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1. He.l'll/l H 321241 OCBOCHHSA NTUCHUIIJIUHBI

Leap n3yyeHust IMCHUIIMHBI U3YUYCHHUE CTYI€HTAMU TEOPETUYECKUX U MMPAKTUUYECKUX OCHOB
METOJI0OB EMKOCTHOM CIIEKTPOCKOIIMH OPUEHTUPOBAHO HA UCCIIEJOBAHKE NTapaMETPOB MaTEPUAIIOB U
Pa3IMUHBIX CTPYKTYp, BKIIIOUYasi HAHOMaTepuaibl U HAHOCTPYKTYPbI, COCTABIIAIONINE OCHOBY 3JIEMEHT-
HOM 6a3bl COBPEMEHHON MHTErpaJIbHOM, KBAHTOBOM U (DYHKIIMOHATIBHOHN 3JIEKTPOHUKH.

3ajaya AUCUMIIMHBI:

- IOJITOTOBKA OakaslaBpa K OCBOCHHIO TEOPETUYECKMMHU 3HAHUSIMH METOJIOB aHAJIN3a HAHO-
CTPYKTYp OCHOBAaHHBIX Ha U3MEPEHUU BOJIbT-(apaTHbIX XapaKTEPUCTHUK;

- TOJTrOTOBKa OakajaBpa K OCBOCHHIO METOJ0B EMKOCTHON CIIEKTPOCKOIHMH MPUMEHHUTEIBHO K
HCCJIETOBAaHUIO HAHOCTPYKTYP;

- IOJITOTOBKA OakaslaBpa K OBJIQJICHUIO IEPBUYHBIMU HaBBIKAMHU U3MEPEHUS XapaKTEPUCTUK
HAHOCTPYKTYpP METO/IaMU EMKOCTHON CHIEKTPOCKOIUU U UX 00paboTKe.

Henu m 3agayvl JTUCHMIUIMHBI OPUEHTHPOBAHBI HAa MOJTOTOBKY CIELUAINCTOB, CHOCOOHBIX
pemars Mpo0sieMbl, BO3HHMKAIOIIME IMPU MPOU3BOJACTBE M OIKCIUTyaTalldd W3JENUNA D3JIEKTPOHUKU U
HAHORJIEKTPOHUKHU C YYETOM OO0JIACTH, TUIOB U 3aJad Mpo(hecCHOHATBLHON JEsTeIbHOCTH B COOTBET-
CTBUHM C Mpo(peccrOHATbHBIMU CTaHapTaMu:

o 40.058 «MHXeHep-TEXHOJIOr MO MPOU3BOJCTBY M3AEIUN MHUKPOIIEKTPOHUKN», KOTOPBIH
yTBepxkaeH npukazoM Muntpyaa Poccun ot 03.07.2019 Ne480n u 3apeructpupoan Muntoctom Poc-
cum 29.07.2019 Ne55439;

o 40.104 «Crenuanuct 1Mo U3MEpPEeHUIo MapaMeTpoB U MoAU(UKAIIMKU CBOMCTB HAHOMAaTEPH -
aJIOB U HAaHOCTPYKTYpP», KOTOPBI yTBepkAeH npukazoM Muntpyna Poccun ot 07.09.2015 Ne593n (B
penakuny, BBeneHHoW B aeictBue ¢ 20.01.2019 r. mpukasom Muntpyna Poccum ot 14.12.2018
Ne807H) u 3apeructpupoan Muntocrom Poccun 23.09.2015 r. Ne38983.

2. Mecto aucunmimabl B ctpykrype OIIOII BO

JucnunnuHa « MeToJibl eMKOCTHON CIIEKTPOCKOIMU HAHOCTPYKTYp» BKIJIIOUYEHA B BapUaTHB-
Hyl0 yacTh Onoka | mucumrmummH mo Bbioopy b1.B.01./IB.03.02 yyeOHOro miaHa mo HampaBiCHUIO
noaroroBkd BO 11.03.04 DnexTpoHNKa M HaHOAJIEKTpOHUKA Mpoduis: «CoBpeMeHHbIe HHPOpMAIH -
OHHBIE TEXHOJIOTUH B 3JIEKTPOHHOM TEXHUKEN.

[IpenogaBanne AMCUMIUIMHBI Oa3WpyeTcss Ha 3HAHMSIX, IMOJIYYEHHBIX MPU U3YYEHUU JUC-
muruH(Moynieit): "Marematuka', "®usnka (obmas)".

OcBoeHne yuyeOHON JUCHMILIUHBI METOJbl €MKOCTHOM CHEKTPOCKONUN HAaHOCTPYKTYp, HEOO-
XOAMMO JUIS TIOCJIEIYIONIEr0 N3yYeHHUsl TUCIUIUIMH (Moayliel): «3MepeHne napameTpoB U MoauGu-
Kallisg CBOMCTB HAaHOMAaTEpHaJIOB U HAHOCTPYKTYp», «JlMarHocTMka mapaMeTpoB HaHOMAaTepHUajoB U
HaHOCTPYKTYP», BBIIIOJHEHUSI KypPCOBBIX pabOT, BHINOJIHEHUE KBATU()UKALMOHHONW pabOThI M MPHOO-
peTeHUs 3HaHWM, YMEHUH U HaBBIKOB, KOTOPBIE MO3BOJISIT 00yYaroIIEeMyCsl YaCTUYHO MPOJAEMOHCTPH -
poBath cienyomue 0000meHHbie TpyoBbie GpyHKIH (OTD):

e Pa3paboTka eqUHUYHBIX TEXHOJIOTMYECKHUX MPOLECCOB U PEKOMEHALUN [0 YCTPAHEHUIO U
NpPEyNpexaeHUuI0 OpakoB B TPOM3BOJCTBE U3IACTUM MUKPOIEKTPOHUKH (IpodeCcCHOHATBHBIN
cranaapt 40.058 «HXeHep-TeXHOIOT IO NPOWU3BOJACTBY H3JAEINNA MHUKDPOAIEKTPOHHKW», KO B,
YPOBEHb KBaJTU(PHUKAIMHU 6).

e Pa3paboTka TUMOBBIX TEXHOJOTUYECKUX MTPOLIECCOB U MJIAHUPOBOK pabOYUX MECT U MPOU3-
BOJICTBEHHBIX YYacTKOB Ha TNPOM3BOJCTBE M3CIUN MHUKPOAIEKTPOHUKH (IpodeccHoHaTbHbIHN
cranaapt 40.058 «HXeHep-TeXHOJIOT IO NPOW3BOJACTBY H3JAEINNA MHUKPOIIEKTPOHHUKW», Kox C,
YpOBEHb KBaJTU(PHUKALMHU 6).

e CoBepIIEHCTBOBAaHHUE MTPOLIECCOB U3MEPEHHI TapaMeTpoB U MOIU(UKAIIMUA CBOMCTB HAHO-
MaTepHaJioB U HAHOCTPYKTYp (nmpodeccuonanbublil crannapt 40.104 «CrienuaiucT 1o U3MEpeHHuIo na-
pamMeTpoB U MOAM(PHUKAIIMN CBOICTB HAHOMATEPHUAJIOB U HAHOCTPYKTYp», koJ C, ypoBeHb KBaTU(UKa-
uu 6).



3. TpeGoBaHus K pe3yJabTATAM OCBOCHUSI JUCIHHUILIMHBI

B cootBerctBUM ¢ ®I'OC BO u OIIOII BO nanpasnenus noarotoBku BO 11.03.04 Dinek-

TPOHMKA W HAHOAZJEKTPOHMKA HM3YYCHHE IUCIMIUIMHBI (MOJIYJsl) €MKOCTHAs CIEKTPOCKOMMs HaHO-
CTPYKTYp HaIpaBJIEHO Ha YaCTUYHOE (HOPMUPOBAHHE IIEMEHTOB CIEAYIOIINX KOMITETECHIINH:

Karteropusi komme- Kon nu nHaumeHoBanue HNuaukaropbl (mMoka3zatesin)
TeHUMH/ THII 32124 KOMIIeTeHIIUH AOCTH/KEHUS] KOMIIeTeHIIUI
Hccnenosarenbekas I1IK-1. Cnoco6en ctpouts | 1K - 1.1.Ciocoben cTpouts puzndeckue u
JeSITENIbHOCTD npocreimme GU3nIecKue | MaTeMaTHYeCKHe MOJIEIH MOJIENIEH, Y3II0B,
U MaTeMaTh4yeckue Mojie- | OJIOKOB
JI1 IpUOOPOB, CXEM, IIK - 1.2. CnocoGeH moip30BaThCsi METO-
YCTPONCTB U yCTaHOBOK JaMH KOMITbIOTEPHOTO MOJAETHPOBAHUS

AIIEKTPOHHUKH M HAHOAIIEK-
TPOHUKHU PA3TUIHOTO
(YHKIMOHATHHOTO HA3HA-
YeHWUsI, @ TAK)KE MCIIOJIb30-
BaTh CTAH/IAPTHBIC
NpOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO MOJIe-
JTMPOBAHHS

B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYJCHT OOJIKCH:

3HATh:

OCHOBHBIE MOJIOKEHUS PU3UKU IPOLECCOB, MPOUCXOSAIINX B OTYIIPOBOJHUKOBBIX CTPYKTY-
pax, KOTOpbIE IPUBOJAT K IOSIBJICHUIO EMKOCTH Ha IIEPEeX01ax METaUI-TI0JIyIIPOBOJHUK, Me-
TaUI—IU3IeKTpUK—TionynpoBoaHuk (MAII-cTpykTypa) wnu p-n—nepexos u T.A.;

0COOEHHOCTH MU3MEPEHUS U KOHTPOJIS ApaMETPOB FeTEPOCTPYKTYP METAILI-IUIEKTPUK-TIONY -
IIPOBOJITHUK METOJIAMH EMKOCTHOM CIIEKTPOCKOIINH;

OCHOBHBIE (PM3MUECKUE MOJIEIH NEPEX01a METAILI-OIYIIPOBOIHUK, JISKAIINE B OCHOBE
IIPOTHO3UPOBAHUSI EMKOCTH IE€TEPOIEPEX0a.

YMerTh:

- HCII0JIb30BAaTh BO3MOKHOCTH U OCOOEHHOCTH METO/Ia EMKOCTHOM CIIEKTPOCKOINHU ISl XapaK-
TepU3alUU HAHOCTPYKTYP, OPUEHTHUPOBAHHBIX HA CO3/IaHKE TPUOOPOB U YCTPOMCTB UHTErpalIb-
HOM, KBAaHTOBOH U (DyHKLIMOHAILHOM 3JIEKTPOHUKY;

JIOTHYECKHU MBICIIUTD, OTIEPUPOBATH C A0CTPAKTHBIMH OOBEKTAMH U ObITh KOPPEKTHBIM B
yHnoTpeOIeHNH MaTeMaTHYECKUX MOHSITUN U CUMBOJIOB JIJISl BBIPAXKEHUS KOJIMUYECTBEHHBIX U Ka-
YECTBEHHBIX OTHOILCHU;

OpPraHU30BBIBATH IIPOLIECC CAMOOOPA30BAHUS BO BDEMEHHOM MEPCIIEKTHBE.

Baaners:

MPAKTUYECKUMU HaBbIKaMU 00paOOTKHU pe3yIbTaTOB EMKOCTHOM CHEKTPOCKOIHHU ISl OIIpeie-
JICHUs1 KOHLIEHTpaUH, IpoduiIel pacipeaeraeHus eKTPUIeCKH aKTUBHOW IpUMeECH, Tiy0o-
KHUX YPOBHEH U UX XapaKTEPUCTHK, FT€HEPALIMOHHOIO BPEMEHN HEPABHOBECHBIX HOCUTENEH 3a-
psiaa, IIOTHOCTU NOBEPXHOCTHBIX COCTOSIHUM U UX PacHpeesICHUs 110 SHEPTUAM U T.Jl. METO-
JIOM €MKOCTHOM CHEKTPOCKOIINH;

METOAAaMHU TEOPUHU BEPOSITHOCTEH M MaTEMAaTHUYECKOM CTaTUCTUKHU, 0OpabOTKH SKCIIEpUMEH-
TaJbHbBIX JJAHHBIX.



4. Conep:kaHue ¥ CTPYKTYpPa JMCHUILIHHBI
4.1. Coaep:xanue pa3iejioB TUCUUIIIIMHbI

B tabnune 1 mpuBOIUTCS ONMUCAHUE COACPIKAHUS NUCIUIUIMHEI, CTPYKTYPHPOBAHHOE IO pas3fe-
JaM, ¢ YKa3aHUeM I10 KOKIOMY pa3zieny GOpMbI TEKYIIEro KOHTPOJIS: 3aliTa J1a00opaTopHOi paboThI
(JIP), xomnokBuym (K), rectupoBanue (T).

Ta6muma 1. Codeporcanue pazoenos oucyuniunbol

Kog ®opma
KOHTPOJIHUPY- | TeKy-
Conaep:xanue pa3ieia eMoii komIe- | Iero
TeHUMHU (WM | KOHTPO-

ee 4acTH) Jast

HaumenoBanue
No pazieia

1 BBenenue IIK-1
. Lemu n 3amaun pucrumimebl. Pollk 1 MecTo MeTo-
B TUCITUTITUHY

JIOB €MKOCTHOHM CIIEKTPOCKOIIMM B HCCIIENOBAHUAX T, K,
MaTepuajoB U CTPYKTYp MHKPO- U HAHOJJIEK- JIP
TPOHHKH.

5 |PusHKa MOBEpPX- ITK-1
. DeHOMEHOJIOTnYecKasi TEOpUsl IOBEPXHOCTH TOJTY-
Hoctu 1 M/JIII-

IIPOBOJIHUKOB: ITOBEPXHOCTHBIE COCTOSHUS M UX T.K,
CTPYKTYPHI Kinaccu(uKkanusi;  TEOpUsl  MPUIIOBEPXHOCTHOM JIP
00J1aCTH IPOCTPAHCTBEHHOT'O 3apsi/ia; paBHOBECHBIN
3apsii B TOBEPXHOCTHBIX COCTOSIHMAX; Judde-
pEHLIMAIbHAS €eMKOCTh B [IOBEPXHOCTHBIX COCTOSIHU -
ax. BeiBoJ1 6230BBIX COOTHOIICHUH.

Teopus nneansHoit MII-cTpykrypsl (CTpykTypa
1 BBIBO/J COOTHOIICHUN AJIL onpeacCICHUA OCHOB-
HBIX ITApaMETPOB)

PaBHOBEeCHBIE XapakTepuUCTUKH peanbHblx M/III-
CTPYKTYp: DHEPreTHYECKHE IHarpaMMBbl, HaIpsKe-
HUE IUIOCKUX 30H, BOJIbT-(papajHble XapaKTepH-
CTHKH.

HepaBnosecnsie mponeccel B MJIII-cTpykTypax:
HEpaBHOBECHOE OOETHEHHE, MEXaHU3MbI pellaKca-
LIMM UHBEPCHOTO CJIOA.

3 Onpenenenue T1IK-1
AMEeKTpo-pu3uye-

CKHX

MCTO,I[ onpeaAcIICHUE TOJIIIUMHBI OKHCJIAa, TUIIA H
YPOBH: JICTUPOBAHUA IMOJIYIIPOBOIHUKA. T’ K’

napametpoB|METOIMKH ~ ONPE/IETICHUsT  3aBUCUMOCTH  TIOBEPX- JIP
MI[H'CTPYKTYP HOCTHOT'O IIOTCHIIMAaJa MOJYyIIPOBOJHMUKA OT yIpaB-
JSIFOILETO HAIPSDKEHMsI, HANpSDKEHUS IUIOCKMX 30H
U TIOPOTOBOTO HAmpshKeHUs, >PPEKTUBHOTO TIO-
BEPXHOCTHOT'O 3apsja.

MeTtoapl onpeaeseHus SHEPreTUYECKOT0 pacpee-
JIEHUs1 MOBEPXHOCTHBIX COCTOsHUM: nuddepeHu-
anbHBli MeTon TepmaHa, WHTErpajbHBIM METOH
bepriynna, meron TemmepaTypHOM 3aBHCHMOCTH
HaIlpsDKEHUS IJIOCKUX 30H ['pes- bpayHa.

Meton ompenenenuss npoduis pacrpeneieHus
MpuMecd B moaynpoBoaHuke. Teopernueckue
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OCHOBBI METOJ]a C YYETOM BJIMSHUS Tepe3apsiKu
MMOBEPXHOCTHBIX COCTOSTHUHM, CBOOOTHBIX HOCUTETIEH
3aps/ia U HapYyILICHNs JTOKAJIBHOU 2JIEKTPOHEUTPAIIb-
HOCTH Ha rTpanuie ob6emnenHoro cnosi(ITompabka
Kennenu-O'bpaiiena).

MeTtopl onpesiesieHus] TeHePalMOHHO-PEKOMONHA -
IIMOHHBIX XapakTepucTuk: Meron llepOcra, meron
MEePEKITIOUCHNs M3 00JIacTH Ccladpoll MHBEPCUH B
CI/IJ'H:HYIO I/IHBepCI/IIO, METO/ HepeKHIO‘-IeHI/IH n3
00J1aCTH CUIIBHOM MHBEPCHH B 001aCTh OOSTHEHUSI.

UccnenoBanme
MOBEPXHOCTHBIX
COCTOSTHHUM
METOIOM
aJIMUTTAHCA

MAII-cTpykTyp

Anmutranc ogHopoaHoit MAII-cTpyKTypbl: aqMuT-
TAHC MOHOYPOBHS IIOBEPXHOCTHBIX COCTOSIHHM, aj-
MHUTTAHC KOHTMHYYMa IIOBEPXHOCTHBIX COCTOSIHUM.
TyHHenbHAsE MOAENb aJMUTTAHCA IIPU 3aXBaTe HO-
CUTENeH 3apsija Ha IPUTPAHUYHBIE COCTOSIHUSA B JU-
JJEKTPUKE.

OnyKTaMOHHAS U TYHEJIbHO-(IIyKTallMOHHAS
MOJIeNIN aIMUTTaHca( TEOPETUYECKHE OCHOBBI METO-
JI0OB C y4E€TOM IPOCTPAHCTBEHHOI'O PACIPEICIICHUS
JIOBYILEK B IUIEKTPUKE).

Meroauka pacdyera HOPMHUPOBAHHOW IPOBOJMMO-
CTH IIOBEPXHOCTHBIX COCTOSSHUM M3 JaHHBIX II0
n3Mepenuto anmurranca M/III-crpykryp. Ocoben-
HOCTH aHaJM3a KPUBBIX HOPMHUPOBAHHOM IIPOBO-
JUMOCTH ofHOpoaHbIX MIII-cTpyKTYD.

OpHOoYacTOTHBIE METOAMKM MCCIENOBaHUSA Ia-
pamerpoB B M/III —cTpykTypax: ImiaHapHO-HEOJHO-
POIHBIE CTPYKTYpBI, CTPYKTYpbl C JIOBYIIKaMH B
OKHCIIE..

I1K-1

T, K,
JIP

KBanToBrie
ceoiictea M/II1-

CTPYKTYpP

KBaHTOBEIE CBOMCTBA MMPUIIOBCPXHOCTHLIX CJIOCB
IMPOCTPAHCTBCHHOT'O 3apsaaa B CUJIbHBIX 3JICKTPHYC-
CKUX IIOJIAX: YCIIOBHA O6pa30BaHI/I${ KBa3uIABYMEP-
HOI'0 JJICKTPOHHOI'0 rasa, INIOTHOCTb KBAaHTOBBIX
COCTOSSHUH W KOHOCHTPpAOUA KBasUABYMCPHOI'O
OJICKTPOHHOT'O I'a3a, SOHCPIreTUICCKUX CIICKTP.

KBaHTOBEIE CBOMCTBA JABYMCPHOI'O J3JICKTPOHHOI'O
ra3a B CHJIBbHBIX MAarHuTHBIX IIOJIAX: MAarHHMTHOC
KBAaHTOBAHUC U SHCpFeTI/I‘IeCKHﬁ CIICKTpP, INIOTHOCTD
" CIICKTP SQHCPICTUICCKUX COCTOSTHHI.

KsanToBeiil apdext Xomna: ycnoBus HaOIIOACHUS
U METOJbl U3MEPEHHUS, METPOJIOTHUECKOE MPUMEHE-
HUE.

I1K-1

T,K,
JIP

MeTtonanl
€MKOCTHOM CITeK-
TPOCKOIIHH
B MCCJIEIOBAaHUH
HaHOCTPYKTYD

MeToap! onpeAeIIeHNsT YHEPTETHICCKUX W TUHAMUIC-
CKHX XapaKTEPUCTUK FE€TEPOCTPYKTYP C KBAHTOBBIMU
TOYKAMHU.

Meton abcoOIMOHHO-EeMKOCTHOM CIIEKTPOCKOIHH: OCHO-
BbI, 0COOEHHOCTH HpaKTH‘IeCKOﬁ pcajin3aliuii U BO3MOXK-

IK-1

T.K,
JIP
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HOCTH METOa

4.2. CTpyKTypa JMCHHILIHHBI

Tabauya 2. Obwas mpyooemxocms oucyuniunvl cocmaensem 4 zauemuwolx eounuy (108 1acoB)

TpynoéMKoCTD, 4achl
Bup padorsl
5
Bcero
ceMecTp
O01mas Tpy10eMKOCTH (B Yacax) 108 108
KonrakTHas pa6ora (B yacax): 34 34
Jlextmm (JI) 17 17
J1a00paTOPHBIE 17 17
CamocrosiTesibHasi padora (B 4acax), B TOM 47 47
yucJie U KOHTAKTHAs:
CamocTosiTenbHOE U3yUEHUE Pa3/IeoB
IHoaroroBka M NpoOXo:KIeHUE MPOMEKYTOY- 27 27
HO# aTTecTamuu
Bua npoMexyTO4YHOM aTTeCTAIMU IK3aMeH
4.3. JlekInoHHLIE 3aHATHSA
Tabauya 3. llepeyeHb NEKIMOHHBIX 3aHATHI
Kon
Ne KOHTPOJIHPY-
/- Tema eMoii Kome-
wn TeHI UM (NI
ee 4acTu)
1 2
Henu u 3agaun AMCUMIUIUHEL. POJIb 1 MECTO METO/I0B EMKOCTHOM CIIEKTPO- [IK-1
1 CKOIMHU B UCCIIEJIOBAaHUSX MAaTEPUATIOB U CTPYKTYP MUKPO- U HAHODJICK-
TPOHHUKH.
2 ®usuka nosepxHocty 1 M/III-cTpykrypsl TK-1
ITK-1
3 Onpenenenue daekTpoduznueckux mapamerpo MJIII-cTpykTyp
4 HccnenoBanue NoBEpXHOCTHBIX COCTOSTHUNA MeTon0M aaMmuTTanca MJITI- TIK-1
CTPYKTYP
5 KBanrtoBsie cBoiictBa MIII-cTpykTyp TIK-1
6 MeTo/1bl EMKOCTHOM CIIEKTPOCKONUHU B UCCIEAOBAHUN HAHOCTPYKTYP TIK-1
4.4. IIpakTuyecKkue 3aHATHS
Tabmuua 4. Tembl NPaKTUYECKUX 3aHATUI
Kon
No KOHTPOJIHPY-
/_ Tema eMoii Komme-
1/ TeHun (WJIn
ee 4acTH)
1 Oo6nacth mpoctpancTBeHHOTO 3apsiaa (OI13) B paBHOBECHBIX YCIIOBHUSX. IK-1
2 30HHas AMarpaMMa MpUIOBEPXHOCTHOM 001acTH MOJYNPOBOIHUKA B ITK-1
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PaBHOBECHBIX YCIIOBUSX. 3aps] B 0071aCTU MPOCTPAHCTBEHHOTO 3aps/a.
Ypasuenue Ilyaccona nns OII3. Beipaxkenue s 3apsaa B OI13.

dopmMa NOTEeHIHUAIBHOTO Oapbepa Ha MOBEPXHOCTH MOIYTIPOBOIHUKA. I1K-1
EmKocTh 0651acTH MpOCTpaHCTBEHHOTO 3apsiaa. BiusHue BIpOXICHUS Ha
xapakrepuctuk OII3 nosynpoBoHUKa.
BoubT-apanneie xapakrepuctuku cTpykryp MAIT . I1K-1
Emkocte M/III-cTpyKTyp DKCIEpUMEHTAIBHBIE METOAbI N3MEPEHHUS IK-1
BOJIBT-(papaiHbIX XapakrepucTuk. Onpenenenue napamerpos M/II1-
CTPYKTYp Ha OCHOBE aHajm3a C-J-XapaKTepUCTHUK.
IIpeIeJICHNE IITIOTHOCTU ITOBEPXHOCTHBIX COCTOSIHUM Ha TPaHULE pa3zena IK-1
MOJIYIIPOBOJIHUK — JUANEKTpUK. DiyKTyanuu moBEpXHOCTHOTO NOTEHIIM-
ana B M/III-cTpykTypax.
Bunpl ¢paykTyanuii moBepxHOCTHOTO noTeHnana KonaeHncatopHas ITK-1
mozenb ['oetideprepa st GIIyKTyaluil MoBEpXHOCTHOTO MOTEHITHATIA.
CpennekBaapaTuyuHas QIyKTyalusi HoTeHIuana, o0ycloBICHHAs CH-
CTEMOM CIIY4alHBbIX TOYEYHBIX 3apsI0B.
JByMepHbIe 21eKkTpoHbl. Y paBHeHue Illpenunrepa uis 3J1€eKTpoHa B ITK-1
OII3. T1710THOCTH COCTOSIHUI B ABYMEPHOM MOJ30HE.
4.5. JlabopaTtopHbie padoThl
JlaGopaTopHbIe 3aHATHS HE IPEIYCMOTPEHBI paboueil mporpamMmmoin
4.6. CamocTosiTe/IbHOE M3Yy4YeHHE Pa3/ie/10B M CUHUILIHHBI
Tabnuya 5. CamocmosamenvHoe uzyieHue pazoeios OUCYUNIUHbL
Kon
Ne KOHTPOJIUPY-
n/ Bomnpocsl, BEBIHOCUMBIE Ha CaMOCTOSITEIBHOE U3yUEHUE eMoii KomIe-
o TeHIUu (WU
€€ 4aCTu
Meroavka pacyera HOpPMUPOBAHHON ITPOBOIMMOCTH TOBEPXHOCTHBIX COCTO- [TK-1
1 STHUW U3 JaHHBIX 10 u3Mepenuto anmutranca MII-ctpykryp. OcobeHHocTH
aHaJIM3a KPUBBIX HOPMHUPOBAHHOM MPOBOAUMOCTH OJHOpoAHBIX M/III-cTpyKk-
TYP.
MeTtoauku onpeaeneHus: 3aBUCMMOCTH IMOBEPXHOCTHOT'O OTEHIMAJIA MOJTy- I1K-1
2 | IpOBOAHMKA OT YNPABJISIOLIETO HANPSHKEHUS, HAPSKEHUS TUIOCKUX 30H U
MIOPOTOBOr0 HaNpsikeHus, 3 HEKTUBHOIO MOBEPXHOCTHOTO 3aps/ia.
Mertobl onpeeNeHus TeHePAMOHHO-PEKOMOMHAIMOHHBIX XapaKTePUCTHK: [K-1
3 | Meron LlepOcTa, MeTOA MepeKIoUeHus u3 006JacT caaboii HHBEPCUU B CHIIb-

HYI0 MHBEPCHUIO, METO/] TICPEKITIOYCHUS 13 00JIaCTH CHIIBHON HHBEPCUU B
oOJ1acTe 00EIHEHYS.

4.7. KypcoBasi padora

KypcoBas paboTa He mperycMOTpeHa MporpaMMoii.

5. OueHouyHbIe MaTepuabl A/l TEKYLIero U py0e;kHOro KOHTPOJISI YCIIeBaeMOCTH

U MPOMEKYTOUHOI aTTecTauuu

OHGHO‘IHI)IG MaTepHralibl I TCKYIICTO, pY6e)KHOFO KOHTPOJIA yCIIEBACMOCTH U IIPOMCIKYTOU-
HOW aTTeCTallMi CTYACHTOB IO JHCIUIUIMHE ONPEACISIOTCS Y4YeOHBIM IUTAHOM O0pa3oBaTeIbHOMN
IIPOrpaMMBbl U AEUCTBYIOUIUM IOJIOKEHUEM O OaJIJIbHO-PEUTHHIOBOM CHCTEME aTTECTAlluU CTYAEHTOB
oOyyarommuxcss Mo TporpaMMam BbICIIEro oOpasoBanus KabapamHo-bankapckoro yHuBepcuTeTa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). [Ipu aTTectaniuu oOy4JaromIMXcsi OICHUBACTCS Ka4eCTBO pa-
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00THI Ha 3aHATHUAX (YMEHHE BECTH TUCKYCCHIO, CIIOCOOHOCTh YETKO (HhOpMYyTUpPOBATH CBOM MBICIIN),
YPOBEHb MOJTOTOBKU K CaMOCTOSITENIbHOMN /1eATeNbHOCTH, KaUeCTBO BBIMOIHEHUS 3aJlaHuil (KypcoBOH
paboThl, 1abOpaTOpHBIX PadOT U 1p.). Tekymuil u pyOeKHbIM KOHTPOJIb YCIIEBAEMOCTH CTY/IEHTOB 10
JUCIUIUIMHE TPOBOAMUTHCA 10 TPEM KOHTPOJIbHBIM ToukaM. B konue 1/3 cemectpa 1-s KOHTposibHAs
TOYKa, BTOpast KOHTPOJIbHAs TOUKa- KOHell 2/3 cemecTpa, a TpeThsl KOHTPOJIbHAS TOUYKA MOCIETHUE JIBE
Hezenu cemectpa. Pacnipenenenue 6amioB B paMkax OalsIbHO-pEHTUHIOBOM CHCTEMBI aTTECTALUU CTY -

JACHTOB NPHUBCIACHO HUIKC:

Tabauya 6. Pacnpedenenue 6annose mekyuje2o u pyoercHo2co KOHTPOIIS

Ne O6mast 1-1 TouKa 2-51 TOYKA 3 Touka
cymMma
1. | Texkymmii KOHTPOJIb
MOCEILICHNUE 3aHITHMI 10 6an- 3 3 4
JIOB Oaia Oara Oamra
2. | PyGexHbIii KOHTPOJIb
TECTUPOBAHUE 15 6an- 5 5 5
JIOB 0aJIoB 0aioB 0aoB
KOJUJIOKBUYM 45 15 15 15
Oayia 0ajuIoB 0aoB 0aoB
Hroro 70 23 23 24
0a/J10B 0anjia o0asia oayia

5.1. KossiokBymM

B cemectpe mpoBoasATCs 3 KOJUIOKBUYMa, KaKbIi U3 KOTOPBIX OLIEHUBaeTCs B npeenax ot 0
1o 15 6amnos. Takum 006pa3oM, MaKCUMaIbHOE KOJIMYECTBO OAIIOB, KOTOPHIE MOXKET MOJIyYUTh CTY-
JICHT IPU YCJIOBUH YCHEIIHOM Claul TPeX KOJJIOKBHYMOB paBHO 45.

Ha xomnokBuyMax KOHTpoIupyercs (OpMUPOBAHKE dJIEMEHTOB NMPO(HECCHOHATLHONW KOMITE-
teHuuu [1K-1. Hwxke npuBeneH npuMepHbIil mepeueHb BOIPOCOB U 3a/1aHHM, BBIHOCUMBIX Ha KOJI-
JIOKBUYMBI:

1-xonnoxeuym (Pazoen 1,2):

1. TIoBepXHOCTHBIE 3JIEKTPOHHBIE COCTOSHUS U UX KJIACCU(PUKALIUS.

2. Teopwust IPUNOBEPXHOCTHOM 06JaCTH MPOCTPAHCTBEHHOT'O 3apsi/ia MOJIyIPOBOAHUKA.
3. PaBHOBeCHBII1 3apsi/i B TOBEPXHOCTHBIX COCTOSIHUSIX.

4. TuddepennmanbHas EMKOCTb MOBEPXHOCTHBIX COCTOSHUH .

5. Teopus nneansuoi M/III-cTpyKTypBI.

6. DHepreTHyecKre 30HHbIE AUarpamMMsl. HanpspkeHue MIoCKuX 30H.

7. Bonbr-dapaansie xapakTepucTuku peaabHbeix MAII-cTpykTyp

8. AHanu3 HEPaBHOBECHBIX MPOLIECCOB.

9. HepaBHOBecHOE 00 THEHUE TOTYIPOBOAHUKA.

10. MexaHu3MBbl penakcalii HHBEPCUOHHOTO CJIOS.

1-xkonnoxeuym (Pazoen 3,4):

11. Omnpenenenue TUMA MPOBOJUMOCTH M YPOBHS JIETUPOBAHUS MTOIYIPOBOIHUKA.

12.  Omnpenenenue 3aBUCHMOCTH ITOBEPXHOCTHOT'O MOTEHI[MAJIa OJYIPOBOIHUKA OT YIPABISAIOLIETO
HaANPSDKEHUSI.

13.  Omnpenenenue HanpsKEHUs! IIIOCKUX 30H U IIOPOrOBOI'O HAIIPSKEHUSI.

14.  Omnpenenenue 3HEKTUBHOTO MOBEPXHOCTHOTO 3apsija.

15. Omnpenenennie HEPTETUUECKOTO PACTIPEEICHHUS TOBEPXHOCTHBIX COCTOSIHUM

16. Nuddepenumnansubiii Mmeton Tepmana.

17. HWnrerpanbubiii MeToa beprioynna.

18. Omnpenenenue npoduis pacnpeesieHus JeTUPYIOLIEH MPUMECH B MOIYIIPOBOIHHKE.
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19.
20.
HUS.
21.

IJIaHapHO-HEeOqHOPOoAHbIX M/III-cTpyKkTypax.

22.

HEJBbHBIX 3(h(HEeKTOB.
23.  DKchpecc-MeTOIHUKH ONPEEIeHU TOBEPXHOCTHBIX TapaMETPOB.

MeTton nepekiitoueHus U3 001acTH C1ad0i MHBEPCUH B CUIIbHYIO HHBEPCHIO.
Meroa nepexiroueHus U3 00J1aCTH CUIIFHOW MHBEPCHH B 00J1aCTh C1ab0i MHBEPCUU — 00eIHE-

3-xkonnokeuym (Paszoen 3,6):

I/ICCJ’I@}IOB&HI/IG CI)J'IYKTyaHI/IOHHI)IX U KUHCTUYCCKUX IMapaMETPOB ITOBEPXHOCTHBIX COCTOSTHHH B

Onpenenenre noBepxXHOCTHBIX apameTpoB MIII-cTpykTyp ¢ yueToM (QIyKTyallMOHHBIX U TYH-

1. KBaHTOBBIE CBOMCTBA MPUITOBEPXHOCTHBIX CIOEB IPOCTPAHCTBEHHOT'O 3apsA/ia B CUIIBHBIX JIEKTPHU-

YCCKHUX ITOJIAX

PN R WD

TOBBIMH TOYKAMHU.
9. MeTtoa aGCOOIIMOHHO-EMKOCTHOM CTIEKTPOCKOIIMH: OCHOBBI, 0COOCHHOCTH MPAKTHUECKOW peann3a-
[IUU ¥ BO3MOXXHOCTH METOJA.

VYcnoBus 00pazoBaHUs KBa3HIBYMEPHOI'O JIEKTPOHHOTO Ta3a
KBaHTOBBIE CBOICTBA ABYMEPHOTO JIEKTPOHHOI'O I'a3a B CMJIBHBIX MAarHUTHBIX MOJIAX
MarsuTHoe KBaHTOBAaHHE U SHEPTETUUYECKUI cieKTp 2D-HocuTeneil B MarHUTHOM T10J1€
KBanToBbiit 3¢ ekt Xomna (KOX)

YcnoBus HabmoeHus 1 Metoabl u3mepenuit (K9X)
Metponoruueckue npumenenus (K2X)

MeTto/b1 onpe/iesieHus: SHEPreTUYECKUX U TUHAMUUECKHUX XapaKTEPUCTUK FETEPOCTPYKTYP C KBaH-

Memoouueckue pexkomenoayuu

IIpn moAroTOBKE K KOJUIOKBUYMY CIIEQYET, IPEKIE BCETO, IPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETUTh B HUX MMEIOIIMECS BOIPOCHl KOJUIOKBHUyMa. Eciin Kakue-To BONPOCH BBIHECEHBI Mperno/ia-
BaTeJIeM Ha CaMOCTOSITENIbHOE U3yUeHHe, CIIeyeT OOpaTUThCS K yueOHOM IuTeparype, peKOMEHI0BaH -
HOM mpernojiaBaTeieM B KauecTBe UCTOYHUKA. [Ipy MOAroTOBKE K KOJIOKBUYMY TaK:Ke€ PEKOMEHIYeT-
Csl TOCELICHHE KOHCYJIbTALMH JUIsl CBOEBPEMEHHOIO CHATHS BO3HMKIIMX BOIPOCOB B IIPOLECCE
noAroToBKU. KolsIoKBUYM MPOBOJUTHCS B BUI€ YCTHOTO ONPOCa U COOECEeI0BAaHUS CO CTYICHTOM.

Kpumepuu oyenusanus

CreneHb MOATOTOBJICHHOCTHU CTYACHTA HAa KOJUIOKBUYMEC OLCHHMBACTCS IO CICAYIOIIHWM KPUTEC-
pusaAM: - ACHOCMb, 4emKOCnib U 00KA3aMENbHOCIb UJIONCEHUS OMBEMO8 Hd eonpocsl, - e1a0eHue
cneyuanbHbiMu mepmunamuu, CUCmMemMmHoCnlb 3HAHULL NO meme KOJUIOK8Uymda. Hixe MMPpUBCACHA MIIKaJIa

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

0 6aj10B 5-8 0aJs10B 9-116a/10B 12-13 6ann10B 14-156a7710B
Ecmn otsets! | CTyneHt He | CtyneHT Bianeer | BnageeT yueOHbIM | CTyAEHT BiaJeeT B
CTyJEHTa IO | OCBOMJI 00s13a- | OCHOBHBIM MaTepuaoM, BbIHE- | TIOJTHOM o0beme
y4eOHBIM TEJIbHBIN MH- | 00bEMOM 3HAHMUU | CCHHBIM Ha KOJ- | IPOrpaMMHBIM
MaTepuana HUMYM 3HaHUH | M0 TeMaM KOJ- | JIJOKBUYM IIOYTH B | MaT€pHaloM,  BbI-
KOJUIOKBHYMa | IIpeiMeTa, HE | IOKBUYMA, HPOSIB- | IOJHOM o0beMe | HECEHHBIM Ha KOJI-
OLICHMBAIOTCS | CIOCOOEH  OTBe- | JISeT 3aTpyJHEHMs | (MMeloTcsd  mpole- | TOKBUYM,  JOCTa-
KOJINYECTBOM | TMTh Ha BOINPOCHI | B CaMOCTOSTENb- | Il B 3HAHUAX | TOYHO riy0oKo
0ayI0B MEHEe | Ja)ke MpHU JOMOJ- | HBIX OTBETaX, JO- | TOJbKO B HEKOTO- | OCMBICIMBAET TEMY
4, TO CTyJeH- | HUTEIbHBIX HABO- | IyCKaeT  HETOY- | PbIX, 0co0eHHO | (pa3fen), Ucyeprnbl-
Ty BBICTaBJISI- | JSIIUX BONPOCAX. | HbIe (OPMYIHPOB- | CIOKHBIX BalOLllE  OTBEYaeT
erca 0 Oai- KM, B IIpoliecce OT- | BOIIpOcax); C€aMo- | HA BCE BOIPOCHI,

JOB.

BeTa  JIOMyCKaeT
OMMMOKH 1O CYIIe-

CTOATCIIBHO M OT-
YaCTHU IIpU HABOJA-

BBIACIIACT IIPHU 3TOM
CaMO€ CYHICCTBCH-
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CTBY BOIIpOCa.

IIMX BOIPOCaX JaeT
MTOJTHOIIEHHBIE  OT-
BC€TBI Ha BOHpOCBI;
HE BCETJa BBIJIEIS-
eT HauOoJee cyIe-
CTBEHHOE, HE J0-
MyCKAaeT CEPbE3HBIX
OIINOOK B OTBETAX.

HOE, YMEET aHaJH-

3UpOBATh, cpas-
HUBaeT, Kiaccugu-
IIUPOBATh,

00001aTh, KOHKpE-
TU3UPOBATb M CH-
CTEeMAaTU3UPOBATH
MPOTPaMMHBIN
MaTepuan,  YeTKO
dbopmupyeT  OTBe-
TBI.

5.2. TecTnl

TectupoBaHue 1o U3y4aeMbIM pa3jieiaM MPOBOAUTCS 3 paza B cemecTp. Ha Tectax KOHTpoImpy-
eTcst popMHUpOBaHUE IEMEHTOB MpodeccroHanbHbix kKomneTennuii [1K-1. Hmke npuBenensr 00pasibt

TECTOBBIX Sa,Z[aHHfII

1. 3aoanue {{ 535 }} 2

OTMeThTe paBUIIbHBIN OTBET
Merton BeIcOKOYacTOTHBIX C-V XapakTepuCTHK
M Tlepron 3MEPUTENHLHOIO CHTHAJA CYIIECTBEHHO MEHBIIE BPEMEHH JKM3HU HEOCHOBHBIX HOCUTEIEN

3apsiaa

Obpa3yvl mecmosuvlx 3a0aHUL:

] HCpI/IOI[ HU3MEPUTEJIBHOTO CUT'HaJIa CYIIIECTBEHHO Ooublire BPEMECHHU KU3HU HEOCHOBHBIX HOCHUTEJICH

3apsia

] HCpI/IO,[[ HU3MCPUTCIIBHOI'O CUT'HAJIA IO MOPAAKY BCJIMYMHBI paBCH BPEMCHU KU3HU HEOCHOBHBIX HOCH -

TeJe 3apsiaa

2. 3aoanue {{ 536 }} 3

OTMmeTbTe paBUWIbHBIN OTBET

1

o

2
1L

|||—-—|

TeHEPaTOp MUI000PA3HOTO HANPSKCHUS

JBYXKOOPJAHHATHBII caMOIuceL

O

- obpazert
3. 3aoanue {{ 537 )} 5

OTMeThTE TPaBWIbHBIN OTBET

M 1-
L] 1- smeKTpoOMeTpUYECKHUi YCHITUTEIb
0 1-

1

|||—I

|||—|

=
- -
[1
o

[

[

I'enepaTop MTMHEWNHO MEHSIOIIETO HANIPSAKEHUS

I||—4r—|

M 1-
[0 1- I'eneparop Majio CHTHAJILHOTO HAIIPSKEHHMS
O 1-

MAII-cTpykTypa
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L] 1- cuaxpomeTeKkTop
[J 1-aBYXKOOPIMHATHBIN CaMOTIHCEIT
0 1 -ycumurens

4. 3aoanue {{ 538 }} 6

OTMeThTE HpaBHHBHLIﬁ OTBCT
B03MOXHOCTH BBICOKOYAaCTOTHOT'O BOJIBT(apasHOro MeToaa
M onpezenenue THIIA TIPOBOIUMOCTH MOIOKKA
M onpezencHue BeTMINHBI M 3HAKA BCTPOSHHOTO 3apsijia
M onpenenenue BeMMIUHbI U TPOGHIIS KOHIETPALMH JIETHPYIOIIEN TPUMECH
[] ompeneneHne TOMMIMHBI TO3aTBOPHOTO AUDIICKTPHUKA

5. 3aoanue {{ 539 }} 7

OTMeThTE TPAaBWIbHBIN OTBET
Wnterpanpubiit Meton C-V XapakTepuCTHK
M wmeron bepriyuna
[J meton I'pest -bpayna
[J meron Tepmana
6. 3aoanue {{ 540 )} 31

OTMeTLTe HpaBI/IJ'IBHHﬁ OTBCT
Lo 1
1 3 [ ] 4

2
1T

|||—-—|

[] 2- reneparop muioo6pasHOro HATIPSKEHHUS
M 2 - oOpasery

[ 2- 3JIeKTPOMETPHUECKHH YCHUITUTETh

[] 2- mIByXKOOpPIHHATHBII CaMOIHCEI]

7. 3aoanue {{ 541 }} 33
OTMmeThTe IpaBUIIBHBIN OTBET

1
11@‘3_4

2

|
1
|||—-—|

(] 4- rerepatop nu006pa3HOTo HAMPSIKEHUS
L] 4- snekTpoMeTpUYEeCKHUil YCHITNTEb
M 4- qByXKOOpIMHATHBINA CAMOIIUCEL
[ 4 - obpazern
8. 3aoanue {{ 542 }} 32
OTMeThTE TPaBUIbHBIN OTBET

l@— 1
1 3 [ ] 4

2
T

|||—-—|

(1 3- rereparop nu006pa3HOro HANPSKEHHS
M 3- 251eKTPOMETPHIECKHI YCHITUTEND
(] 3- AByXKOOpAMHATHBII CaMOIHUCEI]
[J 3- obpaszen
9. 3aoanue {{ 543 }} 51
OTMmeThTe TPaBUIIBHBIN OTBET

13



|||—|

=
[ e -
s
I

[

[

I||—4r—|

2- 'eneparop IMHEHHO MEHSIOUIETO HAMPSKEHUS
2- I'eHepaTop Maj0 CUIHAJIbHOT'O HAIPSDKEHUS

2- MII-cTpykTypa

2- CHHXPOJETEKTOP

2-TByXKOOPAMHATHBIN CaMOMHCeI]

2 -yCUIUTENH

Memoouyeckue pexomenoayuu

Tecmwbi — 3TO BONPOCHI WX 3aJ]aHUsI, TPEAYCMATPUBAIOIINE KOHKPETHBIN, KPaTKUM, YETKUN OT-
BET HA UMCIOLIUECCA 3TAJIOHBI OTBETOB. HpI/I CaMOCTOSITEIILHON MOATOTOBKEC K TCCTUPOBAHUIO CTYACHTY
HEOOXO0IUMO:

a) TOTOBSCh K TECTUPOBAHMIO, MPopaboTaTh MH(OPMAIMOHHBIN MaTepual MO IUCLUILINHE.
[TpoKOHCYIBTUPOBATHCS C MPEINOoIaBaTeIeM 10 BOPOCY BbIOOpa yueOHOM JIUTEpaTyphl;

0) 4eTKO BBISICHHTE BCE YCIIOBHs TECTUPOBaHMS 3apaHee. 3HaTh, CKOJIBKO TecTOB Bam Oyxer
MPEJI0AKEHO, CKOJIbKO BPEMEHH OTBOAMTCS HAa TECTUPOBAHKE, KAKOBA CUCTEMa OLIEHKU Pe3ysbTaToOB U
T.J.

B) mpucTynas K paboTe ¢ TecTaMy, BHUMAaTEJIbHO U JI0 KOHLA MPOYTUTE BOIPOC U Mpejasiara-
eMble BapuaHTbl OTBETOB. BriOepure mpaBuibHbIE (MX MOXKET OBITh HEcKonbko). Ha oraenbHOM
JUCTKE OTBETOB BBIMULINTE HU(PY BOIpoca U OyKBbI, COOTBETCTBYIOIINE MTPABUIIbHBIM OTBETaM;

F) B IpoHeCcCe pCHICHUA KCIIATCIIbHO MPUMCHATL HCCKOJIBKO IMOAXOAOB B PCHICHUU 3aJlaHUA.
OTO TMO3BOJSET MAaKCUMaJbHO THOKO OINEpUpoBaTh METOAAMM pEIICHHs, HaXoAs KaXIblil pas
ONTUMAJIbHBIA BAPUAHT.

1) eciii Bel BCTpeTrim upe3BbIYaiiHO TPYIHBIN 11t Bac Bompoc, He TpaTbTe MHOTO BpEeMEHH Ha
Hero. [lepexonure k apyrum tectaM. BepHuTech kK TpyIHOMY BOIPOCY B KOHIIE.

€) 00s13aTeIPHO OCTAaBbTE BPEMS JJII POBEPKH OTBETOB, YTOOBI N30€kKaTh MEXaHUYCCKUX OIIIH-

OOK.
Kpumepuu oyenusanus
Tabmuna 8. Kpumepuu oyenusanus pe3yiomamos mecmuposans
OneHka

HEY/IOBJICTBOPHUTEIHHO YIOBICTBOPUTEIHLHO XOPOIIIOo OTJIINYHO

0 GamoB 3 Gamna 4 bamna 5 6amioB
Menee 50 % mnpaBmwibHO BbI- | 50-70%  mpaBuibHO | 71-85% mnpaBmib- | 86-100% mnpaBuiib-
MOJIHEHHBIX 3aJaHNMH. BBIIIOJIHEHHBIX 3a/a- | HO BBIIOJHEHHBLIX | HO  BBIIOJIHEHHBIX

HUMN. 3aIaHuHN. 3aJaHUH.

5.3. 3apanus 1Jist 1a00PATOPHBIX 3aHATHI
He npedycmompeno paboueii npoepammoti
5.4. IIpomeskyTOo4Has aTTeCTALMSA
(Konmponupyemasn komnemenyus I[1K-1)

I/I3yquI/Ie JAUCHUIUINHBI 3aBEPIIACTCSA YCTHBIM 5K3aMCHOM. HpI/IMepHHI\/’I NEpCUCHb OCHOBHBIX
BOITPOCOB BBIHOCHMBIX HA 3K3aMCH IMMPHUBCICH HUXKCE!
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S Aol

13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.
24.

25.
26.
27.
28.
29.
30.

[ToBepXHOCTHBIE 3JIEKTPOHHBIE COCTOSIHUS U UX KJIaCCU(PHUKAINS

Teopust NpUMOBEPXHOCTHOM 00JIACTH MPOCTPAHCTBEHHOT'O 3apsija MOIyIpPOBOAHUKA
PaBHOBeCHBIN 3aps]] B IOBEPXHOCTHBIX COCTOSHUSX.

JuddepenunanbHas EMKOCTh TOBEPXHOCTHBIX COCTOSTHUM

Teopus uneansnoit MIII-cTpykTyphl

DHepreTuyeckye 30HHbIe quarpammbl. HanpsbkeHue miockux 30H

BounbT-dapannsie xapakTepucTuku peaabHbix M/IIIT-cTpykTyp

AHanu3 HepaBHOBECHBIX MPOIIECCOB

HepaBHoBecHOe 00eHEHUE MTOTyTIPOBOAHUKA

MexaHu3Mbl perakcalui HHBEPCUOHHOTO CIIOS

Omnpenenenne TMNa NPpOBOJUMOCTH M YPOBHS JIETHPOBAHMS ITOJIyIIPOBOTHHUKA
Omnpenenenre 3aBUCUMOCTH OBEPXHOCTHOTO NMOTEHIMAA MOJYyIPOBOIHUKA OT YIIPaB-
JISIOLIETO HANPSHKEHUS

Omnpenenenre HaNpsHKEHUS TUIOCKUX 30H U TIOPOTOBOTO HANPSKEHUS

Omnpenenenue 3¢pGEeKTUBHOTO TOBEPXHOCTHOTO 3apsiaa

Onpenenenre HEPreTUYECKOro pacipeieeHs TOBEPXHOCTHBIX COCTOSHUMN
Huddepennmansueiii Mmeton Tepmana

WNuterpaneusiii Mmeton bepriynaa

Onpenenenue npoduis pacnpeeieHus JerupyoNei MpruMecH B MOJIyPOBOAHUKE
Meton nepekitoueHus U3 001acTu ci1aboil HHBEPCUH B CUIIbHYIO HHBEPCHUIO

Mertoa nepexiroueHus U3 00JacTi CHIIbHOW MHBEPCHH B 001acTh cliaboil MHBEpCHU -
o0eqHEHNS

HccnenoBanue (GayKTyallMOHHBIX M KHHETHUECKUX MAapaMEeTPOB MOBEPXHOCTHBIX COCTO-
STHUUM B IUTaHApHO-HEOJHOPOoAHBIX M /III-cTpyKTypax

Omnpenenenre NOBEpXHOCTHBIX apameTpoB MII-CTpyKTyp ¢ yueToMm (QryKTyaroH-
HBIX ¥ TYHHEJIbHBIX 3G ()EeKTOB

DKCIpecc-METOANKH OIPEIEIEHNs IOBEPXHOCTHBIX IapaMETPOB

KBaHTOBBIE CBOMCTBA MPUITOBEPXHOCTHBIX CIOEB MIPOCTPAHCTBEHHOTO 3apsi/ia B CHIIb-
HBIX JIEKTPUUECKHUX MOJIAX

YcnoBus o0pa3zoBaHus KBa3UJIBYMEPHOTO 3JIEKTPOHHOTO Ta3a

KBaHTOBBIE CBOICTBA ABYMEPHOI'O AJIEKTPOHHOI'O T'a3a B CUJIbHBIX MarHUTHBIX TOJISAX
MarnuTHoe KBaHTOBAaHHE U SHEPTETUYECKHN cIeKTp 2D-HocuTeneil B MarHUTHOM I10JIE
KBanToBblit 3¢ pext Xomna (KOX)

YcnoBus HabmoaeHus 1 MeToabl n3mepenuit (K9X)

MeTtponoruueckue npumenenus (K9X)

Memooduueckue pexomenoayuu npu NOO20MOBKe K IK3AMEHY

ITonroToBka cTyJIEHTOB K 9K3aMEHY BKJIIOYAET MPopabOTKy JEKIHH, B TEYEHUE CEMECTpa U He-
IIOCPEJICTBEHHYIO IIOATOTOBKY B JIHM, IIPEAIIECTBYIOIIME JK3aMEHY, BKIIIOYas, MOATOTOBKY K KOJI-
JIOKBUyMaM, TECTUPOBAHHIO, BBIMIOJIHEHUIO JJAOOPATOPHBIX PadOT U UX 3alUTY.

JU11 TOrOTOBKM K OTBETaM Ha SK3aMEHAllMOHHBIE BONPOCH! (OHU BBIJAIOTCS B KOHIIE CEMECT-
pa) CTYJIEHT JI0JIKEH MCIIOIb30BaTh HE TOJIBKO KypC JICKIMH, HO 1 OCHOBHYIO U JTOTIOJIHUTEIbHYIO JIU -
TepaTypy AJis BEIpaOOTKH YMEHUS 1aBaTh Pa3BEPHYThIE OTBETHI HAa MIOCTABJIEHHBIE BOIIPOCHI.

B xozme moAroToBkM K 3K3aMeHY CTYAEHTY HEOOXOJMMO oOpaiiaTb BHUMaHHME HE TOJIBKO Ha
YPOBEHb 3aIIOMUHAHUS, HO U Ha CTENECHb IIOHUMAaHUs U3y4aeMbIX BOIIPOCOB. MeXaHNYECKOE 3allOMHU-
HAHUE YUCJIOBBIX 3HAYCHUM XapaKTEPUCTHK MAaTEpUAIOB HE PEKOMEHAYETCS, HO CTYyAEHT JOJDKEH OT-
YETIIUBO MPEICTaBIATh cede MOpAJOK ITUX BelnnuuH. HemocpeacTBeHHas MOArOTOBKA CTYAEHTA K 3K-
3aMEHY JOJDKHA B PasyMHBIX MPONOPLHMAX COYETAaTh M 3allOMUHAHUE, U MOHUMAHHUE NPOTPAMMHOIO

MarepHania.

Kpumepuu oyenusanus
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ITo uToram sK3aMeHa CTYJEHTY, U3 MAaKCUMaJILHOIO KOJIMYeCcTBa OaoB, kKoTopoe cocrasiser 30,

BBICTABJIAETCS:

1)ot 27 no 30 6annoB, eciau BiageeT MPOrpaMMHBIM MaTEpUAJIOM 10 TUCHUIUIMHE B TIOJHOM
00BEME; JOCTATOUHO INTyOOKO OCMBICIMBAET AUCHUILIMHY, HCUEPIIBIBAIOIIE OTBEYAET HA BCE BOIPOCHI;
yMeeT aHaJIM3UpOBaTh, CPABHUBATh, KJIACCU(PUIIMPOBATH, 00001aTh, KOHKPETU3UPOBATh U CUCTEMATH-
3UpOBaTh U3YUYCHHBIN MaTepuall, yCTaHABIUBATh IPUYNHHO-CIIEICTBEHHBIE CBSA3H; YETKO (OPMHUPYET
OTBETHI;

2)ot 24 no 26 0amioB, ecid BIAJEET MPOrPaMMHBIM MAaTE€pHaIOM MOYTH B MOJHOM OO0beMe
(umeroTcst mpoOesbl TOIBKO B HEKOTOPBIX OCOOCHHO CIIOKHBIX Pa3JieNiaX); CaMOCTOSTEIbHO U OTYACTH
IIPU HABOJSAIIMX BOIPOCAxX JAeT MOJHOLEHHBbIE OTBETHl HAa BOIPOCHI; HE BCEI/a BBIIENSET Haubosee
CYIIIECTBEHHbIE, HE JOIYCKAaeT BMECTE C TEM CEPbE3HBIX OIIMOOK B OTBETAX;

3)ot 15 no 23 GamnoB, eciu BIaJEeT OCHOBHBIM OOBEMOM MPOTPaMMHOIO MarepHuala o AHC-
IIUIUTUHE; MPOSBIISET 3aTPYAHEHHUS] B CAMOCTOSATENBHBIX OTBETaX, OMNEPUPYET HETOUHBIMU (HOPMYJIIH -
POBKAaMH; B IIPOLIECCE OTBETOB JOIYCKAET OMINOKH 110 CYIECTBY BOIPOCOB.

B cnyyasx, korga oOyyaromuiicsi He OCBOMII 00s13aTeIbHBIII MUHUMYM HPOTrPAaMMHOIO MaTepua-
Ja Mo JAMCLUUIUIMHE, HE CIOCOOEH OTBETHUTh HAa BOMNPOCHI JlaXe MpPH JONOJHUTENbHBIX HaBOISIINX
Bomnpocax, Beictapisercs 0 6amioB. CTyaeHT, HenoOpasimii 36 6aUI0B B X0JI€ TEKYIIEro U pyOekHO-
ro KOHTPOJS, K 3K3aMeHy He jaomyckaeTcs. Hipke nmpuBeneHsl KpUTEpUHM M MOKA3aTEeNH OLIEHUBAHUS
IIPOMEXKYTOUYHOM aTTeCTalUH.

Tabnuya 10. Kputepun 1 nokazaTeian OLEeHUBAHUS MPOMEXYTOUYHON aTTeCcTalluu

[lkana mo TpaAuIIMOHHON MATHOATUTEHON CUCTEME
ba30Bblii ypoBEHb IIponBUHYTHII Bricokuii
Heynosnersopu- YIOBIIETBOPUTEIHHO /IH . YPOBEHb YPOBEHB
TEJIbHO 3a4er xopormro/ aud. 3a4er oTyiimyHO/ mud. 3aueT
[Ikana no 6auIbHO-PEUTUHTOBON CUCTEME
36 - 60 61 —80 | 81 -90 91 -100

7. MeToaudecKue MaTepHualJbl, ONPEIACJIAIOIINE ITPOHECAYPHI ONCHUBAHUA 3HaHHﬁ,
yMeHHﬁ, HABbIKOB H OIIBITA J€ATECJIBbHOCTH

Tabnauya 10. Pe3ynbTaThl OCBOCHUS YU€OHOH AUCIUITIMHBI, [TOJIEkKAIUE TIPOBEPKE

Pe3ysabTarhl 00y4yeHus
(KOMIIETEeHLINH)

OcHOBHBIC TOKA3ATEJIHN OLEHKH
pe3yabTaToB 00y4eHust

CriocoGeH  CTpOUThH  MPO-
creiimme  Qu3MyecKkue H
MaTeMaTHYECKUE  MOJICIH
npubOpOB, CXEM, YCTPOHCTB
U YCTAaHOBOK O3JICKTPOHHKH
U HAHOMJICKTPOHUKH pa3-
JMYHOTO (PYHKIITHOHATBHOTO
Ha3HAUCHMs, a TaKXe HC-
MOJIb30BaTh  CTaHAAPTHHIC
NpOTpaMMHBIC CPEJICTBA WX
KOMITBIOTEPHOTO MOJICIIAPO-
Banwms (I1K-1)

3HATh: OCHOBHBIE MOJIOKEHUS (PH3UKH MPOLIECCOB, IPOUCKOIS-
IIMX B MOJyIPOBOJAHUKOBBIX CTPYKTYpaxX, KOTOpbIe IPUBOJAT K
MOSIBJICHHUIO €MKOCTH Ha MEePEX0Aax METAJI-TIOJyIPOBOIHUK, Me-
TalI—au3aeKTpuk—TonynpoBoguk (M/III-ctpykrypa) nim p-n—
nepexon u T.14.-[1K-1(31);

OCHOBHBIE NTOJIO’KEHHSI (PU3UKH MTPOLIECCOB, MPOUCXOIALINX B I10-
JYTIPOBOJJHUKOBBIX CTPYKTYpaX, KOTOPbIE IPUBOJAT K MOSIBICHUIO
€MKOCTH Ha IIepexo/1ax MeTaJlI-IIOJIYIIPOBOIHUK, METAII—H3JIeK-
TpuK—T1onynpoBoaHuk (M/II-cTpykTypa) ninm p-n—nepexon u T.1.
I1K-1(32);

YMeTh: UCIOJIb30BaTh BO3MOXKHOCTH M OCOOEHHOCTH METO/1a M-
KOCTHOM CIEKTPOCKONHUU JJI XapaKTepPU3alud HAHOCTPYKTYP,
OPHEHTUPOBAHHBIX Ha CO37aHUE MPUOOPOB U YCTPONUCTB UH-
TerpaybHON, KBAHTOBOH 1 (D)YHKIIMOHAIBHOH 31eKTpoHUKU-T1K-
1(Y1);
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JIOTHYECKHU MBICIIUTH, OTIEPUPOBATH C A0CTPAKTHBIMH OOBEKTAMH U
OBITh KOPPEKTHBIM B YHOTPEOIICHUN MaTeMATUIECKHUX TTOHITHH U
CHUMBOJIOB IJId BBIPpAXXCHUSA KOJIMYCCTBCHHBIX U KAUCCTBCHHBIX OT-
nomenwuit [1K-1(V2);

Baanern:

- IPAKTUYECKHUMHU HaBBIKAMU 00Pa0OTKHU pe3yJIbTaTOB EMKOCTHOM
CHEKTPOCKOIUH JIJIs OIIpeieJIeHHs] KOHLIEHTpaluu, mpodueit pac-
NpeJeNeHusT AIIEKTPUYECKH aKTUBHOW MPUMECH, TITyOOKHX
YPOBHEH U HX XapaKTEPUCTUK, TEHEPAIMOHHOTO BPEMEHHU He-
PaBHOBECHBIX HOCUTEIIEH 3aps/ia, INIOTHOCTH MOBEPXHOCTHBIX
COCTOSIHUM M UX pacmpesencHus mo sueprusm u T.4. -I11K-1(B1);
CTaHIAPTHBIMH NIPOTPAMMHBIMH CPEJICTBAMU HEOOXOIUMBIMU JIJIS
3¢ pexTuBHON 00paOOTKH IKCIIEPUMEHTAIBHBIX JJAHHBIX 110 €M-
kocTHOH cniekrpockonuu 11K-1(B2)

Tabnauya 11. Omanvl popmuposarus KomnemeHyuu U UCHOIb3yemble CPeOCMBA OYeHUBAHUSL

CocraB 9JIeMeHThbI KOMIIeTeHIINH
Coifg;"oa;“e TIK-1(31), TIK-1(32) TIK-1(Y 1), TIK-1(Y2) TIK-1(B1), IK-1(B2)
Buabi 1.JIexunn 1.CamocTtositenbHast pa- | 1. CamocTosTensHas pa-
3aHATHH 2.KoHcynpranumn 6oTa 6ota
3. CamocrosTenbHas pa- | 2. [Ipaktudeckue 3aHs- 2. [IpakTrueckue 3aHATHS
6ota THSI
CpencrBa 1. Ilocewenue 3anamuii 1. Tecmuposanue(cM., 1. Konnoxsuym(cm.,
oneHuBanmus | (cM., pasn.S, Tabm. 6). pazn.5, Ta6mn.8) pasn.S, Tabn.7)
2.Konnoxeuym 2. Konnokeuym(cm., 2. Okzamen(cMm., pasn.s,
(cMm., pa3n.5, Tabmn.7) pazn.5, Ta6n.7) Ta611.10)
3. Tecmuposanue 3. Okzamen(cm., pasn.s,
(cMm., pa3n.S, Tab6mn.8) Ta611.10)
4.5K3amen
(cMm., pa3n.S, Ta6m.10)

YpoBeHb cHOPMUPOBAHHOCTH DIIEMEHTOB KOMITETCHIIMH B paMKaX U3yuYeHHsI JTAaHHOMN TUCIIUILIH-
HBI BKJIFOYAET YEThIPE YPOBHS:
® HUBKULL YDOBEHb(OYEHKA «HEYO08IeMBOPUMENbHO ) XaPAKTEPU3YETCs TNO0 OTCYCTBHEM,
1100 YaCTUYHON CHOPMUPOBAHHOCTHIO IIEMEHTOB KOMITETEHIIHI;
® 0A3080blll YPOBeHb (OYEHKA «)O08IeME8OPUMENbHOY) IBISETCS 00S3aTEIBHBIM JIJISl BCEX
00yJaromuxcs Mo 3aBEePIICHIUH OCBOCHUS TUCIIMIUIHHBI, B IIEJIOM JIEMEHTHI KOMIICTCHITUI
c(OpMHUPOBAHHI,
® IPOOBUHY MBI YPOBEHb (OYEHKA «XOPOULo») XapaKTepU3yeTcs MPEBBIIICHNEM MHHAMAIIb-
HBIX XapaKTEPUCTUK C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH TI0 3aBEPIICHHUH OCBOCHHUS JTUC-
ITUTUIAHBI,
® 8bICOKULL YPOBEHD (OYEHKA «OMIUYHOY) XaPAKTEPU3yeTCs] MAaKCHMaIbHO BO3MOXKHOM
BBIPKECHHOCTHIO KOMITETCHIIMH U SIBJISETCS] BAXKHBIM KQ4€CTBEHHBIM OPHUEHTUPOM JIS
CaMOCOBEPIIICHCTBOBAHMUSI.
Hwxe B Tabnuiie 13 npuBeneHb 001IMe XapaKTEPUCTUKUA U KPUTEPUU OLICHUBAHUS YPOBHS
OCBOCHHS JIEMEHTOB KOMITETCHIINH 3aKPETJICHHBIMHU 33 JUCITUTUTAHOM.
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Tabruya 13. Obwue xapakmepucmuku noxazameretl u Kpumepues oyeHusanus
KOMITIETCHIIUH T10 dTaram

IToka3zaTean 3HaTh YMeThb Baaners

U KPpUTepHH

«OTnn4HO» Obnamaer  ¢aktuue- | YMeeT NMpUMEHATH 1O- | Bmageer  TexHOnOrU-
(BBICOKMII YPOBEHb) CKUMHM U TEOpeTHde- | JIyueHHbIC 3HAHMS JJ | IMM B U3ydyaeMoi

CKUMHA 3HAHUSIMU B
npeenax HU3ydaeMoi
oblacT ¢ IIOHHMMa-
HHEM TPaHHUI[ MPHUME-
HHUMOCTH.

pelieHnus  IpOU3BOJA-
CTBEHHBIX U HCCIENO-
BaTEJIbCKM  3aJady B
u3y4aeMoii obnactu

MPEeIMETHOM 00JIacTH U
UMEET  HaBBIKM  HUX
COBEPILICHCTBOBAHHSI.

«Xopouio»
(MpoABHHYTHII
YPOBEHb)

3HaeT (axThl,
TIPUHIIUTIBI, TTPOIIECCHI,
o011e ITOHATHS U
KaTerOpyH B Mpejieax
U3y4aeMoil 00J1acTH

O0magaer auana3oHOM
MPAKTHUYCCKUX yME-
HUH, TpeOyeMbIX [UIs
pemrenust mpodeccuo-
HaJbHBIX 3a]1a4

AJIanTHpPyeT CBOE T0-
BEJIEHUE K 00CTOS-
TEIBCTBAM B PEIICHUN
3a/1a4 B U3y4aeMoi
obnactu

«Y IOBIETBOPUTEIILHOY
(moporoBblii ypoBeHb)

Oo6magaeT 0a30BBIMH
OOIIMMU 3HAHUSMU B
U3y4aeMoil 00J1acTi

O0agaeT OCHOBHBIMHU
YMEHHSIMH, TPeOy-
€MBIMH JIJIsI BBITTOJTHE-
HHS HECIIOXKHBIX 33J1a4
B M3y4aeMoii obyacTu

CnocoOeH BBINOJIHSITH
paboThI B H3yYaeMoit

00JacTH o1 KOHTPO-
JEM .

«HeyI[OBJ]eTBOpI/ITeJIBHO»

(Hu3kuii ypoBeHb)

OTpBIBOYHBIEC 3HAHUS,
IMyTacT OCHOBHEIC I10-
HATHA U KaTETOPHU B
u3y4aeMoil obsactu.

YMeHus He 03BOJISIOT
BBITIOJIHUT HECJIOKHBIC
3aJjauu B U3y4aeMoi
o0jacty, coBepuIaeTr
OLIMOKH.

UcnbiThIBaET TPYAHO-
CTH TIPH PEUICHUU 3a-
Jlay B U3y4acMou
obsactu Jaxke moj py-
KOBOJICTBOM

8. YueoHO-MeTOoaANYecKOe o0ecrieyeHrue JUCIHIIIINHBI
OcHosHas numepamypa

1. bnecman, A. U. TeopeTnueckre OCHOBBI METOJIOB HCCIIE0BaHUSI HAHOMATEPHUATIOB [ DIIeK-TPOHHBIH
pecypc] : yuebHoe ocodue / A. 1. briecman, B. B. [lanbmmna, J[. A. [To1OHSHKUH. — DJIEKTPOH.
TEKCTOBbIE TaHHbIE. — OMCK : OMCKHUIA roCyJapCTBEHHBIN TEXHUYECKU YHUBepcuteT, 2017. — 78 c.
— 978-5-8149-2506-0. — Pexum nocryna: http://www.iprbookshop.ru/78478.html.

2. bopmonToB E.H. ®usuka u merponorust MJIII-ctpykryp: YuebHOe mocobue.-Boponex: BI'Y,
1997-184c.

3. [TaBnos JL.II., MeToas! n3mepeHus napaMeTpoB MOJIYIIPOBOIHUKOBBIX MaTeprasioB. M.: Beiciias
mkouna. 1987. 240 c.

Jlononnumenvhnas numepamypa

1. ITyn, Y. HanotexHonoruu: nep. ¢ auri.: yued. nocodue / Y. Ilyn, @. OysHe. - M.: Texnocdepa,
2004. - 327 c.

2. CmuphHoB C.B. Metozsl U 000pyI0BaHUE KOHTPOJIS TAPaMETPOB TEXHOIOTHUECKUX TPOIIECCOB
MIPOM3BOJICTBA HAHOTETEPOCTPYKTYP M HAHOTETEPOCTPYKTYPHBIX MOHOJIUTHBIX HHTETPATBHBIX CXEM:
yaeOHoe mocodue. [DnexTponusiii pecypc] — Tomck: TYCYP, 2010. — 115 ¢. — Pexxum noctyma:
https://edu.tusur.ru/publications/535.

3. ®omun JI.B. DxcniepuMeHTanbHbIE METOAB! (PU3UKH TBEPAOTO TeNa [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue/ ®omun J{.B.— DnekTpoH. TekcToBble naHHble. — CapaToB: By3oBckoe oOpa3zoBaHue,
2017. — 185 c.— Pexum nmoctyna: http://www.iprbookshop.ru/57258.— DBC «IPRbooks»

4. bnecman, A. U. TeopeTnueckre OCHOBBI METOJIOB UCCIIEAOBAHUS HAHOMATEPHUAJIOB : y4eO.
nocobue / A. U. biecman, B. B. Jlansimmna, /1. A. Ilononsukus ; MuH- o0pHayku Poccun, OMI'TY. —
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Owmck : U3n-Bo OMI'TY, 2017. 78c. https://omgtu.ru/general _information/faculties/radio_engineer-
ing_department/department of quot physics quot/lib_pfys/280402-280302/TOMIM.pdf

5. ¥Ycanos /I.A., Ckpunans A.B., @exmucroB B.b., Benur C.b. I3smepenne napaMeTpoB MOJIyIpOBOJI-
HUKOB, MUKPO- 1 HaHOCTPYKTyp Ha CBY (yuebHoe nocobue)— CaparoB: DnekTpoHHOe nznanue Capar.
yH-Ta, 2012. — 55 c.: Pexxum nocrymna: https://www.sgu.ru/sites/default/files/textdocsfiles/
2014/01/10/microwavemicronano2012 .pdf

Humepnem - pecypcoi

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

2. http://www.garant.ru/ - CipaBo4yHasi mpaBoBasi cucteMa «l apanT».

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

4. http://www.studmedlib.ru - 3bC «KoHcynbTaHT cTyAeHTa»

5. DneKTpoHHBIE BEpCUH KypHaoB: “@u3uka TBepaoro tena”’, “XKypHan TexHuueckoi puzuku”,
“ITucpMma B KypHaJ TeXHUUYECKON (pu3uku’”, “Pusnka U TEXHHUKA MMOTYIPOBOAHUKOB” http://
journals.ioffe.ru.

6. www.nano-info.ru - CaiiT 0 COBpeMEHHBIX TOCTHKEHUSIX B 00JIaCTH MUKPO- U HAHOTEXHOJIOTUH.

9. [IporpamMmmMHoe o0ecrieueHne COBPEMEHHBIX
UHPOPMAMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOT Wil

1. CTyaeHThl UMEIOT IOCTYII K €AMHOMY 00pa3oBaTeIbHOMY MOPTAIY, IJI€ MOTYT B OTKPBITOM JIOCTYIIE
MI0JIb30BATHCS PeCypcaMy yueOHO-METOIMUECKON JTUTepaTyphl, BISIONIMMHUCS pa3paboTKaMu Bey-
mux BY30B Poccun.

2. 151 peITUHIOBOT'O KOHTPOJISI UCTIOJIB3YETCSl CHUCTEMa KOMIIBIOTEPHOT'O TECTUPOBaHUS Ha Oaze
nporpaMMHoro obecneuenust Moodle.

3. [Ipu BbIMOJTHEHUH JTAOOPATOPHOTO MPAKTUKYMA CTYIEHTHI B 00s13aTEIbHOM MOPSAKE MPOBOJAT 00-
paboTKy PKCIIEPHUMEHTAILHBIX JJAHHBIX C IPUMEHEHUEM MTPOrpaMMHBIX MakeToB Microsoft Exell,
MathCad..

4. B pamkax obecrieueHus! IPUMEHEHUS] KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM IIpoLecce
HMCIOTCA CIICHNATIU3UPOBAHHBIC KOMIIBIOTCPHBIX KjIacCa C COBPEMCHHBLIM IIPOTrpaMMHBIM obOecrieue-
HUEM M UMEIOIUM BbIX0J B IHTEpHET.

10. MaTepuajibHO-TeXHHYECKOe o0ecnieueHue padoThbl

MartepuanbHO-TeXHUYECKYt0 0asy JIs MPOBE/ICHHS 3aHATHH MO UCLIUILUIMHE COCTABIISIOT:

e  CHEUMAIM3UPOBAHHAST ayJUTOPUS, UCIONb3yeMas NpU MPOBENCHUN 3aHATUN JIEKIIMOHHOTO
tuna Ne238, pacnonokeHHas mo azapecy: 360004, Kabapauno-bankapckas pecryOnuka, T.
Hanbumk, yn. YepnsimeBckoro, 175, yueOHbli kopryc yHuBepcurera Ned (OMO),
OCHAIIIEHHAS! MYJIbTUMETMIHBIM MPOEKTOPOM U KOMITIEKTOM araparyphbl, TO3BOJISIOLIEH Jie-
MOHCTPHPOBATh TEKCTOBBIE U IpahuuecKue MaTepHaibl;

e paboyee MECTO MpENoaBaTes;

e paboune MecTa CTYJCHTOB;

® MeJoBas J10CKa.

MynbTrmMeMitHast — TIPE3eHTALMsl, COINPOBOMKAAIOIIASl  JIEKIMIO, TO3BOJISET  IPENojaBaTelio
aKLIEHTUPOBATh BHUMAHUE CTYJICHYECKOM ayIMTOPHHN Ha KIIFOUEBBIX BOIPOCAX JIEKLHH.
Jucrumrza obecrieveHa:

® TCECTOBBIM MaTepualiaMd B  3JIEKTpOHHOW oOyuaromiel cucreme «Moodle» (OTKpBITHIM
YHUBEPCUTET);

e  KHIDKHBIM (DOHAOM OMOIMOTEKY;

®  3JIEKTPOHHBIMH BEPCUSMHU JICKIIUH 1 YIEOHUKOB.
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JlucuuminHa ooecreyueHa:

TECTOBBIM MaTepHajaMu B 3JeKTpOHHOU oOyuatomeil cucteme «Moodle» (OTKpbIThIN
YHUBEPCHUTET);

KHIOKHBIM (DOHZIOM OMOIHOTEKH;

AIIEKTPOHHBIMH BEPCHSIMHU JICKIIUN U YIEOHUKOB.

CTyneHTsl HMEIOT JOoCTyT yepe3 MHTepHeT 10CTyIl K MeKTpOHHOM oOyyatoren cucreme «Moodley
(OTKpBITBII YHHBEPCHUTET), KOTOpasi TIO3BOJISIET  pa3MeIlarh AIEKTPOHHBIE y4eOHbIe Kypchbl B CBOOOIHOM
JIOCTYIIE JJIsl CTYZICHTOB YHUBEPCHUTETA.

IIpn npoBeieHny 3aHATHIN JIEKIIMOHHOT'O TUIA, CEMUHAPCKUX 3aHSITUI UCTIONB3YOTCSL:
JIUYEH3UOHHOE RPOZPAMMHOe 0Decneuenue u c60000H0 PACHPOCIMPAHAEMbIE NPOZPAMMDL:

Microsoft Office muuensus: [loroBop Nel35 or 22.05.2018, morosop Ne 1-21100 ot
20.09.2017, ceprudurar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noropop Ne 1/01-12 or 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop Ne0331100002314000077-0003152-01 ot 29.12.2014, noroBop
Ne0331100002314000038-0003152-01 ot  10.09.2014, ceprudpukar ot 20.04.2009,
ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, ceprudukar ot 14.03.2007;
apxuBatop 7z, Adobe Acrobat Reader muiieH3ust: mpemocTapisieTcsi OCIUIaTHO Ha YCIIOBUSIX
1o anpecy https:/www.adobe.com/ru/legal/terms.html;

Mozilla Firefox muensus: GPL/LGPL/MPL, Google Chrome nuiieH3us: npeaocTaBisieTcst
OecIulaTHO Ha YCIIOBUSX JIMIICH3MOHHBIX COTJIAIICHWH HAa TMPOTPaMMHOE OOECIICUeHHE C
OTKPBITHIM UCXOTHBIM KOZIOM 1o azpecy
https://code.google.com/intl/ru/chromium/terms.html.

JInst CTY/IGHTOB € OTpaHMYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI CO3/IaHbI CIICIUMATbHbIEC YCIOBUS IS
nomy4yeHust oopaszoBanus. CrielMaIM3MpOBAHHOE TMOMEIEHUE I MHBAJIMIOB PACIONIOKEHO IO afpecy:
360004, Kabapauno-bankapckas peciyonuka, r. Hampuuk, yi. YephslimeBckoro, 173, riaBHbIA yueOHBIH
KOpITyC YHUBEpCHUTETa, ayauropus Nel4S.

B memsx JOCTYNMHOCTH TMOMy4YeHHS BBICIIErO OOpa3oBaHMs IO OOpa3oBaTebHBIM IPOrpamMMam
WHBAJIMIAMH 1 JIMI[AMH C OTPAaHIYEHHBIMI BO3MOYKHOCTSIMH 3/I0POBBSI YHUBEPCUTETOM 00CCTICUHBACTCS:
aJbTepHATHBHOM BepcHell opuIManbHOro caifta B cett «HTepHe™ 11 c1aboBHUISAIINX;
NPHUCYTCTBUE ACCUCTEHTA, OKAa3hIBAIOIIET0 00YYAIOIEMYCsl HEOOXOMMYIO ITOMOIITb;

JUTSl MHBJIWIOB M JIMII C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBBSI TIO CIIyXy — JIyOJMpOBaHHE
BCIIyX CIPaBOYHOM MH(OpPMALMM O PACHMCAHMM YYeOHBIX 3aHATHUI; oOecliedeHHe HaJUIeKaIluMU
3BYKOBBIMH CPE/ICTBAMH BOCIIPOM3BEICHNUS MH(POPMAIHH;

JUISl MHBAJIWIOB WM JIMI[ C OTPAaHWYCHHBIMA BO3MOXKHOCTSIMH 37I0POBbBsI, MIMEIOIIMX HApYIICHHS
OIOPHO-/IBUTATENFHOTO afMapara, co3aHbl MaTepuaJbHO-TEXHUUYECKHE YCIOBUS 00ECIIeUMBAOIIHE
BO3MOXKHOCTh OECIIPETIITCTBEHHOTO JIOCTyNa OOYYaIONMXCS B Y4eOHBbIC TOMEIICHUs, OOBEKTY
NUTaHWS, TyaJleTHbIe W JPyrHe IMOMEIICHUs YHHUBEPCHTETa, a TakkKe MpeObIBaHUS B YKa3aHHBIX
TOMEIIEHHSX (HATMYHE PACIIUPEHHBIX IBEPHBIX TIPOEMOB, TOPYIHEH U IPYTHX MPUCTIOCOOTICHHI).
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JIuct uamMeHenuit (IONOJTHEHUI)
B paboueii mporpaMMe AUCHUTLIINHBI (MOIYJIs)
b1.B.01.1B.03. «MeTo/ibl EMKOCTHOM CHEKTPOCKOINU HAHOCTPYKTYP»

11.03.04 DnekTpOoHNKAa U HAHOYJIEKTPOHUKA Ha 202 -202 y4eOHbIii rojg
Ne IlepeyeHb BHOCUMBIX
Onement (myHkT)P/IIT N N [Ipumeuyanue
/11 W3MEHCHHUH (JIONOJIHCHUM )

Obcydicoena u pekomeH008ana Ha 3acedanul Kageopni_

QJICKTPOHUKH U gH!h[}OBLIX HH(I)O[)M&QI/IOHHBIX TCXHOJ’IOI‘I/II;'I,

MPOTOKOJ Ne 0T « » 202 T.

3aBenywommii kadeapoi / P.II. Temer /

MOJMNCH pacugpoBKa MOAIUCH Jara
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