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1. I_Ie.J'II/I H 3aJa4YH1 OCBOCHHUA NJUCHUIIJIMHBI

Heab n3yyeHus JMCUUIIMHBI U3yYEHHE CTYIEHTAMU TEOPETUUECKUX U MPAKTUYECKHX OCHOB
METOJI0B €EMKOCTHOMH CIIEKTPOCKOINMH OPUEHTUPOBAHO HA UCCIIEI0OBAaHUE ITapaMETPOB MaTEpUAJIOB U
Pa3IMYHBIX CTPYKTYp, BKIIIOYasi HAHOMaTepuasbl U HAHOCTPYKTYPbI, COCTABIISIOIINE OCHOBY 3JIEMEHT-
HOU 06a3bl COBPEMEHHON MHTErPAIbHOM, KBAHTOBOM 1 ()yHKIIMOHAIBHOHN 3JI€KTPOHHUKH.

3agaya qTUCHUIIUHBL:

- MOATOTOBKA 0aKaiaBpa K OCBOCHUIO TEOPETHUECCKUMH 3HAHUSAMHU METOJIOB aHAJIN3a HAHO-
CTPYKTYp OCHOBAaHHBIX Ha U3MEPEHUHU BOJIbT-(hapaHbIX XapaKTePUCTHUK;

- MOArOTOBKa 0akajaBpa K OCBOCHHIO METO/I0B EMKOCTHOW CIIEKTPOCKOIINU IPUMEHUTENBHO K
HCCJIEIOBAaHUIO HAHOCTPYKTYP;

- MOATOTOBKA OakanaBpa K OBIIAJICHHUIO IEPBUYHBIMU HABBIKAMH M3MEPEHUS XapaKTEPUCTUK
HAHOCTPYKTYpP METO/IaMU EMKOCTHON CHEKTPOCKOIIUU U UX 00paboTKe.

enu u 3a1auu JUCHUIUIMHBI OPUEHTUPOBAHBI HA MOJATOTOBKY CIIELIUAIMCTOB, CIIOCOOHBIX pe-
1I1aTh MpoOJIeMbl, BOSHUKAIOIINE MPU MPOU3BOACTBE U DKCIUTyaTalluu U3ACTUN 2JIEKTPOHUKH U HAHO-
AIIEKTPOHUKH C y4ETOM 00JIaCTH, THIIOB U 337a4 MPO(PECCHOHATLHON NESITEILHOCTH B COOTBETCTBUH C
npodeccCuoHaNbHBIMU CTaHAAPTAMHU:

o 40.058 «MHxeHep-TEXHOJIOT M0 MPOU3BOACTBY U3JEIUNA MUKPOIJIEKTPOHUKHY, KOTOPBIN
yTBepkieH npukazoM Muntpyaa Poccun ot 03.07.2019 Ned80n u 3apeructpupoBan Muntoctom Poc-
cuu 29.07.2019 Ne554309;

e 40.104 «Crenuanuct mo U3MEPEHUI0 MapaMeTpoB U MOAU(PHUKALIMU CBOWCTB HAHOMATEpU-
aJIOB U HAHOCTPYKTYP», KOTOPBINA yTBEepKaeH npukazoM Muntpyaa Poccuun ot 07.09.2015 Ne5931 (B
penakuuu, BBeeHHOW B paeiictBue ¢ 20.01.2019 r. mpukazom Muntpyaa Poccum ot 14.12.2018
Ne807H) u 3apeructpupoan Muntocrom Poccuu 23.09.2015 r. Ne38983.

2. Mecto qucuumiunsl B ctpykrype OIIOII BO

JucuuiuinHa « MeToJpl eMKOCTHOM CHEKTPOCKOIIMU HAaHOCTPYKTYpP» BKIJIIOUEHA B BapHaTUB-
HYI0 YacTh Osioka 1 nucummuimH no Beidopy b1.B.01.J1B.03.02 yyeGHOro miiaHa no HarpaBJI€HUIO MOJ-
roroBkd BO 11.03.04 DnexTpoHMKa M HaHOAJIEKTPOHUKA Mpo¢uib: «CoBpeMeHHble WH(POPMAIMOH-
HbIE TEXHOJIOTHH B 3JIEKTPOHHOM TEXHUKE.

[IpenonaBaHre AMCUUIUIMHBI Oa3UpyeTcsl HAa 3HAHMAX, MOJYYCHHBIX NMPH U3YYEHUH TUCIIH-
muH(Moyei): "Matematuka", "®dusuka (obmas)".

OcBoeHnne y4eOHON TUCHMITIMHBI METOAbl EMKOCTHOM CIEKTPOCKOMMH HaHOCTPYKTYp, HEOO-
XOJIUMO JUIsl TTOCIIEAYIONIEro U3yueHus: AUCUUIUINH (Moayinei): «3mepenue nmapamMeTpoB U MOAUPU-
Kallisg CBOMCTB HAaHOMAaTEpHAJIOB U HAHOCTPYKTYpP», «JlMarHocTnka mapaMeTpoB HaHOMAaTEpHUAJIOB U
HAHOCTPYKTYpP», BBINOJIHEHHSI KypCOBBIX paOOT, BBINOJIHEHUE KBAIU(PUKAIIMOHHON paboThl U mpHOO-
peTeHus 3HaHUH, YMEHUH U HABBIKOB, KOTOPbIE MO3BOJIAT 00YYAIOLUIEMYCSl YACTUYHO MPOJEMOHCTPH-
poBath cieayromue 06001eHHbIe TpynoBbie GyHKIHH (OTD):

e Pa3paboTka eAMHUYHBIX TEXHOJOTHUECKUX MPOLECCOB M PEKOMEHAUN M0 YCTPAHEHUIO U
IpeyNpexIeHNn0 OpakoB B MIPOU3BOJCTBE U3JAEIUNA MUKPOAJIEKTPOHUKH (ITpodeccroHalIbHbIN CTaH-
napt 40.058 «MHxkeHep-TEXHOJIOT MO MPOU3BOJCTBY M3AEIUN MUKPOIJIEKTPOHUKNY», KO B, ypoBeHb
KkBasuukanuu 6).

e Pa3pa0boTKa TUMOBBIX TEXHOJOTMUYECKUX MPOIECCOB M IJIAHUPOBOK PabOYMX MECT U Mpo-
M3BOJICTBEHHBIX YYAaCTKOB Ha MPOM3BOACTBE U3JEINNA MUKPOAIEKTPOHUKH (TIpodeCcCHOHAIbHBIA CTaH-
napt 40.058 «MHxkeHep-TEXHOJIOT MO MPOU3BOJCTBY M3AEIUN MUKPOIIEKTPOHUKNY», KoI C, ypOBEHb
KkBasuukanuu 6).

e  (CoBepIIeHCTBOBAHUE MPOIIECCOB U3MEPEHUI apaMeTpoB M MOJAU(PHUKAIIMY CBONCTB HaHO-
MaTepuaioB U HAHOCTPYKTYp (mpodeccuonanpHbii cranaapT 40.104 «CrneumanucT mo HU3MepeHHUIo
napamMeTpoB M MOAM(UKALIMK CBOMCTB HAHOMATEPUAIOB U HAHOCTPYKTYp», ko1 C, ypoBeHb KBaIU(DU-
Kaluu 6).



3. TpeOoBaHus K pe3yJIbTATAM OCBOCHHSI JUCHUNIUHBI

B cootBerctBUn ¢ ®I'OC BO u OIIOII BO nanpasnenus noarotroBku BO 11.03.04 Dnexrpo-

HUKA U HaHOAJIEKTPOHHMKA WM3Y4YEHHE JUCLUIUIMHBI (MOIYJIsl) €MKOCTHAsl CIIEKTPOCKONMSI HAaHOCTPYK-
Typ HaIIpaBJIEHO Ha YACTUYHOE (POPMUPOBAHUE FITEMEHTOB CIEAYIOIIUX KOMIETEHLNH:

Karteropus Kox v nanmenoBanue Huaukaropsl (Moka3aresin)
KOMMeTEeHIUH/ THIT KOMMETEeHIIHN JMOCTHKEHUSI KOMIeTeHIHit
3a1a4
HccnenoBarenbekast [1IK-1. Cnocob6en ctpouts | IIK - 1.1.Cniocoben cTpouts pusnveckue u
JESITENIbHOCTD npocreiiimue Gu3nueckue | MaTeMaTHYecKHUe MOJIEIH MOJeleH, y3IoB,
¥ MaTEeMaTUYECKUE MOJIENH | OJIOKOB
MpUOOPOB, CXEM, IIK - 1.2. Cnoco6eH noib30BaThCsl METO/1a-
YCTPOMCTB U YCTAHOBOK MU KOMIBIOTEPHOT'O MOJICTTHPOBAHUS

JJIEKTPOHMKU U HAHODJIEK-
TPOHUKHU Pa3JIUIHOTO
(GYHKLIMOHATIBHOTO Ha3HA-
YEHUS, @ TAKKE UCIOJIB30-
BaThb CTaHJAPTHBIE IIPO-
IpaMMHBIE CPEACTBA UX
KOMIIBIOTEPHOI'0 MOJIEIIH-
poBaHusA

B PE3YIbTAaTC OCBOCHUA JUCHUIIJIMHBI CTYACHT NOJIPKCH:

3HaTh:

OCHOBHBIE MTOJIOKEHUS (PU3UKH MTPOLECCOB, MPOUCXOASAIIMX B MOTYIPOBOAHUKOBBIX CTPYKTY-
pax, KOTOpbIE MIPUBOJIAT K MOSIBICHUIO EMKOCTH Ha MEPEX0Aax METaJII-TIONYIPOBOJIHUK, M-
TaI-au3aeKTpuk—TonynpoBogHuk (MAII-cTpykTypa) ninm p-n—nepexoi u T.1.;
0COOEHHOCTH U3MEPEHHUS U KOHTPOJIS TapaMETPOB F€TEPOCTPYKTYP METAILI-IUIIEKTPUK-
IIOJIYTIPOBOJJHUK METOJIaMU €EMKOCTHOM CIIEKTPOCKOIINH;

OCHOBHBIE (DU3MUECKUE MOJIENH NEPEX0a METAIUI-IIOIYIIPOBOIHUK, JISKAIHE B OCHOBE IIPO-
THO3UPOBAHUS EMKOCTH IeTepOIEepeEX0a.

YMmerh:

- HCTIOJIB30BAaTh BO3MOXXHOCTH M OCOOEHHOCTH METO/Ia EMKOCTHOM CIEKTPOCKOMHH ISl XapaK-
TepU3aIMH HAHOCTPYKTYP, OPUCHTUPOBAHHBIX HA CO3/IaHUE MTPUOOPOB U YCTPOMCTB UHTE-
rpajgbHOM, KBAHTOBOM U (DYHKIIMOHAILHOM SJIEKTPOHUKH;

JIOTUYECKH MBICITUTH, OTIEPUPOBATH C A0CTPAKTHBIMUA OOBEKTAMHU U OBITh KOPPEKTHBIM B yII0-
TpeOJIeHNN MaTeMaTHUYECKUX MOHSITUN U CHMBOJIOB JIJISl BBIPQXKEHHUS KOJTHMUYECTBEHHBIX U Kade-
CTBEHHBIX OTHOIIICHHIA;

OpPTaHU30BBIBATH MPOIECC CAaMOOOPa30BaHMs BO BPEMEHHON MEPCIIEKTHUBE.

Baagern:

NPaKTUYECKUMHU HaBBIKAMU 00pabOTKH pe3yabTaTOB €eMKOCTHOM CIIEKTPOCKOIHH ISl OTIpeie-
JICHUs] KOHILIEHTpaluu, npodusiei pacnpeaeneHus 3IeKTpUIeCcKy aKTUBHON TpUMeCH, TI1y0o-
KHMX YPOBHEH U UX XapaKTEPUCTUK, FTEHEPALMOHHOTO BPEMEHU HEPABHOBECHBIX HOCUTEIIEH 3a-
psna, INIOTHOCTH MOBEPXHOCTHBIX COCTOSHUM U UX PACTIPEIEIICHHS 110 SHEPTHAM U T.JI. METO-
JIOM €MKOCTHOM CIIEKTPOCKOIINH;

METOJIJaMH TEOPUH BEPOSITHOCTEN U MaTeMaTHUECKON CTaTUCTUKU, 0OpaOOTKHU SKCIIEPUMEH-
TaJIbHBIX JAHHBIX.




4. Conep:xanue ¥ CTPYKTYpa JMCIHHUILIHHBI

4.1. Conep:xxaHue pa3aesioB JUCHUNIIHHBI

B Tabnuue 1 npuBoaNTCS ONKcaHuE COAEPKAHUS IUCLHUIUIMHBI, CTPYKTYPUPOBAHHOE 110 pa3-
JiesiaM, ¢ YKa3aHHUEeM 110 KaXJI0MY pa3zeny (opMbl TEKYLIEro KOHTPOJIA: 3aliuTa JJabopaTopHOi pabo-
1ol (JIP), konnokBuym (K), TectupoBanue (T).

Ta6muma 1. Codepoicanue pazoenos oucyuniunbol

HaumeHnoBanue
pa3nena

Copnep:xanue pa3neia

Kon
KOHTPOJIHU-
pyemMoii KoM-
neTeHIuu
(us1u ee ya-
CTH)

®opma

TeKyIle-
ro KOH-
TpoJIst

Bsenenue
B IUCIUILIUHY

Ilenn n 3amaum qucuuiuiuHel. Pois 1 Mecto Mero-
JI0B €MKOCTHOM CIIEKTPOCKOIIMU B MCCIIEIOBaHUAX
MaTepHaJIOB U CTPYKTYP MHKPO- U HAHOIEKTPOHHU-
KH.

[K-1

T, K,
JIP

®du3uka noBepx-
Hoctu U M/JIII-

CTPYKTYpPBI

DeHOMEHOJIOTHYECKast TEOpHsT TOBEPXHOCTHU TIOTY-
IPOBOJHUKOB: IOBEPXHOCTHBIE COCTOSHUS M HX
KJaccu(uKaIus; TeOpusi IPUITOBEPXHOCTHOM 001a-
CTH IPOCTPAHCTBEHHOI'O 3aps/]a; paBHOBECHbIN 3a-
pPSA B MOBEPXHOCTHBIX COCTOSHUSX; Auddepermn-
lbHAsi €MKOCTb B IIOBEPXHOCTHBIX COCTOSTHMSIX.
BbiBos1 6a30BBIX COOTHOLIEHUI.

Teopus uneansuoit M/II-ctpykrypsl (CTpykTypa
Y BBIBOJI COOTHOIIECHUN IJIsI ONpPEIEIECHUS] OCHOB-
HBIX [1apaMeTPOB)

PaBHOBecHBIE XxapakTepucTuku peanbHbix MJIII-
CTPYKTYpP: DHEPIeTHUYECKUE AUarpaMmbl, HaIpsKe-
HUE TUIOCKUX 30H, BOJIbT-(hapa/iHble XapaKTepUCTH-
KH.

HepaBnosecnsie mponeccet B MJIII-cTpykTypax:
HEPaBHOBECHOE OOEIHEHHE, MEXaHH3MBbI peJlaKca-
IUH HHBEPCHOTO CJIOA.

[IK-1

T, K,
JIP

Onpenenenue
IEKTPO-
buznuecKkux
napameTpoB

MAII-cTtpykTyp

MCTOI[ OIIPCACIICHUC TOJIIIUHBI OKHCJIA, TUIIAa U
YPOBH: JICTUPOBAHHUA IMOJTYIIPOBOJHUKA.

MeTtoaukn omnpeneneHuss 3aBUCHMOCTH  IOBEPX-
HOCTHOT'O MOTEHIIMaja MOJIYIMPOBOAHUKA OT YIpaB-
JSAIOUIETO HANpPSDKEHMS, HANPSDKEHUS IJIOCKUX 30H
U TIOpOTrOBOro HampsikeHus, 3()(PeKTUBHOrO I0-
BEPXHOCTHOTI'O 3apsija.

Metobl onpeneeHusl YHEPrEeTUYECKOT0 pacupeie-
JICHUS] TIOBEPXHOCTHBIX COCTOSIHUI: auddepeHin-
anpHbld MeTon TepmaHa, WHTErpalbHBIA METOM
beprimynna, meron temreparypHOM 3aBUCHMOCTH
HanpsHKeHUs ITOCKUX 30H ['pes- bpayna.

Meton ompeneneHuss npoduist  pacnpeeseHus

IIK-1

T, K,
JIP

6



IIPUMECH B NOJIYIPOBOJHHUKE. TeopeTHuecKkue oc-
HOBBI METO/Ia C YYETOM BJIMSHUSA MEpe3apsiiKu IMO-
BEPXHOCTHBIX COCTOSIHUH, CBOOOJHBIX HOCHUTEJeH
3apsJa W HapyleHUs JIOKAIbHOW 3JIEKTPOHEM-
TPaJIbHOCTH Ha rpaHULE 00eJHEHHOTO
cnos(ITonpaBka Kennenu-O'bpaiiena).

Metobt OTIpeICIICHUS TCHEPAIMOHHO-
PEKOMOWHAIIMOHHBIX  XapPaKTEPHUCTHUK: METO/T
IlepOcTa, MeToa MepeKIroYeHUs U3 00JacTu cirad-
pOii MHBEPCHH B CUJIBLHYIO HHBEPCHIO, METO TIepe-
KJIFOYCHUSI M3 O0JIACTH CWJIBHOW WHBEPCHUU B 00-
JacTh OOeTHEHHMS.

HUccnenosanue
MMOBEPXHOCTHBIX
COCTOSIHUM
METOA0M
aIMHUTTaHCa

MAlI-ctpyxryp

Anmutranc ogHopoaHorn MII-cTpyKTyphl: aAMUT-
TaHC MOHOYPOBHSI TOBEPXHOCTHBIX COCTOSIHUU,
aIMUTTAHC KOHTMHYYMa IIOBEPXHOCTHBIX COCTOSI-
Huil. TyHHENnbHAs MOJIENIb aIMUTTAHCA IIPU 3aXBaTe
HOCHUTEJIEH 3aps/ia Ha MPUTPAHUYHBIE COCTOSIHUS B
JIURJICKTPUKE.

OnykranMoHHAs W TYHEJIbHO-(IIYKTallMOHHAS MO-
JIeNT aIMUTTaHCca( TEOPETHUECKUE OCHOBBI METO/IOB
C YYETOM IPOCTPAHCTBEHHOTO DACIpENeNICHHs JIO-
BYILIEK B IUAJIEKTPUKE).

Metoauka pacueTa HOPMHUPOBAHHON IPOBOAHMMO-
CTH IIOBEPXHOCTHBIX COCTOSSHMM M3 JTAHHBIX 110 M3-
mepenuto aamuttanca M/III-crpykryp. OcobenHo-
CTH aHaJau3a KPUBBIX HOPMHPOBAHHOW MPOBOJUMO-
¢ty onHOpoaHbIX M/III-cTpyKTyp.

OpnHoyacTOTHBIE METOJMKH HCCIIEAOBAaHUS Mapa-
MerpoB B MJII  —cTpyKTypax: IIaHapHO-
HEOJHOPOJHBIE CTPYKTYpBI, CTPYKTYpPHI C JIOBYIII-
KaMH B OKHUCIIE..

[TK-1

T, K,
JIP

KBanrtoBbie
cpoiictea M/III-

CTPYKTYpP

KBaHTOBBIE CBOWCTBa MNPUIIOBEPXHOCTHBIX CJIOEB
MIPOCTPAHCTBEHHOTO 3apsiJa B CUIBHBIX JJIEKTPUYE-
CKHX TIOJISIX: YCJIOBHsSI 0Opa3oBaHHsS KBa3HIBYMEp-
HOI'O JJIEKTPOHHOI'O Ia3a, IUIOTHOCTH KBAHTOBBIX
COCTOSSHUM ¥ KOHUEHTpPAIMS KBa3HUABYMEPHOIO
AJIEKTPOHHOIO T'a3a, YHEPTETUYECKUX CHEKTP.

KBaHTOBBIE CBOHCTBAa JBYMEPHOTO HJIIEKTPOHHOIO
raza B CWJIbHBIX MAarHUTHBIX TIOJISIX: MAarHUTHOE
KBAaHTOBAaHHUE U BHepFeTI/I‘-IeCKI/Iﬁ CIICKTP, IIJIOTHOCTDH
U CIIEKTP DHEPIETUYECKUX COCTOSHUM.

KBanToBsiii rpdext Xomma: ycnoBus HaOIIOACHUS
U METOJIbl U3MEPEHHUs, METPOJIOTUUECKOE TPUMEHE-
HUE.

[IK-1

TﬂK’
JIP

MeTtonasbl
€MKOCTHOM CIIEK-
TPOCKOIIMH

Mertoap!l onpeneneHust SHEPreTUUECKUX U TUHAMUYE-
CKHMX XapaKTEPUCTUK FETEPOCTPYKTYP C KBAHTOBBIMU
TOYKaMHU.

IK-1

TK,




B HCCACAOBAHMH |\ 101011 a6c06LIOHHO-eMKOCTHOIE CIIEKTPOCKOTIVH: OC- JIP

HAHOCTPYKTYD  |y0opE1, 0cOGEHHOCTH HPAKTHYECKON Peati3aliiy U BO3-
MOKHOCTH METOZIa

4.2. CTpyKTypa TUCHUNIHHBI

Tabmuna 2. Obwas mpyooemxocmsv oucyuniunvl cocmasisem 4 zauemuwix eounuy (108 uacos)

TpyaoéMKocTh, Yachl
Buna padorsl
5
Bceero
ceMecTp
O01mas Tpy10eMKOCTh (B 4acax) 108 108
KonrakTHas pa6ora (B yacax): 34 34
Jlexumnm (JI) 17 17
nabopaTtopHbIe 17 17
CamocrosiTesibHas padora (B 4yacax), B TOM 47 47
YyHcjie H KOHTAKTHAsA:
CaMoCTOsITETbHOE U3YUYCHHE Pa3/IelIOB
IHoaroroBka u NpoOXoxKIeHUE MPOMEKYTOY- 27 27
HOM aTTecTalMu
Bua npomexyToO4HOM aTTeCTANMHU 9K3aMeH
4.3. JlekunoOHHBIE 3aHATHA
Tabmuua 3. Ilepeuenv 1exyuoHHbIX 3AHAMULL
Kon
KOHTPOJIH-
Ne eMoil KOM-
Tema 124
n/n neTeHuu
(us1u ee ya-
CTH)
1 2
Lenu u 3aga4n IUCUMILIMHBL. POJIb 1 MECTO METOJIOB EMKOCTHOM CIIEKTPO- IIK-1
1 CKOIIMU B UCCIIEOBAHUSIX MAaTEPUATIOB U CTPYKTYP MHUKPO- M HAHOIJIEKTPO-
HUKH.
2 ®uznka nosepxHoctd 1 M/III-cTpyKkTyphI 1IK-1
IK-1
3 Onpenenenue >nexTpodpusndeckux napamerpo MAII-cTpykTyp
4 HccnenoBanue nMoBepXHOCTHBIX COCTOSTHUM MeToA0M aaMmuTTanca M/III- [IK-1
CTPYKTYP
. ITK-1
5 KBanroBsie coiictBa M/III-cTpykTyp
o IIK-1
6 Metoabl eMKOCTHOM CHEKTPOCKOIUHU B UCCIIEOBAHUN HAHOCTPYKTYP
4.4. llpakTHyeckue 3aHATUA
Tabmuia 4. Tembl MpakTUUECKUX 3aHATUN
Kon
No KOHTPOJIU-
/ Tema pyemoii Kom-
II/11 NneTeHINHN
(nam ee ya-




cTH)

O6nactp npoctpancTBeHHOTO 3apsiaa (OI13) B paBHOBECHBIX YCIOBHUSX. ITK-1
30HHas TUarpamMma IPUIOBEPXHOCTHOM 00JIaCTH MOIYITPOBOIHHUKA B ITK-1
PaBHOBECHBIX YCIOBHUAX. 3apsia B 007aCTH MPOCTPAHCTBEHHOTO 3aps/a.
VYpasuenue [lyaccona nnsa OI13. Beipaxenue s 3apsiga B OI13.
dopma NOTEHIMATIBHOTO O0apbepa Ha MOBEPXHOCTH MOTYITPOBOIHUKA. [K-1
EmKocTh 0051acTH MpOCTPAaHCTBEHHOTO 3apsAaa. BiusHue BbIpokieHUs Ha
xapakrepuctuku OI13 nonynpoBoHUKA.
BounbT-dapannbie xapakrepuctuku ctpykryp ML . I1K-1
Emkocte MII-cTpykTyp DKCIEpUMEHTAIbHBIE METO/Ibl U3MEPEHUS ITK-1
BOJIBT-(hapaHbIX Xapakrepuctuk. Onpenenenue mapamerpoB M/JII1-
CTPYKTYp Ha ocHOBe aHayn3a C-V-XapaKTepUCTHUK.
IIPE/ICIICHNE IIJIOTHOCTH ITOBEPXHOCTHBIX COCTOSIHUM Ha TPaHULE pa3zena [IK-1
MOJIYIPOBOJHUK — JUANEKTPUK. DIIyKTyaluu MOBEPXHOCTHOTO OTEH-
nuana B MIII-crpykrypax.
Bunsr prykTyanuii nopepxHoctHOro noteHnuana KonnencatopHas mo- [IK-1
nens oetdoeprepa st GIIyKTyaruil MOBEpXHOCTHOTO IMTOTEHIIAIA.
CpennexBaapatudHas (GpryKkTyalus HoTeHran€a, o0ycloBIeHHAs CUCTe-
MOM CIIy4alHBIX TOYEUYHBIX 3apsI/IOB.
JIBymepHbIe 31eKTpoHbL. Y paBHeHue Llpenunrepa 1uis 3JIeKTpoHa B [IK-1
OI13. TI1oTHOCTH COCTOSIHUM B IBYMEPHOM MOJI30HE.
4.5. JlabopaTopHbie padoThI
JlaGoparopHble 3aHATHS HE IIPELYCMOTPEHBI pabouell mporpaMmmon
4.6. CamocTosiTeIbHOE H3YUYeHHE PA3/1eJI0B U CUUIIIMHBI
Tabnuma 5. Camocmosmenvroe uzyuenue pazoenos OUCYUnIUHbl
Kon
Ne KOHTPOJIH-
1/ Bonpocsl, BEIHOCUMBIE HA CAMOCTOSITEIILHOE U3yUEHHE PYCMOR KoM=
NneTeHI NN
I (nm ee ya-
CTH
Meroauka pacuera HOpMUPOBAHHOW ITPOBOJIUMOCTH ITOBEPXHOCTHBIX COCTO- IIK-1
1 SHUHM U3 JaHHBIX 10 u3MepeHuto aqmurranca MAI-ctpykTyp. Oco6eHHocTn
aHaJIM3a KPUBBIX HOPMUPOBAHHON IIPOBOJAUMOCTH OJHOpOoAHBIX M/ITT-
CTPYKTYP.
Metonukn onpeneneHus: 3aBUCUMOCTH IIOBEPXHOCTHOTO IMOTEHIIAAJIA TOJTY- IIK-1
2 | IpOBOAHMKA OT YIPABJIAIOIIETO HAIPSDKEHNS, HAPSYKEHUS TUIOCKUX 30H U
MOPOTOBOr0 HaNpsikeHusl, 3 (HEKTUBHOTO MOBEPXHOCTHOTO 3apsijia.
Mertoap! onpesieneHus FreHepalnOHHO-PEKOMOMHAIIMOHHBIX XapaKTePUCTHK: I1K-1
3 | MeTox [epOcTa, MeTO IEPEKITIOYEHUS U3 00IaCTH CJTa00 HHBEPCUH B

CUWJIbHYIO UHBEPCHIO, METO/I TIEPEKIIFOUEHHUS U3 00J1aCTH CUIILHON UHBEPCUHU B
o0JracTe 0O0OEIHEHNS.

4.7. KypcoBasi padora

Kypcogas pabota He mpenycMOTpeHa MpOTrpaMMOH.

S. OneHo4YHbIe MaTepHAJIbI 1JIsl TEKYLIero H py0e:KHOro KOHTPOJIS yCIIeBaeMOCTH
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U MPOMEKYTOYHO aTTecTaluu

OneHouyHble MaTepuaibl A TEKYIIEro, pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH M NMPOMEKYTOY-
HOW aTTeCTalliu CTYIECHTOB MO JUCIUILIMHE ONPEACTSIOTCS YIeOHBIM TUIAHOM 00pa30BaTEILHOM MPO-
rpaMMbl U JEHCTBYIOIIMM MOJIO)KEHHEM O OaJsIbHO-PEUTUHIOBOWM CHCTEME aTTeCTallud CTYJICHTOB
oOyyaromuxcst Mo TporpaMMam BbIciiero ooOpaszoBanus Kabapauno-bamkapckoro yHuBepcutera
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu arrectannu oO0y4aroniuxcsi OIIEHUBACTCS Ka4yeCTBO pa-
00Tl Ha 3aHATUAX (YMEHHE BECTH JUCKYCCHUIO, CIIOCOOHOCTHh YETKO (DOPMYIHMPOBATH CBOU MBICIH),
YpOBEHb MOJTOTOBKU K CaMOCTOSITENIbHOM J1eATeIbHOCTH, KAUeCTBO BBINOJIHEHUS 3a/laHuil (KypcoBOU
paboThl, TabOpaTopHBIX PadOT U ap.). Tekymuil 1 pyOeKHBI KOHTPOJIb YCIIEBAEMOCTH CTYJCHTOB TI0
TUCIUILIMHE TPOBOAMUTHCA MO TPEM KOHTPOJIbHBIM ToukaM. B konue 1/3 cemectpa 1-s1 KOHTpOIbHAS
TOYKA, BTOpasi KOHTPOJIbHAsA TOYKa- KOHEIl 2/3 ceMecTpa, a TPEThsl KOHTPOJIbHASI TOUKA MOCIEIHUE B
Henenu cemectpa. Pacmpenenenue OaijioB B pamMKax OasIbHO-pEHTHHIOBOM CHUCTEMBbl aTTeCTallUu
CTYJICHTOB IIPUBEJICHO HUXKE:

Tabmuua 6. Pacnpedenenue 6annoe mekywezo u pyoexcHo2o KoHmpos

Ne Oo6masn 1-91 TOUuKA 2-51 TOYKA 3 Touka
cymMma
1. | Texymmii KOHTPOJIb
MOCEIICHHE 3aHATHI 10 6an- 3 3 4
JIOB bamia bamna baiia
2. | Py0GexHblii KOHTPOJIBL
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0annoB 0aioB 0anIoB
KOJUIOKBUYM 45 15 15 15
bamia 0annoB 0aiIoB 0anIoB
Hroro 70 23 23 24
0aJL10B oaJ1a 0ajL1a 0aj1a

5.1. KosnoxkBuym

B cemecTpe mpoBoasTCs 3 KOJIJIOKBUYMa, KaX/Ibli U3 KOTOPBIX OLIEHUBaeTCs B npezenax ot 0
1o 15 6annos. Takum 00pa3oM, MakCHUMaIbHOE KOJIMYECTBO OANIOB, KOTOPBIE MOKET MOJIYYUTh CTY-
JIEHT NP YCIOBUHU YCTICITHOM CJauu TPEX KOJIJIOKBUYMOB paBHO 45.

Ha xomnokBuyMax KOHTpoaupyercs GopMUpPOBaHUE 3JIEMEHTOB MPO(ecCHOHANBHOM KoMIe-
teHnuu [1K-1. Huxe npuBeneH npumepHsIid IepedeHb BOIPOCOB U 33IaHUN, BEBIHOCUMBIX Ha KOJUIO-
KBUYMBI:

1-konnoxeuym (Pasoen 1,2):

1. TToBepXHOCTHBIE IEKTPOHHBIE COCTOSHUS U UX KIaccu(uKaus.

2. Teopus npUNoOBEpXHOCTHON 00JaCTH MPOCTPAHCTBEHHOTO 3apsi/ia MOJIYIPOBOIHUKA.
3. PaBHOBeECHBIN 3apsil B TOBEPXHOCTHBIX COCTOSTHUSX.

4. NuddepennnanbHas EMKOCTh TOBEPXHOCTHBIX COCTOSIHUH .

5. Teopusa npeansnoit M/III-cTpyKkTypHI.

6. DHepreTHyeckue 30HHbIE AuarpaMMbl. HanpsokeHue miocKux 30H.

7. BonabT-(hapagHbie XxapakTepucTHKU peasibHbIX MII-cTpyKTyp

8. AHaimn3 HEpPaBHOBECHBIX MPOIIECCOB.

9. HepaBHOBecHOE 00eJHEHNE TOTYIPOBOHHKA.

10. MexaHn3MBI penakcanuy HHBEPCUOHHOIO CIIOSI.

1-xonnoksuym (Pazoen 3,4):

11. Omnpenenenue TUNa NPOBOJUMOCTU U YPOBHSI JIETUPOBAHUS MTOTYITPOBOAHHKA.
12.  Omnpenenenne 3aBUCUMOCTH IIOBEPXHOCTHOI'O IIOTEHIIMAA [TOJIYTIPOBOIHUKA OT YIPABIISAIOIIErO
HaIpsKEHUSI.
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13.  Omnpenenenne HaIPsSKEHUS IUIOCKUX 30H U IOPOTOBOT'O HAIIPSIKEHMUSL.

14.  Ompenenenue 3¢pHEeKTUBHOTO TOBEPXHOCTHOTO 3apsija.

15. OmnpeneneHue 3HEPreTUYECKOT0 pacipeieIeHUs MOBEPXHOCTHBIX COCTOSTHUHN

16.  Juddepennuanpasiii Meroa Tepmana.

17. HWurterpanbHbiil MeToa bepriynna.

18. Ompenenenue npoduiis pacupeneacHus JETUPYIOMEH TPUMECH B TTOJIYIIPOBOTHHKE.
19. Merton nepexiitoueHus u3 001acTH caadoil MHBEPCUU B CUIIBHYIO HHBEPCHIO.

20. Meroa nepeKIroYeHHs U3 00JIaCTH CUIILHON MHBEPCHH B 00J1aCTh C1ab0i MHBEpCHUU — o0eIHe-
HUSL.
21. HccnegoBanue GayKTyallMOHHBIX U KHHETUYECKUX MTapaMETPOB MOBEPXHOCTHBIX COCTOSIHUN B

m1aHapHo-HeoaHopoaHbix M/III-cTpykTypax.

22. OmnpeneneHue MOBEpXHOCTHBIX apameTpoB M/III-cTpykTyp ¢ yueTom hiIyKTyallMOHHBIX B TYH-
HENBHBIX 3()(HEKTOB.

23. Dkcnpecc-MeTOAMKHU ONPEeeIeHUs] TOBEPXHOCTHBIX MTapaMeTPOB.

3-konnoxeuym (Pazoen 5,6):

1. KBaHTOBBIE CBOICTBA MPUMIOBEPXHOCTHBIX CIIOEB MPOCTPAHCTBEHHOTO 3apsi/ia B CHIIbHBIX AJIEKTPHU-
YECKHX TOJISIX

YcnoBus 00pa3oBaHus KBa3UJIBYMEPHOTO 3JIEKTPOHHOTO Ta3a

KBaHTOBBIE CBOICTBA IBYMEPHOTO JIEKTPOHHOTO T'a3a B CHJIbHBIX MAarHUTHBIX MOJISX

MarautHoe KBaHTOBaHHE U YHEPreTUUYECKUi criekTp 2D-HocuTeneld B MAarHUTHOM T10J1€
KBanToBsIit 3¢ ekt Xomra (KDX)

YcnoBus Habmoaenus u meroasl uaMepennii (K9X)

Mertponoruueckue npumenenus (K9X)

MeTob1 onpesiesieHns: YHEPTeTUUECKUX U TUHAMUYECKHX XapaKTePUCTUK TeTEPOCTPYKTYP C KBAH-
TOBBIMH TOYKAMHU.

9. Mertoa abCOOIIMOHHO-EMKOCTHOM CIIEKTPOCKOIHMH: OCHOBBI, 0COOCHHOCTH MPAKTUUYECKON peann3a-
UM ¥ BO3MOXXHOCTH METOJA.

e o

Memoouueckue pexomenoayuu

IIpy moATroTOBKE K KOJUIOKBUYMY CIIEYET, IPEkKIE BCETO, IPOCMOTPETh KOHCIIEKTHI JICKIUN U
OTMETUTh B HUX UMEIOIINECS BOIIPOCHI KOJUIOKBUyMa. Eciin Kakue-To BONPOCH! BEIHECEHHI IIPENO1aBa-
TEJIEM Ha CaMOCTOSITEIbHOE M3y4EHHE, CIEAYET 0OpaTUThCS K y4eOHOH JIuTepaType, peKOMEHI0BaH-
HOM MpernosiaBaTeieM B KaueCTBE NCTOYHUKA. [Ipy MOATOTOBKE K KOJIJIOKBUYMY TaKK€ PEKOMEHIYET-
Cs MOCELIEHNE KOHCYbTAllUN JJI1 CBOEBPEMEHHOTO CHATHS BOSHUKIIUX BOIIPOCOB B MPOLECCE MOATO-
TOBKH. KOJIJIOKBIYM MPOBOAUTHCS B BHJIE YCTHOTO OIIPOCa U COOECETOBAHUS CO CTYICHTOM.

Kpumepuu oyenusanus

CremneHb MOATOTOBJICHHOCTHU CTYACHTA HAa KOJIJIOKBUYMC OLCHHUBACTCA IO CICAYHOUIUM KPHUTC-
PUAM: - AACHOCMb, YemKOoCmb U O00KA3AMEIbHOCMb UBIONCEHUS. OMEEMO8 HA eonpocsl, - enaoenue cne-
YUATBHbIMU MeEPMUHAMU, CUCMEMHOCNb 3HAHUU NO meme KoJilokeuyma. Huxe IMPUBCJICHA MIKaJIa
OLICHUBAaHNA.

Tabmuua 7. Kpumepuu oyenusanus cmyoenma Ha KOJLIOKEUYME

Onenka

0 6ass10B

5-8 dasiioB

9-116ay108B

12-13 6any0B

14-156an10B

Ecau oTBeTnI
CTy/IeHTa TI0
y4eOHBIM Ma-
Tepuajia KoJ-
JIOKBHUYMa

OIICHUBAIOTCS
KOJIUYECTBOM

CryneHT He OcCBoO-
U1 00s13aTeTbHBIN
MUHUMYM 3HAaHUHI
npeaMeTa, He CIo-
co0OeH OTBETUTH Ha
BOIIPOCHI Taxe
pu JIOTIOJTHU -

CryneHT Biajeer
OCHOBHBIM  00be-
MOM 3HaHUM TIO
TeEMaM KOJJIOKBH-
yma,  MPOSBISET
3aTPYyIHECHUS B
CaMOCTOSITEIbHBIX

BIajeeT y4eOHBbIM
MaTepuaIoM, BBI-
HECEHHBIM Ha KOJI-
JOKBUYM TIOYTH B

IIOJTHOM 00BeME
(umeroTcst  mpoOe-
Il B 3HAHUAX

CTyneHT BiajieeT B
TIOJIHOM o0beme
NPOTrpaMMHBIM Ma-
TEpUaIoM,  BbIHE-
CEHHBIM Ha KOJLIO-
KBHUYM, JOCTATOYHO
rJ1yOOKO OCMBICIH-
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0aIoB MeHee
4, TO cTy/AeH-
Ty BBICTaBJISA-
erca 0 Oai-
JIOB.

TeJILHBIX HaBOS-
IIMX BOIIPOCax.

OTBeTaxX, JOIMyCKa-
eT HETOYHBIC
($hopMyTUpPOBKH, B
Mpolecce OTBETa
JOTTyCKaeT OIIHO-
KH 1O CYIIECTBY
BOTIpOCA.

TOJTBKO B HEKOTO-
PBIX, 0Cc00EHHO
CIIO)KHBIX  BOIPO-
cax); CaMOCTOSI-
TEJILHO W OTYacTH
Py HABOJSIIUX
BOIIPOCAX Jaet
MOJIHOIICHHBIE ~ OT-
BETHl Ha BOIPOCHI;
HE BCerja BBIICIS-
eT Haubosee cyiie-
CTBEHHOE, HE JI0-
MyCKaeT CEPbe3HBIX
OIIMOOK B OTBETAX.

BaeT TeMy (pazzen),
HCYEPIBIBAOIIIEC
OTBEYaeT Ha BCE
BOTIPOCHI, BBIICISET
Opd  3TOM  camoe
CYIIECTBEHHOE,
yMEET aHaJIu3UpO-
BaTh, CpaBHUBAET,
KJIaccu(puIUpoBaTh,
00001aTh, KOHKpE-
TU3UPOBaTh U CH-
CTEeMAaTU3UPOBATH
NpOTrpaMMHBIA  Ma-
Tepua, YETKO
dbopMHupyeT  OTBe-
TBI.

5.2. TecThl

TecTtupoBanue o U3ydaeMbIM paszienaM mpoBoauTcs 3 pasza B cemecTp. Ha tectax KoHTposupy-
eTcs popMUpPOBaHUE JIEMEHTOB MpodeccuoHaNbHBIX KoMiteTeHIni [1K-1. Huke npuBeaeHb! 00pasiisl
TECTOBBIX 3aJaHUI:

Obpasyvt mecmoswvlx 3a0aHUL:

1. 3aoanue {{ 535 }} 2

OTMeTbhTe PaBUIIbHBIN OTBET
Merton Bricok04acTOTHBIX C-V XapaKTepUCTUK
|Zl HepI/IO]Z[ N3MCEPUTECIILHOTO CUT'HAJIa CYIIECTBECHHO MCHBIIC BPEMEHU KU3HN HCOCHOBHBIX HOcHUTeNeHn

3apsiia

O HepI/IOZ[ HU3MCPUTCIIBHOI'O CUT'HaJIa CYIIIECTBEHHO Ooublire BPEMCHU JXU3HHU HCOCHOBHBIX HOCHUTEJICH

3apsaa

[ Tlepnoa M3MEPHUTEILHOTO CUTHAIA O MOPSIIKY BEJIMUYMHBI PABEH BPEMEHHM JKU3HH HEOCHOBHBIX HO-
cutenel 3apsina

2. 3aoanue {{ 536 }} 3
OTMeTbTe PaBUIIbHBIN OTBET

1

e

|||—-—|

reHepaTop NUI000pa3HOr0 HANPKEHHS

,I[BYXKOOpZ[I/IHaTHHﬁ CaMOITHCEI]

O

- oOpazert

3. 3aoanue {{ 537 )} 5
OTMeThTe PaBUIIbHBIN OTBET

M 1-
L] 1- 2neKTpOMETPUYCCKHUIA YCHITHTEIh
0 1-

1
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|||—I
|I|—I;l—-—1w:
[ '||—|
I
I

[ [

I||—4r—|

1- 'enepatop TMHEHHO MEHSIOLIETO HANPSHKEHUS
1- 'enepaTop Masio CUTHAJILHOTO HAIPSKEHUS

1- MIII-cTpykTypa

1- cuHXpOaETEKTOP

1-1BYXKOOpAMHATHBIN CaMOIHCEL]

1 -ycunurens

4. 3aoanue {{ 538 }} 6

OTMeThTe NMPaBUIIbHBIN OTBET
B03MOXHOCTH BBICOKOYACTOTHOTO BOJNBT(HapaJHOTO METOIA
M ompeneneHne THIIA TIPOBOANMOCTH TIOIOKKH
M omnpenenenne BeIMUKMHBI ¥ 3HAKA BCTPOSHHOTO 3apsiia
M omnpenenenne BeNUUMHBI U TIPOQUIIS KOHIIETPALUH JIETUPYIOLIEH TIPUMECH
[J ompeeseHre TOMIIHHBI TOA3aTBOPHOTO THIIEKTPUKA

5. 3aoanue {{ 539 )} 7
OTMeTbTe PaBUIIbHBIN OTBET
WNurerpaneubiii Mmeton C-V XapakTepuUCTHK
M wmerox Bepriynma
1 meton I'pest -bpayna
[J merox Tepmana
6. 3aoanue {{ 540 }} 31

OTMeT bTC HpaBI/IJ'IBHHﬁ OTBECT
o] ]
1 3 [ ] a4

2
T

OO0OoooNn

|||—-—|

[ 2- remepatop muuoo6pasHOro HAIPSKEHUS
M 2 - obpaserr
[J 2- 3IeKTPOMETPUIECKHUIA YCHITHTEIh
L] 2- ABYyXKOOpPMHATHBINA CaMOIIHCEII
7. 3aoanue {{ 541 }} 33

OTMeThTe PaBUIILHBINA OTBET
Lo ]
1 3 | ] 4

2
1L

r
L

[] 4- renepatop MuiI006pasHOro HATIPSKEHUS
L] 4- 5neKTpOMETPUYECKUI YCHITUTEIh
M 4- 1ByXKOOPIMHATHBIN CAMOIKCELL
[1 4 - obpasen
8. 3aoanue {{ 542 }} 32
OTMeTbTe NPaBUIIbHBIN OTBET
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l@_ 1 ]
1 < I |

2
T

|||—-—|

[ 3- rerepatop muiaoo6pasHOro HATPSKEHUS
M 3- 21eKTPOMETPHYECKHUN YCUITUTEID
[J 3- ABYyXKOOpPMHATHBINA CAMOIIHCEII
1 3- obpaserr
9. 3aoanue {{ 543 }} 51
OTMeThTE NPaBUIIBHBINA OTBET

|||—|

[ [

I||—4r—|

2- ['eneparop TMHEHHO MEHSIOLIETO HAPSHKEHUS
I'enepaTop Mano CUTHAIBHOTO HANPSDKEHUS

2-
2- MAII-ctpykTypa

2- CHHXPOJETEKTOp
2-IBYXKOOPAMHATHBIA CaMOMHCEL]
2

-YCUIIUTEIIb

Memoouueckue pexomenoayuu

Tecmbl — 3TO BOIIPOCHI WIIW 3a1aHMS, IIPELYCMATPUBAIOIINE KOHKPETHBIM, KPATKUN, YETKUN OT-
BET HA UMEIOLIUEC 3TAIOHBI OTBETOB. [Ipu caMoCTOATENBHON MMOATOTOBKE K TECTUPOBAHUIO CTYIEHTY
HE00X0UMO:

a) TOTOBSICh K TECTUPOBAHMIO, MpopadboTaTh MH(OPMAIIMOHHBIA MaTepuasl MO JUCLUIUIMHE.
[TpoKOHCYIBTUPOBATHCS C MPENOIaBATENEM 10 BOIIPOCY BbIOOpa yueOHOM IUTEpPaTyphL;

0) 4eTKO BBISICHHTE BCE YCIIOBHUS TECTUPOBAHMs 3apaHee. 3HaTh, CKOJBKO TecToB Bam Oyner
IIPEIIOKEHO, CKOJIBKO BPEMEHN OTBOJUTCS HA TECTUPOBAHME, KAKOBA CUCTEMA OLIEHKHU PE3YJIbTAaTOB U
T.J.

B) MpHUCTymas K paboTe ¢ TeCTaMH, BHUMATEIbHO U IO KOHIA MPOYTUTE BOINPOC U MpejJiarae-
Mbl€ BapHaHThl OTBETOB. BriOepuTe nmpaBuiibHbIE (MX MOXKET ObITh HECKOJIBKO). Ha oTnensHOM nucTke
OTBETOB BBIMUILNTE IIUPPY BONpPOca U OYKBBI, COOTBETCTBYIOIIME IPABUIIbHBIM OTBETaM;

I') B Ipollecce pPelIeHHs JKelaTelbHO MPUMEHSITh HECKOJIBbKO MOAXOJI0B B PELICHUM 3a/1aHUsl.
OTO MO3BOJSIET MAaKCHMalIbHO THOKO ONEpUpOBAaTh METOJAMH PEIICHUs, HaXOMs KaxAbld pa3 ONTH-
MaJIbHbIN BapHaHT.

1) ecinu Bel BeTpeTuinu upe3BblYaiiHO TpyAHBIN 1715 Bac Bonpoc, He TpaTbTe MHOTO BpEMEHHU Ha
Hero. Ilepexonure k 1pyruM tectaM. BepHUTeCh K TpyAHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeJIbHO OCTaBbTE BpEMS JJisi MPOBEPKU OTBETOB, YTOOBI M30€kKaThb MEXaHMYECKHX

olnboK.

Kpumepuu oyenusanus

Tabnuua 8. Kpumepuu oyenusanus pe3yiomamos mecmuposanus
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Onenka
HEYIOBJIETBOPUTEIHHO YIOBJIETBOPUTEIILHO XOpOIIIOo OTJIMYHO
0 6amnos 3 damia 4 Ganna 5 6amioB
Menee 50 % npaBwibHO BbI- | 50-70%  npaBwibHO | 71-85% mnpaBuiib- | 86-100% npaBuiib-
MOJIHEHHBIX 3aJaHUI. BBIIOJIHEHHBLIX 3a7a- | HO BBINOJHEHHBIX | HO  BBIITOJHEHHBIX
HUH. 3aJaHUi. 3aJIaHUil.

5.3. 3apanus Ajsl JJa6OPaATOPHBIX 3aHATHIA
He npedycmompeno paboueil npocpammoi
5.4. IlpomMe:kyTOUHAsI aTTeCTALMS

(Konmponupyemasn komnemenyus [1K-1)

W3y4eHne AMCUMILIMHBI 3aBEPIIACTCS YCTHBIM 3K3aMeHOM. [IpuMepHEIil nepeyeHb OCHOBHBIX

BOIIPOCOB BHIHOCHUMBIX Ha K3aMEH IIPUBE/IEH HUXKE:

[ToBepXHOCTHBIE AJIEKTPOHHBIE COCTOSIHUS U MX KIacCUPUKALUSL

Teopust npuOBEPXHOCTHOM 00JIACTH MPOCTPAHCTBEHHOI'O 3apsiaa MOIYIPOBOJHUKA

PaBHOBeCHBIN 3apsi]] B NIOBEPXHOCTHBIX COCTOSHUSAX.

Huddepennnanpaas EMKOCTh TOBEPXHOCTHBIX COCTOSTHUN

Teopus uneanbnoit MIII-cTpykTypbl

DHepreTudeckue 30HHbIE quarpammsbl. HanpsbkeHue miockux 30H

Bonbt-hapaansie xapakrepuctuku peanbubix MAIT-cTpykTyp

AHanu3 HepaBHOBECHBIX MPOLIECCOB

HepaBHoBecHOe 00eHEHUE MOITYTIPOBOAHUKA

10. MexaHu3MBbI pesaKcaluu HHBEPCUOHHOIO CII0s

11. Onpenenenue Tra NpoBOAUMOCTH U YPOBHS JIETUPOBAHUS IIOJIYIIPOBOJHUKA

12. Onpenenenue 3aBUCUMOCTH IIOBEPXHOCTHOIO MOTEHIIMANA ITOIYIIPOBOIHUKA OT YIPaBJIs-
IOLLETO HANPSIKEHUS

13. OmnpeneneHue HaNpsKEHUs MJIOCKUX 30H U IOPOrOBOTO HAMPSKEHUS

14. Onpenenenue >3pPEeKTUBHOIO MOBEPXHOCTHOI'O 3apsijia

15. OmnpeneneHue sHEPreTUYECKOro pacrpeesieHusi HOBEPXHOCTHBIX COCTOSIHUN

16. uddepenunansubiii Metoa Tepmana

17. Nuterpaneusiii Mmeton bepriynna

18. Omnpexnenenue npoduiis pacupeaeaeHNs JeTUPYIolIel MpUMeCH B OJIYIPOBOIHUKE

19. Meron nepexitoueHus u3 o0aacTu caaboil HHBEPCUU B CUIIbHYIO HHBEPCHIO

20. Meron nepekiIroueHus U3 00JacTy CHIIbHOW MHBEpCHH B 001acTh ci1aboil nHBEpCUU -
o0eHeHs

21. UccnenoBanue GIyKTyallMOHHBIX U KUHETHUECKUX apaMETPOB MOBEPXHOCTHBIX COCTOS-
HUH B IIaHapHO-HeoqHOopoaHbIXx M/III-cTpykTypax

22. OmnpeneneHne NOBEpXHOCTHBIX MapaMeTpoB MII-cTpykTyp ¢ yueToMm (QuyKTyallMOHHBIX U
TYHHEJIbHBIX 3 (PEKTOB

23. Dxkcnpecc-METOOUKHU ONPEAEIEHHS TOBEPXHOCTHBIX I1apaMETPOB

24. KBaHTOBBIE CBOMCTBA ITPUITOBEPXHOCTHBIX CJI0EB IPOCTPAHCTBEHHOI'O 3apsA/1a B CUIIbHBIX
IEKTPUYECKUX MOJIAX

25. VYcnoBust 06pa3oBaHus KBA3HIBYMEPHOTO MJIEKTPOHHOTO ra3a

26. KBaHTOBBIE CBOMCTBA ABYMEPHOTO JIEKTPOHHOIO ra3a B CUJIBHBIX MarHUTHBIX MOJISAX

27. MarHuTHO€ KBAaHTOBAaHUE U SHEPTETUYECKNN CIIEKTp 2D-HOoCUTENe B MATHUTHOM I10JIE

28. KsanToBblii 3¢ ekt Xomra (KDX)

29. VYcnosus HabmoneHus U metoasl namepennii (K9X)

30. Metponoruueckue npumenenus (K9X)

WX nhwh =

Memoouueckue pekomenoayuu npu n0O20MOoGKe K IK3AMeEH)
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[TonroToBka CTYIEHTOB K 3K3aMEHY BKJIIOYAeT MpopabOTKy JIEKUUH, B TEUEHUE CEMEecTpa H
HEINOCPEACTBEHHYIO ITOATOTOBKY B THU, IPEIIECTBYIOLIME 3K3aMEHY, BKII0Yast, IOATOTOBKY K KOJIIO-
KBHYMaM, TECTUPOBAHHIO, BHIITOJIHEHUIO TAOOPAaTOPHBIX PadOT M UX 3aIUTY.

Jl1sl MOATOTOBKU K OTBETAM Ha 3K3aMEHALIMOHHBIE BONPOCH (OHHU BBIIAIOTCS B KOHIIE CEMECT-
pa) CTYAEHT JIOJKEH HUCII0JIb30BaTh HE TOJIBKO KYpPC JIEKIUI, HO U OCHOBHYIO U JIOTIOJIHUTEIbHYIO JIU-
TepaTypy AJs BbIpAOOTKH yMEHUS 1aBaTh Pa3BEPHYTHIC OTBETHI HAa IOCTaBJIEHHBIE BOIIPOCHI.

B Xone moAroToBKM K 3K3aMEHY CTYAEHTY HEOOXOAMMO 00OpallaTh BHUMAHUE HE TOJBKO Ha
YPOBEHb 3alIOMMHAHHUsA, HO YU Ha CTEIICHb IOHMMAaHUs U3Y4aeMbIX BONPOCOB. MeXaHUUECKOe 3allOMHU-
HAHUE YUCIJIOBBIX 3HAYEHUM XapaKTEpUCTHK MAaTepUaIOB HE PEKOMEHAYETCS, HO CTYAEHT JOJDKEH OT-
YETJIMBO MPEACTaBIATh ce0e NOPsI0K 3TUX BelndyuH. HermocpencTBeHHas MOArOTOBKA CTYIEHTA K JK-
3aMEHYy JI0JDKHA B Pa3yMHBIX INPONOPLMSIX COYETAaTh M 3allOMUHAHUE, U MOHUMAaHUE MPOrPaMMHOIO
MaTepuaia.

Kpumepuu oyenusanus

ITo uroram sK3aMeHa CTyJICHTY, U3 MAaKCHMaJIbHOTO KOJIMYecTBa 0aylioB, KoTopoe cocrasisieT 30,

BBICTaBIISCTCS:

1)ot 27 no 30 6ansoB, eciu BiaieeT NPOrpaMMHBIM MaTE€PUAJIOM IO TUCIUIUINHE B TIOJTHOM
00beMe; JOCTaTOYHO INIyOOKO OCMBICTHBACT JUCHUILIHHY, HCUEPIBIBAIOINIE OTBEYAET HA BCE BOIPOCHI;
yMeeT aHaJIM3UpPOBaTh, CPABHUBATH, KJIACCH(PUIUPOBATH, 0000IIaTh, KOHKPETU3UPOBATH U CHCTEMaTH-
3MpOBATh U3yYCHHBIH MaTepHall, yCTaHABIMBATh IPUIHMHHO-CJICICTBEHHBIE CBS3H; YETKO (JOPMHUPYET
OTBETHI;

2)ot 24 nmo 26 GayioB, €CiU BiIaAeeT MPOrPaMMHBIM MaTE€pPHajOM IOYTH B TMOJHOM OOBEME
(umeroTest mpoOeITbl TOJIBKO B HEKOTOPBIX 0COOCHHO CIIOXKHBIX pa3jieliax); CaMOCTOSATENIbHO U OTYACTH
IPY HAaBOJSLIMX BOMPOCAX JAeT IOJTHOIICHHBIE OTBETHI Ha BOIPOCHI; HE BCErla BhIIENIET Hambolee
CYIIECTBEHHBIE, HE JIOYCKAET BMECTE C TEM CEPhE3HBIX OIIMOOK B OTBETAX;

3)ot 15 no 23 GamioB, eciiu BJIaJIe€T OCHOBHBIM 00bEMOM IIPOIPaMMHOI0 MaTepuaia Mo JUCIU-
IUTMHE; TIPOSIBIISET 3aTPYJHEHUS B CAMOCTOSATEILHBIX OTBETaX, ONEPHPYET HETOYHBIMU (OpMYITHPOB-
KaMH; B TIPOLIECCE OTBETOB JJOMYCKAeT OMIMOKH IO CYIIECTBY BOIPOCOB.

B cnyyasx, korjna oOyyaromuiics He OCBOWJI 00s3aTeNbHBI MUHUMYM IIPOIPaMMHOTO MaTepHa-
Ja 1o AMCUUIUIMHE, HE CIOCOOEH OTBETUTH Ha BOIPOCHI JIaXKe MPH JOTIOJHUTEIBHBIX HABOJISAIINX BO-
npocax, BeicTaBisgercss 0 6amnoB. CtyneHt, HepoOpaBiuii 36 6aIOB B X0/1€ TEKYLIETro U pyOeKHOro
KOHTPOJIS, K 9K3aMeHY He Jloryckaercs. Huke nmpuBeneHsl KpUTepU U TIOKA3aTeld OLEHUBAHUS TPO-
MEXYTOUHOM aTTecTallH.

Tabnuua 10. Kpumepuu u nokasamenu oyeHu8aHus n(pOMedHCymoyHou ammecmayuu

[lkana mo TpaANIMOHHOHN MATHOAIIHFHON CHCTEME

Bba3o0Bblii1 ypoBEeHb [IponBunHyTHII Bricoknii
Heynosnersopu- YJIOBJIETBOPUTENBHO /mud. YpOBEHb YpOBEHb
TeJIbHO 3a4eT xopoio/ aud. 3aueT oTiu4HO/ 1ud). 3a4eT

lkana no 6aIbHO-PEUTUHIOBOM CHCTEME
36 - 60 61 — 80 | 81 —90 | 91100

7. MeTtoau4eckne MaTepHuaJibl, ONpeae/solue Npoue1ypbl OHeHUBAHUS 3HAHHUIA,
YMEHHUi1, HABBIKOB U OIbITA JeATEIbHOCTH

Ta6muma 10. Pe3yrsmamst océoenus yuebHot OUCYuniuHbl, nooiexcaujue nposepke

PesyabTaTsl 00yyeHus OcHoBHBIC OKA3aTeJIN OLICHKH
(KoMIeTeHH) pe3yabTaToB 00y4eHH s
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CnocobeH CcTpouTh MpO-
creiimme (puzndeckue u Ma-
TEeMaTHYECKHE MOJAETH MpHU-
00poB, CXeM, YCTPOWCTB M
YCTAaHOBOK JJIEKTPOHUKU |
HAHORJIEKTPOHUKH  Pa3JIHy-
HOT'O (GYHKIIMOHATILHOTO
Ha3HAYEHUS, a TaKXKe WC-
HOJBb30BaTh  CTaHJIApTHHIC
IpOTPaMMHBIE CPEJICTBA UX
KOMITBIOTEPHOTO  MO/JICITH-
poBanus (I1IK-1)

3HATh: OCHOBHBIE MOJIOKEHUS (PU3UKHU MPOIIECCOB, IPOUCXOAS-
IIUX B MOJYNPOBOJAHUKOBBIX CTPYKTYpax, KOTOPbIE MPUBOJAT K
MOSIBJICHUIO €MKOCTH Ha MepexoAax MeTalI-TI0TYIIPOBOAHUK, Me-
TaJUI—-IU3JIeKTpUK—TIonynpoBoaHuk (MII-cTpykrypa) mim p-n—
nepexon u T.1.-I11K-1(31);

OCHOBHBIE TTOJIOKEHUS (PU3UKH MTPOLIECCOB, MPOUCXOISIINX B TIO-
JYMPOBOJHUKOBBIX CTPYKTYpax, KOTOPbIE MPUBOJIAT K MOSIBICHUIO
€MKOCTH Ha IIEPEX0/1aX METaI-TI0IyIIPOBOJHUK, METAILI—
TUAIeKTpUK—TIonynpoBoaHuk (MII-cTpykTypa) minm p-n—
nepexon u 1.1. [1K-1(32);

YMeTh: UCTIONIB30BaTh BO3MOKHOCTH M OCOOCHHOCTH METO/1a M-
KOCTHOM CHEKTPOCKOIUU JJI XapaKTepU3alui HAHOCTPYKTYP,
OpPUEHTUPOBAHHBIX HA CO3J]aHUE MPUOOPOB U YCTPOUCTB UHTE-
rpajibHON, KBAHTOBOW U ()YHKIIMOHATIBLHOM 3MeKTpoHUKHU-TTK-
1(Y1);

JIOTUYECKH MBICIIUTD, OTIEPUPOBATH C A0CTPAKTHBIMU OOBEKTAMH U
OBITh KOPPEKTHBIM B YIIOTPEOJICHUH MAaTEMAaTHUYECKUX TIOHSITHI U
CHUMBOJIOB JIJIs1 BBIPQXKEHUS KOJTMYECTBEHHBIX U KAUECTBEHHBIX OT-
HoweHuit [1K-1(VY2);

Baanern:

- IPAKTUYECKHMMH HaBbIKaMU 00pabOTKHU pe3ybTaTOB EMKOCTHOM
CHEKTPOCKOIUH IS OTIPEICIICHUS] KOHLIEHTPAINH, TIPoQHIIei
pacripesiesieHus] JIEeKTPUUECKU aKTUBHOM MpUMecH, ITyOOKHX
YPOBHEHN U UX XapaKTEPUCTUK, FEHEPALIMOHHOI'O BPEMEHU HEpaB-
HOBECHBIX HOCHUTEJEH 3apsiia, JIOTHOCTH MOBEPXHOCTHBIX COCTO-
SHUW U UX pacnipeaeneHus no 3Heprusm u 1.4. -I11K-1(B1);
CTaHJAPTHBIMU MPOTPAMMHBIMHU CPEICTBAMH HEOOXOAMMBIMHU ISt
s pexTuBHON 00paOOTKU IKCIIEPUMEHTATBHBIX JaHHBIX MO €M-
KocTHOM cnekTpockonuu [TK-1(B2)

Tabmuua 11. Smanet hopmuposanusa komnemenyuu u UCnoIb3yembie cCpeocmsea OYeHUBAHUS

Cocras DJieMeHThl KOMIETeHIHH
CO@‘:E;“;;HG TIK-1(31), TIK-1(32) TK-1(Y1), TK-1(Y2) TK-1(B1), TIK-1(B2)
Buabi 1.JIexuun 1.CamocrostensHas pa- | 1. CamocrosTenbHas pa-
3aHATUH 2.Koncynpranuu 6orta 6orta
3. CamoctosTenbHas pa- | 2. [Ipaktnueckne 3aHs- 2. IIpakTudeckue 3aHATHS
6ota THUS
CpencrBa 1. Ilocewenue sauamuii | 1. Tecmuposanue(cM., 1. Konnoxeuym(cm.,
onenuBanusi | (cM., pasn.5, Ta0m. 6). pasn.5, Ta6:1.8) pasn.5, Ta6n.7)
2.Konnokeuym 2. Konnoxeuym(cMm., 2. Ox3amen(cm., pasn.s,
(cwm., pazn.5, Tabn.7) pasn.5, Ta6n.7) Tab5.10)
3. Tecmupoeanue 3. Ok3amen(cm., pasn.s,
(cm., pazn.5, Ta6m.8) Tab651.10)

4.3K30MmeH

(cm., pasn.5, Ta6m.10)
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YpoBeHb c(hOPMHUPOBAHHOCTH DJIEMEHTOB KOMITETEHITUI B paMKax U3y4eHUs JAaHHON AUCIUTIIH-
HBI BKITIOYAET YETHIPE YPOBHS:
® HU3KUL YPOBEHb(OYEHKA «HEYO0B8IemMBOPUMENbHO») XaPAKTEPU3yeTCs TNO0 OTCYCTBUEM,
1100 YaCTUYHOH c(POPMUPOBAHHOCTHIO JIEMEHTOB KOMIICTCHITHIA,

® 0a306blil YPOBeHb (OYEeHKA «Y008IemBOpUMENbHOY) IBISETCS 00s13aTEIBHBIM JIJIST BCEX
00yJaromuXcs 1Mo 3aBEPIICHUU OCBOSHUS JUCIUTUIHHEI, B TICJIOM 3JICMEHTHI KOMITETCHIIUH

c(hOpMUPOBAHBI;

® IPOOBUHY MBI YPOBEHb (OYEHKA «XOPOUL0») XapaKTEPU3yeTCsl MPEBBIICHNEM MUHUMAIIb-
HBIX XapaKTEPUCTUK CPOPMUPOBAHHOCTH KOMIIETCHIIMH T10 3aBEPIICHUN OCBOCHUS IUCIU-

IIJTMHBI,

® 8bICOKULL YPOBEHb (OYEHKA «OMIUYHO)») XaPAKTEPU3YETCsI MAKCUMAJIBHO BO3MOKHOM BbI-
PaKEHHOCTBIO KOMIIETEHIIMU U SIBIISIETCS BaKHBIM Kau€CTBEHHBIM OPUEHTUPOM JJISl CaMo-
COBEPILLIECHCTBOBAHMUSL.

Hwxe B Tabnuue 13 npuBeneHs! 00IMe XapakKTepUCTUKU U KPUTEPUH OLICHUBAHUS YPOBHS
OCBOCHMS JIEMEHTOB KOMIIETEHIIMN 3aKpEIJICHHBIMU 33 JUCLUIUINHOM.

Tabmuna 13. Obwue xapakmepucmuku noxazamenet u Kpumepues OYeHUBaAHUs
KOMRemeHyuu no manam

Ioka3zaTenu 3HaTh Ymernb Baagern
U KPUTEpPHH
«OTIN4HO» Obnamaer  ¢aktuve- | YMeeT NpUMEHATh 1O- | Biageer TexHomorus-

(BBICOKHI YPOBEHb)

CKHMH M TEOpETHYEC-
CKUMU 3HAHUIAMHU B
npenenax HM3ydaeMou
00J1acTH C NMOHHMMAaHU-
€M TpaHHIl TPUMEHHU-
MOCTH.

Jy4eHHbIC 3HAHUS IJIs
pelieHuss  MpOU3BOA-
CTBEHHBIX M HCCIIEIO-
BaTeIbCKU  337ady B
u3yyaemoi obiactu

MU B M3y4aeMOU IMpej-
METHOH oOJjlacth u
MMEET HaABBIKH HX CO-
BepHIeHCTBOBaHI/ISI.

«Xopo1o»
(MpoABUHYTHIN
YPOBEHb)

3Haet GakThl, MPUH-
LIUTIBI, TIPOIECCHI, 00-
IIMe MOHSATHS U KaTe-
TOPHUH B TIpeIeiiax
n3y4aeMoil obiactu

OO6nanaer AMana3oHOM
MIPAKTUYECKUX yMe-
HUll, TpeOyeMbIX s
pemenus mpodeccuo-
HaJIBHBIX 3a/1a4

AnanTtupyer cBoe 1o-
BEJICHUE K 00CTOSATENb-
CTBaM B PELICHUN 3a-
J1a4 B U3y4aeMoii 00-
JacTU

«Y IOBIIETBOPUTEIILHOY
(MOporoBelii ypoBeHb)

O0agaeT 0a30BBIMHA
OOIIMMH 3HAHUSMH B
M3ydaeMou 00JIacTH

OO6nanaer OCHOBHBIMHU
YMEHMSIMH, TpeOye-
MBIMH /1715 BBITIOJTHE-
HUA HECIIOXKHBIX 3a1a4
B U3y4aeMol 06sacTu

CnocoOeH BBHITIOIHSATh
paboThl B H3ydaeMoin

00J1acTH 1MOJ/I KOHTPO-
JIEM .

«HeynoBneTBopUTEIBHO»

(Huskmii ypoBeHs)

OTpBIBOYHBIEC 3HAHUS,
MyTaeT OCHOBHBIE TO-
HATHUS ¥ KaTETOPHUH B
M3y4aeMoi o0acTu.

YMeHns He MO3BOJISIOT
BBIIOJTHUAT HECI0KHEIC
3a7a4¥ B U3y4aeMou
o01acTH, coBepIaeT
OIINOKHU.

HcneiThIBaET TPYIHO-
CTH IIpU PELIEHUH 3a-
J1a4 B U3y4aeMoi 00-
JaCTH Ja)ke MO PyKO-
BOJICTBOM

Ocnoenas numepamypa

8. YueOHO-MeTOAMYECKOE 00ecnedyeHrue NUCIAIIIUHDI

1. bnecman, A. . TeopeTuueckne 0OCHOBBI METOJIOB UCCIIEOBAHMS HAHOMATEPUANIOB [ DNEK-TPOHHBIH
pecypc] : yuebnoe nmocooue / A. U. brnecman, B. B. Jlanpmmna, J[. A. ITonoHIHKHH. — DIEKTPOH.
TEKCTOBBIE JaHHble. — OMCK : OMCKUI roCyapCTBEHHBIN TEXHUUECKUN yHUBepeuTeT, 2017. — 78 c.
— 978-5-8149-2506-0. — Pexxum noctyma: http://www.iprbookshop.ru/78478.html.

2. bopmonToB E.H. ®usuka u merponorust M/II1-ctpyktyp: YueGHoe nocodue.-Boponex: BI'Y,

1997-184c.
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3. ITaBnos JL.IL., Metoas! n3MepeHus mapaMeTPOB MOJIYIPOBOJHUKOBBIX MaTepuanos. M.: Beiciias
mkoia. 1987. 240 c.

Lononnumenvnasn numepamypa

1. I[Tyn, Y. HanorexHosoruu: nep. ¢ anri.: yuaed. mocodue / Y. ITyn, @. Oysnce. - M.: Texnocdepa,
2004. - 327 c.

2. CmupnoB C.B. Metozs!l 1 000py/10BaHHE KOHTPOJISI ITAPaMETPOB TEXHOJOTUUECKHUX MTPOIIECCOB
MIPOU3BOJICTBA HAHOTETEPOCTPYKTYP U HAHOTETEPOCTPYKTYPHBIX MOHOJIMTHBIX HHTETPATIbHBIX CXEM:
yaeOHoe nocobue. [Dnexkrpornsiid pecype] — Tomck: TYCVYP, 2010. — 115 c. — Pexxum gocryna:
https://edu.tusur.ru/publications/535.

3. ®omuH JI.B. DkciepuMeHTAIbHBIC METO/IbI (DU3UKH TBEPJIOTO Tea [ DIIEKTPOHHBIN pecypc]: yueo-
Hoe niocobue/ @omun J[.B.— Dnektpon. TekcroBbie nanubie. — Caparto: ByzoBckoe oOpa3oBanue,
2017. — 185 c¢.— Pexxum noctyma: http://www.iprbookshop.ru/57258.— DbC «IPRbooks»

4. briecman, A. U. Teopetnueckrne OCHOBBI METOJIOB UCCIICOBAHNS HAHOMATEPUAIIOB : y4eb. mocodue
/ A. W. bnecman, B. B. [lanpmuna, JI. A. [Tononsakun ; Mun- o6pHayku Poccun, OMI'TY. — Omck :
Hzn-so OMI'TY, 2017. 78c.

https://omgtu.ru/general _information/faculties/radio_engineering_department/department_of_quot_ph
ysics_quot/lib_pfys/280402-280302/TOMIM.pdf

5. Ycanos [I.A., Ckpunanes A.B., ®exnucroB B.b., Benur C.b. U3mepenne napaMeTpoB NoJynpoBOI-
HUKOB, MUKPO- 1 HAaHOCTPYKTYyp Ha CBY (yuebHOe mocobue)— CapatoB: DnekTponHoe nzganue Capar.
yH-Ta, 2012. — 55 c.: Pexxum nocryna:
https://www.sgu.ru/sites/default/files/textdocsfiles/2014/01/10/microwavemicronano2012_.pdf

Humepnem - pecypcul

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

2. http://www.garant.ru/ - CripaBo4yHasi mpaBoBasi cucteMa «l apanT».

3. http://www.consultant.ru/ -CnpaBounas npaBoBas cucrema «Koncynbrantlrocy.

4. http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyIeHTa»

5. DneKTpoHHBIE BEpCUU KypHAJIOB: “@usuka TBepaoro rena”, “XKypHan TexHuueckoi Gpuzmnxu’,
“ITucpma B )xypHaJa TeXHUYEeCKON (pu3ukn”’, “Ou3nKa U TEXHUKA MOTYIPOBOJIHUKOB”
http://journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEeHHBIX JIOCTH)KEHHUSAX B 00JIaCTH MUKPO- U HAHOTEXHOJIOTHH.

9. IlporpammHuoe oGecrnieyeHne COBPeMeHHbBIX
HH(pOPMAIMOHHO-KOMMYHHKAHOHHBIX TEXHOJIOTHii

1. CTyeHThI HUMEIOT IOCTYII K €AMHOMY 00pa30BaTeIbHOMY MOPTATY, I/I€ MOTYT B OTKPBITOM JIOCTYIIE
HI0JIB30BAThCS peCypcamMu y9eOHO-METOAMYECKOM JTUTEPATYPBI, SIBISIOIUMHUCS pa3paboTKaMu BeIly-
mmx BY30B Poccun.

2. JInst peATHHTOBOT'O KOHTPOJISI UCTIOJIB3YETCSl CHCTEMa KOMITBIOTEPHOTO TECTUPOBAaHUS Ha 0Oa3e mpo-
rpamMmHoro obecredenus Moodle.

3. IIpu BBINIOTHEHUH JTA0OPATOPHOTO MPAKTHKYMa CTYACHTHI B 00513aT€IBHOM MOPSIIKE MTPOBOJIAT 00-
pPabOTKy IKCIIEPUMEHTAILHBIX JaHHBIX C TPUMEHEHHEM MPOrpaMMHBIX nakeToB Microsoft Exell,
MathCad..

4. B pamkax oOecriedyeHus: IPUMEHEHUST KOMIIBIOTEPHBIX TEXHOJOTUI B 00pa30BaTeIbHOM IPOIECcCe
UMEIOTCSI CIICIIMATM3UPOBAHHBIC KOMITBIOTEPHBIX KJIacCa C COBPEMEHHBIM MPOrPAMMHBIM 00ECTICYCHH-
€M U UMEIOIIUM BbIXoJ B VIHTEpHeT.

10. MaTepuanbHO-TeXHH4YeCKOe o0ecrieyeHne padoTbl

MarepuanbHO-TeXHHYECKYI0 0a3y Juis POBECHHS 3aHSITHI MO JUCLUIUIMHE COCTABIISIOT:

e CHECHMAIM3UPOBAHHAS AyJUTOPHs, WCIOJIb3yeMas NP MPOBEICHUN 3aHATHN JIEKIMOHHOIO
tumna Ne238, pacronoxenHas no aapecy: 360004, KabGapmuHo-bankapckas pecmy0mimka, T.
Hanpuuk, yn. Yepusiuesckoro, 175, y4ueOHblil kopryc yHuBepcutera Ned (OMD), ocHa-
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IIEHHAs MyJbTUMEUHHBIM POEKTOPOM U KOMIUIEKTOM alapaTrypsbl, MO3BOJISIONIEH JIEMOH-
CTPUPOBATh TEKCTOBBIE U rpahuuecKrie MaTeprabl;

e pabouee MECTO IIPENOAaBaTENs;

e pabouMe MecTa CTY/AECHTOB;

e MeJoBas JA0CKa.

MynbTUMeuitHas TPe3eHTalus, COIPOBOXK/IAOIIAsT JIEKLHIO, TO3BOJIET MPENOIABaTeNI0 aKIEHTH-
pOBaTh BHUMaHUE CTYAECHUECKON ayJUTOPUH Ha KIIFOUYEBBIX BOIIPOCAX JIEKLIUH.

JucuurmHa odecrieyeHa:

® TECTOBBIM MaTepHalaMU B 3JIEKTPOHHON oOyuarowieii cucreme «Moodley (OTKpbITbIA yHU-
BEPCUTET);

®  KHIWKHBIM (DOHIOM OMOJIMOTEKH;

®  3JIEKTPOHHBIMU BEPCUSIMH JICKLIMH M yUEOHUKOB.

JucuuiuinHa obecriedeHa:

® TECTOBBIM MaTepuajaMH B 3JIEKTPOHHOHN oOydaromiel cucreme «Moodle» (OTKphITHII
YHHUBEPCHUTET);

® KHIKHBIM (DOHIOM OHOIHOTEKY;

® DJIEKTPOHHBIMH BEPCHSIMU JIEKIIUN 1 YUCOHUKOB.

CryneHTsl UMEIOT AocTyn 4yepe3 VHTepHeT pocTyn K 35eKTpoHHON oOyyaroreit cucreme «Moodley»
(OTKpBITHIM YyHHBEPCUTET), KOTOpast MO3BOJISAET pa3MelaTh HIEKTPOHHBIE YUEOHbIE KypChl B CBOOOJHOM J10-
CTyIIE JJIs CTYZICHTOB YHUBEPCHUTETA.

Ipu npoBeeHNH 3aHATHIA JEKLMOHHOTO TUIIA, CEMUHAPCKHUX 3aHSATUH UCTIOIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000H0 PACnPOCHMPAHAEMbLE NPOZPAMMDbL:

e Microsoft Office munensus: Jloropop Nel35 or 22.05.2018, moroBop Ne 5i-21100 ot
20.09.2017, ceptuduxar ot 29.11.2017, norosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015, noro-
Bop Ne 1/01-12 or 01.12.2014, norosop Ne0331100002314000061-0003152-01 or
25.11.2014, poroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, norosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceprudu-
kat ot 18.06.2008, ceprudukar ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader nuueHsus: npenocrapisercs OeCIIaTHO Ha YCIOBHSX
1o agpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome nunieH3ust: penoctaBisieTcst
OecCIIaTHO Ha YCJIOBMSX JIMIEH3MOHHBIX COTJIAIIEHUN Ha MPOrpaMMHOE OOECIIeUeHue ¢ OT-
KPBITBIM UCXOHBIM KOZOM I10 ajipecy https://code.google.com/intl/ru/chromium/terms.html.

JInst CTYIGHTOB ¢ OrpaHUMYEHHBIMU BO3MOYKHOCTSIMU 3710POBbsI CO3/1aHbI CHIEUAIBHBIE YCIIOBUS IS
nosrydeHust oopasoBanus. Creruanv3upoBaHHOE MOMEIIEHNE Ul WHBATMIOB PACIONOKEHO MO aJpecy:
360004, Kabapmuno-bankapckas pecryonuka, r. Hampumk, yin. YepubimeBckoro, 173, riaBHBIN yueOHBIH
KOpITyC YHUBEpCUTETa, ayauropust Nel45.

B nensx 1ocTynmHOCTH MOTy4YeHHUs BBICLIETO 00pa30BaHMs 110 00pa3oBaTelIbHbIM IIpOrpaMMaM MHBa-
JIMAMU U JTAL[AMU ¢ OTPaHMYEHHBIMUA BO3MOXKHOCTSIMU 3/I0POBbsI YHUBEPCUTETOM 00€CIIEUNBACTCSL:

® aFTEPHATUBHOMN BepCcHel O(UITMATBHOTO caiTa B ceTH «IHTepHeT» 1S CITab0BUIAIINX;
® IIPUCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOILETO 00yYaroIIeMycsi HEOOXOAUMYO TOMOIIIb;
e ISl MHBAJIM/IOB U JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbS 110 CITYXY — JIyOJIMPOBAaHUE BCIYX

CIIPaBOYHON MH(OPMAIMK O PACIIMCAHUN Y4eOHBIX 3aHATHIA; 0OecTiedeHre HaIeKAIMMU 3BYKOBBI-

MH CpEJICTBAMH BOCIPOM3BEAECHHS HH(POPMALIUH;

® JUIsl THBIUJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbS, UMEIOIINX HapYIIEHHUs OTIOPHO-

JIBUTATENILHOTO arIapaTa, Co3aHbl MaTePUATTbHO-TEXHUUECKHE YCIIOBUS 00ECTIEUNBAIOIINE BO3ZMOXK-

HOCTb O€CIPenATCTBEHHOr0 JJOCTya 00y4aromuXcs B ydeOHbIe TOMEIIEeHNs], 00bEKTY MUTaHUs, Tya-

JIeTHBIE U JpYTHe MOMEIIEHUs] YHUBEPCUTETa, a TakkKe NpeObIBaHWS B YKa3aHHBIX IMOMEIICHUSX

(HayIMYMe pacIIMPEHHbBIX IBEPHBIX IPOEMOB, TOPYYHEN U JPYrUX MPUCHIOCOONICHNI).
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https://www.adobe.com/ru/legal/terms.html

Jluct u3mMeHeHuii (AOMOTHEHMI)
B paboueii mporpamMme AUCIUTUTHHBI (MOTYIIS)
b1.B.01./1B.03. «MeTo1bl EMKOCTHOM CIIEKTPOCKOIINA HAHOCTPYKTYP»

11.03.04 D1eKTPOHNKA U HAHOYJIEKTPOHUKA Ha 202__ -202 yueOHbIii roj
No [Tepeuenb BHOCUMBIX
OnemeHT (myHkT)P 111 . . [Ipumeuanue
n/n M3MEHEHUH (JIONIOJTHEHMI)

Obcyancoena u pekomenoo8ana Ha 3acedanuu Kageopul
JIEKTPOHUKHU ¥ NU(GPOBBIX HHOOPMAITMOHHBIX TEXHOJIOTHH,
IpOTOKOJ Ne OT « » 202___r.

3aBenyrommii kageapoi /  P.II. Temien /

MOATICH pacmugpoBKa HOAIHCH Jara
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