCYXJE€HHEe MaTepHuajia, BO BpPeMs KOTOPOTO 3aKpeIUIAIOTCs 3HaHUS, a
TaK)Ke MpHOOpeTaeTcsl MPAKTHKA B U3JI0KEHNUU U Pa3bsiCHEHUU MOTYYEHHbBIX 3HAHH, pa3BUBaeT-
cs1 peub. [Ipu HEOOXOIUMOCTH ciieyeT 0OpalaThCs 3a KOHCYIbTALUEH K MPEero1aBaTelto.

[ToaroroBka MuUHM- JOKJIaAa C MpEe3eHTalUEe MaTepuaia npeanonaraer oonee riyooKyro
HOJTrOTOBKY 10 TeMe J0KJaja. JKenarenbHo, YTOObI CTYAEHT NP MOATOTOBKE J0KJIA0B 110 TeMa
KacarolUMCsl METOJIOB MOJIyY€HUs U MOIU(UKALIMY HAaHOMAaTEpUAJIOB U HAHOCTPYKTYP U CIIOCO-
6aM KOHTpOJIS MX apaMeTpoB oOpalayics K NaTeHTHbIM UCTOYHUKAaM. MUHHU- T0KJa]l TOTOBUTh-
Csl Ha BBICTYIIJIEHUE PACCUUTAHHOE MPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenusanus

CryneHr, ycnemHo paboTaomuil Ha MPAaKTUYECKUX 3aHATUSAX MOJyyaeT B KOHIle cemecTpa 21
6ami(cm. Tabi.6). lllkana oneHnBaHus paboT Ha 3aHATHUAX YCTAaHABIMBAETCS B Hadajle ceMecTpa
U JIOBOJAUTCSA JIO CBEJCHUS 00YYaIOIINXCs CTYEHTOB.

Tabmuua 9. llpumepnas wikana oyeHusanus pabomol cmyoenma Ha NPAKMUYECKUX 3aHAMUIX

Ne MaxkcumMansrHO
/1 BO3MOKHOE
Bun paGotet KOJHNYECTBO
0aiioB
3a KOHTPOJIbHYIO




TOUKY
1. Joxrnan ¢ npe3eHTanueil Mmarepuana no TeMe 3aHsATus(He MeHee 3 9
JIOKJIaJIOB B CEMECTPE)
2 YcTHble 1100 MMCHMEHHBIE ONIPOCHI HA MPAKTHYECKOM 3aHATUH 9
3 AxTuBHas paboTa (yyactue B 00CYKICHUSX, TOMOJHEHHs OTBETOB, 3
3aMHTEPECOBAHHOCTD U T.J.)

5.4. IlpomeskyTOUHAs aTTeCTALMS
5.4.1. 3auer

(He npedycmompeno npocpammoti)

5.4.2. Dk3aMeH

(Konmponupyemvie komnemenyuu [IKC-4)

IIpuMmepHBIii IepeueHb OCHOBHBIX BOIIPOCOB, BHIHOCUMBIX Ha 3K3aMEH IIPUBEIICH HIXKE:
1. Ocobennoctu n3mepeHus pU3nYecKrX BEIWYHH B HAaHOMAaITabax
2. MeTposnoruueckue aclieKTbl HAaHOMHYCTPHUH.
3. OcHOBHBIE CTaHAPThl HOPMATUBHBIE AKThI 110 MJIAHUPOBAHUIO U OpraHU3aIMK padboT Mo U3-
MEpPEHUIO MapaMeTpoB U MOANU(UKALMU CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYKTYDP.
4. MeTo/ibl CTaTUCTHUECKON 00pabOTKHU pe3yIbTaTOB U3MEPEHUH U (HOPMBI UX IIPEICTABICHHUS.
5. Ontuyeckas MUKPOCKOIHUS: BUABI MUKPOCKOITUH, 0COOCHHOCTU PUMEHEHUS B UCCIIEJOBAHU-
X HAHOMATEPHUAJIOB U HAHOCTPYKTYP.
6. Cxanupyo1as aTOMHO-CHJIOBasi: OCHOBBI METOZA, allllapaTHas peaanu3alus, peXKUMbl CKaHH-
pOBaHUs, OOBEKTHI U TTAPAMETPHI H3MEPEHHS.
7. CkaHMpyoIas TyHHEJIbHAs MUKPOCKOIIUS: OCHOBBI METO/1a, allllapaTHas peajlnu3alus, pexKu-
Mbl CKAHUPOBaHMsI, 00bEKTHI UCCIIEA0BAaHNUs, TapaMeTPbl U3MEPEHUSI U pa3pelLICHHE.
8. CkaHupymo1as MIEKTPOHHO- pacTpOBasi MUKPOCKOIIMSI: OCHOBBI METO/Ia, allllapaTHas pealn-
3a1Msl, peKUMbI CKAHUPOBAHUS, 00BbEKTHI UCCIIEIOBAHUS, TApAMETPhl U3MEPEHUS U pa3pellieHue.
9. IlpocBeunBaronias 3JEKTPOHHAS MUKPOCKOIINS: OCHOBBI METO/IA, allllapaTHas peaanu3anus,
PeXUMBbI CKAaHUPOBaHUs, 00BEKThI CCIIEIOBAHUS, TApaMETPhl N3MEPEHUS U pa3pelIeHHUE.
10. PenTrenoindpakiinoHHbIe METOBI aHATM3a HAHOMATEPHAJIOB: 00I[asi XapaKTepUCTUKA Me-
TOJI0B, 0COOEHHOCTH HUCCJIEI0BaHUSI HAHOMATEPHUAJIOB U HAHOCTPYKTYD.
11. Merons! onpeneneHus yAeIbHON MOBEPXHOCTH, TIOPUCTOCTU U pa3Mepa YaCTHL] HAHOIIOPOIII-
KOB.
12. 30H10BbIE METO/IbI U3MEPEHUS YIEABHOTO CONMPOTHUBIEHUS: OJHO30HI0BbIH, IBYX30H I0BBIH,
TPEX30HA0BBIN, YETHIPEX30HI0BbIN U MIATU30H0BBIM METObI U3MEPEHUS YIAEIBHOIO COIIPOTUB-
JICHUS.
13. Meroanka U3MepeHus yIeIbHOIO COMPOTUBIIEHUSI METOJIOM BCTPEYHBIX 30HOB.
14. KoHtakTHbIE 1 OECKOHTAKTHBIE METO/IbI U3MEPEHUS YIEIBHOTIO COTPOTUBICHUH.
15. Meron Ban-nep-Ilay. Meton Ban-nep-Ilay ans nsmepeHust KOHIEHTpalMy U MOABHKHOCTH.
16. EMKOCTHOM ¥ MIHAYKTHUBHBIN METOJbI U3MEPEHUS YIE€IBHOTO CONPOTUBIICHUS.
17. CBU-MeTo1b1 U3MEPEHNUS YIEIBHOIO COMPOTUBIICHUS.
18. MeTonb! onpeneneHus napaMmeTpoB MOIYITPOBOIHUKOBBIX MaT€PUAJIOB C HCIIOJIb30BAHUEM
s dexTa Xo1a B HOCTOSHHBIX M IEPEMEHHBIX NEKTPHUUECKUX U MATHUTHBIX TOJISX.
20. 3mepenre moJBUKHOCTH HEPABHOBECHBIX HOCUTENIEH 3apsia METOJIOM CTAIllHOHApHOH (o-
TOIIPOBOJIUMOCTH.
21. Usmepenue nud¢y3noHHON ATUHBI HEPABHOBECHBIX HOCUTENEH 3apsia METOAOM CTaIllo-
HapHOW ()OTOMPOBOIUMOCTH.




22. VI3aMepeHne BpEMEHH JKU3HH HEPAaBHOBECHBIX HOCUTEIEH 3apsia METOIOM penakcanuu (o-

TOIPOBOJIUMOCTH.

23. OnTryeckre METOIbl U3MEPEHUS XapaKTEPUCTUK 30HHOM CTPYKTYp: IIUPUHA 3aMPEIICHHOM
30HBI, PHEPT S aKTUBALMS IPUMECEi], SHEpTusi 00pa30BaHUsI SKCUTOHOB.

24. TepMOCTUMYIUPOBaHHbIE METOAbI. DUZHMUECKUE OCHOBBI PEJIAKCAITMOHHOM CIIEKTPOCKOIUU

rinyookux ypoBHe# (PCIY).

25. Ocnosusble Buasl PCI'Y: emkoctHas u TokoBas PCI'Y.

26. MarauTHO-CHJIOBasi MUKPOCKOIIMSI: OCHOBBI METO/1a, allllapaTHas peajin3anusi, peKUMbl CKa-
HUPOBAHUs, 00BEKTHI UCCIICIOBAHMS, TAPAMETPBI U3MEPEHUS U Pa3pelICHHE.

Memoouueckue pexomenoayuu npu N0020MOBKe K IK3AMEHY

[ToaroToBKa CTYIEHTOB K 3K3aMEHY BKJIFOYAET IPOPAOOTKY JICKIUH, B TCUCHUE CEMECT-
pa ¥ HEMOCPEACTBEHHYIO MTOATOTOBKY B JHH, NPEIUIECTBYIOLIUE YK3aMEHY, BKIIOYasi, IOATOTOB-
KY K KOJUTOKBUYMAaM, TECTHPOBAHUIO, BBIMIOTHCHUIO TAOOPATOPHBIX pabOT U UX 3aIIUTY.

J1J1s TOATOTOBKM K OTBETaM Ha HK3aMEHAIIMOHHBIE BOMPOCH! (OHU BBIIAIOTCS B KOHIIE
CEMECTpa) CTY/ACHT JOJHKEH HCII0JIb30BATh HE TOJIBKO KYPC JIEKLIUHA, HO U OCHOBHYIO U JIOTIOJHHU-
TENbHYIO JTUTEPATYypy Ui BIPAOOTKU YMEHUS AaBaTh pa3BEPHYTHIC OTBETHI HAa TOCTABICHHBIC
BOIIPOCBHI.

B xoze moAroToBKM K 5K3aMeHy CTYAECHTY He00X0AUMO o0paliaTh BHUMaHHE HE TOJIBKO
Ha YPOBEHb 3allOMUHAHUS, HO U Ha CTENIEHb [IOHUMAaHUS U3y4aeMbIX BOIPOCOB. MexaHnyeckoe
3allOMHUHAHKME YMCIIOBBIX 3HAUEHUI XapaKTepPUCTHK MaTEPUAIOB HE PEKOMEHYeTCsl, HO CTYAEHT
JIOJIKEH OTYETIIMBO MPEACTABIAThH ce0e MOPsA0K 3TUX BeauuuH. HenmocpeacTBeHHas noAroToBKa
CTYZEHTA K 3K3aMEHY JI0JDKHA B pa3yMHbIX IPONOPLUAX cOUETaTh U 3allIOMUHAHKE, U IOHUMa-
HUE NPOrpaMMHOTr0 MaTepuara.

Kpumepuu oyenusanus

[To uToram sK3amMeHa CTyICHTY, U3 MaKCUMAJILHOTO KOJIMYECTBA 0alioB, KOTOPOE CO-
crasiisieT 30, BEICTABIAETCS:

1)ot 27 no 30 GamioB, eciu BIaJeeT MPOrPaMMHBIM MaTEPHAIIOM IO AUCIUIUIMHE B TIOTHOM
o0beMe; JOCTaTOUHO ITyOOKO OCMBICIMBAET AUCHUILIMHY, HCUEPIIBIBAIOIIE OTBEYAET Ha BCE BO-
NIPOCHI; YMEET aHAIIM3UPOBATh, CPABHUBATH, KJIaCCH(PUIIMPOBATH, 0000I1aTh, KOHKPETU3UPOBATH
U CHCTEMAaTU3HPOBaTh U3YUCHHBIN MaTepuall, yCTaHABINBATh IPUUYNHHO-CIIEICTBEHHBIEC CBSI3H;
YEeTKO (POPMUPYET OTBETHI;

2)ot 24 1o 26 6an10B, €CaM BiaeeT MPOrpaMMHBIM MaTEpUAJIOM MOYTH B ITOJIHOM 00beMe
(MMeroTCs MPOOEITbl TOJIBKO B HEKOTOPBIX OCOOEHHO CIIOKHBIX pa3zielax); CaMOCTOATENBHO U OT-
YaCcTU IIPU HABOZSAIIMX BOIIPOCAX JAeT MOJHOLIEHHBIE OTBETHI Ha BOIIPOCHI; HE BCET/AA BBIACISAET
Haun0oJee CyIECTBEHHBIE, HE JIOITYCKAET BMECTE C TEM CEPhE3HBIX OIINOOK B OTBETAX;

3)ot 15 o 23 6amioB, eciu BiaJgeeT OCHOBHBIM 00bEMOM POTPaMMHOT0 MaTepHuaia 1o Juc-
LUIUIMHE; IPOSBIISET 3aTPYAHEHUS B CAMOCTOSTEIbHBIX OTBETaX, ONEPUPYET HETOUYHBIMU (hop-
MYJIHPOBKaMH; B IPOIIECCE OTBETOB JIOMYCKAET OLIMOKH MO CYIIECTBY BOIIPOCOB.

B ciyyasx, korna oOyuaromuiicss He 0CBOMII 0043aTeIbHbI MUHUMYM IIPOrPaMMHOTO MaTepu-
aja 1Mo JUCIUIUIMHE, He CIOCOOEH OTBETUTH Ha BOIIPOCHI JIaXKe MPH JTOTOTHUTEILHBIX HABOIS-
X Borpocax, BeictaBisiercs () 6amnoB. CtyneHT, HegoOpaBmuii 36 6aIOB B X0/1€ TEKYIIETO U
pyOEXKHOTO KOHTPOJIS, K SK3aMeHY He JIonmyckaeTcs. Huke mpuBeAeHBI KPUTEPUU U ITOKA3aTeIN
OIICHUBAHHMSI IPOMEKYTOYHOH aTTeCTaIUH.

Tabmuna 11. Kpumepuu u noxazamenu oyenu8aHus NPOMeAHCymo4HoUu ammecmayuu

[Ikana o TpaauIMOHHON MATUOAIIIEHON cucTeMe




Ba30BbIii ypOBEHb [TponBuHyTHII Beicokuii

HeynosnerBopu- YIOBJIETBOPUTEIHHO YPOBCHB YPOBCHb

TCIBHO /nug. sager xopotro/ qud. 3a4eT oTIau4HO/ 1ud. 3auet

[Ikana 1o 6aIIbHO-PEUTUHIOBON CUCTEME

46 — 60 61 —-80 81 -90 91 -100

5.5. KoHTpOJIb KypCOBBIX padoT
(konmpoaupyemvie komnemenyuu [IKC-4).

Temartuka KypcoBbIX paboT, TpeOOBaHUS K HUM U YKa3aHUS 0 UX BBIITOJHEHHUIO JOBO-
JIITCS 10 CBEJICHUS CTYJIEHTOB B Hayajleé COOTBETCTBYIOIIErO ceMecTpa. TeMbl KypCcoBBIX paboT
npeIaraloTcs CTyJeHTaM Ha BbIoop. CTyIeHT uMeeT MpaBo BHIOPAThH OJIHY U3 3asBICHHBIX Ka-
benpoil TeM, IpeaBapUTEILHO COTJIACOBAB €€ C HAYYHbIM pyKoBoauTeaeM. CTYAEHT COBMECTHO
C HAYYHBIM PYKOBOJUTEIEM KYypCOBOM pabOTHI YTOUHSET KPYT BOIPOCOB, MOUICKAIIUX U3yUe-
HUIO, BEIOUPAET 0OBEKT UCCIIETOBAHMS, COCTABIISCT IUIAH U ONIPEIENISAET CTPYKTYpPY pabOTHI.
Huxe npuBoaUTHCSA IPUMEPHBII MTepeueHb TEMATUKU KYPCOBBIX paboT:
1. ATOMHO-CHJIOBasi MUKPOCKOIINS B TUarHOCTUKE HAHOMATEPUAJIOB U HAHOCTPYKTYP.
2. TyHenbHO-30H/10Basi MUKPOCKONHS B JUArHOCTUKE HAHOMATEPUAJIOB U HAHOCTPYKTYP.
3. DneKTpoHHas MUKPOCKOIIHS B JUarHOCTUKE HAHOMATEPUAJIOB U HAHOCTPYKTYP..
4. OnTuyeckue MeTo1bl AMAarHOCTUKY HAHOM aTe€pUaoB.
5. MeToibl TOKaIbHOTO H3MEPEHHS ANEKTPOYUZNIECKHUX TapaMEeTPOB HAHOMATEPHAJIOB U
HaHOCTPYKTYP.
6. IlporpamMmHoOe oOecriedyeHne CpeACTB AMATHOCTHKN MaTEPUAIOB M HAHOTEXHOJIOTHA.
7. T'ocynapcTBeHHas cucTema aTTecTaluu U ceptudukanuu B Poccun cpecTB TMarHoCTUKU
JUISL KCCIIeI0OBaHMS], KOHTPOJIS M aTTECTAl[MM MaTEPHaIOB M HAHOTEXHOJIOTUH.
8. CoBpeMEHHBIE METO/IbI UCCIIEIOBAHNS, IPUMEHSIEMBIE JIUIS XapaKTEPU3allM HAHOKOMIIO3HT-
HBIX MaTepUaoB.
9. CoBpeMEHHBIE METOBI NCCIIEJOBAHNSI HAHOKOMIIO3UTHBIX MarHUTHBIX MaTEPHUAIIOB.

10. CoBpeMeHHbIE METO/IbI UCCIIEI0BAaHUSI HAHOTIOPUCTBIX MaTEpUAIOB.
Tpebosanus k cmpykmype u co0eprHcanuio Kypcosou pabomul

KypcoBast paboTa 1oiKHa NpeACTaBIATh cOO0M 3aBEPIIEHHOE UCCIIEJOBAHUE, B KOTOPOM
aHAJTU3UPYIOTCS UCCIIe0BATENLCKUE MPOOJIEMBI B paccMaTpuBaeMoil 00JIaCTH, U pacKpbIBaeTCs
CoJIep’)KaHuEe M TEXHOJOTMH pa3pellieHusi 3TUX MpoOJeM HE TOJIbKO B TEOPETUYECKOM, HO U B
NPaKTUYECKOM IIIaHE Ha MECTHOM, PErHOHAIILHOM MU (hefiepalibHOM YpoBHsX. PaboTa omkHa
HOCHUTb TBOPYECKUH XapakTep, OTBeYaTh TPEOOBAHUSAM JIOTHUECKOrO M YETKOIO U3JI0KEHUS Ma-
Tepuana, 10Ka3aTeJIbHOCTH U JOCTOBEPHOCTH (DaKTOB, OTpaXKaTb yMEHHs CTYACHTA MOJIb30BaTh-
Csl pallMOHAJILHBIMH MPUEMAaMHU MOKMCKa, 0TOOpa, 0OpadOTKU U cUCTeMaTU3alu WHGOPMALUK U
COJIEp’KaTh TEOPETUUECKHUE BBIBOJIBI M TPAKTUUECKUE PEKOMEHIALINH.

CTpyKTypHO KypcoBasi paboTa COCTOUT U3 CIENYIOIIUX Pa3JesIoB: TUTYJIbHBIN JHCT, BBE-
JIeHHe, coJiepXKaTebHas 4acTb, 3aKJIIOUEHHE, JTUTEepaTypa, NpUIoKeHUs(IpUu HEOOXOJUMOCTH).
O06beM KypcoBoi paboT JokeH ObITh He MeHee 25 cTpanull. OdopmieHre padoThl IPOBOIUTH-
cs Ha siuctax opmata A4, mpudt Times New Roman cyr(kerns14), untepsain 1, mons (cnpasa
1,2cm, cneBa 3,0cMm, cBepxy u cHU3y 2,0cM). CChUTKM Ha IIUTHUPYEMYIO JIUTEPATYPY, PUCYHKU U
TaOJIUIIBI CKBO3HBIE. [ TyOrHA TUTEpaTypHOTO MOMCKA MO TEMAaTUKE KypCOBOW pabOThI TOJHKHA
BKJIIOYAT paboThI, OMyOIMKOBaHHbBIE He 1o3qHee 10 JeT Ha MOMEHT BBIIIOJTHEHHS paOOThI.




BrinonHenue KypcoBoil pabOThI CKIIAJbIBAETCS U3 HECKOJIBKUX 3TAloOB: aHAJIU3 JTUTEPATyPHBIX
Y MHBIX UCTOYHHKOB MH(OpPMAIIUH, COCTABIICHNE TUIaHa paOOThI, HAKOTUICHHE U 00paboTKa (ak-
TUYECKOTO MaTepuala, Harucanue u ohopMieHue paboThI, 3alUTa KypCOBOW pabOTHI (MIPOCKTA).

Kpumepuu oyenusanus kypcosoti pabomoi

3aBeplIeHHast KypcoBas paboTa 3a HEJEN0 A0 3alUThI PEACTABIAETCS CTYAECHTOM pY-
KOBOJUTEIII0, KOTOPBIN peIIaeT BOIPOC O JOIYCKE CTY/AE€HTA K 3allUTe KypCOBOH paOOThI.

PesynbTarhl 3amuTsl KypcoBOil paboThl onieHuBa0TCs AU depeHInpoBaHHON OTMETKOM
(«OTIIMYHO», «XOPOLIO», «yI0BJIETBOPUTEILHOY). HIke npuBeieHbl KPUTEPUU OLIEHKHU:

Tabmuua 12. Kpumepuu u nokazamenu oyeHu8anus Kypcosoi pabomoi

Onenka

HEY/I0BJIETBOPUTEILHO
MmeHee 61 0aJ1a

YIOBJIETBOPHUTEJIHLHO
61-80 6an0B

XOpOIIo
81-90 6a.10B

OTJINYHO
91-100 6ay10B

Pabota BeImosHEHA HE B
COOTBETCTBUH C yTBEP-
JKJICHHBIM TUIAHOM, HE
PaCKpBITO COJICPIKAHKE
Kaxxjoro Bompoca. Cry-
JICHTOM HE CJICJIaHbI BbI-
BOJIBI IO TeMe PabOTHI.
['pyOble HEOCTATKH B
odopmiIeHHH PabOTHI.
[Tpu 3ammre paboThI
CTYJCHT HE BIIaJICCT Ma-
TEPUAJIOM, HE OTBEYACT
Ha BOIPOCHI.

PaGota BEIIIOJIHEHA B
COOTBETCTBUU c
YTBEPXKJACHHBIM ILJIa-
HOM, HO HE€ IIOJIHO-
CTBIO PACKPBITO CO-
JIEp)KaHUuEe  KaXKJ0ro
Bonpoca. CTyaeHTOM

HEe cOejlaHbl CcoO-
CTBEHHBIC  BBIBOJBI
mo TemMe paboThI.

['pyOble HemocTaTKu
B oopMIICHHH pabo-
Tel. IIpu 3amure pa-
0OTBI CTYAEHT ci1abo
BJaJeeT  Marepua-
JIOM, OTBEYaeT He Ha
BCE BOIIPOCHI.

Pabora BeImonHe-
Ha B COOTBETCTBUU
C YTBEPXJICHHBIM
IUIAHOM,  TOJHO-
CTBIO  PAaCKpBITO
COJIep)KaHue Kax-
noro Bompoca. He-
3HAYUTENIbHbIE 3a-
MEYaHUS K
opOpMIICHHUIO pa-
6otsl. [Ipu 3amure
paboOTBl  CTYIEHT
BJaJieeT MaTepua-
JOM, HO OTBEYaeT
HE Ha BCE BOIIPO-
CBI.

PabGora BeIMONTHEHA B CO-
OTBETCTBHH C YTBEPXKICH-
HBIM IIJIAHOM, TIOJHOCTBIO
PacKpBITO  COJICpPIKaHUE
KQXJI0r0 BOIPOCA, CTY-
JICHTOM C(OPMYITHPOBAHBI
COOCTBEHHBIE API'YMEHTH-
pPOBaHHbBIC BBIBOJBI TI0 Te-
Me pabotel. OdopMmicHUE
paboThl  COOTBETCTBYET
NpEeAbSBISIEMBIM  TpeOO-
BaHusM. [Ipu 3amure pa-
0OOTBI CTYIEHT CBOOOJHO
BJAQJIeeT MaTepHalioM H
OTBEUYAET Ha BOMPOCHL.

6. MeToanueckne MaTepHuaJIbl, ONpeessiIue Npoue1ypbl ONeHUBAHUS 3HAHHUIA,

yMeHHﬁ, HABbIKOB U OIIBITA J€ATCJIBHOCTH

Tabnuua 7. Pezynomamot océoenus yueOnot Oucyuniutbl, noonexcaujie npogepke

Pe3yabTaThl 00yueHus
(KoMIeTeHIINN)

OcHoOBHbBIE TOKA3aTeJU OLEHKH
pe3yJibTaToB 00y4eHHs

CnocobeH oprann3oBaTh MET-
posoruyeckoe obec-nevyeHue npo-
U3BOJI-CTBA MaTEpUaJIOB U U3Je-
il anexTpoH-Hou TexHukH (ITKC-
4)

3HaTh

—OCHOBHBIE METO/Ibl U3MEPEHUI TapaMeTpPOB U MOAU(DUKa-
LMY CBOMCTB HaHOMATEpUAIOB U HAHOCTPYKTYp (31);

- 3HaeT (PU3NYECKUE MPUHLIUITBI OCHOBHBIX IKCIIEPUMEH-
TaJbHBIX METOJIOB UCCIIEJIOBAHUS MaTEPUATIOB U CTPYKTYP,
UCTOJIb3yEMBIX B (PU3HKE U TEXHOJIOTHMH HAaHOAJIEKTPOHUKH,
YCJIOBHS U TPAHUIIBI IPUMEHEHHUS 3TUX MeTOJI0B (32).

YMmerh

-BI)I6I/IpaTB OIITUMAJIBHBIC METOIbI UCCIICOJOBAHUA U 1UA-
THOCTUKU HEOOXOUMBIX CBOMCTB HAaHO- U MUKPOCH-
crem(V1).

-BBIOPATh U CO3/1aTh MOJIETh CXEMBI U3MEPEHUS TTapaMeT-
POB M TEXHOJOTMYECKOI0 MapuIpyTa A MoIu(UKaINH
CBOMCTB 0ObEKTOB HAHOTEXHOJIOTUU B AJIEKTPOHUKeE(Y?2).




Baaners
- MeToZaMu YPPEKTUBHOTO MTOUCKA HH(OPMAIIHH IO CO-
BPEMEHHBIM METOJIaM HCCIIEOBAHUN O MEPCIEKTUBHBIX
HaIpPaBJICHUSX PA3BUTHS YCTPOUCTB IS U3YUCHHSI U aHAa-
nr3a HaHOCTPYKTYp (B1).
-TICPBUYHBIMU HABBIKAMU HCIIOIH30BAHUS TPOTPAMMHBIX
CPEICTB JAJISl CO3/1aHUs MAaTEMAaTHUECKUX U (PU3NUECKUX
MoOJIeNIel CBSI3aHHBIX C OLEHKOW MapaMeTpoB HaHOMaTepH-
aJIoB, C BEIOOPOM PEKUMOB MOJIU(DHUKAIINN CBOHCTB 00BEK-
TOB HaHOTeXHOJoruu B AnekTponnke [1K-3(B2).

Tabnuua 14. Smanwvl popmuposanus komnemenyuu u UCHONb3YEMblE CPEOCMEA OYECHUBAHUSL

Ne| Cocras

(I)opanOBa}me 3JEMECHTOB KOMIICTCHIHH

1. | Conepxa- (1), (32) Y1), (¥2), (B1), (B2)
HUE
9TaroB
2. Bust 1.Jlexuuu 1.JIaboparopusie pabotel | 1. JIaGopaTopHbIe pa-
3aHsatuil | 2.KoHcynbranuu 2.CamocrositenpHast pabo- | 60TbI

3. CamocrodTenbHas
pabora
4. KypcoBas pabota

Ta
3. Kypcogas pabora

2.CaMocrosaTenpHas
paborta
3.kypcoBas pabota

3. | CpenctBa
OIICHUBA-
HUA

1. Ilocewenue 3anamuii
(cm., pasn.5, Ta6m. 6).
2.Konnoxeuym

(cm., pa3n.5, Tabn.7)

3. Tecmuposanue

(cMm., pa3n.5, Tab6mn.8)
4.3auem

(cMm., paza.5, Ta6n.10)
5.Kypcosas paboma
(cMm., pazn.5, Tabn.11)

1. /lonyck u evinonnenue
1abopamopHotl pabomol
(cm., pa3n.S, Ta6:m.9)

2. Obpabomka pe3ynoma-
MO8 U N0O20MOBKA Omye-
ma o 6bINOIHEHHOU pabo-
me. (cM., pasn.5, Ta6:1.9)
3. Tecmuposanue(cm.,
pasn.5, Ta6m1.8)

4. Konnoksuym(cm.,
pasn.5, Ta6n.7)

5.3auem

(cMm., pa3n.S, Taom.10)
6.Kypcosasa paboma

(cMm., pa3n.S, Tabmn.12)

1.3awuma pezynoma-
moe 1abopamopHoil
pabomui(cM., pas.s,
Tab6n.9)

2. Tecmuposanue(cM.,
paz3n.5, Ta6n.8)

3. Konnokeuym(cm.,
pas3n.5, Tabn.7)
4.3auem

(cMm., pa3a.5, Ta6a.10)
5.Kypcosas paboma
(cMm., pa3a.5, Tab6a.12)

Cremnenb c()OPMHUPOBAHHOCTH JIEMEHTOB KOMIIETEHIIMI B paMKaX U3y4YeHUs TaHHOU Juc-
[UTUTAHBI BKITF0YaeT 3 ypoBHS (cM. Tabnuia 13)

Tabnuya 13. Obwue xapakxmepucmuku noxazameJeti U Kpumepues OyeHusanus
KOMnemeHyuu no Smanam

IToka3aTenn 3HaThH YmMmeTh Baagernb
U KpUTEpHH
«3auTeHo» O6nanmaer daxtuye- Ob6mamaer auamnaszo- Kontpomupyet pado-
(BBICOKHMI YPOBEHb) | CKUMU M T€OpETHUYE- HOM YMEHHUH, TpeOy- | Ty, IPOBOJUT OIEHKY,

CKHUMU 3HAHUIMU B
mpeenax u3ydaeMoil | TBOpPYECKUX 3a/1a4
00J1aCTH C ITOHUMaHH-
€M TpaHMIl IPUMEHH-

CMBIX JJI pCUHICHUA

COBEPILIECHCTBYET JEH-
CTBHSI pabOTHI




MOCTHU

«3auTeHO»
(6a30BBIi YPOBEHB)

3HaeT (aKThl, MPHUH-
ITUIIBI, TTPOIECCHI, 00-
e TOHATHS B TIpe-
Jienax u3ydaeMoi 00-
JIACTH

O0Onanaer guamaso-
HOM IPAaKTUYECKUX
YMEHUM, TpeOyeMbIX
JUIs peLIeHus oIpe-
JIeNICHHBIX TPO0OJIeM B
o0acTu uccnenoBa-
HUS

AnanTupyer cBoe 1o-
BEJIEHUE K 00CTOS-
TEIHCTBAM B PEIICHUU
npo0iem

«3adTeHoy
(moporoBbIit ypo-
BCHbB)

Oo0Ommagaer 0a30BBIMU
OOIIMMH 3HAHUIMA

OOiamaeT OCHOBHEI-
MU YMEHUSIMH, Tpe-
OyeMBIMU TSI BBI-
MTOJIHEHUS TIPOCTHIX
3a71a4

Paboraer npu npsMom
HAOJIFOICHUN

7. YueOHO-MeTOANYeCcKoe o0ecmeyeHue T CIMIINHbI

OcHosHnas numepamypa

1. bnecman, A. U. TeopeTnueckue OCHOBBI METOJIOB HCCIIEJOBAHUS HAHOMATEpUANOB [DJeK-
TPOHHBIH pecypc] : yueOHoe nmocodue / A. . brnecman, B. B. Jlanpmmna, /1. A. [TonoHsHKkuH. —
ONEKTPOH. TEKCTOBbIE JaHHble. — OMCK : OMCKHI rocy1apCcTBEHHbIH TEXHUYECKUN YHUBEPCH-

TeT,

2017.  —

78 C. —

http://www.iprbookshop.ru/78478.html.
2. ApoHckui, A. A. DJICKTPOHHBIC U3MEPECHHS B HAHOTEXHOJIOTHSAX M B MUKPODJICKTPOHUKE
[Dnextponnslii pecype] / A. A. Adonckuid, B. I1. Ipsikonos ; mox pexa. B. I1. JlpskoHoB. —
DneKTpoH. TeKCToBbIe naHHble. — CapatoB : [IpodobpazoBanue, 2017. — 688 c. — 978-5-
4488-0055-9. — Pexxum pocrtyna: http://www.iprbookshop.ru/63585.html.

3. [TaBnoB JL.II., Meroas! u3mepeHus: napameTpoB MOIYIPOBOIHUKOBBIX MarepuainoB. M.: Beic-
nras mkosa. 1987. 240 c.
4. Metponorudeckoe o0ecrieueHne HaHOTEXHOJIOTHI U MPOIYKIIMH HAHOMHAYCTPUU [ DIEKTPOH-
HBII pecypc] : yuebHoe nocodue / O. JI. Anamuna, C. E. Auapromeuxus, C. . AneBckuii [u
ap.]; mox pen. B. H. KpyTtnkoB. — DnekTpoH. TekcToBble JaHHbIe. — M. : Jloroc, 2011. — 591
c. — 978-5-98704-613-5. — Pexxum noctymna: http://www.iprbookshop.ru/33401.html

978-5-8149-2506-0.

Lononnumenvras nrumepamypa

Pexum Jocryna:

1. Adonckuii, A. A. 3meputenbHble IPUOOPHI M MACCOBBIE AIEKTPOHHBIE U3MEPEHUSI [ DIeK-
TpoHHBIH pecype] / A. A. Adonckuid, B. I1. JIpKOHOB. — DJIeKTpOH. TEKCTOBbIE JaHHbIE. — M.
: COJIOH-ITPECC, 2009. — 541 c. — 5-98003-290-8. — Pexum nocryna:
http://www.iprbookshop.ru/8696.html
2. Hanorexunonoruu. ®usuka. [Iponeccel. Jlnarnoctuka. [Ipubopsr. // Tlon penakmueit B.B. Jly-
yuHuHa, FO.M. Tanposa. M.: DUSMATIJIUT. 2006 — 551c.
3. Kpyrukos, B. H. HopmatusHo-nipaBoBoe obecrnieueHue equHcTBa n3Mepenuii. Tom 1 [Dnek-
tpoHHbIH pecype] / B. H. Kpyrukos, C. A. Kononoros, 10. M. 3oi0TapeBckuii. — DIEKTPOH.
TekcToBbIe HaHHbIe. — M. : Jloroc, 2014. — 736 c. — 978-5-98704-793-4. — Pexxum nmoctyma:
http://www.iprbookshop.ru/33077.html
4. Cmupnos, C. B. Meroas! u 060py10BaHHEe KOHTPOJIS MAPaMETPOB TEXHOJIOTHIECKUX TPOIEC-
COB IIPOM3BO/ICTBA HAHOTETEPOCTPYKTYP U HAHOT€TEPOCTPYKTYPHBIX MOHOJIUTHBIX MHTErPajlb-
HBIX cXeM [DneKTpoHHBIN pecypce] : yueOHoe nocodue / C. B. CMUpPHOB. — DIEKTPOH. TEKCTO-
Bble JaHHbIe. — ToMmck : TOMCKMiI rOCyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABJICHUS U pa-
nuosnekTponuku, 2010. — 115 ¢. — 2227-8397. — Pexum gocrymna:
http://www.iprbookshop.ru/13944 html
5. ®omun J1.B. DxcnepuMeHTaNbHBIE METOABI (DU3UKH TBEPAOTO Tea [ DIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ @omun /I.B.— DnexTpoH. TekcToBble AaHHbIe. — CapaToB: By3oBckoe 00-




pazoBanue, 2017. — 185 c.— Pexwum nocryna: http://www.iprbookshop.ru/57258.— 5bC
«IPRbooks»

6. Muponos B. JI. OCHOBBI CKaHHPYIOIIEH 30HJ0BOM MUKPOCKOMUH. YU. TocoOue AJid CTyACH-
TOB CTapIIMX KypCOB BBICIIUX Y4eOHBIX 3aBeneHui. Poccuiickas akagemus Hayk, Macturyt ¢u-
3uku Mukpoctpykryp. H. HoBropon, 2004.-114 c.

7. Komnwrorepuas mukpockorust [Tekct] / B. T'. Ilaatenees, O. B. Eroposa, E. 1. Knpikosa. -
Mockga : Texnocdepa, 2005. - 303 c. : wir. - (Mup MaTepuanoB U TEXHOJIOTHH). - bubmuorp.: c.
302-303. - ISBN 5-94836-025-3 (B niep.).

Humepnem - pecypcul

1. http://lib.kbsu.ru/ - bubmmortexka KbI'Y.

2. http://www.garant.ru/ - CripaBouyHasi mpaBoBasi cucteMa «l apant».

3. http://www.consultant.ru/ -CnpaBounas npaBoBas cucrtema «Koncymnprantlirocy.

4. http://www.studmedlib.ru - 9BbC «KoHcynbTaHnT cTyeHTa»

5.www.rusnano.com -OAO «POCHAHO» — ¢iarMman pocCHICKUX HAHOTEXHOJIOTUI
6.www.nanometr.ru -MHTepHeT-)xypHan «HaHoMmeTp» — Mask poccHiicKOi HaHOHAYKU
7.www.ntmdt.ru -Kommaaus HT-MJIT — ¢oprioct poccuiickoii HAHOMHXXEHEPUH
8.www.portalnano.ru -@enepaiibHblil UHTEpHET-1IOpTaN «HaHOTEXHOIOTUU U HaHOMaTEpUAIIbI»
9.www.nanonewsnet.ru -lMHpopMamOHHO-aHATUTHYECKUI TOPTAT B 00JIaCTH HAHOUHAYCTPUU
10.www.rusnanonet.ru -M{HpopManinoHHO-aHATUTUYECKUM [TOPTa pOCCUMCKON HAIlMOHAIbHON
HaHOTEXHOJOTUYECKOU CEeTH

11.www.nanojournal.ru -Poccuiickuii 31eKTpOHHBII HAHOXKYPHAJ

12.www kiae.ru Poccuiickuii HayuHbli HeHTp «KypyaTOBCKUI HHCTUTYT

8. [IporpammHoe o0ecnieueHne COBpeMEHHBIX
HHPOPMANMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA

1. CtyneHTBl UMEIOT AOCTYH K €IMHOMY O0pa3oBaTeIbHOMY IMOpPTANy, TJ€ MOTYT B OTKPBITOM
JIOCTYIIE I0JIb30BaThC pecypcaMy y4eOHO-METOIMUECKON JINTepaTyphl, SBJSIOIUMUCS pa3pa-
6otkamu Benymux BY30B Poccuu.

2. [l peTHHIOBOTO KOHTPOJIS UCHOJIB3YETCSl CUCTEMa KOMIbIOTEPHOIO TECTUPOBAaHUS Ha Oa-
3e nporpaMMmHoro odecneuenust Moodle.

3. Ilpu BBIMOSHEHUHN TAOOPATOPHOTO MPAKTUKYMA CTYJEHTHI B 00s13aT€ILHOM MOPSIJIKE TPOBOJAT
00paboOTKy SKCIIEPUMEHTAJIBHBIX JIaHHBIX C MPUMEHEHHEM IPOrpaMMHBIX MakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

4. B paMkax oOecrie4eHus] MPUMEHEHUsI KOMITBIOTEPHBIX TEXHOJOTHI B 00pa3oBaTeILHOM MPO-
[[ecce UMEIOTCS CHEeHMAIN3UPOBaHHbIE KOMIIBIOTEPHBIX KJIACCa ¢ COBPEMEHHBIM MPOIPAMMHBIM
o0ecrieyeHreM 1 UMEIOIINM BBIX0[] B IHTEpHET.

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

6. Kaspersky Endpoint Security Crangaptasiit Russian Edition Ne nunensun 17E0-180427-
050836-287-197.

7. Apxuarop 7z (6ecrmatnoe [10).

8. Ilporpamma st pa6otel ¢ pdf mybnukanusmu Adobe Reader (6ec-mnarnoe 110).

10 ITakeT maremaTudeckoro anaiau3za SMath Studio (6ecrmatHoe I10).

11. Cucrema noctpoenue rpadpuxon SciDAVis (Oecrutatnoe T10).

12. Cpena pa3paboTku BUpTyanbHbIX TpubopoB MyOpenLab (6ecrmatnoe [10).

9. MaTepuaibHO-TeXHUUYeCKOe o0ecrieueHue padoThl

MarepuaabHO-TEXHHYECKYIO 0a3y JuIsl MPOBENICHHS 3aHATHI MO TUCIUIUINHE COCTABIISIOT:
- crielraIu3upoBaHHas ayJUTOPHS, UCIIONb3yeMas [P MPOBEICHNHN 3aHATUH JIEK-
onHoro tuna Ne238, pacnonoxkennas no aapecy: 360004, Kabapauno-bankapckast
pecny6inuka, r. Hanpuuk, yi. YepnsleBckoro, 175, y4eOHBIM KOpIyc yHUBEpCUTE-
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Ta Ne4 (OM®), ocHallieHHast MyJIbTUMEIUNHBIM IPOEKTOPOM U KOMIUIEKTOM arnia-
paTypbl, MO3BOJISIONIEH 1EMOHCTPUPOBATH TEKCTOBBIE U IpaduiecKrue MaTepuabl;
- paboyee MeCTO Mpeno1aBaTes;
- paboune MecTa CTYJCHTOB;
- MEJIOBast 10CKa.
MynpTrmMeMiiHas Tpe3eHTalMs, COMPOBOXKAAIONIAs JICKIIUIO, MO3BOJISIET MPENOAaBaTeNi0 aK-
LIEHTUPOBATh BHUMAHUE CTY/IEHUECKON ayJUTOPUH Ha KJIFOUYEBBIX BOIIPOCAX JIEKLIMU.
Jucnummna oGecrnieueHa:
- TECTOBBIM MaTepuajiaMi B 3JIEKTPOHHOU oOyuaromier cucteme «Moodle» (OTKpbITBI
YHUBEPCHUTET);
- KHIDKHBIM (DOHIOM OUOTTMOTEKH;
- 3JIEKTPOHHBIMU BEPCHAMH YIEOHUKOB.

JIaGopatopHble 3aHATHSA MO AMCLUUIUIMHE MPOBOJATCS B J1aboparopuu «Marepuanbl U
KOMITOHEHTBI TBEPJIOTEIBLHON 3JIEKTPOHUKHY, OCHALICHHON CJIEAYIOIIMM O0OpYy/IOBaHHUEM U U3-
MEPUTENBHOU TEXHUKOM:

1. JTaGopaTopHBIii CTEH/ [0 U3YYECHUIO TEPMODIICKTPUUECKHUX SBICHHI.

. YcTaHOBKa MarHETPOHHOIO PaclbUIEHHUs MaTEPUAJIOB

. YcTaHOBKa BaKyyM-TepPMHUYECKOTO HAIIBUICHUS TOHKHUX TJIEHOK

. YcTaHoBKa JUIsl U3MEPEHHUS YI€TIbHOTO CONPOTUBIICHNS TOHKUX IJIEHOK.

. JJabopaTopHBbIil cTeH ] U3y4eHHs] MATHUTHBIX CBOWCTB.

. JJaBopaTopHBI# CTEH 10 U3MEPEHUIO YICIHHOTO COMPOTUBICHUS METOIOM 4-X 30H-

WD B W W

JIOB.

6. JIabopatopHbIii CTEHA MO U3MEPEHUIO BOJBTAMIIEPHBIX XapaKTEPUCTHK MOIYIPOBO-
HUKOBBIX JIEMEHTOB.

7. JJabopaTOpHBIN CTEH/I IO AIEKTPOXUMUUYECKOMY aHOIUPOBAHUIO.

8. JIJaGopaTopHBbIi CTEH]I U3MEPEHUs ITapaMeTPOB IOJYIIPOBOJAHUKOBBIX MAaTEPUAIOB IO
penakcanuu (pOTOMPOBOTUMOCTH.

9. 3mepuTens XapakTepUCTUK MOIYIPOBOJHUKOBBIX TpubopoB JI2-56;

10. Ontrueckuii Mukpockor Bbicokoro paspemenuss LATIMET-20.

11. YcraHOBKAa KOHTAaKTHOM CBApKH.

12. JIabopatopuslii ctenn nuamepenus 3/C Xomna.

13. [{udpoBsle BOIBTMETPHI, aMIIEPMETPBI, MOCTbI MOCTOSIHHOTO U NEPEMEHHOI0 TOKa,
TeHepaToOphl, OCHMILIOrpadbl, ICTOYHUKN MTUTAHUS, MYJIBTUMETPHI U .

14. IIK-4 .

15. HoytOyk- 1 mir.

CryneHTsl MMEIOT AOCTyn uepe3 VHTepHET NOCTyN K 3JIeKTPOHHOM oOydaromiel cucreme
«Moodley (OTKpBITBIN YHUBEPCUTET), KOTOPAst TO3BOJISIET Pa3MEIaTh MIEKTPOHHBIE YUeOHBIE KYPChI B
CBOOOJIHOM JIOCTYIIE JUISl CTYJIEHTOB YHUBEPCUTETA.

[Tpu mpoBeieHNH 3aHATHIA JIEKIMOHHOTO THIIA, CEMUHAPCKHUX 3aHATUI U Jp. UCTIOIb3YIOTCS:
JUYEH3UOHHOE RPOZPAMMHOE 0Decneuenue u c60000H0 PAcnPOCMPAHAEMbIE NPOZPAMMBL:

v" Microsoft Office maniensust: Torosop Nel35 ot 22.05.2018, morosop Ne 1-21100 ot 20.09.2017,
ceprudukat ot 29.11.2017, moroop Ne 28/2017-31705322460 ot 29.08.2017, moroop Ne 18/2016-
31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, norosop Ne 1/01-12 ot 01.12.2014,
norosop Ne0331100002314000061-0003152-01 ot 25.11.2014, norosop Ne0331100002314000077-
0003152-01 ot 29.12.2014, norosop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptu-
¢ukar ot 20.04.2009, ceprudukar ot 18.06.2008, cepruduxar or 12.10.2007, ceprudukar or
14.03.2007,

v apxuBarop 7z, Adobe Acrobat Reader viieH3ust: IpeIOCTaBIAETCS OECIUIATHO HA YCIOBHSX 110
anpecy https://www.adobe.com/ru/legal/terms.html;

v' Morzilla Firefox mnensust: GPL/LGPL/MPL, Google Chrome nmiieH3ust: IpeocTasisercs oec-
IUIATHO HAa YCJIOBUSIX JIMIIEH3MOHHBIX COTJIAIIEHUH Ha MporpaMMHOe 0OecriedyeHUe C OTKPBITHIM HC-
XOZIHBIM KOJZIOM IO azpecy https://code.google.com/intl/ru/chromium/terms.html.
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v . TIporpamma st pabotsi ¢ pdf my6rmkamusimu Adobe Reader (6ec-ruaraoe T10)
v" Tlaker maremaruueckoro ananmsa SMath Studio (6ecruiarHoe I1O)

v" Cucrema nioctpoenrie rpapuko SciDAVis (6ecruiaraoe [10)

v Cpena pa3paboTKi BUPTyalIbHBIX IprOopoB MyOpenLab (Gecruiaraoe I10)

JU1st CTY/ICHTOB € OrpaHUYEHHBIMI BO3MO>KHOCTSIMH 3JJ0POBbSI CO3/IaHbI CHIEIIUAIIBHBIC YCIIOBHSI
JUTsl TIONy4YeHust oOpazoBaHusl. CrieMaTM3UPOBaHHOE TIOMENICHHE TSI WHBATUIIOB PACIIOJIOKEHO TI0
anpecy: 360004, KabapmuHo-bankapckas pecryOmika, T. Hampuuk, yi. YepHsimeBckoro, 173, rias-
HBIN yueOHBIN KOPITYC YHUBEPCHUTETA, ayauTopust Nel45.

B nensx 1oCTynmHOCTH TOMYYeHHs! BBICIIETO 00pa30BaHus 110 00pa30BaTeIbHBIM POrpaMMamM
WHBAJIMAMHU 1 JIMIIAMH C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBbSI YHUBEPCHTETOM 00CCIIeUMBaCT-
CsL:

v’ aJIbTepHATUBHON BepcHeil OPUIMAIBHOTO caiita B ceT «MHTepHET» st ClTabOBHIAIINX;

v [PHUCYTCTBUE ACCHCTEHTA, OKa3bIBAIOIIETrO 00YYArOIIEMYCst HEOOXOIUMYFO ITOMOIIIb;

v JUIsl MHBAJIMIOB U JIAII C OrPAaHMYCHHBIMA BO3MOYKHOCTSIMH 3/I0POBBSI TI0 CIIyXY — JTyOJIMPOBaHKE

BCITyX CIPABOYHON MH(MOPMAIMU O PACIIMCAHUN YYEOHBIX 3aHSATHH; 0OECIICUCHUE HAUICKAIIIMU

3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHNUS HH(POPMAIHHY;,
JUTsI MTHBAJIMJIOB U JIUI] C OT PAHWYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBBSI, IMEIOIINX HAPYIIEHUS OTTOPHO-
JIBUTATEIIBHOT'O amiapara, Co3/IaHbl MATEPHATLHO-TEXHUYECKHIE YCIIOBHUSI 00ECIICUHNBAIOIINE BO3MOXK-
HOCTh OECIPETSITCTBEHHOTO JOCTYIA 00YUaIOIMXCS B yUeOHbIE TOMEIIEHHS], 00BEKTY ITUTaHUs, Tya-
JICTHBIC M IPYTH€ TIOMEIICHHS YHUBEPCUTETA, a TAKOKE MPEObIBAHMUS B YKA3aHHBIX TIOMEIICHHSIX (HAIHU-
YHe pacHIMPEHHBIX ABEPHBIX TIPOEMOB, MIOPYIHEN U IPYTUX MPHCIOCOOICHHI).



JIucr usMeHeHn (10MOJTHEHMIH)
B padoueil nporpaMMe JUCHHUILIHHBI
b1.B.02.1B.02.01 «M13MEPEHUE ITAPAMETPOB 11 MOJIN®UKALA
CBONCTB HAHOMATEPHNAJIOB U HAHOCTPYKTYP»

11.03.04 — DJieKTPpOHMKA U HAHOYIeKTPOHUKA Ha 202__ -202__ y4eOHbIii roa

n/n

OnemenT (myHkT)P 111

IlepeueHb BHOCUMBIX
WU3MEHEHUH (JIONIOJTHEHMI)

[Ipumeuanue

Obcysrcoena u pekomeHo008ana Ha 3acedanuu Kageopwl
JIEKTPOHUKHU ¥ U (GPOBBIX MHOOPMAITMOHHBIX TEXHOJIOTHH,

MPOTOKOI Ne OT «

3aBenyrommii kadeapoi
MIOATINCH pacumdpoBKa MOAITUCH

202___r.
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