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ABHOTaNU

HucuuiuinHa «HaHO3eKTpoHHKa» BXOAUT B 00pa30BaTENbHYIO MPOrpaMMy BBICIIETO
oOpazoBaHHsi — TporpamMMmy OakajgaBpuaTa IO HANPABJICHHWIO TOJATOTOBKH/ CHEIHAIBHOCTH
11.03.04 «DnexkTpoHMKa W  HAHOXJIEKTPOHMKa»  HampasieHHOocTH  «IIpombliieHHas
3JIEKTpOHMKay. JlucummirHaa peanusyercs kadeapoit «No23».

JucuuiuinHa HaneneHa Ha (POPMHUPOBAHKE Y BBIITYCKHUKA CIEIYIONMX KOMIIETCHIIUMA:

OIIK-1 «CnocobeH ucnosab30BaTh MOJIOKEHUSI, 3aKOHBI 1 METOJIbl ECTECTBEHHBIX HayK U
MaTEeMaTHUKH JUIsl peleHUs 3a]]a4 HH)KEHEPHOU AeATeIbHOCTI

OIIK-2 «CriocobeH caMOCTOSITENbHO MPOBOJUTH SKCIIEPUMEHTANIbHBIE HCCIIEIOBAaHUS U
UCIIOJIb30BaTh OCHOBHBIE IPHUEMbI 00Pa0OTKHU U MPEICTABICHH MTOJTyUYEeHHbBIX JAHHBIX»

CopepxaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C C UCIIOJIb30BAHUEM
COBPEMEHHBIE JOCTHKCHHMS HAHOAJIEKTPOHUKH B pPa3pabaThIBAEMBIX CHUCTEMAax pa3IMYHOIo
(YHKIMOHAJIBHOTO Ha3Ha4YeHHs, (OPMHPOBAHHEM HAyYHOM OCHOBBI JUIsI OCO3HAaHHOIO U
LeJICHANPABIEHHOIO UCIOIb30BAHMUS MTOJyUYEHHBIX 3HAHUN MIPU CO3AAHUU AIIEMEHTOB, IPUOOPOB
Y YyCTPOMCTB HAHODJICKTPOHUKH.

[IpernonaBanne JIUCHMIUIMHBI TMpPEAyCMAaTpPUBAET ClEAyroue (GopMbl OpraHu3aluu
y4eOHOT0 mpoIiecca: JEKIHNH, JIa0opaTopHbIe pabOThI, MPAKTUYECKHUE 3aHATHSI, CAMOCTOSATEIbHAS
paboTa CTyieHTa, KOHCYJIbTAIlUH.

[IporpamMMoii AUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTeCTalMs B (hopMe IK3aMEHa.

OO0mast TpyJ0eMKOCTh OCBOCHUS JHCIHILIMHBI COCTaBIsET S5 3adeTHBIX enuHuIl, 180
4acoB.

S3bIK 00yUYeHus IO JUCIUILINHE «PYCCKUM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHUS MO AUCIUTLIINHE

1.1. [enu mpenonaBaHus AUCIUTUTHHBI

dopmMupoBaHUe y CTYICHTOB 3HAHHUH O PU3NYECKUX OCHOBAX HAHOAIECKTPOHUKHU Ha 6aze
W3YYCHHS 3aKOHOB (DM3MKH HU3KOPA3MEPHBIX CTPYKTYP, & TaK:Ke O BO3MOKHOM HCITOJIb30BAHUN
UX TpU CO3JAHWH NPUOOPOB HAHODJICKTPOHHKU U PEIICHUU TEXHOJOTHMUYECKUX MpodieM
HAHODJICKTPOHUKH, CO3JaHUC TOJJICP)KUBAIONICH 00pa30BaTEIbHON CpeIbl IPEToIaBaHuUs
MOCIEAYIOMUX AUCIHUILTAH Y4eOHOTO IJIaHa, MPEICTABICHUE BO3MOKHOCTH CTYJICHTaM Pa3BUTh
U TPOJCMOHCTPHPOBATh HABBIKM B pacueTe HHU3KOPa3MEPHBIX CTPYKTYp W TIpHOOPOB
HAHODJICKTPOHUKH HA X OCHOBE.

1.2. JlucuuIuiMHa BXOJUT B COCTaB 00S3aTEIBHON YacTH 00pa30BaTEeNIbHOM MPOrpaMMBbl
BhbIcIIero oOpa3oBanus (nanee — OII BO).

1.3. TlepeyeHb IIAHUPYEMBIX PE3yJIbTATOB OOYUYEHUS IO JTUCIUILIMHE, COOTHECCHHBIX C
IUTAaHUpYEMbIMU pe3yibTratamu ocBoeHus OIT BO.

B pesynbrare u3ydeHus AMCHMILIAHBI OOYYArOIMUKCSA JODKEH 00J1aJaTh CIIETyONIMMH
KOMTIETCHIIMSIMH WJIM UX 4acTsMU. KOMIETEeHIINY ¥ MHAUKATOPBI MX JOCTHKCHUS TIPUBEIICHBI B
tabnwue 1.

Tabnuna 1 — [lepedyeHb KOMIETSHIIMA ¥ UHANKATOPOB UX JIOCTIKCHUS

Kareropus (rpymma) Kon u Kon u HaumeHoBaHWEe HHIUKATOPa
HaWMEHOBAaHHE
KOMIIETEHLIUH JOCTH>KEHHS] KOMIIETEHIIUN

KOMIIETCHIINH

OIIK-1 Cnocoben

HCIIOJIb30BATh OIIK-1.3.1 3HaTh yHIaMECHTAIBHBIC

MIOJIO’KEHUSI, 3aKOHBI | 3aKOHBI PUPOBI U OCHOBHBIC (PU3HUECKUE

U METO/IbI U MaTeMaTU4YECKUE 3aKOHBI.

O6menpodeccrnonanbHbIe
KOMIIETEHITHH

€CTECTBEHHBIX HaYK
U MaTeMaTUKH IS
pelieHus 3aaa4

OIIK-1.B.1 BnageTp HaBBIKAMU
UCIIOJIb30BaHNUs 3HAHUN (DU3HKHU H
MAaTEMaTHKH TPU PEIICHUH MPAKTUICCKUX

WH)KEHEPHOU 3ajad.
JeSITeITbHOCTH
OIIK-2 Cnocoben
CaMOCTOSITENIEHO
POBOHTE OIIK-2.VY.1 ymeTb BbIOUpATh CIIOCOOBI U
p CpEeICTBA U3MEPEHUHN U TPOBOAUTH
AKCTIEpUMEHTAIbHBIC
OobmenpodeccuoHanbHbBIE | UCCIIEOBAHUS H JKCTICPUMCHTAIDHDIC HCCIC/IOBAHIA.
P OIIK-2.B.1 BnageTs cnoco6amu 006paboTKH
KOMITETEHIIHH UCTIOJIb30BaTh

OCHOBHBIE TIPHEMBI
00paboTKu u
npeCTaBICHUS
MOJTyYEHHBIX JIAHHBIX

U IIPEICTABIICHUS TIOJyYEHHBIX JaHHBIX U
OILIEHKH ITOTPEIIHOCTH PE3YyJIbTaTOB
U3MEPECHUM.

2.

Mecro nucuumuinHsl B cTpykType Ol

JucuuruinHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IPU U3YUYEHHUH CIENYIOUINX AUCIUIIINH:

— «maTtemaruka-1 (AHamuTHUecKasi TeOMETPHS U JUHEHas anreOpa)y;

— «Marematnka-2 (MaremMaTH4ecKii aHaIIN3);

— «wmatemaruka-3 (Teopus BeposSTHOCTEN U MaTeMaTHUECKasi CTATUCTHKA)»;

— «busukay,

—  «MaTepuaJOBEICHUEY;
— «(puU3NYECKUE OCHOBBI ATICKTPOHUKNY;
— «uH(POPMAIIMOHHBIE TEXHOJIOTUIY;

— «OJICKTPOHUKA).




3HaHI/I$I, MOJIYUCHHBIC TIpHU HU3Y4YCHHU MaTCpHUalia JTAaHHOM JUCHUITIIIMHBI, MMCIOT KaK
CaMOCTOATCIIBHOC 3HAYCHUE, TaK U MOT'YT UCIIOJIB30BAaThCA IMPU U3YUCHUHN APYTUX OUCHHUILINH:

— «OCHOBBI MUKPOMPOIIECCOPHON TEXHUKWY,

— «METOBI U yCTporcTBa IU(PPOBOH 0OPAOOTKH CUTHAIIOBY,
— «OJICKTPOHHBIC IPOMBIILICHHBIC YCTPOUCTBAY,

— «QHEPIreTHYCCKAA SJICKTPOHUKAY.

3. O0beM U TPYJ0EMKOCTb AUCLUIUINHBI
Jlanuble 00 o0mieM oO0beMe NUCHUILUIMHBI, TPYAOEMKOCTH OTIENIbHBIX BHIOB y4eOHOM
paboThI 10 TUCHUILIMHE (M paclpeieseHne 3TOH TPyA0eMKOCTH 10 CeMecTpaM) IpeACTaBICHbI B

Tabnure 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTh UCIUIIIMHbI

TpynoemMKocTh 1o

Bun yueGHOM paboThI Bcero ceMecTpaM
No5
1 2 3
Oowan mpyooemKkocmp oucyuniuHl, 5/ 180 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckou no020moeKu
Ayoumopnbie 3anamus, BCETo 4ac. 68 68
B TOM YHCJIE!
nekuu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3anarus  (113),
17 17
(dac)
naboparopubie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
CamocmosmenvHnas paboma, Bcero (Jac) 67 31
Buo npomesxcymounoi ammecmayuu: 3auer,
mudpd. 3ager, sk3ameH (3auer, Judd. 3ay, JK3. JK3.

OK3.%%*)

**k
[Ipumedanue: kaHaMIaTCKHi SK3aMeH

4. ConeprxaHue JUCITUTITUHBI

4.1. Pacnpepenenuie TpyJA0€MKOCTH JTUCHIUILIAHEI MO pa3/ieiaM U BUIaM 3aHITHIM.

Pazaenbl, TeMBbI TUCHUTIIIUHBI K KX TPYIOEMKOCTh TTPUBE/ICHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AMCHUIIIINHBI, UX TPYAOEMKOCTh

Jlexmmum | 113 (C3)| JIP KII CPC
Pazensl, TEMBI UCIMILIMHEL
(dac) (dac) (dac) (dac) (dac)
CemecTtp 5
Pazgen 1. BBeneHue B HAHO3JIEKTPOHUKY
Tema 1.1. BBeneHue B HAHOIEKTPOHUKY 1
Paznern 2. DineMeHTHI KBAHTOBOW MEXAHUKHU
Tema 2.1. OCHOBHEIE TIOJIOKEHUS KBAHTOBON MEXAHUKH 1
Tewma 2.2. JIBnxenne cBOOOIHOW MUKPOYACTHIIBI.
Vpasuenue llpenunrepa 2 4
Tewma 2.3. JIBu>keHHE MUKPOYACTHULIBI B
MOTEHITUAIILHON sSIME M Yepe3 MOTeHIIUAIBHBIH Oapbep 2 2




Pazgen 3. HuskopasmepHble CTPYKTYpPbI

Tema 3.1. KBaHTOBOE OrpaHMYEHHE 1 2

Tema 3.2. CTpyKTYypHI C IBYMEPHBIM OTHOMEPHBIM U

HYJIBMEPHBIM DJIEKTPOHHBIM T'a30M 1 2 2

Pazpgen 4. [lepenoc HocuTenel 3apsaa B

HU3KOPa3MEPHBIX CTPYKTYpax

Tema 4.1. Tparcnopt HOocuTeneH 3apsaa B 1 2 3

HHU3KOpa3MEPHBIX CTPYKTypax

Tewma 4.2. TyanenupoBaHue HOCHTENEH 3apsaaa 1 8 3

Pa3znen 5. HanocTpykTypbl

Tewma 5.1. HarokacTeps! 1 HaHOKPHCTAIITHI 1 4 3

Tema 5.2. YriepoaHbie HAHOCTPYKTYPBI 1 4 3

Paznen 6. DneMeHTHI ¥ TPUOOPHI HAHOAIIEKTPOHUKH

Tema 6.1. [IpuOops! Ha HHTEPPEPSHIUOHHBIX

sddexrax 1 3

Tema 6.2. TIpuGopbI Ha OJTHOIICKTPOHHOM U

PE30HAHCHOM TYyHHETHPOBAHHUH 1 3

Tema 6.3. CnuHTPOHHBIE TIPHOOPHI 1 3

Pazgen 7. Meroasl HAHOTEXHOJIOTHH

Tema 7.1. TexHonOruM NOJIy4EHUS] HAHOMATEPHUAIOB U

HAaHOCTPYKTYD 1 3 16 3

Tewma 7.2. MeTozsl uccien0BaHus HAaHOMATEPUAIOB U

HaHOCHCTEM 1 6 3

Hroro B cemectpe: 17 17 34 0 31

Htoro 17 17 34 0 31
[IpakTyeckass MOATNOTOBKA 3aKIIOYAETCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHU

00yJaromMMuCs ~ OMNpPEACNICHHBIX  TPYAOBBIX  (GYHKIMHA,  CBSI3aHHBIX ¢ Oymymiei

HpO(I)CCCHOH&HLHOI:I JACATCIIbHOCTBIO.

4.2. CopepxaHue pa3/iejioB U TEM JICKIIMOHHBIX 3aHATHH.
CopepxaHre pa3qesioB U TeM JIEKIIMOHHBIX 3aHATUN MPUBEICHO B Ta0nuIiie 4.

TaGm/Iua 4 — CO,Z[CP)KaHI/Ie Pa3acjioB U TCM JICKHMOHHOT'O ITMKJIA

Howmep paznena

HaszBanue u copeprxanue pas3ziesioB U TEM JICKIIMOHHBIX 3aHSITUI

1 Beedenue 6 nanosnexmponuxy.
Tema 1.1. BBengenue B HaHOAIEKTPOHUKY. OCHOBHBIE HOHATHUS, LENH M 33734y
HaHORJICKTPOHUKHU.

2 DnemeHmul KBAHMOBOU MEXAHUKU.
Tema 2.1. OcHOBHBIC TOJOXKCHHS KBAHTOBOW MEXaHUKH. BOJHOBOW ayajiu3Mm Jig
Bpoiins. [lpunanun nHeonpenenennoctu ['eizenOepra. Ilpunmmm 3ampera Ilaymu,
BonraoBas ¢yHKIHSL.
Tema 2.2. JIBrokeHre CBOOOHON MUKpOYACTHUIIbl. BOTHOBBIC (DYHKIIMN CBOOOIHBIX|
yactull. YpasHeHue lllpenunrepa.
Tema 2.3. JIBWKCHHME MUKPOYACTULBI B MOTCHIUAIBHOM sIME U 4Yepes
noTeHIManbHeli  Oapbep. KBaHToBanme »sHepruu. KBaHTOBOe coCTOSHHE U
BBIPOXKJICHHE.

3 Huskopaszmepnvie cmpykmypul.

Tema 3.1. KsantoBoe orpammuenue. JlomHa Bomael ae bpoitms. OddexT




pa3MepHOro KBaHTOBaHuA. [loTeHIHaNbHAs SHEPrus JIEKTPOHA B HU3KOPa3MEPHOU
CTpYKTYype. Pa3pelieHHbIe S3HepreTUUeCKUE YPOBHHU 3JIEKTPOHA.

Tewma 3.2. CTpyKTyphI ¢ IBYMEPHBIM OJHOMEPHBIM M HYJIBEMEPHBIM JJICKTPOHHBIM
razoM. KBantoBsie miieHku. KBaHToBbIE HITHYpbl. KBAHTOBBIE TOUKHU.

Ilepenoc Hocumeneii 3aps0a 6 HUSKOPA3MEPHLIX CHIPYKMYPAX.

Tema 4.1. Tpancnopr HocuTeled 3apsia B HHU3KOPa3MEPHBIX CTPYKTYpax,
WnTepdepernmonnsie 3¢ dexTsl. [[poBoIMMOCTs HU3KOPAa3MEPHBIX CTPYKTYP.

Tema 4.2. TyHHenupoBaHue  Hocutenaed  3apsna.  OmHORIEKTPOHHOE

TYHHEJUPOBaHHE. Pezonancuoe TyHHEITUPOBAHUE. l'uranTckoe
MarauToconpoTuBieHne. CIMH-KOHTPOJIUPYEMOE TYHHEINPOBaHHE.
Hanocmpyxkmypur.

Tewma 5.1. Hanokmnacteps! v HaHOKpUCTaIbl. CBOWCTBA MHAMBHUIYAIBHBIX YacTHUIL,
[lonsatua o knacrepax. MeTauinyeckue HaHOKIAcTCpbl. MarHUTHBIE KIacTephl.
[TomrynpoBOTHIKOBBIE HAHOYACTHIIHI.

Tema 5.2. YriepoaHsie HAHOCTPYKTYphL. DyiiepeHsl. YTiepoaHble HAHOTPYOKH.
OObeMHBIe HAHOCTPYKTYPHPOBAaHHBIE MaTepHAIIBL.

Dnemenmul u RPUOOPbI HAHOINEKMPOHUKU.

Tema 6.1. TIpubopsl Ha uHTepdepeHMoHHbIX dhdekTax. MHTepdepeHInOHHbIS
TpaH3ucTOpsl. [ToeBbie TPaH3UCTOPHI HA OTPAKEHHBIX ATEKTPOHAX.

Tema 6.2. Ilpubopbl Ha OJHORIEKTPOHHOM M PE30HAHCHOM TYHHEIUPOBAHUHU,
OOHORIEKTPOHHBIE TPAH3UCTOPHI, 3JIEMEHTHI M MPUOOPHI Ha WX OCHOBE. J[MOIbI U
TPaH3UCTOPbl HA pE30HAHCHOM TYHHENHPOBaHUHU. Jlormueckue >3JIEMEHTHI Ha
PE30HAHCHO-TYHHENBHBIX TPUOOpax.

Tewma 6.3. CriuaTpOoHHBIE TPHOOPHI. CYNTHIBAIOIIAS TOJIOBKA M SHEPTOHE3aBUCHMAs]
MaMsATh Ha TUTAHTCKOM MarHUTOCOIPOTHBIEHWH. DHEPTrOHEe3aBUCHMas NMaMsTh Hal
CIIMH-3aBHCHMOM TyHHeJIUpoBaHHH. CTIMH-BEHTHJILHBINA TPAH3UCTOP.

Memoow HanomexHono2UU.

Tema 7.1. TexHONIOTHH TIOMYyYCHHUS HAHOMATEPHAIOB U HAaHOCTPYKTYP. IIporeccsl
CcaMOOpraHHu3aIu B HAaHOTEXHOJIOTHAX. 30H/I0BbIE HAaHOTEXHOJIOTHH.
Hanonurorpadus.

Tema 7.2. MeToapl HCCAEAOBAHMS HAHOMATEPUAIOB U HAHOCHUCTEM.
[IpocBeunBaromas 31eKTPOHHAS MHKPOCKOMHSA. ABTO3JIEKTPOHHAS M aBTOMOHHAS
MHUKPOCKOIIUS. 3oHm0Bas MUKPOCKOIIHS. JdudpaxuroHHbIH aHanus.
CrekTpalbHbIi aHaIu3.

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATUI U UX TPYIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

TaGm/Iua 5— HpaKTI/I‘-IeCKI/IC 3aHATUS U UX TPYAOCMKOCTb

Ne
No o . TpynoeMkocTs, | pazaeina
i TeMbl NpakTHUECKUX 3aHATUI @DOopMBI NPAKTHUECKUX 3aHITUI (uac) oL
JIMHBI
Cemectp 5
1 | KBaHTOBBIE SIMBI I'pynmoBsie auckyccuu 2 2
2 | Huzkopa3mepHbIe CTPYKTYPHI " 2 3
3 | IlpoBoaumocTh " 2 4
HHU3KOPa3MEPHBIX CTPYKTYP
4 | OgHORIEKTPOHHOE " 2 4
TYHHEJIUPOBaHKE
5 | Pe3oHaHcHOE TYHHEIHPOBAaHUE " 2 4
6 | I'mrantckoe " 2 4
MarHUTOCOIPOTHBIICHUE




7 | CIMH-KOHTPOJIUPYEMOe "= 2 4
TYHHEJINPOBAHUE
8 | Camoopranuzamus -"- 2 7
9 | Ucnons30BaHUE MTAKETOB =" - 1 7
MPUKIaIHBIX TIPOTPaMM B
KOMITBIOTEPHOM
MOJICTTUPOBAHUH (DU3UKU
HAHOCTPYKTYP
Bcero 17

4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh MPUBEACHBI B TaOIHIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M MX TPYJIOEMKOCTh

Ne Tpy1oeMKOCTB, Ne pasnena
i HaunmenoBanue n1abopaTtopHBIX padoT (uac) TUCLUIT
JIVHBI
Cemectp 5
1 PeHTreHoCTpyKTYpHBIN aHaIN3 KPUCTAJIOB 4 7
2 ITonyuenue HaHOUYACTHI cepedpa 4 7
3 HccnenoBanre onTHYECKUX CBOMCTB HAHOCTPYKTYP U (POTOHHBIX 4 4
KPHCTAJIIOB
4 OnTryeckoe MaHUITYJIUPOBAHUE OJMHOYHBIMA HAHOTACTUIIAMH B 4 7
ONTHYECKOM IHMHLETE
5 Wzydenne npouecca 00padOTKH HAHOPA3MEPHBIX IJICHOK 4 7
NOBEpXHOCTH B ycnoBusix CBY niasMoXxMMHYECKOro TPaBJICHHs
6 MoaenupoBaHue mpolecca aBTO3MUCCHU C YUETOM 4 7
HIEPOXOBATOCTH MOBEPXHOCTH MUKPOKATOa
7 MogenupoBaHue JBIKEHHS JJIEKTPOHA B KPUCTATITUIECKOH 4 2
pewetku (peanuzanus mogenu Kponura-lIlennn)
8 MogpenupoBaHue Moa0keHus: ypoBHs DepMu 11 HAaHOKIIacTepa 4 4
KPEMHHUSI B 2JIEMEHTAX DHEPrOHE3aBUCHMOM (IeHI-TIaMsITH
9 O06paboTka pe3ybTaToOB UCCIEAOBAHUH 110 I1.11. 6-8 2 2,4,7
Bceero 34 2,4,7

4.5. KypcoBoe nmpoeKkTupoBaHUe/ BBHITIOJIHEHHE KypPCOBOH PabOTHI
Y4eOHBIM MIaHOM HE TPEyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunasl camocTosTeNnbHON pabOTHI U €€ TPYA0EeMKOCTh PUBEIEHBI B Ta0uIIe 7.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl U €€ TPYJO0EMKOCTh

Bun camocTosTenpHOI paboThI BS{ZEO, Cemectp 5, yac
1 2 3
W3yueHne TeopeTHIecKOro MaTeprana 20 50
mucrureb (TO)
KypcoBoe npoekrupoanue (KII, KP)




Pacuerno-rpaduueckue 3ananus (PI'3)

Brmmonaenne pedepara (P)

IToaroroBka K TEKyLeMy KOHTPOJIO
ycneBaemoctu (TKY)

Homarnee 3aganue (13) 4 4

Kontposababie paboTsl 3a04HHKOB (KP3)

HO,Z[I‘ OTOBKA K HpOMC)KYTOqHOﬁ aTTeCTalli1

() 3 3

Bcero: 31 31

5. Ilepeuenp y4yeOHO-METOAMYECKOTO 00ECTIEUCHHS
JUUISL CAMOCTOSATEIIbHON PabOThl 00YUYaIOIIMXCS 110 AUCIUIUIMHE (MOIYJTIO)
Y4eOHO-MeTOANYEeCKHE MaTepualbl sl CaMOCTOSTENbHOW paboThl O0y4aroIuXxcs yKa3aHbl B
. 7-11.

6. IlepedeHb MEYATHBIX M AIEKTPOHHBIX YICOHBIX W3aHUN
[lepeyeHp nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBeIeH B Tadaule 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U AJICKTPOHHBIX YUEOHBIX M3TaHUHN

KomuectBo

OK3EMILIAPOB B

Lndp/ OubmoTeKe
URL aapec bubnuorpadpuyeckas ccplika (kpovie

ANEKTPOHHBIX
IK3EMILIIPOB)

621.38/ H25 ('Y AII) HaHocTpyKTypbI B 371€KTpOHHUKE U (POTOHHUKE / 6
nox pea. ®@. Paxmana, E.JI. Ceunnona. — M.:
Texnocdepa, 2010. —343c.

621.3. 049 / J1 72 (T'YAII)) Jlo3oBckuii, B.H. Hanorexnonorus a 10
3JIEKTpOHUKE. BBe/IeHHEe B ClICIMaIbHOCTh/
B.H. Jlo3osckwnii, I'.C. Koncrantunona, C.B.
Jlozosckuii. — CI16.: Jlans, 2008. — 327 c.

621.382/ 1 72 (['YAII) Hparynos, B.I1. OcHOBBI HAHOAIEKTPOHUKH/ 5
B.II. parynos, U.I'. Heu3BecTHbIi,
B.A. I'pumunn. — HoBocuOupcek: Uzn. HI'TY,

2000. — 331 c.
621.382(075)/ 5145 Sxumos, A.H. PacueT 311eKTpOHHBIX U 20
(I'YAII) HAHOAJIEKTPOHHBIX YCTPONCTB: COOpHUK 3a1a4/

A H. Sxumos. — CII6.: T'YAII 2017. — 60 c.
55/ 1027 lackonbekast, M.I1. Kpucramnorpadwusi: 2
(T'YAILD yuebnuk/ MLII. lllackonbckast. — M.: Bercmr.

mk., 1976. —391c.
620/ C42 Kpuiran, M.M. Ckanupyrorast 3j1€KTpOHHAs 6
(I'YAII) MHUKPOCKOIIUSL U PEHTTEHOCIIEKTPAJIbHBII

MHUKpOaHanu3: yue0. mocobue s By30o8 / M.M
Kpumrran., Y.C. Scuukos, B.1. [lonyHuH u
ap. — M.: Texnocdepa, 2009. — 206 c.

621.382 (075.8)/ 682 bopucenko, B.E. Hanoasnekrponuka: Teopusi u
http://www.vixri.com/d3/ NpaKTHKa: yaeOHuK st By30B/ B.E.
Borisenko%20V.1.%20%20 Bopucenko, A.J1. Bopo6sesa, A.JI. JlaHUITIOK,
NANOELEKTRONIKA%?20teorija% | E.A. YTkuna. — M.: BUHUM. JlaGopatopust
20i%20praktika.pdf 3Hanmii, 2013. — 366 c.

621.38/ 11194 Ilyka, A.A. HanoanekTpoHuka: yueo.

http://www.docme.ru/doc/997035/ nocobue/ A.A. lllyka. — M.: ®uzmaTkHHTa,




nanoe-lektronika% C2%A0-
uchebnoe-posobie.-%
E2%80%94-2-e-izd.--e-

2007. - 464 c.

389.001
http://books.ifmo.ru/file/pdf/821.pdf

Txamuy, B.JI. ®u3nyeckne 0CHOBBI
HaHORJICKTPOHUKHU: yaeOHOE mocoome/.

B.JI. Tkanmu, A.B. Maxkeesa, E.E. O6opuna —
CII6: CIIeI'Y UTMO, 2011. — 83c.

620.3/ H25
http://www.kodges.ru/nauka/
popnauka/175730-nanomaterialy-i-
nanotexnologii.html

Hanomatepwnansl 1 HaHOTeXHOJNIOTHH/ B.M.
Annmuk u ap.; nox pexn. B.E. bopucenko,
H.K. Tonouko. — Munck: U3a. Hentp BI'Y,
2008. - 375c.

621.3.049.77
(075.8)/ M25
http://bookfi.net/book/1221607

Maproinus, B.1. ®uznueckue 0CHOBbI
MUKPOAJIEKTPOHUKH: Y4eOHUK 1715 By30B/ B.H.
Mapronun B.A. XKabpes, B.A. Tynuk. — M.:
W3narensckuii neHTp «Akanemus», 2008. —
400 c.

621.3.049.77+539.2

1153
http://www.docme.ru/doc/997146/
poluchenie-i-issledovanie-
nanostruktur.-laboratornyj-prakt

[Tomyuenue u uccneaoBaHne HAHOCTPYKTYD:
nab0paTOPHBINA MPAKTUKYM TI0
HaHoTexHOoTHsAM/ ot pex A.C. Curosa. —
M.: MITPDA, 2008. — 116 c.

519.6 +539.2
M35

http://www.razym.ru/naukaobraz/
uchebnik/158395-matyushkin-
iv-modelirovanie-i-vizualizaciya-
sredstvami-matlab-fiziki-
nanostruktur.html

Martromkun, 1.B. MogenupoBanue u
BH3yanm3anus cpeactBamu MatLAB du3ukn
HaHOCTPYKTyp.— M.: Texnocdepa, 2011. — 168
c.

7. IlepedyeHb AJIEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
WH(GOPMAIIMOHHO-TEIIEKOMMYHHUKAITUOHHON ceTu « HTepHEeT»

[Iepeuenn
TEICKOMMYHHUKAIIMOHHON ~CETH
npuBeseH B Tabmme 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX 00pa30BATENBbHBIX PECYPCOB HMH(OPMAIMOHHO-

3JIEKTPOHHBIX
«nTepuer»,

o0pa3oBaTeNbHbIX pecypcos

TEJIEKOMMYHHUKAIIMOHHOU ceTH «MHTEepHEeT»

URL anpec

HaumenoBanue

http://e.lanbook.com/books

ot 30.11.2011

http://lib.aanet.ru/

HOMEPY YMTATEIbCKOIO OHIIeTa)

http://guap.ru/guap/standart/pravilal.rtf

2001

http://regstands.guap.ru/db/docs/7.32-
2001.pdf

pabore.
CrpykTypa 1 npaBuia 0hOpMIICHUS

http://guap.ru/guap/standart/prim.doc

8. Ilepedens nH(POPMAITMOHHBIX TEXHOJIOTUI

8.1. [lepeuenp mHporpaMMHOrO O0O€CHEUEHUs,, HCIOIb3YEMOT0 IPH OCYIIECTBICHUU

00pa3oBaTeNILHOTO MpoIiecca MO JUCIHUITIHHE.

[lepeyenp ucnonbp3yeMoro NporpaMMHOro obecredeHus npejacrasieH B Tadbuue 10.

MH(pOPMaLIMOHHO-
HEOOXOAUMBIX JJIi OCBOEHHS JAUCIUIUIMHBI

Hocryn B OBC «Jlanp» ocymiecTBisieTcst 1o 1oroBopy Ne 695-7
Hoctym x anexTpoHHbIM pecypcam ['Y All (aBTopu3zanus mmo
[IpaBuna oopmnenust TekcToBbIX qoKyMeHToB 1o ['OCT 7.32-

I'OCT 7.32-2001. OtueT 0 Hay4IHO-UCCIIECOBATEIIHCKOM

[Tpumeps! oubmuorpadudeckoro omucanus mo 'OCT 7.1-2003


http://lib.aanet.ru/
http://regstands.guap.ru/db/docs/7.32-2001.pdf
http://regstands.guap.ru/db/docs/7.32-2001.pdf

Tabnuua 10— Ilepedyens mporpaMMHOro o0ecreueHHsI

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. [lepeuenn UH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM,HCII0JIb3YEMBIX pu
OCYIIECTBIEHHH 00pa30BaTEILHOTO MpOoIiecca M0 AUCIHUIIIHHE

[lepeyenp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IMPEICTABICH B
tabmuue 11.

Tabmuua 11— Ilepedens HHPOPMAITMOHHO-CIPABOUHBIX CUCTEM

Ne i/ HanmenoBaHue

He npenycmorpeno

9. MarepuanpHO-TeXHUYECKas 6a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTEeNFHOTO MpoIiecca 1Mo AUCHUILIMHE, IPEACTaBIeH B Tabuuiel 2.

Tabnuna 12 — CoctaB MaTepralibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocraBHOM 4acTu Howmep aynuropun
/11 MaTepHaTbHO-TEXHUIECKOM 0a3bl (TIpu HEOOXOTUMOCTH )

1 | JlekuuoHHas ay iuTOpUs

JlaGopaTopHoe obopynoBanue kadeapbr Ne23 22-09, 22-11
(Tacreno, 15)
3 CpencTBa BBIYUCIUTEIIBHON TEXHUKH Kadeapsl Ne23 22-09, 22-11

(TCactemo, 15)

10. OneHouHbIe CpeaCTBA IS IPOBEIEHUS MPOMEKYTOUHOM aTTECTalluU
10.1. CocTaB OLEHOYHBIX CPEICTBIUIA TPOBEACHUS MPOMEXKYTOUYHOH aTTECTALUH
00yyJaromuxcs Mo JUCHUTUIMHE TPUBEIeH B Tabuuie 13.
Ta6muma 13 — CocTaB OLEHOUHBIX CPEACTB JUIS MPOBEICHHUS POMEKYTOYHOM aTTeCTalluH

Bua npomeXyTOYHOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB
OK3aMeH Crnucok BOIpOCOB K 9K3aMEHY;
DK3aMEHAIMOHHBIC OVIICTHI,
3anaqu.

10.2. B kauecTBe KpUTEpUEB OLEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMIH O0yJarouMMucs MpUMEHseTcs S5-0ajulbHas IIKajla OLEHKH c(hOopMHpPOBAHHOCTHU
KOMIIETEHIIN, KOoTopas puBeaeHa B Tabnuie 14. B TeueHne cemecTpa MOXXET UCIOIB30BATHCS
100-6ammpHast ~ mIKajlla ~ MOMYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBHIA
UCIIOJI30BAaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepuu oLeHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHUIUH

Or11eHKa KOMITETEHITUI

XapaxkreprucTtrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiutpHas mKaina P P (popimp

— oOyyvaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOWJ IPOTPaMMHBIN

MaTepHal;
«OTIIMIHO» — YBEPEHHO, JIOTUYHO, ITOCJIEJOBATEIBLHO U TPAMOTHO €T0 U3JIaracr;
«3a4TCHO» — ONMPAsICh HAa 3HAHMS OCHOBHOM M JIOIIOJIHWTENIBHOM JINTEpaTyphl,

TCCHO NPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUA C HpaKTI/I‘{eCKOﬁ
ACATCIIbHOCTBIO HAIIPABJICHHUA




OreHKa KOMITETEHLINH

5-0ayutpHad 1mIKana

XapakTepucTuka c(hopMUPOBAHHBIX KOMIIETEHIIHI

— yMeJio 0OOCHOBBIBAET M apTyMEHTUPYET BbIIBUTAEMbIE UM HJIEH;
— JIEJIaeT BBIBOJIBI K 000OIIEHMS;
— CBOOOJIHO BJIJICET CUCTEMOM CIIEUATU3UPOBAHHBIX MTOHITHH.

«XOpouIio»
(GauTCHO»

— o0yJaromuics TBEPI0 YCBOWJI MPOTPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYIIECTBY H3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAaCT YCBOCHHBIC 3HAHUSA C MPAKTHYCCKON JCSATEIbHOCTHIO
HATPABIICHUS;

— apryMEHTHPYET Hay4YHbIE TOJIOKEHUS;

— JieJ1aeT BBIBOABI M 00OOIICHHS;

— BJIAJCET CUCTEMOM CIICIMAIM3UPOBAHHBIX ITOHSITHH.

«YJIOBJICTBOPUTEIILHOY
«3AYTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBINA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONUpasCh Ha 3HAHUS TOJIBKO OCHOBHOWU
JUTEPATYPBHI,

— JIOIyCKaeT HeCYIeCTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— ACTBITHIBAET 3aTPYJHEHHS B IPAKTUYECKOM MPHUMEHCHUM 3HAHUU
HaIlpaBJICHUS;

— cJ1a00 apryMEHTHPYET HayUHbIE MTOJI0KECHHUS,

— 3aTpyAHseTcs B GOPMYJIUPOBAHUHU BBHIBOJOB U 00OOIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMON CIIEIMATN3UPOBAHHBIX OHSITUM.

«HCYIOBJICTBOPHUTCIILHO»
«HE 3a4YTCHO»

— oOyyaromuiicss He YCBOWJ 3HAYUTENBHON 4YacTH MPOrpPaMMHOTO
MaTepHaa;

— JIONTyCKaeT  CYNICCTBCHHBIE  OIMMMOKA W HETOYHOCTH TP
paccMOTpeHHH MPOOJIeM B KOHKPETHOM HAIIPABIICHUY;

— UCTIBITBIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBaTh HAYYHBIE TIOJIOKCHUS;

— He GOopMYJIHPYET BBIBOJIOB H 0000IICHHU.

10.3. TunoBble KOHTPOJBHBIC 3aJaHUS WIIM UHBIE MaTEpUaJIbL.
Bompocsr (3amaun) aiis sk3aMeHa npeacTaBieHsl B Tadmuie 15.

Ta6mmia 15 — Bompocs! (3amaun) 115 2K3aMeHa

Ne i/t ITepedens BompocoB (3amad) sl SK3aMeHa Kon

HHJUKATOPA

1 BouroBoit ayanusm ge bpoitis. OIIK-1.3.1

2 [MpuHimn HeonpeaeneHHocTH [ eiizeHbepra. OIIK-1.3.1

3 Ipummwmn 3anpeta [Mayom. OIIK-1.3.1

4 BonHoBast pyHKIHMS. OIlK-1.3.1

5 JIBmkenne cBoOoTHOM MuKpodacTullsl. YpaBHenue [llpeauarepa. OIIK-1.3.1

6 JIBWKCHHE MUKPOYACTHIIBI B TOTEHIIMATBHOM sIMeE. OIIK-1.3.1

OIIK-1.B.1

7 JIBMKeHHEe MUKPOYACTHIIBI Yepe3 MOTCHIHAIbHBIH Oapbep. OIIK-1.3.1

OIIK-1.B.1

8 KBanroBanue sHepruu. KBaHTOBOE COCTOSHUE U BBIPOXKJICHHUE. OIIK-1.3.1

OIIK-1.B.1

9 O¢ddexrt pazmepHOro KBaHTOBaHUS. KBaHTOBBIE OTpaHUYECHHS B OIIK-1.3.1

HU3KOPa3MEPHBIX CTPYKTypax. OIIK-1.B.1

10 IToreHumanbHas SHEPTrUs ANEKTPOHA B HU3KOPA3MEPHOM CTPYKTYpE. OIIK-1.3.1




| OIIK-1.B.1

11 Pazpemrennbie SHEPreTHUECKHE YPOBHH DJICKTPOHA. OIIK-1.3.1
OIIK-1.B.1
12 CTpYKTYpBI C IByMEPHBIM 3JICKTPOHHBIM ra30oM (KBaHTOBBIE IJICHKH). OIIK-1.3.1
OIIK-1.B.1
13 CTpyKTYpBI C OJTHOMEPHBIM 3JICKTPOHHBIM Ta3oM (kBaHToBbIe mHYphI). | OTTK-1.3.1
OIIK-1.B.1
14 CTpYKTYpBI C HyJIbMEPHBIM 3JIEKTPOHHBIM T'a30M (KBAHTOBBIE TOUKH). OIIK-1.3.1
OIIK-1.B.1
15 TpancropT HOCHUTENEH 3apsia B HH3KOPa3MEPHBIX CTPYKTYpax. OIIK-1.3.1
16 HHaTepdepermonnbie 3¢ GeKTH B HU3KOPa3MEPHBIX CTPYKTypax. OIIK-1.3.1
17 ITpOoBOIUMOCTH HU3KOPA3MEPHBIX CTPYKTYP. OIIK-1.3.1
18 TyHHETUpOBaHKHE HOCUTENEH 3apsiaa. OIIK-1.3.1
19 OnHOIEKTPOHHOE TYHHEINPOBAHHUE. OIIK-1.3.1
20 Pe3oHaHCHOE TYHHEIHPOBAHHE. OIIK-1.3.1
21 I'MranTcKOe MarHUTOCOIPOTHBIIEHHE OIIK-1.3.1
22 CuH-KOHTPOJIUPYEMOE TYHHETHPOBAHHE. OIlK-1.3.1
23 Hanoxaactepsl 1 HAHOKPHCTAILIEL. OIIK-1.3.1
24 CBoiicTBa MHAMBHUIYATBHBIX YACTHII. OIIK-1.3.1
25 IMousiTHE 0 KIacTepax. OIIK-1.3.1
26 MerTaTnuecKiue HaHOKITACTEPHI. OIIK-1.3.1
27 MarauTHbIe HAHOKJTACTEPHI. OIIK-1.3.1
28 IMonympoBOAHUKOBBIE HAHOYACTHIIEL. OIIK-1.3.1
29 VriiepoiHble HAaHOCTPYKTYPHI. OIIK-1.3.1
30 DyiepeHsl. OIIK-1.3.1
31 VYraepoaHbie HAaHOTPYOKH. OIIK-1.3.1
32 OOBbeMHBIC HAHOCTPYKTYPUPOBAHHBIC MaTEPHAIIBL. OIIK-1.3.1
33 WurephepeHITMOHHbBIC TPAH3UCTOPBI. OIIK-1.3.1
OIIK-2.V.1
34 IToseBbie TPAH3UCTOPHI HA OTPAXKEHHBIX ITEKTPOHAX. OIIK-1.3.1
OIIK-2.V.1
35 OIIHOBJIEKTPOHHBIE TPAH3UCTOPBI, HJIEMEHTHI M PUOOPHI Ha ux ocHoBe. | OITK-1.3.1
OIIK-2.V.1
36 JInoIbI ¥ TPAH3UCTOPHI HA PE30HAHCHOM TYHHEJIMPOBaHHH. OIIK-1.3.1
OIIK-2.V.1
37 Jlornueckue 371eMeHTHI Ha Pe30HAHCHO-TYHHENIBHBIX PHOOpax. OIIK-1.3.1
OIIK-2.V.1
38 COMHTPOHHBIE TIPHOOPBI. OIIK-1.3.1
OIIK-2.V.1
39 TexHOJIOruH MOTyYCHUSI HAHOMATEPHAIOB U HAHOCTPYKTYP. OIIK-2.V.1
OIIK-2.B.1
40 ITporecchl caMOOpraHU3aluy B HAHOTEXHOJIOT USIX. OIIK-2.V.1
OIIK-2.B.1
41 30H10BbIE HAHOTEXHOJIOTHH. OIIK-2.¥.1
OIIK-2.B.1
42 Hanonurorpadus. OIIK-2.V.1
OIIK-2.B.1
43 MeToipl HCCIIeTOBaHNS HAHOMATEPHATIOB M HAHOCHCTEM. OIIK-2.¥.1
OIIK-2.B.1
44 ITpocBeunBaroiias 3JeKTPOHHAST MHKPOCKOITHSL. OIIK-2.V.1

OIIK-2.B.1




45

ABTOBJ’IGKTpOHHaSI 1 aBTOMOHHAasA MUKPOCKOIIH.

OIIK-2.V.1
OIIK-2.B.1

46

30HI[0B3.51 MHKPOCKOIIHA.

OIlK-2.V.1
OIIK-2.B.1

47

JudpakunoHHbIN aHaIH3.

OIlK-2.V.1
OIIK-2.B.1

48

CnekTpanbHbI{ aHAN3.

OIIK-2.V.1
OIIK-2.B.1

49

3agava. PaccunTaiiTe COOTHOIIEHUE MEXIY IIUPUHON OJHOMEPHOU
MIPSIMOYTOJIEHOM MOTEHIIMAIBHOM MBI ¢ O0ECKOHEYHOH BBICOTOM

Oappepa M dHEpruel nepBoro paspenreHHoro cocrosanus E = 0,05 5B

A7 neKTpoHa ¢ a¢ddexTuBHOl Maccoit m, =0,05m, .

OIIK-1.B.1

50

3amava. PaccumTaiite COOTHOIIEHNE MEXKIY IIMPUHON OJHOMEPHOM
MPSIMOYTOJILHOW MOTEHITUAIEHOM SIMBI ¢ OECKOHEYHOH BBICOTOM

Oappepa M dHepruel nepBoro paspenieHHoro cocrosguud £, = 1B

A7 371eKTpoHa ¢ 2QdexTuBHol Maccoit m, =0,10m, .

OIIK-1.B.1

51

3amaga. PaccunTaiiTe COOTHOLIEHHE MEX Ty ITUPUHOW OHOMEPHOU
MIPSMOYTOJIEHOHM TIOTSHIINATBLHOM SIMBI ¢ OECKOHEYHOM BBICOTOM

Oappepa M dHEprued NepBoro paspenIeHHoro cocrosnua E, =2 sB

1715 37eKTpoHa ¢ 3 dextuBHoit Mmaccoit m, =0,15m, .

OIIK-1.B.1

52

3anava. PaccunTaiiTe COOTHOIIEHHE MEXKY IIIMPUHOM KBAHTOBOM
NPSAMOYTOJIEHOM IOTEHIMAIBHOM MBI ¢ BbICOTOM 6apbepa U, =0,5 5B

U SHEpruei nepsoro paspemennoro cocrosuus E,=0,05U

1151 BJIEKTPOHOB ¢ 3G pekTHBHOI Maccoit m, =0,06m, .

OIIK-1.B.1

53

3agaua. PaccuuraiiTe COOTHOIICHUE MEKY IUMPUHON KBAHTOBOM
NPAMOYTOJILHOM MOTEHIMAILHOM AMBI ¢ BbICOTOH O6apsepa U = 1,0 5B

Y SHEpPruei nepsoro paspemenHoro cocrosguus £ =0,1U,

IS BTIEKTPOHOB ¢ 3G pekTHBHOM Maccoi m, =0,06m, .

OIIK-1.B.1

54

3agaua. PaccuuraiiTe COOTHOIICHUE MEKY IUMPUHON KBAHTOBOM
NPSAMOYTOJILHOM IOTEHIHAIBLHOM MBI ¢ BbICOTOM Oapbepa U =3 2B

U SHEpPIuei nepBoro paspemenHoro cocrosuus E,=0,5U, s

3JIEKTPOHOB ¢ 3G pekTHBHOI Maccoi M, =0,06m, .

OIIK-1.B.1

55

3amava. PaccumTaiite 3Ha4eHNE UPUHBI TPSAMOYTOIBHOMN
MOTCHIMAIIHON SIMBI, IPH KOTOPOM SHEPTEeTUUECKUH 3a30P MEXKY
MEPBHIM M BTOPBIM Pa3pELICHHBIM COCTOSHUSAMH B HEil ObLI

pasen 0,05 5B npu sddexTHBHOI Macce snekTponos M, =0,06 m,

1 BoicoTe Oapbepa U =25Bu U = .

OIIK-1.B.1

56

3ajava. PaccumnTaiite 3HaUeHNE MUPUHBI IPAMOYTOIBHON
IToreHnManbHOM MBI, IPH KOTOPOM SHEPTETUUECKHUN 3a30p MEXKAY
MEPBHIM M BTOPBIM Pa3peLICHHBIM COCTOSHUSMH B HEll ObLT

pasen 0,1 5B npu >ddexTuBHoil Macce snexktporos M, =0,06 m,

u BeIicoTe Oapbrepa U =25Bn U =00,

OIIK-1.B.1

S7

3ajmaua. PaccumnTaiite u moctpoiite rpaduk 3aBUCHUMOCTH

IJIOTHOCTH COCTOSIHUM 3JIEKTPOHOB B KBAaHTOBOM IJIEHKE TOJIIIMHOMN
20 uM ot 3Hepruu E , oTcunThiBaeMOM OT 1HA 30HBI IPOBOAUMOCTH
MOJIYIIPOBOJHMKA, U3 KOTOPOTO OHM U3TOTOBJIEHBI, IPH 3G GEKTUBHOM

macce snexrpona 0,04 m, .

OIIK-1.B.1
OIIK-2.V.1
OIIK-2.B.1
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3agaua. Paccumraiite u moctpoiiTe rpaguk 3aBUCUMOCTH TJIOTHOCTH
COCTOSHHIT 2JIEKTPOHOB B KBAHTOBOM IIHYpe ¢ cedeHneM 20x 20 HM?
oT sHepruu E , oTcunThiBaeMOM OT THA 30HBI MPOBOJAUMOCTH
MOJYTIPOBOJIHUKA, U3 KOTOPOTO OHH U3TOTOBJIEHBI, PU () HEKTUBHOMN

macce snekrpona 0,04 m, .

OIIK-1.B.1
OIIK-2.Y.1
OIIK-2.B.1
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3amaua. PaccunraiiTe n moctpoiite rpaduk 3aBHCHMOCTH TUIOTHOCTH
COCTOSIHHIT 2JIEKTPOHOB B KBaHTOBOH Touke 20x 20x20 HM

ot 3Heprun E , oTcunThIBaeMO¥ OT THA 30HBI IPOBOJUMOCTH
MTOJIyIPOBOJHHKA, U3 KOTOPOTO OHH M3TOTOBIIEHBI, TPpH 3((HEKTUBHON

macce snexTpona 0,04 m, .

OIIK-1.B.1
OIIK-2.V.1
OIIK-2.B.1
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3agaya. Paccumraiite u  mocTtpodiTe  TpaduUK  3aBUCHUMOCTH
KOHIIEHTPAllM{  3JIEKTPOHOB B KBAHTOBOW IJICHKE NPH KOMHATHOM
TeMIepaType OT IMOJOKEHHs YPoBHI PepMH OTHOCHTEIBHO THA 30HEI

nposogumoct  (E. —E.) B momympoBonHuke, M3 KOTOPOro OHHU

W3roToBJeHbl. TonmHa kBaHTOBOW TuieHKH — 10 HM. DddexTuBHas
macca snekrpona — 0,07 m, . Otnowmenue (E_ —E,)/(k,T) BappbUpOBaTh

B mpeaenax ot -4 go +10.

OIIK-1.B.1
OIIK-2.V.1
OIIK-2.B.1
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3agava. Paccumraiite W  mocTpoiiTe  TpadHWK ~ 3aBUCHMOCTH
KOHILIGHTpPAlMyd  3JICKTPOHOB B KBAHTOBOM IIHYpPE NPH KOMHATHOM
TEMIICpAType€ OT IMOJIOKCHUSA YPOBHIA (DepMI/I OTHOCHUTCIIbHO JHA 30HBI

(E. —E,) B momympoBOIHHKE, U3 KOTOPOrO OHH
Ceuenne KBaHTOBOTo ImmHypa — 10x10 =M
OddpexruBnas macca snekrpona 0,07 m, . Ornomenne (E. —E.)/(k,T)

IpOBOAUMOCTHU

HU3rOTOBJICHBI.

BapbHUpOBaTh B mpejenax ot -4 1o +10.

OIIK-1.B.1
OIlK-2.V.1
OIIK-2.B.1
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3amaua. Paccumraiite W mocTtpoiiTe  rpadMK =~ 3aBUCHMOCTH
KOHIIEHTPAllM{ 3JIEKTPOHOB B KBAaHTOBOW TOYKE IIPM KOMHATHOMN
TeMIepaType OT HOJOXeHHsI YpoBHS DepMU OTHOCUTEIHHO JIHA 30HBI

nposogumoctn (E. —E) B momynpoBojHmKe, H3 KOTOPOTO OHH
10x10x10  um’.
0,07m,.
(E. —E,)/(k,T) BapbupoBaTh B mpeenax ot -4 mgo +10.

HU3TrOTOBJICHBI. Pa3MCpI>I KBAaHTOBOM TOYKH —

Oc¢dextuBHass  macca  JJIEKTpoOHA — — OTtHowenue

OIIK-1.B.1
OIIK-2.V.1
OIIK-2.B.1
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3agaua. Paccumraiite pasmep cepruueckoil KBaHTOBOW TOUKH,
nsrotoBieHHo n3 CdSe, obecrneunBarOIIHii UX JTIOMUHECIICHIIMIO Ha
mmHax BoaH 440 u 480 uMm. Onennre OTHOCUTEIBHBIA BKIAT
KYJIOHOBCKOI'O B3aUMOJICUCTBHSI DJIEKTPOHOB C JABIPKAMHU U
PHUIOEPTrOBCKOM MPOCTPAHCTBEHHOM KOPPESLMH SHEPTUH.

=1,75 »B; m; =0,13m,; £=5,8.

Hnst sroro marepuana npumure E

OIIK-1.B.1
OIIK-2.V.1
OIIK-2.B.1
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3agaya. Paccunraiite pasmep cepruueckoil KBaHTOBOW TOUKH,
nsroroBiieHHo# n3 CdSe, obecrneunBarOIHii HX JTIOMUHECLICHIIMIO Ha
mmHax BoaH 520 u 560 M. OueHnTe OTHOCUTEIBHEIN BKIIA
KYJIOHOBCKOT'O B3aUMOJEHUCTBYS SJIEKTPOHOB C ABIPKAMHU U
PHUIOEPTrOBCKOM MPOCTPAHCTBEHHOM KOPpENsIuuy 3Heprum. Jis
=1,75 »3B; m: =0,13m,; €=5,8.

9TOro MaTcpuaja NpuMnUTe Eg bulk

OIIK-1.B.1
OIIK-2.V.1
OIIK-2.B.1
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3anmaua. PaccumnTaiite KO3 PUIIMEHTHI TPOXOKICHUS U OTPAKCHUS
31IEKTPOHOB ¢ 3 dexTuBHOM Maccoii M, =0,06 m; npu ux

JBYOYKCHUU HaJl IPSAMOYTOJIBHBIMU MTOTEHIIMATHHBIMU OapbepaMu
BbIcOTOM U, =2 1 3 5B B 3aBUCHMOCTH OT SHEPIUH 3THX SJIEKTPOHOB.

OIIK-1.B.1
OIIK-2.V.1
OIIK-2.B.1
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3anmaua. PaccuuTaiite KO3 QUIIMESHTHI TPOXOKICHUSI U OTPAKCHUS
31EKTPOHOB ¢ 3 dexTuBHON Maccoii M, =0,06 m; npu ux

OIIK-1.B.1
OIIK-2.Y.1
OIIK-2.B.1




JBIDKEHUU HaJl PSIMOYTOJIBHBIMU TOTCHIUATBHBIME Oapbepamu
BbicoTOM U, =4 1 5 5B B 3aBUCHMOCTH OT SHEPI'MH TUX 3JIEKTPOHOB.

67 3amava. Paccuuraiite ckopocTh 00pa3oBaHMs KPUCTAJUTUTOB U3 OIIK-1.B.1

KPUTUYECKUX 3apOJIblliie pa3MepoMm | HM B 3aBUCUMOCTH OT OIIK-2.V.1

Temneparyphl B uanaszone 400-700 °C B cucteme ¢ napamerpamu OIIK-2.B.1
Ag=5-10" Jx/M%, 6" =0,03 Jux/m?, E, =0,025B.

68 3agaua. PaccuuTaiiTe ckopocTs 00pa30BaHuUs KPUCTAILIUTOB OIIK-1.B.1
U3 KPUTUYECKUX 3apOJIbIIIEH pa3MepoM 2 HM B 3aBUCUMOCTH OT OIIK-2.YV.1
Temnepatypsl B nanasone 700-1000 °C B cucteme ¢ napamerpamu OIIK-2.B.1
Ag =5-10" Juk/™®, " =0,03 JIx/™?, E, =0,029B.

69 3agaua. PaccuuraiiTe BONIBTAMIIEPHYIO XapaKTEPUCTHKY OIIK-1.B.1
IBYXOaphepHON OTHOIEKTPOHHOM CTPYKTYpHI B nuamazone 0 — 3 B OIIK-2.YV.1
C pa3InYHBIMU TYHHEJIbHBIMU TPO3PAYHOCTIMH 0aphEpOB PH OIIK-2.B.1
3Ha4eHUH MEHbIIEH TYHHEeNbHOH npo3paunoct T =0,7 mis
3HaYeHHs eMKOCTH ocTpoBKa 5-107%° .

70 3ajgada. PaccumnTaiite BOMIbTaMIEPHYIO XapaKTEPUCTUKY OIIK-1.B.1
IBYXOaphepHON OTHOIEKTPOHHOM CTPYKTYpHI B nuamazone 0 — 3 B OIIK-2.YV.1

C pa3IMYHBIMH TYHHEIBHBIMH TIPO3PAYHOCTIME 0aphepoB Mpu OIIK-2.B.1
3Ha4eHUH MEHbIIEH TYHHEeNBHOH npo3paunHoct T =0,7 mst
3HAYEHHs eMKOCTH ocTpoBKka 2-107%° @,

71 3agaua. Paccuuraiite ycinoBus moanep XKaHusi B OCTPOBKE OIIK-1.B.1
OJTHOJIEKTPOHHOT'O TPAH3UCTOPA MOCTOSIHHOTO KOJIMYECTBA OIIK-2.V.1
anexTpoHoB N =0, 1, 2 B 3aBUCHMOCTH OT IIOTEHIIHAJIA 3aTBOPA B OIIK-2.B.1
quanas3oHe 0 — 3 B npy 0gMHAKOBBIX EMKOCTSX UCTOKA M CTOKA
C, =C, =10"" ® u emxoctH 3atBOpa C, =10"'® ®. Haiizure paGoune
TEMIIEPATypPHBIE YCIOBHS AJIsl 3TOT0 TPAH3HUCTOPA.

72 3amaua. PaccunraiiTe ycmoBus OIIEPKaHUAS B OCTPOBKE OIIK-1.B.1
OJTHORJIEKTPOHHOTO TPAH3UCTOPA MOCTOSIHHOTO KOJIMYECTBa dIEKTPOoHOB | OITK-2.V.1

N =3, 4, 5 B 3aBUCHMOCTH OT NOTEHIHANA 3aTBOpa B auanasone 0 —3 B | O[TK-2.B.1

TIPY OJIMHAKOBBIX EMKOCTSIX McTOKa i ctoka C. =C, = 10" du

emkocTH 3atBopa C, =107*® ®. Haiizure paGoune TemmepaTypHbIe

YCIIOBUS JIJISL 5TOTO TPAH3HUCTOPA.

Bormpocsr (3amaun) 1is 3ageta / qudd. 3aueTa npeacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3auera
Ko
Ne /i [Tepeuens BompocoB (3amau) auis 3aueta / mudd. 3auera A
WHAMKATOpa

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

[lepeuenp TeM s KypcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOH paboThI
npeJIcTaBIeHbI B Ta0nwmie 17.
Tabauna 17 — IlepeyeHs TeM Uit KYPCOBOTO IPOEKTUPOBAHMUS/BBIIIOJIHEHUSI KYPCOBOI pabOThI

Ne /i [TpumepHBIi TepeyeHp TeM TSl KypCOBOTO MPOSKTHPOBAHMS/BBITIOITHEHUS
B KypcoBOH paboThI
Y4eOHBIM IJIAHOM HE IPEYyCMOTPEHO
BOHpOCI)I A1 OPOBCACHUA HpOMe)I(YTO‘IHOfI arréCtallin B BUAC TCCTUPOBAHUA

npecTaBieHbl B Tadnuie 18.

Tabnuna 18 — [IpuMepHbIi IepedeHb BOMPOCOB JJIsi TECTOB

\ Ne /it \

ITpuMepHbIi IepedeHb BONPOCOB JIJIsl TECTOB

Kon




HWHJUKaTOpa

He npenycmotpeno

[lepeyeHb TeM KOHTPOJBHBIX PA0OT MO AMCHHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus, IpeICTaBICHBI B Ta0wmie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /it [TepeyeHb KOHTPOIBHBIX PaOOT

He npenxycmotpeHo

10.4. MeTtognueckue  Marepuanbl,  ONPEACTSAIONIAE  HPOLEAYpPhl  OLICHUBAHHS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (OPMUPOBAHMS KOMIIETCHLMH, COJEpXKarcsi B
JOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTUpyrOImMX MOPSAJOK MU IPOLEAYypY
IPOBE/ICHUS TEKYIIEro KOHTPOJIs yCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTaluu 00ydaroImuxcs
I'VAIL

11. Meroauyeckue yka3aHus i1 00y4YalOIMUXCs 110 OCBOCHUIO JTUCIUTUIMHBI

11.1. Meroauveckue YyKazaHusl Il OOYydYalOIIMXCSA 110 OCBOCHHIO JICKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHblM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
nIy0OKOe U SICHOE HW3JNIOKeHHEe ydeOHoro marepuana. HasHaueHWe COBPEMEHHOH JICKIIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 110 TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUWsS, HOBEHIIMX
JOCTHKEHUI HayuyHOM MbIciu. B yueOHOM mporecce JeKIusi BBIIOJIHAET METOAO0JIOTHYECKYIO,
OpTraHU3aIMOHHYI0 U WHPOPMAITMOHHYIO (DyHKIMHU. JIeKus pacKpbeIBaeT MOHATHIHBIN ammapat
KOHKpPETHON oO0jacTu 3HaHMA, €€ MpoOJeMBbl, JaeT LEeIbHOE MPEJICTaBICHHE O IUCIUIUIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIUTLTTHAMH.

[InaHupyemMble pe3yabTaThl IPU OCBOSHUU 00YYAIONIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUHN, YpPOBEHb
KOTOPBIX OIPEAEIISIETCS LeJIEBOW YCTAaHOBKOM K KaKJ10M KOHKPETHOH TeMeE;

— TIOJy4eHUE OIMBITa TBOPUYECKON pabOTHI COBMECTHO C IPEIOJIaBATEIIEM;

— pa3BuTHE TNPO(ECCHOHAIBHO-IEIOBBIX  KAadecTB, JIIOOBH K  TpeaMeTy |
CaMOCTOSITEILHOTO TBOPYECKOTO MBIIIITICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JJIsi CAMOCTOSTENIbHON paboTHI;

— TIONy4YeHUE 3HAHUW O COBPEMEHHOM YpOBHE pAa3BUTUS HAyKW U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKalIIne TObl;

— HAYYUTHCS METOJMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICTU U
MOJIOKEHHUsSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSITh WX B  Pa3IMYHBIX
(bOpMyITUPOBKax);

— TOJy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHH.

JIeKuMOHHBI  MaTepual MOXET COIPOBOXKIATbCA JEMOHCTpalMed CIIalIoB W
UCIIONIb30BAaHUEM pa3laTOYHOTO MaTepuaja TMpH MPOBEICHUU KOPOTKUX JHCKYyCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK I10 TUCIUTUIHHE.

CTpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepuana:

—  (hopMyTHPOBKY TEMBI JICKIIUU;

—  yKa3zaHHe€ OCHOBHBIX M3Y4YaeMbIX Pa3/ieJOB MU BOIMPOCOB M MPEANoIaraeMblx 3aTpaT

BPEMCHH Ha UX U3JI0KCHUE;

—  U3IOKEHHUE BBOJIHOM 4acTy;

—  HU3JI0XCHHE OCHOBHOM YaCTH JICKIIUH;

—  KpaTKue BBIBOJBI [0 KaXKIOMY U3 BOIIPOCOB;

—  3aKJIIOYEHHUE;




—  PEKOMEHJALMH JTUTEePaTyPHBIX HCTOYHUKOB IO M3J1araéMbIM BOIIPOCAM.

TpeGoBanusi K CTPYKTYpPH3AIMH JIEKIIMH ONPEICIIIOTCS TPeOOBaHMSIMHU OOCCTICUCHHS
KayecTBa JIGKIWA W HEOOXOTUMOCTBIO YIPABICHUS ATHM MpoIeccoM. JIeKius Kak 3JIeMEHT
00pa30BaTeNbHOTO MpoIiecca JOMKHA BKIIIOYATh CIEAYIOIINE ATAlbl:

1. HavyanpHBIA STall KaXkKAOro JIEKIIMOHHOI'O 3aHSATHUS — OIJIAII€HHE OCHOBHOM TEMBI
JEKIMM C KpPaTKOW aHHOTalMeld NpeajaraéMbIX Il M3Y4YEHHs BOINpPOCOB. JIekTop noimkeH
COOOIIUTH, O TPHUMEPHOM TIUIAHE MPOBEICHUS JICKIMU U MPEAINOoJIaracMOM pacIpeIeICHUN
Oromxera BpeMeHH. Ecnu ouepeHoe 3aHSATHE SBISETCS MPOAODKEHUEM Mpelblayllel JeKIuy,
HEOOXOUMO KpaTKo C(HOPMYIHPOBATh MOJYyYCHHBIE PAaHEE pPEe3ybTaThl, HEOOXOTUMBIC IS
MIOHUMAaHUS U YCBOEHUS U3y4aeMbIX BOIIPOCOB.

2. B BBOJHOW YacTH JOCTATOYHO KPATKO XapaKTePU3yeTCs MECTO M 3HAUCHHUE JTaHHOU
TEeMBbI B Kypce, J1aeTcsi 0030p BaXKHEUIINX MCTOYHUKOB U (HOPMYIHUPYIOTCS OCHOBHBIE BOMPOCHI
WIH 337a4d, PEIIeHUE KOTOPBIX HEOOXOMUMO ISl CO3JaHHS CTPOWHOW CHUCTEMBbI 3HAHWHA B
JaHHOW mpeaMeTHOW obOsactu. B 3TOH uacTu JEKUUMU JIEMOHCTPUPYIOTCS OCHOBHbBIE
MEAarornYecKue METOJIbI, KOTOpPhIE OYIyT HCIIOJIb30BAThCS TPU H3IIOKEHWU Marepuaia |
YCTaHABIIMBAETCSI KOHTAKT C ay IUTOPHEH.

3. OcHOBHasl 4YacTh JICKIIMU UMEET CBOCU IEIbI0 PACKPBITHE COJCPKAHUS OCHOBHBIX
BOIIPOCOB WJIM PA3/JEJIOB U ONPENEIAETCS JIOTUUECKOW CTPYKTYpoH IutaHa Jiekuuu. llpu stom
UCIIOJIB3YIOTCS OCHOBHBIE TMEJarOrMYecKUe CHOCOObl M3JI0KEHUS Marepuaia: OIKMCaHue-
XapaKTepUCTHKA, IIOBECTBOBaHHE, OOBsICHEHHE U Jp. JIeKTOp [OMKEH Takke YyMeso
UCTIONB30BaTh J()(PEKTUBHBIE METOAMYECKHE TIPUEMbl U3JIOKEHUS Marepualia - aHallu3,
00001IeHre, UWHAYKIHIO, JCAYyKLHI0, NPOTHUBOIOCTABICHUSA, CpaBHeHWs W T. [,
obecreunBarolue J0CTaTOYHO BHICOKUN YPOBEHb KaueCcTBa y4eOHOTO Ipoliecca.

4. B 3akiIr04YMTeNbHOM YacTU JIEKIUH MPOBOIAT 0000IIeHHe Haubosiee BaXXKHBIX H
CYIIECTBEHHBIX BOIIPOCOB, JICTAIOTCS BEIBOJIBI U (DOPMYITHPYIOTCS 3aJla4¥ JJIsi CAMOCTOSATEIbHON
pabotsl ciymareneid. OcTaBiieecss BpeMsl UCIOIB3YIOT JJISI OTBETOB Ha BOMIPOCHI, 3a/1aBacMbIe
CIyLIATEIsIMU, U, IO BO3MOKHOCTH, JIs1 JUCKYCCUU O COJAEPKAHUU JICKIUH.

TpeOoBaHMsl K NPOBEIECHUIO JIEKIIUN

CopepxaHue  JEKIMOHHOIO  MaTepuana  JOJDKHO  CTPOTO  COOTBETCTBOBATh
CoJlep)KaTelbHOM YacTH YTBEPKACHHOM pabodeil yueOHONW mporpamMmbl JUCHUIUIMHBI U
00eCreunTh BINMOJIHEHHE CIEAYIOMUX GYHKIMN A5 TaHHOTO BUJIA 3aHATHA:

— wHGOPMAITMOHHYIO (M3/1araeT HeOOXOAUMBIEC CBEICHHS),

— CTUMYJMPYIOLIYI0O U MOTHBALIMOHHYIO (ITPOOYXKIaeT HHTepeCc K TeMe, (hopMUpOBaHHE
MO3HABATEJIIbHOTO MHTEpeca K COACpPKAHMIO Y4YeOHOM IUCHMIUIMHBI U NPOQecCHOHATbHON
MOTHUBAIMH OYyIyIIEero CHelHaiucTa, CoIeHCTBIE aKTUBU3AIIMM MBILIUICHUS CTYJIEHTOB),

— BOCIHUTHIBAIONIYIO ((DOpMUPOBAHNE CO3HATEILHOTO OTHOILIEHUS K MPOLIecCy 00yUYeHMs,
CTPEMJIEHUS] K CaMOCTOSITEIbHOI paboTe M BCECTOPOHHEMY OBIAJACHUIO MPO(ecCHOHATBHBIMU
HaBBIKAMH),

— Pa3BUBAIOIIYIO (JIa€T OLICHKY SIBIICHUSM, Pa3BUBAET MBIIICHHE),

— OpHUEHTHPYIONIYIO (B MpobiiemMe, B IUTepaType),

— Pa3bIACHAIOUIYIO (HampaBlieHHasl PeXe Bcero Ha (popMUpOBaHNE OCHOBHBIX MOHITUN
HaYyKH),

— yOexnaroniyo (¢ akLleHTOM Ha CUCTEME JI0Ka3aTeNbCTB).

Hesamennma nexnus ¥ B QyHKIMH CUCTEMATH3AIMK U CTPYKTYpPHUPOBAHUSI BCETO MacCHBa
3HaHuil no naHHOM mucuuruinHe. Conepkanue M ¢Gopma MPOBEIEHHs JIEKIIMOHHOTO 3aHATHS
JTOJKHBI ~ COOTBETCTBOBAThH  TpeOOBAHMSIM,  ONPEACNAIONIMM  KAadeCTBEHHBIH  YPOBEHb
oOpa3oBatensHOro nporecca. K Hum otHOCATCS:

— Hay4Hass 00OCHOBAaHHOCTb, MH(OPMATHUBHOCTh U COBPEMEHHBIN HAyuYHBI YpPOBEHb
JUJAKTUYECKUX MaTepUaloB, U3J1araéMbIX B JIEKIUY;

— METOAMYECKH OTpaboTaHHas M yAOOHas [Js BOCIPHUSATHS IOCIEI0BATENbHOCTD
M3JI0’KEHUS M aHAJIN3a, YE€TKAasl CTPYKTYpPa U JIOTMKA PACKPBITHS U3JIaraéMbIX BOIIPOCOB;
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— riyOokas ~ MeroauMdeckas — mpopaOoTka — MPOOJIEMHBIX — BOIPOCOB  JICKIIHH,
JIOKa3aTeIbHOCTh W apTyMEHTHPOBAHHOCTh, HAJIMYHE JOCTATOYHOTO KOJMYECTBA SPKHUX,
yOeIMTENbHBIX IPUMEPOB U HAYYHBIX JOKA3aTEIbCTB;

— SIPKOCTH M3JIOKEHUS, IMOIIMOHAIBHOCTD, MCIOIb30BaHHE 3()(HEKTHBHBIX OPATOPCKUX
NPUEMOB - BBIBEJICHUE TJIABHBIX MBICICH U TOJIOKCHUH, MOTYEPKHUBAHUE BBHIBOJOB, H3JI0KCHUE
JOCTYIHBIM U SCHBIM S3BIKOM, pPa3bsICHEHNE BHOBb BBOJMMBIX TEPMHUHOB U HAa3BaHMUIA;

— BOBJICYCHHE B I[IO3HABATENIBHBIM NPOLECC ayAWTOPHH, AKTHBHU3ALMUS MBIIICHUS
cllymartenei, HOCTaHOBKA BOIIPOCOB /ISl TBOPYECKOMN IS TEIbHOCTH;

— HCHOJB30BAHME TEXHUYECKHX CPEACTB OOYYEHHs, HArTIAAHBIX MOCOOMH, IIAKaTOB U
IO  BO3MOXHOCTH  ayAMOBHM3YaJIbHBIX  JUJAKTHUYECKHX  MaTEpHAJOB,  yCHJIMBAIOIINX
3¢ (HEeKTUBHOCTH 00Pa30BaATEIBHBIX TEXHOJIOTHH.

11.2. Meroauueckue yKazaHus JJis1 OOYyYAIOIIUXCS 10 YYaCTHIO B CEMHUHApaX (yueOHbIM
RAAHOM 1O NPEOYCMOMPEHO)

11.3. Metoauueckue ykasaHus Uil OOyYaroIUXCs 0 HPOXOKICHHUIO MPAKTHUECKUX
3aHATHI

[TpakTuyeckoe 3aHATHE SBISIETCS OJHOM M3 OCHOBHBIX (POPM OpraHu3aluM y4eOHOro
npoIiecca, 3aKII0YalonIasics B BBITOJTHEHUH 00yYalOUIMMHCS MTOJI PYKOBOJICTBOM IIPETIO1aBaTENs
KOMILIEKCa Y4eOHbIX 3aJJaHUH C LEeJNbI0 YCBOEHHMsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCLUILINHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OIIbITAa TBOPUECKOM €ATEIbHOCTH.

[enbto NpakTHYECKOro 3aHATUS Ul 00Yy4aroIIerocs sBIsSeTCs] NPUBUTHE O0yUaIOIIUMCS
YMEHUH U HAaBBIKOB IIPAKTHUYECKOU EATEIbHOCTH 110 U3Yy4aeMOM AUCLUIUIMHE.

[Inanupyemble pe3yapTaThl 1P OCBOEHUH 00yUYaOIMIMMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alys 3HaHUW IpU pelleHUH
KOHKPETHBIX 3a7a4;

— Dpa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIIbBHOCTH  MBILUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMM METOJAMH M METOJUKAMH M3Y4YeHHsS KOHKPETHOW YyueOHOM
JUCLUTIINHBI;

— BBIpa0OTKa CIMOCOOHOCTH JIOTMYECKOTO OCMBICICHUS] TONYYEHHBIX 3HAHUHA JUIS
BBIIIOJIHEHUS 3aJaHUN;

— obecrnevyeHue palnroHAIBLHOIO COYETaHHs KOJUIEKTMBHOM M MHIUBHUIyaTbHON (GopM
00y4eHwusI.

TpebGoBaHus K TPOBEICHUIO TPAKTUICCKUX 3aHATHH

[To cBoeli TeMaTHKe MPaKTUYECKUE 3aHATHUS JOKHBI: HMETh PaIllMOHATHHO BEICTPOCHHYIO
CTPYKTYpY; COTJIACOBBIBATHCSA C COJIEP)KAHUEM JTUCITUILIMHBI, MPEIyCMAaTPUBAThL OTPAOOTKU U
pa3BuTHe Mpo(decCHuOHANBHBIX YMEHUH; pa3BUBaTh WHTEIUIEKTyallbHbIE YMEHHUS CTYACHTOB;
OTMEUAThCS BBICOKMM HAyYHO-TEOPETUICCKUM YPOBHEM; OBITh HAUICKAIINM 00pa3oM
00eCreYeHHBIMU TUJAKTHIECKUMHU MaTeprallaMy U CPeJCTBAaMHU O0YUYESHHUSI.

B npomecce mpakTHUECKOro 3aHATUS JIOJDKHO OOECHeuMBATHCA: KOHCTPYKTHUBHOE
B3aMMOJIeiCTBHE U OOIIeHHE, T0OpOKETATeNFHOCTh M YBOXKEHNE B OTHOIICHUSX MPEToaaBaTens
CO CTy/JE€HTaMH, OOBEKTUBHOCTh W TPeOOBATEIHHOCTH TPEIOJaBaTEIsl OTHOCHUTEIFHO OIEHKU
y4eOHBIX JOCTH)KCHHU CTYJIEHTOB; BBICOKHN YpPOBEHb CaMOCTOSITENIBHOCTH M aKTHBHOCTHU
CTYJICHTOB, YMEHHEM TMpEToAaBaTeNss HajlaJuTh KOHTAaKT C ayJuTOpHeH, NpeaoTBpaliaTh
BO3HUKHOBEHHE KOH(DIUKTHBIX CHUTYyallMii, a B CIydyae BO3HUKHOBEHUS YMETh HX YCTPaHUTH;
YMEHHE TTOIIEPKUBATh PAaOOTOCIIOCOOHOCTH CTY/ICHTOB.

TUNUYHBIME CTPYKTYPHBIMU DJIEMEHTAMH 3aHSTHS SBISIOTCS: BBOJHAs, OCHOBHAs U
3aKJIIOUUTENbHAS YaCTH.

Beoonas yacme obecnieunBaeT MOArOTOBKY CTYJICHTOB K BBIINOJIHEHUIO 331aHUI paboThl. B
€€ COCTaB BXOJISAT:
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* (opmynupoBKa TEMbI, IEAM W 3a1ad 3aHATHS, OOOCHOBAaHHEC €ro 3HAYUMOCTH B
pohecCHOHaNBHOM MOATOTOBKE CTYICHTOB;

* pPacCMOTpEHHUE CBS3EH JaHHOM TEMBI C IPYTUMHU TEMaMH Kypca;

*  U3JI0’)KEHHUE TEOPETHUECKUX OCHOB PaOOTHI;

* XapaKTepUCTHKA COCTaBa U OCOOCHHOCTEH 3alaHUi PabOTHI M OOBSICHEHHE MOJXOJO0B
(MeTo10B, ClIOCOOOB, IPUEMOB) K VX BBITIOJTHCHHIO;

* XapaKTepUCTHKA TPeOOBAHMIA K pE3yIbTaTy paOOTHI,

* BBOJHBIM HMHCTPYKTaX MO TEXHUKE OE30MacHOCTH MPH HKCIUTyaTallud TEXHUYECKUX
CPEJICTB;

* MPOBEpPKa FOTOBHOCTHU CTYJICHTOB K BBITTOJHEHUIO 33JaHUI paOOTHI;

* npoOHOE BHIMOJHEHHUE 33JaHUI 101 PYKOBOACTBOM IIPETIOAaBATENs;

* YKa3aHHs MO0 CAMOKOHTPOJIIO PE3yJIbTATOB BITIOJHEHUS 3aIaHUI CTYIEHTAMU.

OcHosHas wacmp TPEANOTAraeT CaMOCTOSITENIbHOE BBINOJHEHUE 33JlaHUN CTYJIEHTaMH.
MosKeT cOIpoBOKIATHCA:

* JIOTIOJTHUTEILHBIMH Pa3bsICHEHUSIMU 110 XOAY PabOTHI;

* YCTpaHEHHEM TPYAHOCTEH MpHU BBINOJIHEHUHU 3aJaHUIl paOOTHI;

*  TEKyIIMM KOHTPOJIEM U OIICHKOH pe3yJIbTaTOB PabOTHI;

* ToJJepKaHHeM B pab04YeM COCTOSIHUU TEXHUYECKUX CPEJICTB;

* OTBETaMH Ha BOMPOCHI CTYJEHTOB.

3axnouumenvras yacms COOCPIKUT:

* T0JIBeICHHE OOIIMX UTOTOB (ITO3UTUBHBIX, HETATUBHBIX ) 3AHATHUS;

* OILIEHKY pe3yIbTaTOB PaOOTHI OTACIBHBIX CTY/ICHTOB;

* OTBETHI HA BOIIPOCHI CTY/ICHTOB;

* BBIJAYy PEKOMEHIANNN MO YIYYIICHUIO TIOKa3aTeyel paboThl U YCTPAHESHUIO TIPOOEIIOB
B CCTEME 3HAHUM U YMEHUH CTYJEHTOB;

* cOOp OTYETOB CTYJICHTOB IO BBHIMOJHEHHOM padOTe 71l TPOBEPKH MPETIOaBATEIIEM;

W3II0KEHUE CBEJICHUI O MOATOTOBKE K BBHIMIOJHEHUIO CIEAyIONIel paboThl, B YaCTHOCTH,

0 MOJIeKAIIeH U3YUEHUI0 YIEOHOM JTUTEpaType.

11.4. Meroauueckue yka3aHus JUIsi OOy4alOUIUMXCS IO BBIMOJIHEHUIO JIaOOPaTOPHBIX

pabot

B xoze BbimosHeHUs 1abopaTOpHBIX pabOT oOydaromuiics AOKEH YIIIyOuTh WU
3aKpENUTh 3HAHUSA, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKON M TEXHUKOMN
SKCIIEPUMEHTa B COOTBETCTBHM C KBaJIM(PUKAIMOHHON XapaKTEPUCTUKON 00ydaromerocs.
Brimonnenue mabopaTOpHBIX pabOT COCTOMT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKON, pacueTHO-
AQHAJMTUYECKON YacTe U KOHTPOJIBHBIX MEPOIIPUSATHH.

BrimonHenue 51abopaTopHBIX pabOT OO0yyaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3Y4YEeHUS JUCLUIUIMHBI, ONpeNesiseMOol Y4YeOHBbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCreynBaroIIUM peIIeHUe CIeIyIOIUX OCHOBHBIX 33/a4 00y4aromerocs:

— T[pHOOpeTeHHe HAaBBIKOB HCCIIEJAOBAaHHUS MPOIECCOB, SBJICHUH M  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW JUCIUIINHBL,

— 3aKperuleHHe, Pa3BUTHE M JleTalu3alMsl TEOPETUYECKUX 3HAHHM, MOJyYeHHBIX Ha
JEKIUSX;

— ToJlyueHHe HOBOW MH(OpMAIUH 110 N3y4aeMOW JUCIUILINHE;

— TpuUOOpeTeHHE  HABBIKOB  CAMOCTOSITEIbHOM  paboTel ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM H PUOOPAMH.

3ajaHue u TDG6OBaHI/I${ K ITPOBCACHHUIO J'Ia6ODaTODHBIX Da6OT

3aoanue k npogedenuio 1ab6opamopHol pabomul ONPENENIeTCs UENbI0 IPOBEICHUS 3TON
paboThI, COIAEPKUT HMCXOIHBIE MAHHBIC UISI TPEABAPUTEIHHOTO TEOPETHUYECKOTO pacueTa, a



TAaK)K€ OJKCIEPUMEHTAJIBHOIO HCCIEJOBAHUN XapaKTEpUCTUK M IapaMeTpPOB YCTPOWUCTB H
IIPOLIECCOB.

Hanpumep, B nmaboparopnoii pabore Nel«PeHTreHOCTPYKTYpHBINA aHAlU3 KPUCTAIIIOBY
JUId aHalIM3a TOJMKPUCTAIUIOB ompenensercs (a3oBblii cOCTaB Marepuana MO JaHHBIM O
MEXIUIOCKOCTHBIX paccTosiHusAX 2L. 3aech paccuMThIBAIOTCA PEHTTEHOTPAMMBI, IOJIYUYEHHBIE

npu usdydenun K-cepuu ¢ HabopoM BOJH A H 7\.6. HeoOxonumele 1s1 pacdyera JaHHbIC

a

yKa3aHbl B KapTOYKE WHIMBUAYAILHOTO 3aJaHUH IS KaXKIOTO CTYJCHTA B CICAYIONIEM BHJIE
(pucyHok 1).

PACYET JIMHU PEHTTEHOT PAMMBI Ne23
Marepuan anoja — Meib
A, =1,542 10710y, 7‘6 =1,392-10 "y
Pannyc obpazua — 0,7 mm
Paccrosuue 2L, Mmm MHTEeHCUBHOCTD JTUHUM
36 Cnabas
39,8 Oco00 cunbHas
41,5 Ouenb cirabas
46 Cpennsist
59,3 Ouenb cirabas
66,2 Cnabas
70,5 Ouenb cirabas
79,3 Cpennsist
83,4 Ouenb ciiabas

Pucynok 1 — Kaprouka nHAMBUyaTbHOTO 3aJaHUS

3amaHue, omnpeaensiollee XoJ  J1a0OpaTOPHBIX  HCCIENOBAaHUI  NpPHUBEIEHO B
METOJIMYECKUX YKa3aHMsIX, peacTaBieHHbIX B oubnunoreke ['YAII ([621.38 / ®50] ®usuueckue
OCHOBBI 3JIEKTPOHUKH: METOJUYECKHE yKa3aHHWA K BBINOJHEHHIO JlabopaTopHbx padotr/ B.I.
Hedenos, O.H. HoBuxosa, 3.A. Cykazos. — CI16.: ['YAIIL 2008.— 72 c., 150 3k3.).

B mabGopatopubix paborax No2 —5 3amaHusi comepkaTcsi B OIMyOJIMKOBAHHOM H3IaHUHN
7a00paTopHOr0  MpakTukyma 1o HaHoTexHonormsMm  ([lomyuenme ¥ wmccienoBaHue
HAHOCTPYKTYp: JJaOOpaTOpHBIA MPaKTHKYM 1o HaHoTexHosnorusm/ nox pen A.C. Curosa. — M.:
MI'MPDA, 2008.— 116 c¢. -—http://www.docme.ru/doc/997146/poluchenie-i-issledovanie-
nanostruktur.-laboratornyj-prakt).

B naboparopubix pabotax Ne6 — 8, cBSI3aHHBIX C MAaTEMaTUYECKUM MOJEIHPOBAHHEM
HAaHOCTPYKTYP, 3aJaHHs COJEPKATCs B OMyOJMKOBaHHOM y4eOHOM mocoouun (Matromikun, 1.B.
MopenupoBanre u Busyanuzanus cpeinctBamu  MatLAB  ¢usuku  HanocTpykTyp.— M.:
Texuocdepa, 2011. — 168 c. — http://www.razym.ru/naukaobraz/ uchebnik/158395-matyushkin-
iv-modelirovanie-i-vizualizaciya-sredstvami-matlab-fiziki-nanostruktur.html).

Tpebosanusi Kk nposedeHuro aabopamopHou pabomwr JlabopaTopHble pabOTHI
BBITIOJHSIOTCS. MHIWBUIYATbHO KaXAbIM cTyAeHToM. Ilepen BbIMONIHEHHEM J1a0OpaTOPHBIX
paboT CTyAEHT Hu3ydaeT H3MEpPUTENBbHYIO ammaparypy: €€ YCTPOMCTBO, NMPHUHIHMIT paboThI,
TEXHUYECKHUE MapaMeTpbl U METOAMKY €€ HCIOJb30BaHUs, a Takke TpeOOBaHUS MO TEXHUKE
0€30IaCHOCTH B J1a00OPaTOpHUH.

[lepen BwIMONHEHHEM JA0OpPATOPHOM pabOTHl CTYAEHT H3y4aeT MPUHIUI PaOOTHI
UCCIIEYyEMBIX M TPUMEHAEMBIX B paboTe yYCTPOMCTB, MX MapaMeTpbl U XapaKTePUCTHKH,
COCTaBIISIET METOAMKY HCCIENIOBAaHUS HM3y4aeMOT0 YCTPOHCTBA, O(OPMIISIET TEOPETUUYECKYIO
4acTh OTYETa C HEOOXOIMMBIMH pacyeTaMH, a TaKKe METOAWKY W3MEPEeHUi ¢ BHIOpaHHBIMU
CXeMaMHU U3MEpPEHUH 1 TabIULaMu JJIsl 3aHECEHUS 3HAUCHUI U3MEPSEMBIX BETMUUH.



K naGopartopHoii paboTe JOMyCKalOTCs TOIBKO CTYACHTHI, IPOIIEAIINEe HHIUBUIYAIbHOE
cobeceloBaHWE C TMpPENoAaBaTe]eM M II0Ka3aBIIME YMEHHE NPaBUIbHO HCIOJIb30BATh
anmaparypy, SCHO U Y€TKO MPEICTABISIONINE TOPSI0K BBITOJTHEHHUS PaOOTHI.

CrpykTypa u hopma oTuera o 1abopaTopHOit padboTe

OT1uéT popmMupyeTCst B CIESAYIOMIEM MOPSIKE:

1. TurynbHbIA TUCT.

TuTynbHBIN TUCT 0OPMIISIETCS B COOTBETCTBUH C 00Pa3ioM (PUCYHOK 2).

2. IIpoTokon K 1abopaTopHOi paboTe ¢ MOAMUCKHIO MPETIOABATEINS WU COTPYIHHUKA.

[IpoTokon k mabopaTopHOi paboTe SBISETCS JIAOOPATOPHBIM JKYPHAIIOM, COJCPKAIIAM
HE0OXOIMMBIE JJIsl BBIIIOTHEHUS J1a00paTOpHOI paboThl HCXOHBIE TaHHBIE, 3a(UKCUPOBAHHBIC
B TIPOIIECCE BBIMOJIHEHUS Ja00paTOpHOI paboThl HAOIIOACHUS M PE3yNbTaThl H3MepeHHid. be3
NOJNMCAHHOTO TIpenojaBaTejeM WIA COTPYJAHMKOM MpPOTOKOJNAa OT4YET K 3alluTe He
PUHUMACTCSI.

3. Lens paboTsl.

Lenb paboThl MOKa3bIBACT, JJISI YETO BBIMOJHSCTCS padoTa, HAPUMEp, IS MOTYUYCHUs
WIN 3aKPETUICHHUS KAKMX HABBIKOB, N3yYEHUS KaKUX SBJICHUH, 3aKOHOB U T.II.

4. Kpatkoe conepkaHue paOoThl.

Kpatkoe comepkanue paOOTBl BKIIOYAET TEOPETUYECKOE ONMHMCAHUE TEMAaTUKU
7a00paTOpPHOI pabOThI, OMHCAHUE JIAOOPATOPHOTO OOOPYAOBAHHMS, HCIOIB3yeMOTO B padoTe,
ONKCaHWE MOJIENIeH, METOJIOB M aJIrOPUTMOB, HEOOXOOUMBIX Uil OOpaOOTKM MOJTYYEHHBIX
JTAHHBIX.

5. Pe3ynpTarhl IpeIBapuTEIBLHOTO pacyeTa.

[IpenBapuTenbHbIe pacueThl MPOBOISATCS B COOTBETCTBUU C 3aJaHHEM U IO3BOJISIOT
TEOPETUYECKH OLEHUTh MapaMeTpbl M XapaKTePUCTUKU HCCIEAYEMBIX YCTPOWCTB WIH
IIPOIIECCOB.

6. OGpaboTKa pe3yabTaToOB.

OO0paboTKka pe3yibTaTOB BKJIIOYAET ONMCAHHWE XOJa BEHITIOJHEHUS PabOoTHI, TepedeHb
MOJTyYEHHBIX PE3YJIHTATOB, COMPOBOXKIAOMIMXCS HEOOXOAUMBIMU KOMMEHTApUSMHU, pacueTaMu
Y TIPOMEKYTOYHBIMH BBIBOJIaMH, OJIOK-CXEMBI, YSPTEXKH, Tpa(QUKH, TUarpaMMBbI U T. 1.

7. BBIBOJIBI 110 pe3yJIbTaTaM BHITIOTHEHUS PaOOTHI.

BriBosibI O paboTe nenaroTcs Ha OCHOBAaHUHM OOOOIICHUS MOJYYSHHBIX PE3yiabTaToB. B
BBIBOJIAX TAKXKE OTMEYAIOTCS BCE HEJAOPAOOTKH, MO KAKOH-IMOO NMPUUMHE HMEIOIINE MECTO,
NPEUIOKEHUS] M PEKOMEHJAIMKM TI0 JaIbHEHIIeMy HCCIeIOBAHUIO ITOCTAaBICHHON B pabote
npoOJIeMBI U T. II.

8. IpuoxkeHus.

B mnpunoxeHuss BbIHOCATCS OUOMMOTpadUUecKHil CHHCOK, COAEpXkKAIIUKA CCHUIKH Ha
KHUTH, TIEPHOJNYECCKHE W3/IaHUsl, WHTEPHET PECypChl, HCIIOIB30BaHHBIE IPH BBITOJHECHUN
pabotel M odopmieHHUH OTuéTa. B OCHOBHOM TEKCTe OTY€Ta CCBHUIKM Ha ITyHKTBHI
OoubmmorpaduuecKkoro Crmucka MPUBOIATCS B cienyromeM Buzae: [1, ctp.2], tme 1 — HOMEp
MYHKTA, CTp. 2 — JOMOJHUTEIbHOE YTOUHEHNE MECTOTIOIOKEHUS B TEKCTE.

B nipusoskeHre BEIHOCSATCS Tak)Ke CIpaBOYHAs M Mpovast HHQOpMAIHsi, He BKIIOUEHHAS B
OCHOBHBIE pa3fiesibl OTUYETA.

TpeGoBanus k 0hoOpMIEHUIO OTYETA O JIaDOPATOPHOU paboTe

O0pa3err oopMIICHHUS TUTYJIBHOTO JINCTA MIPUBEJICH Ha caiite: hitp://standarts.quap.ru/.

OT1uéT mo naboparopHOi paboTe BBHIMOIHACTCS KAKABIM CTYACHTOM Ha JIUCTax Oernoi
Oymaru ¢opmata A4 B TEYaTHOM WIM PYKOMMCHOM Buiae. KommbroTepHoe odopMmiieHne
ABIIIETCS OoJee MPEANMOYTHTEIBHBIM, OJHAKO JOMYCKAeTCs 4YaCTHYHO WU TIOJHOCTBIO
aKKypaTHO oQopMisATe oTueT oT pyku. HebOpexno odopmiieHHBIE WIH Hepa300PUUBO
HAMKMCAaHHBIC OTYCTHI OTIPABIISIOTCS Ha TIEPEICIIKY.
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IIpu odopmiueHrnn O0TYETa HCHOJIB3YETCS CKBO3HAs HyMepalus CTPaHUI], CUYHTas
TUTYJBHBIA JIUCT MEpBOMl cTpaHuuei. Homep cTpaHulbl HA TUTYJIBHOM JIMCT€ HE CTaBUTCS.
Homepa cTpanulibl CTaBATCA 10 LEHTPY BBEPXY.

I[Ipn odopmnennu oT4€Ta B MEYATHOM BHUJE >KENATEIBHO COONIOIATh CIEIYIOIIHE
TpeboBaHus. J{1s1 3aroIOBKOB: MONMYKHpHBIN mpudT, 14 nT, HeHTpUpoBaHHBIN. /{15 OCHOBHOTO
TeKcTa: HeXUPHBIN mpudt, 14 nT, BeIpaBHUBaHUE 10 MHpUHE. Bo Beex cimydasx Tur mpudra —
Times New Roman, orctym a63ama 1.25 cM, HOJIyTOPHBIA MEXKIyCTPOUHBIH HHTEpBa. [Tojs:
JIEBOE — 3 CM, OCTaJIbHBIE — 2 CM.

11.5. Meroanueckne yKazaHusl I8 OOYYAIOMIMXCS [0 MPOXOXKICHHUIO KypCOBOTO
POCKTUPOBAHUS/BBITIONIHEHHS KyPCOBO# paboThl (He npedycmompeno yueOHbiM NAAHOM NO
O0auHOU oucyuniuHe)

11.6. MeTtoauueckue yKazaHUs Ui 00ydYaroMIUXCsl MO MPOXOXKICHHIO CaMOCTOSTEIIBHOM
paboThI

B Xo/e BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYArOIIUICS BBIMOJIHAET PadOTy MO
3aJ]aHUI0 U TIPU METOJMYECKOM PYKOBOJICTBE IPEIOaBaTeisi, HO 0e3 ero HernocpeaCTBEHHOIO
YYaCTHS.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mporecce BBIIOTHEHHUS CaMOCTOSTENBHONH paboThl, Yy oOyuaromierocs (Gpopmupyercs
1esiecoodpa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3aI[MM MPUOOPETACMbIX 3HAHWH, 00CCIIEYMBACT BBICOKHIA
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHUs, IIOMOTaeT IOJIYYUTh HABBIKK IOBBIIICHHUSI
npo¢eCcCHOHATBHOTO YPOBHSI.

MeToauyecKMMH ~ MaTepualiaMd,  HAalpaBISIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yYarOIIUXCSSIBIISIOTCS:

—  y4eOHO-METOJNYECKHI MaTepHall 1o TUCIUILIHHE;

— METOJUYECKHEC YKa3aHHs IO BBHIMOJIHEHUIO KOHTPOJIBHBIX paboT (s 00yUYaroIIuXCst
0 3a09HOU (hopMe OOydeHHS).

11.7. Metoguueckue yka3zaHUs Uil OOydYarolUXcsd IO TPOXOXKIACHUIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH
Texkymmii KOHTPOJIb YCHEBAaEMOCTH NpeAycMaTpUBaeT KOHTPOJIb KadyecTBa 3HAaHUH
00ydJaroIMxcs, OCYIIECTBISIEMOr0 B T€UEHHE CEMECTpa C IENbI0 OIEHUBAHUS XOAa OCBOEHHS
JUCLHUIUIMHBL, CTUMYJUPOBaHUs y4eOHOHM IesTenbHOCTH OOYyYaroIlMXcs, COBEPLICHCTBOBAHMS
METOAMKH MTPOBEACHNUS 3aHATHI U IPOBOJUTCS B XOZ€ BCEX BHJOB 3aHATUH B opme, H30paHHOK
IpernoaBaTeseM.
Metoapl  TEKymero  KOHTPOJS ~ YCIIEBa€MOCTH  BBIOMPAIOTCS  IPENojaBaTelieM
CaMOCTOSITENIBHO UCXO0/1 U3 CHEeUU(UKN AUCHUTITUHBI.
Bo3MoOKHBIE METO/IBI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH CTY/ICHTOB:
— YCTHBIH OIPOC Ha 3aHATHSX;
—CUCTEeMaTHYeCKas TIPOBEpPKa BBITOJHEHHS WHANBUYTbHBIX 331aHUH;
—3al1Ta OTYETOB 110 JJAOOPATOPHBIM paboTam;
—KOHTPOJIb CAMOCTOSITEIILHBIX PA0OT (B MUCHMEHHOM WM YCTHOM (hopmax);
—KOHTPOJIb BHITIOJHEHUSI MHIUBUIYAIbHOTO 3aJJaHUs Ha MIPAKTHKY;
—WHBIE BUJIBI, OTIPEIEIsIeMbIE TTPETOIaBaTEIIeM.
PesynbraThl TEKyIero KOHTPOJIS YCIIEBAEMOCTH OTPAXKAIOTCS B KYypHAJIE ydeTa yaeOHbIX
3aHATUI U UCTIONB3YIOTCS JUIsl ONIEPATUBHOTO YIPABJICHUs 00pa30BaTEIbHBIM MPOLIECCOM.
Kaxnapii BuA  TEKyIIEro KOHTPOJS  YCIEBAEMOCTH  CTYJEHTOB  OLIEHHUBACTCS
COOTBETCTBYIOIKUMHU Oanamu B pamkax 100 — 6amibHON CUCTEMBI OLIEHKH pabOThI CTYIEHTOB 32
cemectp. B aTOM citydae, HCTIONB3YIOTCS CHCTEMa W KPUTEPHH OICHKH 3HAHWN 00yYarommuxcs,
yKa3aHHbIE B JIOKJIbHBIX HOpMaTUBHBIX akTax ['YAII bamiel, momyueHHble B pe3ysbTaTe



TEKyIIEro KOHTPOJS YCIEBAEMOCTH, YUYHUTBIBAIOTCSA [PU NPOBEIEHUM MPOMEKYTOUHOU
aTTeCTallUU.

Cucrema OLEHOK NpU NPOBEICHUM TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH OCYLIECTBIIAETCS
B COOTBeTCTBUU ¢ TpeboBanmsmu Ilomoxenuit «O TeKymeM KOHTPOJIE YCIEBAEMOCTH U
OPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcss MO NpOrpaMMbl BBICILIETO
obpazoBanus» u «O MOIYJBbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y Aly.

11.8. Meroaunueckne yka3zaHus 7S O0YYaIOUIUXCS MO TMPOXOXKIACHHUIO MPOMEKYTOTHON
aTTeCTaluu.

[IpomexxyTounass  arrectanusi  OOydyalOmIMXCSl  MpPEIyCMaTpUBAeT  OLICHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHHs MO nucuuiuinHe. OHa BKIIIOYAET B
ceOst:

— D9K3aMeH — (OpMy OIECHKHM 3HAaHUH, IOJyYeHHBIX OOYyYaloOIMMCS B IpoLecce
M3YyYEeHUS BCEH NMCUUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENIbHOM pabOThl, CIOCOOHOCTH
OPUMEHSATh MX JJIs pElICHUs MPAKTHUECKUX 3ajad. DK3aMEH, KaK IpaBuio, MPOBOAMUTCS B
NEepPUOJl HK3aMEHALMOHHOM CECCHMM M 3aBEpIIAETCS AaTTECTAllMOHHOM OLIEHKOM «OTIIMYHOM,
«XOPOLLOY, «YJIOBJIECTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHO.

Cucrema OLEHOK IPU IMPOBEACHUM NPOMEKYTOUYHOM AaTTECTALIMM OCYIIECTBIIAECTCS B
cooTBeTcTBUU ¢ TpeboBaHusMu [lonoxenuit «O TeKyleM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUYHOU aTTecTanuu ctyaeHToB ['YAII, oOydarommuxcsi 1Mo mIporpamMmbl BBICHIETO
obpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadyecTBa y4eOHOU paboTh
ctyneHToB B 'Y AIDy.



JIuct BHECEHUs! U3MEHEHUH B pabouyto MporpaMMy JUCHUTUIAHBL

Jlata BHEceHUs
H3MEHEHUH U
TOIIOJTHEHUH.

IToxmuces BHecHIErO
W3MEHEHHUS

CogepskaHue U3BMEHEHHUI U JOTIOTHEHUIM

Jara u Ne

MPOTOKOJIA
3aceIaHus
Kadepbl

IToamnuce
3aB.
Kadeapoit




