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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:

Karteropust Kon nu nHaumeHoBanue HNuaukaropbl (mMoka3zatesin)
KOMIIeTeHIIUH/ THIT KOMIIeTeHIIUH AOCTHKEHUS] KOMIIeTeHIIU
3a1a4
Hccnenosatenbekast [IK-1. CnocoGen ctpouts | [IK - 1.1.Cnocoben ctpouts puznyeckue u
JeSTeNbHOCTh npocreimuye GU3nUecKue | MaTeMaTHYeCKHe MOJIEIN MOJIeIIeH, y3I0B,
U MaTeMaTU4yecKue Mojie- | OJIOKOB
71 IpubOpPOB, CXeM, IIK - 1.2. CnocoGeH moab30BaThCsi METO-
YCTPOHCTB M yCTAaHOBOK JAMH KOMITBIOTEPHOTO MOJAEITHPOBAHUS

IEKTPOHUKHU U HAaHOZJIEK-
TPOHUKHU Pa3IUYHOTO
(YHKIMOHAJIBHOTO Ha3HA-
YEeHHUs, a TAKXKE UCII0JIb30-
BaThb CTaHJIapTHbIE
IIPOrpaMMHBIE CpPE/ICTBA
UX KOMIIBIOTEPHOTO MOJIE-
JUPOBAHUS

B PpE3yJibTaTeC OCBOCHUA AUCHUIIMHBI CTYACHT JOJIZKCH:

3HaTh:

OCHOBHBIE TOJIOXKEHUS (PU3UKH MTPOLIECCOB, MPOUCXOAAINX B MOITYIPOBOJHUKOBBIX CTPYKTY -
pax, KOTOpble IPUBOJAT K MOSABIEHUIO EMKOCTH Ha MEPEexXo/iax MEeTaUI—II0JyIPOBOIHUK, Me-
TaI-IU3AeKTpUK—TIonynpoBoaHuk (M/III-cTpykTypa) nim p-n—Tnepexoi u T.1.;

O0COOCHHOCTH U3MEPEHHUS U KOHTPOJIA TapaMETPOB reTEPOCTPYKTYP METAII-TUIIEKTPUK-TIOITY-
IIPOBOJAHMK METOAAMH EMKOCTHON CIIEKTPOCKOIINHY;

OCHOBHBIE (PU3MUECKUE MOJIEIH NEPEeX0a METAIUI-IIOIYIPOBOIHHK, JISKAIINE B OCHOBE
IIPOrHO3MPOBAHMS EMKOCTH I'€TEpPOIIEpPEX0/1a.

YMmerh:

- UCTOJIb30BATh BO3MOXXHOCTH U OCOOEHHOCTH METO/a EMKOCTHOM CHEKTPOCKOIUH [T Xapak-
TepU3alMi HAHOCTPYKTYpP, OPUEHTUPOBAHHBIX HA CO3/1aHKE PUOOPOB M YCTPONCTB UHTErpajlb-
HOM, KBAHTOBOM M ()YHKLIMOHAIBHOM 3JIEKTPOHUKHY;

JIOTUYECKH MBICIIUTh, OTIEPUPOBATH C A0CTPAKTHBIMU O0BEKTAMH U OBITH KOPPEKTHBIM B
yHOTpeOICHUH MAaTEeMaTHYECKUX MOHATUI U CUMBOJIOB JJIsl BBIPAKEHHSI KOJIMYECTBEHHBIX U Ka-
YECTBEHHBIX OTHOIICHMI;

OpPraHU30BBIBATH MPOLIECC CaMOOOPa30BaHUsl BO BDEMEHHOM MEPCIICKTHBE.

Baagers:

MPaKTUYECKUMHU HaBBIKAMU 00pabOTKH pe3yIbTaTOB €eMKOCTHOM CIIEKTPOCKOINY /ISl OIpeie-
JICHUs] KOHLIEHTpaluy, npoduiei pacnpeesieHus IeKTPUIECKH aKTUBHON TpUMecH, T1y0o-
KHMX YPOBHEW U UX XAPAaKTEPUCTUK, TEHEPALIUOHHOI'O BPEMEHU HEPABHOBECHBIX HOCUTENIEH 3a-
psina, INIOTHOCTH MOBEPXHOCTHBIX COCTOSIHUN U UX PACIIPENEIICHHS 110 SHEPTHM U T.JI. METO-
JIOM €MKOCTHOM CIIEKTPOCKOIINH;

METOJIaMU TEOPHH BEPOSITHOCTEH U MaTeMaTHUECKON CTaTUCTUKU, 0OpaOOTKHU SKCIIEPUMEH -
TaJIbHBIX JaHHBIX.



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 IMCHUILINHBI

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

TpynoéMKoCTD, 4achl
Bup padorsl
5
Bcero
cemMecTp
O01mas Tpy10eMKOCTH (B Yacax) 108 108
KonrakTHas pa6ora (B yacax): 34 34
Jlextmm (JI) 34 34
CamocrosiTesibHasi padoTa (B yacax), B TOM 47 47
4yKc/ie M KOHTAKTHAs:
CaMocTosiTenbHOE N3YUYEHUE PA3/IeIIoB
IHoaroroBka u Npoxo:KaeHUe MPOMEKYTOY- 27 27
HOM aTTecTalul
Buj npoMexyTOUHOI aTTeCTALMHA JK3aMeH
4.3. JlekuMoOHHbIE 3aHATHUS
Tabauya 3. TlepeyeHb NEKIMOHHBIX 3aHATHI
Kon
Ne KOHTPOJINPY-
/_ Tema eMoii Kommie-
' TeHI UM (M
ee 4YacTu)
1 2
Ilenu n 3ana4n AMCUMILIMHEL. POJIb U MECTO METOI0B EMKOCTHOM CIIEKTPO- IK-1
1 CKOIIMHU B UCCIIEOBAHUSAX MAaTEPUATIOB U CTPYKTYP MUKPO- U HAHODJIEK-
TPOHUKH.
2 ®uzuka nosepxHocty 1 MJIII-cTpykTyphl IIK-1
[IK-1
3 Omnpenenenue >ekTpopusndeckux napamerpo MAII-ctpykTyp
4 HccenenoBanue NOBEPXHOCTHBIX COCTOSHUM MeToIoM aamuTranca M/III- IK-1
CTPYKTYP
5 Ksanrossie cBoiictBa M/III-cTpykTyp IK-1
6 Metoasl EMKOCTHOM CIIEKTPOCKOIIUU B UCCIEA0BAHUU HAHOCTPYKTYP IK-1
4.4. [lpakTHyeckne 3aHATUA
Ta6mmma 4. Tembl pakKTUYECKUX 3aHATHI
Kon
No KOHTPOJINPY-
/_ Tema eMoii Komne-
/11 TeHI U (W
ee 4acTH)
1 Ob6nacts npoctpancTBeHHOT0 3apsiaa (OI13) B paBHOBECHBIX YCIOBUSIX. ITK-1
2 30HHas AMarpaMMa MPUIOBEPXHOCTHON 00J1acTH MOTYNPOBOTHUKA B ITK-1
PABHOBECHBIX YCJIOBUSIX. 3apsi B 00JaCTH MPOCTPAHCTBEHHOTO 3apsijia.
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Ypasuenune [lyaccona giis OII3. Beipaxkenue nist 3apsiga B OI13.

dopma MoTeHIHaTBFHOro O0aphepa Ha MOBEPXHOCTH MOIYIIPOBOIHUKA. [K-1
EMKoCTh 0051aCTH IPOCTPAaHCTBEHHOT'O 3apsija. BinsHue BbIpoXIeHUS Ha
xapaktepuctuku OI13 nosynpoBogHuUKA.
BonbT-bhapaagnsie xapakrepuctuku ctpykryp MIT . ITK-1
Emkocts M/III-cTpykTyp DKCIIEpUMEHTAIbHBIE METOBI N3MEPEHUS I1K-1
BOJIBT-(hapaaHbIX XapakTepuctuk. Onpenenenne mapamerpoB MJIII-
CTPYKTYp Ha ocHOBe aHanu3a C-}-XapaKTepUCTHK.
Mpe/iesieHre MIIOTHOCTU MTOBEPXHOCTHBIX COCTOSIHUM Ha TpaHULE pa3aena [K-1
MOJYIPOBOJIHUK — TUANEKTPUK. DIIyKTyaluu NOBEPXHOCTHOTO NMOTEHIIN-
ana B M/II1-ctpykrypax.
Bugsl ¢urykTyanmii mopepxHocTHOTO noTteHuana Konaencatopras I1K-1
Mozenb ['oetubeprepa s GaykTyannii HIOBEpXHOCTHOTO MOTEHIIUATIA.
CpennexBaapatnyHas (GpayKTyanus NOoTEHIMANA, 00yCIOBICHHAS CH-
CTEMOM CIIyYalHBIX TOUYEYHBIX 3aPS0B.
JBymepHbIe 35ekTpoHbl. Y paBHeHue [lpeaunrepa niis snekTpoHa B ITK-1
OI13. TI10THOCTH COCTOSIHUI B ABYMEPHOU MOA30HE.
4.5. JlabopaTopHbIe padoThI
JlaBoparopHble 3aHATHS HE MIPeyCMOTPEHBI paboueil mporpaMMoit
4.6. CamocTOsAITeJIbHOE M3yYeHHE Pa31eJ0B JHCIUIIIHHBI
Tabnuya 5. Camocmosamenvroe usyyeHue pazoenos OUCYUNIUHbL
Kog
Ne KOHTPOJIUPY-
i/ Bomnpocsl, BEIHOCMMBIE HA CAaMOCTOSITEIBHOE U3yUYEHUE eMoii Kome-
o TeHU U (WU
€¢ 4aCTu
MeTtoauka pacueta HOpMHUPOBAHHON TPOBOAMMOCTH IIOBEPXHOCTHBIX COCTO- IIK-1
1 STHUM U3 JaHHBIX 10 m3Mepenuto anmurranca MIII-ctpykryp. OcobenHocTi
aHaJIN3a KPUBBIX HOPMUPOBAHHOM MPOBOANMOCTH ofHOpoAHbIX M/III-cTpyk-
TYyp.
MeTtoaukuy onpeeseHus 3aBUCUMOCTH IIOBEPXHOCTHOTO IOTEHIMAJIA MOJTY- IK-1
2 | NpOBOAHMKA OT YIPABISAIOIIETO HANPSKEHUS, HATIPSKEHUS IJIOCKUX 30H U
MIOPOTOBOTO HANPsDKEHHs, 3P PEKTUBHOTO TTOBEPXHOCTHOT'O 3apsa.
MeTtob1 onpe/iesieHus: TeHePallMOHHO-PEKOMOMHALIMOHHBIX XapaKTePUCTHK: [TK-1
3 | Meron IlepOcTa, MeTO MEPEKITFOYCHUS U3 00JacTH c1ab0ii HHBEPCHUU B CHITb-

HYO HHBEPCHUIO, METOJI IICPEKITFOUEHUS M3 00JaCTH CHILHONW HHBEPCHH B
0011acTh 00ETHEHNS.

4.7. KypcoBas pa6ora

KypcoBas paboTa He IpefycCMOTpeHa IporpaMMOoii.

5. OueHouynbie MaTepuabl A/l TEKYIIEro U py0e:KHOr0 KOHTPOJISI YCIIeBaeMOCTH

Hu l'[pOMe)KyTO'lHOﬁ aTreCTalumn

OneHouyHble MaTepuaibl I TEKYIIEro, pyOeKHOTO KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOU-
HOM aTTecTaluu CTYJAEHTOB IO AMCLUMIUIMHE ONPEAENsAIOTCS Y4YeOHBIM IIJJaHOM O0pa30BaTelbHON
MPOrpaMMbl U JACUCTBYIOUINM TOJIOKEHUEM O OaJITbHO-PEUTUHTOBOM CHCTEME aTTeCTallui CTYACHTOB
oOyyaromuxcs MO TporpaMMaMm BbIcIIero ooOpasoBanusi KabapamHo-bankapckoro yHuMBepcHTETa
(ITpukaz Ne 159/0 ot 31 aBrycra 2017r.). IIpu aTrTecTanun o0ydarOImMXCcsl OIICHHBACTCS KAYeCTBO pa-
00Thl Ha 3aHATHSAX (YMEHHE BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO (hOPMYJIHPOBATh CBOM MBICIIH),
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YpOBEHb MOJITOTOBKU K CAMOCTOSITENIbHOM eATeIhbHOCTH, KAa4eCTBO BBIMOJHEHUS 3aJlaHuil (KypCcOBOU
paboThI, TabOpaTOPHBIX PaboT u Ap.). Tekyuwuit u pyOeHbIN KOHTPOJIb YCTIEBAEMOCTH CTYACHTOB IO
JTUCITUIUIMHE TIPOBOAMUTHCS MO TPEM KOHTPOJIBHBIM ToukaM. B koHie 1/3 cemectpa 1-s KOHTponbHas
TOYKa, BTOpasi KOHTPOJIbHAS TOYKA- KOHEI[ 2/3 ceMecTpa, a TPeThs KOHTPOJIbHASI TOYKA MOCIICTHHAE JIBS
Helenu cemectpa. Pacnipenenenue 0aioB B paMKax OaIbHO-PEUTHHTOBOM CHCTEMBI aTTECTAIlUH CTY-

JICHTOB MIPUBEJICHO HIKE:

Tabnuya 6. Pacnpedenenue 6anno8 mexywe2o u pyoeicHo2o KOHTPOIIS

Ne Oo6mas 1-s1 Touka 2-51 TOYKA 3 Touka
cymMMma
1. | Texkyumuii KOHTPO.JIb
MOCEIIEHHE 3aHITHI 10 6ai- 3 3 4
JIOB Oaia Oamia baiia
2. | PyOe:xxHbIi KOHTPOJIb
TECTUPOBaHUE 15 Gan- 5 5 5
JIOB 0aIoB 0aJIoB 0annoB
KOJUIOKBUYM 45 15 15 15
Oaina 0asI0B 0aJI0B 0anoB
Hroro 70 23 23 24
0aJL10B 0as1a 0aju1a 0ajL1a

5.1. KouiokBuym

B cemecTpe npoBoasTCs 3 KOJIJIOKBUYMa, KaXKAbI U3 KOTOPBIX OLIEHUBAeTCs B npesenax ot 0
no 15 6annos. Takum 00pa3oM, MaKCUMalbHOE KOJIMYECTBO OANIOB, KOTOPHIE MOKET MOJIyUUTh CTY-
JIEHT MPH YCIOBHMHM YCHEIIHONW CJaul TPEX KOJJIOKBUYMOB paBHO 45.

Ha xomtokBuymMax KOHTpoaupyeTcs (opMUPOBaHKE 3JIEMEHTOB NMPO(HEeCCHOHAILHONW KOMIIE-
teHuuu [1K-1. Huke npuBeseH mpuMepHBIii epeueHb BOIPOCOB U 3aJaHUM, BBIHOCUMBIX Ha KOJI-
JIOKBUYMBI:

1-xkonnoxeuym (Pazoen 1,2):

1. TloBepXHOCTHBIE JIEKTPOHHBIE COCTOSHUS U UX KJIACCU(pUKALIUS.

2. Teopus npuUNoBEpXHOCTHON 00JaCTH MPOCTPAHCTBEHHOTO 3apsi/ia MOJyIPOBOIHUKA.
3. PaBHOBeCHBIN 3aps]l B TOBEPXHOCTHBIX COCTOSTHUSX.

4. uddepennmanbaas EMKOCTh TOBEPXHOCTHBIX COCTOSIHHH .

5. Teopus naeansHoit M/III-cTpyKTypHI.

6. DHepreTuyeckre 30HHbIE AuarpaMmbl. HanpskeHue miockux 30H.

7. BonbT-dapagnsie xapakrepucTuku peanbHbix MAII-cTpykTyp

8. AHanu3 HEPaBHOBECHBIX MPOLIECCOB.

9. HepaBHoBecHOe 00eHEHHE MTOTYTPOBOIHUKA.

10. MexaHu3Mbl penakcallii HHBEPCUOHHOTO CJIOSI.

1-xkonnoxeuym (Pazoen 3,4):

11. Omnpenenenue THNa NPOBOJUMOCTH M YPOBHS JIETUPOBAHUS MTOJIYIPOBOIHUKA.

12.  OmnpeneneHue 3aBUCUMOCTH MOBEPXHOCTHOTO MOTEHIMAJIA MTOIYIPOBOJHUKA OT YIPABIISIONIETO
HaNpsHKSHUSI.

13.  OmnpeneneHue HaIpsKEHUs IUNIOCKUX 30H U IIOPOTOBOTO HAMPSKEHUS.

14. Omnpenenenne 3pHEKTHBHOTO TTOBEPXHOCTHOTO 3apsi/a.

15. OmnpeneneHue YHEPreTUIECKOrO paclpeieNeHus TOBEPXHOCTHBIX COCTOSIHUMN

16. Muddepenunanbueiii Meton Tepmana.

17. Wurerpanbuslii MeToa beprioynaa.

18. Omnpenenenne npoduiis pacupeaeNeHHs JETUPYIOIIEH TPUMECH B TIOTYIPOBOTHHKE.

19. Metoa nepekatodeHns U3 00J1acTH c1aboi HHBEPCUH B CHIIbHYIO HHBEPCHIO.
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20.
HUSL.
21.

MJIaHapHO-HeoqHOPoAHbIX M/IIT-cTpyKkTypax.

22.

HeNbHBIX 3((HEKTOB.
23. Dkcnpecc-MEeTOAMKH OIPEIEICHHsI TOBEPXHOCTHBIX IaPaMETPOB.

3-xonnoksuym (Pazoen 5,6):

Merton MCPCKITOYCHUSA U3 00JIaCTH CUIBHOM HWHBCPCHU B 00J1acTh caadoit HWHBCPCHU — 066[[H€-
HccnenoBanue (I)J'IYKTyaI_II/IOHHBIX U KUHCTUYCCKUX IMapaMCTPOB NOBCPXHOCTHBIX COCTOSIHUH B

Omnpenenenre NOBEpXHOCTHBIX MapaMeTpoB MII-CTpyKTyp ¢ yueToM (QIyKTyallMOHHBIX U TyH-

1. KBaHTOBBIC CBOIICTBA MNPUIIOBCPXHOCTHBIX CJIOCB NPOCTPAHCTBCHHOI'O 3apsA/ida B CUJIBHBIX 3JICKTPH-

YECKHUX ITOJIIX

NI

TOBBIMU TOYKAMHU.
9. Metoa abcoOLIMOHHO-EMKOCTHOM CIIEKTPOCKOIIUHU: OCHOBBI, 0COOCHHOCTH MPAKTHUECKON peasun3a-
IIMU ¥ BO3MOXHOCTH METOJA.

YcnoBust 00pa3oBaHus KBa3UABYMEPHOTO JEKTPOHHOTO ra3a
KBaHTOBBIE CBOICTBA ABYMEPHOIO IEKTPOHHOT'O T'a3a B CHJIbHBIX MAarHUTHBIX MOJISX
MarautHoe KBaHTOBAHHUE U DHEPIETUUYECKUH CIIEKTp 2D-HocuTenell B MarHUTHOM T10J1€
KBanrosslit apdext Xomna (KIX)

YcnoBus HabmoieHus: 1 MeToab! u3Mepenuii (K9X)
Metponoruueckue npumenenus (K9X)

MeTopl OnpeiesIEeHNs] PHEPIETUUECKUX U TUHAMUYECKHUX XapaKTEPUCTUK FETEPOCTPYKTYP C KBAH-

Memooduueckue pexomenoayuu

[Ipu moaroToBKE K KOJUIOKBHUYMY CIIEYET, MPEkKIE BCETO, MPOCMOTPETh KOHCIEKTHI JEKIUN U
OTMETUTH B HUX MMEIOIIMECS BOIIPOCH! KOJUIOKBHMyMa. Eciin Kakue-To BONPOCH! BBIHECEHBI MPEINoia-
BaTeJIeM Ha CaMOCTOSTEIIbHOE U3yUeHHeE, CIeyeT 0OpaTUThCS K yueOHOM IuTeparype, peKOMEH0BaH -
HOW MpernosiaBaTeeM B KaueCTBE NCTOYHUKA. [Ipy MOArOTOBKE K KOJUIOKBUYMY TaK)K€ PEKOMEHAYET-
Csl MOCELIeHNEe KOHCYJIbTAllMA JUIsi CBOEBPEMEHHOTO CHSTHUS BO3HHMKIIMX BOIPOCOB B IIpoILEcCe
NoAroToBKU. KOJIOKBUYM MTPOBOJUTHCA B BUE YCTHOTO ONPOCa M cOOECEeI0OBAHUS CO CTYACHTOM.

Kpumepuu oyenusanus

Crernenb MNOATOTOBJICHHOCTHU CTYACHTA Ha KOJUIOKBUYMC OLCHHUBACTCS IO CICAYHOIIUM KPUTC-
pusaAM: - ACHOCMb, 4emKoCnv U 00KA3aMeNbHOCMb U3JIONCEHUS. OMEEmo8 Ha eonpocsel, - énaoenue
cneyuanrbHovimMu mepmuHamu, CUCmMemMHOoCnlb 3HAHUL NO meme KOJUIOK8UYMmA. Hixe MMPpUBCJCHA MIKaJIa

OLICHUBAHMS.
Tabnuya 7. Kputepun OIICHUBAHUS CTY/ICHTA Ha KOJUIOKBHYME
Ouenka

0 6a10B 5-8 6ans10B 9-116an10B 12-13 6as10B 14-156am10B
Ecoun otBetwl | CtyneHT He | CtyneHT Bnazeer | Buageer ydeOHbIM | CTYACHT BIajceT B
CTYyZIEHTa II0 | OCBOUI 00s13a- | OCHOBHBIM MaTepuajoM, BbIHE- | IIOJTHOM 00BeMe
y4eOHBIM TCIBHBIN MHU- | 00ObEMOM 3HAHUU | CCHHBIM Ha KOJI- | MPOTPAMMHBIM
Marepuaia HUMYM 3HAHUW | IO TeMaM KOJ- | JOKBUYM IIOYTH B | MaTE€pUAJIOM,  BbI-
KOJJIOKBAUYMa | IIpeaMeTa, HE | JIOKBUyMa, IPOSB- | HOJIHOM 00beMe | HCCCHHBIM Ha KOJ-
OLIEHUBAIOTCS | CIIOCOOEH OTBE- | JIIET 3aTpyAHEHHS | (MMEIOTCS  TpoOe- | TOKBUYM, JocTa-
KOJIMYECTBOM | TUTh HaA BOIIPOCHI | B CAMOCTOSATEINb- | Jbl B 3HAaHUAX | TOYHO rIIy00KO
0aJJTOB MEHEE | Ta)kKe TPHU JIOTOJ- | HBIX OTBETax, JI0- | TOJBKO B HEKOTO- | OCMBICIIMBAET TEMY
4, TO CTyJEH- | HUTEIbHBIX HABO- | IyCKaeT  HETOY- | PbIX, oco0OeHHO | (pa3aen), UCYepIbl-
Ty BBICTABIIS- | JSIIMX BONPOCax. | HbIe (DOPMYIHUPOB- | CIOKHBIX BAIOIIE OTBEYAET
erca 0 Oai- KM, B IIpoOIlecce OT- | BOIIPOCax); C€aMo- | HA BCE BOIIPOCHI,

JIOB.

BeTa  JIOMyCKaeT
OMMOKH MO CyIIe-
CTBY BOIIpOCa.

CTOATCIIBHO MW OT-
YaCTHu IIpHU HABOIA-
X BOIIPOCAX AAaCT

BBIACIIACT IIPU 3TOM
caMO€ CYHICCTBCH-
HOC, YMCCT aHaJIH-
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IIOJIHOLIEHHBIE  OT-
BEThl Ha BOIPOCHI,
HE BCEraa BBIOEII-
eT Haubosee cyie-
CTBEHHOE, HE JO-
MyCKAaeT CePhEe3HBIX
OIIMOOK B OTBETAX.

3UpOBATH, CpaB-
HUBAeT, Kiaccudpu-
IIUPOBATH,
000011aTh, KOHKpE-
TU3UPOBaTh M CH-
CTEeMaTU3UPOBATh
IIPOrpaMMHBII
MaTepuai,  4eTKO
dopmupyer  oTBe-
THI.

5.2. TecTnl

TectupoBaHue 110 U3ydyaeMbIM paszenam npoBoauTcs 3 pasza B cemectp. Ha Tectax KOHTpoaupy-
eTcst hopMUpOBaHKE JIeMEHTOB MpodeccuonanbHbXx komneTeHui [1K-1. Huxe npuBeaeHsr 00pasiisl

TECTOBBIX 3aJIaHUN:

Obpasyvl mecmosvix 3a0anuil.

1. 3aoanue {{ 535 }} 2

OTMeThTE TPAaBWIbHBIN OTBET
Merton BbicOKOUacTOTHBIX C-V XapaKTepUCTHK

M Hepnoz[ HU3MCPUTCIIBHOT'O CUT'HAJIa CYIIECTBCHHO MCHBIIIC BPEMCEHU KU3HU HCOCHOBHBIX HOCHUTEJICH

3apsiaa

[ Tleproa W3MEPUTEIBHOTO CHTHANIA CYIIECTBEHHO OOJIBIIIE BPEMEHHU JKU3HU HEOCHOBHBIX HOCHUTEIIEH

3apsiaa

O Hepnon HU3MEPUTEIIBHOTO CUT'HAJIa 110 MOPAAKY BEJIMYUHBI paBE€H BPEMEHU JKU3HU HCOCHOBHBIX HOCH -

TeJlen 3apsaa
2. 3aoanue {{ 536 }} 3
OTMeThTE TPaBUWIbHBIN OTBET

l@— 1
1 3 [ ] 4

2
T [
L
M 1- reHepaTop MUI000Pa3HOTO HATIPSIKCHHS
[ 1- 9JIeKTPOMETPHUECKHIA YCHITUTETD
[ 1- 1ByXKOOPIHHATHBII CaMOIHCEI]
L] 1 - obpazen

3. 3aoanue {{ 537 )} 5
OTMeThTE NPAaBUIIbHBINA OTBET

1 2
13l | £
‘ Q L,
5 7 g g
L L L
=
M 1- I'enepaTop NUHEHHO MEHSIOMIErO HANPSKEHHUS
(] 1- I'eHepaTop Majo CUTHAJILHOTO HANPSKECHHS
0 1- MAIT-ctpykTypa
[0 1- cHEXPOIETEKTOP




[ 1-mBYXKOOpIMHATHBIN CaMOTIHCEI
0] 1 -ycumurens

4. 3aoanue {{ 538 }} 6

OTMmeThTe TPaBUIIBLHBIN OTBET
B03M0OXKHOCTH BBICOKOYAaCTOTHOTO BOJBT(hAPaHOTO METO1a
M onpeneneHue THIIA IPOBOAUMOCTH MOTOKKH
[ ompeneneHne BEIMYMHBI M 3HaKA BCTPOEHHOTO 3apsia
[ ompeneneHne BETUYMHBI ¥ TIPOPHIIS KOHLIETPAIIMH JIETUPYIONIEN TPUMECH
[ ompeneneHre TONIIMHBI TIOA3ATBOPHOTO AUIIIEKTPHUKA

5. 3aoanue {{ 539 )} 7

OTMeThTe paBUIIBHBIN OTBET
WuTerpanpubiii Metox C-V XapakTepuCTHK
M wmeron bepriyuna
L1 meron I'pes -bBpayna
[J merton Tepmana

6. 3aoanue {{ 540 }} 31
OTMeThTE IPaBUWIbHBIN OTBET

1
11@—3_4

2
1L

|||—-—|

[] 2- reneparop nuaoo6pasHOro HATIPSKEHHUS
M 2 - oOpasely

(] 2- aneKTpOMEeTPHYECKHIl yCUITUTENb

(] 2- AByXKOOpAMHATHBII CaMOIHUCeI]

7. 3aoanue {{ 541 }} 33
OTMeThTE TPaBUWIbHBIN OTBET

-L@— 1
1 I I

2
1 [

|||—-—|

L1 4- reneparop nun006pa3HOro HANPSKEHHS
[ 4- 3JeKTPOMETPHUCCKHIA YCHITUTETD
M 4- qByXKOOpIMHATHBIM CAMOIIUCEL
L] 4 - obpazen
8. 3aoanue {{ 542 )} 32
OTMeThTe paBUIIBHBIN OTBET

1
11@—3_4

2
1L

|||—-—|

[] 3- remeparop nuuoo6pa3HOro HATIPSKEHHUS
M 3- 551eKTPOMETPHIECKHI YCHITUTEND
[] 3- AByXKOOpAMHATHBIH CAMOITHCEI]
[J 3- obpasen
9. 3aoanue {{ 543 }} 51

OTMeThTE TPaBUIbHBIN OTBET
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|||—|

=
[ 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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