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Pa6ouas nporpamma aucturminasl b1.B.J[B.07.01 «®u3uka mnoBepXHOCTH TOTYIIPOBO/I-
HUKOBY» /cocT. Illomaxos 3.B., Hanpuuk: ®I'BOY BO KBI'Y, 2024.

Pabouas nmporpamma npeaHa3HaueHa 11 MPEnoJaBaHus AUCUUIUIMHBI (MOIYJIsI) Bapua-
tuHOM yactu b1.B.JIB.07.01 crtynenTtam ouHO# ¢opMbl oOydeHwus mo HampasieHuto: 11.03.04
DJNEKTPOHUKA U HAHOJJIEKTPOHUKA, B 5 cemecTpe, 3 Kypca
Pabouas nporpamma coctaBieHa B cOOTBEeTCTBUU ¢ DeepaibHbIM IOCyIapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHJAPTOM BhIciIero oOpa3oBanus o HampasiaeHuo 11.03.04 DnexTpoHuka u HaHO-
3JICKTPOHMKA, YTBEPKJIECHHOTO MTPHUKa3oM MuHKCTEpCTBa 00pa3oBaHus U Hayku Poccutickoii De-
nepauuu ot «19» 09 2017 r. Ne927 n 3aperucTpupoBaHHOIO IpUKazoM MuUHUCTEPCTBA FOCTULINN
Poccuiickoit ®eneparum ot 10.10.2017 Ned8494.
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1.Iles1n 1 3a7a4n 0OCBOCHHMA TUCHUTIIIHHBI

1.1.I1ean ocBOEHHUS THCIIATIINHBI

[ToBepXHOCTH MOJTYIPOBOIHUKOB, KAK CAMOCTOSATEIBbHBIN 00BEKT UCCIIEA0BAHUS (PU3UKI
TBEPJIOTO TeJla, IPUBJIEKAET BHUMAaHUE YUEHBIX Y)K€ B TEUCHHE AJIUTEIbHOro BpeMeHH (6onee 90
JeT). 32 3TO BPEMsI HAKOILJICH 3HAUUTEIbHBINA AKCIIEPUMEHTAIbHBIA U TEOPETUYECKUI MaTepuall,
HO3BOJISIOIINN  JJOCTHYb BBICOKOI'O YPOBHS ONHCAaHUM PA3JIMYHBIX IPOLIECCOB. Y clieXH (PU3NKU
IIOBEPXHOCTH IOJIYIIPOBOIHUKOB IOCITYKUAJIN HAYYHONU OCHOBOM Pa3BUTHUS HAHODJIEKTPOHUKH U
MHUKPO3JIEKTPOHUKH, aKyCTOJIEKTPOHUKH, BAKYYMHON TEXHUKH, 3IEMEHTHOM 0a3bl BEIUUCIIH-
TEJbHBIX CUCTEM M MHOTHX APYrux obsacteil npudopoctpoenus. s NpakTUUECKUX LieJel upes-
BBIYAIHO IPUBJICKATEIBHON OKa3aJ1ach BO3MOKHOCTh MMHMATIOPU3ALMN U3ZCIINN, IPUBEIIAs K
CO3/aHUIO UHTErPaJIbHBIX CXEM C OTPOMHBIM YHCJIOM Pa0OUYMX 3JIEMEHTOB HA MaJbIX IIOMAMSX.

Pa3Burtue Gpu3nky NoBEPXHOCTHU NOJYIPOBOHUKOB U €€ TEXHUUYECKUX IPUIIOKEHUH BbI-
JBUHYJIO PsiZi HOBBIX HAayYHBIX Mpo0OsieM. ['TaBHas U3 HUX COCTOUT B HEOOXOIUMOCTH MPOHUKHYTh
B MUKPOMEXaHU3MBbI Pa3JIM4YHbIX IOBEPXHOCTHBIX SIBJICHUH, BCKPBITh UX IPUUMUHBI HA aTOMHOM
YPOBHE U HaWTU B3aMMOCBSA3b MEKy HUMU. Pelienne 3Toi npo0diaeMbl OTKPBIBAET IIYTh K yIIPaB-
JICHHIO CBOMCTBAMU MOBEPXHOCTEN U Mexk(a3HbIX rpaHull. i ero oCyIecTBIEHUs HEOOXOJMMbI
HKCIIEPUMEHTHI, IPOBOIUMBIE B JKECTKO KOHTPOJIMPYEMBIX YCIOBHIX U TOJIBKO HAa TEX 0OBEKTaX,
KOTOpBIE MO’KHO OXapaKTepU30BaTh C MAKCUMAJIBLHOM CTEIIEHBIO ONPEICIEHHOCTH. Y Ka3aHHbIE
TpeOOBaHUS BBIOJIHAIOTCA B OMBITAX C AaTOMAPHO-YUCTHIMU T'PaHIMU MOIYIIPOBOAHUKOB, CIIELU-
AJIbHO OYUIIICHHBIMU OT CJIOS] OKHCJIA M1 HEKOHTPOJIMPYEMBIX IPUMECEH.

Omub0YHO CYNTATH, YTO TAKHE MOBEPXHOCTH B CHITy CBOCH CTIenU()MKN PUTOIHBI NI
JUI HAY4HBIX UccienoBaHui. JlocTnxkeHus B pa3paboTKe METOJJOB KOHCEpPBAIIMK YHCThIX IpaHeit
JIeNaroT NOCIIEIHAE JOCTYIIHBIMU IS PEIICHU NPAaKTUYECKUX 3a1ad. B HacTosmee Bpems,
HaIpHUMep, YUCThIE IOBEPXHOCTH IOJIYIPOBOJHUKOB IIPUMEHSIOTCS IIPYU BBIPAIUBAHUY SIIUTAK-
CHAJIbHBIX CJIOEB, B TEXHOJIOTUU U3TOTOBJIEHHS CUCTEM METAJLI-IIOJIYIIPOBOJAHUK (CO3JaHHUE CO-
BEpILICHHBIX A10/0B I1I0TTKH, KaTOIO0B ¢ OTpULIATENbHBIM CpOJICTBOM). [TomyueHHbIe HayYHbIE
JTAHHBIE COCTABIIAIOT TEOPETUIECKUN (DYHIAMEHT HAHO- U MHUKPODJICKTPOHHUKH, a TAK)KE CTUMYJTH-
PYIOT ajibHeIIee pa3BUTHE IPYTUX 00JIacTel HAyKH U TEXHUKH, OXBATBIBAIOIIUX MPOOJIEMBI, Ha
NEepBBIN B3I, JaJIeKUe OT (PU3UKU TOBEPXHOCTH.

Jlonroe BpeMs porpecc B 00s1acTi (pU3MKH MOBEPXHOCTU CAEPIKUBANICS BCIEICTBHE CEPb-
€3HBIX TPYAHOCTEH, CBA3aHHBIX C TEXHOJIOTMEN CBEPXBBICOKOIO BAaKyyMa, U OTCYTCTBHSI 10CTa-
TOYHOT'0 KoJInyecTBa 3(h(PEeKTUBHBIX CPEICTB HCCIEIOBAHUA. 3a MOCIEIHUE IECATUIICTUS CUTYa-
U pe3Ko U3MeHuIack. B pasHbix nadboparopusix mupa, B ToM uncie B KbI'Y, nocturnyret
OTPOMHBIE YCIIEXH B pa3padOTKe HOBBIX HKCIIEPUMEHTAIbHBIX MeT010B. IlIupokoe pacrpocTpaHe-
HUE ITOJIYYHJIA METObI SJIEKTPOHHOW M MOHHOM CIIEKTPOCKOIINH, CKAHUPYIOIIEH 30HI0BOM MUK-
POCKOMMH C HAHOMETPOBBIM Pa3pelieHUeM, Jarolie NPUHIUINAIBHO HOBYIO HH(pOpMALHIO 00
ANIEKTPOHHON M aTOMHOM CTPYKTYpax NOBEPXHOCTH. KONMYECTBEHHYIO TEOPETUYECKYIO OCHOBY
npuobpena Tupakiuus MeIJICHHBIX 3JIEKTPOHOB, IPUMEHseMas JUIsl CTPYKTYPHOTO aHaju3a I1o-
BEPXHOCTH. DTHU METO/]IbI TO3BOJISIIOT OIPENENATh pebed MOBEPXHOCTH 00paslia B pekuMax cKa-
HUPYIOLEH TYHHEIbHON U aTOMapHO-CUIIOBOM MUKPOCKOIIHH, paclpeieeHne JIOKAIbHOW paboThI
BBIX0/1a AJIEKTPOHOB U3 MPOBOJAIIETO 00pasiia B 006JacTi ckaHupoBaHus. HalineHs! criocoObl
OTIpeieNIeHus] TMHAMHYECKUX, TEPMOJMHAMUYECKUX, TUPPY3UOHHBIX U IPYTUX XapaKTEPUCTHK
YUCTBIX IPAHEN KPUCTAILIOB. Bce 3TO MO3BOMNIIO paCIIMPUTh KPYT UCCIIEIOBAHNN, BKIIFOYHUB B HE-
IO HE TOJIBKO BOIPOCHI, TPAJAULIMOHHO CBA3aHHBIE C AJIEKTPOHHBIMHU SBJIEHUSMU Ha IIOBEPXHOCTH,
HO U aTOMHOE CTpO€HUE, GOHOHHBIE CIIEKTPHI U APYrHe XapakTepucTuku. JlocTimkeHnus B 00JacTH
TEOPUH CAETAINA BO3MOXKHBIM Ha KOJIMYECTBEHHOM YPOBHE ONKMCATh MHOTUE IIOBEPXHOCTHBIE IIPO-
L[ECChI U OOBSICHUTH B3aUMOCBS3b MEKy HUMHU.

OTH UCClIeJOBaHMs TOKA3aJIHU, YTO Pa3INyuus MEXy IOBEPXHOCTHIO U MAPAJIIEIIbHBIMU €1
ATOMHBIMH CIIOSIMH 00beMa MOJYPOBOITHUKOB UMEIOT MECTO B AJIEKTPOHHON M (POHOHHOM MOJICH-
CTeMax, a TAK)Ke€ KpUCTAIIIMYECKOH CTpyKType. KpoMme Toro, nosyueHHble JaHHBIE 1al0T OCHOBA-
HUE YTBEP)KJaTh, YTO CaMble pa3Hble CBOMCTBA MOIPaHUYHBIX 00JIaCTEH MOITYIPOBOAHUKOB TECHO
CBSI3aHBI MEX/y COOON M B3aMMOOIPENEISAIOT APYT ApyTa.



Hcxoas 3 n310KEHHOTO BBIIIIE, 1IENbIO NIPENojaBaHus crenkypca «Pu3nka noBepXHOCTH
HOJIYIIPOBOIHUKOBY SIBJISIE€TCSI 03HAKOMJICHHE CTYAECHTOB, 0OYYaIOIIMXCS 110 HAIIPABICHHIO
«OIJIEKTPOHUKA U HAHORJIEKTPOHUKA» C COBPEMEHHBIMHU IIPEJICTABICHUSMH O YUUCTON ITOBEPXHOCTU
IIOJIyIIPOBOJHUKOB, CO3HATEIbHO OILYCTUB MHOTHUE JI€TaJIH, CBA3aHHbIE C TAKMMH KPYITHBIMU Ca-
MOCTOSATEIBHBIMH MTPOOJIEMaMH, KaK a/IcopOLus, KaTalu3, METOINYECKHE TOHKOCTH U JIp.

1.2.3a1a4u u3y4yeHUus1 TUCUMILIAHBI
JList ToCTHKEHUS YKa3aHHOMW BBIIIIE 1[EJTH HE0OXOIUMO PEIIUTh CIICIYIOIINE 3a/1a4H:

a)COOOIIUTh CTYICHTaM CBEJICHUS 110 PEKOHCTPYKLIUH, peJIaKCalliy, AMHAMUKE U TEIIO-
BOMY PacIIMPEHUIO IOBEPXHOCTH MOIYIIPOBOJIHUKOB, a TAK)KE AIEKTPOHHBIM IOBEPXHOCTHBIM
COCTOSIHUSIM U OOILIHE MOJOXKEHU 110 MeX(Da3HOH rpaHuIle METAIUI-[10JYIPOBOIHUK;

0)1aTh CTyZACHTaM KOHKPETHBIE CBEACHUS 10 CeNU()PUIECKUM OBEPXHOCTHBIM CY-
NEPCTPYKTYPaM Ha I'PaHAX 3JIEMEHTAPHBIX IOJYIPOBOJHUKOB U IOIYIIPOBOAHUKOBBIX COCIHHE-
uuit (Ge(hkl), Si(hkl), GaAs(hkl), InP w np.).

B)OCBETHTbH POJIb OTEYECTBEHHBIX YUEHBIX, B TOM uncie yueHbix KBI'Y, B pa3Butuu ¢pusu-
KM [TIOBEPXHOCTHU IOJYIIPOBOJHUKOB.

1.3.BbinosiHenne TpeGoBaHuil NpogecCHOHATBHBIX CTAHIAPTOB

W3yuenue qUCUUIUIMHBI HAlIPABJIEHO Ha MOATOTOBKY CHEIMAIMCTOB, CHOCOOHBIX peIIaTh
po0JIeMbl, BOSHUKAIOIIME IIPU IIPOU3BOJICTBE U SKCILTyaTallui U3EIUN IEKTPOHUKU U HaHO-
3JIEKTPOHUKHU C yU4eTOM O0JIACTH, THUIOB U 3a/1a4 IPOPECCHOHATIBHOMN 1eATEILHOCTH B COOTBET-
CTBHH C IPO(PECCHOHATBHBIMH CTAaH/IAPTAMH :

- 40.058 «HXEeHEep-TEXHOJIOT 10 IPOU3BOACTBY U3ACINNA MUKPOIIEKTPOHUKN», KOTOPBIH
yTBepxAeH npukazoM Munrtpyna Poccun ot 03.07.2019 Ned80H u 3apeructpupoBad MuHocToM
Poccun 29.07.2019 Ne55439;

- 40.104 «CrienuaucT 1Mo U3MEpPEHHIO MapaMeTPOB U MOIU(PHUKAIINH CBOMCTB HAHOMATE-
pHUAIOB U HAHOCTPYKTYpP», KOTOPBIA yTBepkaeH npukazoM Muntpyna Poccuu ot 07.09.2015
Ne593u (B penakuuun, BBenenHou B aeiicraue ¢ 20.01.2019 r. npukazom Muntpyaa Poccun ot
14.12.2018 Ne8071) u 3apeructpupoBad MunroctoM Poccun 23.09.2015 r. Ne38983

2.MecTo ucuunInHbl «@PHU3MKa NOBEPXHOCTH MOJYNPOBOAHMKOB» B cTpykType OIIOII
BO.

Huctunnuna «®Pu3nka TOBEPXHOCTH TOJYNPOBOAHUKOBY» B crpykTrype OIIOIT BO
OTHOCHUTCSI K BapMaTUBHOM YacTH JIuCHUILIMH 1o BeiOopy b1.B./IB.07.01 yueGHOro miana mo
HarpaBieHuto noaroroBku BO 11.03.04 DnexktpoHuka U HaHOAIEKTpoHHKA 10 Tipodumio "Co-
BpEeMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHU B JIEKTPOHHON TEXHHUKEY.

Jlia n3yuenus cneukypca «®usnka moBepXHOCTH MOJYNIPOBOJHUKOB» HEOOXOJIMMO yCBO-
€HUE CIEAYIOLUX Pa3JesIOB U3 COOTBETCTBYIOIINX AUCLUIUIMH :

a)u3 Kypca o0mei U3k >JIEeMEHTHl 30HHOW TEOPHH TBEPAOrO Tella U OCHOBHBIE CBOM-
CTBa MOJIYNPOBOJHUKOB C TOUYKHU 3PEHUSI 30HHOM T€Opuu;

0)u3 Kypca TeopeTudeckoil (pU3MKHU : OCHOBHBIE MPUOIMIKEHHBIE METO/IbI PEIICHUS OJIHO-
NIEKTPOHHOTO ypaBHeHMs LllpennHrepa B Kpucramiax, CTaTUCTUKA DJIEKTPOHOB U ABIPOK B MONY-
IPOBOJHMKAX, KHHETUYECKOE ypaBHEHUE, TEOpUs SBJIEHUI MepeHoca.

OcBoeHne JaHHOW AMCUUIUIMHBI, B CBOIO OYepe/ib, HEOOXOAUMO Ul YCIEUIHOTO yCBOe-
HUS B MOCJIEIYIOIIEM CHEIHAbHBIX KYpCOB 110 COBPEMEHHBIM METOAAaM JIHarHOCTUKU MOBEPXHO-
CTH TBEPIBIX TEJ U KUAKOCTEH, TEXHOJOTUU IOJIyYE€HUsI HAHOCTPYKTYp U MCCIIEN0BAHUSA UX CIIE-
U(UYIECKUX CBOMCTB, ISl MOHUMAaHHUSI MPOILIECCOB, JIEXKAIIUX B OCHOBE HAHOTEXHOJIOTUH.

[Tpu ocBOCHMM AMCUUIUIMHBI 00yJAIOIIUIC CMOKET YaCTUYHO MPOJIEMOHCTPUPOBATH Clie-
nyrorue o0oomennspie Tpyaosbie GyHkiun (OTD):

- Pa3paboTka eTMHMYHBIX TEXHOJIOTUYECKUX MPOIIECCOB U PEKOMEHIAIUI 110 YCTPaHEHUIO
U TIPEIYPEKICHUIO0 OpaKoB B MTPOU3BOJICTBE U3ACIUN MUKPOIIEKTPOHUKH (TPpOPecCHOHANbHBIN
cranaapt 40.058 «MHxkeHep-TEXHOIOT 110 MPOU3BOACTBY U3AEINN MUKPOIIEKTPOHUKNY, KO B,
ypOBEeHb KBaTU(UKALUU - 6).

- Pa3paboTka TUMIOBBIX TEXHOJOTHUECKUX MPOLIECCOB U MJIAHUPOBOK PabOUYMX MECT U
MIPOM3BOJICTBEHHBIX YYaCTKOB Ha IPOU3BOJICTBE U3AEIUN MUKPOIEKTPOHUKHU (IIpodeccroHalb-



Hbli ctanaapT 40.058 ««HXeHep-TEXHOJIOT 110 MPOU3BOICTBY U3AETUN MUKPOIIEKTPOHUKNY,
koJ C, ypoBeHb KBanupuKaImu -6).
- CoBepIIeHCTBOBaHKE MPOIIECCOB U3MEPEHUI TapaMeTpoB U MOAU(UKALIMU CBOMCTB
HaHOMAaTEPHAJIOB U HAHOCTPYKTYP (mpodeccnoHanbHbii cranaapt 40.104 «CnenuanucT mo usme-
PEHHUIO TApaMETPOB U MOJU(PHUKAIIMYA CBOWCTB HAHOMATEPUAJIOB  HAHOCTPYKTYp», ko1 C, ypo-
BEHb KB (uKaIuu -6) .
3. TpeGoBaHus K pe3yJIbTATaM OCBOCHHS COJeP:KAHMS JMCHUIIIMHBI (MOLYJI51)
[Tpouecc u3yueHus: AMCUUILIMHBI HAIIpaBJieH Ha (OPMHUPOBAHHUE SJIEMEHTOB CIIEYIOIINX
KOMIIETCHIIMM, YKa3aHHON HUXKE

Kareropusi komnereH-

UK/ THI 33724

Koa u HaumeHoBaHue
KOMIIETEHIIMH

HNuaukaTopsl (MoKa3aTeH) 10CTHKEHUS
KOMIIETeHIH i

Tumn 3agau npodeccuo-
HAJIbHOH IEeATEIBHOCTH:
Hay4YHO-
HCCJIEIOBATEIbCKUM

IK-1. Criocoben cTpouth
npocreiimue Guznueckue u
MaTeMaTHYeCKUE MOJICITH
IpUOOPOB, CXEM, YCTPOUCTB
U YCTAHOBOK 3JICKTPOHHKH H
HAHOAJIEKTPOHUKH pa3iiny-
HOTO ()YHKIMOHAIEHOTO
Ha3HA4YCHUs, a TAKXKE HC-
TMI0JIB30BaTh CTAHAAPTHBIC

MK-1.1.YMmeer cTpouts Gpuznveckue U MaTeMa-
THUYECKHE MOJIENIN MOJIeJIeii, Y3108, OJIOKOB
IIK-1.2.Bnageet HaBbIKaMU KOMIIBIOTEPHOTO
MOJIeTMPOBaHUH

BaHUA

MNporpaMMHBbIC CPCACTBA UX
KOMIBIOTEPHOTI'0 MOACINPO-

dopmupoBanue npodeccruoHanbHON (pekomMenaoBanHoi) kommeTenuuu [1K-1 ocymecTs-
J5IeTCsl B COOTBETCTBHHU € PO(PECCHOHATBHBIMY CTaHIapTaMH U OPUEHTUPOBaHA Ha BHINOJIHEHUE
0000m1eHHBIX TpYAOBHIX GyHKIUH (OTD) u TpynoBeix ¢pynkuuid (TD), yka3aHHBIX HIDKE.

[MpodeccuonansHas
KOMIICTCHIIUA

IIpodeccronambHbIH
CTaHAapT

O6o00611eHHas TPy 10Bast
byHKIUA

TpynoBast GpyHKIMS

IK-1.Crioco6eH cTpo-
UTh npocteimue Gu-
3WYECKHE U MaTeMaTH-
YEeCKUE MOJIENU TPpHOo-
POB, CXEM, YCTPOUCTB U
YCTaHOBOK 3JICKTPOHH-
KU ¥ HAHOJIEKTPOHUKHU
pa3IuyHoro (yHKIHO-
HaJEHOTO Ha3HAYCHUS,
a TaK)Ke UCIOJb30BaTh
CTaHJapTHBIC IIPO-
rpaMMHBIE CPEACTBa HX
KOMITBIOTEPHOTO MOJIe-
JIMPOBaHMUS

40.058 «uxenep-
TEXHOJIOT 10 MPOU3-
BO/JICTBY U3JI€JIUN MUK-
PORJIEKTPOHUKH»

B.Pa3paboTka enunuy-
HBIX TEXHOJIOTHMIECKUX
MPOIIECCOB U PEKOMEH-
JIanuii Mo yCTpaHeHHIO
U IPEAYIPEKIACHHUIO
Opaxa B IIPOU3BO/ICTBE
M3CTUHA MHUKPOIJIEK-
TPOHUKHU

B/01.6 . Ananu3 npu-
4rH Opaxa Ipu U3ro-
TOBJICHHH U3EIIHiT
MHKPOJICKTPOHUKH 1
paspaboTka peKOMEeH-
JaIuii 110 UX yCTpaHe-
HHIO U IPEIYPEsKIe-
HHIO

B/01.6 .Pa3pabotka
€IMHUYHBIX TEXHOJIO-
THYECKUX MPOIIECCOB
W3TOTOBJICHUS H3Je-
JIMI MUKPOBJIEKTPOHHU-
KH

C.PazpaboTka THITOBBIX
TEXHOJIOTHYECKHX IPO-
LECCOB U IIaHUPOBOK
paboumx MecT 1 npo-
U3BOJICTBEHHBIX y4acT-
KOB Ha IPOU3BOJICTBE
U3JIEIUI MUKPO3JIEK-
TPOHUKHU

C/01.6 . Pa3paboTka u
aJanTanys THIOBBIX
TEXHOJIOTHYECKHX TPO-
1IECCOB U3TOTOBIICHHS
W3IETUH MUKPO3JIEeK-
TPOHUKH

C/02.6 . Pazpabotka
TUTAHUPOBOK PabouImx
MECT ¥ Y9aCTKOB Ha
MIPOU3BOJICTBE W3/IEIIUN
MHUKPORJICKTPOHHUKH

40.104 «Cnemnmanuct
10 U3MEPEHUIO Tapa-
METPOB 1 Mo pHKa-
IINM CBOIMCTB HAHOMa-
TEpUaJOB ¥ HAHO-

CTPYKTYp»

C. CoBepIiieHCTBOBA-
HHUE TIPOIECCOB H3MeE-
peHUil mapaMeTpoB U
MOJU(UKAIINN CBOWCTB
HaHOMAaTepHaJoB U
HaHOCTPYKTYp

C/01.6. MoaepHuzanus
CYIIECTBYIOLIHX U
BHEAPCHUEC HOBBIX MC-
TOJIOB ¥ 000PYIOBAHUS
JUISL ©I3MEpEeHHH mapa-
METPOB HAHOMaTepHua-




JIOB U HAHOCTPYKTYD.

C/02.6 . MonepHu3a-
LSl CYNIECTBYIOIINX
BHEJIPEHHE HOBBIX
TIPOIECCOB B 000PYI0-
BaHUS TSI MOIU(UKA-
IIUY CBOMCTB HAaHOMa-
TEpUaJOB U HAHO-

CTPYKTYpD

B pesysabTare 0cBOeHUSsI AUCHHUILINHBI CTYAEHT 10JI/KEeH

3HATh:

- (hu3nuecKue CBOMCTBAa aTOMApHO-YHUCTHIX MIOBEPXHOCTEH MOTYITPOBOIHUKOB U METOBI
UX IIOJIy4YEHHS,

- HOBbIE CBOMCTBA IOBEPXHOCTH 3JIEMEHTAPHBIX MOJYIIPOBOJHUKOB U MOIYITPOBOJHUKO-
BBIX cOeIMHEHUH ( ¥ JIp.) pyHAaMEHTAIbHOIO XapaKTepa, yCTaHOBJIEHUE B MIOCIEAHUE AECATHIIE-
Tus (penaxcamus, peKOHCTPYKIUS JIp.);

yMeTh :

- BEIOMPATh METO/IbI HCCIIEOBAHUS TIOBEPXHOCTH MOIYIPOBOJIHUKOB B COOTBETCTBHHU CO
crneun(uKoi pelraeMbIX 3a7a4 B HAyYHBIX U IPOM3BOJICTBEHHBIX OPraHU3ALMIX, B TOM YHCIIE
OIIPEJIETICHUN COCTABA IIOBEPXHOCTHOTO CJIOSI, aTOMHOU CTPYKTYpPOH U U3JEIUN DJIEKTPOHHBIX
IIPOLIECCOB HA PA3JIMYHBIX TPaHAX MOJIYIIPOBOIHUKOB.

- OLICHUBATh MPEJEIIbl IPUMEHUMOCTHU KJIACCUYECKOI0 OIX0/a, POJb U BaXKHOCTb KBaH-
TOBBIX 3()(EKTOB IIPU ONUCAHUU (PUZNYECKUX ITPOLIECCOB B 3JIEMEHTaX HAaHOIEKTPOHUKY;

BJIA/IETD :

- METOJIaMU IIOJIy4EHUs, OJAECPKAHNUSI U KOHCEPBALIMM aTOMAPHO-YUCTBIX [IOBEPXHOCTEN
MOJIYTIPOBOIHUKOB;

- MEX/IyHapOAHON TEPMHUHOJIOTUEH HICHTU(UKALIMY TOBEPXHOCTHBIX CYNIEPCTPYKTYp B
MOJIYTIPOBOJHUKAX

- METOJIaMHU OLIEHKH T€PMOJMHAMUYECKUX, TUHAMUYECKUX U AU(PPY3NOHHBIX XapaKTepH-
CTHK TOBEPXHOCTH MOJYIPOBOAHUKOB U C UCIIOJIb30BAaHUEM JAHHBIX, MOJIYYEHHBIX METOIAMU
AIIEKTPOHHOMN 0Xe-CHEKTPOCKOIUHU U AU(PPaKIUK MEIJIEHHBIX 3JIEKTPOHOB.

4.Conep:xanue U CTPYKTYpPa AUCHHUILIMHBI

4.1 Conepxxanue pa3aejoB JUCHUNIMHBI

Ta0auna 1
Ne HaunmenoBanue Tembl Kon xonTpo- dopma KOH-
Ne pasjaena JIUTyeM o TPOJIs
KOMIIETCHIIUH
(ni1u ee 4a-
CTH)

1 Mertonpl  momyue- CoBpeMeHHbBIE  Me- [K-1 KomnokBuym
HUS U COXpaHEHUS TOABI  IOJIy4EHUs Nel, xommsbro-
aTOMapHO-YHCTBIX aTOMapHO-YUCTOU TEPHOE TECTHU-
IIOBEPXHOCTEH  II0- [IOBEPXHOCTH IOJIYy- posanue (I)
JyNIPOBOJAHUKOB IIPOBOJTHUKOB. Me-

TOABI COXpaHEHUs,
KOHCEpBAILlMKM U BOC-
CTaHOBJIEHUS  aTo-
MapHO-YUCTOM  TO-
BEPXHOCTH

2 CoBpeMeHHBIE JKC- Hudpakuus  men- IIK-1
nepUMeHTaJIbHbIE JEHHBIX  JJEKTPO-
METOABl  HUCCIIENO- HOB. OJIEKTpPOHHAas
BaHUs ATOMHOM 0XKE€  CIEKTPOCKO-




CTPYKTYpHBI, COCTa-
Ba U CBOMCTB IIO-
BEPXHOCTEH TONTY-
MIPOBOJIHUKOB

nusi.  CHeKTpPOCKO-
MU  XapaKTepUCTHU-
YECKHX MOTEPh
SHEPTUU  DIIEKTPO-
HamMu. MeTonsl oc-
HOBaHHBIC Ha (oTo-
ANIEKTPOHHOU AMHUC-
cuun (POC, YOIC).
MeTtonasl HOHHO-
HOHHOM SMUCCHUU

(BUMC, COPUHD)

ATOMHasl CTPYKTY-
pa  IMOBEPXHOCTH
MOJIyTIPOBOJITHUKOB

IloBepxHOCTHaAs pe-
koHCTpykiusa. Cy-
NEPCTPYKTYpbl  Ha
MIOBEPXHOCTU IOy~
MPOBOJHUKOB. Pu-
3UYECKUE IPUYHUHBI
PEKOHCTPYKIIMH TIO-
BEPXHOCTH  MOJY-
IIPOBOJHUKOB. ['eo-
METPUYECKUE MOJe-
JU CTPOEHHUA IIO-
BEPXHOCTH.

[K-1

Konebanus o-
BEPXHOCTHBIX aTO-
MOB

Cea3spU’ ¢ Kod(-
(UIUEHTOM KBa3u-
yIpyrou CHUJIBL.
AHUM30Tponusl KoJje-
OaHMii aToMOB Ha
oBepXHOCTU. Me-
TOJMKAa U TEXHHUKA
HKCIIEPUMEHTA.

Onpenenenus U ;

MOBEPXHOCTHBIX
aTOMOB.

IIK-1

Tepmuueckoe pac-
MHUPECHUEC  TTOBCPX-
HOCTH IOJIYTIPO-
BOJHUKOB

CuioBble TIOCTOSH-
HBbIC n TCIIJIOBOC
pacmupeHust  Io-
BEPXHOCTH. OJKCIIe-
PUMCHTAJIBHBIC MC-
TOJIBI MCCIICIOBAHUS
TEPMHUYECKOTO pac-
HMIUPEHUS.  TOBEpPX-
HOCTH.

IIK-1

Komnoxsuym
Ne2, xommkio-
TEPHOE TECTHU-
poBanue (1)

IToBepxHOCTHAA
mubdy3us

OKCNepUMEHTAIb-

HbIE METOJbl U3yye-
HUs ITOBEPXHOCTHOM
mubdy3un.  Mexa-
HU3MBI MOBEPX-
HOCTHOU nuddy3un.
PesynbTaThl 3KCHe-
PUMEHTAIBHBIX HC-
clienoBaHu no-

[IK-1

Komnoksuym
Ne3, komiIiblo-
TEPHOE TECTH-
posanue (I1I)




BEPXHOCTHOU  Ju-
by3un.

O6nactp po-
CTPaHCTBEHHOTO
3apsiia B IOJIYIIPO-
BogHukax (OI13)

KadgecTBennoe

obocHOBaHUE  CY-
mectBoBanusg OII3
B TOJYIPOBOJHU-
kax. Krnaccuueckas
Teopus OII3.
CtpykTypa o0nacTu
OIl3. KoHuenrpa-
oM U30BITOYHBIX
Hocutenen B OII3.
[ToBepxHOCTHAs

MIPOBOJIUMOCT.

IIK-1

KoutakTt meTami-
MOJIYITPOBOTHUK

CoBpeMeHHbIE
MIPECTABJICHHS O
CTPYKTYpE, COCTaBE
Y CBOMCTBAX KOH-
TaKTa MeTaJlI-
MTOJIYITPOBOTHUK

IIK-1

4.2 CTpyKTYypa IMCUMILINHBI

4.2.1.00mas TpyA0eMKOCTb JMCHUIJIMHBI cocTaBjsieT 3 3aueTHbIX eqnHull (108 yacoB)

Tabauna 2
Bun paGoThl Tpy10eMKOCTb, 4aCOB
5 cemecTp BCETO
OO61mas TpyA0eMKOCTh (B yacax) 108 108
KonTakTHas pabora (B yacax) 34 34
Jlexunonnsle 3ausTus (JI) 17 17
[Tpaktiueckue 3anstus (I13) 17 17
Cemunapckue 3ansartus (C3) - -
Jlaboparopusie pabots (JIP) - -
CamocrosiTenpHast padbora (B yacax) 47 47
Pacuerno-rpaduueckoe 3ananue (PI'3) - -
Pedepar (P) - -
Occe (D) - -
Kontposbnas padora (K) - -
CaMOCTOATEIbHOE U3YUYEHHUE DPA3/IETIOB/TEM - -
Kypcosas pabora (KP) - -
KypcoBoii npoekt (KII) - -
IToaroToBKa M MPOX0KIAECHUE TPOMEKYTOU- 27 27
HOHU aTTecTanuu
By npo MexxyTOYHOM aTTecTanuu JK3aMeH JK3aMEH
[Ipumeuanue : 0JHOCEMECTPOBAs AUCIUILITHHA.
4.2.2.JlekuOHHbIE 3AHATHSA
Tadiauna 3
No Tema
1 CoBpeMeHHbBIE METObI TMOJYUYECHUS] aTOMAPHO-YHCTONW TMOBEPXHOCTH TOJIYIPOBOIHHU-
KOB.
2 Metoabl cOXpaHeHUs, KOHCEPBALIMM U BOCCTAHOBJIEHUS aTOMapHO-YHCTON MOBEPXHO-
CTH




3 Judpakiust MeUICHHBIX 3JIEKTPOHOB.

4 OJIEKTPOHHAs 0KE€ CIEKTPOCKOMHUSI.

5 CHeKTpoCKONHMs XapaKTEPUCTUYECKUX MOTEPh YHEPTUH IJIEKTPOHAMHU. MeTobl OCHO-
BaHHbIe Ha (oToanekrpoHHOH smuccuu (POC, YOIC). Meroasl HMOHHO-UOHHOM
smuccun (BUMC, COPHD)

6 [ToBepxHOcTHast peKOHCTpYKIUs. CynepcTpyKTypbl Ha MOBEPXHOCTU MOIYIIPOBOAHU-
KOB.

7 ®dusnyecKkue NMpUYMHBl PEKOHCTPYKLIMM ITOBEPXHOCTU IOJYIPOBOAHUKOB. I'eomeTpu-
YECKUE MOJENIA CTPOEHUS TIOBEPXHOCTH.

Cea3bU”° ¢ KO3 (PUIIMEHTOM KBAa3HYNPYTOi CHIIBL.

9 AHuzotponus kojaeOaHMM aTOMOB Ha MOBEPXHOCTH. MeTOIUKa M TEXHHKAa IKCHEpH-
menTa. OnpenenennsU; TOBEPXHOCTHBIX ATOMOB.

10 CuioBbI€ IOCTOSIHHBIE U TEINIOBOE PACIIUPEHHUS TOBEPXHOCTH.

11 OKCIEpUMEHTAJIBHBIE METOJIbI UCCIIEOBAHUS TEPMUYECKOTO PAaCUIMPEHUsS ITOBEPXHO-
CTH.

12 OKcliepUMEeHTaIbHbIE METO/1bl U3YUEHHsI TIOBEPXHOCTHOHN T dy3uu.

13 MexaHu3MBbI TOBEPXHOCTHOH nuddy3un. Pe3ynbraTsl SKCIepUMEHTAIbHBIX UCCIIEH0-
BaHU NOBEPXHOCTHOU Auddy3un.

14 KauectBenno obocHoBanue cymecroBanus OI13 B moaynpoBogHHKAX.

15 Knaccuueckas teopus OIN3. Ctpykrypa obnactu OII3.

16 Konnentpanus nz6eirounbix Hocureneit B OI13. TloBepxHOCTHAsI MPOBOJUMOCTb.

17 CoBpeMeHHbIE NPEACTABICHUS O CTPYKTYpPE, COCTaBE U CBOMCTBAX KOHTAKTa METAJLI-
NOJIYTIPOBOJTHUK

4.2.3.JI1a6opaTopHblie padoThI - (He MPeIyCMOTPEHbI N0 y4eOHOMY IJIaHY)
4.2 4.IlpakTnyeckue 3aHATHS (CEeMHHAPBI) - (He MPeIyCMOTPEeHbI M0 yyeOHOMY ILIa-

Hy)

4.2.5.KypcoBoii npoekT (KypcoBasi pa6ora) - (He Npe1ycMOTPEH M0 y4eOHOMY IJIaHY)
4.2.6.CamocTosiTe/ibHOE H3y4YeHUE Pa3/1e10B TUCHUILIUHBI.
CamocrosiTenpHasi paboTa opraHu30BaHa B COOTBETCTBHE C TEXHOJIOTHEH MPOOIEMHOTO

O6y‘leHI/I$I U npeamnojaracTt CJICAyronme q)OpMLI AKTUBHOCTH!

- CaMOCTOsITEIbHAS TTPOPaA0OTKa yueOHO-TIPOOIEMHBIX 3a/1a4, BHITIOTHSIEMAs C TIPUBJIEYE-

HHEM OCHOBHOH U JOIOJHUTEIHLHOM JIATCPATYPHI;

- IIOUCK H&y‘IHO-TeXHH‘{eCKOﬁ I/IH(i)OpMaHI/II/I B OTKPBITBIX UCTOYHHKAX C LCIbIO aHallu3a U

BBISIBJIICHUS KJIIOUEBBIX OCOOCHHOCTEH.

Hmxe IMPHUBOJUTHCA NIEPEUCHB BOITPOCOB BEIHOCUMBIX HAa CAMOCTOATCIIBHOC U3YUYCHUEC 110

pa3aciiaM IUCHUILINHEI.

Taoauna 4

NeNe Bonpocel, BEIHOCUMBIE Ha CAMOCTOSITEIBHOE U3yUEHHE

paznena

1 KoHcepBanysi mOBEpXHOCTH MOJIYNPOBOAHUKA C MCIOJB30BAHUEM IIEIOYHO-
TaJIOUIHBIX COCTMHEHNHI

2 MeTto MCTMHHO-BTOPUYHOM 3JIEKTPOHHOM cnekTpockonuu. CHeKTpOCKOMMs
MTOPOTOBBIX NOTEHIINAJIOB

3 CynepcTpykTypa Ha MOBEPXHOCTSX IOJIYITPOBOJHUKOBBIX COCAMHEHHUN A, B,

4 Konebanus aToMOB TBEpOTO Tena

5 Krnaccuueckue mnpencTaBieHus O B3aUMOCBSA3M XapaKTEPUCTHK CHIIOBBIX IO-
JIEH C TEIJIOBBIM PaCIIMPEHUEM TOBEPXHOCTH

6 Mexanusmbl A1 @y3un B TBEpIBIX Teaax

7 Ypasuenue [lyaccona u ero penienue

8 Teopust 061acTH MPOCTPAHCTBEHHOTO 3apsijia JAJIs Cly4yasi YaCTUYHO HOHU3H-
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‘ POBaHHBIX MPUMECHBIX LIEHTPOB B 00bEME KpUCTAJLIA. ‘

5. OueHouyHbIe MAaTEPUATBI 1JISl TEKYIIET0 KOHTPOJIS YCNEeBAeMOCTH U ITPOMEKYTOY-
HOH aTTecTAlMM.

5.1.0neH0YHbIe MATEPHAJIBI IS TEKYIIEro KOHTPOJIS YCIIeBAeMOCTH.

Texyiuit KOHTPOJIb YCBOEGHHUS MTPOrPaMMHOT0 MaTepralla U MpPOMEKyTOUHasT aTTeCcTallus
CTYJEHTOB, U3YYAIOIINX Kypc «DPU3HKa MOBEPXHOCTH MOIYIIPOBOIHUKOBY OCYIIECTBISICTCS B
pamKax OayIbHO-PEHTHHIOBOM CUCTEMBI 00yUaroIIuXCcsl, pa3paboTaHHON 1 BHEIPEHHOHN B MpaK-
tuky aesrenpbHocTd KBI'Y. TlonoxeHne o 6auIbHO-PEUTHHTOBOM CHCTEME aTTeCTaIlluu 00y4aro-
muxca B KBI'Y pasmeneno Ha caiite kbsu. @mail.ru Jlokansable HOpMaTuBHBIE akThl KBI'Y. Te-
CTOBBIE 3aJaHMsI 110 JUCIUTUIHNHE «DU31Ka TOBEPXHOCTH MOTYIPOBOTHUKOBY HAXOISTCS HA CalTe
open kbsu.ru o agpecy htt:open.kbsu.ru/moodle/course/view.php?id=4295 /

OCHOBHBIMU TIEJISIMU OAITBHO-PEUTUHTOBOW CUCTEMBI ATTECTAIIUU SBISIOTCS:

- CTUMYJIMPOBAHUE CUCTEMATUYECKOI KOHTAKTHON M CaMOCTOSATEIbHOU pabOThI CTYACH-
TOB;

- CHIDKEHHE POJIM CYOBEKTUBHBIX (PaKTOPOB B MpOIlEcCce MPOBEACHUS aTTeCTAlMOHHBIX
MEPOIIPUATHH;

- MIOBBIILIEHUE COCTA3ATEILHOCTH B 00pa30BaTeIbHOM MPOIIECCE;

- OIIPEJICIICHUE PEUTHUHTA CTYICHTA B COOTBETCTBHH C €r0 JOCTHKCHHUSIMH,

- obecrieyeHne CUCTEMaTHIECKOI0 KOHTPOJIS KauecTBa 00y4eHUs B COOTBETCTBUU C Tpe-
OoBanussMu DerepalibHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO 00pa3oBa-
HUSL.

BamibHO-pEeUTHHTOBAs CHCTEMA ATTECTAIMH CTYICHTOB IPEAyCMaTPUBACT IPOBEICHHE
KOHTPOJIbHBIX MEPOIPHUSITHIA MO JIOTUYECKHU 3aBEPILICHHBIM OJIOKaM, ITUKIIAaM, pa3/ieaM, a TaKxKe
MPOMEXKYTOUYHAs aTTecTanus B popme dk3amMeHa u/uim 3adeta (IuddepeHInpoBaHHOTO 3a9eTa).

[To mucnunnune «Pu3nKa MOBEPXHOCTH MOIYIPOBOJIHUKOBY MPOBOAATCS OAIIILHO-
PEUTHHTOBBIC KOHTPOJIBHBIE MEPOTIPUSATHS, BKIFOYAIOIIHE ITPOBEICHUE KOJUIOKBUYMa B YCTHOMN
dbopMe U KOMITbIOTEPHBIE TECTUPOBAHUE CTYACHTOB. B paMkax OalIbHO-PEHTHHTOBBIX CHCTEMaX
aTTeCTallly CTYJACHTOB MPEIYCMOTPEHBI MEPHI, CTUMYJIUPYIOIINE TIOCEIICHIS 3aHATHI CTy/IeHTa-
Mu. OIleHKa YCIEIHOCTH OCBOEHHUS MPOTrPAaMMHOTO MaTepuaia CTyIeHTaMH MPOBOIUTCS IO MHO-
rob6ansHoM mkane (100 6.)

Jl1ia onpenenieHrs KayecTBa OCBOSHHS 00yJaroIIMMIC y4eOHOro MaTepuaa Mo JUCIu-
TUTMHE UCTIONB3YIOTCS CIEYIONINE OIIEHOYHBIE CPE/ICTBA.

Tabanna S
Ne | Oumue- Kpatkass xapakrepuctuka [IpencraBieHue OIIEHOYHOTO CPEICTBA
HOY- OLICHOYHOI'O CPEJICTBA B oHze
i HbIE
/ cpen-
I CTBa
1 | Komyo- CpenctBa KOHTpOJISI YCBOE- Bonpocel 1o remMam
KBUYM HUs y4eOHOro matepuana
TEMBI (AUTAKTUYECKON eu-
HUIIbI), OPTAaHU30BAHHOE
KaK yueOHOe 3aHITHE B BH-
ne codeceroBaHNe TIPETO-
JaBatest ¢ 00yJaroImuMHUcCs
2 | Tect Cucrema crangapTU3HPO- @OHJ TECTOBBIX 3aIaHUH pa3-
BaHHBIX 33JJaHUH, 103BOJISI- MeIleHbl Ha 00pa30BaTeIbHOM MTOpTale
FOIIasi aBTOMaTU3UPOBATH KBI'Y
MPOLIEAYPY U3MEPEHUS http://open.kbsu.ru/moodele/course/vie
YpOBHS 3HAHUW U YMEHUH w.php?id=4295/
oOyuatomerocs
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Motu-
BaIus
(yny-
HOCT-
HOE
OTHO-
IIICHUE)

[leneBast mogOoOpKa TaHHBIX,
XapaKTepU3yIOIuX yueo-
HYI0 aKTUBHOCTh M MOTH-
BalMIO 00YYarOIINXCst

['pynnoBoii kypHai mocenaeMoCTu
3aHATHUH; KypHAI MperogaBaTes; pe-
depatsbl, 3cce U Ipyrue MaTepuabl

5.1.1.Ko/L10KkBRYMBI
B teuenue cemectpa nmpoBOJSATCS TPU KOJUIOKBUYMa. BOMpochl, BEIHOCHMBIE Ha KOJIJIO-
KBUYMBI IIPUBEACHBI HIKE.

Tabauna 6
Ne Ne TeMa Ko dranbl popMupona-
KOJI- MIe HHUS KOMIIeTeHIIUM;
J10- T TeH MOKAa3aTe/iM U KpUuTe-
KBH- e 1107071 pHYHU OLlEeHUBAHUS pe-
yMa M (1 3yJIbTATOB 00y4eHHUsA
bl $p)
1 1 CoBpeMeHHbIE METO/IbI MOJTy4e- IK- IlepBbIii 3Tan
HHUsI aTOMapHO-YUCTON IIOBEPXHO- 1
CTH TOJIYIPOBOJJHUKOB. 3HaTh: TEPMUHBI, 10-
2 Meroabl coxpaHeHHs, KOHCEpBa- HATHUSI, METObI U TIPUH-
MU U BOCCTAHOBJICHUSI aTOMApHO- UMl PU3UKK TOBEPX-
YUCTOM MOBEPXHOCTH HOCTH TIOJTYIIPOBOAHU-
3 Judpakius MeAJIEHHBIX JJIEKTPO- KOB
HOB. Ymersn: onepupoBarhb
4 DJIEKTpOHHAsA OX€ CIEKTPOCKO- TCPMUHAMH, TOHATUS-
A, MU, METOIaMH U TIPUH-
5 CIIEKTPOCKOINHUS XapaKTepucTHIe- unamu (GpU3uKy 1o-
CKHMX IIOTEpPb DHEPTUM IIEKTPOHA- BCPXHOCTH NIOJYIIPO-
MU. MeTosibl OCHOBaHHbIE Ha (o- BOIHUKOB, pCIIATh
TodnekTpoHHoit amuccun (POC, yueOHbIe 3a1a4u 110 00-
Y®OC). MeTonbl MOHHO-UOHHOM pasiy.
smuccun (BUMC, COPUHD) Baaners: repMuHamuy,
6 [ToBepxHOCTHAsT PEKOHCTPYKIIHS. MOHATUSIMH, METOIaMH
CynepcTpykTypsl Ha IOBEpPXHO- ¥ IPHHIHIAME QU3HKH
CTH MOJYIPOBOJIHUKOB. HOBEPXHOCTH IIOIYIPO-
BOJTHUKOB.
2 7 @usznueckue MPUYUHBI  PEKOH- TTK-
CTPYKIMH TTOBEPXHOCTH MOJIYIIPO- 1 Bropoii 3Tan
BOJHUKOB. ['eoMmerpuueckue Mo- 3HaTh: COBpEMEHHbIE
JIEJTN CTPOEHUS TOBEPXHOCTH. AKCTIEPUMEHTAJIbHBIE
8 Cea3pU’ ¢ KOADHUIMEHTOM KBa- MCTOJIBT IMATHOCTUKH
SUYTIPYTOii CHITHL. MMOBEPXHOCTH TOTYIIPO-
9 AHu30TpOIUs KoJeOaHU aTOMOB BOJIHMKOB; (u3ieckie
Ha MOBEPXHOCTH. MeToauka W TPHIHHEI PEKOHCTPYK-
TeXHUKa 3KcnepumeHTa. Omnpene- [ TTOBEPXHOCTH 110
— JTYyMPOBOAHUKOB
nenusU;  TIOBEPXHOCTHBIX aTo- YMeTh: BBIBIATH POITb
MOB. MMOBEPXHOCTHBIX SIBJIC-
1 CuoBbIe TIOCTOSIHHBIC U TEIJIOBOE HUH (B 0COOEHHOCTH
0 pacmpeHus IOBEPXHOCTH. IponeccoB pEKOH-
1 DKCNEePUMEHTAIHHBIE METOJIBI HC- CTPYKIIMU U pCIaKCa-
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1 CJIEIOBaHMUSI TEPMHYECKOTO pac- IMK) B TIpobIemMax,
IIMPEHUS] HTOBEPXHOCTH. BO3HUKAIOIINX B XOZE
1 DKcIepUMEHTAIIbHbIE METO/Ibl U3IOTOBJICHUSI U JKC-
2 U3YyYeHHs] TOBEPXHOCTHON - IUTyaTaluuy npudopoB
by3uu. 3JIEKTPOHUKHU U HAHO-
1 Mexanu3mbl IIOBEPXHOCTHOM JIEKTPOHUKHU
3 muddy3un. PesynbTaThl 3KCHIEpH- Baangers: metonamu
MEHTQJIbHBIX HCCIIEIOBaHUI I10- noctpoeHus puznye-
BEPXHOCTHOU AU(y3un. CKHX M MaTeMaTH4e-
CKHX MoJjenel mpubo-
POB, CX€M, YCTPOHCTB C
y4eToM creruduye-
CKUX CBOMCTB IIOBEPX-
HOCTEHN
1 KayectBeHHO 0OOCHOBaHME CY- K- Tpernii 3Tan
4 mectBoBanus OII3 B momympo- 1 3HaTh: COBPEMEHHBIC
BOJIHUKAX. npejcTaBiIeHus o0
1 Knaccuueckass  Teopuss  OII3. aTOMHO-3JIEKTPOHHOM
5 Crpyktypa obaactu OII3. CTPYKTYpE U CBOMCTBAX
1 KonuenTpanus u30bITOYHBIX HO- KOHTaKTa METalll-
6 curenert B OII3. IloBepxHocTHas IIOJIYIIPOBOHUK
IIPOBOJMMOCTb. YMeThb: BBISIBIATH POJIb
1 CoBpeMeHHbIE IPEICTABIICHUS O KOHTaKTa METaJlJI-T0JTy-
7 CTPYKTYPE, COCTABE U CBOMCTBAX IPOBOJHUK B IPOOJIE-
KOHTaKTa METaJlJI-TIOJIyITPOBOJHUK Max, BOSHHMKAIOUINX IpU
CO3JIaHMHU U JKCIUTyaTa-
[IUU TTPUOOPOB U
YCTPOMCTB JEKTPOHU-
KU ¥ HaHOZJIEKTPOHHUKH.
Baaners: meTonamu
noctpoeHus puznuye-
CKUX M MaTemaTHhye-
CKHUX Mojenei mpudo-
POB, CXEM U YCTPOMCTB
C YYETOM CBOMCTB KOH-
TaKTa MeTaJlj-
MIOJIYTIPOBOJTHUK

MeToanyeckre peKOMEHIALHUHM 10 NOAT0TOBKE K KOJNIOKBUYMaM

[Ipu moAroTOBKE K KOJUIOKBHYMAaM IO JUCHHUTUINHE HEOOXOAMMO UCTIOIh30BaTh COOTBET-
CTBYIOLIME pa3/iesibl OCHOBHOM U JTONIOJIHUTEIBHOM JTUTEPATYPbl, PEKOMEHIOBAHHOW JIEKTOPOM
Ha MEPBOM 3aHITUU M0 JUCUUIUIMHE. 3HAYUTEIBHYIO MTOMOIIb B MOJATOTOBKE K KOJUWIOKBUYMY MO-
T'YT OKa3aTh 3amUCH (KOHCIEKTHI) JEKIUH, KOTOPBIC MPOBOAMIMCH BO BpeMs ayIMTOPHBIX 3aHsI-
THI MO TUCIUIUIMHE. B KOHIIE Ka)X10i TEMBI IO JAHHOW JUCUUIUIMHE CTYJIEHTaM MpPeJIararoTcs
KOHTPOJIbHBIE BOTIPOCHI, KOTOPBIE KPATKO PacCMaTPUBAIOTCS MOCHE JEKIIMU U 0oJiee eTaabHO
pazOuparoTcs Ha MPAKTUYECKHUX 3aHATHAX. [Ipr MOATOTOBKE K 0YepeTHOMY KOJIJIOKBUYMY IIeJie-
c000pa3HoO 00pamaThCs K ’TUM KOHTPOJIBHBIM BOIIPOCAM.

[Ipu moATr0TOBKE K KOJJIOKBUYMaM I1€J€CO00pa3Ho 00pamarbcsi K MHTEPHET pecypcam 1o
JTAHHOW THUCIUIUIMHE, KOTOPBIE PEKOMEHI0BaHbI IIPENOAABATEIEM B HAYaJle U3YYEHHUs] TUCLUILIN-
HBL.

[Ipy moAroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS IMOCEIICHUE KOHCYIbTAIMN, TPOBOAU-
MBIX MpernoaaBaTesieM, a TakKe oOpaiieHne K caiTy mpenonaBarens. CtyaeHTsl yepe3 HTepHeT
UMEIOT JIOCTYI K Y4EOHO-METOAUYECKUM HW3JIaHMsIM BEAYyIIUX By30B Poccum.
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Kpurtepuu onieHuBaHus Ha KOJJIOKBHYMaXx.

Bo Bpems ycTHOro onpoca Ha KaxJ0M KOJUIOKBUYME CTYACHT MOXKET MOJTYy4YHUTh A0 15
6aioB. [Ipu 3TOM oLIeHMBaETCH :

- BJIaJICHUE TePMUHAMM, HOHATUAMM, IPUHIUIIAMU TEPMOAMHAMUKU JHUCIEPCHBIX CUCTEM;

- ICHOCTb, YETKOCTb U JJOKA3aTEIbHOCTb U3JI0KEHHUS OTBETOB Ha BOIIPOCHI;

- CUCTEMHOCTb 3HaHHUM, YMEHHI U HABBIKOB 110 TEME.

Ilo uroram ycTHOrO OIpoca Ha KOJJIOKBUYME CTYJIEHTY BBICTABIIAETCS :

a)14-15 Gayos, eciu BiIaAEeT B IOJIHOM 00bEME ITPOrpaMMHBIM MaTepUaJIOM, BbIHECEH-
HBbIM Ha KOJJIOKBUYM, JJOCTaTOYHO ITyOOKO OCMBICIIUBAET TEMY (pa3/ien), NCUEpIIbIBAIOIIE OTBE-
YyaeT Ha BCE BOIIPOCHI, BBIAEISAET IPU ITOM CaMO€ CYIIECTBEHHOE, yMEET aHaIU3MpOBaTh, CPaB-
HUBAeT, KJIACCH(PHUIUPOBATh, 000011aTh, KOHKPETU3UPOBATH U CUCTEMATU3UPOBATH IPOrPaAMM-
HBII MaTepuai, 4eTKO (OPMHUPYET OTBETHI;

0)12-13 GamioB, ecau BiajieeT y4eOHBIM MaTE€pUaIoM, BHIHECEHHBIM Ha KOJJIOKBHYM I10-
YTH B IIOJTHOM 00beMe (MMEIOTCs IpoOebl B 3HAHUAX TOJIBKO B HEKOTOPBIX, OCOOCHHO CIIOXKHBIX
BOIIPOCAxX); CAMOCTOSITENILHO U OTYACTH MPU HABOSALINX BOIPOCAX JAaeT MOJIHOLIEHHbIE OTBETHI HA
BOIIPOCHI; HE BCET/1a BbIJIENsAeT HauboJee CylIeCTBEHHOE, HE JOIYCKAaeT CEPbe3HbIX OIMOOK B OT-
BETax.

B)9 — 11 GamoB, ecnu BJIaZieeT OCHOBHBIM 00BEMOM 3HAHHI [0 TEMaM KOJIJIOKBUYMa,
NPOSIBIISIET 3aTPYIHEHHUS B CAMOCTOSTEIBHBIX OTBETAX, JIOIMYCKAeT HETOYHBIE (POPMYITHPOBKH, B
npoliecce OTBETa JO0MycKaeT OUIMOKU MO CYIIECTBY BOIPOCA.

r)5-8 OayJI0B, €CIi He OCBOMJI 00s13aTeNIbHBIA MUHUMYM 3HAaHUH IpeMeTa, He CriocoOeH
OTBETUTH Ha BOIIPOCHI AAXKE MPH JOMOJHUTEIbHBIX HABOJAIINX BOIPOCAX.

J[)ECIIM OTBETHI CTY/IEHTA M0 y4eOHBIM MaTepuaia KOJUIOKBUYMa OLIEHUBAIOTCS KOJIHYe-
CTBOM OassIoB MeHee 4, TO CTyJeHTY BbicTaBisieTcs ) 6ayios.

5.1.2.TecToBble 3aJaHUs 110 AUCHUILINHE

B Teuenue cemectpa TpUKAbI IPOBOJAUTCS TECTUPOBAHUE CTYIEHTOB C UCIIOJIb30BaHUEM
(dboHga TECTOBBIX 3aJJaHUH IO TAHHOW AUCITUTUIMHE

OO0pa3ubl TeCTOBBIX 32JaHUI 110 TUCHMILIHHE

3aganmue 1.

ITo aToMapHO-4HCTON OBEPXHOCTHIO TBEPAOIO TeJa MOIPa3yMeBaeTCs OBEPXHOCTh

1 )uiieHHas 3aMeTHOTO KOJIM4eCTBa MpuMecei

2)He uMerolas 3aMEeTHOTO KOJINYeCTBa 1e(heKTOB

3)obnanaromas KpUCTAIIIMYECKON YIOPAI0U€HHOCThIO

4)nonmyyeHHasi B BaKyyMHBIX YCIOBHSAX

5)rie HeT YacTHIl U3 BHEITHETO OKPYKECHUS

3aganue 2.

JJ1s MOBEpXHOCTH KPEMHHUS CIIOCO0 BEICOKOTEMIIEPATypPHOTO HarpeBa B BaKyyMe

1)He npuroneH

2)BIMOJIHE PUTOJECH

3)4acTHYHO MPUTOJICH

4)He mpUMeHseTcs

3ananmne 14.

J1J1s KpUCTAIIJIOB CO CTPYKTYPOU IUHKOBOI OOMaHKH METOJOM pPacKaJIbIBAaHUSI MOXKHO I10-
JYYUTh IOBEPXHOCTh C OpHEHTAINen

HDA10 ) 2ol 3) (110) 4) (111) 5)(100)
3ananue 22.

Crioco0 X0I0HON IMUCCUU TIPUTO/ICH IS MOJIYUYeHUsI aTOMapHO-YUCTON TOBEPXHOCTH
1) meTanos

2)MeTaUTMYECKUX CIUIaBOB

3)OTyIIPOBOTHUKOB

4)IMANEKTPUKOB

3aganue 38.
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3alUTHBIMY HOKPBITHSMU JUISL YUCTBIX TPAHEH MOIYIPOBOIHUKOBBIX coenunenuil A, B,

MOTYT OBITh CJIOU
1 )1menoYHbIX METAIIOB
2)11es109H03EMENbHBIX METAJIOB
3)11eT0YHOTaJIONTHBIX COCTMHEHUN
4)051aropoTHBIX METAILIIOB
3ananue 40.
Meroa JIMD ocHOBaH Ha UCIOJIb30BAHUU JIIEKTPOHOB
1)ynpyro paccessHHBIX Ha aToMax [OBEPXHOCTU
2)Heynpyro paccesHHbIX MPU B3aUMOJECUCTBUU C IIOBEPXHOCTHIO
3)[OSIBUBLIMXCS B CHIEKTPE BTOPUUHBIX AIEKTPOHOB M3-3a HOHU3ALMU aTOMOB Ha ITOBEPX-
HOCTHU MEPBUYHBIMH 3JIEKTPOHAMU
4)BO3HHMKAIONINXCS U3-32 BHENTHETo GoTo 3ddexra
3aganue 41.
Meton JIMD sBnsiercs IpsIMbIM METOZOM UCCIIEOBaHUS
1)aTOMHO# CTPYKTYpBI TOBEPXHOCTH
2)31€KTPOHHON CTPYKTYpPbI IOBEPXHOCTH
3)3J1€MEHTHOTO COCTaBa MOBEPXHOCTH
4)XUMHUYECKOr0 COCTaBa MOBEPXHOCTU
3aganme 62.
Meton CXIIDD ocHOBaH Ha MCHOJIL30BAHUH JIEKTPOHOB
1)oTepsABIINX TUCKPETHBIE 3HAUEHUS YHEPTUH MPU PACCESTHUU B MPUMTOBEPXHOCTHOM 00-
JacTH
2)SMUTHPOBAHHBIX U3 aTOMa B pe3yJbTaTe 0e3U3IIydaTeIbHOTO IIpolecca (aBTOMOHU3a-
11N
3)noTepsABUINX SHEPTUU MPU MOHU3ALNN ATOMOB TOBEPXHOCTHU
4)ynpyropaccessHHbIX IIpU B3aUMOJICHCTBUU C AaTOMaMH ITOBEPXHOCTH
3aganmue 77.
B cynepctpykrype Si (III) — 7x7, nocnennue nuudpbl NOKa3bIBalOT PACCTOSHUS MEXKAY aTo-
MaMu
1)Ha noBepxHOCTH
2)Ha IOBEPXHOCTHU TI0 CPABHEHHUIO C AaHAIIOTMYHBIMU PACCTOSTHUSIMU B 00BEMeE
3)Ha aTOMHBIX ITIOCKOCTSIX B 00BEME
4)Ha aTOMHBIX MJIOCKOCTSIX B 00beMe M0 CPAaBHEHHIO C PACCTOSHUSMU MEXy aTOMaMH Ha To-
BEPXHOCTH

MeToanyecKrue peKOMEHIAIMH 110 MOAr0TOBKE K TECTUHPOBAHHUIO
OCHOBHI)IG peKOMeH)IaHI/II/I, MU3JIOKCHHBIC BBILIC TJIA ITOATOTOBKU K KOJ'IJ'IOKBI/IyMaM, ocCTa-
I0TCS B CWJIE U U1 TIOJTOTOBKU K TECTHPOBAHUIO (MCIIOIB30BAHUE PEKOMEHIYEMOH JIUTEPATyPHhI,
KOHCIICKTOB JICKITMHN, METOAUYCCKHUEC y1(a33HI/I$I, I/IHTepHeT-pecprI)I, KOHCYJ'II)TaHI/II/I y HpenonaBa-
TENs U Ap.).
CTy,ZIGHT&M, I/ISYLIaIOHH/IM }IaHHBIfI Kpr, Hpe}lOCTaBHHeTCH BO3MOXHOCTH MHOFOKpaTHOFO

peHiCHUs TECTOBBIX 3aJJaHui U MOJIYYHUTh OLICHKY YPOBHA CBOUX 3HAHUH B PECKUME CAMOKOHTPOJIA.

B Teuenuu e cemecTpa CTyA€HTHI TPUXK/IbI TECTUPYIOTCA MO TUCHUIUIMHE (depe3 Kaxnaasa 1/3 ce-
MecTpa). CTyIEeHTBl UMEIOT BO3MOYKHOCTb, TOCJE IMPOLENYpPhl PErucTpanuy, MPONTH OHJIANH -
TECTUPOBAHUE, B TOM YHUCIIE B PEKUME CAMOKOHTPOJISL.

Kpurepun onieHKH 110 TeCTUPOBAHMIO.

[To pe3ynbTaTraM Kaxa0ro TECTUPOBAHUS CTYACHT MOKET OJTYyYUTh 10 5 6aiios (Bcero 15
0aJlJIOB B TEYEHHUE CEMECTPA).

[Ipu 5TOM CTYZEHTY BBICTaBIISIETCS:

5 6amnoB npu npaBuwiIbHOM BbInosHEeHNH 91-100% oT 00111ero uncia TeCTOBBIX 3a/laHHH,

4 6amna npu 81-90%
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3 6ayna mpu 61-80%

2 6amna npu 36-60%

[Tpu KonmyecTBe MPaBWIBHBIX pelieHui MeHbIne 36% oT 001ero yrcia TeCTOBbIX 3aa-
HUH CTYACHT HE MOoJy4yaeT 0ajioB.

Kputepuu o1ieHUBaHUS MOTHBAIMHU (TUHYHOCTHOTO OTHOIIEHHUS)

B Teuenue cemecTpa TpHKIbI (Uepe3 Kaxa0e TPETh CeMecTpa) MPOBOJUTCS OLCHUBAaHUE
MOTHUBAIMH (JINTYHOCTHOTO OTHOILIEHUS) 00yYaroIIerocsi K OCBOCHHUIO IMPOTrpaMMHOT0 MaTepHraia
1o aucuuIuiHee. [Ipu 3TOM CTyIeHT MOXKET HOJYYHTh COOTBETCTBEHHO 3,3 1 4 6amios (Bcero 10
0ai1oB 3a ceMecTp). baibl BBICTaBISIOTCS NMPENOAABATENIEM C YIETOM YUeOHOU aKTUBHOCTH 00Y-
YaIOIIEToCsl, B TOM YUCIJIE CBOEBPEMEHHOI'O BHIIMIOTHEHUSI KOHTPOJIBHBIX MEPONIPUSATHUH, 10 UTOTaM
KOHTAKTHOM paboThI ¢ IpenoaBareseM, npeacTaBieHne peeparoB, 3cce U IPYTUX MaTepruanoB
MPEToaaBaTelio.

[Tocne kaxmoro srana (Bcero 3) 6ayuIbHO-PEHTUHTOBOM aTTECTAIMH MTPETOIaBaTeNb PH-
HUMAET pPElICHNE O BHICTABICHUN yKa3aHHBIX 0ayuioB (3,3 1 4 1o NpUHILHKITY 3a4TEHO - HE3aYTEHO
0e3 mepexo/ia K MEHBIIUM Iudpam).

5.1.3.I1poMexyTOYHASE ATTECTALUA

IIpumepHbIii NepeyeHb BONPOCOB, BBIHOCHMbIX HA K3aMeH M0 TeMaM
AUCHUILINHE

1.CoBpeMeHHbIE METO/IbI TIOTYYCHHUSI aTOMAPHO-YHCTOM MOBEPXHOCTHU TIOIYIIPOBOTHHUKOB.
2.MeTtoabl cOXpaHEHUs, KOHCEPBAIlMN U BOCCTAHOBJICHUSI aTOMapHO-YHCTOW MTOBEPXHOCTH
3. ludpakiusi MEAJICHHBIX JJICKTPOHOB.

4. DIeKTpOHHAsI 05KE€ CIIEKTPOCKOIIHSI.

5. CHexkTpoCKONus XapaKTepUCTUUECKUX MOTEPh YHEPTUU IEKTPOHAMH.

6. MeToi1 0OCHOBaHHBIE Ha (hoTOAIeKTpOoHHOM dMuccuu (POC, YDIC).

7. Metoasl nonHo-uonnoi smuccuu (BUMC, COPMHD)

8. IloBepxHOCTHAsI PEKOHCTPYKIIMS

9. CynepcTpyKTyphl Ha IOBEPXHOCTH MOJIYTIPOBOAHHUKOB.

10. ®usnyeckre NPUIHHBI PEKOHCTPYKIIH TOBEPXHOCTH TOTYITPOBOTHUKOB

11. T'eomeTpuueckre MOAETN CTPOSHHSI TOBEPXHOCTH.

12. CBa3p U’ ¢ k02 PUIHEHTOM KBA3UYIIPYTOH CHITBL.
13. AHn3oTponus KoyiebaHui aTOMOB Ha MOBEPXHOCTH.
14. Metoanka 1 TEXHUKA SKCIIEPUMEHTA.

15. OnpenenennsU; TOBEPXHOCTHBIX aTOMOB.

16. CunoBble MOCTOSIHHBIE U TEIIJIOBOE PACIIMPEHUS TOBEPXHOCTU

17. DxcriepuMEHTAIBHBIE METO/IbI HCCIIEN0BAHUS TEPMUYECKOTO PACIIUPEHUS TOBEPXHOCTH
18. DkcriepuMeHTaIbHBIE METO/1bl U3yUEHHS TOBEPXHOCTHOU AUPPY3HUH.

19.MexaHnu3Mbl TIOBEPXHOCTHOM Tudy3uu.

20.Pe3ynbTaThl SKCIIEPUMEHTAIIBHBIX UCCIIEOBAHUN TOBEPXHOCTHON nuddy3un.
21.KauyectBeHHo o0ocHOBaHue cymiecTBoBanus OI13 B momynmpoBOgHUKAX.

22 Kmaccuueckas teopust OIT3. Ctpykrypa obmactu OII3.

23.Konnenrparus n30sirounbix Hocuteneit B OI13. [ToBepXHOCTHASI TPOBOAMMOCTb.
24.CoBpeMeHHBIE MTPEACTABIEHUS O CTPYKTYPE, COCTaBE U CBOMCTBAaX KOHTAKTa METaJLI-
MIOJIYTIPOBOTHUK

MeToanyecKHe PeKOMEHIAIMY 110 NMOAN0TOBKE K NMPOLeIype OCYIIEeCTBACHUS POMe-
JKYTOYHOM ATTECTAIMM.

B KBI'Y neiictByet 6ayuibHO-pEeHTUHTIOBAs cCHCTEMa aTTecTallK CTyAeHToB. OLeHka
YCHEMIHOCTA OCBOEHUSI IPOrpamMM MO JUCHHINIMHAM OCYILECTBISETCS B XO€ TEKYILEro U py-
0EKHOT0 KOHTPOJIS, & TAKXKE MPOMEKYTOUHON (CECCHOHHOM) arrectauuu . B xozxe Texkymieii at-
TeCTallH (BBIIOJHEHHE HHANBUAYAIbHBIX KOHTPOJIBHBIX 33JaHUN, TECTUPOBAHHE, KOJNTIOKBUYMBI
U JIp.) TPOBOAMTCSA KOHTPOJIb YCBOGHUS MPOTPaMMHOIO MaTepuaia Mo TeMam, pasjesiaM H COBO-
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KYITHOCTH BOIIPOCOB I10 TUCLUIUIMHE. BO BpeMs Takol aTTecTaluy MpenoiaBaTeslb OLCHUBAET B
KaKoi Mepe 00y4aroImuics U3y4nsl 3alIaHiPOBAHHYIO K TPOBEPKE YaCTh MPOrPaMMBI 110 TUCLIH-
IUIMHE U HACKOJIBKO JE€TaJbHO 3HAET IOCTAHOBKY 3a/1auM (BOIIPOCA), HAMEUEHHBIN IJIaH PELICHUS
9TOM 3a/1a4yM, BEIBOJI OCHOBHBIX COOTHOIIEHHH ((hopMyIl, ypaBHEHUIN) U MOKET MPOBOJUTH UX
aHaJIN3.

JUist moTydeHus 3a4eTa 1o JUCIUIUIMHE CTYIEHTY He00X0IMMO UMeTh He MeHee 61 Oara
(u3 100 6amnoB). Eciu mo utoram TeKymiero KOHTpOJIsl CTYJASHT HaOpas 4uciio 6ajIoB B mpese-
nax ot 37 no 60 6ayIoB, TO OH IOMYCKAeTCs K CAade 3a4yeTa.

Ha 3agere, npenycMOTpeHHBIH pabouyuM y4eOHBIM TUIAaHOM U TTPOBOAMMBIN B COOTBET-
CTBHH C KaJIeHAapHBIM rpadukom, mposepsiercsi chopmupoBanHocts 3Hannii UHTETPAJIb-
HOI'O xapakTtepa 1o TUCIUIUIMHE B 11eJI0M. Tako# moxo/1 B IPOBEACHUH 3a4ueTa (IIPOMEXyTOY-
HOU aTTecTanun) TpedyeT COOTBETCTBYIOIIEH (hOPMYITMPOBKH BOIPOCOB, BRBIHOCUMBIX HA 3a4eT.
Ha mpomexxyTounyto arrecranuto B popme 3adeta B KBI'Y orBogutcs 30 6amnoB u3 100 Bo3-
MOYKHBIX 0aJIJIOB IO AUCIUIUINHE B CEMECTPE.

Kputepuu onieHuBaHus Ha dK3aMeHe

ITo uroram sK3amMeHa CTyJI€HTY, U3 MAaKCUMaJIbHOTO KOJIMYECTBA OAJIOB, KOTOPOE COCTaB-
nstet 30, BEICTaBIISIETCA:

1)ot 27 no 30 GaymnoB, ecnu BiIAAEET MPOrPaMMHBIM MAaTEPUAIOM I10 TUCIHUILTMHE B MOJI-
HOM 00beMe; JOCTaTOYHO ITyOOKO OCMBICIIMBAET AUCLUILTHHY, HCUEPIBIBAOIIE OTBEYACT HA BCE
BOTIPOCHI; YMEET aHAJTH3UPOBATh, CPABHUBATh, KJIACCU(PHUIIPOBATH, 0000IIATh, KOHKPETU3UPOBATH
U CHUCTEMAaTU3HPOBaTh U3yUCHHBIN MaTepuall, yCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBS3U;
YETKO (POPMUPYET OTBETHI;

2)ot 24 no 26 6amioB, eciiv BiIaAeeT MPOrPaMMHBIM MaTepUaIOM ITOYTH B TIOJJTHOM 00beMe
(umeroTcst MpoOebl TOABKO B HEKOTOPHIX OCOOCHHO CIIOKHBIX pa3JeNax); CaMOCTOSATENbHO U OT-
YacTH MPU HABOSIIUX BOIPOCAX JIaeT MOJHOLIEHHBIE OTBETHI Ha BOIIPOCHI; HE BCET/IA BBIACISAET
HauOoJee CyIIECTBEHHBIE, HE JIOIYCKAET BMECTE C TEM CEPbE3HBIX OLIMOOK B OTBETAX;

3)ot 15 mo 23 6ansoB, eciu BIaJeeT OCHOBHBIM 00bEMOM MPOTPaMMHOTO MaTepHana mo
JTUCIIUTIIIMHE; TIPOSIBIISIET 3aTPYAHEHUS B CAMOCTOSITEIbHBIX OTBETaX, OMEPUPYET HETOUHBIMHU
dbopMynupoBKaMH; B POIECCE OTBETOB JOMYCKAET OLUIMOKH MO CYIIECTBY BOIIPOCOB.

B cnydasix, korga oOydaromumiicss He OCBOUI 00s3aTeNIbHBI MUHUMYM MTPOTPAMMHOTO Ma-
Tepuasa Mo AUCIUILTUHE, He CIOCOOEH OTBETHTh HA BOMPOCHI 1a)Ke MPHU JOMOIHUTEIHHBIX HABO-
JSIIMX BOMpocax, BeicTaBisercss () 6amios.

6.MeToanyeckne MaTepHAJIbL, ONpeesoue NPoueIyPbl OLlCHNBAHUS 3HAHUI,
YMEHUii, HABBIKOB U (MJIM) ONILITA J1eATeJIbHOCTH

OcHOBHBIE TPOUEAYPHI MO OIIEHKE 3HAHUH, YMEHUI U HaBBIKOB MO JUCHUIUINHE «DPr3nka
MOBEPXHOCTHU MOJYIIPOBOJHUKOBY, OCYIIECTBISAIOTCA B COOTBETCTBUU C [lo0keHuem o 6amibHO-
peittunarosoii cucteme (bPC) arrectanum o0ydarommxcs 1o 06pa3oBaTeNbHBIM IPOTrpaMMaM
BbICILIEr0 00pa3oBaHus — IPOrpaMM OakaaBpuaTa, IporpaMM CIENUaINTeTa U IporpaMm Maru-
ctpatypsl Kabapanno-bankapckoro rocyaapcTBeHHOro yHuBepcutera uMm. X.M.bepOekosa
(kbsu@mail.ru JlokanbHbie HopMaTuBHbIE akThl KBI'Y).

B TIlonoxenun o BPC onpenenensi :

- BUBI U (DOPMBI aTTECTAIIHH,

- IOPSAZIOK AOIYCKA U MPOXO0XKACHHS IPOMEXYTOUHOM aTTecTallH,

- 0TpaboTKa TeKylleH, pyOeKHON, MPOMEKYTOYHON aTTeCTallui U OTYHCIEHHE U3 00pa3o-
BaTEJIbHON OpraHU3allNH,

- TIOPSIIOK OpTaHU3aIMK, TPOBEICHUS U MIPEICTaBICHUS pe3yJIbTaToB OaIbHO-
PEUTUHIOBBIX MEPOIIPUATUH,

- OpraHMu3aIys KOHTPOJIS MPOBEACHUS OAITHO-PEUTHHTOBBIX KOHTPOJIBHBIX MEPOTIPH -

THH,

- 0COOCHHOCTH OpPTaHMU3AIMU U TTPOBEICHUS 0aUThbHO-PEHTHHTOBBIX KOHTPOJIBHBIX MEpO-
MPUATHI JJIs1 UHBAJIUJIOB U JIUL] C OIPAHUYEHHBIMUA BO3MOYKHOCTSMU 3/10POBbS,

- obopmiieHHE, YUET ¥ XpaHEHUsI HOPMAaTUBHOMN JOKYMEHTAIIHH.
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B npunoxenusx [lonoxxenus npuseneHsl 00pasiibl BEIOMOCTH yUeTa pe3yIbTaTOB TEKY-

HIET0 U PyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH, a TAK)KE 3a4eTHON M 3K3aMEHAIlMOHHON BEZOMOCTH.

Pe3yabTarhl 0CBOCHUS Y4eOHOM M CHUIIMHBI, MOAJIeKalHe POBEpPKe

Taoauua 7

Pesynbrats! 00y-
4yeHUs (KOMITETEH-

OcHOBHBIE TIOKA3aTeNIN OIICHKH PE3yJIbTaTOB
0o0ydeHus

Buj oieHo4HO-
ro Martepuasia

1102079
IK-1 3HaeT: umeromuMecs KOMIIBIOTEPHBIE TPOrpam- OueHouHbIEe Ma-
CriocobHOCTh MBI, paCYeTHbIC MOJYJIU, AJITOPUTMbI U BU3ya- TepHUabl JJIs

CTPOUTH MPO-
creiimmue puznde-
CKHE€ U MaTeMaTu-
YeCKHUEe MOJIeTTU
MpUOOPOB, CXEM,
YCTPOWCTB H
YCTaHOBOK JJIEK-
TPOHHUKH U HAHO-
AIEKTPOHUKHU pa3-
JIMYHOTO (YHKIIH-
OHAJILHOTO Ha3Ha-
YEHHs, a TAKXKE

JU3ATOPBI ¢ UHTEPEHCOM, MOICIUPYIOIIHUX
MOBEJICHUE PEATBbHBIX CHCTEM U O0BEKTOB
HAaHOMHMpA IPYU 3aJaHUH Pa3IMYHBIX BXOJHBIX
[1apaMeTPOB.

YMmeer: dKCIULyaTUPOBATh CUCTEMBI MOJEIUPO-
BAaHMS HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAIIOB U
YCTPOUCTB.

Buaaneer: gocTimxeHUSIMU (U3UKU TIOBEPXHO-
CTH IOJIYIIPOBOJHUKOB U METOJAMH IOCTPOE-
HUS PU3HYECKUX U MAaTEMATUYECKUX MOZETIEeH
pUOOPOB, CXEM U YCTPOICTB IEKTPOHUKHU U
HAHOJJIEKTPOHUKHU C YYETOM CHEIU(PUIECKUX

MIPOBEICHUS
KOJJIOKBUYMa
(pazmen 5.1.1,
TECTOBbIE 3a71a-
HUS pa3aen
5.1.2).
O1neHOYHbBIE
MaTepuaibl st
MIPOMEKYTOUHOU
aTTecTaluu
(pazmen 5.2.)

UCIIOJIB30BaTh
CTaHJApTHBIE IIPO-
IrpaMMHBIE Cpel-
CTBA UX KOMIIBIO-
TEPHOI'0 MOJIEIIH-
poBaHus

CBOICTB IMOBEPXHOCTEH U TPaHUI] pa3fena.

OcHOBHBIMU 3TanaMu (POPMUPOBAHUSI KOMIIETEHIMI NP U3yYEHUH CTYIEHTaMU AUCLIUIIINHBI
SBJISIETCA MOCIeI0BaTeNbHOE (POPMUPOBAHHUE PE3YIbTATOB 00YUEHH 110 TUCIMITINHE. Pe3ynbTar
aTTecTaluy OOy4aroUIMXCs Ha pa3nyHbIX 3Tanax (popMUpoBaHUS KOMIETEHLUH OKa3bIBAET
YPOBEHb OCBOEHMsI KOMIeTeHIMi oOyuatomumucs . B [Ipunoxennun 2 npuBeseHbl KpUTEPUU
OLICHKH Ka4yeCTBa OCBOCHHUs IUCLUUIUIMHBI ¥ OIMCAHUE [TOKA3aTEeNIeH U KPUTEPUEB OLICHUBAHMS
KOMIIETEHIIMI Ha pa3IMyHbIX dTanax ux GopMupoBaHUsL.

7. Y4eOHO-MeTOAN4YeCKOe o0ecnedeHre AN CIMIIIMHBI

7.1 OcHoBHas1 JuTEpaTYpa
1.Hecrepenko Bb.A., CHutko O.B. ®@usndeckue cBONWCTBa aTOMAPHO-YUCTONW IOBEPXHOCTH IOJIY-
npoBoanukoB. Kues, HaykoBa nymka, 1983, 264 c.
2.M.B.MawmonoBa, B.B.Ilpynuukos, 1.A.IlpynaukoBa. @usunka nosepxHoctu. Teoperndeckue
MOJIETHU U SKCIIEpUMEHTANIbHBIE MeToabl. MockBa, ®uszmariur. 2011, 400 c.
3.I1.Mopuc. IToBepxHOCTh U Mex(a3Hble I'paHUIBI B OKpyxkarmeil cpene. OT HaHOYPOBHS K
rinobanpHOMy Maciitady. MockBa, BUHOM, JlaGopaTtopus 3nanuit, nox pen. B.M Csurosa, 2013,
540 c. (YueOHUK 715 BBICIIEH IIKOJBI).

7.2 JlonoJTHUTE/IbHAS JIUTEepaTypa

1.bexmrent ®., Ouaepnaiin P. [loBepxHOCTH M IpaHUIBl pa3jena MoynpoBOAHUKOB. M., Mup,
1990, 536 c.
2.3enryun O. ®uzuka nosepxHoctu, M., Mup, 1990, 536 c.
3.Hecrepenko b.A., Jlssnun B.I'., ®a3o0Bble nepexo/ipl Ha CBOOOIHBIX MPaHAX U
Mesk(azHbIX TpaHuLaX moiaynpoBoaHuKoB. Kues, HaykoBa qymka, 1990, 152.
4.0YPA K., Jlubmun B.I'., Capanun A.A., 3otoB A.B., Katessama M., BBenenne B ¢pusuky mo-
BepxHocTH. M., Hayka, 2006, 490 c.
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2.MexyHapoJHbIi s)xypHau « Surface Science» (I'onnangus).

7.3 llepuoguveckne U3IaHUA
1.XKypnan «IToBepxHOCTh. PeHTTeHOBCKIE, CHHXPOTPOHHBIE U HEUTPOHHBIE UccaeaoBanus» (Poc-
cusi)

3.Komnounnsiit xxypHan (Poccus).
4.®wuzuka TBepaoro tena (Poccust)
7.4 UnTepHeT-pecypchl

1.http: //www.uksaf.org/

2.http://www.omicron.de/en/home
3.http://www.rusnanonet.ru/equipment/
4 .http://www.nanoobr.ru/training/courses/detail.php& ELEMENT 1D=769
5.9BbC «Aii I[Tu Dpoykc» (mureH3noHHbIi gorosop Ne2749/17 ot 20.03.2018 1.).
6.9bC «Koncynprant crynerta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 r.)

7.CoBpeMEHHBIE I

podeccroHanbHbIe 0a3bl JaHHBIX

Ne Haume- Kparkas xapakrepucruka Anpec Ycao-
n/ HOBaHHe caiita BHS 10CTYy-
n 3JIeKTPOH- na

HOr0 pecyp-
ca
9B DNEeKTPOHHBIE BEPCUH http://w ABTO-
PI'b 885898 monHbIX TEk- ww.diss.rsl.r pHU30BaH-
CTOB AMCCEpTaIMii 1 aBTopedepa- u HBIN JTOCTYII
ToB U3 ¢onna Poccuiickoit rocy- n3 ouomo-
JAPCTBEHHOH OMOIMOTEKU TEKHU
(x. 112-
113)
«Web of ABTOpHUTETHAS OJUTEMATHYE- http://w Hocryn
Science» ckas pepepaTuBHO- ww.isiknowl o IP-
(WOS) oubnunorpaduueckas u HayKoMeT- edge.com/ aapecam
pudeckas 0a3a JaHHbBIX, B KOTOPOi KbI'Y
WHJEKCUPYIOTCS 0Kojo 12,5
ThIC. )KYPHAJIOB
Sciverse PedepatuBHas u aHamuTHYECKAs Hoctyn
Scopus u3- 0a3a JaHHBIX, CoJlepKaIast http://w o IP-
JlaTeNbCTBA 21.000 penen3upyeMbIx WW.SCOpus.c azpecam
«DB3EBUP. )kypaaios; 100.000 xuur; 370 om KbI'Y
Hayka u KHIKHBIN cepuit (IpoJjosmKaro-
TEXHOJIOTUN» HIMXCS U3IaHUH );
6,8 MJIH. JOKJIag0B U3
TPYJ0B KOH(pepeH it
Hayu- DneKkTpoHHas OubIuoTeKa http://el [on-
Hasl YJIeK- HAyYHBIX MyOJIMKAIUMA - TTOJIHO- ibrary.ru HBIW TOCTYT
TPOHHASA TEKCTOBbIE Bepcuu okoio 4000
OuodJmorTeka nHOcTpaHHbIX U 3900 oTeuecTBEH-
(H9b HBIX HAyYHBIX JKYPHAJOB, pedepa-
POON) ThI myOnuKkanuit 20 ThICAY KypHa-

JIOB, a TaKXke onucaHus 1,5 MiH.
3apyOEKHBIX M POCCUHUCKUX JHC-
cepTaLuii.

2800 poCCUICKUX )KYpHAJIOB
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http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
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Ha 0€3BO3ME3HOI OCHOBE
ba3za HarnmonanwsHast uHpopMaIu- http://el ABTO-
JAaHHBIX Sci- OHHO-aHAJIMTUYECKasi CUCTEMa, aK- ibrary.ru pHU30BaH-
ence Index KyMYJIMpYIomas 6oJjiee 6 MUJLIHO- HBIH J10-
(PUHLI) HOB MyOJIMKAIMi POCCUNUCKUX aB- CTYII.
TOPOB, a Tak)Ke HHPOPMAIUIO 00 [To3Bo-
WX MUTUpOBaHUH U3 O6osee 4500 JIET OO-
POCCUICKHX XKYPHAJIOB. TIOJIHATE U
YTOYHSTb
CBEJICHUS O
myoOJrKa-
UAX y4e-
HeIX KBI'Y,
UMEIOIINX-
csa B PUHI]
Hanmo- OObeTuHEHHBIN JIEKTPOHHBII https://u Hoctyn
HaJbHas Kartajor OHI0B POCCUMCKUX OHO- 30.pd C DJICK-
3JIEKTPOH- JUOTEK, COJIep KAl TPOHHOTO
Has1 Ouo- 4 331 542 51eKTpOHHBIX JOKYMEH- YUTAJILHOTO
JINOTEKA TOB 00pa30BaTEILHOIO U HAYYHOT'O 3aJia 6uo-
PI'b XapakTepa 110 pasjIn4HbIM OTpac- JINOTEKU
JISIM 3HAHUH KbI'Y

7.5.MeTonnueckne yKa3aHus 10 NPOBeIeHNI0 Y4eOHbIX 3aHATHH M OPraHU3alUHU Ca-
MOCTOAITeJIbHOM PadoThI CTY/IEHTA.

7.5.1.MeToau4ecKkue peKOMEeHIAIMHU K YTEHHIO JeKIUH U OPraHu3auuu caMoCTos-
TeJbHON PadoThI CTYACHTOB.

MeTtoauueckne pekoMeHAaluy OOIIEero XapakTepa 110 MPOBEACHUIO Y4€OHBIX 3aHATUHN U
OpraHu3alKi CaMOCTOATENBbHOM pabOThI CTYJJEHTOB 1I0CTaTOYHO XOPOILO pa3paboTaHbl MHOTUMHU
OTEUYECTBEHHBIMU U 3apYOEKHBIMH aBTOPAMHM, B TOM YHUCJIE€ C YYETOM KOMIETEHTHOCTHOTO MO/IXO0-
Jla TIpH OpraHU3aluu 00pa30BaTEeIbHOTO MPOLECCa, OCHOBAHHOTO HA JESATEIbHOCTEH MOJIeNn
MOJIFOTOBKHU BBIMTYCKHHMKA By3a. XapaKTEepPHON 0COOEHHOCThIO pean3aliy JesITeIbHOCTHOM Ma-
panurMel 00pa3oBaHusl SBISETCS YMEHBIIEHUE TPYIOEMKOCTH ayAUTOPHOM PabOThl M COOTBET-
CTBYIOIIIME TOBBIIMIEHUS] TPYAOEMKOCTH CaMOCTOATEIbHOU paOoThl. Pabounii y4ueOHbIN miiaH ams
0akayaBpOB 110 HANPaBJICHUIO MOATOTOBKU «JJIEKTPOHUKA U HaHO3JeKTpoHUKa» B KBI'Y, mpeny-
cMaTpuBaeT 00beM KOHTAKTHOU paboThl ~34,4% oT o0miel TpyA0eMKOCTH AUCIUIIIIMHAPHOM
noarotoBkH. Ilo quciumimze «®Pu3nka NOBEPXHOCTH MOJIYIIPOBOIHUKOBY, KOTOPAasi BKIKOYEHA B
YKa3aHHOMU BbIlIE Y4eOHBIH MJ1aH, BHIAEPKUBAETCS 3TOT M0Ka3aTesb. B Takux ycnoBusx uMeer
MECTO MOBBILIEHHUE POJIH, 3HAUUMOCTH U 00BEMOB CaMOCTOSITENbHOI paboThI CTYIEHTOB, IPU
M3YYE€HUHU JaHHOM AMCUHUIUIMHBL. B TO ke Bpemsi yueOHas (KOHTakTHas) paboTa, Mo-IpeKHEMY,
JIOJKHA, 0€3YCIOBHO, BBIMOIHATE CHCTEMOOOPa3yIOIIyI0 POJib, 00eCTIeUrBasi PeryasipHOCTb U
IEJIEBYIO HAIIPABJIEHHOCTh 00pa30BaTENIbHOM EATEIbHOCTH 1O JAaHHON AUCLUILIIUHE.

OCHOBHBIMHU (pOPMaMU OPTaHU3AMH YUEOHBIX (2yTUTOPHBIX)3aHATHH MO JUCIUTUINHE
«®Du31Ka TOBEPXHOCTH MOTYIPOBOAHUKOBY SIBISIOTCS JIEKIIHH.

ITpu MOATrOTOBKE JEKIMOHHBIX 3aHATUHN IPENOAABATENb J0JKEH ONPEAEIUTH LIEIHU U 3a-
Jlau JeKIUH, pa3paboTaTh IJIaH MPOBEACHUS JEKIIUHU, OCYIIECTBUTh MOA00D JUTEpaTyphl (03Ha-
KOMJICHHE C TIEPUOJUUECKUMH U3JIaHUSIMU IO TeMeE JIEKIHIA), 0TOOp HEOOXOJMMOr0 M JOCTaTOY-
HOTO T10 COJIEpKaHUI0 yueOHOro MaTepuania. JIeKTop onpenensieT MeTo/1bl, IPUEMBI U CPECTBA
NOAJEPKAHUS UHTEpECA, BHUMAHHUSI, CTUMYJIUPOBAHUS TBOPUYECKOTO MBIIIJIEHUS CTYACHTOB.

Jlexuusi AOKHA BKIIIOYATh B KAUECTBE ATANOB (hOPMYJIMPOBKY TEMBI JIEKLIUN, IEpEeYeHb
BOIIPOCOB, M3JI0’KEHUE BBOIHOM YaCTH, OCHOBHOM YacTH, KpaTKHE BBIBOJBI I10 KaXA0My pac-
CMOTPEHHOMY BOIIPOCY U PEKOMEHJIALIUU JIUTEPaTypPHBIX HCTOYHUKOB 110 M3JIaraéMbIM BOIIPO-
cam. Ecniu ouepenHoe 3aHATHE SABISETCS MPONOJIKEHHEM NpeIbLAyIleH JIKINH, Lenecoodpas-
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HO KpaTKo chOopMyTupOBaTh MOJYYEHHBbIE paHee pe3yJabTaTbl, HEOOXOAUMBIE IJIsl TOHUMAHUS U
YCBOEHMSI M3Yy4aeMbIX BOIPOCOB. B 3akimounTensHON 4acTH JEKIUH KeIaTeIbHO 0000IINTh
HanOoJiee BaYKHBIEC U CYIIECTBEHHbIE MOMEHTBI JICKIIMH, CIENIaTh BHIBOJIBL, @ TaKXke cHhopMyIu-
pOBaTh 3a/1a4M I CAMOCTOSITENIbHOW PabOThI CTYACHTOB U yKa3aTh PEKOMEHIYEMYIO JINTepaTy-
py. LlesnecooOpa3Hoii Takke OCTaBUTh BPeMsI ISl OTBETA HAa BOIIPOCHI CTYIEHTOB U BO3MOYKHYIO
JUCCKYCHIO II0 M3JI0KEHHOMY MaTepHually Ha JICKLUH.

CopepxaHue JEKIUHU 0 JAHHON JAUCLUUIUIMHE JOJDKHO COOTBETCTBOBATH JUIAKTHUECKUM
IPUHIUIAM, KOTOpbIE 00€CIIeYHBalOT COOTBETCTBUE U3JIaraéMoro MaTepHuasa HayqyHo-
METOJMYECKMM OCHOBAM I1€JarOrMuecKoi 1eareabHocTd. OCHOBHBIMM U3 HUX SIBIISIOTCS 1ie-
JIOCTHOCTb, HAyYHOCTb, JOCTYIHOCTb, CHCTEMaTH4YHOCTb U HAIJIAJHOCTb.

O PeKTUBHOCTD JEKIIUU MOXKET OBITH MOBBIMIECHA 32 CUET PAllMOHAILHOTO HCIIOIh30BAHHE
TEXHUYECKUX cpelcTB. KOMIUIEKThI TEXHUYECKUX CPEICTB HEOOXOAMMO FOTOBUTH K KaX /10 JIeK-
IIUH 3a0J1arOBPEMEHHO, HE MEperpykasi UMU ayAUTOPHIO.

CymecTByeT ki1accuuKanys JeKIUUH 0 TUIIaM ¥ METOAaM MX IpOBeleHus (BBOIHA,
yCTaHOBOYHAs1, IPOrpaMMHasi, 0030pHasi, HTOroBas u jap.). IIpu u3s105keHNH MPOrpaMMHOTO MaTe-
pHaJia 1o JaHHOW AMCLMIIIMHE Ha JIEKIUAX PEKOMEHYETCs IIUPOKOE UCTIOIb30BaHUE CPEICTB
nH(pOpMallMOHHO-KOMMYHUKAIIMOHHBIX TexHosioruu (MKT) u aynuo-Buneorexnuku. Iloaroroska
BUJICO — JIEKLIUU COCTOMT B MIEPEKOIMPOBAHUHU, IEPEKOHCTPYHUPOBAHNN Y4eOHONH HH(POPMALIUY 110
TE€ME B BU3YyaJIbHYIO (OpMY JUIs IPEAbSIBICHUS CTYJEHTaM Yepe3 TEXHUUECKUE CpecTBa 00yye-
HUS WINA CXEMBI, PUCYHKH, YEPTEXKH.

Kpurepuu onienku nexuuu BeiHOcuTCs B Ilpuioxenue 3.

8.MeTepuajibHO-TeXHHMYECKOE OOecniedeHue QU CIUTIUHbI.

JIeKMOHHBIE U NTPAKTUYECKHE 3aHITHSI IPOBOJSATCS B AyAUTOPUSIX, OCHALLIEHHBIX 000pY-
JIOBaHUEM, 00€CIIEUMBAIOIINM PEAIU3aLNI0 HHTEPAKTUBHBIX 00pa30BaTe/IbHbIX TEXHOJIOT U, a
TaKXe CETEBBIM 000pYIOBaHHEM, TIO3BOJISIONINM PEATN30BaTh BO3MOKHOCTH 00pa30BaTEIbHBIX
TEXHOJIOTUH U TEXHOJIOTMH ONEPaTUBHOrO JOCTYIA K MH()OPMAIIMOHHBIM PECypCaM.

[To nucuumnne «®u3KKa NOBEPXHOCTH MOITYIIPOBOAHUKOBY UMEETCSI KypC BHJIEO0 — JIEK-
LIMH, OXBaTBIBAIOINI BCE MOYJIH, BKIFOUEHHBIE B IPOrpaMMy AUCLMIUINHEI.

[lepeuenp mporpaMMHBIX IPOAYKTOB BKIIFOUYAET :

. ITponykrst MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) nognucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Crannaptasiit Russian Edition Ne niunensun 17E0-
180427-050836-287-197;

. Academic MathCAD License

. Apxusarop 7z (6ecriatHoe [10)

. [Tporpamma amst pa6oTsl ¢ pdf mybnukanusmu Adobe Reader (6ecrmatnoe [10)

. [TakeT matemaTudeckoro ananuza SMath Studio (6ecrmataoe T10)

. Cucrema noctpoenue rpadukos SciDAVis (6ecrmatnoe [10)

. Cpena pazpaboTku BUpTyanbHbIX TpuoopoB MyOpenLab (6ecmiathoe 110)

Cuctema nokansHoit cetn KBI'Y npenocraisieT BO3MOXKHOCTh OAHOBPEMEHHON pabOThI
00JIBIIOro KOJIMYECTBA MOJIb30BaTeNel Kak B JIOKAIIbHOM CETH BY3a, Tak U uepe3 ceTh «MHTepHeT»
¢ cobmoeHrneM TpeOoBaHUN MHPOPMAITMOHHONM O€30MTaCHOCTH M OIpaHMYEHHMEM JIOCTYINa K UH-
dbopmariu. InexTpoHHass HHGOPMAIIMOHHO — oOpa3oBatenbHas cpena KBI'Y mo3BomsieT ocy-
MIECTBIIATH Pa0OTy 00yUaIOIIMXCs U3 JH000H TOUKU AOCTYIA, B TOM YHCIIEe U3BHE BY3a.

Oco0eHHOCTH peaJu3aluy JMCUUIIHHBI /151 HHBAJIWIO0B U JIMIL ¢ OTPAHMYEHHBIMU
BO3MO’KHOCTSIMH 3/10POBbS

JlJis CTYyIEHTOB ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS CO3/1aHbI ClIelHaIbHbIE
yCIIOBUSA IS IOJTY4YeHus: 00pazoBaHus. B 1ensx 10CTymHOCTH MOTY4eHUs BBICIIEro 00pa3oBaHUs
1o 00pa3zoBaTeNbHBIM MPOrpaMMaM UHBAJMIAMH U JIUIIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3/I0pOBbsI YHUBEPCUTETOM o0ecrieunBaercs: 1)anbrepHaTUBHAS BepcHsl 0(HUIMATIBHOTO caiiTa B
cetu «MHTEpHET» I CTAa0OBUASIINX; 2)IPUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOIIEr0 00yJaromie-
Mycsl HEOOXOIMMYIO TOMOILIb; 3 )1 JIsl MHBAJIHUJIOB U JIUL C OTPAHUYEHHBIMHU BO3MOXHOCTSIMH 3]10-
POBBsI 110 CIIYXY - AyOIMpOBaHUE BCIYX CIPaBOYHON MH(GOPMAIIUU O PacTIUCaHUU y4eOHbIX 3aHs-
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TUI; o0ecrieueHrne HaIISKAIUMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOM3BeieHUsl nHGopMaruu. J{is
WHBAJIAJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/J0POBbsI, UMEIOIINX HAPYILIEHUs OITOPHO-
JIBUTaTEJIbHOIO aIllapara, Co3/1aHbl MAaTEPHAIbHO-TEXHUUYECKHE YCIIOBUS 00ECIICUNBAIOIINE BO3-
MO>KHOCTb O€CIPENATCTBEHHOTO I0CTyIa 00yJarouuxcs B yueOHble TOMEIIeHUs, 00BEKTY MUTa-
HUSl, TYQJICTHBIC U APYTHE IOMEIICHUS YHUBEPCUTETA, a TAK)KE IPEObIBAHNS B YKa3aHHBIX ITOMeE-
HICHUSIX (HAJM4YKMe PaCIIMPEHHBIX JTBEPHBIX IPOEMOB, IOPYUHEH U APYTUX MPUCTOCOOICHUN).
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IIpunoxenne 1.
JIuct n3MEeHEeHHH (JTOTIOTHEHUT )
B pa0Ooueil mporpaMMe AUCUUIIINHBI (MOTYJIs)
«PuU3MKa IOBEPXHOCTH MOJIYIIPOBOJAHUKOB
10 HAIPABJICHUIO TIOJATOTOBKHU «DJIEKTPOHUKA HAHOAIEKTPOHUKA)
(CoBpemeHHbIE HTHPOPMALIMOHHBIE TEXHOJIOTHH B JIEKTPOHHON TEXHHKE)
202___-202____ yur.

No OnemenTt (myHkT) PIT/] [TepeueHb BBIHOCUMBIX [Ipumeuanue
n/n WM3MEHEHUH (JI0NI0JTHEHUI)

OO6cyxeHa U peKOMEH/I0BaHa Ha 3acelaHuM Kadeapbl 3JIeKTPOHUKU U LHU(POBBIX HH(POpMaIu-
OHHBIX TEXHOJIOTUH MTPOTOKOJ Ne OT « » 202___r.
3aB.kadenpoit Temmes P.11I.
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KpnTeplm OI¢HKH Ka4vyeCTBa 0CBOCHHUSA JUCHUIIJIMHBI

Onucanue noxasarejei u KPUTEPUEB ONCHUBAHUSA KOMIIeTEeHIINIl Ha PA3JTHYHBIX 3Talmax ux (l)OpMI/IPOBaHI/Iﬂ

puioxenne 2

KPUTEPUU U ITIOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEH 0CBOCHHE KOMIIETEHIINHU INIAHUPYEMbIM pe3yJbTaTaM 00y4eHusl U KPpUTe-
PUSIM UX OLIEeHKH

KOMIIeTeHIUSA

PE3YJILTAT OEYUE- He chopmu- MOPOroBbIH 0a30BbIil NMPOJABUHYTHIN
Kox xom- HUs pobaHa = =
HeTenuun 110 AHCHHMILTHEE (MOY- IIKAJIA 110 TPAAUIUOHHON NATHOAVILHOM cHCTeMe

J110) HeJI0- Hey/10B.Ie- yAoBACTBOPH= xopomo/
B e TeJbHO T T OTJIMYHO/ 1u(.3aueT
/mud.3auer
HIKAJIa 0 0aJUIbHO-PeiTHHI0BOI cucTeMe
0-35
36 — 60 61 -80 81-90 91 - 100

IIK-1 3HaTh: Orcyr- YpoBeHs 3Ha- MuHrManbsHO YpoBeHb 3HaHUH B YpoBeHb 3HaHMI B
Cnoco06- CoBpeMeHHbBIE METO/IbI CTBHEC HUH 110 JI0- JIOITYCTHUMBII 00beMe, COOTBET- 00beMe, COOTBET-
HOCTh JTUAarHOCTHKHU MTOBEPXHO- 3HaHUHI CTYIHBIM YPOBEHb 3HAHUM CTBYIOLIEM IIPO- CTBYIOLIIEM MpOrpam-
CTPOUTD CTH TOJYIPOBOJHUKOB U Teope- HUKE MUHHU- M0 TUCLUIUINHE. rpaMMe IOJrOTOB- Me MOJTrOTOBKH IO
MpOCTEM- UX HCHOJb30BAHUE NS THUYe- MaJIbHBIX Tpe- HonyieHno MHo- KM 110 JUCIH- TUCHUILTHHE 63
e Gu- ucciae0BaHus (MOIeTH- CKOT'O OoBaHMil. 0 HETPyObIX muHe. JlomyieHo OIIHOOK.
3UYECKUe poBaHUsI) MeX(a3zHBIX Mmare- Nwmenu mecto OLINOOK. HECKOJIBKO HETpy-
1 MaTeMa- IIPOLIECCOB, BOSHUKAFOIINX puana. rpyobie OBIX OIIHOOK.
TUYECKHE IIPY NIPOU3BOJICTBE U IKC- Heso3- OILIMOKH.
MOJEIn IIyaTauuu HU3J0eTuil MOXK-
npubopoB, ANIEKTPOHUKHU U HAHODJIEK- HOCTh
CXeM, TPOHUKH. ole-
YCTPOWCTB Ymernb: HUTH
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KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEH 0CBOeHHME KOMIIETEHIINHU IUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI U KpUTe-
pUSAM HX OIlEHKH

KOMIIeTeHIUsl
PE3YJIBTAT OEYYUE- He chopmu- IMOPOroOBbIN 0a30BbIil NMPOJABUHYTHIN
Koa xoMm- HUS poBaHa = =
e — 10 TMCHHMLIHHE (MOTY- HIKAJIA 10 TPAAUIUOHHON NATHOAIILHOM cUCTeMe
J110) HeJ0- Hey/ 0BJ1e- yAoBeTBOpH- xopouio/
- ] TeJIbHO e — OTJIMYHO/ 1u(.3aueT
/mud.3auer
IIKAJIa M0 0a/1JIbHO-PEiTUHTOBOI cucTeMe

0-35 36 — 60 61 -80 81-90 91 -100
U yCTaHO- Hcnonp30BaTh COBpeMEH- TOJIHO-
BOK 3JI€K- HBIE METO/IbI INarHOCTHKHU Ty 3Ha-
TPOHUKH U MOBEPXHOCTU TMOJYIPO- HUH [TponemoncTpu- [Iponemonctpupo- [IponemoHcTpHrpoOBa-
HaHODJICK- BOJHUKOB /ISl aHAJIHA3a BCIIEI- [Tpu pemenun POBaHBI OCHOB- BaHbBI BCE OCHOB- HBI B TIOJIHOM 00beMe
TPOHUKH MeX(a3zHbIX MPOIECCOB, CTBUE CTaHIAPTHBIX HbIE YMEHHSI. Hble ymeHus. Pe- YMEHHS 10 y4eOHOM
pasIuyHO- BO3HHKAIOIIUX TIPH MPO- OTKa3a 3a/1a4 He Pemensr Tumo- IIEHBI BCE OCHOB- nporpamme. Bcee 3a-
ro (pyHK- M3BOJICTBE U 3KCIUTyaTa- oOyua- MPOJIEMOH- BBIE 33J1a4H C HbIE 337]a41 C He- JaHWs BBITIOJTHEHBI B
HOHAJIb- AW U3JETUN SJIEKTPOHH- fonie- CTPUPOBAHBI HErpyObIMU rpyOBIMH OIITHOKA- MTOJTHOM O0BEME.
HOTO KH ¥ HAHO3JIEKTPOHUKHU rocs OCHOBHBIE omubkaMu. Bei- MU. BrinonHeHs!
Ha3Hayve- ymenus. Ume- MTOJTHEHBI BCE BCE 3a/IaHUS B
HUS, & OrtcyT- JI1 MECTO TPy- 3a/laHusl, HO HE B MOJTHOM 00beMe,
TaKXe HcC- Baanern: CTBUE ObIe OIMOKH. MOJTHOM 00beMe HO HEKOTOPHIE C
0JIb30- Joctuxenusimu Gu3uKu MUHHU- HEJI0UYETaMH.
BaTh MOBEPXHOCTH TTOJIYIIPO- MaJlb- [TponemoncTpupoBa-
CTaHAapT- BOJHUKOB ISl MOJIETTUPO- HBIX HbI HaBBIKU PEIICHUS
HBIE TIPO- BaHUsI (B TOM YHCJIE KOM- yMme- Nwmeercs muHu- HECTaHJAPTHBIX 337124
rpaMMHBIE NBIOTEPHOT0) MeK(Da3HBIX HUM. [Ipu peuenun MaJbHBIA HAOOP [IponemoncTpupo- 0e3 ommnboK U Heslo-
cpencTBa MIPOIIECCOB MPHU TTPOU3BOI- Hesos- CTaHIAPTHBIX HAaBBIKOB JIJIS BaHBI Oa30BbIE YETOB.
UX KOM- CTBE U AKCILTyaTalluu 13- MOX- 3a/1a4 HE IPO- pelIeHus CTaH- HaBBIKH MPU pe-
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KPUTEPUU U IOKA3ATEJIN OUEHUBAHUS PE3YJIBTATA OBYUYEHUSA
CooTBeTcTBHE YPOBHEH 0CBOeHHME KOMIIETEHIINHU IUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI U KpUTe-
pHSIM UX OlIEHKH
KOMIIeTeHIUsl
PE3YJIBTAT OEYYUE- He chopmu- IMOPOroOBbIN 0a30BbIil NMPOJABUHYTHIN
Koa xoMm- HUS poBaHa = =
HeTenuun 110 AHCHHMILIHEE (MOY- HIKAJIA 10 TPAAUIUOHHON NATHOAIILHOM cUCTeMe
J110) HeJ0- Hey/ 0BJ1e- yAoBeTBOpH- xopouio/
B e TeJbHO T T OTJIMYHO/ 1u(.3aueT
/mud.3auer
IIKAJIa M0 0a/1JIbHO-PEiTUHTOBOI cucTeMe
0-35
36 — 60 61 -80 81-90 91 -100

MBIOTEP- JEJIUN NEKTPOHUKHU U HOCTb JI€MOHCTPUPO- JApTHBHIX 3a7a4 HICHUU CTaHAapT-
HOT'O MO- HaHORJICKTPOHUKHU orie- BaHbI 0a30BbIE C HEKOTOPBIMHU HBIX 33124 C HEKO-
JeNpo- HUTh HaBbIKU. MMme- HEJ0YeTaMH C TOPBIMH HEJ0ue-
BaHUS HaJu- JIU MECTO TPy- HCIIOJIb30BaHUEM TaMH C UCIIOIb30-

ymne Oble OITNOKHU METO/IOB U Me- BaHHEM METOJI0B U

yMEHUHN TOJUK (PU3UKU METOJIUK (pU3UKHU

BCIIE- MOBEPXHOCTHU MOBEPXHOCTH TO-

CTBUE MTOJTYTTPOBOTHHU- JTYMPOBOTHUKOB

OTKaza KOB

o0Oy4a-

Iole-

rocst OT

OTBETa

OrtcyT-

CTBUE

BIIaJ1e-

HUS

Mare-

pua-




KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUYEHUSA
CooTBeTcTBHE YPOBHEH 0CBOCHHE KOMIIETEHIIMH IVIAHUPYEMbIM pe3yJIbTaTaM 00y4eHHs1 M KPpUTe-
PHSAM HX OLIEHKH
KOMIIEeTCHI U
PE3YJIBTAT OEYYUE- He copMu- NOPOrOBbIN 0a30BbIii NPOABHHYTBIA
Kox xom- HUsA popana " "
HeTenuun 110 AHCHHMILIHEE (MOY- HIKAJIA 0 TPAAMIHOHHON NATHOANJILHOM cUcTeMe
J110) HeJ0- Hey/ 0BJ1e- yAoBeTBOpH- xopouio/
B e TeJIbHO T T OTJIMYHO/ Ju(.3a4eT
/mud.3auer
HIKAJIa 10 0aJUIbHO-PeiTHHI0BOI cucTeMe
0-35 36 - 60 61 - 80 81-90 91 - 100
JIOM.
Hesos-
MOX-
HOCTb
ole-
HUTh
HaJH-
que
HaBbI-
KOB
BCIIEN-
CTBUE
OTKa3a
o0Oy4a-
IolLe-
rocs oT
OTBETA.
XapaxTtepuctuka chopmu- Komme- Komnerenmus Cdopmupnan- Cdopmuponan- CdopmupoBaHHOCTH
POBAHHOCTH KOMIIETEHIUI TEHIUS B ITOJIHOH Me- HOCTb KOMIIE- HOCTb KOMIIETEH- KOMITIETEHIIMH MTOJIHO-
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KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEH 0CBOeHHME KOMIIETEHIINHU IUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI U KpUTe-
pUSAM HX OIlEHKH

KOMIIeTEHIUA
PE3YJIBTAT OEYYUE- He chopmu- IMOPOroOBbIN 0a30BbIil NMPOJABUHYTHIN
Koa xoMm- HUS poBaHa = =
HeTenuun 110 AHCHHMILIHEE (MOY- HIKAJIA 10 TPAAUIUOHHON NATHOAIILHOM cUCTeMe
J110) HeJ0- Hey/ 0BJ1e- yAoBeTBOpH- xopouio/
B e TeJbHO T T OTJIMYHO/ 1u(.3aueT
/mud.3auer
IIKAJIa M0 0a/1JIbHO-PEiTUHTOBOI cucTeMe
0-35 36 — 60 61 -80 81-90 91 -100
HE pe He chop- TEHLIUH COOT- LU B LIETIOM COOT- CTBIO COOTBETCTBYET
cdop- MHUPOBAHa, BETCTBYET MU- BETCTBYIOT TpeOoO- TpeboBanusM. Mme-
MHUPO- Nmerommxcs HUMAJIbHBIM BaHUSIM, HO UME- FOLLIUXCS 3HAHUH,
BaHa, 3HaHUH, yMe- TpEOOBAHUSIM. FOTCSI HEJIOYETHI. YMEHUM, HABBIKOB B
OTCYT- HHM, HABBIKOB Nmeromumxcs HNwmeromuxcs 3Ha- MIOJIHOM Mepe J0cTa-
CTBYIOT HEJIOCTAaTOYHO 3HAHUW, YMEHHI, HHI, YMEHUH, TOYHO IS PEMIEHUS
3HaHUS, JUTSL pelIeHust HAaBBIKOB B II€- HAaBBIKOB B 1I€JIOM, CJIOXHBIX MpaKTHYe-
yme- MPAKTUYECKUX JIOM JIOCTaTO4Y- JOCTaTOYHO TS ckux (mpodeccuo-
HUS, (mpodeccuo- HO JIJIs1 PEIIeHUS pELICHUS TIPAKTHU- HATBbHBIX ) 33]1a4.
HAaBBI- HaJbHBIX ) 3a- MPAKTUYECKUX yeckux (mpodec-
KM, He- na4 (mpodeccuo- CHOHAJIbHBIX ) 3a-
00xo0- HaJIbHBIX ) 33]1a4, nad, Ho TpeOyercs
JTUMbIE HO Tpedyercs JOTIOJTHUTEIbHAS
TUTSt JIOTIOJTHUTETbHAS MPaKTHKa IO HEKO-
pere- MpaKkTHUKa 10 TOpBIM npodeccu-
HUSA OOJBIITUHCTBY OHAJIBHBIM 3a/1a9aM
Mpak- MPaKTUYECKUX
THYe- 3ama4
CKHX
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KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUYEHUSA

CooTBeTcTBHE YPOBHEH 0CBOeHHME KOMIIETEHIINHU IUIAHUPYEMbIM pe3yJibTaTaM 00y4eHHsI U KpUTe-

PUSIM MX OLCHKU

KOMIIEeTCHI U
PE3YJIBTAT OEYYUE- He copMu- NOPOrOBbIN 0a30BbIii NPOABHHYTBIA
Kox xom- HUsA popana " "
HeTenuun 110 AHCHHMILIHEE (MOY- HIKAJIA 0 TPAAMIHOHHON NATHOANJILHOM cUcTeMe
JI10) HeT0- Hey/ 0BJ1e- YAOBJIETBOPH- X0pommo/
B e TeJIbHO T T OTJIMYHO/ Ju(.3a4eT
/mud.3auer
HIKAJIa 10 0aJUIbHO-PeiTHHI0BOI cucTeMe
0-35 36 - 60 61 -80 81-90 91 - 100
(rpo-
beccu-
OHaJIb-
HBIX)
3a/a4.
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IIpunoxenne 3.

Kpurepun oueHKH JIeKIMH.

AHanu3 KayecTBa JIEKLIUU CTPOUTCS U3 OLIEHKH COJIEP)KaHUs, METOJUKH YTEHHUS, OpraHU-
3aluM JICKIUH, PYKOBOJCTBA Pa0OTON CTYJEHTOB Ha JIEKLIUHU, PE3yJIbTATUBHOCTH JIEKLIHH.

I. Kpurepuu oueHKH coepKaAHUA JEKIHHU

1.CooTBeTCTBHE TEMBI U COJCPKAHUSA JIEKIIUM TEMAaTHUYECKOMY IUIaHy M y4eOHOM mpo-
rpamMme Kypca.

2. Hay4HOCTB, COOTBETCTBHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.

3. ToYyHOCTb UCIIOJIB3YEMOM Hay4YHON TEPMUHOJIOTUY.

4. THpOpMaTUBHOCTB; PACKPBITHE OCHOBHBIX ITOHATUH TEMBI; COUYETAHUE TEOPETHUUECKOIO
MaTepuaia ¢ KOHKPETHBIMU IIPUMEpPaMHU.

5. Peasnin3anyst npuHIMIA OpraHUYECKON CBSA3H TEOPUH C IIPAKTUKOW; PACKPBITHE ITPAKTH-
YECKOI'0 3HAYEHHUSI U3J1araeMbIX TEOPETUYECKUX TIOJIOKECHUH.

6. Peanusanus BHyTPUIPEAMETHBIX U MEXIUCHUIUIMHAPHBIX CBA3EH.

7. CBsA3b ¢ IpOQHIEM MMOATOTOBKH CTYJCHTOB, UX OyIylIel CeHaTbHOCThIO.

8. CooTHOIIEHUE CO/IEepKaHMs JIEKIMH C COAep )KaHueM yueOHMKa (U3j1araeTcs MaTepual,
KOTOpOT'0 HET B YUEOHMKE; pa3bACHAIOTCS 0CO00 CI0KHBIE BOIIPOCHL; JAETCS 3a/1aHUE CaMOCTOS-
TEJIbHO MTpOpadaThIBaTh YaCTh MaTepHaia Mo yueOHUKY, IepeCKa3bIBaeTCs yUeOHUK U T.I1.).

II. Kputrepuu oueHKH METOAMKH YTEHUS JIEKIUH

1. lngakTuyeckast 000CHOBAaHHOCTh MCIIOJIB3YEMOT0 BUJIA JIEKIIUM U COOTBETCTBYIOLIMX
emMy (hopM U METOJI0B U3JI0KEHUS MaTepHaa.

2.CTpyKTypupOBaHHOCTb COAEP KAHMSI JIEKLIUN: HAIMYUE IUIaHA, CIIUCKA PEKOMEHIYEMOU
JIUTEPATypPhl, BBOJHON, OCHOBHOM U 3aKJIFOYUTEIILHON YaCTH JICKLUH.

3.AKIIEHTHPOBAaHWE BHUMAaHUs ayJUTOPUU HAa OCHOBHBIX ITOJIOXKECHHSX U BBIBOJAX JICKLUU.

4. PauinoHaJIbHOE COYETaHNE METOJUYECKUX IPUEMOB TPAJUIIMOHHOM M€JarOrMKU U HO-
BBIX METOJI0B 00y4eHus (IIpOOJIEMHOr0, IPOrPaMMHOI0, KOHTEKCTHOI'0, IEATEIbHOCTHOIO U Ip.).

5.JIorn4HOCTB, 10KA3aTENBHOCTh U APIYMEHTUPOBAHHOCTD U3JI0KECHUS.

6.5lcHOCTB M JOCTYITHOCTh MaTepHaia ¢ y4eTOM MOATOTOBIEHHOCTH 00y4aeMbIX.
7.COOTBETCTBHE TEMIIOB M3JI0KEHHSI BO3MOXHOCTSIM €TI0 BOCIIPUATHS U BEICHUS 3arncei
CTYJIEHTAMH.

8.Mcnonp30BaHnEe METOJOB aKTUBU3ALIUU MBIIUIEHUS CTYACHTOB.

9.Mcnonb30BaHue NPUEMOB 3aKperieHnss HHPOpMaluu (MOBTOPEHUE, BKIIOYEHUE BOIIPO-
COB Ha IIPOBEPKY BHUMAaHUs, YCBOCHHUS U T.II., TIOJIBEICHUE UTOTOB B KOHIE PACCMOTPEHUS KAXK10-
r'0 BOIIPOCA, B KOHIIE BCEH JIEKLIUN).

10./cnonp30BaHue 3aucel Ha TOCKE, HATISIAHEIX ITOCOOUH.
11.Mcnonp30Banue pa3aTOYHOrO MaTepraia Ha JIEKIHH.
12.Vcnons3zoBanue MKT.

ITI. Kputepuu OneHKH OPraHu3anuu JeKIn

1.CooTBeTCTBHE JIEKITUU YyUEOHOMY PACIUCAHUIO.

2.YeTKocTh Hauana JIEKIIMH (3a/1ep’KKa BO BpEMEHH, BXOJ1 JIEKTOpA B ayIUTOPHIO, IPUBET-
CTBUE, YAAUHOCTb MEPBBIX (pa3 u T.I1.).

3. IlocemaemMocCTh €KUM CTYACHTAMHU.

4. JluciunirHa Ha JTEKITUH.

S.PauonanbHOE pacnpeneneHue BpeMEHH Ha JIEKIUU.
6.CoOTBETCTBUE ayTUTOPHUH, B KOTOPOU IMMPOBOAUTCS JIEKIUS, COBPEMEHHBIM HOpMaM 1
TpeOOBaHUAM (JJOCTATOUHAs BMECTUMOCTh, BO3MOXKHOCTh Ucnonb3oBanust TCO, opopmieHHbie U
T.IL.).
7. Hanuune HeoOXomuMbIX cpeacTB HarnsagHocTu U TC.
IV. Kputepuu o1leHKM PYKOBOJACTBA PA00TOM CTYJAECHTOB HA JIEKIHHU
1.Ocy1ecTBieHE KOHTPOJIA 32 BEACHUEM CTYJEHTaMH KOHCIIEKTA JIEKIUH.
2.0ka3aHue CTyICHTaM [TOMOUIH B BEIEHUH 3aITMCH JIEKINH (aKIIEHTUPOBAHNE U3JI0KEHUS

MaTtepHaia JeKI1H, BbIJIeJIEHUE T0JI0COM, HHTOHALIMEH, TEMIIOM peur Hanbosee BaxxHON HH)OP-
MaIiH, UCIIOJIb30BAHUE Tay3 JUIs 3aIIUCH Ta0JINII, BEIUEPUUBAHUS CXEM U T.I1.).
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3.IIpocMOTp KOHCIIEKTOB JIEKIIUM CTYIEHTOB (10, BO BpeMsi, IOCIIE JIEKILIUH).

4.Vcnonib30BaHNE TIPUEMOB TIOJIICPKaHMSI BHUMAHUS U CHATHSI YCTAJIOCTH CTYJICHTOB Ha
JEKIHUH (PUTOPUUECKHE BOMPOCHI, ITYTKH, HCTOPUUECKUE IKCKYPCHI, pacCKa3bl U3 KU3HU 3aMeya-
TEJBHBIX JIIOJICH, U3 ONbITa HAYYHO-HUCCIIEA0BATEIILCKOM, TBOPUECKON PabOThI MperoaaBaTes U
T.IL.).

5.Pa3pernienue 3a1aBaTh BOIPOCHI JIEKTOPY (B XO/I€ JICKIIUU WJIH TIOCTIE Hee).

6.CoracoBanue coo0NIaeMOro Ha JISKIIMA MaTepuasa ¢ COIepKaHueM JAPYTruX BUIOB
ayIUTOPHOM M CAMOCTOSTEIIHHOW padOTHI CTYIEHTOB.

V. Kpurepun oueHKH pe3yJbTATUBHOCTH JIEKIHHU

1.Ctenenp peanu3anuy mjaHa JCKIUU (TIoJIHas, YJaCTHIHAS ).

2.CreneHb MOJTHOTHI M TOYHOCTH PACCMOTPEHHSI OCHOBHBIX BOIIPOCOB, PACKPHITHE TEMBI
JIEKIIUH.

3.MudopmannoHHO-TI03HABATENIbHAS [IEHHOCTD JICKITUH.

4 BocnurateiaprHO€E BO3AEHCTBUE JIEKIIUH.
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