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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-



Hel ctanaapT 40.058 «HXeHep-TeXHOJIOr MO MPOU3BOACTBY M3JAEIUNA MUKPOIJIEKTPOHUKHY,
koz C, ypoBeHb kBasinukanuu 6).

o COBEpIICHCTBOBAHKE TPOLIECCOB M3MEpPEHH NapamMeTpoB M MOJIU(HUKAIIMM CBOWCTB
HAHOMATEpPHAJIOB U HAHOCTPYKTYp (mpodeccuonanbubiii ctanmapt 40.104 «Cnenuamuct 1o
U3MEPEHUI0 TTapaMeTpoB U MOAM(UKALNU CBOWCTB HAHOMATEPUAIOB M HAHOCTPYKTYp», ko1 C,
ypoBeHb KBalu(uKauu 6).

1.3. TpeGoBanus Kk pe3yJbTaraM 0CBOCHHS JUCUMILIHHBI(MOXYJISA)

B cootBerctBun ¢ ®I'OC BO u OIIOII BO nanpasnenus moarorosku BO 11.03.04
DJEeKTpOHUKA U HAHORJIEKTPOHUKA M3yUYeHHE TUCUUIUIMHBI (MOAYJIS) U3MEPEHUSI ITapaMeTpPOB U
MoJU(UKAIH CBOHCTB HAHOMATEPUAIOB U HAHOCTPYKTYP HANpaBJICHO HAa YaCTUYHOE (OPMHPO-
BaHUE JIEMEHTOB CIICAYIOLIEH KOMIIETCHIIUNU:

Kareropusi Koa u naumenoBanne | UHaukaTopsl (Moka3aresin) 10CTHKe-
KOMIIeTeHIIUH/ TUIL KOMIIeTEeHIIUN HHMS KOMIIeTeHIUii
3aaa4

Tun 3amxay npodec-
CHOHAIILHOM JesI-
TEJTBLHOCTH: TIPOU3-
BOJICTBEHHO-TEXHO-
JIOTHYECKHI

IKC-4 Crocoben
Opl"aHH?.OBaTI: MeTpO-
JIOTHYECKOE o0ecIie-
YeHHE TPOU3BOICTBA
MaTepHaliOB U M3J1e-
JIMA 3JIEKTPOHHOM
TCXHUKNU

paTypsbl

IMKC-B.4.1. CriocoOeH MpUMEHSITh METO-
JIUYECKYI0 0a3y M3MEpEeHHU MapaMeTpoB
TEXHOJOTHYECKHX IMPOILIECCOB U TECTHPO-
BaHUE MMPOYKTa IPOU3BOJICTBA

IMKC-B.4.2. Cioco0OeH ocyliecTBIsATh
MIPOBEPKY, HACTPOUKY U KATHOPOBKY
AJIEKTPOHHOW H3MEPUTENIbHOW arma-

dopmupoBaHue MPOPECCHOHATBHBIX KOMIIETEHIIMHA OCYIECTBISIETCS B COOTBETCTBHU C
npodecCHOHaIbHBIMU CTaHAAPTaMH M OPHEHTHPOBAaHA Ha BBIOJHEHHE 000OIIEHHBIX TPYAOBBIX
¢bysakuuii (OT®) u TpynoBeix ¢pynkuuit (TD):

IMpodeccnonanbuas | [IpodeccuonanbHbIN O600mennas TpynoBasi pyHKIHS
KOMIIeTeHIUsI CTaHAapT TpyAoBas QyHKIUSA

IIKC-4 Cnocoben 40.104.Cneumanuct B. Pa3pabotka B/01.6. Ananu3

OpraHu30BaTh 10 U3MEPEHUIO €IMHUYHBIX OpUYHH Opaka npu

METPOJIOTHUECKOE IapaMeTpoB U TEXHOJIOTMYECKHUX W3rOTOBJIEHUH

oOecrnieueHue Moau(pUKau IIPOLIECCOB U 176691 (S0 15171

[IPOU3BOJCTBA CBOMCTB PEKOMEHIaLUi 110 MHUKPODJIEKTPOHUKHU

MaTepHAIOB U
1563 (12071
AJIEKTPOHHOM
TEXHUKHN

HaHOMAaTEpHAJIOB U
HAHOCTPYKTYD

YCTPAHEHUIO U
MIPERYIPEKICHUIO
Opaka B
MPOU3BOJICTBE
151691 (SH) 07071

MHUKPOAJIEKTPOHUKHU

U pa3paboTka

PEKOMEHJALHI 110
UX YCTPAHEHUIO U
MPEAYIPEKACHUIO

B/02.6. Pazpabotka
€IMHUYHBIX
TEXHOJIOTHUECKUX
IPOLIECCOB
U3rOTOBJICHUS
A3NIeTni
MHUKPODJIEKTPOHUKH




C. PazpaboTtka

C/01.6. Pa3paboTka

THUIIOBBIX Y aJanTanys
TEXHOJIOTHYCCKUX THUIIOBBIX
MPOIIECCOB U TEXHOJIOTHYECKUX
IUTAHUPOBOK paboYMX | MPOLIECCOB
MECT U H3rOTOBJICHUS
MIPOU3BOCTBEHHBIX 151691 (N1 05 0%
YYaCTKOB Ha MHUKPOAJIEKTPOHUKH
MIPOU3BOJICTBE C/02.6. Pa3pabotka
U3aenni TJTAHUPOBOK
MHUKPOAJICKTPOHUKH pabouux MecT u
Y4acTKOB Ha
MIPOU3BOJICTBE
W3JICTIHNI
MHKPOIJICKTPOHUKHU
40.104 «Cnemuamuct | C. C/01.6.
10 U3MEPEHUIO CosepuieHcTBoBaHuEe | MoaepHu3amus
napamMeTpoB U MPOIIECCOB CYIIECTBYIOIIUX U
Moaudukanm MU3MEpeHU BHEJIPEHUE HOBBIX
CBOICTB napameTpoB U METOIO0B U
HaHOMaTEPHUAJIOB U Mo UK o0opyIoBaHuUs JJIs
HAHOCTPYKTYpP» CBOWCTB U3MEpPEHUI
HaHOMAaTEPHAJIOB U napameTpoB

HAHOCTPYKTYD

HAaHOMAaTEPHUAJIOB U
HAaHOCTPYKTYD.

C/02.6.
MonepHusanus
CYIIECTBYIOIIHUX U
BHE/IPCHUE HOBBIX
IPOIIECCOB U
00opyIoBaHUs IS
MO UKAITAN
CBONCTB
HaHOMAaTEPHAJIOB U
HAHOCTPYKTYD

B PE3YIbTATC OCBOCHUA AUCHUILIMHBI CTYACHT JOJIKCH!

3HATh:

—  -COBOKYIHOCTbH CBOMCTB U IapaMeTPOB HEOOXOAUMBIX U JOCTATOYHBIX Ul XapakTepusa-

LMY Pa3IUYHbIX HAHOMATEPUAJIIOB U HAHOCTPYKTYD;

-OCHOBHBIE METO/Ibl U3BMEPEHUI CBOWCTB HAHOMATEPHUAJIOB U APaMETPOB HAHOCTPYKTYD;
-Ha3HAYeHUe, TUIIOBYIO allApaTHYI0 WM CXEMHYI0 pealu3alMi0 METOLOB W3MEPEHUU
OCHOBHBIX CBOMCTB M IIapaMETPOB HAHOMATEPUAIOB U HAHOCTPYKTYP;

-ME€TO/Ibl OLICHKH MOTPELIHOCTEN U NPEACTaBICHUS PE3yIbTaTOB U3MEPEHUN (PU3NIECKUX
BEJINYUH;

-OCHOBHBIE CTaH/IapThl HOPMATUBHBIE AKThI O MJIAHUPOBAHUIO U OPraHU3aLUU PabOT 10
M3MEPEHUI0 TTapaMeTPOB U MOAM(DHUKALINY CBOWCTB HAHOMATEPUAJIOB 1 HAHOCTPYKTYD;
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HaHOCTPYKTYP.
YMmerh:

-OCHOBHBIC TCXHOJIOTMYCCKUC TIPOILCCCHI MOI[I/I(I)I/II(aI_[I/II/I CBOICTB HaHOMATCPUAJIOB U

— UCHOJb30BaTh B M3MEPEHHUSAX TEXHUKY pabOThl €O CTaHAAPTHBIMU (3PTaJOHHBIMH,
KOHTPOJIbHBIMH) 00pa3iiaMu U MPOLECCaMU;
— TPUMEHATh METOJbI 00PaOOTKU U MPECTABICHUS PE3YJIbTATOB U3MEPEHUIL;
— TPHUMEHATHh HA MPaKTHKE 3HAHUS OPraHU3allui U MPOBEJCHUS MPOLECCOB MOIUPHUKAIINN
CBOMCTB HAHOMAaTEpHAJIOB U HAHOCTPYKTYP;
— AQHAJIU3UPOBATh U CUCTEMATU3UPOBATH PE3YJIbTAThl UCCIEAOBAHUM, IIPEACTABIATL MaTe-
pHalibl B BUJI€ HAYYHBIX OTYETOB, IyOIMKAIMii, Tpe3eHTaIHi

Baagern:

— OCHOBaMHU IOATOTOBKHA HAHOMATEPHUAIOB U HAHOCTPYKTYP K U3MEPEHUSIM UX ITapaMeTPOB
U K MpoLeccy MOIU(HUKAIIUN UX CBOWCTB,;

Taluu.

HaBbIKaMU METPOJIOTHYCCKOTO COMPOBOKACHUA TEXHOJIOTMIYECKUX IMMPOUCCCOB U SKCILTya-

— OCHOBaMU IIPOBEJICHMS U3MEPEHUH ITapaMeTPOB HAHOMATEPUAJIOB U HAHOCTPYKTYP;

— OCHOBaMH CTaTUCTHYECKOH 00pabOTKM pe3yibTaTOB M3MEPEHUIl MapaMeTpoB HaHOMATE-
pHaIOB U HAHOCTPYKTYP;
— OCHOBaMH IIPOBECHHUS Ipoliecca MOAU(PUKALIMU CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYK-

Typ.

4. Conep:kaHue ¥ CTPYKTYpPa JMCIHUILIHHBI

Conep:xanue pa3aesoB JTUCHMILIAHBI

B tabnuiie 1 mpuBOIUTCS ONMUCAaHUE COACPKAHUS AUCHUTUTHHEI, CTPYKTYPHPOBAHHOE TIO
paszenam, ¢ ykazaHHUEeM I10 K&KIOMY pa3zieiny GOpMBbl TEKYIIEro KOHTPOJIS: 3amuTa JadopaTop-
Hoit pabotsl (I13), komnoksuywm (K), rectuposanue (T).

Tabauya 1. Codepoicanue pazoenos OuCyuniuHvl

pa3MepoB HaHO-
00BEKTOB, HAHO-
MaTEPHaIOB U

TPOHHAas1 MUKPOCKOITUA. PeHTFeHOI[I/I(i)paKHI/IOHHLIe
MCTOJbI aHaJIn3a HAHOMATCPHUAJIOB. MGTOI[I)I orpe-
ACJICHUA YHGHLHOP’I ITOBCPXHOCTHU, IIOPHUCTOCTHU U

Kon
KOHTPOJIU-
HaumenoBanue pyemoi Popma
Ne pasiena Cojepsxanue pasjeaa KoMIe- TEeKylero
TEHIIUHU KOHTPOJHA
(i ee
4acTH)
1 Beenenue B quc-|Knaccudukanus wanooOwekToB, HaHomarepuanoB| I[IKC-4 | T, K, I13
HUTUTUHY U HAHOCTPYKTYp. MeTpojaornyeckue acreKThl
HaHoWHIycTpuH. Kiaccudukarus cpeacTs uaMepe-
Huii . [TorpemHocTr M3MepeHnit U XapaKTEPUCTUKHU
cpeAcTB u3MepeHuil . Buabsl usmepenuit. Metonabl
n3MepeHnit . Bunbl koHTposa . Bunael ucneitanuii.
MeTopl cTaTUCTHYECKOH 00pabOTKH pe3ylIbTaToB
u3MepeHuit u ¢opmbl ux npezacraBieHus. OCHOB-
HBIE CTaH/IapThl HOPMATHUBHBIE AKTHI 110 TUIAHUPOBA-
HUI0O W OpraHu3aluu padboT MO H3MEpPEeHHIo Ta-
pamMeTpoB U MOTUGUKAIMN CBOWCTB HAHOMATEPH-
aJI0B M HAHOCTPYKTYP.
Metoael  u3me-| Ontuyeckas Mukpockomnus. CkaHupyoas I[IKC-4 | T,K, II3
peHusi XapakTe-|aTOMHO-CHJIOBAsl U TYHHEJIbHasi MUKpockonus. Cka-
5 PUCTUYECKUX  |HUPYIOIIAs PACTPOBAsi M MPOCBEUNBAIOIIAS DJICK-
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HAaHOCTPYKTYp |[pa3Mepa 4acTHUI] HAHOIOPOILKOB
OcHoBHBIE  Me-| 30HAOBBIE METOJIbI U3MEPEHUS yaenabHoro compo-| [IKC-4
TOABl U METOJU-|TUBJICHUS: OIHO30HIOBBIN, JBYX30HIOBBIN, TpeX- T,K, 113
KU  WM3MEpPEHUs|30HI0BbIM, YETHIPEX30HAOBbIM U MSATH30HIOBBIN
ANEKTpOPU3NYC- [METOABl H3MEPEHHUST YICIBHOTO COMPOTHBIICHUS.
CKUX CBOWCTB M|MeToa BCTPEUHBIX 30HJOB. U3MEPEHUSI COMPOTUB-
[1apaMeTpoB nenusi. KoHTakTHbIE W OECKOHTAKTHBIE METOIBI
HAHOMAaTepH-  |U3MEPEHUs YyNIEIbHOrO COMPOTUBICHUH: MeTon
anoB W HaHOo-|Ban-nep-Ilay. Meron Bau-nep-Ilay nns usmepenus
CTPYKTYP KOHIEHTPAllMd W TMOJABIKHOCTU. TpeOoBaHUS K
KOHTaKTaM, METOJbl MX H3TOTOBJICHMS, IMPOBEpPKa
OMHYHOCTU. EMKOCTHOM M MHIYKTUBHBIA METOJIBI.
CBY-metoabl. MeToapl OlpeseseHusl TapaMeTpoB
MOJTyIPOBOJIHUKOBBIX MaTepHaliOB C HCIIOJIb30Ba-
HueM 3¢¢ekra Xoia B MOCTOSHHBIX U MEPEMEH-
HBIX DJIEKTPUUYECKUX M MAarHUTHBIX Mojsx. KBaHnTo-
BbIi 3 Pext Xomma. Metoabl u3MepeHus napamer-
POB HEpPaBHOBECHBIX HOcHUTeNel (TIOJBUKHOCTE,
BpeMs KHU3HM, TuPy3HOHHAs JJIMHA U T.JA.. METOJ
CTallMOHApHON (POTOMPOBOIUMOCTH, peIaKCAIUU
(hOTONPOBOAMMOCTH.
Mertonap! uccie- | Ontuueckue Metoapl u3MepeHus xapakrepuctuk| I[IKC-4
JIOBaHUs 30HHOM [30HHOW CTPYKTyp: ULIMPHUHA 3aIpPEIICHHOW 30HBI, T,K, I13
CTPYKTYPBI SHEpPrusl aKTHUBAllUs MpuMecel, sHeprusi oOpa3oBa-
HUS SKCUTOHOB. TepMOCTUMYIUPOBAHHBIE METO/BI.
Ou3uyecKkre OCHOBBI PETaKCAIMOHHON CIIEKTpO-
ckonmu ryOokux ypoBHe#d (PCI'Y).. OcHoBHBIC
Buabsl PCI'Y: emkocTHas u TtokoBasa PCIY.
Meronpl  u3Me- [IKC-4
peHus MarHuT-|MarHUTHO-CUJIOBAst MUKPOCKOIIHS T,K,JIP
HBIX CBOWCTB
Meroabl Ouznyeckne u (uzuko-xumuueckue  ocHoBwl| [IKC-4
MoAU(UKAIIMK  |HAMPABIEHHOTO M3MEHEHHsI CBOMCTB U XapaKTepH- T,K,JIP
CBOWCTB HAHO-|CTUK HaHOOOBEKTOB, HAHOMATEPHAIOB M HAHO-
MaTepuajioB  H|CTPYKTyp: Pa3MmepHble W KBaHTOBO-pa3MEpHBIC
HAHOCTPYKTYp [39¢dekTsl. Pormp moBepxHOCTH B (HOPMUPOBAHUU
CBOMCTB HAHOOOBEKTOB U HAHOMATEPUAJIOB. XUMHU-
YEeCKUE M AJICKTPOXUMHUYECKUE METObI Moauduka-
M HAHOOOBEKTOB M HAHOCTPYKTyp. MoHHO- u
TTa3MEHHBIE METOJIbI MOAU(UKAIMKU HAHOMATEPH-
aJIOB ¥ HAHOCTPYKTYD. JlazepHbie MeTOIbI MOAU(H-
Kaly. YTpaBJeHUE CBOMCTBAMU HAaHOMATEpPUAJIOB
MeToaamMHu (PU3UIECKOTO U XUMHUECKOTO JUCTIEPTH -
pOBaHUSI.

4.2. CTpyKTYypa 1M CHUILIMHBI

COB)

Tabauya 2. Obwas mpydoemkocms oucyuniunsl cocmasisiem 4 3auemuvix eounuywl (144 ga-

Bun pa6otsi

TpynoémkocTsb, yacol

8
ceMecTp

Bcero




OO611ast TPy 10eMKOCTh (B Yacax) 108 108
KonrtakTHas padora (B yacax): 60 60
Jlexumu (JI) 40 40
[Tpaktnueckue 3anstus (I13) 20 20
CamocrositenpHas pabora (B yacax), B TOM YHC- 57 57
JIe KOHTAKTHAS:
CaMOCTOSITEILHOE U3YUYECHHUE Pa3JIeNIOB 48 48
CamMonoaroToBka:
Kypcogas pabora (KP) 9 9
IToaroroBka U NpOX0XKACHUE POMEKYTOYHOU
aTTecTaluu
DK3amep 27 27
By npoMeXyTOUHOM aTTecTaluu 9K3aMeH, K/p
4.3. J/lekuMOHHBbIE 3aHATHUS
Tab6muma 3. [lepeueHb TEKIIMOHHBIX 3aHATHN
Kon
Ne KOHTPOJIUPY-
/_ Tema emMoii Komme-
wn TeHIUu (W1
ee 4acTu)
[IKC-4
1 | MeTponoruyeckue aclieKThl HAHOMHTYCTPHH.
2 | Onruyeckass MUKPOCKOIIUS. TIKC-4
3 | Pentrenoau)pakiiMOHHBIC METO/IHI aHAIM3a HAHOMATEPHAJIOB. IIKC-4
4 CkaHupyolias pacTpoBasi U IPOCBEUHBAIOLIAsl 3JIEKTPOHHAsT MUKPO- IIKC-4
CKOTIHSI.
5 | 30HIOBBIE METOIBI U3MEPEHHSI YACTHHOTO CONPOTHUBIICHHUS. TKC-4
[IKC-4
6 KonTakTHbIe 1 6ECKOHTAKTHBIE METO/IbI U3MEPEHUS yIeTHLHOTO COMPOTHB-
TICHUS
[TIKC-4
7 | OnTHYecKne METOIBI U3MEPEHHS XapaKTEPHCTUK 30HHON CTPYKTYp
[TIKC-4
8 | Merozbl 3MepeHus MapaMeTpOB HEPABHOBECHBIX HOCUTEJIEH
. TIKC-4
9 Metonb! onpeieNieHnsT yIebHOM MOBEPXHOCTH, IIOPUCTOCTH U pa3Mepa
YaCcTHIl HAHOTIOPOIITKOB
Ousnueckue U GPU3NKO-XUMHUYECKIE OCHOBBI HAIPABJICHHOTO N3MEHEHHUS IIKC-4
10 | cBOIMCTB U XapaKTePUCTUK HAHOOOBHEKTOB, HAHOMATEPUAJIOB U HAHOCTPYK-
Typ
1 HonHO- ¥ m1a3MeHHbIe METOIbI MOAU(PHUKAIIMTN HAHOMATEpUAIOB U HAHO- IIKC-4
CTPYKTYD.
12 XUMHUYECKUE U AIEKTPOXUMUYECKHE METO/1bI MOAU(DUKALMN HAHOOOBEKTOB IIKC-4
¥ HAHOCTPYKTYP.
[IKC-4
13 | JIazepHble METOABI MOTU(DUKAIINH.
14 VYnpasieHue CBOWCTBAMU HAHOMATEPHAJIOB METOAaMU (PU3UIECKOTO U XH- IIKC-4
MHYECKOTO TUCTICPTUPOBAHHSL.
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4.4. lNpakmuyeckue (CemuHapckue) 3aHsImusi

Ne HaunMeHoBaHHe NPAKTHYECKUX 3aHATHI Kon
o/ KOHTPOJIUPY-
eMoil KoMIme-
TeHU U (W ee
4acTH)
1 | Onpenenenue X0UIOBCKOM MOJBMKHOCTH M KOHIIEHTPALIMU OCHOBHBIX HO-
cuTenei 3apsjia B MOJIyPOBOAHUKAX. TK-3
2 | Onpenencane qudGy3MOHHON IITUHBI 1 BPEMECHH )KU3HU HEPABHOBECHBIX IIKC-4
HocuTenel 3apsaaa B HOJIYIPOBOIHUKAX.
3 | Ompenenenue MHUPUHBI 3aNPEIIEHHON 30HBI METOJIOM TEPMOCTUMYJITHPO- IIKC-4
BaHUs 3JIEKTPOIIPOBOIHOCTH.
4 | Ob6paboTka u KonndecTBeHHBIN aHamn3 ACM n300pakeHHI. IIKC-4
5 | Moaudukamys moOBepXHOCTH KPEMHHSI METOJIOM aHOIUPOBAHUSL. IIKC-4
6 | OnpenenceHue yaenbHOW TOBEPXHOCTH HAHOCTPYKTYHPOBAHHOTO KPEM- IIKC-4
HUSL.
4.5. JlabopaTopHbie padoThI
JlaGopaTopHbIe 3aHATHS HE TPEAYCMOTPEHBI TPOrpaMMOit
4.6. CamocTosiTe/IbHOE U3yYEeHUE PA3/1eJI0B U CIUTIINHbBI
Tabnuya 5. CamocmosmenvHoe uzyieHue paz0enos OUCYUnIuHbl
Kon
No KOHTPOJIHPY-
n Bomnpocsl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3YUeHHe EMOM KoMITE-
. TeHI UM (WIN ee
4acTH)
Knaccugukaims HaHOOObEKTOB, HAHOMATEPHATIOB U HAHOCTPYKTYP. IIKC-4
2 | CxaHupymomas aTOMHO-CHUJIOBasi M TyHHEJIbHAsh MUKPOCKOIIUS IIKC-4
Meton Ban-nep-Ilay. Meron Ban-nep-Ilay st u3mMepeHus KOHIICHTPAITUU U [IKC-4
3 | monBmxHOCTH. TpeOoBaHMs K KOHTAKTaM, METOJIbl UX U3TOTOBJICHHUS,
MpOBEepKa OMUYHOCTU. EMKOCTHOM M MHAYKTUBHBIN MeTO 6. CBY-MeTO 1Bl
Mertobl onpeieTIeHHs TapaMETPOB MOTYTIPOBOHUKOBBIX MaTEPUAIOB C UC- 1KC-4
4 | nonb3oBanueM 3¢ ¢pexra Xoiaa B IOCTOSIHHBIX U IEPEMEHHbIX JIEKTpUYe-
CKHMX M MarHUTHBIX 10Ji1X. KBaHTOBBIN 3 dekT Xoa.
TepmocTiMynupoBaHHBIE METO/Ibl. PU3HMUECKUE OCHOBBI pelaKCallMOHHON IIKC-4
5 | cnektpockonuu riayookux ypoBHel (PCI'Y).. OcroBubie Buabl PCI'Y: eM-
KocTHas u TokoBasg PCI'Y.
6 | MeToz BCTpEeUYHBIX 30H/I0B. U3MEPEHHUS COMTPOTHBIICHHSL. 1IKC-4

5. OueHo4YHbIC MaTepHAIbI AJIS1 TEKYIIEro H py0e;KHOT0 KOHTPOJISI YCIIeBAeMOCTH

Hu l'[pOMe)KyTO‘IHOi;I aTrecralnumn

O1eHOUHBIE MaTepUaJIbl AJIsl TEKYILIET0, pyOeXHOT0 KOHTPOJIs YCIIEBAEMOCTH M IIPOMEXKY -
TOYHOM aTTeCTallMM CTYAEHTOB MO AUCLUIUIMHE ONPEAEISIFOTCS Y4eOHbIM IJITaHOM 00pa3oBaTelib-
HOW MpO-TpaMMbl U ACHCTBYIOLIUM IMOJIOKEHUEM O OaNIbHO-PEHTHHIOBOI CUCTEME aTTecTaluu
CTYJIEHTOB O0ydYaroIMXcsi MO MporpaMmam Beicuiero oOpasoBanust Kabapauno-bankapckoro
yauBepcureta(llpukas Ne 159/0 ot 31 aBrycra 2017r.). Ilpu arrectanun o0ydarommxcs oue-
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HUBAeTCs KauecTBO pabOThl Ha 3aHATHUSAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTb YETKO
(GbopMyIIMpPOBaTh CBOM MBICIH), YPOBEHb MOJTOTOBKU K CAMOCTOSITEIbHON JESTENbHOCTH, Kaye-
CTBO BBINIOJTHEHUS 3aJJaHUi (KypCOBOM paboThl, 1abopaTopHBIX padoT u ap.). Tekymuit u pyoex-
HBIM KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB 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 HEJIEIN CEMECTPA.

Pacnpesnenenue 0ayijioB B paMKax 0aJuIbHO-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 Oata Oamta Oaia
BBITIOJIHEHHE U 3aIMTa Ja00- 21 7 7 7
paToOpHBIX paboT Oan 0aIoB OaoB 0ayIoB
2. | PyOe:xxHbIH KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJIoB 0aJI0B 0ajI0B
KOJUJIOKBUYM 24 8 8 8
Oana 0aJI0B 0aJIoB 0aIoB
Hroro 70 23 23 24
0aJL10B 0asL1a 0aju1a 0as1a
3. | Ok3ameH 30 min — 15, max — 30
0a/1J10B 0a/I0B

5.1. KosstokBuym

B cemectpe npoBoasTcs 3 KOJIIIOKBUYMa, KaXKIbIi U3 KOTOPBIX OLIEHUBAETCS B IPEIENIax
ot 0 1o 8 GaywtoB. TakuM 00pa3oM, MAKCUMAIILHOE KOJIHUYECTBO OAJIJIOB, KOTOPBIE MOXKET TOJTY -
YUTh CTYJIEHT IIPU YCJIOBUM YCIEIIHON CIay TPEX KOJUIOKBUYMOB PaBHO 24.

Ha xommokBuymax KOHTponupyeTcss (OpPMHpPOBAHHE 3JIEMEHTOB MPO(HECCHOHATBHBIX
komnereHuuid IIKC-4. Huxke npuBeneH NmpUMEpHBIM IEpEeYeHb BOIIPOCOB M 3aJaHMM, BBIHO-
CHUMBIX Ha KOJUIOKBUYMBI:

1-xonnoxeuym(Pazoen 1,2):

1. Ocobennoctn m3mMepeHust pU3NMIecKrX BEIMYHH B HAHOMAITa0ax

2. MeTponorudeckue acueKTbl HAHOMHY CTPHH.

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

4. MeTosbl CTaTUCTHYECKOW 00pabOTKH pe3yIbTaTOB U3MEPEHUH U (DOPMBI UX MTPEICTABICHHUS.
5. OnTuyeckass MUKPOCKOMHS: BUBI MUKPOCKOITUH, OCOOEHHOCTH NMPUMEHEHUS B UCCIIEIOBAHU-
SIX HAHOMAaTEePUAJIOB 1 HAHOCTPYKTYD.

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

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

8. CxaHMpyoLas 3JEeKTPOHHO- PACTPOBasi MUKPOCKOIMS: OCHOBBI METO/Ia, allllapaTHas peannsa-
Is1, PEKUMBI CKAHUPOBAHUS, 0OBEKTHI UCCIIEIOBAHMS, TApAMETPBI U3MEPEHUS U pa3pelIeHue.
9. IIpocBeunBaromias MEKTPOHHAST MUKPOCKOIIHS: OCHOBBI METO/1a, alllapaTHast peain3arus,
PEKUMBI CKAHUPOBAHUS, 00BbEKTHI NCCIICAOBAHMS, TAPAMETPBI U3MEPEHUS U pa3peIIeHue.
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10. PenTreHoaudpakiinoHHbIe METObI aHAJIM3a HAHOMATEpHAJIOB: 00Ias XapaKTepUCTHKA Me-
TOJIOB, 0COOEHHOCTH MCCIIEJOBAHUS HAHOMATEPHUAIOB U HAHOCTPYKTYP.

2-xonnokeuym(Paszoen 3,4):

1.Knaccudukarum, xapakTepucTiKa U BO3MOXHOCTH 30HI0BBIX METOJIOB U3MEPEHUS YIIIbHOTO
COIPOTHUBJICHUS] HAHOMATEPUAJIOB U HAHOCTPYKTYD.

2.Kakue TpeboBaHUs NPeNbABIAIOTCA K TeoMeTpuueckoi hopme oOpasiia B METO/Ie YeThIpex
30H/10B?

3.YeTbIpex30H10BBI METO U3MEPEHUSI BEIMYMHBI YIEIBHOIO CONPOTUBIIEHUS TIOJTYIIPOBOJHU-
KOBBIX MaTepuaioB U CTpyKTyp. IIpenmMyiiectBa, HEIOCTATKH ¥ BOSMOXHOCTU METOJA.

4. BeiBeuTe BRIpaXKCHUE VISl OLEHKU yIEIbHOTO CONPOTUBIICHHUS, Ul Clydasi, KOTJa 30HAbI 2 U
5 ABJISAIOTCSA TOKOBBIMU, a 1 1 4 MOTEHIIHAIHLHEIMH.

6. Ilouemy BxiIrO4YEeHME 30HIOB | M 4, B KaueCcTBE TOKOBBIX, IIPEAIIOYTUTEIILHEH B METOJIE Ue-
ThIpeX 30H10B? OTBET 000CHOBATS.

7. Kakumu nmpuyrHaMu 00yCJIOBJIEHBI OTPAaHUYEHHs HA BEJIMYMHY TOKA B METOJIE YEThIPEX 30H-
10B?

8. Kakumu nmpuurHaMu o0yCIOBJIEHBI OTPAaHUYEHUS Ha TOJIIMHY IUIEHOK NMPU U3MEPEHUHU UX
YAEIBHOTO CONPOTHUBIIEHUS METOJIOM YEThIPEX 30HA0B?

9. Teopust MeToz1a ¥ BEIBOJI OCHOBHOM pacueTHOM (popMyIibl 111 00bEMHBIX (I10JyOECKOHEUHBIX )
00pasIos.

10. Oco0eHHOCTh peanu3alii YeThIPEX30HA0BOH METOAUKH JUIs ONPEIEIeHUS BEJINUUHBI
YAEb-HOT'O COMPOTUBIIEHUS AMUTAKCUAIIBHBIX CJIIOEB 1 MHOTOCIIOMHBIX CTPYKTYP.

11.IToHATHE BEIMYNHBI IOBEPXHOCTHOTO CONPOTUBIIEHUS U IIOBEPXHOCTHON MPOBOJAUMOCTH.

12. OCHOBHbIE TUIIBI U HCTOYHUKHU MOTPEIIHOCTEN JBYX30HA0BOIO METO/IA OIIPEIEICHMSI BN -
YMHBI YJEIBHOTO CONPOTUBIIEHUS MATEPHAIIOB.

13.00mue u crieruduuecKkie HCTOYHUKH MOTPEITHOCTEH MeTOAa (B CPAaBHEHUH C YETHIPEX30H-
JIOBBIM METOJIOM).

14.B03MOKXHOCTH BOJIBT-(hapalHOTO METOAA B UCCIIEIOBAHUHU AIIEKTPOPUINIECKUX ITapaMeTPOB
CTPYKTYp C MOHMXEHHOH pazmepHOCcThIo(MAII-cTpyKTypHI).

15.0npenenenne CueKTpaabHbIX 3aBUCUMOCTEN MOBEPXHOCTHBIX TAPaMETPOB METOJIOM JIBYX-
TEMIIEPATYPHON MPOBOJIUMOCTH.

16.0mnpenenenue Tuna MPOBOJAUMOCTH M YPOBHSI JIETUPOBAHHS MOBEPXHOCTHBIX CIIOEB BOJIBT(a-
pasHBIM METOAOM

17.IToBepXHOCTHBIC JIEKTPOHHBIE COCTOSIHHS M UX KJIaCCHU(DUKAIIHS

18.Teopust npUMOBEPXHOCTHOM 00JIACTH MIPOCTPAHCTBEHHOI'O 3apsi/ia MOIyIPOBOJHUKA
19.PaBHOBECHBII 3apsi B IOBEPXHOCTHBIX COCTOSHUSX.

20.0Onpenenenne Tuna NpoOBOJUMOCTH U YPOBHSI JIESTUPOBaHUS MOIYIIPOBOAHHUKA

3-xonnokeuym(Pazoen 5,6):

1. ®uzndeckue u PU3NKO-XUMUYECKHE OCHOBBHI HANPABICHHOTO U3MEHEHUS CBOMCTB U XapaKTe-
PUCTUK HAHOOOBEKTOB, HAHOMATEPHATIOB U HAHO-CTPYKTYP.

2. Ponb pa3aMepHBIX U KBAHTOBO-pa3MePHBIX 3PPEKTOB B TEXHOIOTUU MOIUPUKALIUN CBOICTB
HAaHOMATEPHAJIOB U HAHOCTPYKTYD.

3. Ponb moBepxHOCTH B (DOPMUPOBAHUHN CBOMCTB HAHOOOHEKTOB M HAHOMATEPHAJIOB.

4. Xumudeckue MOAU(PUKAIIMI HAHOOOBEKTOB U HAHOCTPYKTYD.

5. DAEKTPOXUMHUYECKHUE METOIbI MOAU(PHUKAIIMTN HAHOOOBEKTOB M HAHOCTPYKTYP.

6. MonHo- 1 mma3MeHHbIe METO bl MOAU(UKAIITN HAHOMATEPUAIOB U HAHOCTPYKTYD.

7. JIazepHble METOIbI MOIU(DUKALIUH.

8. YrpaBneHue cBOHCTBAMU HAHOMATEPHUAIOB METOIaMU (DU3HUECKOTO M XUMUIECKOTO
JUCIIEPTUPOBAHUSL.

Memoouueckue pexomenoayuu
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[Ipn moAroTroBke K KOJUIOKBUYMY CIEAYET, IPEXKAEC BCEro, MPOCMOTPETh KOHCIIEKTBI
JIEKIIMM ¥ OTMETUTh B HUX MMEIOIIMECS BOIIPOCHI KOJJIOKBUYMa. Eciin Kakne-TO BOIIPOCHI BbIHE-
CEHbI TpenojaBaTeieM Ha CaMOCTOSATEIbHOE U3YUEHHUE, CIIeAyeT 0OpaTUThCS K yueOHOH uTepa-
Type, PEKOMEHJOBAHHOW NpPENoJaBaTeleM B KadyecTBE HMCTOYHMKA. [Ipy moaroroBke K KoJI-
JIOKBUYMY TaKXX€ PEKOMEHIYETCs IIOCEIIEHUE KOHCYJIbTALUI I CBOCBPEMEHHOIO CHATHUS BO3-
HUKIIIHAX BOIIPOCOB B IPOLECCE MOArOTOBKHU. KOIOKBHYM ITPOBOJNTECA B BUAE YCTHOIO OIpOca
U co0eceJ0BaHUs CO CTYICHTOM.

Kpumepuu oyenusanus

Crernenb MMOATOTOBJICHHOCTH CTYJACHTA HAa KOJIJIOKBUYMC OLICHUBACTCA IO CICAYIOIINUM
KPUTCPUAM: - ACHOCMb, YemMKOCNb U 00KA3aMeIbHOCMb U3NO0NCEHUS OMEEmOo8 Ha eonpocsel, -
61a0eHue cneyualbHbiMu mepmunamu, CUCnemMHOCmb 3HAHULL N0 meme KOJUIOK8UYMA. Hixe
IMPUBCACHA IIKaJIa OUCHUBAHMA:

Tabnuya 7. Kputepuu OlIEHUBAHUS CTYJICHTA Ha KOJJIOKBHYME

CYIIIECTBEHHBIE OIIUO-
KN B OTBETAXx Ha
BOTIPOCHI

JIOMYyCKAaeT HETOYHO-
CTH B OTBETC Ha
BOITPOC

Kasi HEKOTOpPbIE HETOUYHOCTH B
OTBETE Ha BOIIPOC

Ounenka
2 banna 4 6anna 6 6an10B 8 6an10B
«HeyllOBJIeTBOpl/ITEJIBHO» «YZIOBJIGTBOI)PITCJIBHO» «XOpOIIIO» «OTanaHO»
Crynent He 3Haer | CTyneHT noBepx- | CtyneHt  xopomo  3HaeT | CTy/eHT B MOJI-
3HAQYUTEIILHOM 4YaCTU | HOCTHO 3HAET BOIIPO- | MAaTEpUAIl, TPAMOTHO U I10 Cy- | HOM o0beme
BOIIPOCOB, JIOIYCKAET | Cbl  KOJUIOKBUYMA, | LIECTBY M3J1aracT €ro, JOIyC- | 3HaeT MaTepuall,

rPpaMOTHO H IO
CYHIECTBY W3-
jJjaraeT ero, He
JIOMyCKasi Cyllle-
CTBEHHBIX  HeE-
TOYHOCTEH B OT-
BETE Ha BOIPOC.

5.2. TecTnl

TectupoBanue Mo M3y4yaeMbIM pasjaenaM mpoBoauTcs 3 paza B cemectp. Ha Ttecrax
KOHTpoJpyeTtcsi (popmupoBaHue 3aeMeHTOB npodeccuonanbHo kommereHnuu [TKC-4. Huxe
NIPUBEJICHBI IPUMEPHBIE 00Pa3Ibl TECTOBBIX 3alaHHM:

1. OT™MeThTE TPaBWIbHBIN OTBET
[To xaxoit popmyre onpenensieTcs SIEKTPOIPOBOTHOCTh COOCTBEHHOTO TIOTYTIPOBOTHUKA!

] o=enun 1965
L) o=epup 1978

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

B.... roJly CO3/1aH IIE€PBbl CKAHUPYIOLUIUI TYHHEIbHBIH MUKPOCKOI
M 1982
L1 1996
1 2005

3. BcraBbTe

B ..... rogy Ob11 pa3paboTaH CKaHUPYIOIIUI ATOMHO-CHIOBOW MUKPOCKOII

M 1986

4. OT™MeTbTe IPAaBUIIBHBIN OTBET

YacroTHast 007aCTh peatn3aii KBa3uCTaTHIECKOTO BOIBT(Hapa HOTrO METO/1a
M meprox M3MepUTENHOTO CUTHANA OOJIbIIe BPEMEHH KU3HA HEOCHOBHBIX HOCHTEIEH 3apsiaa
[] meprox M3MEpUTEILHOTO CUTHANIA MEHBILE BPEMEHH JKM3HH HEOCHOBHBIX HOCHTEJICH 3apsiia
[] meprox M3MepUTEIIBHOTO CUTHANIA PAaBEH BPEMEHH JKM3HH HEOCHOBHBIX HOCUTENEH 3apsiaa

5. OT™MeThTE TpaBUIbHBIN OTBET




UTo 03HayaeT NpPUCTaBKA «HAHO-»?
O 10°
10"
O 107°
M 10"
6. OT™MeThTe NpaBUIbHBIA OTBET
7. ToHKas TJIEHKA 3TO:
[0 OmHOMepHas HAHOCTPYKTYpa
[0 TpexmepHasi HAHOCTPYKTypa
VM JIByxMepHas HAHOCTPYKTYpa
] HymsMepHast HAHOCTPYKTypa
8. OTMeThTE NpaBUIIbHBIN OTBET
B ToHKO MIeHKe KBaHTOBAHUE JICKTPOHHOTO CIIEKTpa HAOII01aeTCs B
M OnHOM HampaBieHUH
[J B Tpex HampaBieHHsIX
[J B aByx HampaBJIeHUsIX
[ He HabmogaeTcs
9. OT™MeThTE NPABWIBHBIA OTBET
[Ipu yBenmmueHnn MIMPUHBI KBAHTOBOH SIMBI B 2 pa3a, 3HaU€HHUE YHEPTUHA KBAHTOBOTO YPOBHS:
M Veennuures B 2 pasa
[J VYwmenbiuTes B 2 pasa
O Vsenuuwurcs B 4 pasza
[J Ymenbmmmres B 4 pasa
10. BcTaBbTe

I
1
1
1
1
|
1
|
|
oE

T

|

|

l

i
-®

Ha cxeme npencraBieHsl epexoasl dJIEKTPOHOB, OTBEYAIOLINE PA3JIMYHBIM MEXaHU3MaM IOTJI0-
[LIEHUU KBAHTOB CBETA IOJYIIPOBOJIHUKAMU.
[Iepexon ... COOTBETCTBYET NPUMECHOMY IOIVIOLIEHHUIO B AKLIENTOPHBIX MOJIYIIPOBOIHUKAX.
+:6
11. OT™MeTbTe NPaBWIbHBIN OTBET
OnTuyeckoe BO30YyKI€HUE HOCUTENEH 3apsia C MOCISAYIOIIUM IEPEX0I0M IEKTPOHOB U
JBIPOK C OTHOTO YHEPTETUYECKOI0 YPOBHS Ha APYrOM BHYTPHU 30HBI IPOBOAMMOCTH U BaJIEHTHOM
30HBI HAa3bIBACTCA: ....

VI moryomieHneM HOCUTENSAMU 3apsia

[] 3KCHTOHHBIM MOTJIOMICHUEM

[J coOCTBEHHBIM TIOTJIOIIEHHEM

Memoouueckue pexomenoayuu

Tecmwbl — 3TO BONPOCHI MM 3aJIaHKs, MTPEIYCMAaTPUBAIOIINEC KOHKPETHBIN, KPaTKUH, 4eT-
KUl OTBET HAa UMEIOIIECs ATAIOHBI OTBETOB. [IpH caMOCTOSTENBHOW MOIrOTOBKE K TECTUPOBA-
HUIO CTYJIEHTY HEOOXOIUMO:

a) FOTOBSICh K TECTUPOBAHHMIO, IPOPAOOTATh HHPOPMALMOHHBIA MaTepuai 0 AUCIUILIH-
He. [IpOKOHCYIBTHPOBATHCS C MPENOaBaTENIeM 10 BOIIPOCY BHIOOpA YUEOHOM JINTEPaTyphl;

0) 4eTKO BBISICHHTE BCE YCIIOBUSI TECTHPOBAHUS 3apaHee. 3HATh, CKOJIBKO TecToB Bawm 0y-
JET TPEUIOKEHO, CKOJIBKO BPEMEHM OTBOAMTCS HA TECTUPOBAHUE, KAKOBAa CHUCTEMa OIICHKU
pe3yJIbTaTOB U T.JI.
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B) mpHcTynas K paboTe ¢ TecTaMHd, BHMMATEIbHO W J0 KOHIA MPOYTHUTE BONPOC U
npeiaraeMble BapuaHThl OTBETOB. BbiOepuTe npaBuibHble (MX MOXKET OBITH HECKOJIbKO). Ha oT-
JIeTbHOM JIUCTKE OTBETOB BBIMUIIUTE HU(PY BOonpoca U OYKBBI, COOTBETCTBYIOIINE MTPABUILHBIM
OTBETaM;

I') B IIpoliecce peleHHs jKeaaTelbHO MPUMEHSITh HECKOJIBKO MOAX00B B PELICHUU 3a/1a-
HUS. DTO MO3BOJSIET MAaKCHMalIbHO TMOKO OMEpUPOBATH METOJAMH PEILECHUs, HaXOs KaXKJbIi
pa3 onTHMasbHBIN BapHaHT.

n) ecnu Bbl BeTpeTwnnm upe3BblYaliHO TpYIHBIA Asisi Bac Bompoc, He TpaThbTe€ MHOIO
BpeMeHHM Ha Hero. [lepexoaute k 1pyrum tectaM. BepHurecs 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
HEYJIOBJICTBOPHUTEIHHO YAOBIECTBOPUTEIHHO XOPOIIIO OTJIMYHO
0 6annoB 3 dayuta 4 Gana 5 6annoB
Menee 50 % npaswibHO BbI- | 50-70% mnpaBwibHO | 71-85% mnpaBumns- | 86-100% npaBusib-
MOJIHEHHBIX 3aJaHNMH. BBIIIOJIHEHHBIX 3a/a- | HO BBIMOJHEHHBIX | HO BBIMOJHEHHBIX
HUH. 3aJIaHUil. 3aJIaHUi.

5.3. 3aganus 118 NPaKTHYECKUX 3aHATHI

(Koumponupyemvre komnemenyuu I[IKC-4¢h)

BaxxHolt cocTaBHOM 4acThi0 y4eOHOTO Ipoliecca B By3e SBISIOTCS MPAKTUUECKUE 3aHATHSL.
[IpakTuyeckue 3aHATUS MOMOTAIOT CTYACHTaM TIy0)ke yCBOMTH y4eOHBIH MaTepHal, mpuodpe-
CTH HaBBIKU TBOPYECKOM pabOThI HaJ| JOKYMEHTAMHU U MEPBOUCTOYHUKAMU. TemMaTuka npakTuyie-
CKUX 3aHATUH (OpMHUpYyeTCs Ha OCHOBE y4eOHOro MarepHaja HM3J1araeMoro Ha JICKIUSX |
NpeJIaraeMoro i CaMOCTOSTEIbHON MPOPabOTKH.

[1naHbl IpaKTUYECKUX 3aHATHI, UX TEMAaTHKa, pEKOMEHIyeMasl JINTEpaTypa, Uelb U 3a/1a4u
€e M3y4eHHs COOOIAIOTCS MPEMnoaaBaTeieM Ha BBOAHBIX 3aHATHAX, BKJIIOYAs BbIAAYY HHAWBUIY -
QJIbHBIX TEM JJIS MUHU — JIOKJIaJla ¢ MPEe3eHTaluel Mo KI0YEBbIM BONPOCAM IPAKTHUYECKOTO 3a-
HATHA. JlOKaa rOTOBUTBCS OJHUM CTYJEHTOM JHOO rpynmoil ctyaeHToB. HezaBucumo ot Toro
TOTOBUT CTYACHT JIOKJIAJ] 110 TEME WJIM HET TPeOyeTCsi CaMOCTOsITeNIbHAs TPOpaboTKa 0003HAYCH -
HOM TeMBbI, YTOOBI 00CYKI€HNE MaTepHralia ObLIO IPEIMETHBIM U B3aUMHO MOJIE3HBIM.

Hwxe npuBeneH NpuMEpHBIN IJIaH NPOBEIEHUS MPAKTHYECKOro 3aHATHS Ne2 mo Teme
«BnusHue pasmepHbIX (HaKTOPOB HA CBOMCTBA U NapaMeTpbl HAHOMATEPHUAJIOB U HAHOCTPYKTYPY.
LInan npakmuyecko2o 3aHAMUA:

1. IlpenonaBatens B KpaTkoi (opMe XapakTepusyeT Kpyr pacCMaTpHUBaeMbIX BOIIPOCOB,
YCTaHABJIMBAET aKLEHTHI HA LICJIN U 33Ja4U IPEICTOALIETO 3aHATHS.
2. Beictymienue cryaeHTta, nokian Ha Temy « KBantoBbrii addext Xosuma: mpupoma
s dexTa, ycaoBus HaOI0A€HUS, 00JaCTH MPAKTUYECKOr0 MPUMEHEHHSI B SJIEKTPOHUKE.
OO6cy>xeHHe U TOTIOJIHEHHS JOKJIa1a.

naliNe

OHpOC CTYACHTOB 110 KJIIFOUEBBIM BOIIPOCAM IMPAKTUYCCKOTI'O 3aHATHUS:

IIpumepHuiii nepeuenv 60NPOCos8 u 3a0aHUlL

1.B uem paznugrie pa3MepHBIX U KBAHTOBO-Pa3MEPHBIX dPPEKTOB?
2. Kakue ¢akTopbl onpeaessoT H3MEHEHHEe 00ObEMHBIX CBOMCTB MaTepuaia IpH Ie-
pexoze B HAHOMAIITAObI.
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3. IlpuBeauTe mpuMepsl MPOSIBICHUS Pa3MEPHOTO U KBAHTOBO-pa3MepHOTro 3 ex-
TOB.

4. KakoBa poJib MOBEPXHOCTH B (HOPMUPOBAHUN CBOWCTB HU3KOPA3MEPHBIX CUCTEM?.
5. Kakue MexaHu3Mbl reHepaliui MPUBOAST K MOSBICHUIO CBOOOIHBIX HOCUTENEH 3a-

psana?
6. Kak cka3piBatoTcsi pa3MepHbie (PakTOpbl HA MarHUTHBIE CBOMCTB MaTepuana’?
7. Kpurepuu paszmepHoro akropa, npu KOTOPOM HaOII01aeTCs KBAHTOBAHUE CIICK-
Tpa AIEKTPOHHBIX COCTOSTHUM.
5. 3axirodeHue MpenojaBaTes: pe3lOMUPYET BBICTYIUIEHUE CTYACHTOB, YKa3blBacT Ha J0-

IMyIICHHBIC OIIINOKHU U MPOACHACT BOIIPOCHI, CBA3AHHBLIC C HHUMU, HY6JII/I‘IHO OLCHUBACT
pa60Ty CTYACHTOB C BBLICTABJICHUC 6aJIJIOB, npemiaratoTca T¢Mbl MUHHU —JOKJIaIOB Ha
CICOAYIOICC 3aHATHC.

Memoouyeckue pexomenoayuu

Hauwnnast moaroToBKy K HMPakTHYECKOMY 3aHSTHIO, HEOOXOAMMO, MPEXJE BCEro, yKa3aTh
CTYyICHTaM CTpPaHMILbl B KOHCIIEKTE JIEKIMH, pa3/ieibl yUeOHUKOB U y4eOHBIX 1MOCOOUMH, YTOOBI
OHU TIOJyYWJIM OOIllee MPE/CTaBICHNEe O MECTE W 3HAUYEHHH TEMBI B M3y4aeMOM Kypce. 3aTeM
ClIelyeT PeKOMEHA0BaTh UM MopaboTaTh C JIOTMOJIHUTEILHON JIUTEPAaTypPOH, ClIeNaTh 3alHiCH O
PEKOMEHIOBAaHHBIM UCTOYHHKAM.

[TonroToBKa K MpakTUYECKOMY 3aHSATHIO BKJIIOUAET 2 JTarna:

— OpraHu3alMOHHBIH;

- 3aKpeIUICHHUE U YIIyOJIeHNue TEOPETHUECKUX 3HAHUM.

Ha nepBom 3Tame CTyAEHT IUTAHUPYET CBOIO CaMOCTOSTENBbHYIO PaboTy, KOTOpas BKIIIO-
YaeT: ySICHEHHE 331aHUs HA CAMOCTOSATENIbHYI0 paboTy; M0100p PEKOMEHI0BAHHON JINTEPATyPHI;
COCTaBJIEHHE IUIaHa pabOTbl, B KOTOPOM OINPEACISIOTCS OCHOBHBIE IYHKTHI NPEACTOALICH
IIOATOTOBKH. CocraBienne miaHa JAUCHUIUIMHUPYET U MOBBIIIACT OPraHNM30BaAHHOCTL B pa60Te.
Bropoii 3Tan BKIH0YaeT HENOCPEACTBEHHYIO IIOArOTOBKY CTyACHTA K 3aHATHIO. HaunHaTte Hano ¢
U3Yy4YEHUS PEKOMEHJ0BaHHOM JuTeparypbl. Heo0XoAMMO MOMHMTH, YTO Ha JIEKIUH OOBIUHO
paccMaTpuBaeTcsl He BECh MaTe€pHall, @ TOJIBKO €ro 4acTb. OCTanbHas €ro YacTh BOCHOJHACTCS B
IpoIIECcCce CaMOCTOSITENbHON paboThl. B cBsi3M ¢ 3TM paboTa ¢ peKOMEHIOBaHHON JTUTEPaTypon
oOs3aTenpHa. Ocob0e BHUMaHME MPH ATOM HEOOXOAWMO OOpaTHTh Ha COIEpKaHWE OCHOBHBIX
TIOJIO)KEHHH ¥ BHIBOJOB, OOBSICHEHNE SIBICHUN M (DaKTOB, YSICHEHHE MPAKTHYECKOTO MPHUII0KEHHS
paccMaTpUBAEMBIX TEOPETUIECKUX BOIIPOCOB.

B mpomecce 3Toi pabOTHI CTyIEHT IODKEH CTPEMHUTHCS HMOHSTH W 3alIOMHHTH OCHOBHBIC
MOJIOXKEHHS PACCMaTPUBAEMOr0 MaTepUalla, IPUMEPHI, MOSICHAIOIINE €T0, a TAKXKE Pa300paThes B
WUTIOCTPaTHBHOM MaTepHaie. 3aKaHuyMBaTh MOATOTOBKY CIIEAYET COCTABICHHEM IUIaHa (KOH-
CIIEKTa) M0 U3y4aeMOMYy MaTepuaiy (Bompocy). ITo MO3BOJSET COCTaBUTh KOHLEHTPUPOBAHHOE,
c)KaToe IpEeJCTaBICHHE 0 HM3ydaeMbIM BONpocaM. B mporecce MOAroToBKM K 3aHATHIM pe-
KOMEH/IyeTCsl B3aUMHOE 00CYy’KAE€HHE MaTepuaa, BO BpeMs KOTOPOTrO 3aKpPEIUIIOTCS 3HAHMSA, a
TaKOKe MPUOOpETaeTCs MPAKTHKA B N3JI0KEHUH U Pa3bsICHEHUN MOJTYYEHHBIX 3HAHUH, pa3BUBACT-
cst peub. IIpu HeoOxoauMoCTH ciaeayeT oOpalnaThes 3a KOHCYJIbTalUel K IPerojaBaTelio.

[ToaroroBka MUHHK- OKJIaJga ¢ NpE3CHTAIMEN MaTepHaja MmpearnoaaraeT oonee riry0oKyro
HOJTOTOBKY 10 TeMe JoKiaja. XKemarenbHo, 4TOOBI CTYIEHT IPH MOATOTOBKE JOKJIAI0B 110 TEMa
KacalolIMMCsl METOJIOB TOJNYy4YCHUS W MOAW(HUKAINY HAHOMATepPHAJIOB W HAHOCTPYKTYp H
croco0aM KOHTPOJIA MX MapaMeTpoB OOpamiajics K MAaTEeHTHBIM HCTOYHMKAM. MUHH- JOKIaa
TOTOBHUTHCS Ha BBICTYIICHUE PACCUUTAHHOE MPUMEPHO Ha 7-10 MHUHYT.

Kpumepuu oyenusanus

17



CTyneHT, ycrenHo paboTalomuil Ha MPaKTUIECKUX 3aHATHAX TMOJTy4yaeT B KOHIle cemecTpa 21
Oam(cm. Ta6:1.6). [llkana oneHBaHusT pa0OT Ha 3aHATHSAX YCTAHABIMBACTCS B Hadajie CEMeCTpa
Y JIOBOJUTCS JIO CBEJICHHS O0YYAIOIINXCSl CTYICHTOB.

Taéﬂuua 9. Hpumepﬂaﬂ wKajla oyeHusaHus pa6OTBI CTYACHTA HA IPAKTUYICCKUX 3aHATUAX

Ne MakcumanbHO
/T BO3MO>KHOE
B 6 KOJIMYECTBO
Uy 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, TOTOJHEHHUS OTBETOB, 3
3aMHTEPECOBAHHOCTD U T.J1.)

5.4. [IpomesKyTOYHAS aTTeCTAIUSA
5.4.1. 3auer

(He npedycmompeno npocpammoti)

5.4.2. DKk3aMeH

(Koumponupyemvie komnemenyuu [I1KC-4)

[IpumepHBIii nepeueHb OCHOBHBIX BOIIPOCOB, BHIHOCUMBIX Ha 3K3aMEH IPUBEJIECH HUXKE!
1. OcobenHocTu u3MepeHust pUu3nIecKrx BEJIMYUH B HAaHOMAIITabax
2. MeTponoruyeckre aclieKTbl HAHOMHTyCTPHUH.
3. OcHOBHBIE CTaHAAPThl HOPMATHBHBIE AKTHI 110 JITAHUPOBAHUIO M OPraHU3alUK paboT 110
M3MEPEHUIO TTapaMeTPOB U MOAU(DUKALIMN CBONCTB HAHOMATEPUAIOB U HAHOCTPYKTYD.
4. Metozbl cTaTUCTUUECKOM 00pabOTKH pe3yIbTaTOB U3MEPEHUH 1 (POPMBI UX MTPEACTABICHHUS.
5. OnTuyeckass MUKPOCKOTIHS: BUIBI MUKPOCKOITUH, OCOOCHHOCTH PUMEHEHUS B UCCIIEIOBAHU-
X HAHOMAaTEepUaJIOB U HAHOCTPYKTYP.
6. Cxanupyo1ias aTOMHO-CHIJIOBasi: OCHOBBI METO/1a, allllapaTHas peaau3alus, pexKUMbl CKaHU-
pOBaHUs, 0OBEKTHI U MApAMETPbI U3MEPEHHUS.
7. Cxanupyromas TyHHEJIbHas MUKPOCKOIIUS: OCHOBBI METO/A, allllapaTHas peaau3aius,
PEKUMBI CKAHUPOBAHUS, 00OBEKThI UCCIIEAOBAHMSI, TApAMETPhl U3MEPEHUS U pa3pelIeHue.
8. CkaHMpyOLIas 2JIEKTPOHHO- PACTPOBasi MUKPOCKOIMS: OCHOBBI METO/Ia, allllapaTHas pealnsa-
LUs1, PEKUMBI CKAHUPOBAHUS, 0OBEKThI UCCIIEI0BaHMS, TAapaMETPbl U3MEPEHUS U Pa3pellIeHue.
9. IlpocBeunBaronias 3J€KTPOHHAS MUKPOCKOIIUSA: OCHOBBI METO/1A, allllapaTHas peaau3anus,
PEKUMBI CKAHUPOBAHUS, 00OBEKThI UCCIIEA0BAHMSI, TAPAMETPhl U3MEPEHUS U pa3pelIeHue.
10. PenTrenoaudpakinoHHbIe METObI aHATM3a HAHOMATEPUAJIOB: 00Ias XapaKTEPUCTHUKA Me-
TOJIOB, 0COOEHHOCTH MCCIIEJOBAHUS HAHOMATEPHUAIOB U HAHOCTPYKTYP.
11. Metoaps! onpeseneHust yAeIbHON IOBEPXHOCTH, IOPUCTOCTU U pa3Mepa YacTHUL] HAHOIIOPOIL -
KOB.
12. 30H10BbIE METO/IBI U3MEPEHUS YAETBHOTO CONPOTUBIIEHUS: OJHO30HOBBIH, IBYX30H I0BBIMH,
TPEX30HI0BbIH, YETBIPEX30HA0BbIN U MATU30HI0BBIN METO/Ibl H3MEPEHUS YEIBHOTO COIIPOTHB-
JICHHUS.
13. MeToauka U3MepeHus yIeJIbHOTO CONTPOTHBIIEHUS] METOJIOM BCTPEUYHBIX 30H]I0B.
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14. KonTakTHbIE 1 OECKOHTAKTHBIE METOBI U3MEPEHUS yIEIBHOTO COMPOTUBIICHUH.

15. Meron Ban-nep-Ilay. Meron Ban-nep-Ilay mist usmepeHust KOHIEHTpauUy U OABH>KHOCTH.
16. EMKOCTHOM M MHAYKTUBHBIN METOBI N3MEPEHUSI YAECIBHOTO COITPOTUBIICHMS.

17. CBU-MeToas! N3MEPEHHUS YAEIBHOTO CONPOTUBIICHHUS.

18. Mertoaps! onpeeneHys mapaMeTPOB MOIYNIPOBOJHUKOBBIX MaTEpUAJIOB C UCIIOIb30BAaHUEM
s¢dekra Xoisa B MOCTOSHHBIX U IEPEMEHHBIX 3JIEKTPUUECKUX U MATHUTHBIX MOJISX.

20. 3mMepeHne MoiBUKHOCTH HEPABHOBECHBIX HOCUTENEH 3aps1a METOOM CTallMOHAPHON
(hOTOPOBOAMMOCTH.

21. U3mepenue nudy3noHHON JITMHBI HEPAaBHOBECHBIX HOCUTEINEH 3apsia METOJIOM CTalllo-
HapHOH (HOTONPOBOAUMOCTH.

22. I3MepeHue BpeMeHH KU3HU HEPaBHOBECHBIX HOCUTENEH 3apsaa METO0M peakcaluu GpoTo-
MIPOBOAMMOCTH.

23. OnTrueckne METOIbl N3MEPEHUS XapaKTEPUCTUK 30HHOM CTPYKTYp: IIMPHHA 3aNPEIIEHHON
30HBI, PHEPTHs AKTUBALMS pUMeceil, SHeprusi 00pa3oBaHMsI SKCUTOHOB.

24. TepmocTuMyIHpoBaHHbIE METOABI. DU3NUECKHE OCHOBBI PEIaKCALIMOHHON CIIEKTPOCKOIINN
riyookux yposuei (PCI'Y).

25. OcHosasble Buabl PCI'Y: emkocTHas u TokoBast PCI'Y.

26. MaruuTHO-CUIJIOBasi MUKPOCKOIIHS: OCHOBBI METO/Ia, annapaTHas peajqu3alus, peKuMbl CKa-
HUPOBaHUA, OOBEKTHI UCCIICOBAHUS, TAPAMETPhl U3MEPEHUS U pa3pelIeHue.

Memooduueckue pexomenoayuu npu NOO20MOBKe K IK3AMEHY

HOJII‘OTOBKa CTYACHTOB K 3K3aMCHY BKJIHOYACT npopaGOTKy HeKHHﬁ, B TCUCHUEC CCMECT-
pa 1 HCIOCPECACTBECHHYIO IMMOATOTOBKY B JHU, NPEANICCTBYIOIINE 3K3aMCHY, BKJIFO4aA, IOATroTOB-
KY K KOJUIOKBUYMaM, TCCTUPOBAHUIO, BBIITOJTHCHUTO J'Ia60paTOpHBIX pa60T " UX 3al1UTy.

21.]'[5{ MMOATOTOBKH K OTB€TAM Ha 3K3aMCHAIIMOHHBIC BOIIPOCHI (OHI/I BBIIAXOTCS B KOHIIE
CeMecTpa) CTYJICHT JIOJDKEH MCIIOIB30BaTh HE TOJIBKO KYpPC JIKIUA, HO 1 OCHOBHYIO U JIOTIOJTHHU-
TCJIIBHYIO JIUTCPATYPY JIA BI)Ipa6OTKI/I YMCEHUA JaBaTh Pa3BCPHYTHIC OTBCTHI HA ITOCTABJICHHBIC
BOIIPOCHI.

B xoJ1e mOAroTOBKY K 9K3aMEHY CTYACHTY HEO0X0AMMO oOpaliaTh BHUMaHHE HE TOJIBKO
Ha ypOBEHb 3alIOMUHAHUs, HO U HA CTEIIEHb IIOHUMAaHUs U3y4aeMbIX BOIIPOCOB. MexaHnuueckoe
3alIOMMHAHKME YHCIIOBBIX 3HAYEHUN XapaKTEPUCTUK MAaTEPUAIOB HE PEKOMEHIyEeTCsl, HO CTYyACHT
JIOJDKEH OTUYETIIMBO MPEJCTABIAThH ce0e MOopsAI0K ITUX BelnurH. HemocpencTBeHHas 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 0aJIJIOB, KOTOPOE
coctaBisteT 30, BRICTaBISIETCS:

1)ot 27 no 30 6anoB, eciau BiIaieeT MPOrpaMMHBIM MAaTEPUAIIOM 10 TUCIUIUIMHE B TIOJTHOM
00BbeMe; JOCTATOYHO ITyOOKO OCMBICIMBAET AUCLUILINHY, HCUEPIIBIBAIOIIE OTBEUAET HA BCE
BOIPOCHI; YMEET aHAJIM3UPOBaTh, CPABHUBATb, KJIacCU(UIIMPOBATh, 0000IaTh, KOHKPETU3UPO-
BaTh U CHCTEMAaTU3UPOBATh W3YUYEHHBIN MaTepuall, yCTaHaBINBATh MPUYHMHHO-CIICJICTBEHHbBIE
CBSI3U; YETKO (hOpMUPYET OTBETHI,

2)ot 24 o 26 6anoB, €ciau BlaeeT MPOrpaMMHBIM MaTepHalioM MOYTH B IOJIHOM 00beMe
(uMeroTcs MPoOeITbl TOJIBKO B HEKOTOPBIX OCOOCHHO CIIOXKHBIX pa3/ienax); CAMOCTOATENBHO U OT-
YacTH MPU HABOSIIIKX BOMPOCAX JIaeT MOJHOLIEHHBIE OTBETHI Ha BOIIPOCHI; HE BCET/A BBIACISAET
HaunOoJiee CyIeCTBEHHbIE, He JIOMyCKAaeT BMECTE C TEM CEphe3HBIX OIIMOOK B OTBETAX;

3)ot 15 mo 23 Gannos, eciu BiafeeT OCHOBHBIM 00bEMOM IIPOrpaMMHOT0 MaTepHaa mo Juc-
LIUITMHE; MTPOSBIISIET 3aTPYAHEHHS B CAMOCTOATENIBHBIX OTBETaX, ONEPUPYET HETOUHBIMU
(bopMyITpPOBKAaMH; B ITPOIIECCE OTBETOB JIOIYCKAET OMMOKH IO CYIIECTBY BOIIPOCOB.
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B ciyuasix, korja oOy4Jaronuiicss He 0OCBOMJ 003aTeNbHbII MUHUMYM IPOrPaMMHOTO MaTepHa-
J1a 10 AMCUUIUINHE, HE CTIOCOOEH OTBETUTH Ha BOIMPOCHI J1aXKe TP JAOMOJHUTEIbHBIX HAaBOASIINX
BoIpocax, BeictaBisiercss 0 6amnoB. CtyneHT, HeroOpaBmuii 36 6ayUI0B B X0J1€ TEKYILEro U
pyOeKHOTr0 KOHTPOJISL, K SK3aMeHY He Jonmyckaercs. Huke npuBeaeHbl KpUTEPUH U ITOKA3aTENH
OLICHMBAHUS ITPOMEKYTOUYHOM aTTeCTaINH.

Tabnuya 11. Kputepun 1 nokaszareiay OLEHUBAaHUS MPOMEKYTOUYHON aTTecTallun

[Ikana mo TpaJUIMOHHON MATHOAIIEHON CHCTEME

Ba30BbIil YPOBEHb [IponBuHYTHII Bricoknii
HeynosnerBopu- YIOBJICTBOPUTEIHHO / YPOBCHB YPOBCHB
TCILHO au¢. sauer xopoiro/ aud. 3a4eT | OTIHYHO/ aud. 3a4eT

[Hkana o 6aIbHO-PEUTUHIOBOM CHCTEME

46 — 60 61 —80 81 -90 91-100

5.5. KoHTpoJb KypCcOBBIX padoT
(xkonmponupyemovie komnemenyuu [IKC-4).

TemaTtuka KypcoBbIX paboT, TpeOOBAaHUS K HUM U YKa3aHUS 0 UX BBIIOJHEHHIO JOBO-
JSITCSL 10 CBEJICHUS CTYJICHTOB B HayaJjle COOTBETCTBYIOILErO cemecTpa. TeMbl KypCcoBBIX padoT
IpeJUIaratoTcs CTyAeHTaM Ha BbIOOp. CTyIeHT UMEeT MIPaBO BHIOPATh OAHY U3 3asBICHHbBIX
Kadenpoii Tem, IpeABapUTEIHHO COIJIACOBAB €€ C Hay4YHbIM pyKoBoauTesneM. CTy/IeHT COBMECT-
HO C HayYHBIM PYKOBOJUTEJIEM KypPCOBOW PabOThI yTOUHSET KPYT BOIIPOCOB, MOUIEKALIMX
U3YYEHHUI0, BIOMpPAET OOBEKT UCCIIeI0BAHUS, COCTABIISIET IIJIaH U ONPEEIIIeT CTPYKTYpY pa-
OO0TBI.
Huxe npuBoauThCS IPUMEPHBIN MepeueHb TEMATUKH KypCOBBIX padoT:

1. ATOMHO-CUI0Basi MUKPOCKOIIUS B IMarHOCTUKE HAHOMATEPUAJIOB U HAHOCTPYKTYP.

2. TyHEnbHO-30H0Basi MUKPOCKOIHSI B TMarHOCTUKE HAHOMATEPHUaIOB U HAHOCTPYKTYP.

3. DnexTpoHHas MUKPOCKOIUS B IMarHOCTUKE HAHOMATEPHAJIOB U HAHOCTPYKTYP..

4. OnTH4ecKue METOIbl JMATHOCTUKA HAHOM aT€PUAJIOB.

5. MeTo/1bl TOKaIbHOTO U3MEPEHHUS AIIEKTPOPU3NUECKUX ITapaMETPOB HAHOMATEPUAIOB U

HaHOCTPYKTYD.

6. IIporpammHoOe obecriedeHre CpecTB AMArHOCTUKY MaTepraioB U HAHOTEXHOJIOT HH.

7. 'ocynapcTBeHHas cucTeMa arrecTaluu U cepruduxanuu B Poccuu cpeacTs 1MarHoCTUKU

JUISL NCCIIEI0OBaHUs, KOHTPOJIS U aTTECTallMM MaT€PUaIOB U HAHOTEXHOJIOTUH.

8. CoBpeMeHHbIE METO/Ibl HCCIIE0BaHNS, IPUMEHIEMBbIE JIsl XapaKTepu3alui HaHOKOMITO3UT-

HBIX MaTEpUaJIOB.

9. CoBpeMeHHbIE METO/IbI UCCIIE0OBAHNS HAHOKOMITO3UTHBIX MAarHUTHBIX MaTEpUAIOB.

10. CoBpeMeHHbIE METO/Ibl UCCIIEI0BAHUSI HAHOIIOPUCTBIX MAaTEPHUAIIOB.
Tpebosanus kK cmpykmype u cooepiHcanuio Kypcosou pabomol

KypcoBast paboTa noimkHa npeacTaBiaTh co00i 3aBepLIEHHOE HCCIEI0BAHUE, B KOTOPOM
aHAJIM3UPYIOTCS MCCIIe0BaTENbCKUE MPOOIeMBbl B paccMaTpuBaeMol 00JacTH, U pacKpbIBaeTcs
COJIepKaHUE U TEXHOJOTMU pa3pelIeHHs ATHUX MPOoOJeM HEe TOJIBKO B TEOPETUYECKOM, HO U B
MIPAKTHYECKOM IIJIaHE HA MECTHOM, PErHOHAIBHOM WM (enepaibHOM ypoBHsX. PaboTa nomxHa
HOCUTh TBOPUYECKHI XapakTep, OTBeyaTb TPEOOBAHMSAM JIOIMYECKOIO M YETKOTO H3JI0KEHUS
MaTtepuaia, J0Ka3aTebHOCTH U JIOCTOBEPHOCTH (PAKTOB, OTpakaTb YMEHUs CTYyJEHTA IOJIb30-
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BaThCs PAllMOHAIILHBIMU MpUEMaMHM MOHMCKa, 0TOOpa, 00pabOTKU U cHCcTeMaTU3aluu UHPOopMa-
MU U COIepKAaTh TEOPETUUECKHE BHIBOBI M MPAKTUUECKUE PEKOMEHAAIINH.

CTpyKTypHO KypcoBasi paboTa COCTOUT U3 CIEAYIOIUX pa3AesioB: TUTYJIbHbIHN JIUCT, BBE-
JICHUE, CoJepIKaTelbHasl YacTh, 3aKIIOUYCHHE, JIUTEPATypa, MPUIOKECHH (MTPH HEOOXOIUMOCTH).
O06Bem KypcoBoiil paboT poikeH ObITh He MeHee 25 cTpanull. OdopmieHue padboThl MPOBOAUTE-
cs Ha nuctax popmata A4, mpudt Times New Roman cyr(kernb14), uarepsain 1, mons (crpasa
1,2cm, cneBa 3,0cM, cBepxy u cHU3Y 2,0cM). CCbUIKM Ha LUTUPYEMYIO JIMTEPATypy, PUCYHKH U
TabJMIbl CKBO3HBIE. [TyOMHA IUTEpaTypHOro MOMCKA MO0 TeMaTHKe KypCOBOM pabOThI 10JKHA
BKJIIOYAT pabOThI, OITyOIMKOBaHHBIE HE Mo3/1Hee 10 JeT Ha MOMEHT BBIIIOJTHEHUS PAOOTHI.

BoinonHenue KypcoBoi paboThl CKIIAIbIBAETCS M3 HECKOJIBKUX 3TAIlOB: aHAJIU3 JIMTEPATYPHBIX
Y MHBIX MCTOYHUKOB MH(OpPMAIMH, COCTABJICHUE TUIaHa pabOoThl, HAKOIIEHHE U 00paboTka (ax-
TUYECKOTO MaTepuasa, HamucaHue u opopmieHue padoThl, 3alUTa KypCOBOM pabOTHI (TIPOEKTA).

Kpumepuu oyenusanus kypcogou pabomoi

3aBepIleHHas KypcoBasi padoTa 3a HeJIeNto 0 3allUThl IPEICTABISACTCSA CTYIEHTOM PYKO-
BOJIUTEII0, KOTOPBIN pelIaeT BONPOC O AOMYCKe CTYACHTA K 3alllUTe KYpCOBOW PadOTHI.

Pe3ynbrathl 3amuThl KypcoBOi paboThI oLleHUBatOTCA qU(dHepeHINPOBAaHHON OTMETKOMN
(«OTIMYHOY, «XOPOIIO», «YJOBIECTBOPUTEIBHO»). HIke puBeaeHb! KPUTEPUH OLIEHKHU:

Tabnuya 12. Kputepun 1 1okazareian OLEHUBAaHUS KypCcOBOil paboThI

Onenka

OTJIMYHO

HEY/T0BJIETBOPUTEIHLHO
menee 61 6as1a

YAOBJIETBOPUTETLHO
61-80 6as10B

XO0pOIIO
81-90 6a10B

91-100 6a710B

PaOora BbInOIHEHA HE B
COOTBETCTBHUH C yTBEP-
’KJICHHBIM TUTAHOM, HE
PaCKpBITO COJICPIKAHKE
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
YTBEPIKIICHHBIM
IUTAHOM, HO HE IIOJI-
HOCTBIO  PaCKpHITO
COJZICp)KaHUE KaXKIO-
ro Bompoca. CTyaeH-
TOM HE CJIeNIaHbl c00-
CTBEHHBIC  BBIBOJIBI
mo TeMe paboThI.
['pyObie HemocTaTku
B odopmienun pa-
6oter. [lpu 3ammre
paboThI CTYIIEHT Clia-
00 BIIaJEeT MarepH-
aJloM, OTBEYaeT HE Ha
BCE BOIPOCHI.

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

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

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

yMeHHﬁ, HABBbIKOB H OIIBITA J€ATCJIBHOCTH

Tabnuua 7. Pe3yrbmamul oceoenus yuebHoU OUCYUNIUHbL, NOOTeXCaljue nposepKe

Pe3yabTarsl 00yueHus
(KoMIeTEeHINH)

OcHOBHBIE MMOKA3aTeJIN OLEHKH
pe3yJbTATOB 00yUeHUs

CriocobeH oprann3oBaTh MET-
posoruyeckoe ooec-redeHune
IIPOU3BOJ-CTBA MATEPUAIIOB H W3-
JIEJIUH 3JIEKTPOH-HOU TEXHUKH

(TTKC-4)

3HaTL

—OCHOBHBIE€ METO/Ibl U3MEPEHUI TTapaMeTpPOB U MOAH(UKa-
MY CBOMCTB HAHOMAaTEPHAJIOB U HAHOCTPYKTYP (31);
- 3HaeT CDVIBI/I‘-IeCKI/Ie MPUHLNIMblI OCHOBHbIX 3KC-
nepnMeHTaJibHbIX METO00B NCCJZieJO0BaHNA
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MaTEpPUaANIoB U CTPYKTYP, NCMOJIb3YyEMbIX B (hU-
3MKe U TEXHOJIOrMMN HAHO3IEKTPOHMKMN,
YCNOBUS N FPpaHULLbl MPUMEHEHUS 3TUX METO-
00B (32).

YMmerh

-BI)I6I/IpaTI> OIITUMAJIBHBIC METOAbBI UCCIICOIOBAHUS U
JTUArHOCTHKH HEOOXOJAMMBIX CBONCTB HAHO- M MUKPOCH-
crem(Y1).

-BBIOPATh U CO3/IaTh MOJIEb CXEMbI U3MEPEHUS MTapaMeT-
POB M TEXHOJIOTMUECKOI0 MapuIpyTa Jjsi MoaupuKalum
CBOMCTB OOBEKTOB HAHOTEXHOJIOTHH B IEKTPOHUKE(Y?2).

Baanern

- MeTodaMmn 3(pPeKTUBHOIro Nnoncka nHgpopma-
umnm no coppeMeHHbIM MeTodaM VICCJ'Ie,El,OBaHI/IVI
O NMepCrneKTUBHLIX HanpaBneHNAX pa3BNTUA
YCTPOWNCTB OJ19 U3YYEeHUA N aHasIn3a HaHO-
CTPYKTYp (B1).

-MIEPBUYHBIMU HABBIKAMH MCIIOJIB30BaHUS IPOrPAMMHBIX
CPEIICTB AJISl CO3/IaHUS MaTEMaTHUECKUX M (PU3UUECKHUX
MOJIEJIEH CBSI3aHHBIX C OLIEHKOW ITapaMeTpOB HAHOMATEPU-
aJioB, C BHIOOPOM PEKMMOB MOJIU(DHUKAIIUN CBOHCTB O0BEK-
TOB HAaHOTEeXHOJIOTUH B diekTpoHuke [1K-3(B2).

Tabnuya 14. Dmanvl popmuposanuss KomnemeHyuu U UCNOb3yemble CPeOCmea OYeHUBAHUS

Ne| Cocras ®opMupoBaHue 31eMEHTOB KOMIIETeHIIM U
1. | Conepxa- (31), 32) 1), (¥Y2), (B1), (B2)
HUE
JTaroB
2. Bunst 1.JIexuun 1.JIaGoparopusie pabotel | 1. JlabopaTopHble pa-
3aHatuil | 2.KoHcynbranuu 2.CamMocTosiTeNnnbHas pa- 0OTBI
3. CamocTosTenbHas 6ota 2.CamocrosTenpHas pa-
paborta 3. Kypcogas pabora 6ora
4. KypcoBast pabota 3.kypcoBas paboTa
3. | Cpencta | 1. Ilocewenue 3auamuti | 1. [Jonyck u evinosnenue 1.3awuma pezynoma-
omeHuBa- | (cM., paszn.S, Tabmn. 6). | rabopamopnoii pabomul moe 1abopamopHoll pa-
HUSA 2.Konnoxsuym (cwm., pasn.5, Ta6m1.9) oomuwi(cM., paz.s,

(cMm., pazn.5, Tabn.7) 2. Obpabomka pezyroma- | Tabn.9)

3. Tecmuposanue

moe u noocomogxka omye- | 2. Tecmuposanue(cM.,

(cMm., paza.5, Ta6mn.8) ma o0 8bINOJHEHHOU pa- pa3n.5, Ta6mn.8)
4.3auem bome. (cM., pa3n.s, 3. Konnoksuym(cm.,
(cm., pazn.5, Ta6m.10) | Ta6m.9) pas3n.5, Ta6n.7)
5.Kypcosas paboma 3. Tecmuposarue(cM., 4.3auem
(cMm., pazn.5, Tabn.11) | pasn.5, Ta6mn.8) (cMm., pazn.5, Ta6m.10)
4. Konnoksuym(cm., 5.Kypcosas paboma
pa3n.5, Ta6n.7) (cMm., pa3n.5, Tabn.12)
5.3auem
(cMm., pazn.5, Ta6m.10)
6.Kypcosas paboma

(cm., pasn.5, Ta6mn.12)
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CrereHn C(i)OpMI/IpOBaHHOCTI/I 3JIEMEHTOB KOMIICTCHIINI B paMKax NU3yUCHUA JaHHOM JHC-

HUTUTAHBI BKITIOYaeT 3 ypoBHS (cM. Tabmuia 13)

Tabruya 13. Obwue xapakxmepucmuku noxazameJeti U Kpumepues oYeHusanus
KOMITETCHIIMH 110 dTanam

IToxka3zaTenn 3HAThH YMeTh Biaagern
U KPpUTEePHH
«3adTeHo» Ob6nanaer akTmue- Ob6nanaer quana- KonTponupyer pa-

(BBICOKHIT YPOBEHB)

CKUMHM U TEOpETHYE-
CKHUMH 3HAHUAMHU B
npejeax u3ydaeMoi
00J1acTH C ITIOHUMA-
HHEM IPaHUII IPHMeE-
HUMOCTHU

30HOM YMEHUH,
TpeOyeMBbIX IS
pEIIeHUs] TBOPUYECKUX
3aj1a4

00Ty, IPOBOJUT OIICH-
KY, COBEPILIEHCTBYET
JEeHCTBUS pabOTHI

«3auTteHO»
(6a30BBIi YpOBEHB)

3HaeT GaKThl,
MIPHUHIIUTIBI, TTPOIIEC-
CBl, OOIIME MTOHATHUS B
Ipezeax u3y4aeMon
o0nactu

OO0namaer auamna-
30HOM MPAKTUICCKUX
YMEHH, TpeOyeMbIX
JUTSL PEIICHUS OTIpe/ie-
JICHHBIX MPOOJIEM B
00J1aCTH UCCIICIOBA-
HHS

AJanTHpyeT CBOE T0-
BEJCHHE K 00CTOS-
TEbCTBAM B PCIICHUU
pooieM

«3auTeHo» O6nanaer 6a3oBeiMu | OOmagaeT OCHOB- PaGoraer npu npsimom
(ToporoBIi OOIIMMY 3HAHUSIMH HBIMH YMEHHSIMH, HaOJII0ICHUH
YPOBEHb) TpeOyEeMBIMU JIJIS BBI-

MOJIHCHUSA TPOCTBIX
3aga4

7. YueOHO-MeTOaAu4YecKoe o0ecrneueHne JUCIUIIINHEI
OcHosHas numepamypa

1. bnecman, A. W. Teopernyeckre OCHOBBI METOJIOB HCCIICOBAHMS HAaHOMATEpUAIOB [DIek-
TPOHHBIN pecypc] : yueOHoe nocobue / A. U. bnecman, B. B. [lanbimuna, JI. A. IlonoHsHKkuH. —
DJNEeKTPOH. TeKCTOBbIe JaHHble. — OMCK : OMCKHI TrOCyJapCTBEHHbIM TEXHUUECKUH YHUBEPCH -
tet, 2017. — 78 ¢. — 978-5-8149-2506-0. — Pexum moctyma: http://www.iprbookshop.ru/
78478.html.

2. Adonckuit, A. A. DIeKTpOHHbIE U3MEPEHHS B HAHOTEXHOJIOTHUAX U B MUKPOAJIEKTPOHHUKE
[DnexTponnsii pecypc] / A. A. Adouckuii, B. I1. [Ipskonos ; mox pea. B. I1. JIpskonoB. —
DnekTpoH. TeKcToBbIe NaHHbie. — Capatos : [Ipodobpazosanue, 2017. — 688 ¢. — 978-5-
4488-0055-9. — Pexxum nocryna: http://www.iprbookshop.ru/63585.html.

3. [1anos JI.II., MeToapl n3MepeHus mapaMeTpoB MOJYIPOBOHUKOBBIX MaTepuanoB. M.:
Bericmias mkosna. 1987. 240 c.

4. Metponoruueckoe odecrieueHue HaHOTEXHOJIOTUN U IPOAYKIIMA HAHOUHYCTPUH [ DIIEKTPOH-
HbII pecypc] : yueOHoe mocobue / O. JI. Anamuna, C. E. Anapromeukun, C. M. AneBckuit [u
ap.]; mox pen. B. H. KpytukoB. — DaekTpoH. TekcToBble JanHbie. — M. : Jloroc, 2011. — 591
c. — 978-5-98704-613-5. — Pexum ngoctyna: http:// www.iprbookshop.ru/33401.html

Jlononnumenvnasn numepamypa

1. Adonckuii, A. A. 3mepurenbHble TpUOOPHI U MACCOBBIE AJIEKTPOHHbBIE U3MEPEeHUs [DIek-
TpoHHBIH pecypc] / A. A. Adonckuii, B. I1. /IpiKOHOB. — DJIEKTPOH. TEKCTOBbIE IaHHBIE. —
M. : COJIOH-ITPECC, 2009. — 541 c¢. — 5-98003-290-8. — Pexwum nocryna: http://
www.iprbookshop.ru/8696.html
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2. Hanorexnonoruu. ®usuka. [Iponeccer. Jnarnoctuka. Ipudopsr. // [lox penakuueit B.B. Jly-
ynHuHa, fO.M. Tauposa. M.: ©UIMATIIMUT. 2006 — 551c.

3. Kpyrtukos, B. H. HopmatuBHO-1IpaBoBoe oOecrnieueHue enuHcTBa uaMepenuii. Tom 1 [Dnek-
TpoHHbIi pecypc] / B. H. Kpytukos, C. A. Kononoros, FO. M. 3onotapeBckuii. — DJIEKTpOH.
TeKkcToBble JaHHble. — M. : Jloroc, 2014. — 736 c¢. — 978-5-98704-793-4. — Pexxum noctymna:
http://www.iprbookshop.ru/33077.html

4. CmupHoB, C. B. MeTtoisl 1 000pyA0BaHHE KOHTPOJIS TapaMeTPOB TEXHOJIOIMYECKHUX MpoIiec-
COB IPOU3BO/ICTBA HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX HHTETPaIb-
HBIX cXeM [DneKTpoHHBIN pecypc] : yueOHoe nmocobue / C. B. CMUpHOB. — DJIEKTPOH. TEKCTO-
BbI€ JaHHbIE. — ToMCK : TOMCKHIA rOCYTapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U
panuoanexkrponuku, 2010. — 115 c. — 2227-8397. — Pexxum nocryna: http://
www.iprbookshop.ru/13944 . html

5. ®omuH JI.B. DxcnepuMeHTaNbHBIE METOBI (DU3UKHU TBEPJOTO Tena [ DIEKTPOHHBIH pecypc]:
yduebHnoe mocodue/ ®omun JI.B.— DnektpoH. TekcToBbIe nanHbe. — CapaToB: By3oBckoe
obpazosanue, 2017. — 185 c.— Pexxum noctyna: http://www.iprbookshop.ru/57258.— 3BC
«IPRbooks»

6. Muponos B. JI. OcHOBBI ckaHHpYIOIIEH 30HA0BON MUKPOCKOIUH. Y4. MOCOOUE IS CTYICH-
TOB CTapIIMX KypCOB BhICIIUX y4eOHBIX 3aBefeHHI. Poccuiickas akagemus Hayk, UHCTUTYT QH-
3uku MUKpocTpykTyp. H. HoBropon, 2004.-114 c.

7. Komnbrorepnas mukpockonus [Teker] / B. I'. [Taatenees, O. B. Eropoga, E. 1. Knbikosa. -
Mocksa : Texnocdepa, 2005. - 303 c. : ni. - (Mup MarepuanoB U TeXHOJIOTHH). - bubnuorp.: c.
302-303. - ISBN 5-94836-025-3 (B nep.).

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CipaBouHas nmpaBoBas cuctema «l apanr».

3. http://www.consultant.ru/ -CnipaBounas npaBoBas cucrema «Koncymnprantllirocy.

4. http://www.studmedlib.ru - O9bC «KoHCyIbTaHT cTyIeHTa»

5.www.rusnano.com -OAO «POCHAHO» — ¢narman poccuiicKux HaHOTEXHOJIOTHM
6.www.nanometr.ru -MHTepHeT-KypHa)I «HaHOMETp» — Masik pOCCUICKON HAaHOHAYKHU
7.www.ntmdt.ru -Komnanus HT-M/IT — doprioct poccuiickoit HaHOMHXEHEPUU
8.www.portalnano.ru -DenepanbHblil HHTEpHET-OPTaT « HaHOTEXHOJIOTMM U HAHOMATEPHUAIb)
9.www.nanonewsnet.ru -MHpopMaMOHHO-aHATUTUYECKUN TTOPTal B 00J1aCTH HAHOUH Ty CTPUU
10.www.rusnanonet.ru -MHpOpMalMOHHO-aHATUTHYECKUH MTOPTAJl POCCHICKON HAllMOHATBHOM
HaHOTEXHOJIOTUYECKON CEeTH

11.www.nanojournal.ru -Poccuiickuii 37eKTpOHHBINH HAaHOXKYpPHAI

12.www.kiae.ru Poccuiickuii Hay4HbIi 11eHTp «Kyp4aToBCKUN HHCTUTYT»

8. [IporpamMmmHoe o0ecnieueHne COBpeMEHHBIX
UHPOPMAMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT Wil

1. CtyeHTsl UMEIOT AOCTYH K €IUHOMY 00pa3oBaTelbHOMY IMOpTaly, i€ MOTYT B OTKPBITOM
JIOCTYTIE€ TMOJIb30BaThCS pecypcaMu y4eOHO-METOANYECKON JUTEepaTyphl, SIBISIOIIMMHUCA pa3pa-
6otkamu Benyumx BY30B Poccun.

2. JIns peUTUHTOBOIO KOHTPOJIS MCHOJIB3YETCSI CUCTEMA KOMIIBIOTEPHOTO TECTUPOBAHMS Ha
6aze mporpammHoro obecreuenus Moodle.

3. IIpu BBITIOJIHEHUH JIAOOPATOPHOTO MPAKTUKyMa CTYACHTHI B 0053aTE€ILHOM MOPSIKE MTPOBOISAT
00paboOTKy SKCHEPUMEHTANbHBIX JAHHBIX C MPUMEHEHHEM NPOrpaMMHBIX HakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

4. B paMkax obOecrieyeHUs] TMPUMEHEHHUS KOMIIBIOTEPHBIX TEXHOJIOTUH B 00pa3oBaTeIbHOM
MIpOLIECCe UMEIOTCS CHelMaIN3uPOBAHHbIE KOMIBIOTEPHBIX KJIacCa C COBPEMEHHBIM MPOrpaMM-
HBIM 00€CIIeYeHNEM 1 UMEIOIIUM BBIXOJ B MIHTEpHET.
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5. poaykrert MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition En-
terprise) moamnucka (Open Value Subscription) Noe V 2123829.

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

7. Apxusarop 7z (6ecrmatnoe 110).

8. Ilporpamma s pabotsl ¢ pdf my6Gnukanusimu Adobe Reader (6ec-muatnoe 110).

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

11. Cucrema noctpoenne rpadukoB SciDAVis (6ecmuiatrnoe 110).

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

9. MaTepunajbHO-TeXHHUYeCKOe o0ecrieyeHrne padoThl

MarepuanbHO-TeXHUYECKYt0 0a3y JuIs MPOBEICHHs 3aHATHH 1O JUCLUILUIAHE COCTABIISIOT:
- CTIeUMaNIU3UpPOBaHHAs ay IUTOPHS, UCIIOJIb3yeMasi IIPH MIPOBEICHUH 3aHATHI JIEKIIN-
onHoro tuna Ne238, pacnonosxenHas 1o aapecy: 360004, Kabapauno-bankapckas
pecny6nuka, r. Hanpuuk, yin. YepHslieBckoro, 175, y4eOHBINH KOpIyC YHUBEpCUTE-
Ta Ne4 (OM®), ocHalieHHass MyJIbTUMEAUHHBIM IPOSKTOPOM M KOMIUIEKTOM arma-
paTypbl, IO3BOJISIONIEH 1EMOHCTPUPOBATH TEKCTOBBIE U IpapuuecKre MaTepuarbl;
- pabouee MeCTO IpenoaBaress;
- pabourie MecTa CTYAEHTOB;
- MEJIOBasl 1OCKa.

MynbTUMeMiiHAsT TPE3eHTAMs], COMPOBOXK/IAOIIAS JICKLMIO, MO3BOJIIET MPENO/IaBaTEII0

aKLIEHTUPOBAaTh BHUMAHUE CTYJICHYECKOM ayIMTOPHHY Ha KIIFOUEBBIX BOIIPOCAX JIEKIHH.

JucirinHa obecrieueHa:
- TECTOBBIM MaTepuajaMH B 3JIEKTPOHHOM oOydaromieit cucreme «Moodle» (OTKphITHIHA
YHUBEPCUTET);
- KHWKHBIM (DOHIOM OMOIHOTEKY;
- 3JIEKTPOHHBIMHU BEPCHAMH YYEOHUKOB.

JlaGopaTopHble 3aHATHS 1O AMCLUUIUIMHE MPOBOJATCA B Jabopatopuu «MaTepuanisl U
KOMIIOHEHTHI TBEPJOTEIbHOW 3JEKTPOHUKW», OCHAIICHHON CJEIyIOIIMM O0OpYyIOBaHHUEM U
U3MEPUTEIILHON TEXHUKOM:

1. JIaGopaTopHBIii CTEH 10 U3yUYEHUIO TEPMOAIEKTPUUECKUX SBICHUI.

2. YcTaHOBKAa MarHETPOHHOIO PaclbUIEHUs MaTEPUAJIOB

3. YcTraHOBKa BaKyyM-TEpMUYECKOTO HAMBICHUS! TOHKUX IUIEHOK

3. YcraHoBKa ISl U3MEPEHUS yIEIbHOIO CONPOTUBIIEHUS] TOHKHUX IUICHOK.

4. JlaBopaTOpHBIil CTeH]] U3yUYeHUSI MarHUTHBIX CBOMCTB.

5. JIabopaTopHBIH CTEH]| MO0 U3MEPEHUIO YAEIBHOTO CONMPOTHBICHHUS METOJIOM 4-X 30H-
TIOB.

6. JIaGopaTopHBIA CTEH]I MO0 MU3MEPEHUIO BOJBTAMIEPHBIX XapaKTEPUCTUK IOJYTPOBOJ-
HUKOBBIX 3JIEMEHTOB.

7. JJabopaTopHbIi CTEH/I MO ANEKTPOXUMUYECKOMY aHOHPOBAHUIO.

8. JIaGopaTopHBIN CTE€HJ U3MEPEHUs MapaMeTpOB IMOJYIPOBOJHUKOBBIX MAaTEpPHAJIOB IO
penakcauu (GOTONpPOBOJUMOCTH.

9. U3mepuTenb XxapaKTepUCTUK MOIYITPOBOIHUKOBBIX MPUOOpOB JI2-56;

10. Ontrueckuit Mukpockon Beicokoro paspemenust LATIMET-20.

11. YcTaHOBKa KOHTaKTHOM CBapKH.

12. JIaGopatopuslii ctenn usmepenus D/1C Xomna.

13. Hudpossie BOILTMETPHI, aMIIEPMETPhI, MOCTHI MOCTOSSHHOTO W MEPEMEHHOr0 TOKa,
TeHEPaTOphl, OCHMILIOrpadbl, ICTOUHUKH MUTAHUS, MyJIbTUMETPHI U JP.

14. 11K-4 1.

15. HoytOyk- 1 .
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CryneHTsl MMEIOT A0cTyn uepe3 VHTepHET NOCTyn K 3JIEKTPOHHOM oOydaromiei cucreme
«Moodle» (OTKpBITHII YHUBEPCHUTET), KOTOPAst IO3BOJISIET pa3MeIIaTh dJICKTPOHHBIC YIEOHbIE KypChl B
CBOOOTHOM JIOCTYTIE JUIS CTYZICHTOB YHHUBEPCUTETA.

[pu mpoBeIeHNH 3aHSTHIA JIEKIIMOHHOTO THTIA, CEMUHAPCKHX 3aHITHH | JIP. UCTIONB3YFOTCS:
JIUYEH3UOHHOE NPOZPAMMHOE 0Decneyenue u c60600H0 pacnpocmpansemole nPoPamMMmol:

v’ Microsoft Office muuensus: Jorosop Nel35 or 22.05.2018, gorosop Ne 1-21100 or 20.09.2017,
ceptudukat ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot 29.08.2017, norosop Ne 18/2016-
31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, moroBop Ne 1/01-12 or
01.12.2014, nmoroop  Ne0331100002314000061-0003152-01 or  25.11.2014,  noroBop
Ne0331100002314000077-0003152-01 ot  29.12.2014, nmorosop 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 iieH3ust: mpeocTaBisieTcs: 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 TIPOTPaMMHOE 00ECTICYEHHE C OTKPHITHIM
HCXO/IHBIM KOJIOM TI0 azipecy https://code.google.com/intl/ru/chromium/terms.html.

v' . Ilporpamma 1 pabotsl ¢ pdf myGmukarnusvmu Adobe Reader (6ec-mumatnoe I10)

v' Tlaker maremarnyeckoro 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, r. Hampumk, yi. Uepssimerckoro, 173,
IJ1aBHBINA y4eOHBIN KOpIyc YHUBEpCHTeTa, ayauropust Nel45.

B 1iem1s1x TOCTYIHOCTH TTOTy4YeHHsT BBICIIIETO 00pa30BaHMs IO 00Pa30BaTEIbHBIM MPOrPaMMaM
VWHBAIMIAMU W JIMIAMHA C OTPaHHYCHHBIMH  BO3MOXKHOCTSIMU  37I0POBbSl  YHHBEPCUTETOM
obecrieunBaeTcs:

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

v/ PHCYTCTBUE ACCUCTEHTA, OKA3HIBAIOIIErO 00YYAOMIEMYCSl HEOOXOIMMYFO TIOMOIIIb;

v [UIsl 'HBAJIWJIOB U JIKI] C OTPAHHYCHHBIMHI 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 O0YJaIOIINXCs 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).

26


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 — Dy1eKTPOHHMKA M HAHOJIEKTPOHMKA Ha 2021-2022 y4yeOHblii roj

IlepeueHb BHOCHMBIX

N . IIpumeyanue
W3MEHCHHUH (JIONTOJIHCHUH )

i Onement (myHkT)P/IIT

Obcydicoena u pekomeH008ana Ha 3acedanuu Kagheopwi_

QJICKTPOHUKHU U [H/I{h[!OBBIX I/IHQhO[!MauI/IOHHBIX TGXHOHOFI/Iﬁ,

MPOTOKOJ Ne 0T « » 2021 r.
3aBenyrommii kadeapoi / P.I. TemeB /
TOJIHUCH pacudpoBKa TOAIUCH narta
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