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1. He.l'll/l H 3a1a4YH1 OCBOCHHSA TUCHUIIJIUHBI

[{enb u3ydeHus: IUCUUIUIMHBI JaTh Mpe/ICTaBlIeHe 00 OCHOBHBIX IIPUHIIMIIAX COBPEMEH -
HBIX (PU3MYECKUX METO/0B, UCIIOIb3yEMbIX JJISl TUAarHOCTUKYA HAaHOMATEPHAaJIOB, U OCOOCHHOCTAX
UX IPUMEHEHHUSI JIUIsl UCCIIEI0BAHUS PA3IMYHBIX TUIIOB HAHOCTPYKTYD.

3a1a4y JUCIUIUINHBL:

- MOATOTOBKa OakajaBpa K OCBOCHHIO (GU3NYECKUX U (PU3UKO-XUMHUYECKHUX OCHOB METO-
JI0B ¥ METOJIUK JMArHOCTUKU XapaKTEePUCTUUECKUX Pa3MEpPOB, XUMHUECKOTO U (a30BOro cocTa-
Ba, CTPYKTYPHBIX ITapaMeTpoB U (GYHKIIMOHAIBHBIX CBOUCTB(3JIEKTpO(pHU3NUECKHEe, ONTUYECKUE,
TEepPMOTraJbBaHOMArHUTHBIE, MATHUTHBIE) HAHOMATEPUAJIOB U HAHOCTPYKTYD;

- MOATrOTOBKa OakajaBpa K OCBOCHHIO (PM3UKO-TEXHOJIIOTUYECKUX MPOIIECCOB, JIeXKAIIUX B
OCHOBE METOJIOB M METOJIMK JUArHOCTUKH XapaKTePUCTHUYECKHX Pa3MEpPOB, XUMHUECKOTO U (a-
30BOT'0 COCTaBa, CTPYKTYPHBIX MMapaMeTPOB M (PYHKITMOHAIBHBIX CBONCTB(JIEKTPODHU3NIECKHUE,
OITHYECKUE, TEPMOTAIbBAHOMArHUTHBIE, MATHUTHBIE) HAHOMATEPHAJIOB U HAHOCTPYKTYP;

- MOATOTOBKa OakajaBpa K OCBOCHHIO METOJaMH CTaTUCTHUECKON 00pabOTKH pe3yibTa-
TOB M OLIEHKU NOTPEIIHOCTH NU3MEPEHUIA.

Ilenn u 3agauu TUCHUILIMHBI OPUEHTUPOBAHBI HA MOJATOTOBKY CHEIMATUCTOB, CIIOCO0-
HBIX pemarh MpoOseMbl, BO3HHMKAIOIIUE MPHU MPOU3BOJCTBE M HKCIUTyaTallMM HW3JCNTUIl dJIeK-
TPOHUKHU U HAHODJIEKTPOHUKHU C y4ETOM OOJacTH, TUIOB M 3a/iad MPOPEeCCHOHANBHON AesTeNb-
HOCTH B COOTBETCTBUU C NMPO(HECCHOHATBHBIMU CTaHAAPTAMHU:

® 40.058 «MHXeHEep-TEXHOJIOT MO MPOU3BOJICTBY M3JECIUNA MHUKPOIIEKTPOHUKUY», KOTO-
pelii yTBEpkAeH npukazoM Muntpyna Poccun ot 03.07.2019 Ne480H u 3apeructpupoBan Mu-
HrocToM Poccrmt 29.07.2019 Ne55439;

® 40.104 «CrienuaucT 1o U3MEPEHUIO MapaMeTpoB U MOIU(UKAIIMH CBOMCTB HAHOMATE-
pHaTIOB M HAHOCTPYKTYpP», KOTOPBIN yTBEepxkAeH npukazoM Muntpyna Poccun ot 07.09.2015
Ne593n (B penakuuu, BBeneHHoi B aeiictsue ¢ 20.01.2019 r. npukazom Muntpyna Poccun ot
14.12.2018 Ne807H) u 3apeructpupoBad Muntoctom Poccun 23.09.2015 r. Ne38983.

2. Mecto aucunmimabl B ctpykrype OIIOII BO

JlucuuniauHa OTHOCUTCS BapuUaTUBHOM dacTu Osioka | JAMCHMIUIMH TIO  BBIOOPY-
b1.B.02.11B.02.02 yueOHoro miaHa no HampasjieHuto noarotosku BO 11.03.04 Dnekrponuka u
HAHOAJIEKTpOHUKa, Mpoduis: «CoBpeMeHHble MH(POPMAIIMOHHBIE TEXHOJOTUU B DJIEKTPOHHOM
TEXHUKE).

[IpenogaBanye TUCHUIUIMHBL Oa3upyeTcss Ha 3HAHMSIX, MOJYUYEHHBIX MPU U3yUYEHUU JIHC-
nuIuH: «Maremartuka», «Pusnka», «MeTposorus, cTaHJapTU3alus U TEXHUYECKUE U3Mepe-
HUs», «Marepuansl JIEKTPOHHON TEXHUKNY, «KOMIIOHEHTBI 3JIEKTPOHHONW TEXHUKN», « OCHOBBI
TEXHOJIOTUH AJIEKTPOHHOM KOMIOHEHTHOM 0a3bl», «CKaHUPYIOIIas 30HI0BAas MHKPOCKOIHUS,
«IIpakTHKa 1O MOJYYEHHIO NEPBUYHBIX YMEHWI M HABBIKOB HAYYHO-HCCIIEIOBATEIbCKON Jesi-
TEIILHOCTHY.

OcBoenne y4eOHOM TUCIUIUIMHBI TUArHOCTHKA MapaMeTpoB HAHOMATEPHAJIOB U HAaHO-
CTPYKTYp, HEOOXOAMMO Ui TOCHEAYIOMIEr0 H3Y4YeHUs JUCHMIUIMH: «ATOMHO-30H/I0Bast
ToMorpadusi HaHOMAaTepHalloB M HAHOCTPYKTYp», «KOpIyCcKyJIsSpHO 30HA0Bas HAHOTEXHO-
anorus», «PU3MKa MOJIYIPOBOJHUKOB U IOJYIIPOBOJHUKOBBIX HAHOCTPYKTYP», BBIIIOJIHEHUS
BBIITYCKHON KBaTHU(PHUKAIMOHHON pabOThl U MPUOOpPETEHUs 3HAHUM, YMEHUN M HAaBBIKOB YaCTHY-
HO MIPOJIEMOHCTPUPOBATH clieytomue 00001meHHbIe TpyaoBbie GyHKIMU (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. TpeOoBanusi Kk pe3yJbTaTaM O0CBOEHMS U CHUILTHHBI(MOIYJIA)

B coorserctBun ¢ ®I'OC BO u OIIOII BO nanpasnenuss noxaroroBku BO 11.03.04
DJNEKTPOHUKA U HAHOIJIEKTPOHUKA N3YUEHHE TUCIUIUINHBI IHarHOCTHKA [TapaMeTPOB HAHOMATeE -
pHAJIOB M HAHOCTPYKTYpP HAIIPABIEHO Ha 4YacTUYHOE (POPMUPOBAHHME DJIEMEHTOB CIEAYHOIIEH

KOMIICTCHI NN .

Kareropusi
KOMIETeHIIUY/ THII
3agayq

Koa m HanmeHoBanue
KOMIIETeHIINH

Nuaukaropsl (Moka3aresin) J0CTHKE-
HHUS KOMIETEeHI Ui

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

IK-2 Cnocoben
apryMEHTHPOBaHO
BbIOMpATh U peann3o-
BBIBATh Ha MPAKTUKE
3 PEKTHBHYIO METO-
JIMKY YKCTICPUMEH-
TAJILHOTO UCCIIE0BA-
HUSI TAPAMETPOB H
XapaKTePUCTHK TIPH-
OOpoB, CXeM,
YCTPOMCTB M YCTaHO-
BOK 3JICKTPOHUKHU U
HAHOBJICKTPOHHUKH
pa3IMYHOrO (PYHKIIH-
OHAJIBHOTO Ha3HaYe-
HUS

IMK-2.1. CiocoGeH mpuMeHSITh OCHOB-
HBIC SKCIIEPUMEHTAIILHBIC METO/IbI B
00J1aCTH IEKTPOHUKU U HAHODJICK-
TPOHHKH

IMK-2.2. CnocobeH mpoBOANTH UCCIIEIO-
BaHUS XapaKTePUCTUK JICKTPOHHBIX MPHU-
6opoB

B PE3YIbTATC OCBOCHUA AUCHUILIMHBI CTYACHT JOJIKCH!:

3HATh:

— ¢uznyeckue U PU3NKO-XUMUYECKHUE OCHOBBI 0a30BBIX METOJ/IOB JUArHOCTHUKH IapameT-
POB HAHOMATEPUAIIOB U HAHOCTPYKTYD;
— Ha3Ha4Y€HHE, yCTPOWCTBO U MPUHIIMII JEHCTBHUS UCIOIb3yEMOro 000pyA0BaHUs IPUMEHS-
€MOr0 I JUAarHOCTUKYU IIapaMETPOB HAHOMATEPUAJIOB U HAHOCTPYKTYP;

— METO/BI OLIEHKH ITOTPEIIHOCTEN U3MEPEHUN TapaMETPOB HAHOMATEPUAIOB U HAHOCTPYK-

Typ,

— OCHOBHBIC CTAaHAAPTHBI HOPMATUBHBIC AKTHI IO IJIAHUPOBAHHUIO U OpraHu3alluiu pa60T I10
JAUArHOCTUKC HAHOMATCPHUAJIIOB U HAHOCTPYKTYP,
— MCTPOJIOTHMYCCKHUE AaCIICKTBI IMOATIOTOBKH IIPOU3BOACTBA H3TOTOBJICHUA I/I3I[eJ'II/II\/’I MHK-

POSJICKTPOHHUKHU.

YMmerh:

— OCHOBHBIMU MCTOJUKAMU TUATHOCTUKH IMAPaAMCTPOB HAHOMATCPUATIOB U HAHOCTPYKTYP;
— MCTOAMWKAMH UCIIOJb30BaHUA CTAHAAPTHBIX (3T.’:L]'IOHHBIX, KOHTpOJILHBIX) 06p33HOB uc-
MOJIb3YCMBIX TUATHOCTUKC HAHOMATCPHUAJTIOB U HAHOCTPYKTYP,



— CTaTHCTUYECKUMH METOJIaMH 00pabOTKH U NPEeACTaBICHUS PE3yIbTaTOB U3MEPEHUIl Ma-
paMeTpoOB MPU JUArHOCTUPOBAHUN HAHOMATEPHUAJIOB U HAHOCTPYKTYD;
— METOJaMHM OLEHKH IOTPEIIHOCTEN U3MEPEHU;

Baagern:

— TOATOTOBKM HAHOMATEPUAJIOB U HAHOCTPYKTYP K TMAarHOCTUPOBAHUIO UX [1apaMETPOB;
— TPOBEICHMS TUAarHOCTHKU XapaKTEPUCTUYECKUX MMapaMeTpOB U CBOWCTB HAHOMAaTEpH-
aJIOB U HAHOCTPYKTYP;
— CTaTUCTUYECKOW 00pabOTKU pe3ysbTaTOB U3MEPEHUH TapaMeTpOB HAHOMATEPHATIOB U

HaHOCTPYKTYD;

— TPOBEACHUS Tpoliecca MOAU(PUKAIINN CBOMCTB HAHOMATEPHUATIOB U HAHOCTPYKTYP.

4. Conep:kaHue ¥ CTPYKTYpPa JMCHUILIHHBI

Copaep:xanue pa3aesoB JTUCHUILIAHBI

B tabnuiie 1 mpuBOIUTCS ONMUCAaHUE COACPKAHUS AUCHUTUTHHEI, CTPYKTYPHPOBAHHOE TIO
paszenam, ¢ ykazaHHuEeM I10 K&KIOMY pa3zieny GOpMbl TEKYIIEro KOHTPOJIS: 3amuTa JadopaTop-
Hoit pabotsl (I13), komnoksuywm (K), rectuposanue (T).

Tabauya 1. Codepoicanue pazoenos OuCyuniuHvl

Koxa
KOHTPOJIN-
HaumenoBanue pyemoi Popma
Ne pasiena Cojepsxanue pasjeaa KoMIe- TEeKylero
TCHIHH KOHTPOJHA
(i ee
4aCcTH)
1. | Metponornye- |Knaccudukauus u npuMeHeHne MeTo0B u cpeacts|  [1K-2 T, K, I13
CKHE aCIEeKThl |AMATHOCTUKM JJIS UCCIENOBAaHUS, KOHTPOJIA M aT-
JUAarHOCTUKM |TecTauuu Matepuanon. [IporpaMmMHoe obecnieueHne
[IapaMeTpoB  |CPEIACTB AMATHOCTUKH MATE€PHAIOB M HAHOTEXHO-
HaHoMmartepu- |noruid. Knaccudukamus cpenctBs wu3MepeHuit
aoB U HaHO- ([lorpemHOCTM W3MEpPEHMH M XApaKTEPUCTUKU
CTPYKTYP CpeAcTB u3MepeHuil . Buabel usmepenuii. Metonabl
n3MepeHuil . Bunpel koHTpOs . MeTonbl cTaTUCTH-
yecko 0O0paOOTKM pe3ysnbTaToB M3MEPEHUH W
¢dopMBl uX mpexacraBieHus. ['ocynapcTBeHHasl CH-
creMa arrectalmu M ceprupukamun B Poccum
CPEICTB IUAHOCTUKH Ul UCCIICJOBAHUS, KOHTPOJISA
U aTTECTallMi MaTepUaIOB U HAHOTEXHOJIOTUH.
Juarnoctnue- | Ontuueckas MuUKpockonus. CkaHUpyromast [TK-2 T,K, I13
CKH€  METO/bl|aTOMHO-CUJIOBas U TYHHENbHAst MUKpockonus. Cka-
KOHTPOJII  Xa-|HUPYIOLIasi pacTpoBask U MPOCBEUYHUBAIOILAS JJIEK-
pakTepucTuye- |TpOHHas MUKpOCKomnus. MIoHHas MUKPOCKOIUSI.
CKUX pa3MepoB,|30HJ0BbIE METO/bI 3a MpeJielaMu TONOorpad .
MopdoIorun [Toaxo/1bl TO3BOJISIIOIINE MOJTYYUTh JOMOJHUTEIb-
’ MIOBEPXHOCTH,  |HYIO MH(OPMAIHIO O PU3NUECKUX U XUMUYECKUX

CTPYKTYPBI 51
coCTaBa  HaHO-

MaTepuajoB U
HaHOCTPYKTYD

CBOMCTBax MaTepualla Ha HAaHOypOBHE. PeHTreHo-
CIEKTpaJIbHBIA MUKpoaHaau3. PeHTreHoaudpakum-
OHHBIEC METO/bI aHAJIN3a HAHOMAaTepHaJIOB. MeToabl
OIIpEAEIIEHUS YEIBbHON IOBEPXHOCTH, TOPUCTOCTU
U pa3Mepa 4acTUll HaHOMOPOIIKOB. CTPyKTypHast
HeiTpoHorpadus. ManoyrioBoe U Heynpyroe pac-
CEsIHUE HEUTPOHOB




[uarHoctuue- |30HAOBBIE METOMABI M3MEpEHUs yiaenpHoro compo-| [IK-2
CKHeE MeTObI| TUBJIEHUS: OIHO30HIOBBIN, JIBYX30HJOBBIM, TpeX- T,K, I13
KOHTPOJISL 3JIEK-{30HJIOBbIM, YETHIPEX30HJOBBI M MATU30HIOBBIN
Tpo(pU3HUECKUX [METOABl U3MEPEHMS YJIEIbHOTO COMPOTUBICHHUS.
[1apaMeTpoB MeToa BCTpEUYHBIX 30HIOB. U3MEPEHHUS CONPOTHUB-
HaHOMaTepu-  |neHus. KoHTakTHble M OECKOHTAKTHBIE METOIbI
QJIOB M HAHO-|M3MEPEHHUs YJEIbHOIO CONpPOTUBIEHUM: MeTton
CTPYKTYP Ban-nep-Ilay. Meron Ban-gep-Ilay pis usmepenus
KOHIICHTPAllMU W TMOJABIKHOCTH. TpeboBaHUS K
KOHTaKTaM, METOJbl HMX H3TOTOBJICHMS, IPOBEpPKa
OMHYHOCTU. EMKOCTHOW M MHIYKTUBHBIA METOJBI.
CBU-meroasl. Meroasl onpenesneHus: napaMeTpoB
MIOJIyIIPOBOJIHUKOBBIX MAaTe€pHaJIOB C MCIIOJIb30Ba-
HueM d(ddekxra Xomia B MOCTOSHHBIX U MEPEMEH-
HBIX AJIEKTPUYECKUX U MAarHUTHBIX moJisix. KBaHTto-
BBl 3 ekt Xomta. MeTobl U3MEPEeHHsI TapaMeT-
POB HEpPaBHOBECHBIX HocUTeNeH (MOJABUXKHOCTD,
BpeMs Ku3HH, TUdy3uOHHAS TMHA U T.J.: METOJ]
CTallMOHAPHOH (OTOMPOBOAMMOCTH, peNaKCaluu
(hOTOMPOBOAMMOCTH.
Meronsl OnTuueckue meroabl usMmepeHus xapakrepuctuk| I1K-2
JIMarHOCTUPOBA- [30HHOW CTPYKTYp: IIMPHUHA 3aIlPEIICHHOW 30HBI, T,K, I13
HUs 30HHOM SHEprusl aKTHUBAILUs MpPUMECeH, SHeprus oO0pazoBa-
CTPYKTYPBI HUS 3KCUTOHOB. TepMOCTUMYIUPOBAHHBIE METO/BI.
@U3n4EeCKUEe OCHOBBI PEIAKCALMOHHON CIIEKTPO-
ckormuu 1yOokux ypoBHed (PCI'Y).. OcHoBHBbIC
Buasl PCI'Y: emroctHasg u tokosas PCIY.
Jlmaraoctude- I1K-2
CHC ~ METOAR Beenenve B MarHuTHBIM pe3oHaHc. Dusnyeckue T.KII3
KOHTPOJIA
ocHOBbI Metoga JIIP. Ilpumenenne DIIP nns wuc-
MarHUTHBIX
CBOHCTE  Haro-|CICAOBAHMA CTPYKTYPBI W IMHAMMKH HaHOpasMep-
MaTepHAIOB | FIPIX chCTeM.
HaHOCTPYKTYD

4.2. CTpyKTYypa AUCHUNIHHBI

Tabnuya 2. Obwas mpyooemkocms OUCYUnIuHsl cocmasisem 4 3auemuuvlx eounuy (144 4acon)

TpyaoémMKocTh, Yachl
Bun padorsl 3
Bcero
cemMecTp

OO0mmas TpyI0eMKOCTh (B Yacax) 108 108

KonTakTtHas pabora (B yacax): 60 60

Jlexmmn (JI) 40 40

[Tpaktuueckue 3anstus (113) 20 20

CamocrosiTenpHas pabora (B 4yacax), B TOM YHC- 57 57

JIe KOHTAKTHAS:

CaMOCTOSITEIbHOE U3YUYECHHUE Pa3JIeNIOB 48 48

CaMonoaroToBka:
Kypcosas pabota (KP) 9 9




IloaroroBka U NpOXO0XKACHUE IIPOMEKYTOYHOU
aTTecTaluu

DK3aMeH 27 27

By npoMexxyTOuHOM aTTecTaluu 9K3aMeH, K/p

4.3. JIeKIMOHHBbIE 3AHATHSA

Tabnuma 3. [lepeyeHb TEKIIMOHHBIX 3aHATUN

Koa
Ne KOHTPOJIUPY-
/_ Tema eMoii KomIe-
wn TeHU U (WU
ee 4YacTu)
1 MeTposoruueckie acteKThl TUarHOCTUKU ITapaMeTpOB HAHOMATEPUAIOB U 1K-2
HAHOCTPYKTYP..
JlMarHocTHYeCKHe METOJbl KOHTPOJS  XapaKTepPUCTHUYECKUX pa3MepoB, TK-2
2 | MOpdOIOTHH TOBEPXHOCTH, CTPYKTYphl HAHO-MAaTEPUAIOB M HAHOCTPYK-
TYp.
3 JIMarHOCTHYECKUE METOABI KOHTPOJS AJIEKTPOYU3NYCCKHX MapaMeTpOB 1IK-2
HAaHOMATEPHAJIOB U HAHOCTPYKTYP
4 | MeTo1bl TMarHOCTUPOBAHUS 30HHON CTPYKTYpPBI TIK-2
5 JIMarHoCcTHYECKHEe METO/Ibl KOHTPOJISI MarHUTHBIX CBOWCTB HAHOMATEPH- 1K-2
QJIOB M HAHOCTPYKTYP
4.4. lMpakmuyeckue (CeMuHapckue) 3aHamMust
Ne HanMenoBanue NpaKTHYeCKHX 3aHATHI Kon
/i KOHTPOJIUPY-
eMoii komIme-
TeHIMH (WU ee
4acTu)
1 | Onpenenenue XOJUIOBCKOM MOIBMKHOCTH ¥ KOHIICHTPAIIMHA OCHOBHBIX HO-
cuTene 3apsjia B MOJyIPOBOAHUKAX. TIK-2
2 | Onpenenenue aud Hy3MOHHOMN JITMHBI M BPEMEHH )KH3HU HEPaBHOBECHBIX 1K-2
HoOcuTenel 3apsaa B HOTYIPOBOIHUKAX.
3 | OnpeneneHre MUPUHBI 3aMPEIIEHHON 30HBI METOOM TEPMOCTHMYITHPO- 1IK-2
BaHUs JIEKTPOIIPOBOIHOCTH.
4 | O0OpaboTka u KoJIM4ecTBeHHBIN aHamn3 ACM n300paKeHMiA. 1K-2
5 Monupukamnus MOBEPXHOCTH KPEMHUSI METOJIOM aHOUPOBAHMUS. IK-2
6 | OnpenencHue yaelbHOW TOBEPXHOCTH HAHOCTPYKTYHPOBAHHOTO KPEM- IK-3
HUSL.
4.5. JlabopaTopHbie padoThI
JlaGopaTopHbIe 3aHATHS HE IPEAYCMOTPEHBI TPOTPaMMOit
4.6. CamocTOAITEJIbHOE M3YYeHHE PA31eJI0B JHCIUIIIHHBI
Tabauya 5. Camocmosamenvroe usyuenue pazoenos OUCYUNIUHbL
Kon
Ne KOHTPOJIHPY-
n Bonpocsl, BLIHOCHMbIE HA CAMOCTOSITE/IbHOE H3YYeHHe EMOM KoMITe-
n TeHUMH (UM ee
YacTH)




Knaccudukanus HaHOOObEKTOB, HAHOMATEPHATIOB 1 HAHOCTPYKTYP. IIK-2
2 | Ckanupyrolias aTOMHO-CUIIOBAsl M TYHHEJIbHAsE MUKPOCKOIIHS IIK-2

Meron Ban-nep-Ilay. Meton Ban-nep-Ilay mist usmepeHust KOHIIEHTpAIUU U IK-2
3 | mogBmxHOCTH. TpeOoBaHUS K KOHTAKTaM, METO/IbI KX U3TOTOBJICHUS,

MPOBEpKa OMUYHOCTU. EMKOCTHOM M MHAYKTUBHBIN MeTO 1. CBY-MeTO 1B

MeTob1 OTIpe/ieNieH s TapaMeTPOB MOIYIIPOBOHUKOBBIX MAaTEPHATIOB C UC- 1IK-2
4 | monp3oBaHueM 3¢ dekTa XoJuIa B IOCTOSHHBIX U MIEPEMEHHBIX dJIEKTpUYe-

CKUX M MarHUTHBIX noJisgx. KBanToBbliil 2 dext Xomna.

TepmocTumynupoBaHHble METOIbl. PU3NUECKIE OCHOBBI PEIaKCAIHOHHOMN 1K-2
5 | cnekrpockonuu rryookux ypoHer (PCIY).. OcHoBuble Buabl PCIY: em-

kocTHasi ¥ TokoBasi PCI'Y.
6 | MeTtoa BCTpEUHBIX 30HA0B. U3MEPEHUS COITPOTUBIICHHUSL. 1K-2

5. OneHo4yHble MaTepUabI VISl TEKYLEro U Py0e;KHOro KOHTPOJIS yCIeBaeMOCTH
U MPOMEKYTOYHOI aTTecTanuu

OneHouyHbIe MaTepHalbl A TEKYIIET0, PyOeKHOTO KOHTPOJISI yCIIEBAEMOCTH U MPOMEXKY -
TOY-HOM aTTecTallMM CTYAEHTOB IO AMCLUMIUIMHE OIpPENESIOTCS y4eOHBIM IJIaHOM 00pazo-
BaTeIbHON MPO-TPAMMbI M JEHCTBYIOIIUM TOJOXKEHHUEM O OalsIbHO-pEHTHHIOBOM CHUCTEME arT-
TECTAIMK CTYJICHTOB OOYYAOIIMUXCS IO MPOrpaMMaM BhICIIEro oOpasoBanus Kabapmuao-bai-
kapckoro yHuBepcureta(Ilpuka3z Ne 159/0 ot 31 asrycra 2017r.). Ilpu arrectramuu o0y-
YAFOIIMXCSl OIEHWBACTCS Ka4ecTBO PaOOTHI Ha 3aHATHIX (YMEHHE BECTH JUCKYCCHIO, CIIOCO0-
HOCTb 4ETKO (pOpPMYIHPOBATH CBOM MBICIH), YPOBEHb MOJATOTOBKH K CAMOCTOSITENILHOM JesITeNb-
HOCTH, Ka4eCTBO BBITIOJIHEHHS 3aJjaHuil (KypcoBOW paboThl, J1abopaTopHbIX padoT u ap.). Teky-
i 1 pyOeXHBIA KOHTPOJIb YCIIEBAEMOCTH CTYACHTOB MO JUCIUIUIMHE MPOBOJUTHCS O TPEM
KOHTPOJIBHBIM TOYKaM. B konme 1/3 cemecTtpa 1-s KOHTpOJIBHAS TOYKA, BTOpPas KOHTPOJIbHAS
TOUYKa- KOHeI 2/3 cemecTpa, a TpeThsl KOHTPOJIbHAS TOYKA MOCJIETHUE IBE HEJENU CEMECTpa.

Pacnipenenenue 6amioB B paMkax O0aJuIbHO-PEUTUHIOBOM CUCTEMBI aTTECTAllMM CTYJECHTOB
MpHUBE/ICHA HIDKE:

Tabauya 6. PactipenencHuie 0aIOB TEKYIIETO, pyOeKHOTO KOHTPOJIS M dK3aMeHA

Ne Oo6masn 1-11 TOuKa 2-51 TOYKA 3 Touka
cymma
1. | Tekymmii KOHTPOJIb
HOCEIICHNE 3aHATHI 10 oan- 3 3 4
JIOB Oamta Oamta Oara
BBIIIOJIHEHUE U 3aluTa Jj1abo- 21 7 7 7
pPaToOpHBIX paboT Oasn 0amIoB 0amuIoB 0aJIoB
2. | PyOexHblii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJuIoB 0aJIoB 0aJIoB
KOJIJIOKBUYM 24 8 8 8
Oamta 0ajuIoB 0asoB 0aJIoB
Hroro 70 23 23 24
0a/1J10B oaia oasaa 0anjia
3. | Ox3amen 30 min — 15, max — 30
0aJL10B 0aJL10B

5.1. KossiokBUYM

B cemectpe npoBoasTcs 3 KOJIJIOKBUYMA, KaXK/IbIi U3 KOTOPHIX OLIEHUBAETCS B IpPEIEiIax
ot 0 no 8 GayoB. Takum 00pa3oM, MaKCUMaJILHOE KOJUYECTBO OasIOB, KOTOPBIE MOXKET IOJTY -
YUTh CTYJEHT IPU YCIOBUM YCIEIIHOMN Clayu TPEX KOJUIOKBUYMOB paBHO 24.
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Ha xomnokBHymMax KOHTpOJHpyeTcss (OpPMHUPOBAHUE 3JIEMEHTOB MPO(HEeCCHOHATBHBIX
komniereHnmi [1K-3. Huwke npuBeeH npuMepHslil IepedyeHb BOIIPOCOB U 3a/1aHHM, BBIHOCUMBIX
Ha KOJUIOKBUYMBI:

1-konnoxeuym(Pazoen 1,2):

1. Ocobennoctu u3mMepeHust (pu3nyeckrx BEJIMYMH B HAaHOMaIITabax

2. Metposiorndyeckue aceKTbl HAHOMHIYCTPHH.

3. OcHOBHBIE CTaHAAPTHl HOPMATHBHBIE AKTHI 110 IJIAHUPOBAHUIO M OPraHU3alUK paboT 1o
M3MEPEHHIO TapaMeTpoB U MOIU(UKALIMK CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYDP.

4. MeToibl CTaTUCTHUECKOM 00pabOTKM pe3yIbTaTOB U3MEPEHUH 1 (POPMBI UX MPEICTABICHHUS.
5. OnTryeckass MUKpOCKOMHSI: BUIbI MUKPOCKOIIMH, OCOOEHHOCTH IPUMEHEHUS B UCCIIEIOBAHU-
X HAHOMAaTEPUaJIOB U HAHOCTPYKTYD.

6. CxkaHupyronias aTOMHO-CHJIOBasi: OCHOBBI METO/1a, allllapaTHas peaau3aius, pexKUMbl CKaHU-
pOBaHUs, 0OBEKTHI U MMApaMETPbl U3MEPECHHUS.

7. Cxkanupyronias TyHHeJIbHas MUKPOCKOIIUS: OCHOBBI METO/Ia, annapaTHas peaau3anus,
PEKUMBI CKAHUPOBAHUS, 00BEKTHI UCCIICAOBAHMSI, TApAaMETPhl U3MEPEHUS U pa3pelIlIeHue.

8. CkaHupyro1as 3J1eKTPOHHO- pacTpOBasi MUKPOCKOIIHS: OCHOBBI METO/Ia, allllapaTHas peaansa-
IUs1, PEKUMBI CKAHUPOBAHUS, 0OBEKThI UCCIIEIOBAHMS, TApaMETPhl U3MEPEHUS U pa3pelieHue.
9. IIpocBeunBaromias 3JI€KTPOHHAS MUKPOCKOIUS: OCHOBBI METO/1a, allllapaTHas peaau3aius,
PEKUMBI CKAHUPOBAHUS, 00BEKTHI UCCIICAOBAHMSI, TApAaMETPhl U3MEPEHUS U pa3pelIIeHue.

10. PertrenonudpakiimoHHbpIe METOBI aHATTN3a HAHOMATEPHUAJIOB: O0Iash XapaKTepUCTUKA Me-
TOJIOB, 0COOEHHOCTH MCCIIEJOBAHUSI HAHOMATEPHUAIOB U HAHOCTPYKTYP.

2-xonnoxeuym(Pazoen 3):

1.Knaccudukanmm, xapakTepuCTUKA U BO3MOKHOCTH 30HJIOBBIX METO/I0B U3MEPEHHUS yIETHHOTO
CONPOTHUBJIEHUSI HAHOMATEPUAJIOB U HAHOCTPYKTYD.

2.Kakue TpeOoBaHHS MPEABSIBISIOTCS K TEOMETPHUSCKON hopMe oOpasiia B METO/IE YEThIPEX
30HI0B?

3.UeThIpeXx30HA0BBIA METOA U3MEPEHUS BETUYMHBI YAECIHHOTO COMTPOTUBIICHHSI TIOTYTPOBOIHU -
KOBBIX MaTepHUaIOB U CTPYKTYp. IIpenmyiecTBa, HEJOCTATKU U BOZMOXHOCTH METO/A.

4. BeiBeuTe BBIPAKEHUE NIJIS1 OIIEHKU YIEIHHOTO COMPOTUBIICHUS, ISl CIIydasi, KOT/1a 30HIbI 2 U
5 ABIAIOTCA TOKOBBIMU, a 1 ¥ 4 MOTEHIIUAILHBIMU.

6. Ilouemy BkJtOUEHHE 30HAOB | W 4, B KaueCTBE TOKOBBIX, MPEANOYTUTEITLHENH B METOJIE Ue-
ThIpex 30H10B? OTBET 000CHOBATS.

7. Kakumu niprauHaAMU 00YCJIOBIIEHBI OTPAaHUYEHUSI HA BEJTMYMHY TOKAa B METOJIC YETHIPEX 30H-
noB?

8. Kakumu npuuriHamMu 00yCIIOBIIEHBI OTPAaHUYEHUS Ha TOJNIIUHY TICHOK IIPU U3MEPEHUH UX
yAEJIBHOI'0 CONPOTUBIIEHUS METOJOM YEThIPEX 30H0B?

9. Teopust MeToa U BBIBOJI OCHOBHOM pacdyeTHO (popMyJIbl uisi 0ObEMHBIX (10TYyOECKOHEUHBIX )
00pasIoB.

10. OcobeHHOCTh peanu3aly YeThIPEX30HA0BOM METOIUKHU JIJIS1 OTIPECIICHHS BETUYHHBI
YAEJb-HOTO COMPOTUBIIEHUS SMTUTAKCUAJIBHBIX CJIOEB U MHOTOCJIOMHBIX CTPYKTYD.

11.IToHsiTHE BETMYHMHBI IOBEPXHOCTHOTO COMPOTHUBJIEHUS U TOBEPXHOCTHOW MPOBOJIUMOCTH.

12. OcHOBHBIE TUIIBI U HCTOYHUKHU MOTPEITHOCTEN IBYX30HAOBOTO METO/IAa ONPEIEICHUS BEIU-
YUHBI YACIBHOTO COMTPOTUBIICHUSI MAaTEPUATIOB.

13.06mue u cnennpuyeckue UICTOYHUKH MOTPEITHOCTEN MeToa (B CPaBHEHHUH C YETHIPEX30H-
JIOBBIM METOJIOM).

3-xonnoxeuym(Paszoen 5,6):
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1.BO3MOXXHOCTM BONIbT-(hapafHOro MeToAa B UCCiiefoBaHUM 3/1eKTPoPU3n-
YeCKUX MapamMeTpoB CTPYKTYP C NOHMXEHHON pa3MepHOCTbio(MAM-CTpYyKTY-
pbl).

2.0npepeneHne cnekTpasibHbIX 3aBUCUMOCTEN NMOBEPXHOCTHbLIX NapaMeTpoB
MeTo4O0M ABYyXTemMnepaTypHOU NPoOBOANMOCTMW.

3.0r|pep,eneH|/|e TMa NPpoBOANMMOCTUN N YPOBHA N1ErMpoBaHNA NMOBEPXHOCT -
HbIX CJ10€eB BOJ'Ide)apa,EI,HbIM MeToOO0OM

4.TloBEpPXHOCTHbIE 3/IEKTPOHHbIE COCTOAHUA N NX KJlaCcCUpuKaumsa

5.Teopust NpunNoBepxHOCTHOM o61acTu NPOCTPAHCTBEHHOr 0 3apsaa nosay-
NnpPOBOOHNKA

6.0nTH4ecKre METO/Ibl U3MEPEHNS XapaKTePUCTUK 30HHON CTPYKTYp: IIMPUHA 3aIPEIICHHON
30HBI, PHEPTHs AKTUBAIIHS IPUMECEil, SHEPTUsl 00pa30BaHMsI SKCUTOHOB.

7. TepMoCTUMYJIMPOBAHHBIE METOIbI.

8.du3nueckre OCHOBBI PeJIaKCallMOHHOM crieKTpocKonuu riyookux yposHei (PCIY).
9.0cHoBHBIe Buasl PCI'Y: emrocTHasg u tokoBas PCI'Y.

10.®dusnueckue ocHOBEI MeToga DIIP.

11. MarauTo-cuiioBasi MUKPOCKOTIHUA.

Memoouueckue pexomenoayuu

IIpn moaroToBke K KOJUIOKBUYMY CJIEAYET, IMPEXKAE BCETO, IMPOCMOTPETh KOHCIEKTHI
JIEKIIMM ¥ OTMETUTh B HUX MMEIOIIMECS BOIPOCH! KOJJIOKBUYMA. Eciin Kakue-TO BOIIPOCH! BbIHE-
CEeHbI TpernojaBaTeieM Ha CaMOCTOSATENIbHOE U3YUEHHUE, ClIeyeT 0OpaTUThCS K y4eOHOM uTepa-
Type, PEKOMEHJIOBAHHOW IPENoJaBareleM B KadyecTBE HMCTOYHMKA. [IpM moaroroBke K KoJI-
JIOKBUYMY TaKXX€ PEKOMEHIYETCs IOCEILIEHUE KOHCYJIbTALUN I CBOEBPEMEHHOIO CHATHUS BO3-
HUKIIHAX BOIIPOCOB B IPOLIECCE MOArOTOBKU. KOIOKBHYM ITPOBOJIUTHECA B BUAE YCTHOIO OIpoOca
U cobeceIoBaHMsI CO CTYICHTOM.

Kpumepuu oyenusanus

CreneHb MNOATOTOBJICHHOCTH CTYJACHTA HAa KOJIJIOKBUYMC OLICHHUBACTCA I10 CICAYIOINUM
KPUTCPUAM: - ACHOCMb, YE€MKOCNb U O00KA3AMeNIbHOCHb U3N0NCEHUS OMBEnMOo8 Ha eonpocsl, -
gnaoenue CneyuailbHvlMu mepmunamu, CUCmemMHRoCms 3HAHUL NO meme KoJllokeuyma. Hixe
IMPUBCACHA IIKaJIa OUCHUBAHMWA:

Tabauya 7. Kputepuu OLIEHUBAHMS CTYJICHTA Ha KOJJIOKBHYME

CYHICCTBCHHBIC OI110-
Kh B OTB€Tax Ha
BOIIPOCHL

JIOITyCKAaeT HETOYHO-
CTU B OTBETE€ Ha
BOIIPOC

Kasi HEKOTOpbIe HETOUHOCTH B
OTBETE Ha BOIIPOC

Ounenka
2 paJu1a 4 6ana 6 6a10B 8 6as10B
«HeynoBJIETBOPUTEJILHO» | «YI0BJICTBOPUTEILHO «Xopomo» «OTIIMIHO»
Crynenr He 3Haer | CrygeHt  noBepx- | CtygeHt  xopomo  3HaeT | CTyJIeHT B HOJ-
3HAUUTENILHOM YacTH | HOCTHO 3HAeT BOIIPO- | MaT€puaj, rpraMOTHO U 110 Cy- | HOM 00BeMe
BOIIPOCOB, HAOITYCKACT | ChbIl KOJUIOKBHUYMaA, | HIECCTBY H3JaracTt €ro, A0mImycC- | 3Ha€T MaTcpurall,

IPaMOTHO U TIO
CyIIECTBY W3-
jlaraeT ero, He
JIOITyCKasi CylIle-
CTBEHHBIX  He-
TOYHOCTEH B OT-
BETE Ha BOIPOC.
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5.2. TecTnl

TectupoBaHue N0 HM3y4aeMbIM pasjenaM IMpoBoAMTCS 3 pa3a B cemecTp. Ha Ttecrax
KOHTpOJHpyeTcss (hopMUpOBaHHE 3JIeMEHTOB npodeccruoHanbHbix komnereHumid I1K-3. Huke
MIPUBE/ICHBI IPUMEPHBIE 00pa3Iibl TECTOBBIX 3aJaHUI:

1. OT™MeThTE NpaBUIBHBINA OTBET
Mo KaKkow hopMysie onpenensieTcs 3JIeKTPONpPoOBOAHOCTbL COBCTBEHHOIr O Mo-
NynpoBOAHUKA:
0 o=enpn 1965
] o=epMp 1978
M enpn + epup 1998
2. OT™MeTbTe IPaBUIIbHBIM OTBET
B.... rOJy CO3[aH MePBbI CKAHUPYIONIHI TYHHEIbHBIA MUKPOCKOIT
M 1982
0 1996
L1 2005
3. BcraBbTe
B ..... Toay ObLT pa3paboTaH CKAHUPYIOUIHI aTOMHO-CUIIOBON MUKPOCKOIT
M 1986
4. OT™MeTbTe IPaBUIbHBIM OTBET
YacroTHast 00;1aCTh peann3alii KBa3UCTATHIECKOr0 BONBT(HApa HOro METo/1a
M meprox M3MEpUTENTbHOTO CUTHANA OOJIbIIe BPEMEHH KU3HA HEOCHOBHBIX HOCHTEIEH 3apsiaa
(] mepuox M3MEpHUTEIBHOIO CHIHAIA MEHbIIIE BPEMEHH )KU3HU HEOCHOBHBIX HOCHTEJIEH 3apsiia
(] mepuox M3MEepHUTEIBHOIO CHTHAIA PAaBEH BPEMEHH JKH3HU HEOCHOBHBIX HOCHUTEINEH 3apsiaa
5. OT™MeThTE TPaBUWIbHBIN OTBET
Uro 03HayaeT NpUcCTaBKa «HAHO-»?
] 10-6
[ 10-10
0 10-9
M 10-12
6. OT™MeThTE TPaBWIbHBIN OTBET
7. ToHKasl TUIEHKA 3TO:
[ OaHOoMepHasi HAHOCTPYKTYpa
[J TpexmepHas HAHOCTPYKTypa
M JIByxMepHasi HAHOCTPYKTypa
[ HynbMepHas HAHOCTPYKTypa
8. OTMEThTE MPABWIBHBIA OTBET
B ToHKOI1 MJIeHKE KBaHTOBaHHE JIEKTPOHHOTO CIIeKTpa HaOIroaeTcs B
M OpHoM HampaBeHUH
[ B Tpex HampaBieHHIX
[0 B aByX HampaBICHHUSIX
(] e Habmomaercs
9. OT™MeThTE NpaBUIbHBINA OTBET
[Ipu yBenuueHny MUpUHBI KBAHTOBOH SIMBI B 2 pa3a, 3HAUE€HHUE SHEPTUHU KBAHTOBOTO YPOBHS:
M VBenuuurcs B 2 pasa
[0 VYmenbiuutes B 2 pasa
L] VBenuuutcs B 4 pasza
[ Ymenbmmmres B 4 pasa
10. BcraBbTe
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Ha cxeme IpEACTABJIICHEI IEPEXOABI DJICKTPOHOB, OTBCHAIOIIUE PA3JIMYHBIM MEXaHU3MaM I10IJ10-
IICHHWHU KBAHTOB CBCTA IMMOJYIIPOBOAHUKAMMU.
[Tepexon ... COOTBETCTBYET NPUMECHOMY IMOIJIOIICHHUIO B AKIIENTOPHBIX MOIYIIPOBOTHUKAX.
+:6
11. OT™MeTbTe MpaBUIIBHBIN OTBET
OnTuyeckoe BO36y>KI[eHI/Ie HOCHUTENeH 3apsaaa € MOoCJICAYIOIIUM MICPEXOJ0M JICKTPOHOB U
JBIPOK C OJTHOTO YHEPTETHYECKOr0 YPOBHS Ha APYroil BHYTPHU 30HBI MPOBOJUMOCTH U BaJICHTHOM
30HbI HAa3bIBACTCA: ....

M morsonieHHeM HOCUTEISIME 3apsiia

[] 3KCHTOHHBIM MOTJIONICHUEM

[ coOCTBEHHBIM MOTJIOIICHUEM

Memoouueckue pexomenoayuu

Tecmwbl — 3TO BOIIPOCHI WM 3aJlaHus, IPEAYCMATPUBAIOIINE KOHKPETHBIN, KPATKUM, YeT-
KU OTBET Ha MMEIOILMECS 3TaJOHbI OTBETOB. [Ipu caMocTOsATENbHOIN MOATOTOBKE K TECTUPOBA-
HUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBSICH K TECTUPOBAHMIO, TIPOpab0TaTh HH(GOPMAIIMOHHBIN MaTepHall MO AUCIUTLIN -
He. [IpoKOHCYIbTHPOBATHCS € MPENnoAaBaTesieM o BONPOCY BbIOOpa yueOHON IUTepaTyphl;

0) 4yeTKO BBISICHUTE BCE YCIIOBUS TECTUPOBAHUS 3apaHee. 3HaTh, CKOJIBKO TeCTOB Bawm Oy-
JET TPENJIOKEHO, CKOJIBKO BPEMEHM OTBOIUTCS Ha TECTHMPOBAHHME, KaKOBAa CHCTEMA OLICHKU
pe3yJIbTaToB U T.J.

B) mpucTynas K paboTe ¢ TecTaMHd, BHMMAaTEeIbHO W J0 KOHLIA HPOYTHUTE BONPOC U
npeiaraeMble BapuaHThl OTBETOB. BbiOepuTe npaBuibHbIe (MX MOXKET OBbITh HECKOJIbKO). Ha oT-
JIeTbHOM JIMCTKE OTBETOB BBIMUILUTE LU(DPY Bonpoca U OYKBbI, COOTBETCTBYIOIINE MTPABUILHBIM
OTBETaM;

I') B IIpoliecce peleHMs jKeaaTelbHO MPUMEHATh HECKOIBKO MOAXO00B B PELICHUHU 3a/1a-
HUS. DTO MO3BOJISIET MAaKCUMalIbHO TMOKO ONEPUPOBATH METOJAMH PEILEHUs, HaXOs KaXKJbIi
pa3 ONTHMasbHBIN BapHaHT.

n) ecnu Bbl BeTpeTwnn upe3BblYaliHO TPYIHBIA Asisi Bac Bompoc, He TpaTbTe MHOIO
BpeMeHHM Ha Hero. [lepexoaute k Ipyrum tectaM. BepHurecs K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTaBbTE BPEMs ISl IIPOBEPKH OTBETOB, YTOOBI M30€KATh MEXaHHUSCKHUX
OLIMOOK.

Kpumepuu oyenusanus

Tabmuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus

Onenka
HEYIOBJIETBOPUTEILHO Y/I0BJIETBOPUTEIHHO XOPOIIO OTJIIMYHO
0 6amioB 3 bamia 4 6ayuta 5 6amioB
Menee 50 % npaBunbHO BbI- | 50-70% mnpaBunbHO | 71-85% mnpaBunb- | 86-100% npaBuis-
NIOJTHEHHBIX 3a/1aHUi. BBINOJIHEHHBIX 33J]a- | HO BBIMOJIHEHHBIX | HO BBIIOJHEHHBIX
HUI. 3aJIaHUMN. 3a/IaHUMN.

5.3. 3apanus 1J151 NPAKTUYECKUX 3aHATHI

(Koumponupyemvie komnemenyuu I[1K-2)
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BaxHoii cocTaBHOI 4acThi0 Y4eOHOTO TMpollecca B BY3€ SBJISIFOTCS MPAKTHUECKUE 3aHATHSL.
[TpakTrdeckre 3aHSATHS MTOMOTAIOT CTYJICHTAM TIy0Xe YCBOWUThH y4eOHBIM Marepwal, mproope-
CTH HaBBIKU TBOPYECKOM pabOThI HaJ| TOKYMEHTAMHU U MIEPBOUCTOYHUKAMU. TemMaTuka mpakTuie-
CKUX 3aHATUH (QOpPMHUpPYETCS HAa OCHOBE YYEOHOTO Marepualia HM3JIaraeMoro Ha JICKIHSIX |
MPeUIaraeMoro i CaMOCTOSTEIbHON POPaOOTKH.

[imaHbl MPaKTUYECKUX 3aHIATUH, UX TEMATHKA, PEKOMEHyeMas JINTepaTypa, LeJb U 3aJ1a4u
€C U3YUCHUA COO6HIaIOTC$I npenoaaBaTcJicM Ha BBOJHBIX 3aHATHAX, BKIIFOYasd BblAa4y UHAUBUIY -
AJIBHBIX TEM JISI MUHH — OOKJIazga C HpGSGHTaHI/IeI\/'I MO0 KIIFOYEBBIM BOIIPOCaM IMPAKTHYECKOIO 3a-
HaTHA. J{OKIaq rOTOBUTBCS OHUM CTYJEHTOM JHOO rpymmoi ctyaeHToB. HezaBucumo ot Toro
TOTOBUT CTYAEHT JOKJIAJ M0 TEME WM HET TpeOyeTcsl caMOCTOsITeNIbHAs IpopadoTKa 0003HAUEH -
HOH TEMBI, 4TOOBI O6CY)KI[€HI/I€ Marcpuaia OBLI0 IpEeAMETHBIM M B3aMMHO ITOJIC3HBIM.

Huxe mpuBeneH nmpuMepHBI MUIaH MPOBEACHUS NpPaKTUYECKOTo 3aHsaTus Ne2 mo Teme
«BnusiHue pazMepHbIX (HaKTOPOB HA CBOMCTBA W MTapaMeTPhl HAHOMATEPHUATIOB U HAHOCTPYKTYPY.
Ian NpaKkmu4eCcKoco 3arniAmus.

1. TIlpemomaBarens B KpaTKoH ¢GopMe XapakKTEpH3yeT KPYT paccMaTpUBAEMbBIX BOMPOCOB,
yCTaHABIUBAET aKIEHTHI HA LIETU U 3a/1a4H MPEACTOSIIETO 3aHITHSL.

2. BeicTymiieHne cTtyAeHTa, IoKiIaa Ha Temy «OnpeneneHne XoMI0BCKON MOJIBIKHOCTH U
KOHLIEHTPAllMi OCHOBHBIX HOCHUTEJIEH 3aps/ia B MOITYIPOBOIHUKAX)

3. OO0cyxaeHue U JOTOTHCHHS JTOKIIaIa.

4. Onpoc CTyACHTOB IO KJIFOUYEBBIM BOIIPOCAM MPAKTUUECKOTO 3aAHSITHSL:

IIpumepnwiii nepeuerb 60npocos u 3a0aHull

1.B ueM cyTh XOJJIOBCKOM MOABMKHOCTH HOCUTENEH 3apsiia?
2. Kakue ¢akTopsl Ha MOJIBUKHOCTD 3apsI0B?
3. [IpuBenuTe METOBI M3MEPEHUS MOJBUKHOCTU HOCUTENIEH 3apsia B HAHOOOBEK-
Tax.
4. KakoBa poJib TIOBEPXHOCTH B (DOPMUPOBAHHH CBOWCTB HU3KOPA3MEPHBIX CHCTEM?
5. Kakue MexaHU3MBbI paccessHUsl HOCUTENEH 3apsi/ia BIUSAIOT Ha MOJIBUKHOCTD B
o0JacT HU3KHUX TemnepaTtyp?
6. Kak cka3piBatoTCsl pa3MepHble Ha IOJBMKHOCTh HOCUTENeH 3apsiia?
7. Kputepun pasmepHoro akropa, mpu KOTOpOM HaOJII0JaeTCsi KBAHTOBAHUE CIIEK-
Tpa 3JIEKTPOHHBIX COCTOSHUI.

5. 3akirodeHue IpenojaBaTels: pe3lOMUPYET BBICTYIUIEHUE CTYJICHTOB, yKa3bIBA€T HA JI0-

MyIIEHHbIE OIMOKU U MPOSICHSET BOIMPOCHI, CBA3aHHbIE C HUMH, MyOJIMYHO OLICHUBAET
paboTy CTYAEHTOB C BBICTaBJICHHE OAJUIOB, MPEIJIArarOTCs TEMbl MHUHH —IOKJIAJO0B Ha
clieytollee 3aHsATHE.

Memoouueckue pexomenoayuu

HaunHast moAroToBKY K MPAaKTHYECKOMY 3aHATHIO, HEOOXOAUMO, MPEKIe BCEro, yKa3aTh
CTYy/ICHTaM CTpPaHMIIBI B KOHCIIEKTE JICKIMi, pa3/ieibl yUeOHUKOB U y4EOHBIX MMOCOOMH, YTOOBI
OHU MOJTYyYHJIN 06H1ee MNpeaACTaBJICHHUEC O MCCTC W 3HAYCHHUU TCMBI B U3Yy4AaCMOM KYpPCE. 3areM
ClIeAyeT PeKOMEHA0BaTh UM MOpadOTaTh C JOMOJIHUTEIBHON JIUTEPATYpOH, ClIeNaTh 3alMCU IO
PCKOMCHAOBAaHHBIM UCTOYHHKAM.

[ToaroToBKa K MPakKTUYECKOMY 3aHATHUIO BKJIOYAET 2 dTana:

— OpraHU3alMOHHBIN;

- 3aKpeIUIeHUE U YIIIyOJIeHNe TEOPETHUECKUX 3HAHUI.

Ha nepBom 3Tane CTyZAEHT IUIAHUPYET CBOKO CaMOCTOSITENIBHYIO PadOTy, KOTOpas BKIIO-

YaeT: ysSCHEHHE 33JaHHs Ha CaMOCTOSITENbHYIO paboTy; moA00p peKOMEHI0BaHHOW JTUTEpaTyphI;
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COCTaBJIEHHE IIaHa pabOThl, B KOTOPOM ONpPEAEISAIOTCS OCHOBHBIE IYHKTBHI MPEACTOALICH
noarotoBku. CocTaBiieHHE IJIaHA JTUCLHUIUIMHUPYET U MOBBIIIAET OPraHU30BAaHHOCTH B padoTe.
Bropoii 3ran BKIH0YaeT HENOCPEACTBEHHYIO IIOArOTOBKY CTyACHTA K 3aHATHIO. HaunHaTts Ha®o ¢
W3yYeHHs] PEKOMEHJOBaHHOW nuTeparypsl. Heo0XomMmMo MOMHHTBH, YTO Ha JIEKIUU OOBIYHO
paccMaTpuBaeTCsl HE BECh MaTepHall, a TOJIbKO €ro yactb. OcTajabHasi €ro 4acTb BOCIIOJIHAETCS B
IIPOLIECCE CaMOCTOSTENbHOM paboThl. B cBs3u ¢ 3TUM paboTa ¢ peKOMEHI0OBaHHOMN JIUTEpaTypoit
obs3aTenpHa. Ocoboe BHUMaHHME MPHU ATOM HEOOXOAWMO OOPAaTHUTh Ha COJEpKAHHWE OCHOBHBIX
MOJIO’KEHUH U BBIBOJIOB, 00BsSCHEHUE SIBICHUN U ()aKTOB, YICHEHUE MPAKTUYECKOTO MPUIOKEHUS
paccMaTpuBaeMbIX TEOPETUUECKUX BOIIPOCOB.

B npouecce 31oil paboThl CTYAEHT JODKEH CTPEMHUTHCS MOHSTH U 3allOMHUTH OCHOBHBIE
MIOJIOKEHUS PAaCCMATPUBAEMOT0 MaTepuaa, IpuMephl, MOSCHSIOIINE ero, a TAKXKe pa3o0paThes B
WIIIOCTPATUBHOM Matepuase. 3akaHuuBaTh MOATOTOBKY CJIEAyeT COCTAaBICHHMEM IUIaHa (KOH-
CIIEKTa) M0 U3y4aeMOMy MaTepuaiy (BOmpocy). ITO MO3BOJSET COCTaBUTh KOHLEHTPUPOBAHHOE,
CKAaTo€ MPEICTABICHUE II0 U3yYaeMbIM BONpocaM. B mpomecce mOArOTOBKM K 3aHATHAM pPeE-
KOMEH/IYeTCsl B3aUMHOE O0CY)XKJIeHHE MaTepHaja, BO BpeMs KOTOPOTO 3aKpEIUISIOTCS 3HAHMSA, a
TaKXkKe MPHUOOpPETaeTCs] NPAKTUKA B U3JI0KEHNUU U Pa3bsICHEHUHU MOJYUYEHHBIX 3HAaHUH, pa3BUBaeT-
cst peub. [Ipu HEOOXOAMMOCTH ClieAyeT oOpamaThes 3a KOHCYJIbTAIlMeN K MPerno1aBaTelio.

[TonroToBka MuHM- AOKJaJla C Mpe3eHTaled MaTepuaia mpeanoaaraer oosee riyooKyro
MOJTOTOBKY 10 TeMe A0Kjana. JKenarenbHo, YTOObI CTYyIEHT MPH IMOATOTOBKE JIOKJIAI0B [0 TeMa
KacaloIUMCsl METOJIOB IOJIy4e€HUs M MOJU(PHUKALMM HAHOMATEpUAJIOB U HAHOCTPYKTYp U
croco0aM KOHTPOJIA MX MapaMeTpoB oOpamiajics K MAaTeHTHBIM HCTOYHMKAM. MUHH- JOKIaa
TOTOBUTBHCS Ha BBICTYIUIEHUE PACCUUTAHHOE MPUMEPHO Ha 7-10 MUHYT.

Kpumepuu oyenusanus

CryneHT, ycenHo paboTaroNiil Ha MPaKTHYECKUX 3aHATHAX MOTy4YaeT B KOHIIE cemecTpa 21
6amn(cm. Tab1.6). llkana oneHnBaHus pabOT HA 3aHATUSAX YCTAHABJIMBAETCS B Ha4yalle CEMECTpa
U JIOBOJAMTCS JI0 CBEJCHUS O0YYaIOIINXCS CTYIEHTOB.

Tabnuya 9. Ilpumepnas wikana oyenusanus pabOTHI CTYACHTA HA MPAKTUYECKUX 3aHATHIX

Ne MaxkcumaibHO
n/m BO3MOXKHOE
B 6 KOJIMYECTBO
Uz paboThbl SaILIOB
32 KOHTPOJIbHYIO
TOYKY
1. Joxmnan ¢ nmpe3eHTanuei MmaTepuana no TeMe 3aHsaTusi(He Mexee 3 9
JIOKJIaJIOB B CEMECTPE)
2 VYcrHble 1100 MUChMEHHBIE OMPOCHI HA MTPAKTUYECKOM 3aHSATHH 9
3 AxTuBHas pabota (ydacTue B 0OCYKJICHUSX, JOTIOJTHEHHUS OTBETOB, 3
3aMHTEPECOBAHHOCTh U T.J.)

5.4. IlpomeskyTouHAsl aTTECTALMS
5.4.1. 3auer
(He npedycmompen npoepammoti).
5.4.2. Jx3ameHn

[IpuMepHBIi IepeyeHb OCHOBHBIX BOIIPOCOB, BEIHOCUMBIX Ha 3K3AMEH MPUBEICH HUKE:
1. OcobeHHocTu u3MepeHust (pU3nIecKrx BEJIMYMH B HAaHOMaIITadax
2. Metponoruyeckre aclieKTbl HAaHOMHTyCTPHUH.
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3. OcHOBHBIE CTaHAPTHI HOPMATUBHBIE aKTHI MO IJIAHUPOBAHUIO U OpPTaHU3alUU paboT 1Mo
M3MEPEHHIO TapaMeTpoB U MOIU(UKALIMN CBOMCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP.

4. MeToibl CTaTUCTHUECKOM 00pabOTKM pe3yIbTaTOB U3MEPEHUH U (POPMBI UX MPEICTABICHHUS.
5. OnTrueckass MUKpOCKOIHSI: BUABI MUKPOCKOITMH, OCOOEHHOCTH IPUMEHEHUS B UCCIIEIOBAHU-
SIX HAHOMATEPHUAJIOB U HAHOCTPYKTYP.

6. CxaHupyroniasi aTOMHO-CHJIOBAsi: OCHOBBI METO/A, ANIApaTHas peaau3anus, peKUMbl CKaHU-
poBaHUs, 0OBEKTHI U MapaMeTPhbl U3MEPEHUSI.

7. CxaHupyroniasi TyHHEJIbHasi MUKPOCKOIMS: OCHOBBI METO/A, allllapaTHas peanu3anus,
PEXKHUMBI CKAHUPOBAHUS, OOBEKTHI UCCIICIOBAHMS, TAPAMETPBI U3MEPEHUS U pa3pellieHue.

8. CxaHupyOIIas 3JIEKTPOHHO- PACTPOBAsi MUKPOCKOIIHUS: OCHOBBI METO/Ia, allllapaTHas peaan3a-
IUs1, peKUMBI CKAHUPOBaHUS, O0BEKTHI UCCIIEIOBAHUS, TApAMETPhI U3MEPEHUS U pa3pelIeHue.
9. IIpocBeunBaromas 3JIEKTPOHHASI MUKPOCKOIIUS: OCHOBBI METO/Ia, allllapaTHasl peaanu3alus,
PEXKHUMBI CKAHUPOBAHUS, OOBEKTHI UCCIICIOBAHMSI, TAPAMETPBI U3MEPEHUS U pa3pellieHue.

10. PertrenonudpakiimoHHbpIe METOBI aHATTN3a HAHOMATEPHUAJIOB: O0Iash XapaKTePUCTUKA Me-
TOJIOB, 0COOEHHOCTH MCCIIEJOBAHUSI HAHOMATEPHUAIOB U HAHOCTPYKTYP.

11. MeTonbl onpeaeeHust yAeIbHON MOBEPXHOCTH, TOPUCTOCTH U pa3Mepa 4acTHUI] HAHOIIOPOIII-
KOB.

12. 30H10BBIE METOBI U3MEPEHUS YACIBHOTO COMPOTUBIEHUS: OTHO30HI0BbIN, IBYX30H/I0BbI,
TPEX30HI0BbIN, YETBIPEX30HIOBBIN U MIATU30HIOBBIM METOAbI U3MEPEHUS YIECIBHOIO COIIPOTUB-
JICHUSI.

13. Meroanka U3MEpEHNUs yAE€IbHOTO CONPOTUBIIEHUS METOJIOM BCTPEUHBIX 30H/IOB.

14. KoHTakTHBIE 1 OECKOHTAKTHBIE METO/IbI U3MEPEHUS YIEIbHOIO COTPOTHUBIICHUH.

15. Meron Ban-nep-Ilay. Meton Ban-nep-Ilay ans naMepeHust KOHIEHTPALUU U TIOJBUKHOCTH.
16. EMKOCTHOM ¥ MHAYKTHBHBIM METOJBI U3MEPEHUS YIEIBHOTO CONPOTUBIICHUSI.

17. CBU-MeTonbl U3MEPEHNUS YAEIBHOTO CONPOTUBIICHNUS.

18. MeTonb! onpeneneHus napameTpoB MOITYITPOBOJHUKOBBIX MaTEPHAIIOB C UCIIOIb30BAHUEM
addekra Xoima B MOCTOSHHBIX U IEPEMEHHBIX dJIEKTPUYECKUX U MATHUTHBIX TOJISX.

20. M3mepenune noaBUKHOCTH HEPABHOBECHBIX HOCHUTEIIEH 3apsjia METOJIOM CTAIlMOHAPHOMN
($hOTONIPOBOAMMOCTH.

21. U3mepenne nuddy3noHHON ATMHBI HEPABHOBECHBIX HOCHUTENEH 3aps1a METOJOM CTaIHO-
HapHOH (HOTOIPOBOJIUMOCTH.

22. I3mepeHue BpeMeHH KU3HU HEPaBHOBECHBIX HOCHUTENEH 3apsia METOJOM pellakcaluu (HoTo-
IIPOBOJIUMOCTH.

23. OnTuyeckrue METOJbl U3MEPEHUS XapaKTEePUCTUK 30HHOM CTPYKTYP: IIUPUHA 3alPEeIICHHON
30HBI, SHEPTHsI aKTUBALMS IPUMECceH, SHeprus 00pa30BaHUs SKCUTOHOB.

24. TepmocTuMyIHpOBaHHbIE METObI. DU3NUECKHE OCHOBBI PEIAKCAITMOHHOMN CIIEKTPOCKOIUN
riy6okux ypohueit (PCI'Y).

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

26. MarauTHO-CUII0Basi MUKPOCKOIIHSI: OCHOBBI METO/1a, alllapaTHas pean3anus, peKUMbl CKa-
HUPOBaHUs, 00BEKTHI UCCIIEIOBAHMS, TapaMeTPhl U3MEPEHUS U pa3pelleHue.

Memoouyeckue pekomenoayuu npu NOO20MOoBKe K IK3AMEHY

[ToaroroBka CTyJIEHTOB K 3K3aMEeHY BKJIIOYaeT MpopadOTKy JEKIHil, B TEYEHHE CeMecTpa U He-
[IOCPEICTBEHHYIO MOJATOTOBKY B JIHU, IIPEALIECTBYIOIIKE DK3aMEHY, BKIIIOYasl, IOATOTOBKY K
KOJJIOKBUYMaM, TECTUPOBAHUIO, BHIMIOJHEHUIO TAOOPATOPHBIX paboT U UX 3aIIUTY.

I[JBI IMMOATOTOBKH K OTBETAM Ha 3K3aMCHAIIMOHHLIC BOIIPOCHI (OHI/I BBIJAIOTCA B KOHIIC CeMeCTpa)
CTYACHT HOJIKCH HUCII0Jb30BaTh HE TOJIBKO KYypC HGKHI/II\/’I, HO 1 OCHOBHYIO U JOINOJIHUTCIIbHYIO
JIATCPATYpPy MJIA BBIpa60TKI/I YMCHHA AaBaTh Ppa3BCPHYTHIC OTBCTHI HA MTOCTABJICHHBIC BOIIPOCHI.

B XO0J€ MOArOTOBKH K 3K3aMCHY CTYACHTY HGO6XOI[I/IMO o6pamaTL BHUMAHHUEC HEC TOJIBKO Ha
YPOBCHBb 3alIOMHUHAHHWA, HO U Ha CTCIICHb TOHUMAHUA NU3Y4YaCMbIX BOIIPOCOB. MexaHHu4ecKoe 3a-
IIOMHHAHHNE YHMCIIOBBIX 3HAUCHUM XapaKTCPUCTHK MAaTCPpHUATIOB HE pEKOMCHAYCTCA, HO CTYACHT
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AOJDKCH OTUCTIMBO NPCACTABIIATH cebe MOPAAOK 3TUX BCIIUYNH. Hel’IOCpe)ICTBeHHa}I HOATOTOBKA
CTYJACHTA K OK3aMCHY OOJI)KHA B Pa3yMHBIX IIPOIIOPHHUAX COUETATh U 3alIOMHUHAHHUE, 1 IIOHUMA-
HHUC TPpOTPpaMMHOT'O MaTCpHraJia.

Kpumepuu oyenueanus

[To uroram sK3aMeHa CTyJIEHTY, U3 MAaKCUMaJIbHOTO KOJIHYECTBA OAIIOB, KOTOPOE COCTABISET
30, BBICTABIISIETCS:

1)ot 27 no 30 6anoB, eciau BiIaieeT MPOrpaMMHBIM MAaTEPUAIIOM 10 TUCIUIUIMHE B TIOJTHOM
00beMe; JOCTATOYHO ITyOOKO OCMBICIMBAET AUCLHUILINHY, HCUEPIIBIBAIOIIE OTBEUAET HA BCE
BOIIPOCHI; YMEET aHAJIM3UPOBaTh, CPABHUBATb, KJIaCCU(UIIMPOBATh, 0000IaTh, KOHKPETU3UPO-
BaTh U CHCTEMAaTU3UPOBATh W3YUYEHHBIN MaTepuall, yCTaHaBINBATh MPUUHMHHO-CIICJICTBEHHbBIE
CBSI3U; YETKO (pOPMHUPYET OTBETHI,

2)oT 24 1o 26 GanioB, €ciau BJIaJeeT MPOrPaMMHBIM MaTepUaJIOM MOYTH B IOJIHOM 00beMe
(uMeroTcst MpoOeIbl TOIBKO 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 JIOMyCKaeT BMECTE C TEM CEphe3HBIX OIIMOOK B OTBETAX;

3)ot 15 no 23 GamioB, eciu BiIaJeeT OCHOBHBIM 00BEMOM MPOrPaMMHOTO MaTepuasa 1o JIuc-
[UIUTMHE; TIPOSBIISET 3aTPYAHCHUS B CAMOCTOSTEIHHBIX OTBETaX, ONEPHPYET HETOUHBIMU
(bopMyIHPOBKaMH; B TIPOIIECCE OTBETOB JOMYCKAET OMIMOKH 110 CYIIECTBY BOTIPOCOB.

B ciyuasix, korjga oOyyJaronuiicss He 0OCBOMI 0043aTeNbHbIM MUHUMYM IPOrPaMMHOTO MaTepHa-
J1a 10 AMCUUIUINHE, HE CTIOCOOEH OTBETUThH Ha BOIMPOCHI J1aXKe TP JOMOJHUTEIbHBIX HaBOASIINX
BoIpocax, BeictaBisiercss 0 6amnoB. CtyneHT, HeroOpaBmuii 36 6ayUI0B B X0J1€ TEKYILEro U
pyOeKHOr0 KOHTPOJISL, K SK3aMeHY He Jlonmyckaercs. Huke npuBeeHbl KpUTEPUH U NTOKA3aTENH
OLICHUBAHUs ITPOMEKYTOUYHOM aTTeCTaINH.

Tabnuya 11. Kputepun 1 nokaszareia OLEHUBAaHUS MPOMEKYTOUYHON aTTecTalluu

[Ikana mo TpaJUIMOHHON MATHOAIIEHON CHCTEME

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

[Ikana o 6aIbHO-PEUTUHIOBOM CHCTEME

46 — 60 61 —80 81 -90 91-100

5.5. KoHTpOJIBb KypCcOBBIX padoT
(konmpoaupyemvie komnemenyuu I11K-2).

Tematuka KypcoBbIX pa0boT, TPeOOBAaHHUS K HUM U YKa3aHUS 110 UX BBIOJHEHHIO TOBO-
JSITCSL 710 CBEJICHHSI CTY/ICHTOB B Ha4yaJie COOTBETCTBYIOIIETO ceMecTpa. TeMbl KypcoBBIX paboT
MPe/IaratoTcs CTyIeHTaM Ha BbIOOp. CTyIEHT UMEET MPAaBO BHIOPATh OJHY M3 3asBICHHBIX
kadeapoii TeM, peBapUTEIHLHO COTIACOBAB €€ ¢ Hay4HbIM pyKoBoauTeeM. CTyIeHT COBMECT-
HO C HayYHBIM PYKOBOJUTEJIEM KYpPCOBOW PabOThI yTOUHSET KPYT BOIIPOCOB, MOUICKAIIIX
H3yYEHHIO, BEIOUPAeT 00BEKT UCCIICIOBAHHMSI, COCTABIIACT IJIAH U ONPEICIIAET CTPYKTYPY pa-
OOTHI.

Huxe npuBoauThCS IPUMEPHBIN MepeueHb TEMATUKH KYpCOBBIX padoT:

1. ATOMHO-CHJIOBasi MUKPOCKOIIUS B JIMATHOCTUKE HAHOMATEPHAJIOB U HAHOCTPYKTYP.
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2. TyHEnbHO-30HA0Basi MUKPOCKOIHS B TUarHOCTUKE HAHOMATEPHUAJIOB U HAHOCTPYKTYD.

3. DaexTpoHHasi MUKPOCKOIUS B IMarHOCTUKE HAHOMATEPHAJIOB U HAHOCTPYKTYP..

4. Onruyeckue METOAbl AMArHOCTUKA HAHOM aT€pHAJIOB.

5. MeTozp! TOKaTbHOTO U3MEPEHUS IIEKTPOPU3NUECKUX MTapaMETPOB HAHOMATEPUAJIOB U
HaHOCTPYKTYP.

6. [IporpammHoe oOecriedeHre CpeICTB TMATHOCTUKYA MaTePUATIOB M HAHOTEXHOJIOT M.

7. T'ocynapcTBeHHas cUCTeMa aTTecTalluu U cepTudukanu B Poccun cpeacTB AMarHOCTUKH
JUTSL KCCIIeIOBAaHMsl, KOHTPOJIS M aTTEeCTallii MaTepHaioB M1 HAHOTEXHOJIOTUH.

8. CoBpeMEHHbIE METO/IbI UCCIIEA0BAHUS IPUMEHSAEMBIE [Tl XapaKTepU3alluid HAaHOKOMITO3UT-
HBIX MaTepHaJOB.

9. CoBpeMEHHBIE METO/BI UCCIIEA0BAHNS HAHOKOMITIO3UTHBIX MAarHUTHBIX MaTEpUAJIOB.

10. CoBpeMeHHBIE METO/IbI HCCIIEIOBAHUS HAHOTIOPUCTHIX MATEPUAIIOB.
Tpebosanus k cmpykmype u co0eprHCaHuIo Kypcosou pabomul

KypcoBas paboTa nomkHa NpeAcTaBiIiTh cOO0 3aBeplIEHHOE HCCIIeI0BaHUE, B KOTOPOM
aHATM3UPYIOTCSA UCCIIE0BATENILCKUE MPOOJIEMBI B paccCMaTpUBaeMoil 006J1acTh, U PacKphIBaeTCs
COJZIEp)KaHUE W TEXHOJOTHH Pa3pElICHHs ATHX MPOOJIeM HE TOJIBKO B TEOPETUYECKOM, HO M B
MIPAKTUYECKOM IUIaHE HA MECTHOM, PErMOHAJILHOM WM (eiepaabHOM ypoBHsIX. PaboTa momkHa
HOCHUTH TBOPUYECKHH XapakTep, OTBeYaTh TPEOOBAHMSAM JIOTHYECKOTO W YETKOTO H3JIOKEHUS
MaTepHala, J0Ka3aTeJIbHOCTH U JIOCTOBEPHOCTH (DAKTOB, OTpaskaTh YMEHHUS CTYJIEHTa MOJb30-
BaThCs pallMOHAIbHBIMU MPUEMAMU MOUCKA, 0TOOpa, 00pabOTKU U cucTeMaTH3aluu MHpopMa-
IIUH U COJIePKATh TEOPETUUECKUE BBIBOIBI U MPAKTUUYECKUE PEKOMEHIAIHH.

CTpyKTypHO KypcoBasi paboTa COCTOUT U3 CIEAYIOIINX Pa3/IeoB: TUTYIbHBIN JIUCT, BBE-
JIeHHe, coJiepKaTeNbHasi 4acTb, 3aKIIOYCHUE, JIUTEpaTypa, NPUIOKEHUs (IIPU HEOOXOAUMOCTH).
O6beM KypcoBoit paboT A0KeH ObITh He MeHee 25 ctpanull. OpopmieHne paboThl MPOBOIUTh-
cst Ha nuctax ¢opmara A4, mpudt Times New Roman cyr(kerns14), uarepsan 1, mons (cnpasa
1,2cm, caeBa 3,0cMm, cBepxy u cHU3Y 2,0cM). CChUIKM Ha LHUTUPYEMYIO JIUTEPATypy, PUCYHKH U
TaOIUIIBI CKBO3HBIE. [JyOHMHa JIMTEpaTypHOTO MOUCKA IO TeMaTHKe KypCOBOM pabOThl JOJKHA
BKJTIOYAT pabOTHI, OITyOIMKOBaHHBIE HE TTo31Hee 10 JeT Ha MOMEHT BBITTOJTHEHUST PAOOTHI.

BrinonHenue KypcoBoi pabOThI CKJIQABIBACTCA U3 HECKOJIBKUX JTaroOB: aHAIM3 JIUTEPATyPHBIX
Y WHBIX UCTOYHUKOB MH(OpMAIINHU, COCTABIEHUE TIaHa pabOoThI, HaKOIIeHHe u o0paboTka (ak-
TUYECKOT0 MaTepualla, HarucaHue u oopmiieHre padoThl, 3alIUTa KypCcOBOM paboThI (IIPOEKTa).

Kpumepuu OYECHUBAHU KYPCOB0O2O nNpoeKkma

3aBepILeHHAs KypcoBasi paboTa 3a HeJleNto JI0 3alIUThl IPEICTABISACTCSA CTYICHTOM PYKO-
BOJIUTEIII0, KOTOPBIN PelIaeT BONPOC O AOMYCKE CTYAEHTA K 3aIlUTe KypCOBOU PaOOTHI.

Pe3ynbraThl 3alIMTHl KypcOBOM paboThl oleHUBaOTCs AU depeHInpoBaHHON OTMETKOM
(«OTIMYHO», «XOPOIIO», «YAOBIETBOPUTENIbHOY). HIke puBeieHbl KPUTEPUH OLICHKHU:

Tabnuya 12. Kputepuu 1 oka3aTeu OLCHUBAaHUs KypCOBOM paboThI

Onenka

OTJIMNYHO
91-100 6ay10B

HeyIIOBJIeTBopHTeJILHO
MeHee 61 0ay1a

YIOBJIETBOPUTEILHO
61-80 0asL10B

XOpOIIo
81-90 6a110B

Pa6oTa BbInonHeHa He B
COOTBETCTBUU C YTBEP-
JIEHHBIM TJIAHOM, HE
PAacKpBITO COIEPIKAHHE
Kaxaoro Bonpoca. Cty-
JIEHTOM HE CJIeJaHbl BbI-
BOJIBI 10 TeMe PaboThI.
['pyOble HEOCTaTKU B

PabGora BeITTONHEHA B
COOTBETCTBUHU c
YTBEPKICHHBIM

[JJAHOM, HO HE MOJI-
HOCTBIO  PaCKpBITO
COJIEp)KaHUE KaXK[I0-
ro Bompoca. CTyaeH-
TOM HE cJieaHbl co0-

PaGoTta BwIIOIHE-
Ha B COOTBETCTBUU
C YTBEpXIACHHBIM
IUTAaHOM,  IIOJIHO-
CTBIO PacKphITO
CcoIEepKaHUE Kax-
noro Bompoca. He-
3HAYUTEIIHLHBIE

PaGora BbIMONHEHA B CO-
OTBETCTBHH C YTBEP)KICH-
HBIM IIJTAHOM, TOJHOCTBIO
PacKpbITO  COJep)KaHHe
Ka)XJO0ro BOIpOCa, CTY-
JIeHTOM Cc(hopMyITMpOBaHbI
COOCTBEHHBIE APTyMEHTH-
pOBaHHBIE  BBIBOABI  TIO
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odopmiieHUn pabOTEHI.
[Tpu 3amuTe paboTHI CTY-
JACHT HEC BJIAACCT MAaTCPU-
aJIoM, HE OTBEYaeT Ha
BOTIPOCHL.

CTBEHHBIE  BBIBOJIBI
mo TemMe paboTHI.
['pyObie HEmocTaTku
B odopMIIeHUH pa-
6otel. Ilpm 3amuTte
paboTHI CTYJIEHT cla-
00 BnazeeT MaTepu-
aJloM, OTBEYaeT He Ha

3aMeYaHus K
obopmIIeHHIO pa-
6otb1. [lpu 3ammre
paboTBl  CTYIEHT
BJaJie€T MaTepu-
aJIoM, HO OTBEYaeT
HE Ha BCE BONpPO-
CHI.

Teme pabotel. Odopmite-
HUE PabOThI COOTBETCTBY-
eT MPEIbSIBISEMBIM
TpeboBanusam. [Ipu 3amm-
Te paboThl CTYIEHT CBO-
0OIHO BJIAJICET MaTepH-
aloM W OTBEYaeT Ha
BOTIPOCHI.

BCE BOITPOCHI.

6. MeToauyecKkue MaTepuaJibl, ONpeae/siioniue npoueaypbl OeHNBAHUSA 3HAHMU,
YMeHHUIi, HABBIKOB H ONBITA JeSITeJIbHOCTH

Tabmuua 7. Pesynemamul 0c80eHUsl Y4eOHOU OUCYUNTIURBL, NOOLedNCalyie NPosepKe

PesyabraTrhl 00y4yeHus
(KOMIIETEeHIIUM)

OcHOBHbBIE MIOKA3aTeJIU OLIEHKH
pe3yJbTATOB 00yUYeHUsI

Crioco0eH apryMEeHTHPOBAHO BHIOH-

paTh W peaM30BBIBATh HA MPAKTHUKE
SQPEKTHBHYI0O  METOJUKY  9KC-
NEepUMEHTAIBHOTO MCCIIEIOBAHUS Ma-
paMeTpoB M XapaKTEPUCTHK MPHOO-
POB, CX€M, YCTPOWCTB M YCTaHOBOK
DIIEKTPOHUKH W  HAHOAJIEKTPOHUKHU
pa3nuyHOro (PyHKIMOHAIBHOTO Ha-
3HaueHus(11K-2)

3HaTh:

- OCHOBHBIE CBOWCTBAa W MPOLECCHI MO3BOJISIONINE MPO-
BOJIUTH XapaKTEPHU3ALHUIO U TIOCTPOCHUE TPOCTeHINX (-
3WYeCKUX U MaTeMaTUYeCKHX MOJeJieldl HaHOMAaTephajioB
¥ HAaHOCTPYKTYP HEOOXOIMMBIX JUIS PEIICHUS HAYYIHBIX U
IPOM3BOJICTBEHHBIX 3aJ1a4, CBSI3aHHBIX C U3MEPEHHEM Ma-
pamMeTpoB OOBEKTOB HAHOTEXHOJIOTUM B 3JIEKTPOHHUKE
(€29

—OCHOBHBIE METOJIbI M3MEpPEHHI MapaMeTpoB HaHOMATe-
pHaJIOB U HAHOCTPYKTYP (32);

- 3HaeT (pu3HYecKre MPUHIUIBI OCHOBHBIX IKCIIEPHUMEH-
TaJIbHBIX METOJIOB HCCIIEIOBAHUS MaTepHaJOB M CTPYK-
TYyp, UCIIOJIb3YEMBbIX B (PU3UKE W TEXHOJOTHH HAHODJICK-

TPOHMKH, YCJIOBUS M TPAHMIIBI IPUMEHEHUS ITUX METO-
1oB (33).

Ymern:

- BBIOpaTh M C€O37aTh MOJENIb CXEMbl HM3MEpeHHUs TNa-
paMEeTpOB CBOWCTB OOBEKTOB HAHOTEXHOJIOTHH B DJICK-
Tponuke (Y1).

- QHAJIM3MPOBATh W CUCTEMATH3UPOBATH IKCIICPUMCH-
TaJbHBIE JAaHHBIE MO MCCIEAOBAHUIO OOBEKTOB HAHOTEX-
HOJIOTHH B JIeKTpoHUKe(Y2).

- BBIOMpaTh ONTHMAJBHBIC METOJbI HCCIICIOBAHUS U
JTUATHOCTHKH HEOOXOJIMMBIX CBOMCTB HaHO- U MHUKPOCH-
crem(Y3).

Baanern:

- [ICPBUYHBIMU HABBIKAMH HCIIOJIb30BaAHUS TTPOTPaMMHBIX
CpeACTB I CO3JaHUS MAaTEMAaTHYCCKHUX U q)HBI/ILIeCKI/IX
MO,Z[GJ'IGf/i CBsI3aHHBIX C OHCHKOﬁ napaMeTpoOB HAHOMATC-
puainos (B1).

- MeToLaMu 3P PEKTNBHOIO rnoucka
MH(oOpMaUMM Mo COBPEMEHHbIM MeTodaM WUC-
cnefoBaHNN O MepPCrneKTMBHBbIX HanpaBJ/ieHU-
AX Pa3BUTUA YCTPOMNCTB OJ19 U3YHEHNA N aHa-
NIN3a HAHOCTPYKTYP (B2)

20




- HaBbIKaMU MOATOTOBKH OTYCTOB IO HAYYHO-UCCIICA0-
BaTeIbCKOU paboTe W Hay4HbIX myOnukanuii (B3).
HaBblKaMV WHTepnpeTaunmm nonay4eHHbIX
3KCNepuMeHTasibHbIX AaHHbIX (B4).

Tabruya 14. Omanwvl popmuposarus KomnemeHyuu u UCNOIb3yemMble CPeOCMBa OYeHUBAHUSL

Ne| Cocras

‘DOpMHpOBaHHe 3JIEMCHTOB KOMIICTCHIIUMN

1. | Conmepxa- (3D, (32), (33) YD, (¥2),(¥Y3) (B1), (B2), (B3), (B4)
HUE
JTaroB
2. Buast 1.JIekun 1.Jlaboparopusie paboter | 1. JTaboparopHbie pa-
3ansTuid | 2.KoHcynpTanumn 2.CamocTosTenbHas pa- 00TBI
3. CamocTrodTenbHas 6ota 2.CamMocTosTenbHas pa-
pabora 3. Kypcogas pabora oora
4. KypcoBast pabota 3.kypcoBas paboTa
3. | CpenctBa | 1. llocewenue 3anamuit | 1. [Jonyck u gvinonenue 1.3awuma pezynoma-
omnenuBa- | (cM., pasn.5, Tabmn. 6). | rabopamopnoii pabomol moe 1ab6opamopHoll pa-
HUS 2.Konnoxeuym (cm., pasn.5, Ta6m1.9) bomuwi(cM., pas.s,
(cMm., pazn.5, Tabin.7) 2. Obpabomka pezyroma- | Tabn.9)

3. Tecmuposanue
(cm., pasn.S, Ta6n.8)
4.3auem

(cm., pasn.5, Ta6a.10)
5.Kypcosas paboma
(cm., pasn.5, Tabn.11)

MO8 U NOO20MOBKA omye-
ma o 6bINOJHEHHOU pa-
bome. (cM., pasn.s,
Ta611.9)

3. Tecmuposarue(cM.,
pa3n.5, Ta6n.8)

4. Konnoksuym(cm.,
pas3n.5, Tabn.7)
5.3auem

(cMm., pazn.5, Ta6m.10)
6.Kypcosas paboma
(cm., pasn.5, Ta6ma.12)

2. Tecmuposanue(cMm.,
pas3n.5, Ta6n.8)

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

4. 3auem

(cMm., pazn.5, Ta6m.10)
5.Kypcosas paboma
(cMm., pasn.5, Tabmn.12)

CreneHb COPMHUPOBAHHOCTH 3JIEMEHTOB KOMIICTEHIIMI B PAMKaX M3Y4YCHUS JaHHOU JIHC-
[UTUTHHEI BKJTIOYaeT 3 ypoBHA (cM. Tabymna 13)

Tabnuya 13. Obwue xapaxmepucmuku nokasameJeli U Kpumepues oyeHUBaAHUs.
KOMIIETEHLIUH 110 3Tarnam

IToxka3zaTenn 3HATH YmMmerhb Biaagernb
U KpUTepHu
«3a4TeHo» Ob6nanaer axruye- Ob6nanaer nuana- KonTtponupyer pa-

(BBICOKUH YPOBEHbD)

HUMOCTHU

CKUMH U TEOpETHYE-
CKMMM 3HAHUSIMH B
Ipeeiax u3y4aeMon
00J1aCTH C ITOHUMA-
HUEM IPaHUII TPHME-

30HOM yMEHUH,
TpeOyeMbIX JUIs
PELICHUS] TBOPUECKIX
3ama4y

00Ty, IPOBOJUT OIICH-
Ky, COBEpILIEHCTBYET
neicTBUs paboThI

«3a4TeHO»
(6a30BBII YPOBEHB)

3Haet (akThl,

MPUHIUIIBI, TIPOIIeC-
CBblL, OOIIIHE OHATHS B

OO0amaeT nquarmna-
30HOM NPAKTUYECKUX
yMeHHH, TpeOyeMbIx

AnanTupyer cBoe 1o-
BeJleHUE K 00CTOs-

TCJIBCTBAM B PCHICHUHN
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mpeenax u3ydaeMoil | JJis pemieHus onpesie- | mpooiem
obnactu JICHHBIX TTPO0JIEM B
o0racTu uccieaoBa-
HUS

«3auTeHo» O6nanaer 6a3oBeiMu | OOMagaeT OCHOB- Paboraer npu npssiMom
(moporoBbIit OOLIMMH 3HAHUSIMU HBIMH YMCHHSIMH, HaOJII0ICHU U

YPOBEHD) TpeOyeMbIMU /1711 BBI-
HOJTHEHUSI ITPOCTHIX
3aj1a4

7. YueOHO-MeTOoaAu4YecKoe odecrneuyeHne JUCIUIIINHEI
OcHosHas numepamypa

1. brniecman, A. . TeopeTnueckre OCHOBBI METOJOB HCCIEIOBAaHUS HAHOMATEPHANIOB [DJeK-
TpOHHBIH pecypc] : yueOHoe mocobue / A. U. bnecman, B. B. lanpmmna, /. A. [TonoHsHKHH. —
DJIEKTPOH. TEKCTOBbIE JaHHbIE. — OMCK : OMCKHII rocyapCTBEHHBIM TEXHUYECKUM YHUBEPCH -
tet, 2017. — 78 c. — 978-5-8149-2506-0. — Pexum mocrtyma: http://www.iprbookshop.ru/
78478.html.

2. Adonckuit, A. A. DNEKTPOHHBIE U3MEPEHHUSI B HAHOTEXHOJIOTUSAX U B MHUKPODJIEKTPOHHUKE
[DnexTponnslit pecypc] / A. A. Adonckuii, B. I1. JIpsikoHoB ; mox pen. B. I1. JIpsikoHOB. —
DeKTpoH. TeKcToBbIe naHHbIe. — Capartos : [Ipodobdpazoanue, 2017. — 688 ¢. — 978-5-
4488-0055-9. — Pexxum noctyma: http://www.iprbookshop.ru/63585.html.

3. [TaBnos JI.II., MeToap! n3MepeHHs MapaMeTPOB MOJYTPOBOIHUKOBBIX MaTepuanoB. M.:
Beicmas mkomna. 1987. 240 c.

4. Metposoruyeckoe o0ecriedeHre HaHOTEXHOIOTUI U MPOYKIIUK HAHOMHYCTPUU [ DIIeKTPOH-
HBIH pecypc] : yuebnoe mocodue / O. JI. Anamuna, C. E. Auapromeukun, C. 1. AHeBckuii [u
ap.]; moxa pen. B. H. KpytukoB. — DaekTpoH. TekcToBble JanHbie. — M. : Jloroc, 2011. — 591
c. — 978-5-98704-613-5. — Pexxum noctyma: http://www.iprbookshop.ru/33401.html

Jlononanumenvuasn aumepamypa

1. Adonckuii, A. A. U3meputenbHbie TpUOOPHI K MACCOBBIE AIIEKTPOHHBIE H3MEPEeHUS [ Dek-
TpoHHBIN pecypc] / A. A. Adonckuii, B. I1. JIbIKOHOB. — DIIEKTPOH. TEKCTOBBIC TaHHBIC. —
M. : COJIOH-ITPECC, 2009. — 541 ¢. — 5-98003-290-8. — Pexwum moctyna: http://
www.iprbookshop.ru/8696.html

2. Hanorexuonoruu. ®usuka. [Iponeccer. luarnoctuka. [Ipudopst. // Tlon penakuueit B.B. JIy-
yuHuHa, FO.M. Tauposa. M.: ®DUSMATIJIMUT. 2006 — 551c.

3. Kpyrtukos, B. H. HopmatuBHO-nipaBoBoe obecrnieueHue enuHcTBa uaMepenuii. Tom 1 [Dnek-
TpouHBIN pecypc] / B. H. Kpytukos, C. A. Kononoros, FO. M. 3o10tapeBckuii. — DJIEKTPOH.
TeKkcToBbIe JaHHble. — M. : Jloroc, 2014. — 736 c¢. — 978-5-98704-793-4. — Pexxum noctymna:
http://www.iprbookshop.ru/33077.html

4. CmupHoB, C. B. Metonbl 1 000py0BaHHE KOHTPOJIS TapaMETPOB TEXHOJOTUYECKUX MTPOLIEC-
COB MPOU3BOJICTBA HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX UHTETPAIb-
HBIX CXeM [DeKTpoHHBIN pecypc] : yueOHoe mocobue / C. B. CMUpHOB. — DIEKTPOH. TEKCTO-
Bble TaHHbIe. — ToMmck : TOMCKHI rocyJapCTBEHHBIN YHUBEPCUTET CUCTEM yIPABICHUS U
pamguoaniekrporuku, 2010. — 115 ¢. — 2227-8397. — Pexum nocryma: http://
www.iprbookshop.ru/13944 . html

5. ®omun JI.B. DxcniepuMeHTaNbHBIE METOBI (DU3UKH TBEPOTO Tena [ DIEKTPOHHBINA pecypc]:
yueOHoe nocobue/ ®omun J{.B.— DnekTpoH. TekcToBbie nanHbIe. — CapaToB: By3oBckoe
obpazosanme, 2017. — 185 c.— Pexxum noctyna: http://www.iprbookshop.ru/57258.— 3BC
«IPRbooks»
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6. Muponos B. JI. OcHOBBI ckaHHPYIOIIEH 30HA0BON MUKPOCKOMUH. Y4. MOCOOUE TS CTYICH-
TOB CTapIIMX KypCOB BhICIIUX y4eOHBIX 3aBeqeHHi. Poccuiickas akagemus Hayk, UHCTUTYT QH-
3uku MUKpocTpyKkTyp. H. HoBropon, 2004.-114 c.

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

9.TOCTP 56748 .1—2015/ISO/TS 12901-1:2012: Hanomarepuasisl.

11. www.consultant.ru/ - CripaBouHo-uH(pOpMaImonHas cucteMa « KOHCYJIBTaHT IITIOCY.

12. http://www.garant.ru/ - CripaBouHo-uH(popMaIMoHHas cucreMa «["apanr.

13. OBC «Koncynprant crygaenTa» http:// www.studmedlib.ru

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CipaBouHas mpaBoBasi 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-K)ypHaNI1 «HaHOMeTp» — Masik poCCUICKON HAaHOHAYKHU
7.www.ntmdt.ru -Komnanus HT-M/IT — doprioct poccuiickoit HAHOMHXEHEPUU
8.www.portalnano.ru -DenepanbHblil HHTEpHET-OPTaT « HaHOTEXHOIOTMM U HAHOMATEPUAIIbD)
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. CtyeHTBl UMEIOT AOCTYH K €IUHOMY 00pa3oBaTelIbHOMY IMOpTally, IIe MOTYT B OTKPBITOM
JOCTYTIE TIOJTB30BATHCS PEeCypcaMu y4eOHO-METONNIECKON JTUTEPaTypHhl, SIBISTIONIMMHUCS pa3pa-
6otkamu Benyumx BY30B Poccun.

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

3. Ilpu BBITTOTHEHUH JTAOOPATOPHOTO MPAKTUKYMa CTYIEHTHI B 0053aTEITLHOM TOPSIIKE TPOBOJIST
00paboOTKy SKCHEPUMEHTANbHBIX JAHHBIX C MPUMEHEHHEM NPOrpaMMHBIX HakeToB Microsoft
Exell, MathCad (Academic MathCAD License).

4. B paMkax obOecrieueHUs] NPUMEHEHUS KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa3oBaTeIbHOM
nporiecce UMEIOTCS CIEeIMATH3HPOBAHHBIE KOMITBIOTEPHBIX KJlacca ¢ COBPEMEHHBIM MPOTPaMM-
HBIM 00€CIIeYeHNEM 1 UMEIOIINM BBIXO[ B MIHTEpHET.

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

6. Kaspersky Endpoint Security Ctanmaptasiii Russian Edition Ne mumensun 17E0-180427-
050836-287-197.

7. ApxuBatop 7z (6ecrnatnoe 110).

8. IIporpamma juis padotsl ¢ pdf myGnukanusimu Adobe Reader (6ec-mmatnoe I10).

10 [TakeT maTemaTuaeckoro ananu3a SMath Studio (6ecrimataoe I10).

11. Cucrema nocrpoenue rpapuxos SciDAVis (6ecrumataoe I10).

12. Cpena pazpaboTku BUpTyaTbHBIX TprbopoB MyOpenLab (6ecmatroe 110).

9. MaTepnajbHO-TeXHHUYECKOe o0ecrieyeHrne padoThl

MarepuabHO-TEXHHUYECKYTO 0a3y JUIs MPOBEICHUS 3aHATHI 110 JUCIMTUTUHE COCTABJISIOT:
- CHelMAIM3UPOBAHHAs ayIUTOPHS], UCTIOJIb3yeMast PU MPOBEACHUM 3aHATUN JIEKIIH-

onnHoro tuma Ne238, pacmnosnoxkennas no aapecy: 360004, Kabapauao-bankapckas
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http://www.kiae.ru/
http://www.nanojournal.ru/
http://www.rusnanonet.ru/
http://www.nanonewsnet.ru/
http://www.portalnano.ru/
http://www.ntmdt.ru/
http://www.nanometr.ru/

pecny6muka, r. Hanpuuk, yi. YepHbieBckoro, 175, yueOHBI KOpITyc yHUBEpCHUTE-
Ta No4 (OM®), ocHalieHHast MyJIbTUMEIUHHBIM TPOEKTOPOM U KOMILIEKTOM ara-
paTypbl, NO3BOJISIONIEH IEMOHCTPUPOBATH TEKCTOBBIE U IpaMueCKue MaTepuabl;
- paboyee MecTo MpenoaBaTes;
- pabouue MecTa CTYJICHTOB;
- MEeJIoBast 10CKa.
MyneTMeMiiHas TMpe3eHTalysl, CONPOBOXKAAOIIAS JIEKIMIO, II03BOJISIET IIPENOIABATENIO
aKIIEHTUPOBAaTh BHUMAHUE CTYJICHYECKOM ayIMTOPHY Ha KIIFOUEBBIX BOIPOCAX JIEKIHH.
JlucuuiuiiHa oOecreucHa:
- TECTOBBIM MaTepUaJlaMH B 3JIEKTpOHHOU oOyudaromeit cucteme « Moodley (OTKpbITHIA
YHUBEPCUTET);
- KHIDKHBIM (DOHZIOM OMOIMOTEKHU;
- 2JIEKTPOHHBIMH BEPCUAMH YUEOHUKOB.

JlaGopatopHble 3aHATUS MO TUCHUIUIMHE MPOBOJATCS B JiabopaTopuu «Marepuansl U
KOMITIOHEHTBI TBEPAOTEIbHON HJIEKTPOHMKHM», OCHAIEHHOM CIIEAYIONIMM 000py/lIOBaHHEM U
U3MEPUTEIIHON TEXHUKOM:

1. JJabopaTopHBIil CTEH [0 U3YUYEHUIO TEPMOIEKTPUUECKHUX SBICHUM.

2. YcTraHOBKa MarHETPOHHOTO PACTIBIJICHUSI MaTEPUAJIOB

3. YcTaHOBKa BaKyyM-TEpMUYECKOTO HAIIbUIEHUS! TOHKHUX IUIEHOK

3. YcraHoBKa 171 MBMEPEHHUS YIAEIBHOTO CONPOTHUBIICHHS TOHKUX IUIEHOK.

4. JIabopaTopHBbIiA CTEH]] U3YYECHUsI MAarHUTHBIX CBOWCTB.

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

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

7. JlJabopaTOpHBII CTEH]T IO MIEKTPOXUMUIECKOMY aHOIUPOBAHUIO.

8. JIJabopaTopHbIil CTEH] U3MEpPEHHs MMapaMeTpOB MOJIYIPOBOJIHUKOBBIX MAaTEPUANIOB IO
penakcanuu poTompPOBOIUMOCTH.

9. N3mepuTens XapaKTepUCTUK MOIYIIPOBOIHUKOBBIX MTpubopoB J12-56;

10. OnTrnyecknii MUKpockon Beicokoro pazpenieHuss LATIMET-20.

11. YcraHOBKa KOHTaKTHON CBapKH.

12. JIaboparopusiit ctenn uzmepenust I/1C Xoma.

13. LudpoBbie BOILTMETPHI, aMIIEPMETPbI, MOCTBHI TIOCTOSHHOTO M MEPEMEHHOT0 TOKa,
reHepaTophbl, ocUULIOrpadbl, HICTOYHUKU MUTAHUS, MYJIbTUMETPHI U JIp.

14. TIK-4 mr.

15. HoytOyk- 1 mir.

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.

[Tpu npoBeieHNH 3aHATHUI JIEKIIMOHHOTO THUIIA, CEMUHAPCKUX 3aHITHA U Jp. UCHOJIB3YIOTCS:
JIUYEH3UOHHOE NPOPAMMHOE 0becneyenue u c60000H0 pacnpocmpansemsle nPoPaAMMbl:

v' Microsoft Office muuensus: Jorosop Nel35 or 22.05.2018, gorosop Ne 1-21100 or 20.09.2017,
ceprudukar ot 29.11.2017, noroop Ne 28/2017-31705322460 ot 29.08.2017, noroop Ne 18/2016-
31603884322 ot 12.08.2016, moroBop Ne 4/14-08 or 14.08.2015, norosop Ne 1/01-12 ot
01.12.2014, nmoroBop  Ne0331100002314000061-0003152-01 or 25.11.2014,  norosop
Ne0331100002314000077-0003152-01 ot 29.12.2014, porosop 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: mpenocTaBisieTcs: GECIUIATHO HA YCIIOBHSIX TIO
anpecy https://www.adobe.com/ru/legal/terms.html;
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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 myGmukanusvu Adobe Reader (6ec-mumatnoe I10)

v" Tlaker maremaruyeckoro anaamsa SMath Studio (Gecruiaraoe I10)

v Cucrema nocrpoenue rpadukos SciDAVis (6ecruarnoe I10)

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

JI71st CTY/IEHTOB € OrpaHUYEHHBIME BO3ZMOXKHOCTSIMHE 37I0POBBSI CO3/IaHbI CTICIIMATBHBIC YCIIOBHS
U1 TIoy4yeHus1 oOpazoBanus. Creluaan3upoBaHHOE MOMEIIEHUE JUIS MHBAINIOB PACIIONOXKEHO MO
anpecy: 360004, KaGapmuHo-bankapckas pecryOmuka, r. Hampumk, yi. Uepssimerckoro, 173,
IJ1aBHBINA y4eOHBIM KOpIyc YHUBEpCHTeTa, ayauropust Nel45.

B 1iess1x TOCTYIHOCTH TTOTy4YeHHsT BBICIIIETO 00pa30BaHMs TI0 00Pa30BaTEeIbHBIM MPOrPaMMaM
VMHBAIMIAMU W JIMIAMH C OTPaHHYCHHBIMH  BO3MOXKHOCTSIMU  37I0POBbSl  YHHBEPCUTETOM
obecrieunBaeTcs:

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

v/ PHCYTCTBUE ACCUCTEHTA, OKA3HIBAIOIErO 00YYAOMIEMYCS HEOOXOIMMYFO TIOMOIILIb;

v [UIsl 'HBAJIWJIOB U JIKI] C OTPAHHYCHHBIMHI BO3MOXHOCTSIMHU 37I0POBBSI TI0 CITYXY — JIyOJIMpoBaHue

BCIIyX CIIPAaBOYHOIN MH(OpMAIMK O PacIUCAHUU YUYeOHBIX 3aHSTHIL; oOecriedeHre HaJyleKaluMu

3BYKOBBIMH CPE/ICTBAMH BOCIIPOM3BEICHNUS MH(POPMAIHY;
TSI MTHBAJTMJIOB 1 JIAT] C OTPaHUYSHHBIMI BO3MOKHOCTSIMH 3/I0POBBSI, IMEIOIINX HAPYIICHHS OTTOPHO-
JIBUTaTeIbHOrO anmnapara, Co3/1aHbl MaTepUANTbHO-TEXHUUECKHE YCIIOBHUSI 00CCIIEUMBAIOIINE BO3MOXK-
HOCTh OECTIPETIITCTBEHHOTO JIOCTYTIa O0YJaIOIIUXCs B yUeOHBIE TTOMEIIEHNsI, 00BEKTY TIUTAHUS,
TyaJIeTHBIE U IpyTHe OMEILCHHUs YHUBEPCHUTETA, a TAKKE MPeObIBAaHUS B YKa3aHHBIX MOMEIICHUSX (Ha-
JIMYHE PACIIMPEHHBIX IBEPHBIX POEMOB, IOPYUHEHN U JPYTHX MPUCTIOCOOICHHI).
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JIuer n3meHeHmni (10MOJTHEHMIT)
B pa0oyeil nporpamMMe JQUCHUIIIMHbBI

b1.B.02./1B.02.02 « JMUATHOCTHUKA [TAPAMETPOB HAHOMATEPHAJIOB

N HAHOCTPYKTVYP»

11.03.04 — Dy1IeKTPOHMKA M HAHOYJIEKTPOHMKA Ha 2021-2022y4ye0OHbIi 1o

IlepeueHb BHOCHMBIX

neMeHT (nyHKT)P 11 - i
Onement (myHKT)P/] W3MEHCHHUH (JIONTOJIHCHUH )

/1

IIpumeyanue

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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