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1.lesan u 3axa4¥ 0CBOCHUS AUCHHUILIMHBI

1.1.I1e1m ocBOEHMSI AMCIUTIIHMHBI

[ToBepXHOCTH MOJTYIIPOBOIHUKOB, KaK CAMOCTOSATEIIbHBIA O0BEKT UCCIICAOBAHUS (PU3HKH
TBEPJAOro Tella, IPUBJIEKaeT BHUMaHUE YUEHBIX YK€ B T€UEHHE JUIUTEIbHOrO BpeMeHH (6omee 90
JIeT). 32 9TO BPEMS HAKOIIEH 3HAUUTEIbHBIN AKCIIEPUMEHTAIbHBIN U TEOPETUYECKUI MaTepuall,
MO3BOJIAIOIINN  JIOCTUYb BBICOKOTO YPOBHS OMMCAHUH PA3TUYHBIX MTPOLIECCOB. Y crexu pU3snuku
MIOBEPXHOCTH NOJYNIPOBOJHUKOB MOCTYKHJIM HAYYHON OCHOBOM Pa3BUTHS HAHONIEKTPOHUKH U
MUKPO3JIEKTPOHUKHU, aKyCTOAIEKTPOHUKH, BAKYYMHOM TEXHUKH, SJIEMEHTHON 0a3bl BBIYUCIUTEIh-
HBIX CUCTEM U MHOTHUX JIpyTux obiacteit mpudopoctpoeHus. s MpakTHUECKUX LesIel Ype3BblI-
YaifHO NpUBJIEKaTeIbHON 0Ka3anach BO3MOXHOCTh MUHUATIOPU3ALMM U3JEINUN, TpUBEaIas K Co-
3JaHUIO UHTETPAJIBHBIX CXEM C OTPOMHBIM YHCIIOM PabOYUX HJIEMEHTOB HAa MAJIbIX TUIOLIAISX.

Pa3Butne pu3nku NOBEpXHOCTH MOITYIIPOBOJHUKOB U €€ TEXHUYECKUX MPUIIOKEHUN BbI-
JBUHYJIO Sl HOBBIX HAYYHBIX MTpoOieM. ' 1aBHast U3 HUX COCTOUT B HEOOXOAMMOCTH MPOHUKHY T
B MUKPOMEXaHU3MbI pa3IMYHbIX TOBEPXHOCTHBIX SBJICHU, BCKPHITh UX IPUYMHBI HA aTOMHOM
YPOBHE U HalTH B3aHMMOCBS3b MKy HUMHU. PerieHue 3Toit nmpo6iieMbl OTKPBIBAET My Th K YIpPaB-
JICHUIO CBOMCTBAMHU MOBEPXHOCTEN U MeK(a3HbIX rpaHull. J{J1s ero ocymecTBiIeHUsI HEOOXOIUMBI
HKCIEPUMEHTHI, IPOBOUMBIE B )KECTKO KOHTPOJIUPYEMBIX YCIOBHUIX M TOJIBKO Ha TEX 00bEKTaX,
KOTOpBIE MO’KHO OXapaKTepU30BaTh C MAKCUMAJIbHOM CTENEHBIO ONPEeIEHHOCTH. Y Ka3aHHbIe
TpeOOBaHUS BBIMOJIHSIIOTCA B OINBITAX C aTOMapHO-YUCTHIMU TPAHSAMU MOJTYIPOBOIHUKOB, CIIEIIN-
QJIbHO OYMIIEHHBIMH OT CJIOSI OKHCJIAa U HEKOHTPOJIUPYEMBIX TPUMECEH.

Omub0YHO CYUTATH, YTO TAKHE MOBEPXHOCTU B CHITy CBOEH CielM(MKU PUTOIHBI JIUIIb
JUIS HAy4YHBIX UcclieloBaHul. JloCTIKeHus B pa3paboTKe METOJ0B KOHCEPBAIIMH YUCTHIX TpaHen
JIeNa0T NOCIEAHNE JOCTYIHBIMU IS pELIEHUs NPaKTUYECKUX 3a1ad. B HacTosiee Bpems,
HaIpUMep, YUCThIE TOBEPXHOCTH MOIYIPOBOJHUKOB MPUMEHSIOTCS IPU BHIPAIIUBAHUY STTUTAKCH -
QJIHBIX CJIOEB, B TEXHOJIOTUU M3TOTOBJICHUS] CUCTEM METAJLI-IIOJYTIPOBOIHUK (CO3JaHNe
COBepIIeHHbIX 1u0J10B 1I0TTKH, KaTOMOB C OTpULIATENBHBIM CpoAcTBOM). [lonydyeHHble HayYHbIE
JIAHHBIE COCTABIIAIOT TEOPETUUECKUI (PYHIAMEHT HaHO- M MUKPOIJIEKTPOHUKH, & TAK)XKE CTUMYJIU -
PYIOT JanbHelIIee pa3BUTHE APYTUX o01acTel HAyKH U TEXHUKH, OXBAaThIBAIOLIUX MTPOOIIEMBI, Ha
NEPBBIH B3I, aeKue OT (PU3UKU TTOBEPXHOCTH.

Jonroe Bpemst mporpecc B 001acTi (pU3MKK OBEPXHOCTH CIEP>KUBAJICS BCIIEICTBUE Ce-
PBE3HBIX TPYAHOCTEH, CBSI3aHHBIX C TEXHOJIOTMEN CBEPXBBICOKOTO BaKyyMa, U OTCYTCTBHS J0CTa-
TOYHOTO KoJIn4decTBa () (PEKTUBHBIX CPEACTB UCCIIEIOBAaHUS. 3a MOCIIEIHUE AECATUIETUS CUTYa-
YIS pe3K0 U3MEHMIach. B pa3HbIx mabopatopusix mupa, B ToM uncie B KBI'Y, nocTuruyTh
OTPOMHBIE YCIEXHU B pa3pabOTKe HOBBIX IKCIEPUMEHTAIbHBIX MeT0/10B. I1Inpokoe pacnpocTtpane-
HUE TOJTYYWIA METO/IBI AJIEKTPOHHON U MOHHOM CIIEKTPOCKOIINH, CKAHUPYIOLIEH 30HI0BOM MHUK-
POCKOITNU C HAHOMETPOBBIM pa3pellieHrueM, Narollie MPUHIMINAILHO HOBYIO HH(OpMaIHIO 00
AJIEKTPOHHOM M aTOMHON CTPYKTypax MOBEPXHOCTH. KOIMUECTBEHHYIO TEOPETUYECKYIO OCHOBY
npuobpena nudpakus MeAJIEHHBIX 3JIEKTPOHOB, IPUMEHIeMast Il CTPYKTYPHOTO aHajIu3a Mo-
BEPXHOCTH. DTU METOJIbI MTO3BOJISIOT ONPEACIATh pelibed MOBEPXHOCTH 00pa3iia B peKuMax cka-
HUPYIOLIEH TYHHEJIBHON 1 aTOMapHO-CUIIOBON MUKPOCKOIIUH, pacipe/ieieHre JOKaIbHOU paboThl
BBIX0/1a 3JIEKTPOHOB M3 NMPOBOAAIIET0 0Opa3iia B 001acTu ckaHupoBaHus. HaliieHsl criocoOsbl
oTpesieNIeHUs TUHAMUYECKUX, TEPMOAMHAMUYECKUX, TU(D(Y3UOHHBIX U APYTUX XapaKTEPUCTUK
YHUCTBHIX IPaHEl KPUCTAIUIOB. Bee 3TO MO3BOIMIIO PACIIMPUTE KPYT UCCIIEOBAHUMN, BKIIIOUUB B
HEro He TOJIbKO BOIPOCHI, TPATUIIMOHHO CBSI3aHHBIE C JIEKTPOHHBIMU SIBJICHUSAMHU HA TIOBEPXHO-
CTH, HO M aTOMHOE CTPOEHUE, OHOHHBIE CIIEKTPHI U IpyTHe XapaKTepUCTUKU. JlocTmkeHus: B
o0JacTy TEOpHUH cliealy BO3MOKHBIM Ha KOJIHMYECTBEHHOM YPOBHE ONMHCAaTh MHOTUE TTOBEPXHOCT-
HbIE TIPOLIECCHI U OOBSCHUTH B3aUMOCBSI3b MEXK/1y HUMHU.

DT UCClieJOBaHUS [TOKA3aJIH, YTO Pa3iINyus MEX/1y MOBEPXHOCTHIO U MapallIeIbHBIMU eif
aTOMHBIMH CJIOSIMU 00beMa MOIYIPOBOJHUKOB UMEIOT MECTO B 3JIEKTPOHHON U ()OHOHHOM MOJICH-
CTeMax, a TakKe KpUCTaJUINYecKoil cTpykType. Kpome Toro, noiay4yeHHbIe JaHHbIE JAaIOT OCHOBA-
HUE YTBEp:KJaTh, YTO CaMble Pa3HbIe CBOICTBA MOIPAaHUYHBIX 00JacTel MOITYIPOBOIHIUKOB TECHO
CBSI3aHBI MEXK]Ty COOOM M B3aMMOOTPEIEISIOT IPYT ApyTa.



Hcexons n3 n3n0KeHHOTo BhIIIE, LENbIO MPENoJaBaHus crenkypca «Pu3nka noBepXHOCTH
MOJTyIPOBOJIHUKOBY» SBIIIETCSI O3HAKOMJICHUE CTYIEHTOB, O0YUaIOLINXCA [0 HAIIPaBJICHUIO
«OJIEKTPOHMKA U HAHOZJIEKTPOHUKA» C COBPEMEHHBIMU NPECTABIECHUSAMHU O YUCTON IIOBEPXHOCTH
MOJTyIPOBOJIHUKOB, CO3HATEIBHO OIMYCTUB MHOTHUE JIETAJIH, CBA3aHHbBIE C TAKUMU KPYITHBIMHU CaMO-
CTOSITENILHBIMU MpOOJIeMaMHt, KaK afcopOIHs, KaTallu3, METOANYECKHE TOHKOCTH U JIp.

1.2.3apa4u u3y4yeHus1 AMCUMILIMHBI
JUist TOCTHKEHUsT yKa3aHHOM BBIIIE 1IeTH HEOOXOAMMO PEIINTh CIeIyIOIIUe 3a/1a4u:

a)COOOUIUTDH CTY/IEHTaM CBEACHUS 110 PEKOHCTPYKIUH, peJaKcalii, TMHAMHUKE U TETJI0BO-
MYy pacIIMPEHHIO IOBEPXHOCTH MOIYIIPOBOJHUKOB, a TAKKE 3JIEKTPOHHBIM TIOBEPXHOCTHBIM
COCTOSIHHMSIM M 0011IMe TIOJIOKEHUS 0 MeX(pa3HOM rpaHULle METAILI-TIOTYTPOBOAHHUK;

0)1aTh CTyIeHTaM KOHKPETHBIE CBEACHUS 1O Crelu(pUIECKUM OBEPXHOCTHBIM
CYNEpPCTPYKTYpaM Ha IpaHsX 3JIEMEHTApHBIX MOIYTPOBOJHUKOB U MOITYITPOBOJHUKOBBIX COEAMHE-
awii (Ge(hkl), Si(hkl), GaAs(hkl), InP w np.).

B)OCBETHUTb POJIb OTEUECTBEHHBIX YUEHBIX, B TOM uncie yueHbix KbI'Y, B pa3sutuu ¢pusu-
KU [TOBEPXHOCTHU MOJYTPOBOIHUKOB.

1.3.Bbinosinenune TpedoBannii npogecCHOHANBHBIX CTAHIAPTOB

W3ydeHne AUCIMITIIMHBI HAIIPABJIEHO HA MOJITOTOBKY CIEHATNCTOB, CHOCOOHBIX peliaTh
po0JIeMbl, BOSHUKAIOIIME TP MPOU3BOACTBE U IKCIUTyaTallUi U3AETHHA JIEKTPOHUKH U
HAHOAJICKTPOHUKHU € YYETOM 00JIacTH, TUIIOB U 33a]a4 NMPO(PEeCCUOHAIBHOM 1eATEeIbHOCTH B COOT-
BETCTBHHU C MPO(eCCHOHAIBHBIMU CTaHIAPTAMH :

-40.058 «MHXkeHep-TeXHOIOT MO MPOU3BOACTBY U3AEINI MUKPOJIEKTPOHUKIY, KOTOPBII
yTBepXkAeH npukazoM Munrtpyna Poccun ot 03.07.2019 Ne480H u 3apeructpuposan MuH0CTOM
Poccun 29.07.2019 Ne55439;

- 40.104 «CrienunanucT 1o U3MEpeHHIO MapaMeTpoB U MOIM(UKAIIMM CBOMCTB HAHOMATE-
pHaTIOB M HAHOCTPYKTYpP», KOTOPBIN yTBEpxkAeH npukazoM Muntpyna Poccun ot 07.09.2015
Ne593u (B penakuuu, BBeneHHoi B aeiictsue ¢ 20.01.2019 r. npukazom Muntpyna Poccun ot
14.12.2018 Ne807H) u 3apeructpupoBad MuntoctoM Poccun 23.09.2015 r. Ne38983

2.Mecto nucuunaIuHbl «PU3NKa NOBEPXHOCTH MOJYNPOBOAHUKOB» B cTpyKType OIIOIT
BO.

JucuunnnHa «Pu3rka MOBEpXHOCTU MOIYyNpoBOAHUKOB» B cTpykrype OIIOII BO otHO-
CUTCSl K BapuaTHUBHOW YacTh jaucuuiuinH no BbiOopy b1.B.JIB.07.01 yueGHOro mnana mo
HanpaBieHuto  noaroroBku BO 11.03.04 DnexTpoHHWKa M HAaHOZJIEKTPOHUKA IO MPOQHITIO
"CoBpeMeHHbIE HTHPOPMAITMOHHBIE TEXHOJIOTUH B 3JIEKTPOHHOMN TEXHUKEY.

Jns wm3yuenust crenkypca «®Pu3uka MOBEPXHOCTH MOJIYNPOBOJHUKOB» HEOOXOIUMO
YCBOGHHE CIIEIYIOIIMX PA3/IeJI0B U3 COOTBETCTBYIOUINX JUCIIMILIUH :

a)u3 Kypca oOmieil (u3MKM 31€MEHTHl 30HHOM TEOpUH TBEPAOTO Tela U OCHOBHBIC
CBOMCTBA IOJIYIIPOBOIHUKOB C TOYKHU 3PEHHS 30HHOW TEOPHH;

0)u3 Kypca TeopeTHYeCKOr (PU3MKU : OCHOBHBIE NMPUOIMKEHHBIE METO/IbI PEIICHUs OJIHO-
aneKTpoHHOro ypaBHeHus Lllpeannrepa B kpucTtaniax, CTaTUCTUKA 3JIEKTPOHOB U JIBIPOK B IMOJTY-
IIPOBOJHMKAX, KHHETUUYECKOE YPAaBHEHUE, TEOPHUs ABJICHUI EepeHoca.

OcBoeHHe NaHHOM NHCLUIUIMHBI, B CBOIO OYepe/ib, HEOOXOIUMO JIJIsl YCIIEUTHOTO YCBOE-
HUS B NOCJIEAYIOIIEM CIEIMAIBHBIX KypCOB 110 COBPEMEHHBIM METOAAM JUArHOCTUKH ITOBEPXHO-
CTH TBEPJBIX TEI U XKUAKOCTEH, TEXHOJOTHMHM MOJYyYEHHUS HAHOCTPYKTYP U MCCIENOBAHUS UX
cienn(pUIecKuX CBOIMCTB, A1 MOHUMAHHS MPOLECCOB, JISKAIMX B OCHOBE HAHOTEXHOJIOTHH.

[Tpu ocBOCHMH JUCHMILIUHBI 00YYarOIIUNHCA CMOKET YaCTUYHO IPOJAEMOHCTPUPOBATD
cienyromue 00600meHHbIe TpyaoBbie QyHKIHH (OTD):

- Pa3zpaboTka elMHUYHBIX TEXHOJIOTHYECKUX MPOLECCOB U PEKOMEH AL 10 yCTPaHEHUIO
U IpeyNPEXICHUIO OPaKOB B POU3BOJICTBE U3/IEUIl MUKPOIJIEKTPOHUKH (TPOdhecCHOHATBHBIN
ctanaapt 40.058 «HkKeHep-TeXHOJIOT 110 MPOU3BOACTBY M3ACIIHA MUKPOIJIEKTPOHUKNY, KOJ B,
YPOBEHb KBATH(PUKAINH - 6).

- Pa3zpaboTka TUIIOBBIX TEXHOJIOTMYECKUX IPOLIECCOB U IJIAHUPOBOK pabOUnX MECT U
MIPOM3BOJICTBEHHBIX YYaCTKOB Ha MIPOU3BOJICTBE M3/ICIUNA MUKPOAJIEKTPOHUKH (TIpodeccHoHab-



Hbli ctanaapt 40.058 ««MHxKeHep-TEXHOIIOT 10 IPOU3BOJICTBY U3AEIUN MUKPOIEKTPOHUKNY,
koz C, ypoBeHb KBalu(pUKauu -6).
- CoBepIIeHCTBOBaHHE MPOIIECCOB U3MEPEHUN TapaMeTpOB U MOJM(HKAIIUU CBOUCTB
HAaHOMAaTEPHAaJIOB U HAHOCTPYKTYp (nmpodeccronanbubiii ctanaapt 40.104 «Cneunanuct mno usme-
PEHHIO TapaMEeTPOB U MOJU(HUKAIIMY CBOWCTB HAHOMATEPUAIOB M HAHOCTPYKTYp», Kox C,
ypoBeHb KBanuukauuu -6) .
3. TpeOoBaHus K pe3yJibTATAM OCBOCHHS COAEPKAHUA TUCHMILINHBI (MOIYJIs1)

IIpouecc n3yuyeHusi AMCHUUIIMHBI HATIPABJIEH HA OpMHUPOBaHUE dJIEMEH-
TOB CJIEAYIOIIMX KOMIIETEHIMH, YKA3AHHOW HUKE

Kareropusi komme-
TEHIMH/ THII 32724

KOII 1 HAMMCHOBAaHUE¢
KOMIETCHIINHN

HNuauxatops! (MoKa3aTeau) 10CTHKEHUS
KOMIIeTeHI NI

Tun 3aga4d npodeccuo-

HaJIbHOM JIeSITENbHOCTH:

HAYYHO-HCCIIE0-
BaTEIIbLCKUH

MK-1. Criocoben cTpouTh
mpocTeime pU3NIecKue u
MaTeMaTHYECKHE MOACIN
mprOOPOB, CXEM, YCTPOICTB
1 YCT@HOBOK 3JICKTPOHHUKH U
HaHO3JIEKTPOHUKH pa3sind-
HOTO ()yHKIIMOHAILHOT'O Ha-
3HAYEHMS, & TAKIKE UCIIOIb-
30BaTh CTaHJAPTHBIE
MPOrpaMMHBIE CPEJCTBA UX
KOMITBIOTEPHOTO MOAEIHPO-
BaHUSA

IMK-1.1.YMmeeT cTpouts (puznueckre u
MaTeMaTHYeCKUe MOJICTN MOJIeNeH, Y3IIO0B,
0JI0KOB

IIK-1.2.Bnageer HaBBIKAMH KOMIIBIOTEPHOTO
MO/JICITUPOBAHIH

dopmupoBanue nmpodeccHoHaTbHON (pekoMeHaoBaHHO! ) komnereHuu [1K-1 ocy-
IIECTBIISIETCS B COOTBETCTBUH € MPO(EeCCHOHATLHBIME CTAaHAAPTAMHU M OPHCHTUPOBAHA HA BBITION-
HeHne 00001eHHBIX TPYA0BIX GyHKIHH (OT®D) u TpyaoBeix dhyukmi (TD), yka3aHHBIX HIKE.

[IpodeccnonanpHas [IpodeccrnonambHbII O06001eHHAs TPy HOBast TpynoBast GpyHKIHS
KOMIETEHIIHS CTaHIapT GyHKIHS
B.Pa3pabotka B/01.6 . Ananu3
€IMHUYHBIX MIPUYKH Opaka mpu
TEXHOJOTHUECKHX W3rOTOBJIICHUH U3JICTHI

ITK-1.Criocoben
CTPOUTH MpOCTEHIINE
(uznyeckne u
MaTeMaTHIECKHe
MOJIeH IpHOOPOB,
CX€EM, YCTPOUCTB U
YCTaHOBOK
AIIEKTPOHUKH 1
HAHORJIEKTPOHUKHU
pas3IuIHOTO
(hyHKIIMOHAIBHOTO
Ha3HAYCHUS, a TAKKe
UCIIOJIb30BaTh
CTaHAapTHBIE
MpOorpaMMHEIE
Cpe/cTBa UX
KOMITBIOTEPHOTO
MOJICTTMPOBaHUS

40.058 «Unxenep-
TEXHOJIOT 110
MIPOU3BOJCTBY U3JEIHI
MHUKPOIEKTPOHUKI

MIPOLIECCOB U
peKoMeHAaui 1o
YCTpaHEHUIO U
MPeIyTPEKACHUIO
Opaxa B IIPOU3BOJICTBE
HU3JIETHUH
MUKPO3JIEKTPOHUKH

MHUKPODJIEKTPOHUKH U
pa3paboTka
PEKOMEHIalUM 110 UX
YCTPaHEHUIO
MPEAYIPESIKICHHIO

B/01.6 .Pa3pabotka
€IMHUYHEIX
TEXHOJIOTUYCCKUX
MPOIIECCOB
HU3TOTOBJICHUST W3OS
MHKPOSJIEKTPOHUKH

C.Pa3paboTka THITOBBIX
TEXHOJIOTHICCKUX
MIPOLIECCOB U
TUTAHUPOBOK pabodnx
MeCT U
ITPONU3BOACTBEHHBIX
YYacTKOB Ha
MIPOU3BOJICTBE U3IENUN

C/01.6 . Pa3pabotka u
aJanTamnys THIOBEIX
TEXHOJIOTI'MYCCKUX
TPOLIECCOB
W3TOTOBJICHUS U3ACITHI
MHKPOIIEKTPOHUKHA

C/02.6 . PazpaboTka
TUIAHUPOBOK PabOYMX

MHKPODJICKTPOHHKN MECT U YYacTKOB Ha
MPOU3BOACTBE H3CIHUil
MHKPOIJIEKTPOHUKH
40.104 «Crneruanuct C. C/01.6. MonepHu3anus
10 U3MEPEHHIO CoBepLICHCTBOBaHNE CYLIECCTBYIOLINX U

apamMeTpoB U

Mo udUKaMN CBOMCTB
HaHOMaTEPHaJOB U
HaHOCTPYKTYP»

[IPOLIECCOB U3MEPEHUN
apaMeTpPoB U
MoaupuKamy cBOMCTB
HaHOMaTepHaJOB U

BHEZIPEHHE HOBBIX
METOJIOB U
000pyIOBaHUS ISt
HU3MepeHuil




HaHOCTPYKTYD apaMeTpoB
HAaHOMATEPHAJIOB U
HaHOCTPYKTYP.

C/02.6 .
MopaepHuzanus
CYIICCTBYIOIIUX U
BHC}IpeHI/IC HOBBIX
MPOIIECCOB U
000pyIOBaHUS IS
MOAM(PUKAITUN CBOWCTB
HAHOMATEPHAJIOB U
HaHOCTPYKTYP

B pe3yibTate 0cBOEHUsI AUCUMIIIMHBI CTYEHT J10JI5KEH

3HATh:

- u3nyecKue cBONWCTBAa aTOMAaPHO-YHUCTHIX TOBEPXHOCTEHN MOIYIIPOBOJHUKOB U METO/IbI
UX TIOJIy4YCHHS;

- HOBbIE CBOMCTBA IIOBEPXHOCTH 3JIEMEHTAPHBIX MOIYIIPOBOJHUKOB U
MOJIYTIPOBOIHUKOBBIX COETUHEHUHN ( U Ap.) PyHIaMEHTAIBbHOTO XapakTepa, yCTAHOBJICHHUE B
MOCJIEAHUE JECATUIIETHUS (penaKcalysi, peKOHCTPYKIUS Jp.);

yMeTh :

- BEIOMPATh METO/IbI HCCIIEJOBAHUS TIOBEPXHOCTH MOJIYTIPOBOAHUKOB B COOTBETCTBHHU CO
cienn (UKo pelraeMbIX 3a/1a4 B HAyYHBIX U IPOU3BOJCTBEHHBIX OpraHU3alUsaX, B TOM YHUCIIE
OIPEJIETICHUH COCTaBa MIOBEPXHOCTHOTO CJIOSl, aTOMHOM CTPYKTYPOU U U3IEIUNA 3IEKTPOHHBIX
IIPOLIECCOB HA PA3JIMYHBIX TPaHIX MOJYIPOBOJIHUKOB.

- OLICHUBATh MPEEIbl IPUMEHUMOCTH KJIACCUYECKOT0 MOJX0/a, POJib U BaXKHOCTh
KBAHTOBBIX 3((PEKTOB IIPU ONUCAHUU (PUZNYECKUX MPOLIECCOB B JIEMEHTAX HAaHOAIEKTPOHUKHY;

BJIA/IETD :

- METO/IaMH IOJIyYEHUs, OJACpKaHHsI U KOHCEPBALMM aTOMAPHO-YUCTBIX IIOBEPXHOCTEN
MOJIyIPOBOJIHUKOB;

- MEXIyHapOJHON TEPMHHOJIOTUEH HIEHTU(UKALIMM MOBEPXHOCTHBIX CYNEPCTPYKTYp B
MOJTyIPOBOJTHUKAX

- METOJJaMH OLIEHKH TEPMOJUHAMUYECKUX, TUHAMUYECKUX U AU PYy3nOHHBIX
XapaKTEPUCTUK ITOBEPXHOCTHU IMOJYIPOBOJIHUKOB U C UCIIOJIb30BAHUEM JJAHHBIX, MOJYyYEHHBIX
METOAAMHU IEKTPOHHOH 03Ke-CHEKTPOCKONNH U AU(PaAKIIMU MEIJICHHBIX 3JIEKTPOHOB.

4.Conep:xanue ¥ CTPYKTypa AMCHHUIIJIMHBI

4.1 Coaepxxanue pa3aejoB IUCHUNIMHBI

Tabnuma 1
Ne HaumenoBanue TeMbl Kon ®opma
Ne pasjiena KOHTPOJINTY- KOHTPOJIsI
eM O KomIle-
TeHUHH (M1
ee 4YacTH)

1 Meroapl  momyue- CoBpeMeHHBIE  Me- IK-1 KomnokBuym
HUS U COXpPaHEHHUS TOABl  MOJYYEHUS Nel, xommbto-
aTOMapHO-YHCTHIX aTOMapHO-YHCTON TEPHOE TECTH-
MOBEPXHOCTEH  IO- MMOBEPXHOCTU Oy~ posanue (I)
JTyIPOBOTHUKOB MIPOBOJIHUKOB. Me-

TOABl COXpaHEHWUs,
KOHCEpBalluu "
BOCCTaHOBJICHUS
aTOMapHO-YUCTOMN
MIOBEPXHOCTHU

2 CoBpeMeHHbIE JKC- Hubpakous ~ men- IK-1
MIEPUMEHTAIbHBIC JIEHHBIX JJIeK-




METOABI UCCIIEN0BA-
HUSA aTOMHOM
CTPYKTYpHBI, COCTa-
Ba M CBOHCTB IIO-
BEPXHOCTEH IIOJIY-
MPOBOJHUKOB

TPOHOB. JIEKTPOH-
Hasi OXe CIEeKTPO-
ckonus.  Crnekrtpo-
CKONUSI XapaKTepHu-
CTHYECKHX  IOTEPh
SHEPTUU JJIEeK-
TpoHaMH. MeTobI
OCHOBaHHbIE Ha
(boTO31EKTPOHHON
AMUCCUU (POC,
YO3C). Metoasl
NOHHO-HOHHOMN
smuccun  (BUMC,
COPHHD)

ATOMHasi CTPYKTY-
pa  IMOBEPXHOCTU
IIOJIyIPOBOJIHUKOB

IloBepxHOCTHaAsA pe-
KOHCTPYKIUSI.
CymnepcTpyKTypbl Ha
MTOBEPXHOCTU IOy~
MPOBOJHUKOB. Pu-
3UYECKHE TPUYMHBI
PEKOHCTPYKIUK IIO-
BEPXHOCTH  IIOJIY-
IIPOBOHUKOB.
['eomeTpuyeckue
MOJIEIM  CTPOEHUs
MTOBEPXHOCTH.

ITK-1

Konebanus moBepx-
HOCTHBIX aTOMOB

CBs3b (/2 c
KOdpHUITUEHTOM
KBa3HyIIPyrou
CUJIbl. AHU30TPOTHS
KOJICOAHHH aTOMOB
Ha MOBEPXHOCTH.
MeTtoauka U TEXHU-
Ka  DKCIIEPUMEHTA.

Onpenenenus U ;

MOBCPXHOCTHBIX
dTOMOB.

ITK-1

Tepmuueckoe
pacllupeHue  I0-
BEPXHOCTH  IIOJIY-
IIPOBOJHHUKOB

CusnoBble MOCTOSIH-
HblE U  TEIJIOBOE
pacIpeHus To-
BEPXHOCTH. OKce-
MEPUMEHTATbHBIE
METOJIbl HCCIIeZI0Ba-
HUS TEPMHUYECKOTO
paciupeHus To-
BEPXHOCTH.

ITK-1

Komnoksuym
Ne2, kom1bio-
TEpHOE TECTH-
poBanue (II)

[ToBepxHOCTHAsA
T y3us

DKCIepUMEHTab-

HbIE METOJbl H3y4e-
HUSl TIOBEPXHOCTHOM
mupdysun.  Mexa-
HU3MBI TTIOBEPXHOCT-
HOM TG py3un.

ITK-1

Konnoksuym
Ne3, xommbio-
TEpPHOE TECTHU-
posanue (I1I)




Pesyinbrarsl JKC-
MEPUMEHTAIBHBIX
HCCIIEIOBAHUN  T10-
BEPXHOCTHOM

quddy3uu.

O6uactpb po-
CTPaHCTBEHHOTO 3a-
psina B TONYHpO-
BogHuKax (OI13)

KauectBennoe

o0oCcHOBaHHE  Cy-
mectBoBanug OII3
B TOJYIPOBOJHU-
kax. Kiaccuueckas
Teopus OIT3.
CtpykTypa obmnactu
OIl3. Konuenrpa-
ousi  M30BITOYHBIX
Hocutenen B OII3.
[ToBepxHOCTHAs

MIPOBOJUMOCTb.

ITK-1

Kourakt metami-
MOJIYTIPOBOJTHUK

CoBpemeHHbIe
MIPE/ICTABJICHUS O
CTPYKTYpE, COCTaBe
Y CBOMCTBax
KOHTaKTa MeTaJlJI-
MIOJIYTTPOBOJTHUK

ITK-1

4.2 CTpyKTYypa JUCHUNIHHBI
4.2.1.00masi TpyA10eMKOCTh JMCHUIJIUHBI cocTaBJjsieT 3 3aueTHBIX equHull (108 yacon)

Tabnuua 2

Bun paGotet

Tpy10eMKOCTh, 4acoB

5 cemecTp

BCETO

OO01mas TpyJ0eMKOCTh (B Yacax)

108 108

KoHTtakTHas paboTa (B yacax)

34 34

Jlexumonneie 3ansartust (J1)

17 17

[Tpaktnueckue 3anstus (I13)

17 17

Cemunapckue 3asstus (C3)

Jlaboparopubie paboTsl (JIP)

CamocrosiTenpHas paboTa (B yacax)

47 47

PacuerHo-rpaduueckoe 3aganue (PI°3)

Pedepar (P)

Occe (D)

KonTponbnas pabota (K)

CamMocTosATeNbHOE U3YUECHUE Pa3/IeloB/TeM

Kypcogas pabora (KP)

Kypcogoit npoexr (KIT)

[ToaroToBka u MPOX0XKIACHUE MPOMEKYTOU-
HOMU aTTeCcTalu

27 27

Bun npo MeXyTO4YHOM aTTecTauuu

OK3aMCH OK3aMCH

HpI/IMC‘{aHI/IC . OAHOCEMECTpOBAd AUCHUIIIIMHA.

4.2.2.JleknnOHHBIE 3aHATHSA

Tabmma 3

Tema

1 CoBpeMeHHbIE METOJbl MOTYYEHHs] aTOMApHO-YUCTOM MOBEPXHOCTH MOJIYNPOBOIHU-




KOB.

2 Meroabl coXpaHEHHUsI, KOHCEPBAIlUM U BOCCTAHOBJIEHUSI aTOMAapHO-YUCTOW IMOBEPXHO-
CTH

3 Judpakiysi MeIJICHHBIX 3JEKTPOHOB.

4 DNEeKTpOHHAs 0Ke CIEKTPOCKOMMSIL.

5 CrieKTpocKOIUs XapaKTEpUCTUUECKUX NOTEPh PHEPIHM DJIEKTpOHAMHU. MeToabl OCHO-
BaHHbIe Ha (poTo3nexTpoHHOU 3Muccuu (POC, YOIC). Metoasl HOHHO-MOHHON 3MHUC-
cun (BUMC, COPHMHD)

6 [ToBepxHOCTHAsA pekOHCTpyKIMs. CynepcTpyKTypbl Ha MOBEPXHOCTH IOJYIIPOBOIHHU-
KOB.

7 ®uznueckre MPUYUHBI PEKOHCTPYKIMH IMOBEPXHOCTH MOJIYIPOBOJHUKOB. ['eomerpu-
YECKUE MOJIENIA CTPOEHUS IOBEPXHOCTH.

8 CBs13b /2 ¢ K03()(OULIUEHTOM KBAa3UyIIPYTOM CHJIBL.

9 AHuzoTponus KojeOaHWH aTOMOB Ha TOBEPXHOCTH. MeToauka M TEXHHKa JKC-
nepuMenTta. Onpenenenus U MNOBEPXHOCTHBIX aTOMOB.

10 CuitoBbI€ IOCTOSIHHBIE M TEIUIOBOE PACIIMPEHUS TIOBEPXHOCTH.

11 DKCNEepUMEHTAIbHBIE METOJIbI MCCIEOBAHUSI TEPMUUECKOTO PACIIMPEHUs MTOBEPXHO-
CTH.

12 DKCIepUMEHTAIbHBIE METOIbI U3yUSHHS TOBEPXHOCTHOU T dy3un.

13 MexaHu3Mbl TOBEpXHOCTHOW UG y3un. Pe3ynbraTsl 3KCIEpUMEHTAIbHBIX HUCCIIEH0-
BAaHHI MOBEPXHOCTHOU mudy3um.

14 KadectBeHHO 00ocHOBaHMe cymiecTBoBaHus OII3 B MoynpoBOHHUKAX.

15 Kiaccnueckas Teopust OIT3. Ctpykrypa o6smactu OI13.

16 Konrnentpaius u3opirounbix Hocureneit B OI13. TloBepXHOCTHASI MPOBOIUMOCTb.

17 CoBpeMeHHbIE IPEICTABIICHUS O CTPYKTYPE, COCTABE M CBOMCTBAX KOHTAKTA METalI-
MIOJIYIIPOBOJIHUK

4.2.3.J1a6opaTopHble padoThI - (He MPeAYCMOTPEHbI M0 Y4eOHOMY IJIaHY)

4.2 4.IlpakTuyeckue 3aHATHA (CeMHHapbl) - (He MPeIyCMOTPEHbI MO Y4eOHOMY
IUIAHY)

4.2.5.KypcoBoii npoekT (KypcoBasi padoTa) - (He NpeAyCMOTPEH M0 y4eOHOMY IVIAHY)

4.2.6.CamocTosiTe/IbHOE H3yYeHHEe Pa3/ies 0B AUCHHUILIMHBI.

CamocrosrenbHas paboTa OpraHM30BaHa B COOTBETCTBUE C TEXHOJIOTHEH MTPOOIEMHOTO
00y4YeHHs U TpearoaraeT cieayromue GOpMbl aKTUBHOCTH:

- caMocCToATeNbHas MpopaboTKa yueOHO-IpOoOIEeMHBIX 3a/1a4, BBINOJIHAEMAs! ¢ IpUBJeye-
HHEM OCHOBHOM M JTOIIOJIHUTEIBHOM JINTEPATYPHI;

- MOMCK HAayYHO-TEXHUUYECKOW MH(POPMALIUU B OTKPHITHIX HCTOYHUKAX C LEJIBIO aHAIU3a U
BBISIBJICHHSI KJIFOUEBBIX OCOOEHHOCTEH.

Huxe npruBoaNTHCS epeyeHb BOIMPOCOB BBIHOCUMBIX Ha CAMOCTOSITENIbHOE U3yUeHHE TI0
paszaenaM JUCLUIUINHBL.

Taoauna 4

NoNe Bomnpocsl, BEIHOCUMBIE Ha CaMOCTOSITENIBHOE U3yUEHNE

pazneina

1 KoHcepBaiys mOBEpXHOCTH MOJIYNPOBOJHUKA C HCIOJIb30BAHHUEM IIEIOYHO-
raJIOUIHBIX COeAMHEHUN

2 MeTton HMCTUHHO-BTOPUYHOM AJIEKTPOHHOM CHEKTPOCKONMUU. CHEKTPOCKONUs
IIOPOTOBBIX NOTEHIMAJIOB

3 CymnepcTpyKTypa Ha MOBEPXHOCTSIX MMOJIYIIPOBOAHUKOBBIX COeHeHH 4> B

4 Konebanus aTOMOB TBEpJIOTO Tela

5 Knaccnueckne mnpeacTaBieHUs O B3aMMOCBS3U XapaKTEPUCTUK CHIIOBBIX IO-
JIel ¢ TEIUIOBBIM pacIIMPEHUEM ITIOBEPXHOCTH
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6 Mexaau3mbl 1uddy3un B TBEPIbIX Telax

|

VYpaBuenue [lyaccona u ero penienue

8 Teopus o6acTu NPOCTPAHCTBEHHOTO 3apsa s cllydas 4aCTUYHO HOHU3UPO-
BaHHBIX PUMECHBIX IIEHTPOB B 00bEMe KPHUCTAJLIA.

5. OneHouyHbIe MaTePUAJIbI VISl TEKYIIEr0 KOHTPOJIsI YCIeBA€MOCTH M MIPOMEKYTOY-
HOW aTTecTAlHH.

5.1.0ueHouHbIe MaTePHABI VI TEKYIIEr0 KOHTPOJISI yCIIeBA€MOCTH.

Texyuit KOHTPOJIb YCBOCHHS IPOIPAMMHOTO MaTepuaia U IPOMEXyTOUHasl aTTecTalus
CTYJIEHTOB, U3yYaroumx Kypc «Pu3nka NoBEPXHOCTH MOTYIPOBOJHUKOBY OCYIIECTBISETCS B
pamkax OamIbHO-PEHTHHTOBON CUCTEMBI 00ydaroIuXcs, pa3pab0TaHHON 1 BHEIPEHHOHN B TIPAKTH-
Ky nestenbHOCTH KBI'Y. Tlonmoxkenue o 6aibHO-pEUTUHTOBOM CUCTEME aTTeCTalNH 00y-
qarommuxcsi B KBI'Y pa3menieno Ha caiite kbsu.@mail.ru Jlokansable HopmaTuBHBIE akThl KBI'Y.
TecToBbie 3amanust Mo guctuIUInHe «DU3uKa MOBEPXHOCTHU MOTYIIPOBOTHUKOBY HAXOASATCS Ha
caiite open kbsu.ru no anpecy htt:open.kbsu.ru/moodle/course/view.php?1d=4295 /

OCHOBHBIMH TIEJISIMHA OQJIITEHO-PEHUTUHTOBON CUCTEMBI aTTECTAIUH SIBIISIFOTCS:

- CTUMYJIUPOBAHHUE CUCTEMATHUYECKON KOHTAKTHON M CaMOCTOSATEIHHON pabOTHI CTYICH-
TOB;

- CHIDKEHHE POJIM CYOBEKTUBHBIX (PaKTOPOB B MPOIIECCE MPOBEICHUS aTTECTAIMOHHBIX
MEpOIPUATHH;

- TIOBBIIIIEHUE COCTA3ATEIHLHOCTH B 00pa30BaTENILHOM MPOLIECCE;

- OTIpe/IeJICHNE PEUTHHTA CTY/IEHTa B COOTBETCTBUU C €r0 JOCTHKEHUSIMU;

- obecrieueHre CUCTEMAaTHYEeCKOT0 KOHTPOJIS KauecTBa 00y4eHHUsl B COOTBETCTBHUH C
TpeboBanusiMu DenepanbHbIX TOCYIAPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHAAPTOB BHICIIETO 00pa-
30BaHMSL.

bannpHO-pedTHHTOBAsI CUCTEMA aTTECTAIlMU CTYICHTOB TpEeayCMaTpUBaET MPOBEIACHUE
KOHTPOJIBHBIX MEPOMPUITHIA MO JTOTUYECKH 3aBEPIICHHBIM OJI0KaM, ITUKJIaM, pa3zesiaM, a Takke
MIPOMEXKYTOYHAsS aTTecTalus B (hopMe dK3aMeHa /v 3adeTa (qudhepeHIMPOBAaHHOTO 3a4eTa).

[To nuctunnune «®u3nKa NTOBEPXHOCTH MOIYIIPOBOIHUKOBY MPOBOASATCS OaTbHO-
PEUTHUHTOBBIE KOHTPOJIbHBIE MEPOTIPUATHS, BKITIOUYAIOIIME TTPOBEJACHUE KOJUTIOKBHYMAa B YCTHOM
(dbopMe U KOMITbIOTEPHBIE TECTUPOBAHUE CTYACHTOB. B paMkax GalibHO-PEUTUHTOBBIX CHCTEMAX
aTTECTAIlMHU CTYJIEHTOB MIPEAYCMOTPEHBI MEPhI, CTUMYIUPYIOIINE MTOCEIICHUS 3aHITHI CTYIEH-
TamMu. OLIEHKa YCIEIHOCTH OCBOEHHMSI MPOrPaMMHOI0 MaTepuasa CTyI€HTaMU MPOBOAUTCS MO
MHoroOansHOM mkaie (100 6.)

Jlns onpenenieHus: KauecTBa OCBOEHUS 00yUaroUIMMUCS y4eOHOTo MaTepHana Mo Juc-
LUTITHHE UCTIONIB3YIOTCS CIIEAYIOIINE OIEHOUYHBIE CPEICTBA.

Tabmuua 5
Ne | Oue- Kpatkas xapakrepuctuka [IpencraBieHue OLEHOYHOI'O CPEICTBA
HOY- OLICHOYHOI'O CPEJICTBA B oHIe
1 HBIC
/ cpen-
I CTBa
1 | Kou- CpenctBa KOHTpOJIS yCBOE- Bormpocsl 110 rTemam
JIOKBHY HUsl yuyeOHOro maTepuana
M TeMBbI (IUIaKTUYECKOH eu-
HUIIBI), OPTaHU30BaHHOE
KakK yueOHOe 3aHATHUE B
BUJE cOOecem0BaHNE
npernojaBaTens ¢ 00y-
YaroHMIMMHCS
2 | Tect Cucrema cTaHIapTU3HPO- DoHI TECTOBBIX 3aJaHUN
BaHHbBIX 33JIlaHUMH, TI03BO- pasMeleHbl Ha 00pa30BaTeIbHOM
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JS01Asi aBTOMATHU3UPOBATH
MPOLIEIYPY U3MEPEHUS
YPOBHS 3HAHUW U YMEHUH
oOyyJaromerocs

nopraie KbBI'Y http://open.kbsu.ru/
moodele/course/view.php?1d=4295/

3 | Motu- [leneBas mogdopKa NaHHBIX, ['pynmoBoii )KypHaJI MOCEMAEeMOCTH 3a-
Balus XapaKTepU3yIINX yueo- HATHI; )KypHaJ npernoaaBarens; pede-
(Jiny- HYIO aKTUBHOCTb U MOTH- partsl, 3CCe U Ipyrue MaTepHaIIbl
HOCT- BalIMIO0 00YyYarOIINUXCs
HOE OT-

HolIIe-
HUE)

5.1.1.Kon10kBUYMBI

B teuenue CEMECTpPA IMPOBOJATCA TPpU KOJIJIOKBHUYMaA.

JIOKBUYMBI MPHUBCICHLI HUKC.

BOHpOCBI, BBIHOCHMMBIC HAa KOJI-

Tabanna 6
Ne Ne TEeMa Ko Jrtansl popmuposBa-
KOJI- Mmie HHSl KOMIIETEeHIINU;
JIOKB T TeH NMoKa3aTeju U KpuTe-
nyma e 101071 pUH OlleHUBAHUS
M (i pe3yJabTaToB 00y4e-
bl dbp) HUSA
1 1 CoBpeMeHHbIE METO/IbI TTOTyYe- IIK- IlepBbiii 3TAN
HUS aTOMapHO-4YMCTOM MOBEPXHO- 1
CTH MOJYIIPOBOJAHUKOB. 3HaTb: TEPMUHBI, TOHSI-
2 Metoapl  coxpaHEHMs, KOHCEp- TS, METOBI U IIPUHLIU-
BalliM M BOCCTAHOBJIEHUS aTo- bl PU3UKU TTOBEPXHO-
MapHO-4YHMCTOM MOBEPXHOCTH CTH MOJYIIPOBOJAHHUKOB
3 Judpakuusi MEIJIEHHBIX JJICK- YMeTh: orepupoBaTh
TPOHOB. TEPMHHAMH, IIOHATHU-
4 DJIEKTpOHHAsE  OXKE€  CIEKTPO- AMH, METOAMH 1
CKOIMSI. HOPUHIUIIAMU GU3UKU
5 CnekTpockonusi XapakTepucTuye- HOBEPXHOCTH MOTYIIPO-
CKMX II0T€pb DHEPrUU  DIICK- BOJTHUKOB; peIlIaTh
TpoHamMu. MeToAbl OCHOBaHHBIE y4eOHbIE 3a/1a4u 110
Ha (DOTOIIEKTPOHHOH HIMUCCHH obpasity.
(PRC, Y®OC). MeToasl HOHHO- Buajers: TepmuHamy,
HOHHOM SMHUCCHH (BUMC, MOHATUAMH, METOAAMH
COPUHD) Y IpUHLIUIAMHU QU3UKU
6 IloBepxHOCTHAsE PEKOHCTPYKIMSL. ITOBEPXHOCTH 110JIYIIPO-
CynepcTpyKTypbl Ha IOBEPXHO- BOZITHUKOB.
CTH MOJYIIPOBOJAHUKOB.
2 7 dusnueckue IIPUYHHBI pe- K-
KOHCTPYKLHUH NOBEPXHOCTH IOJY- 1 Bropoii 3Tan
IIPOBOAHMKOB.  ['eomerpuueckue 3HaTB: COBpEMEHHBIE
MOJIETIN CTPOEHHUS TOBEPXHOCTH. AKCIIEPUMEHTAIbHbIE
8 CBa3b U2 ¢ KOO(DPULIMEHTOM KBa- METO/bl IUAarHOCTUKHU
3UYNPYTOi CUJIBI. IMOBEPXHOCTH HOJIYTIPO-
9 AHU30TpONHS KOJICOAHWI aTOMOB BOJHHKOB; (hU3MYCCKHC
Ha TMOBEpPXHOCTU. MeToauka u HPUINHBI pE-
TEeXHUKa dKcrnepuMenTta. Ormnpee- KOHCTPYKIHH MOBEPX-
JneHus U2 TIOBEPXHOCTHBIX HOCTH MOTyIIPOBOAHN-
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aTOMOB.

CuioBbI€ IOCTOSIHHBIE U TEIIJIOBOE
paclIMPEHUs IOBEPXHOCTH.

—_—— O =

9KCHepHMCHTaHBHBIe MCTOABI HUC-

KOB
YMeTh: BBISIBIISITH POITh
MOBCPXHOCTHLIX SABJIC-
HUM (B 0COOEHHOCTH

CJIEIOBaHUS TEPMHUECKOTO IIPOLIECCOB pe-
pacuIMpeHysi TOBEPXHOCTH. KOHCTPYKLMU U PeJlaK-
1 DKCneprUMeHTAIbHbBIC METO/IbI caiuu) B mpooemax,
2 U3y4CHUs IIOBEPXHOCTHOM BO3HUKAOMNINX B XOI€
audhy3uu. U3TOTOBJICHUSA H 3KC-
1 MexaHu3mbl IMOBEPXHOCTHOM TUTyaTaluy IpubopoB
3 mubdy3un.  Pesynpratel  9KC- 3JIEKTPOHUKH U
[IEPUMEHTAIBHBIX UCCIEA0BAHUN HaHOJJICKTPOHHUKH
MOBEPXHOCTHOM AU Py3un. Buaners: Meronamu
mocTpoeHus pusnye-
CKHX U MaTeMaTuye-
CKHX MOJEJIeH Mpruoo-
POB, CX€M, YCTPOMCTB C
y4eToM crienuduae-
CKHMX CBOMCTB IIOBEpX-
HOCTEMN
1 KauecTtBeHHO 00OCHOBaHHE CY- I1K- Tpernii 3Tan
4 mectBoBanust OII3 B momympo- 1 3HaTh: COBPEMEHHBIE
BOJHHKAX. MPEJICTaBICHUS 00
1 Knaccnueckas  teopust  OII3. ATOMHO-3JIEKTPOHHOU
5 Crpykrypa obmnactu OIT3. CTPYKTYpE U CBOMCTBaX
| Konnentpanuss M30BITOYHBIX HO- KOHTaKTa METaJLJI-TIO0JTy-
6 cuteneit B OII3. IloBepxHOCTHas IIPOBOJHUK
MIPOBOJIUMOCT. YMeTb: BBISABIATH POJIb
1 CoBpeMeHHbIE NPECTABICHUS O KOHTaKTa METAJIJI-TIOJy-
7 CTPYKTYpPE, COCTaBE U CBOMCTBAX HPOBOAHMK B ITPO-

KOHTAaKTa METAJIJI-TIIOJIYIIPOBOJHHUK

OeMax, BOSHHUKAIOIIHNX
IIPU CO3J]aHUH U IKC-
IuTyaTanuy npuoopoB u
YCTPOMCTB 3JEKTPOHUKU
¥ HAaHODJICKTPOHUKH.
Baanerb: MeTomaMu
NOCTpOeHHUS (hu3nde-
CKHUX M MaTeMmaTHue-
CKHUX Mojelnel mpudo-
POB, CXEM U yCTPOUCTB
C YYETOM CBOWCTB
KOHTAaKTa METaJUI-[10JTy-
MIPOBOIHHK

Mertoauyeckue peKOMeHJALMH O MOATOTOBKe K KOJUIOKBHYMaM

[Tpu moAroTOBKE K KOJUIOKBUYMAaM I10 AUCHUUTUIMHE HEOOXOIMMO HUCIIONIb30BATh COOTBET-
CTBYIOILIME Pa3/ie]bl OCHOBHOM U JOMIOJIHUTENIBHOM JINTEPATYPbI, PEKOMEHIOBAHHOW JIEKTOPOM
Ha TIEPBOM 3aHSATUH M0 AUCHUIIIMHE. 3HAUUTENBHYIO TOMOIIb B MOATOTOBKE K KOJUIOKBHYMY
MOTYT OKa3aTh 3alKCH (KOHCIIEKTHI) JIEKIHUH, KOTOPbIE MPOBOIMINCH BO BpEMsI Ay AUTOPHBIX 3a-
HATUH MO AUCHHUIUINHE. B KOHIIE Ka)X10i TeMbl 0 JaHHOW AMCHUUIUIMHE CTYJIEHTaM Mpeaiaramr-
Cs1 KOHTPOJIbHBIE BOIIPOCHI, KOTOPBIE KPATKO pacCMaTpUBAIOTCSA MOCIIE JIEKIIUM U 00Jiee JeTalbHO
pa3buparoTcsa Ha MPAKTUYECKUX 3aHATUAX. [Ipu MOArOTOBKE K OYepeTHOMY KOJUIOKBUYMY Iiee-
coo0pa3HO 00paIaTeCs K 3TUM KOHTPOJIbHBIM BOTIPOCAM.



IIpu moAroTOBKE K KOJJIOKBHYMaM LieIecoo0pa3Ho o0paliaTthesi K MHTEPHET pecypcam Mo
JAaHHOM JMCLHUIUIMHE, KOTOPhIE PEKOMEHI0BaHbI IIPETIOAaBaTeieM B Hauaie U3yUYeHHs! TUCIUILIN-
HBI.

[Tpu MoAroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS MOCEIEHUE KOHCYIbTAlUN, IPOBO-
JMMBIX TIperoaBaTesieM, a Takxke oopaleHue K caiity npenoaasatens. CTyneHTsl depe3 MHTep-
HEeT UMEIOT JOCTYM K Y4eOHO-METOAMYECKUM H3JaHMsIM BeaylIux By3oB Poccum.

Kpurtepun oneHMBaHusA HAa KOJUIOKBHYMAX.

Bo Bpemst ycTHOTO onpoca Ha Ka)XJ0M KOJJIOKBUYME CTY/I€HT MOXKET MOIy4YuTh 110 15 Gain-
noB. [Ipu a3ToM onieHuBaeTcs :

- BIIQJICHUE TEPMUHAMH, TTOHATHSIMH, TIPUHIIIAMH TEPMOAMHAMUKH JTUCTICPCHBIX CUCTEM;

- SICHOCTb, YETKOCTb U JOKA3aTEIbHOCTh U3JI0)KEHHUS OTBETOB Ha BOIIPOCHI;

- CUCTEMHOCTb 3HAHUM, YMEHUI U HABBIKOB IO TEME.

[lo uroram ycTHOrO Onpoca Ha KOJIJIOKBUYME CTYJIEHTY BBICTABJISETCS :

a)14-15 GannoB, eciu BiaJeeT B MOJIHOM 00beMe MPOrPAMMHBIM MaTepUaioM, BbIHECEH-
HBIM Ha KOJJIOKBHYM, TOCTATOYHO ITyOOKO OCMBICIIMBAET TeMY (pa3zei), HCUepIIbIBaloIe OTBe-
YyaeT Ha BCE BOIIPOCHI, BBIACISAET MPU ITOM CaMO€ CYILIECTBEHHOE, yMEeT aHaJU3upOBaTh, CPaB-
HUBAeT, KJIACCU(PHUIUPOBATh, 000011aTh, KOHKPETU3HUPOBATH U CUCTEMATU3UPOBATH MPOrPaMM-
HBIM MaTepuas, 4eTKO GOPMUPYET OTBETHI;

6)12-13 GayioB, ecau BiajeeT y4eOHbIM MaTE€pUaIoM, BHIHECEHHBIM Ha KOJIJIOKBHYM I10-
YTH B [TOJIHOM 00beMe (MMEIOTCSl MPpOoOeibl B 3HAHUSAX TOJIBKO B HEKOTOPBIX, 0OCOOEHHO CIIOKHBIX
BOIIPOCAxX); CAMOCTOSITENILHO U OTYACTH MPU HABOJALIUX BOIIPOCAX JAET IOJHOLECHHBIE OTBETHI HA
BOIPOCHI; HE BCET/a BhIIESET Hanbojee CyIeCTBEHHOE, He JOIMYyCKAeT CEPhe3HbIX OIMOOK B OT-
BETax.

B)9 — 11 OamioB, eciu BIlaJieeT OCHOBHBIM 00BEMOM 3HAHUH MO TeMaM KOJIJIOKBUYMa,
MPOSIBIISIET 3aTPYIHEHHUS B CAMOCTOSTENIBHBIX OTBETAX, JIOMYCKAeT HETOYHBbIE (OPMYIUPOBKH, B
Ipolecce OTBETA JI0MYCKAeT OMNOKHY MO CYIIECTBY BOIPOCa.

r)5-8 0aIoB, eciiu He OCBOMII 00s3aTeIbHBI MUHUMYM 3HaHUI MpeaMeTa, He cnocoOeH
OTBETUTH Ha BOIIPOCHI J1aXKe MPH JOMOJHUTENbHBIX HABOASIIUX BOIIPOCAX.

J1)eCJIM OTBETHI CTYJCHTA M0 Y4eOHBIM MaTepHaja KOJJIOKBUYMa OLEHUBAIOTCS KOJINYe-
CTBOM OasIjIOB MeHee 4, TO CTyJeHTY BbicTaBisgeTcs (0 6ayuios.

5.1.2.TecToBble 3a1aHUs 10 AUCHHUILIMHE

B TeueHue cemecTpa TpHKABI IPOBOAUTCS TECTUPOBAHHUE CTYAEHTOB C UCIIOJIb30BAHUEM
(oH1a TECTOBBIX 33/1aHUH 110 TAHHOM JUCIHUILIIMHE

OO0pa3upl TeCTOBBIX 3aJaHUI 0 JTUCHUILINHE

3apnanmue 1.

[Ton aToMapHO-4HCTOI MOBEPXHOCTHIO TBEPJIOTO TeJa MOAPa3yMEBaETCsl IOBEPXHOCTh

| )auieHHas 3aMeTHOTO KOJIMYECTBA IpUMeEcen

2)He uMeronIasi 3aMeTHOT0 KOJIMYeCTBa J1e(heKTOB

3)o6nagaromas KpUCTAIUIMYECKON YITOPSAI0YEHHOCTHIO

4)nony4eHHas B BAKYYMHBIX YCJIOBHSIX

5)rzue HeT YacTHIl U3 BHEIIHETO OKPYXKEHUS

3aganmue 2.

J1J1s1 TOBEPXHOCTH KPEMHHUSI CITOCOO BHICOKOTEMIIEPAaTYpPHOTO HarpeBa B BaKyyMe

1)ue npuroneH

2)BIOJIHE TIPUTOACH

3)4acTUYHO MPUTO/IEH

4)He nmpuMeHseTcs

3ananmue 14.

J1s KpUCTAIIIOB CO CTPYKTYPOI IMHKOBOW OOMaHKH METOJIOM PaCKaJIbIBAaHHSI MOKHO IO-
JyYUTh MIOBEPXHOCTh C OpUEHTAIHeH

(1 1 0 ) 2)(101) 3) (110) 4)(111) 5)(100)

3ananme 22.

Crioco0 X0JI01HOM AMHUCCHU TIPUTOJIEH JIIs TTOJTyUEHHsI aTOMAapHO-YUCTOM MOBEPXHOCTH
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1) meTanmnos
2)MeTalNInYecKuX CIJIaBOB
3)oIynpoOBOTHUKOB
4)IUdIIEKTPUKOB
3ananme 38.
3aIIUTHEIME TIOKPBITHSAMHE ISl YMCTHIX TPAHEN IIOIYIPOBOIHUKOBEIX coeauHenuii A, B
MOTYT OBITh CIIOH
1 )11e/104HBIX METAIJIOB
2)11eII04HO3EMENBHBIX METAIIOB
3)11e10YHOTAJIONTHBIX COCTMHEHUI
4)0naropo/IHbIX METAJIJIOB
3ananme 40.
Meroa JIMD ocHOBaH Ha UCIOIB30BAHUU JICKTPOHOB
1)ynpyro paccessHHbIX Ha aTOMaX MOBEPXHOCTH
2)HEyIpyro pacCessHHbIX MPU B3aUMOJICUCTBUU C TOBEPXHOCTHIO
3)OSIBUBIIMXCS B CLIEKTPE BTOPUYHBIX 3JIEKTPOHOB U3-32 HOHMU3AIMHM aTOMOB Ha MOBEPX-
HOCTH MEPBUYHBIMU 3JICKTPOHAMU
4)BO3HUKAIONTUXCS M3-3a BHEIIHETo GoTo 3 dexra
3amanue 41.
Meron IMD siBisieTcst IpsIMbIM METOJIOM UCCIIEIOBAHUS
1)aTOMHOM CTPYKTYpBI IOBEPXHOCTHU
2)31eKTPOHHON CTPYKTYpPbI TOBEPXHOCTH
3)3J1eMEHTHOTO COCTaBa MOBEPXHOCTH
4)XUMUYECKOI0 COCTaBa MOBEPXHOCTHU
3aganue 62.
Meton CXIIDD ocHOBaH Ha UCIOIB30BaHUU JIEKTPOHOB
l)noTepsBIINX TUCKPETHBIC 3HAUCHUS SHEPTUH MPU PACCESTHUU B PUITOBEPXHOCTHOM
obnactu
2)3MHUTHPOBAHHBIX U3 aTOMa B pe3yJIbTaTe 0e3U3IIydaTesIbHOro Mnpoiiecca (aBTOMOHU3A-
1IN
3)OTepsBUINX SHEPTUU MPU UOHU3AIMHN aTOMOB ITOBEPXHOCTU
4)ynpyropaccessHHbIX IpH B3aUMOJICHCTBUU C ATOMaMH MIOBEPXHOCTH
3ananme 77.
B cyniepctpykrype Si (III) — 7x7, nocneaaue 1iudpsl MOKa3bIBAIOT PACCTOSHUS MEXKIY aTo-
MaMu
1)Ha MOBEPXHOCTH
2)Ha TOBEPXHOCTH TI0 CPABHEHHIO C aHAJIOTHYHBIMH PACCTOSHUSMHU B 00BEME
3)Ha aTOMHBIX IIJIOCKOCTSIX B 00beME
4)Ha aTOMHBIX TJIOCKOCTSX B 00beME TI0 CPABHEHHIO C PACCTOSHUSIMU MEX]Ty aTOMaMH Ha T10-
BEPXHOCTH

MeToanyeckne peKOMeHIAIUH 110 NOAr0TOBKE K TECTHPOBAHUIO

OcHOBHbIE PEKOMEHALNH, N3JI0’KEHHBIE BBIIIE JUIsl [TOJATNOTOBKU K KOJUIOKBUYMaM,
OCTarOTCS B CWJIE M U1 TIOATOTOBKU K TECTUPOBAHMIO (MCIIOJIb30BAaHHE PEKOMEHAyEeMOH JIuTepa-
Typbl, KOHCIIEKTOB JIEKIIUH, METOJINYECKUE YKa3aHUsI, UHTEPHET-PECYPChI, KOHCYJIbTALUU Y
npernojaBaTess u ap.).

CryneHTaMm, U3y4aroluM JIaHHBIN KypC, MPEN0CTABIIAETCS BOZMOXKHOCTh MHOTOKpPAaTHOI'O
peleHNs TECTOBBIX 3a/laHUM U MOJTYYUTh OLIEHKY YPOBHS CBOMX 3HAHUH B PEXKUME CAMOKOHTPOJISL.
B Teuennn e cemecTpa CTYACHTHI TPUKIIBI TECTUPYIOTCS 10 IUCHUILIHHE (depe3 kaxkaas 1/3
cemectpa). CTyIEHTbI UMEIOT BO3MOXKHOCTb, I1OCIIE MPOLEAYpbl PErucTpaluy, MPOWTH OHIAlH
- TECTUPOBAHUE, B TOM YUCIIE B PE)KUME CAMOKOHTPOJIS.

Kpurepny oueHKH 10 TeCTHPOBAHUIO.
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[To pe3ynbpTaTam KakJJOro TECTUPOBAHMS CTYJCHT MOXET MOIY4YHUTh 710 5 6ayuioB (Bcero 15
OaJIJIOB B TEUCHHE CEMECTPA).

[Ipu 5TOM CTyIEHTY BBICTaBIISETCS:

5 6aoB npu npaBuiIbHOM BbioaHeHUH 91-100% oT o01iero yncia TeCTOBBIX 3a/1aHuH,

4 6anna mpu 81-90%

3 6aina mpu 61-80%

2 6amna nipu 36-60%

[Tpu KonMyYecTBE MPaBUIBHBIX pelieHni MeHble 36% oT 001ero ynciaa TECTOBBIX 33/1a-
HUH CTYJIEHT HE MoJTydaeT 0alsIoB.

Kpurepuu oneHuBaHus MOTHMBANMH (JUYHOCTHOIO OTHOIIIEHUSA)

B Teuenue cemectpa TpHxKAbI (depe3 Kax10€ TPETh CEMECTpa) MPOBOJUTCS OLIEHUBAHHE
MOTHBAIMU (JIMYHOCTHOTO OTHOLIEHHS) 00yYaromerocs K OCBOCHHIO MPOrpaMMHOI0 MaTepuasia
no aucuuiuinHe. [Ipu 3TOM CTyIeHT MOXKET MOJIy4YUTh COOTBETCTBEHHO 3,3 1 4 Gayios (Bcero 10
OayoB 3a ceMecTp). baibl BRICTAaBISIFOTCS TIPENOIaBaTesieM ¢ y9eTOM y4eOHON aKTUBHOCTH 00Y-
YaOIIErocsi, B TOM YHCJI€ CBOEBPEMEHHOTO BBIMOJIHEHHUS] KOHTPOJIBHBIX MEPOIIPUATHI, IO UTOTaM
KOHTaKTHOM paboThI ¢ MpernoiaBaTesieM, MpeicTaBieHne pedeparon, 3¢ce U IPYyrux MaTepruasoB
Iperno/iaBaTerio.

[Tocne xaxxmoro stamna (Bcero 3) 0auTbHO-PEHTUHTOBOM aTTECTAIIMHU TTPETI01aBaTeINb MPH-
HUMAET PEIICHUE O BHICTABICHUH yKa3aHHbIX 0ayu1oB (3,3 1 4 1o MPUHIUITY 3a4TEHO - HE3aYTEHO
0e3 mepexoja K MeHbIUM Iudpam).

5.1.3.11poMexyTOYHASL ATTECTAIUSA

IIpumepHbIii epeyeHb BONPOCOB, BBIHOCMMBbIX HA IK3aMeH 10 TeMaM
AUCUUILINHE

1.CoBpemMeHHBIE METO/IBI MTOJIYUEHUSI AaTOMAPHO-YMCTON TTIOBEPXHOCTH MOITYIIPOBOAHHUKOB.
2.MeToapl COXpaHEHMsI, KOHCEPBAMU U BOCCTAHOBIJICHHS] aTOMAPHO-YHCTON TOBEPXHOCTH
3. Audpakums MeaIeHHbIX 3JIEKTPOHOB.

4. DNeKTpOHHAsI 0KE€ CIEKTPOCKOMUSI.

5. CieKTpOCKOINHS XapaKTEpUCTUUECKHUX TIOTEPh SHEPTUHU DIIEKTPOHAMH.

6. Metoasl ocHOBaHHBIE Ha poTornekTpoHHOM amuccuu (POC, YOIC).

7. Metoasl noHHO-MOHHOM sMuccuu (BUMC, COPUHD)

8. [loBepXHOCTHAsA pEKOHCTPYKIUS

9. CynepcTpyKTypbl Ha IOBEPXHOCTH ITOJIyIIPOBOJHHUKOB.

10. ®u3nueckrie NpUUMHBI PEKOHCTPYKIUN ITOBEPXHOCTH MOIYITPOBOIHUKOB

11. 'eomeTrpuueckre MOAEIN CTPOECHHUS TIOBEPXHOCTH.

12. Ces13b U2 ¢ KOOPDUIMEHTOM KBA3HyNIPYTON CHJIBL.

13. Anuzotpornus KonebaHuii aTOMOB Ha MMOBEPXHOCTH.

14. Meroavka ¥ TEXHHKA SKCIIEPUMEHTA.

15. Onpenenenust L/ TOBEPXHOCTHBIX aTOMOB.

16. CusnoBble OCTOSIHHBIE U TETIJIOBOE PaCIIMPEHHsI TOBEPXHOCTH

17. DxcriepuMeHTaIbHbIE METO/Ibl UCCIIEI0BAaHUS TEPMUYECKOTO PACIIMPEHHS TOBEPXHOCTH

18. DkcnepruMeHTalIbHbIE METO/IbI U3YUEeHUS! TOBEPXHOCTHOM Anupdy3un.

19.MexaHn3MbI MOBEPXHOCTHOM U DY3HH.

20.Pe3ynbTaThl SKCHEPUMEHTAIBHBIX UCCIEI0BaHUN OBEPXHOCTHON Auddy3un.
21.KauectBenHo o6ocHoBanue cymiectBoBanus OII3 B moaynpoBogHUKAX.

22 Knaccuueckas teopust OII3. Ctpykrypa obmnactu OI13.

23 .Konnenrpanus nzosirounsix Hocureneit B OI13. IloBepxHOCTHASI MPOBOIUMOCTb.
24.CoBpeMeHHbIe MIPEJCTABICHUS O CTPYKTYpE, COCTaBE U CBOMCTBAaX KOHTAKTa METAJII-TIOIYIPO-
BOJIHUK

MeTtonnyeckue peKOMeHIAIMY 110 MOAT0TOBKE K NMpolleype 0CyIleCTBJIeHUs
IIPOMEKYVTOYHOH ATTEeCTAIMM.
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B KBI'Y neiicTByeT 6ambHO-pEUTHHTOBAsE CUCTEMA aTTECTAIlNK CTyAeHTOB. OleHKa
YCIENTHOCTH OCBOEHHUS TMPOTpamMM IO TUCHIUTINHAM OCYIIECTBIICTCS B XOJ€ TEKYIIETo U pyOeK-
HOT'O KOHTPOJIS, a TAKXKE MPOMEKYTOUHOU (CecCHOHHOM) arTecTanuu . B Xoje TekyIiei arrecTa-
MU (BBITIOJIHEHUE WHIUBHUIYATBHBIX KOHTPOJBHBIX 33/IaHHM, TECTUPOBAHUE, KOJUIOKBUYMBI U
1p.) MPOBOJIUTCS KOHTPOJIb YCBOEHUS MPOTPAMMHOIO MaTepualia Mo TeMam, pas3zieiam U co-
BOKYITHOCTH BOIIPOCOB IO JUCHUIUIMHE. BO BpeMs Takoi aTTecTalvy NpenoiaBaTelb OLEHUBAET B
KaKkoi Mepe 00yJaroIuics U3yYril 3aIlUIaHHPOBAHHYIO K MTPOBEPKE YacTh MPOTPAMMBI 110 JTHC-
[UTITAHE ¥ HACKOJIBKO JCTAIbHO 3HAaeT TMOCTAaHOBKY 3aJia4yM (BOMpPOCa), HAMEUEHHBIHN TUTaH perie-
HUS OTOH 3a7]auu, BBIBOJ] OCHOBHBIX COOTHOIIIEHUH (POopMyT, ypaBHEHHI ) U MOXKET IPOBOJUTH
MX aHaJN3.

Jlig mostydeHus 3ayeTa 1o AUCHUIUIMHE CTYIEHTY He00X0IMMO UMETh He MeHee 61 Oarna
(13 100 GayoB). Ecnu mo utoraM TekyIero KOHTpOJIsI CTYAHT Habpast unciio O0aiioB B mpeje-
nax oT 37 go 60 6aymIoB, TO OH JOMyCKAaeTCs K cja4e 3a4eTa.

Ha 3auere, npeycMOTpeHHBIH paboynM y4eOHBIM IIJIAHOM U TIPOBOJMMBIM B COOTBET-
CTBUM C KaJleHAapHBIM rpadukom, nposepsiercs chopmupoBaHHocTh 3HaHNT UHTEI'PAJIb-
HOTI'O xapakrepa 1o IUCLHUIUIMHE B 1IeoM. Takol oaxo/] B IPOBEACHNUH 3aueTa (IIPOMEXYTOU-
HOM arTecTanun) TpedyeT COOTBETCTBYIOLIEH (OPMYIUPOBKH BOIIPOCOB, BBIHOCUMBIX HA 3aueT.
Ha npomexyTounyto arrectanuio B ¢popme 3aueta B KBI'Y orBogurcs 30 6anos u3 100 Bo3mMoxk-
HBIX 0aJIOB IO JUCIMIUINHE B CEMECTpE.

Kputepun oneHuBaHus Ha IK3aMeHe

[To utoram sK3aMeHa CTYJEHTY, U3 MaKCUMaJIbHOTO KOJIMYECTBa 0aJuIoB, KOTOPOE COCTaB-
nsieT 30, BEICTABIISICTCS:

1)ot 27 no 30 GamioB, ecinu BIaAEeT MPOrPaMMHBIM MAaTEPUATIOM IO JUCITUTUTMHE B TIOJI-
HOM 00BbEeMe; JOCTATOYHO ITyOOKO OCMBICIHMBAET AUCHUILTUHY, HCUEPIIBIBAIOIIE OTBEYAET Ha BCE
BOIPOCHI; YMEET aHAIU3UPOBaTh, CPABHUBATH, KJIaCCU(PUIIMPOBATH, 0000111aTh, KOHKPETU3UPOBATh
U CUCTEMAaTU3UPOBATh U3YUEHHBIN MaTepuall, yCTAaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBA3H;
4eTKO (hOpMHUpYET OTBETHI;

2)ot 24 1o 26 6ayuI0B, €CIM BiaJieeT MPOrpaMMHBIM MaTepUAJIOM ITOYTH B ITOJTHOM 00beMe
(umeroTcst MpoOebl TOJIBKO B HEKOTOPHIX OCOOCHHO CIIOXKHBIX pa3/IeNiax); CaMOCTOSATEIbHO U OT-
4acTH IIPU HABOZSIIKX BOIPOCAX J1AaeT MOJHOLIEHHBIE OTBETHI HA BOIIPOCHI; HE BCETAA BBIAEISAET
HauboJee CylIeCTBEHHBIE, HE I0ITyCKaeT BMECTE C TEM CEPhE3HBIX OIIMOOK B OTBETAX;

3)ot 15 o 23 GannoB, eciiu BiaJeeT OCHOBHBIM 00bEMOM MPOTPaMMHOTO MaTepHuasa 1o
JTUCLMIUTNHE; MPOSIBIISIET 3aTPYIHEHUSI B CAMOCTOSITENIbHBIX OTBETAX, ONEPUPYET HETOUHBIMU
(dbopMyIMpOBKaMHU; B IPOIIECCE OTBETOB JAOMYCKAET OIIMOKH MO CYIIECTBY BOIPOCOB.

B ciyuasx, korna oOyuaronuiicst He OCBOMI 0053aTeIbHBI MUHUMYM ITPOIPaMMHOTO
MaTepHaia 1o JUCIMIUIMHE, He CIOCOOEH OTBETUTh Ha BOMPOCHI ke MPH JIOTOJTHUTENIbHBIX Ha-
BOJSIILIMX BOIIpoOcax, BoicTaBisierca 0 Oamos.

6.MeTonnyeckue MaTepuabl, onpeaeIsONIHe NPOLeAYPbl OLleHUBAHUS 3HAHMIA,
YMEHMWIi, HABBIKOB ¥ (HJIH) ONBITA JeATEIbHOCTH

OcHOBHBIE NPOLETYPHI N0 OLIEHKE 3HAHUW, YMEHUI U HaBBIKOB 110 AUCHUIUIMHE «Du3nka
MOBEPXHOCTHU MOJIYTPOBOJHUKOBY, OCYLIECTBIISIOTCA B COOTBETCTBUU C [lonoxkeHnem o 6amuibHO-
peiitunrosoii cucreme (BPC) atrectanmu oOyuaromuxcs mo o0pa3oBaTesIbHbIM IPOrpaMMaM
BbICIIIEr0 00pa3oBaHus — IPOrpaMM OakajiaBpuaTa, IporpaMM CIeUalIuTeTa U MPorpaMm
maructpatypsl Kabapauno-bankapckoro rocynapctBeHHOro ynusepcutera um.X.M.bepbekona
(kbsu@mail.ru Jlokanbubie HopMmaTuBHbIE akThl KBI'Y).

B Ilonoxenun o BPC onpenenensi :

- BUJBI ¥ (pOpPMBI aTTECTALlUH,

- IOPSIIOK AOITyCKa U MPOXO0KAEHUS POMEKYTOYHON aTTeCTalln,

- 0TpaboTKa TeKyulel, pyOeKHO!, MPOMEKYTOUYHON aTTeCTallui U OTYUCIEHHE U3 00pa3o-
BaTEJIbHON OpraHU3alNH,

- IOPSIIOK OpTaHU3alMK, MPOBEACHUS U MPEACTABICHUS Pe3yIbTaTOB OAJUIbHO-PEUTHHIO-
BBIX MEPOIPUATHH,
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TUN

- OpraHu3anus KOHTPOJIA IMPOBCACHUA 6aJIJIBHO-p€‘I‘/’ITI/IHl" OBBIX KOHTPOJIbHBIX MCPOIIPUA-

2

- 0COOGHHOCTH OopraHu3alviv U NpOBCACHUA 68.J'IJ'IBHO-pCI>iTHHFOBBIX KOHTPOJIBHBIX MC-

- oopmIIeHHE, YUET U XpaHEHUs] HOPMAaTHUBHOM JIOKYMEHTAIINH.
B nmpunoxxenusix [lonoxxenus npruBeneHbl 00pasiibl BEIOMOCTH yueTa pe3ysIbTaToB TeKYy-

pOHpI/ISITI/Iﬁ AJId UHBAJIMAOB U JIUI ¢ OTpaHUYCHHBIMH BO3MOKHOCTAMH 310POBbA,

mero u pyGG)KHOFO KOHTPOJIA YCIICBACMOCTH, a TAKKC 3a4e€THOM U PK3aMEHAIlMOHHOM BEIOMOCTH.

Pe3y.m,TaT1>1 0CBOCHUA y‘lGﬁHOﬁ AUCHUIVIMHBI, IOAJICKAIIUE MPOBEPKE

Tabmuma 7
PesymnbTarht OcHOBHbIE MIOKa3aTeIu OLICHKU PE3YJIbTATOB Bun onenou-
oOy4eHwus (Komre- 00yueHus HOTO MaTepuaia
TEHILIMH)
ITIK-1 3HaeT: UMEIOLIMECS] KOMITbIOTEPHBIE OreHo4uHbIe
CnocoOHOCTB MIPOrpamMMbl, pacYeTHbIC MOYJIU, AJITOPUTMBI U MaTepUabl s
CTPOUTH MPOCTEH- BH3yaJIU3aTOPhI ¢ HHTEp(DEcOoM, MOACITHUPY- MIPOBEICHHMS
e pusngeckue IOIUX MTOBEICHUE pPeaTbHBIX CHCTEM U O0BEK- KOJUIOKBHYMa

U MaTeMaTuye-
CKHE MOJICIH MPH-
O0poB, cXeM,
YCTPOMCTB U
YCTaHOBOK JJICK-
TPOHUKH U
HAHOJICKTPOHUKHU
Pa3IMYHOTO

(G YHKITHOHATIBHOTO
Ha3HAYCHHUS, a
TaK)Ke MCIOJIb30-

TOB HAHOMUPA MPH 33/1aHUU PA3IUYHBIX BXOJ-
HBIX [1apaMEeTPOB.

YMeeT: 3KCILTyaTHPOBATh CUCTEMBI MOJIECTUPO-
BaHMsI HAHOCTPYKTYPUPOBAHHBIX MATEPUATIOB U
YCTPOMCTB.

Baaneer: noctmkeHusMu (GU3UKU TTOBEPXHO-
CTH TOJIyIPOBOJHUKOB U METOJAMH MOCTpOE-
HUSL QU3NYECKUX U MATEMATHUECKUX MOJIEIICH
puOOpPOB, CXEM U YCTPONCTB IEKTPOHUKU U
HAHODJICKTPOHUKH C YYETOM CHEIUPUICSCKIX
CBOICTB MMOBEPXHOCTEH U TPaHUI] pa3fena.

(pazmen 5.1.1,
TECTOBBIC 3aa-
HUS paszien
5.1.2).
OLeHoYHbBIE
MaTepHuabl st
MIPOMEKYTOUHOU
aTTecTaluu
(pazmen 5.2.)

BaTh CTaHIApPT-
HBIE [TPOTPAMM-
HBIE CPEJICTBA UX
KOMIIBIOTEPHOTO
MOJCJIMPOBAHUS

OcHoBHBIMU 3TanaMu (POPMHUPOBAHMSI KOMIIETEHIUI NP U3YUYEHUH CTYACHTAMU JUCLUIIINHBI
ABJISIETCA MOCIeI0BaTeNbHOE (POpMUpPOBAaHHE PE3YIbTaTOB 00YyUEHU 110 TUCIMILIMHE. Pe3ynbTar
aTTeCTalluy OOYYaIOUIMXCS HA PA3IMYHBIX dTanax (POPMUPOBAHUS KOMIIETCHIIUN TTOKA3bIBACT
YpOBEHb OCBOEHHsI KOMIETeHIMH oOydatonumucs . B [Ipunoxkenun 2 npuBeaeHbl KpUTEpUU
OLICHKM Ka4eCTBA OCBOCHHUs JTUCLHUIIJIMHBI ¥ ONMCAHUE [T0KA3aTEIeH U KPUTEPUEB OLICHUBAHUS
KOMIIETEHIIMH Ha pa3IMYHbIX JTanax ux GopMupoBaHHUs.

7. YueOHO-MeTOAMIEeCKOe o0ecIeYeHrue TUCIUIIINHBI

7.1 OcHoBHasi JInTepaTrypa
1.Hectepenko b.A., Cautko O.B. ®@u3znyeckue CBOMCTBA aTOMApHO-YHUCTOM MOBEPXHOCTH TOJTY-
npoBoaHukoB. Kues, HaykoBa nymka, 1983, 264 c.
2.M.B.MamonoBa, B.B.IlpynuuxoB, U.A.IlpynnukoBa. ®dusnnka MnoBepXHOCTU. TeopeTnyeckue
MOJICJIA U SKCTIEpUMEHTaNIbHbIE MeToIbl. MockBa, @uszmariut. 2011, 400 c.
3.I1.Mopuc. IlToBepxHOCTh U Mex(a3Hble TPaHUIIBI B OKpyXkaromei cpene. OT HaHOYPOBHS K
rnobansHoMy Macmtady. MockBa, BUHOM, Jlaboparopus 3nanuii, nox pea. B.1M Csutosa, 2013,
540 c. (YueOHMK JUTsl BBICIIICH IITKOJIBI).

7.2 JlonmoiHUTEJIbHAS JJUTEepaTypa

1.bexmrent ®., Duaepnaitn P. [loBepXHOCTH U TpaHUIBI pa3liesia MoJynpoBOAHUKOB. M., Mup,
1990, 536 c.
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2.3enryun O. ®usuka nosepxnoctu, M., Mup, 1990, 536 c.
3.Hecrepenko b.A., JIsnun B.I'., ®a3oBble nepexopl Ha CBOOOIHBIX T'PaHIX U
Mex(a3HbIX TpaHuLaX MmoaynpoBoaHukoB. Kues, HaykoBa nymka, 1990, 152.
4.0YPA K., Jludpuur B.I'., Capanun A.A., 3otoB A.B., Katbsinma M., Benenue B ¢pusuky no-
BepxHocTH. M., Hayka, 2006, 490 c.
7.3 llepuoguveckue U3IaHus
1.Kypnan «IloBepxHOCTb. PEHTreHOBCKHE, CHHXPOTPOHHBIE U HEUTPOHHBIE HcciaenoBanus» (Poc-
cHsl)
2.MexayHapoaHbIN )KypHaN « Surface Sciencey (I'onnanamus).
3.Komnouanstit xxypnan (Poccus).
4.®dusuka tBepaoro tena (Poccus)
7.4 UnTepHeT-pecypcsl
L.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 ID=769

5.9BC «Aii ITu Dpbykey» (muneH3noHHbIN goroBop Ne2749/17 ot 20.03.2018 1.).
6.9bC «Koncynsrant cryaenta» (Joroop Nel22 CJI/09-18 ot 17.09.2018 1.)

7.CoBpeMeHHBIC PO ecCHOHAIbHBIC 0a3bl JaHHBIX

Ne Haumen Kparkas xapakrepucTuka Anpec Yciaos
n/ OBaHHe caiiTa U J0CTyIa
n 3JIeKTPOH-

HOT'0 pecyp-
ca
IB/] DNIEKTPOHHBIE BEPCUU http:/ ABTO-
PI'b 885898 nonHbIX TEKCTOB AUCCEpTA- www.diss pHU30BaH-
i u aBropedepatoB u3 oA 1sl.ru HBIN 10CTyM
Poccuiickoii rocyrapcTBEHHOM n3 Oubamo-
OuOIMOTEKH TEKU
(x. 112-
113)
«Web of ABTOpHUTETHAS MTOTUTEMAaTHYC- http:// Hoctyn
Science» ckas pedepaTuBHO-OMOIHOTpadu- www.isikno o IP-anpe-
(WO0S) YyecKas 1 HayKoMeTpuiecKkas 0asza wledge.com/ cam KbI'Y
JTAHHBIX, B KOTOPOH HHJEKCUPYIOT-
cs1 0k0J10 12,5 ThIC. )KypHAJIOB
Sciverse PedepaTuBHas u ananuTHYeCKast Hocrtyn
Scopus u3- 0a3a IaHHBIX, coAepIKaIas http:/ no [P-anpe-
JaTeIhCTBA 21.000 peneH3UpyEMBIX WWW.SCOpUS cam KbI'Y
«OIIb3EBUP. xypHasoB; 100.000 xuur; 370 .com
Hayxka n Tex- KHWKHBINA cepuil (IpOoA0IKaIOIINX-
HOJIOTUI sl U3JaHUIA);
6,8 MJIH. TOKJIQJ0B U3 TPY-
JTIOB KOH(epeHIni
Hayu- OnekTpoHHas 6uOIMOTEKa Ha- http:/ [Ton-
Haf DJIeK- YYHBIX MyOIUKAUN - TOJHOTEK- elibrary.ru HBII 10CTyN
TPOHHAas cToBble Bepcuu okoio 4000 nHo-
OnodMoTeKa ctpanHbIX U 3900 oTeuecTBEHHBIX
(H9b HAyYHBIX )KypHAJIOB, pedepaTbl
POPN) nmyOmukarmii 20 ThICSY KYpPHAJIOB,
a Taxoke onmcanud 1,5 MiH. 3a-
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.rusnanonet.ru/equipment/
http://www.omicron.de/en/home

PYOEKHBIX U POCCUHCKUX TUCCEp-
TaIuu.
2800 poccuicKuX KypHajoB
Ha 0e3BO3ME3IHON OCHOBE
Bbaza Hanmonanenas nuagopmary- http:// ABTO-
AaHHBIX Sci- OHHO-aHAJIUTHYECKas CUCTEMA, aK- elibrary.ru pHU30BaH-
ence Index KyMyJipyromas 6osiee 6 MUILITH- HBII J0-
(PUHL) OHOB ITyOJIMKAITUH POCCHMCKUX CTYIIL.
aBTOPOB, a TaKke HHPOPMALIUIO 00 [To3Bo-
UX [UTHpOBaHuK U3 6osee 4500 JIIET JOMOJI-
POCCUICKHUX KYpPHAJIOB. HATb U
YTOYHSTh
CBEJICHUS O
myOJIMKaIM-
SIX YUCHBIX
KBI'Y,
UMEIOTIHX -
cs B PUHI]
Hauwuo- OObeMHEHHBIN 3JIEKTPOHHBIH https:// Hoctyn
HaJIbHAasI Katasor OHI0B POCCUICKUX OMO- HA0.pd C DJIEKTPOH-
3JIeKTPOH- JIMOTEK, COJIepP KAl HOTO YH-
Hasi Ou01H0- 4 331 542 31eKTpOHHBIX JOKYMEH- TaJIbHOTO
Texka PI'b TOB 00Pa30BATEIBLHOIO U HAYYHOTO 3ana ouo-
XapakTepa 1o pa3JIndHbIM OTpac- JUOTEKU
JIIM 3HAHMI KbI'Y

7.5.MeToanyeckne yKa3aHus 10 NPOBeJIeHUI0 YUeOHbIX 3aHATHI M OPraHU3aluN
CaMOCTOSITeJIbHOI PadoThI CTYACHTA.

7.5.1.MeToauyecKkre peKOMEHIAUNH K YTEHHIO JIEKIUH U OPraHu3auMu CaMoCTOs-
TeJIbHOH PadoThI CTYJAEHTOB.

Mertoauueckue pekoMeHAaluyu OOLIero XapakTepa MO IPOBEACHUIO Y4eOHBIX 3aHATUN U
OpraHu3allM CaMOCTOSATEIbHOW pabOoThl CTYJEHTOB 1I0CTATOYHO XOPOIIO pa3paboTaHbl MHOTUMU
OTE€YECTBEHHBIMU U 3apyOEKHBIMU aBTOPAMHU, B TOM YHCJIE C YIETOM KOMIIETEHTHOCTHOT'O MO/~
X012 IPU OpraHu3aIKi 00pa30BaTEILHOTO MPOIEcca, OCHOBAHHOIO Ha JIESITeIbHOCTEN MOJeNTN
MOJATOTOBKHU BBIITYCKHHMKA By3a. XapaKTEpPHON OCOOEHHOCThIO peannu3alvy JesTeIIbHOCTHOM Na-
panurMbl 00pa3oBaHusl SABISETCS YMEHBIIEHUE TPYIOEMKOCTH ayJUTOPHOW pabOThl M COOTBET-
CTBYIOIIIME TIOBBIIICHUS TPYAOEMKOCTH CaMOCTOSTEIBHON paboThl. Pabounii yueOHBIN TU1aH st
0akaJaBpOB 110 HAIIPABICHUIO NMOATOTOBKH «JJIEKTPOHUKA U HaHOIeKTpoHukay B KBI'Y, mpeny-
cMaTpuBaeT 00beM KOHTAKTHOM paboThl ~34,4% oT 001el TpyA0eMKOCTH JTUCIUILUIMHAPHON
noarotoBkH. ITo quciumnmze «®Pu3nka NOBEPXHOCTH MOJIYIPOBOJIHUKOBY, KOTOPasl BKIIOUYEHA B
YKa3aHHOMH BbIlIE YUEOHBIH MJ1aH, BBIACPKUBAETCS 3TOT NI0Ka3aTesb. B TakuX ycloBUsSX UMEET Me-
CTO MOBBILLIEHHUE POJIU, 3HAUUMOCTH U 00BEMOB CAMOCTOSITEIbHOI pabOThI CTYI€HTOB, IPU U3yYe-
HUUW JAHHOW TUCHIMIUTMHEL. B TO ke Bpemsi ydeOHas (KOHTaKTHas) paboTa, Mmo-npekHeMY, J0K-
Ha, 0e3yCJI0BHO, BHIMOJIHATH CUCTEMOOOPA3YIOIIYIO POJIb, O0ECTIeUnBasl PEryJIsIpHOCTb U 1iefie-
BYIO HalpaBJI€HHOCTh 00pa30BaTEIbHOM AEATENILHOCTH 10 TaHHOW TUCIUIUINHE.

OcCHOBHBIMU (pOPMaMHU OpPTraHU3ALMH YUEOHBIX (ayAUTOPHBIX)3aHATHH MO JUCLUIUINHE
«®Du3MKa MOBEPXHOCTH MOIYIPOBOJAHUKOBY SBJISIOTCS JIEKIIHH.

IIpy moAroTOBKE JEKLUMOHHBIX 3aHATUHN NPENOAABATENb JOJKEH ONPEAEIUTD LIEIHU U 3a-
Jla4uu JIEKIUH, pa3padoTaTh IJIaH MPOBENEHUS JEKIUH, OCYIECTBUTh I0A00p JIUTEPaTypbl
(03HAKOMJICHHE C MIEPHOAMYECKUMHU U3JaHUAMU 10 TeMe JIEKLUH ), 0TO0p He0OOXOAMMOTro U A0CTa-
TOYHOTO MO COJIEP’)KaHUI0 yueOHOro MaTepuaia. JIektop onpeaenser MeTobl, IPUEMBI U CpeJl-
CTBa MOJAEP>KAHNS NHTEPECA, BHUMAHUS, CTUMYJINPOBAHUS TBOPYECKOTO MBIIUIEHHUS CTYICHTOB.
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Jlexius AOKHA BKIFOYATh B KAYECTBE ATANOB (hOPMYIHPOBKY TEMBI JIEKIIUH, TIepEeYCHb
BOIPOCOB, H3JI0’KEHUE BBOJIHOM YacCTH, OCHOBHOM YaCTH, KpPaTKHUE BBIBOJBI 110 KaXI0OMY
PacCMOTPEHHOMY BOIIPOCY U PEKOMEHAAIMH JUTEPATYPHBIX HCTOUHUKOB IO M3JIaraeMbIM
Bonpocam. Ecinu ouepenHoe 3aHsTHE SBISETCS MPOJOJDKECHHEM MpPEablIyIei JeKIUH, LeIeco-
00pa3HO KpaTKo c(OPMYJIMPOBATH IOJyUYEHHBIE paHee pe3yJbTaThl, HEOOXOAUMBIE I TOHUMA-
HUS ¥ YCBOEHHSI M3Yy4YaeMbIX BOIPOCOB. B 3aKIIIOUNTENbHON YaCTH JIEKIIUU KeJlaTeIbHO
0000IMTh HanOOJee BaXKHBIE U CYIIECTBEHHBIE MOMEHTHI JICKIIUHU, CIENaTh BBIBOJIBI, & TAKXKE
chopMyJIMPOBATH 33JIa4H JIIsl CAMOCTOSATEIbHON Pa0OThI CTYJAEHTOB U yYKa3aTh PEKOMEHAYEMYIO
mureparypy. LlenecooOpa3Hoii Takke OCTaBUTh BpeMs Il OTBETa Ha BOIIPOCHI CTYACHTOB U
BO3MOXKHYIO JJUCCKYCHIO IO M3JI0)KEHHOMY MaTepuaily Ha JIEKIHUH.

CopepxaHue TEKIUU N0 JAaHHON JUCHIUTUIMHE JOJKHO COOTBETCTBOBATH TUIAKTHUYECKHM
MPUHIIAIIAM, KOTOpbIE 00ECeunBal0T COOTBETCTBUE M3J1araeMoro Marepuaina HayqYHO-MeTou4e-
CKUM OCHOBaM IeJJaroru4eckoil nesreabHocTH. OCHOBHBIMHU M3 HUX SBIISIOTCSI LIEJIOCTHOCTD, Ha-
YYHOCTb, JOCTYMHOCTb, CHCTEMAaTHYHOCTb U HAIJITHOCTb.

O PeKTUBHOCTD TEKIIUU MOXKET OBITH MOBBINIECHA 32 CUET PAIMOHAILHOTO HCIIOIh30BAHHE
TEXHUUYECKUX cpeAcTB. KOMITIEKThl TEXHUYECKUX CPEICTB HEOOXOUMO FOTOBUTH K Kax 101
JIKIMM 320JIaTOBPEMEHHO, HE Meperpykasi UMU ayJIuTOPHIO.

CymecTByeT KiaaccupUKaIus JSKIUN 10 TUIIaM U METOJIaM WX MPOBEeHUs (BBOTHAS,
yCTaHOBOYHAsI, IpOrpaMMHasi, 0030pHasi, UTOrosas u Ap.). [Ipu u3noxxeHuu nporpaMMHOTO MaTe-
pHaJia o JaHHOW JUCLMITIMHE Ha JEKIUSAX PEKOMEHIyeTCs IUPOKOE HCIIOIb30BaHUE CPE/ICTB
nH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHonoruu (UKT) u ayamo-Buneorexuuku. [Toaroroka
BUJICO — JIEKIIUU COCTOMT B MEPEKOIMPOBAHNH, IEPEKOHCTPYUPOBAHUHU YUEOHON MHPOPMAIIH 110
TeMe B BU3YyaJIbHYIO (pOpMY JUIs IPeIbIBICHHS CTYICHTaM 4epe3 TEXHUYECKHe CpecTBa o0yue-
HUS WIA CXEMBI, PUCYHKH, YSPTEHKH.

Kputepuu onienku nexuuu BeiHOCUTCS B [lpuiioxkenue 3.

8.MeTepuajibHO-TeXHHYECKOEe 0O0ecriedeHue TN CIUILINHBI.

JIeKITMOHHBIE W MIPAKTUYECKHE 3aHATHSI IIPOBOJISATCS B Ay TUTOPHSIX, OCHALIICHHBIX 000PY-
JIOBaHHEM, 00ECIIeUHBAIOIINM PEATU3allMI0 HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTH, a
TaKXe CeTeBBIM 000pYyI0BaHHEM, TO3BOJISIOLINM PEATU30BaTh BO3MOXKHOCTH 00pa30BaTEIbHBIX
TEXHOJIOTHI U TEXHOJIOTMH ONEPAaTUBHOTO JIOCTYIA K MH(GOPMAIIMOHHBIM pecypcam.

[To nuctumnne «®u3nKa TOBEPXHOCTH MOITYITPOBOIHUKOBY UMEETCSI KypC BHJIEO —
JIEKIIMH, OXBATHIBAIOIINI BCE MOYJIM, BKJIIOUEHHbIE B POrpaMMy JUCIUILIHHBIL.

[Tepeuens mporpaMMHBIX TPOAYKTOB BKITFOYAET :

. [Iponyxrsrt MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic
Edition Enterprise) noanucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Ctangaptasiii Russian Edition Ne mutiensun 17E0-
180427-050836-287-197;

. Academic MathCAD License

. ApxuBatop 7z (6ecrutatHoe I10)

. [Iporpamma aiis padotsl ¢ pdf mybnukanusmu Adobe Reader (6ecrutatnoe [10)

. [TakeT maTemaTuueckoro anaiausa SMath Studio (6ecrmatHoe T10)

. Cucrema noctpoenne rpadukoB SciDAVis (6ecrmatnoe 110)

. Cpena pa3paboTku BUpTyalbHbIX IpruOopoB MyOpenLab (6ecrimataoe I10)

Cucrema nokanbHoi ceti KBI'Y npenocTaBiisieT BO3MOXHOCTh OJJHOBPEMEHHOM paboThI
OO0JIBIIIOTO KOJTMYECTBA MOJIb30BaTENeH KaK B JIOKAJIBHOM CETH By3a, TaK U uepe3 ceTh «VIHTepHeT»
¢ coOmoeHneM TpeboBaHu HHPOPMAITMOHHON O€30MaCHOCTH M OTPaHUYEHUEM JIOCTYTIa K
uHpopManuu. DIeKTpOHHAs HHPOPMALIMOHHO — oOpa3oBartenbHas cpega KBI'Y mo3BomseT ocy-
HIECTBIIATH PabOTy 00yUaromumxcs U3 000N TOUKH IOCTYyTa, B TOM YHCJIE U3BHE By3a.

Oc00eHHOCTH peann3anuy JUCHNIINHDI I MHBAJHW/IO0B U JHI C OTPAHHYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

J1s CTy/IeHTOB € OTrpaHUYEHHBIMH BO3MOKHOCTSIMH 310pPOBBS CO3/IaHbI CIICIIAIbHbIC
YCIIOBHS JUTSI TIOJTYYEHHUST 00pa3oBaHMs. B 1eNsx MOCTYIMHOCTH MOTyYeHHs BHICIIETO 00pa3oBaHHS
o0 00pa3oBaTENbHBIM MPOTpaMMaM HHBAIMIAMH U JIUIIAMH C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMHU
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3JI0pPOBbsI YHUBEPCUTETOM oOecrieunBaeTcs: 1)anpTepHaTUBHAS BepcHsl O(UIIMATBHOTO caiiTa B
cetu «VMHTEpHET» I CIa0OBUASIINX; 2)IPUCYTCTBHUE ACCUCTEHTA, OKA3bIBAIOIIETO 00Y-
YaromieMycsi HEOOXOAMMYO ITOMOIIh; 3 )11 Jisi ”HBAIHUIOB M JIUI] C OTPAaHUYEHHBIMH BO3MOXHO-
CTSIMH 37I0POBbsI 110 CITyXY - AyOIMpOBaHKE BCIYX CIPaBOYHON MHPOPMAIIUH O PacTIUCaHUU yueo-
HBIX 3aHATUH; o0ecrieueHre HaITIeKAIUMU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEICHUS HHPOpMa-
nu. ,21.]'[5[ VHBAJIUWJ0B U JIUI[ C OTpaHUYCHHBIMH BO3MOKHOCTAMH 340POBbs, UMCIOIINX HAPYIICHUSA
OTIOPHO-/IBUTATENILHOTO armmapaTa, Co3JJaHbl MaTepUATbHO-TEXHUYECKUE YCIOBUS obecrie-
YHBAIOIINE BO3MOXHOCTH OECIPENSITCTBEHHOTO JOCTYIa 00y4alomuXxcsi B ydeOHbIe TOMEIIEHuS,
O0BEKTY MUTAHUS, TYAICTHBIC U APYTHE IOMEIICHHUS YHUBEPCUTETA, a TAK)KE MPEObIBaHMS B YKa-
3aHHBIX MMOMEIIEHUAX (HAIMYUE PaCHIMPEHHBIX JIBEPHBIX IPOEMOB, MOPYUYHEN U APYTUX MPH-
CIIOCOOJICHMIA).
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Jluct u3meHeHui (AONMOTHEHMIT)
B paboyeii mporpaMme AUCUUIUTUHBI (MOIYJIS)
«®Du3nKa TOBEPXHOCTH MOITYITPOBOIHUKOB)

110 HaIIpaBJICHUIO MTOATOTOBKHU ((3J'ICKTpOHI/IKa HaHOJ3JICKTPOHUKA»

IIpunioxenne 1.

(CoBpemeHnHbIe HHGOPMAITMOHHBIC TEXHOJIOTUH B DJIEKTPOHHOM TEXHUKE)
202 -202 yU.T.

Ne Onement (myHKT) PI1J]

[IepeueHb BBIHOCUMBIX
W3MEHEHUH (JIOTTOJTHEHMIA)

IIpumeyanue

OO6cyxeHa U peKOMEHI0BaHa Ha 3ace/laHnu Kadeapsl 3JIEKTPOHUKH U HU(GPOBBIX HH(pOpMaLIU-

OHHBIX TEXHOJIOTUI ITPOTOKOI Ne OT « »

202 T

3aB.xadeapoit Temer P.111.
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Kputepun onieHkM KadecTBa 0CBOEHHS AW CLHMIJIMHBI
Onucanue noka3sareseil 1 KpUTepHeB OLCHUBAHUS KOMIIETEHIIMII HA Pa3IMYHBIX 3Tanax ux GopMupoBaHUSsA

IIpuiaoxenne 2

KPUTEPUH U ITIOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYYEHUSA

CooTBeTcTBHE YPOBHEN 0CBOEHHME KOMIIETEHIIMHU IVIAHNPYEMbIM pe3yJIbTaTaM 00y4eHUs] M KpUTe-

PpUSAM UX OIICHKH

KOMIIeTCHIUA
He cpopMmu- MOPOroBbIi 0a30BblIil NPOJABUHYTBIN
PE3YJIbTAT OBYYE- (bop P POABHIY
Kon HUSI poBaHa
KoMIIe- K 10 TPAAUIMOHHON NATH bHOI cHCTEM
10 HCHMILTHAE (MOTTY- aJ1a 110 TPAJMIMOHHO 0aJUILHOM cucTeMe
TeHUUH YAOBJIETBOPH-
J10) He/10Iy Hey/10BJIeTBO- xopouo/ 1ug.3a-
TeJbHO /1ud.3a- OTJIMYHO/ 1u(.3a4eT
CK PUTEJIBHO yer
yer
IIKAJ1a 10 02/1JIbHO-PEHTHHIOBOM cHCTEMe
0-35
36 — 60 61-80 81-90 91 -100
IK-1 3HaTh: OtcyT- YpoBeHs 3Ha- MuHuManbsHO YpoBeHb 3HaHMI B YpoBeHb 3HaHMI B
Crnoco6- CoBpeMeHHbIE METO/IbI CTBHE HUU 10 J10- JOITY CTUMBIN o0Beme, COOTBET- o0BeEMe, COOTBETCTBY-
HOCTb JMarHOCTHKH MOBEPXHO- 3HAHUUI CTYIIHBIM YPOBEHb 3HAaHUI CTBYIOILIEM IOLLEM TIpOrpaMMe
CTPOUTH CTU TOJyIPOBOJHUKOB U Teope- HUXKE MU- 10 TUCLUILIMHE. nporpamme MIOATOTOBKH 10 JIMC-
IpOCTEM- UX HCIOJIb30BaHUE AJIs THYe- HUMAaJIbHBIX JonyieHo HOJIrOTOBKH I10 UIITHHE 6e3 OIMOOoK.
e u- uccieno0BaHus (MOAETUPO- CKOro TpeOoBaHUil. MHOT'O HETPYOBbIX pucuurumge. J{o-
3UUYECKUE BaHUs) MeX(a3HbIX MmaTe- HNmenu mecto OLINOOK. MYLEHO HECKOJIBKO
U MaTeMa- IIPOLIECCOB, BO3HUKAIOIINX puana. rpyObie ommo- HErpyObIX OIINOOK.
TUYECKHE IIPY IIPOU3BOJICTBE U KC- He- KH.
MoJeNn IUTyaTalluu W3JEJIN 3JIeK- BO3MOX
npudOpOB, TPOHUKU U HAHODJIEK- HOCTb
CXEM, TPOHUKHU. ore-
YCTPOMCTB YMeTh: HUTh
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KPUTEPUH U ITIOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYYEHUSA

CooTBeTcTBHE YPOBHEN 0CBOEHHME KOMIIETEHIIMHU IVIAHNPYEMbIM pe3yJIbTaTaM 00y4eHUs] M KpUTe-
PHUAM HX OLIEHKH

KOMIIEeTECHI U
PE3VJIBTAT OEVUE- He chopMHu- MOPOroBbIi 0a30BblIil NPOABHHYTHIA
Kon HUSI poBaHa
KOMIIe- 10 IECIENIHEE (MOTy- HIKAJIA 10 TPAAUIHOHHOM NATHOANIBLHON cHUcTeMe
TEHIMH J110) ) Y10BJI€TBOpPH- / )
HeA0Iy HEY/10BJIETBO xopouo/ xug.3a
TeJbHO /1ud.3a- OTJIMYHO/ 1u(.3a4eT
CK pHUTEJIBHO yer
4er
IIKAJ1a 10 02/JIbHO-PEHTHHIOBOM cCHCTEMe
0-35
36 - 60 61 -80 81-90 91 -100
U yCTaHO- Hcnons3oBaTh cOBpEeMEH- I10JI-
BOK DJIEK- HBIE METO/IbI INarHOCTUKU HOTY IIponemoncTpupoBa-
TPOHUKH U MOBEPXHOCTHA TOJYHPO- 3HAHUU [IponeMoHcTpu- IIponemoucTpupo- HBI B TIOJIHOM 00BEME
HaHOJJIEK- BOJHMKOB Ul aHAJIN3a BCIIEI- ITpu pemenun POBaHbI OCHOB- BaHbI BCE OCHOB- YMEHUS 110 y4eOHOMH
TPOHUKU MeX(a3HbIX TPOIIECCOB, CTBHE CTaHIApTHBIX HBIC YMCHUS. HbIC YMEHUS. nporpamme. Bee 3ana-
paznud- BO3HUKAIOIIUX IIPU IPOU3- OTKasza 3aJa4 He Pemens! Thno- Pemens! Bce HUS BBIIIOJIHEHBI B
HOT'O BOJICTBE U DKCILTyaTalluu 00y- pojie- BbIE 33J1a4M C OCHOBHBIE 33/1a4U C IIOJIHOM 00BbEME.
(byHKLHO- U3JIEIUN SIEKTPOHUKU U 4arouie MOHCTPHUPOBa- HEerpyobIMU HerpyObIMH OIINO-
HaJIbHOTO HaHOXJIEKTPOHUKHU rocst HbI OCHOBHBIE omuOkamu. Brl- KaMU. BbInoiaHeHbl
Ha3Haye- ymenus. me- IIOJIHEHBI BCE 3a- BCE 3aJjaHMsl B I10JI-
HUd, a OtcyT- JI1 MECTO JlaHus, HO HE B HOM 00BEMe, HO
TaK¥Ke UC- Baapern: CTBUE rpyOsbie ommo- IIOJIHOM 00beMe HEKOTOPBIE C HEZO-
I10JIb30- JocTmwkenusiMu Gu3NKu MU- KH. YeTaMHu. IIponemoHcTpUpOBa-
BaTh IIOBEPXHOCTH IOJIYIIPO- HUMaJIb Hbl HaBBIKH PEILEHUS
CTaHAapT- BOJHUKOB JUIsI MOJEIUPO- HBIX HECTaHJApTHBIX 3a7a4
HBIE BaHUs (B TOM 4HUCIIE yMe- Nwmeercs mu- 0e3 omunboK 1 HeJoUe-
[IporpaMm KOMITBIOTEPHOT'0) Mexdas- HUMU. HUMAJIbHBIN Ha- IIponemoncTpupo- TOB.
HBIE Cpell- HBIX IIPOLIECCOB IIPU He- ITpu pemenun 00p HaBBIKOB BaHbl 0a30BbIE Ha-
CTBAa UX IIPOU3BOJACTBE U IKCILTya- BO3MOX CTaHIAPTHBIX JUIsL peLICHUs BBIKM TP pele-
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KPUTEPUH U ITIOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYYEHUSA

CooTBeTCTBHE ypOBHeﬁ OCBOCHHEC KOMIIETCHIIMA IVIAHUPYEMBIM pe3yjabTaTaM 06yquml H KpUTe-
PUSAM UX OIICHKH

KOMIIEeTECHI U
PE3VJIBTAT OEVUE- He chopMHu- MOPOroBbIi 0a30BblIil NPOABHHYTHIA
Kon HUSI poBaHa
KOMIIe- 10 HCIHILTHIEE (MOTY- 1IKAJ1a 10 TPAAUIHMOHHON NATHOAIBHOI cHcTeMe
TEHIMH J110) ) Y10BJI€TBOpPH- / ;
HeJoImy HEYI0BJIETBO xopowo/ 1ug.3a
TeJbHO /1ud.3a- OTJIMYHO/ 1u(.3a4eT
CK PUTEJBHO yer
4er
IIKAJ1a 10 02/JIbHO-PEHTHHIOBOM cCHCTEMe
0-35
36 - 60 61 -80 81-90 91 -100
KOMIIBIO- TalUU U3IEIUHN JIeK- HOCTb 3a/1a4 HE CTaHJIapPTHBIX HUM CTaHJapTHBIX
TEPHOIO TPOHUKH U HAHODJICK- ole- npoze- 3aJa4 ¢ HEKOTO- 3aJa4 ¢ HEKOTO-
MOJIEIH- TPOHUKHU HUTh MOHCTPHPOBa- pBIMU HE0Ye- PBIMH HEZJOUETAMU
pOBaHHUsA HaJIU- HbI 6a30BbIE TaMH C UCIOJIb- C MCIIOJIb30BaHUEM
que HaBbIKU. MMe- 30BaHUEM METO- METOJI0B U METO-
YMEHUU JI1 MECTO JIOB U METOJIUK JUMK (U3MKH T10-
BCJIEI- rpyObie omuo- ¢bu3uKy moBepx- BEPXHOCTH I10JIY-
CTBUE KA HOCTH IOJIyTIPO- IIPOBOJIHUKOB
OTKa3za BOJHUKOB
00y-
YaOLIE
rocs OT
OTBETa
OtcyT-
CTBUE
BJaze-
HUS
Mmare-
pH-
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KPUTEPUH U ITIOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYYEHUSA

CooTBeTCTBHE ypOBHeﬁ OCBOCHHEC KOMIIETCHIIMA IVIAHUPYEMBIM pe3yjabTaTaM 06yquml H KpUTe-
PUSAM UX OIICHKH

KOMIIEeTECHI U
PE3VJIBTAT OEVUE- He chopMHu- MOPOroBbIi 0a30BblIil NPOABHHYTHIA
Kon HUSI poBaHa
KOMIIe- 10 HCIHILTHIEE (MOTY- 1IKAJ1a 10 TPAAUIHMOHHON NATHOAIBHOI cHcTeMe
TEHIMH J110) ) Y10BJI€TBOpPH- / _
HeJoImy HEYI0BJIETBO xopowo/ 1ug.3a
TeJbHO /1ud.3a- OTJIMYHO/ 1u(.3a4eT
CK PUTEJBHO yer
4er
IIKAJ1a 10 02/JIbHO-PEHTHHIOBOM cCHCTEMe
0-35
36 - 60 61 -80 81-90 91 -100
aJIoM.
He-
BO3MOX
HOCTb
ore-
HUTb
HaJIU-
4yHe Ha-
BBIKOB
BCIIEI-
CTBUE
OTKasza
00y-
4arouie
rocs oT
OTBETA.
XapakrepucTuka chopmu- Kowmre- Komnerenuus Cdopmupsan- Cdopmuposan- CdhopmupoBaHHOCTD
POBAHHOCTH KOMIIETEHIIUI TEHIUS B IIOJIHOM HOCTb KOMIIE- HOCTb KOMIIE- KOMIIETCHIIUH TTOJIHO-
HE Mepe He TEHIIMH COOTBET- TEHIMI B IEJIOM CTbIO COOTBETCTBYET
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KPUTEPUH U ITIOKA3ATEJIM OHEHUBAHUA PE3YJIbTATA OBYYEHUSA

CooTBeTcTBHE YPOBHEN 0CBOEHHME KOMIIETEHIIMHU IVIAHNPYEMbIM pe3yJIbTaTaM 00y4eHUs] M KpUTe-
PHUAM HX OLIEHKH

KOMIIeTEeHIUA
PE3VJIBTAT OEVUE- He chopMHu- MOPOroBbIi 0a30BblIil NPOABHHYTHIA
Kon HUSI poBaHa

KOMIIe- 10 ECHRIIEIE (MO~ IIKAJIA 10 TPAAUIMOHHOI NATHOAILHOM cucTeMe

TEHIMH J110) ) Y10BJI€TBOpPH- / )
He/10Iy Hey/10BJIETBO xopowo/ 1ug.3a

TeJbHO /1ud.3a- OTJIMYHO/ 1u(.3a4eT
CK pUTEJIbHO yer
yer
IIKAJ1a 10 02/JIbHO-PEHTHHIOBOM cCHCTEMe
0-35
36 — 60 61-80 81-90 91 -100

chopmu chopmupo- CTBYET MU- COOTBETCTBYIOT TpeOOBaHUM.
poBaHa, BaHA, HUMAJIbHBIM TpeOOoBaHUIM, HO Nmerommxcst 3HaHUN,
OTCyT- Nmerommxcs TpeOOBaHUSM. UMEIOTCS Hel04e- yMEHUM, HAaBBIKOB B
CTBYIOT 3HaHUU, yMe- Nwmerommxcst Thl. UMeromuxcs MOJIHOM Mepe JocTa-
3HAHUS, HHIi, HABBIKOB 3HaHUW, YMEHUH, 3HAHUW, YMECHUH, TOYHO JUJIS PEIIEHUS
yMe- HEJOCTATOYHO HaBBIKOB B I1e- HAaBBIKOB B LIEJIOM, CJIOKHBIX MTpaKTUYe-
HUS, JUTSL peleHust JIOM J0CTaToyY- JOCTaTOYHO ISt ckux (mpodeccuo-
Ha- MIPaKTUYECKHUX HO JIJIS1 PELICHUS pELIeHUS IPAKTHU- HaJIbHBIX) 33]1a4.
BBIKH, (mpodeccuo- MPAKTUYECKHUX yeckux (mpodeccu-
HEeo00- HaJIbHBIX) 3a- (mpodeccuo- OHAJIBHBIX ) 337124,
X0- a4 HAJIBHBIX) 33]1a4, HO TpedyeTcs 10-
JUMBbIE HO Tpelyercs MOJIHUTEIIbHAS
JUIs JIOTIOJIHUTENbHAS MpaKTUKa Mo He-
pere- MpaKkTHUKa 10 KOTOPBIM Tipodhec-
HUSA OOJIBIIUHCTBY CHUOHAJIbHBIM 3aJ1a-
pak- MPAKTUYECKUX yam
THYe- 3a1a4
CKHX
(ipo-
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KPUTEPUU U IIOKA3ATEJIN OUEHUBAHUS PE3YJIBTATA OBYYEHUSA
CooTBeTcTBHE YPOBHEH 0CBOCHHE KOMIIETEHIIMH IJIAHUPYEMbIM pe3yJbTaTaM 00y4eHusl 1 KpuTe-
PHSAM HX OLICHKH
KOMIIeTeHIUsl
PE3VJIBTAT OEVUE- He chopMHu- MOPOroBbIi 0a30BblIil NPOABHHYTHIA
Kon HUSI poBaHa
KOMIIe- 10 HCIHILTHIEE (MOTY- 1IKAJ1a 10 TPAAUIHMOHHON NATHOAIBHOI cHcTeMe
TeHUUH YAOBJIETBOPH-
J110) Hel0Iy HEY/10BJIETBO- xopomo/ nud.3a-
TeJbHO /1ud.3a- OTJIMYHO/ 1u(.3a4eT
CK PUTEJBHO yer
yer
IIKAJ1a 10 02/JIbHO-PEHTHHIOBOM cCHCTEMe

ks 36 -60 61 - 80 81-90 91 -100

dbeccu-

OHaJIb-

HBIX)

3ajadu.




IIpuniaoxenne 3.

Kpurtepun oneHKH JIeKIHH.

AHanu3 Ka4ecTBa JEKIUU CTPOUTCA U3 OLIEHKU COJAEPKAHUS, METOAUKHU YTEHUS, OpraHu3a-
LMY JIEKIIUU, PYKOBOJCTBA pabOTON CTYJI€HTOB Ha JIEKINH, PE3yJIbTaTUBHOCTH JIEKIIHH.

I. Kputepun oieHKH cofiep:KaHusl JeKIUH

1.CooTBeTCTBHE TEMBI U COJIEPKAHUS JIEKIIUN TEMATUYECKOMY IUIaHy U y4eOHOM
IIporpaMMe Kypca.

2. HayyHoCTh, COOTBETCTBHE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH.

3. ToYHOCTP UCIOIB3YyEMON HAYYHOU TEPMHUHOJIOTHH.

4. UnhopMaTUBHOCTH; PaCKphITHE OCHOBHBIX MOHSTUI TEMBI; COUETAaHUE TEOPETUYECKOTO
MaTepuaia ¢ KOHKpETHBIMU IPUMEpaMH.

5. Peanuzanust npuHIMIa OpraHU4eCcKon CBA3H TEOPUH C PAKTUKON; PACKPHITHE MPAKTU-
YECKOTO 3HAUEHUS U3J1araéMbIX TEOPETUUECKUX TOJIOKEHHM.

6. Peanmu3anys BHyTpHANIPEAMETHBIX U MEXIUCIUIUIMHAPHBIX CBSA3EH.

7. CBs13b ¢ mpousieM MOArOTOBKU CTYJICHTOB, UX OyIyliel CrelnanbHOCTHIO.

8. CooTHoOIIIEHUE COJIepKaHUsI JIEKIIUU C COJepKaHuEM yueOHUKa (M31araercs MaTepua,
KOTOPOTO HET B YUeOHHKE; pa3zbsICHAIOTCA 0CO00 CI0MKHBIE BOIPOCHI; 1aeTcs 3aJaHHe CaMOCTOs -
TeIbHO MpopadaThIBaTh YacTh MaTepHala Mo yueOHHKY, Iepecka3bIBaeTcsl y4eOHUK U T.I1.).

I1. Kputepuu oueHKM METOAMKH YTEeHHUS JEeKIHU

1. Aunaktryeckass 000CHOBAHHOCTb HUCIOJIb3YEMOT0 BUIA JIEKIIUU U COOTBETCTBYIOIIMX
eMy (OpM U METO/IOB M3JI0KEHUS MaTepHaa.

2.CTpyKTypuUpOBaHHOCTb CO/ICPKAHUS JIEKLMHU: HAIMYKE IJIaHa, CIIMCKAa PEKOMEHTyeMOM
JUTEPaATYyphl, BBOAHON, OCHOBHOW U 3aKJIFOUUTEIBHOM YaCTH JIEKIINH.

3.AKIIEHTHPOBAaHNE BHUMAaHUS ayIMTOPUU Ha OCHOBHBIX MOJIOKEHUSX U BBIBOJAX JIEKIUH.

4. PauroHalIbHOE COYETaHNE METOJUYECKUX TPUEMOB TPAIULIMOHHOM MEJarOrMKU U HO-
BBIX METOJIOB 00yueHHs (MpoOIeMHOr0, IPOrpaMMHOT0, KOHTEKCTHOTO, JESITEIbHOCTHOTO U JIp.).

5.JIoru4HOCTb, JOKA3aTEIBHOCTh U ApTyMEHTUPOBAHHOCTD U3JI0KEHUS.

6.5ICHOCTB M TOCTYITHOCTh MaTepuaa ¢ y4eTOM MOATOTOBICHHOCTH 00y4aeMbIX.

7.COOTBETCTBHE TEMIIOB M3JI0KEHHS BO3MOXKHOCTSIM €T0 BOCIIPUATHS U BEIEHUS 3allucei
CTYJCHTaMHU.

8.Mcnonp3oBaHne METOAOB AaKTUBU3AIMM MBIIIJIEHUS CTYACHTOB.

9.Ucnonp30BaHre MpUeMOB 3aKkperuieHust uHpopmanmy (MOBTOPEHKE, BKIIOUEHHE
BOIIPOCOB Ha ITPOBEPKY BHUMAaHMsI, yCBOCHHUS U T.II., IOJBECHUE UTOTOB B KOHIIE PACCMOTPEHHUS
Ka)KZI0r0 BOIIPOCa, B KOHIIE BCEH JIEKIIUH).

10.Mcnionp30BaHMe 3anmucel Ha TOCKE, HATJIATHBIX TOCOOUH.
11.Mcnonb30BaHue pa3naTOyHOTO MaTepuraia Ha JEKIIHH.
12.cnons3oBanue UKT.

I11. Kpurepuu olleHKH OPraHu3auuu JeKIuH

1.CooTBeTCTBHE JIEKIIMN Y4eOHOMY paclUCaHHIO.

2.YerkocTh Havaja JIEeKIUHU (3a7iep’KKa BO BPEMEHH, BXOJ] JIEKTOpa B ayIUTOPHUIO, IPUBET-
CTBHE, YJAUHOCTh MEPBBIX (ppa3 u T.11.).

3. IlocenaemMoCTh JEKIMU CTyACHTAMH.

4. /lucuuniivHa Ha JEKLUH.

5.PanMoHanbHOE pacnpeiesieHne BpEMEHH Ha JIEKIINH.

6.CoOTBETCTBHE ayIUTOPUH, B KOTOPOH IIPOBOAUTCS JIEKLHUS, COBPEMEHHBIM HOPMaM U
TpeOOBaHUAM (JI0CTaTOUYHAs BMECTUMOCTb, BOZMOKHOCTh Hcnonb3oBanust TCO, odhopMieHHbIE 1
T.IL.).

7.Hanmnuue HeoOXoauMbIX cpeacTB HarsimHOCTH U TC.

IV. Kputepun oneHKH pyKOBOACTBa Pad0oTOH CTY/IeHTOB Ha JIEKIMHU

1.OcymiecTBieHre KOHTPOJIS 32 BEACHUEM CTYJICHTAMU KOHCIIEKTA JICKIIHMA.

2.0ka3aHue CTyZICHTaM [IOMOUIY B BEIEHUU 3aIIMCH JIEKIIUN (aKLIEHTUPOBAHUE U3JI0KECHHUS
MaTepuaia JIeKIUH, BblIJIeJIeHHE F0JI0COM, UHTOHAIIMEN, TEMIIOM peun HanboJiee BaKHOU
MH(OPMaIINH, UCTIOTIB30BaHKE TIay3 AJIS 3aIHCH TaOJIMILl, BBIYEPUUBAHUS CXEM U T.IL.).
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3.IIpocMOTp KOHCIIEKTOB JIEKLIUI CTYJEHTOB (10, BO BpEMS, MOCIIE JEKLIUN).
4.Mcnonp30BaHue IPUEMOB NMOJEP/KaHAS BHUMAHUS U CHATHS YCTaJIOCTH CTYJAEHTOB HA
JEKUUU (PUTOPUUECKHE BOIIPOCHI, ITYTKH, HCTOPUUECKHE IKCKYPCBI, PACCKa3bl U3 JKU3HU 3aMe-
YyaTeJabHBIX JIIOJIeH, U3 OIbITa HAyYHO-UCCIIeI0BATEIbCKON, TBOpUYECKON paboThl IpenoaaBaTess u
T.IL.).
5.Pa3permienue 3a1aBaTth BOIPOCHI JIEKTOPY (B XO€ JIEKLUHU WIH MOCTIE Hee).
6.CornacoBaHue coo0IIaeMOro Ha JIEKLIMU MaTepuaa ¢ Coiep)kaHueM JPyTruX BUJOB
ayJIMTOPHOU U CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.
V. Kputepuu oneHKH pe3yJIbTATUBHOCTH JICKIIUH
1.Ctenenp peanu3aluy IUIaHa JEKIUH (TI0JIHAs, YACTUYHAS).
2.CTeneHb MOJIHOTH M TOYHOCTH PACCMOTPEHMSI OCHOBHBIX BOIIPOCOB, PACKPBITHE TEMBI
JIEKIINH.
3.MHdpopmMannoHHO-I03HABATENbHAS [IEHHOCTD JIEKIIHU.
4.BocnuTaTelbHOE BO3JIEHCTBHE JIEKITHAH.
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