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AnHoTtanus

Jucuunnuna «HaHo37eKTpoHMKa» BXOAUT B 00pa3oBaTENbHYIO NMPOTpaMMy BBICIIETO
oOpa3oBaHus — MporpaMMy OakamgaBpuaTa IO HAMPABICHUIO TMOATOTOBKH/ CIHEIUAIBHOCTH
11.03.04 «DnekTpoHMKa W  HAHODJEKTPOHMKa»  HampaBieHHOCTH  «[IpomsblmieHHas
ANEeKTpOHHKAY. JlucuurnnHa peanusyercs kadenpoi «No23y.

JucuunnuHa HaneneHa Ha GOpMHUpPOBaHKE Y BBIMTYCKHUKA CIETYIOMINX KOMIIETEHIUH]:

OIIK-1 «CnocoOeH ncnoabp30BaTh MOJIOKEHHS, 3aKOHBI U METOIbI €CTECTBEHHBIX HAYK U
MaTEeMaTHKH JIJIsl peLIeHHs 3a/1a4 HH)KEHEPHOM eITeIbHOCTI

OIIK-2 «CrocobeH caMOCTOSITENbHO MPOBOJIUTH HKCIEPUMEHTANIbHbBIE MCCIeIOBaHUS U
MCIIOJIb30BaTh OCHOBHBIE MTPUEMbI 00pa0OTKH U MPEACTABICHUS MOTYUYCHHBIX TaHHBIX»

Coneprxkanue AUCIUIUIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBSI3aHHBIX C C UCIOJIb30BAHUEM
COBPEMEHHBIE JOCTHMKEHHSI HAHODJIEKTPOHUKH B pa3paldaThlBaeéMbIX CHCTEMaxX pa3IMYHOTO
(GYHKIIMOHATBPHOTO Ha3HA4YeHHs, (OPMUPOBAHMEM HAYYHOW OCHOBHI JUISI OCO3HAaHHOTO U
I[EJICHAIIPaBJICHHOTO MCIIOJIb30BaHUs MOYYSHHbBIX 3HAHUHM IPU CO3JJaHUM 3JIEMEHTOB, MPUOOPOB
U YCTPOHCTB HAaHOIJIEKTPOHHUKHU.

[IpenogaBanne AUCUUIUIMHBI MpelycMaTpUBaeT cieayromue (Gopmbl OpraHU3aluU
y4eOHOTo mpoliecca: JISKIUH, T1abopaTopHbIe pabOThl, MPAKTUUYECKUE 3aHATHI, CAMOCTOATEIbHAS
paboTa cTyieHTa, KOHCYJIbTaIlUH.

[IporpaMMoii AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BUIBI KOHTPOJS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTeCTalsl B popMe 3K3aMeHa.

OO0masi TpyJOeMKOCTh OCBOEHUS JMCIMILUIMHBI COCTaBIseT 3 3a4eTHBIX enuHuI, 108
YacoB.

SA3bIK 00yUeHUs IO JUCIHUILTUHE «PYCCKHIDY



1. TlepeueHb IaHUPYEMBIX PE3YIIHTATOB OOYUEHUS 10 TUCIUILIIMHE

1.1. Ilenu npenosaBaHus TUCIUIIIIUHBI

®opmMupoBaHHE y CTYICHTOB 3HAaHUN O (PU3UYECKHX OCHOBAX HAaHOIJIEKTPOHUKHU Ha Oaze
M3YyYEHHUS 3aKOHOB (PM3UKH HU3KOPA3MEPHBIX CTPYKTYP, @ TAKkKe O BO3MOXKHOM HCIIOIb30BaHUH
UX TpPHU CO3JAaHUU TNPUOOPOB HAHODIEKTPOHMKH M PEIICHUM TEXHOJIOTHUYECKUX IpodiieM
HAHOXJICKTPOHUKH, CO3[aHHE MOJJEpKUBAIOLIEH 00pa30BaTENbHON Cpelbl MpenojaBaHus
MOCJEYIOIUX AUCIHUILIMH y4eOHOro IUIaHa, IPEeACTaBICHNE BOZMOKHOCTH CTYJICHTaM pa3BUTh
U TPOJEMOHCTPUPOBATh HAaBBIKM B pacueTe HHU3KOPA3MEPHBIX CTPYKTYp M HpUOOpOB
HAHOXJIEKTPOHUKH Ha UX OCHOBE.

1.2. JucummiuHa BXOJIUT B COCTaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOrpamMMbl
BhIcIIero oopazoBanus (nanee — OIT BO).

1.3. IlepeueHb MmIaHUPYEMBIX pe3yIbTaTOB OOYUEHHUS MO AUCLIUILIMHE, COOTHECEHHBIX C
IUTAaHUpYEMBIMU pe3ynbratamu ocsoeHus Oll BO.

B pesynbraTe M3yuyeHUs AUCUUIUIMHBI OOYyYaroUIMiics TOJKEH o0siajaTh CIeAyIOUIUIMU
KOMIIETEHIIMSIMUA WM UX YacTsIMH. KoMIETeHIMN U WHAUMKATOPBl UX JOCTUKEHHSI IPUBEACHBI B
tabmune 1.

Tabnuua 1 — IlepedeHb KOMIETEHIIMNA U MHIMKATOPOB X IOCTIXeHNS

Kon n
Kareropus (rpymnmna) Kon v HanmeHoBaHMe HHAMKATOpa
HaUMEHOBaHUE
KOMIICTCHITHH JIOCTHKCHHS KOMITCTCHITUT
KOMTICTCHITNH
OIIK-1 Cnocoben
HCIIOJIB30BaTh OIIK-1.3.1 3HaTh PyHAaMEHTATLHBIE
MOJIO’KEHUS, 3aKOHBI | 3aKOHBI IPUPOBI M1 OCHOBHBIE (PU3UYECKUE
1 METOIBI U MaTeMaTUYECKUE 3aKOHBI.
OobmenpodeccuoHanbHbIe
€CTECTBEHHBIX HAyK OIIK-1.B.1 BmageTsr HaBBIKAMH
KOMIIETEHIINH .
¥ MaTE€MaTHKH IS UCTIOJIb30BaHUs 3HAHUH (DU3UKH U
pelieHus 3aaaq MaTEMaTHKU MPU PEIICHUH MPAKTUIECKUX
WHKEHEPHOM 3a71a4.
JesITeIbHOCTH
OIIK-2 Cnocoben
CaMOCTOSITEJIHO
OIIK-2.VY.1 ymeTb BBIOUPATh CIIOCOOBI U
IIPOBOJINTH .
CpeICTBa U3MEPEHUI U IPOBOIUTH
JKCIIEPUMEHTAIbHbIC
Oo6menpodeccuoHanbHBIE | UCCIIEIOBAHUS U FKCHICPUMCHTATILHDIC HCCIIC/IOBAHHIA.
OIIK-2.B.1 Bmagets ciocobamu 06paboTku
KOMIIETEHITHH UCIOJIb30BAaTh
Y TIPE/ICTABIICHUS IOTYUYEHHBIX TaHHBIX U
OCHOBHBIC ITPUEMBI
OLICHKH IOTPELIHOCTH Pe3yJIbTaTOB
00paboTKH U .
M3MEpEHUII.
IIpeJICTaBICHUS
MOJTYYEHHBIX JAHHBIX

2. Mecro nucuumunHsl B cTpykType Ol

Jucnurnnuaa MoxkeT 0a3upoBaThCs Ha 3HAHMSIX, paHEEe TPUOOPETEHHBIX 00YUYaIOMUMUCS
IIPYU U3YYEHHUH CIIEAYIOINX AUCLIUTIINH:

— «Maremartuka-1 (AHanuTHYecKast FTeOMETPUS U JIMHEHHas anredpa)y;

— «MmaTtemaruka-2 (MareMaTH4eCKU aHaIu3)»;

— «Maremartuka-3 (Teopust BEpOATHOCTEH U MaTEMaTUYECKasi CTATUCTHUKA)»;

— «pusukay;

—  «MaTepUAIOBEICHUEN;

— «(puU3NYECKHE OCHOBBI AJIEKTPOHUKNY;

— «uH(GOPMAIIMOHHbIE TEXHOJIOTUNY;

— «DIIEKTPOHUKAY.




3HaHUs, TONy4YeHHBbICE TPU W3YYCHUU MaTepuana MaHHOW UCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYEHUE, TAK U MOTYT HCIIOJIb30BAThCSI MPU U3yUEHUU JAPYTUX TUCIUIUINH!
— «OCHOBBI MUKPOIPOIIECCOPHON TEXHUKI;
— «METOJbl U ycTporcTBa U POBOIl 00pabOTKH CUTHAIIOBY,
— «3JIEKTPOHHBIE TPOMBIIUICHHBIE YCTPOUCTBA»;
— «IHEpPreTUYecKas AJIEKTPOHUKAY.

3. O0BeM U TPYyAO0EMKOCTh TUCIIUTLTAHBI
Jlanaple 06 o0meM oO0beMe MUCIUILIMHBI, TPYIOEMKOCTH OTACNBHBIX BHUJOB yueOHOMH
paboTHI IO TUCHIUIUTNHE (M pacTpeelieHHe dTONU TPYTIOEMKOCTH IO CEMECTPaM) MPECTaBICHBI B
tabnure 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh JUCIUTLIHHBI

TpynoemkocTs o
Bun yuebHoi paboThl Bcero ceMecTpam
No5
1 2 3

Oowan mpyooemKocmsp OUCHUUNTUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii 0020MoeKu
Ayoumopnuie 3auamus, BCETo 4ac. 68 68
B TOM YHCJIE:

nekruu (JI), (gac) 17 17

npakTuueckue/cemuapckue 3ansatus (I13),

17 17

(uac)

nabopatopusie paboTsl (JIP), (vac) 34 34

KypcoBoii mpoekT (pabota) (KII, KP), (uac)

9K3aMeH, (Jac) 27 27
Camocmoamenvnas padoma, Bcero (4ac) 13 13
Buo npomesrcymounoii ammecmayuu: 3auer,
mudd. 3ader, sk3ameH (3auer, qudd. 3ad, OK3. OK3.
DK3.%%*)

sk .
IIpumeyaHue: KaHIMAATCKHUI 9K3aMeH

4. CopeprxaHue JUCIUTUTMHBI
4.1. PacnpeneneHue TpyI0EMKOCTH JUCIUILTAHBI MO pa3eiaM U BUIaM 3aHITHIA.
Paznensl, TeMBI IUCIUATIINHBI U KX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCHUIUINHBI, HX TPYAO0EMKOCTh

Pasiesbl, TEMBI JUCIUILIIAHBL Jexumm 113 JIP KII CPC
’ (uac) (C3) (qac) (uac) (uac)
Cemectp 5

Paznen 1. BBenenue B HAHORIEKTPOHUKY
Tema 1.1. BBenieHue B HAHORJIEKTPOHUKY 1 2




Pasznen 2. DimeMeHTHI KBAHTOBOM MEXAHUKHA
Tema 2.1. OCHOBHEBIE MOJIOKEHUS KBAHTOBOU

MEXaHHKH 1

Tema 2.2. JIBmwkenne cBOOOTHOW MUKPOYACTHIIEI.

VYpasuenue llpenunrepa 2 4 2
Tewma 2.3. JIBnxeHre MUKPOIACTHIIHI B

MOTEHUHUAJIBHOU SIME U Yepe3 NOTEHUUAIbHbBIN 2 2

Oapbep

Paznen 3. Huzkopa3mepHbIie CTPYKTYPHI

Tema 3.1. KBanToBOE OrpanuueHue 1

Tema 3.2. CTpyKTypBI C ABYMEPHBIM OJHOMEPHBIM H 2
HYJIBMEPHBIM 3JIEKTPOHHBIM Ta30M 1 2

Paznen 4. [lepeHoc HocuTenel 3apsa B
HU3KOPa3MEPHBIX CTPYKTypax

Tema 4.1. Tpancnopt HocuTenel 3apsaa B 1 2
HU3KOPa3MEPHBIX CTPYKTYpax 2
Tema 4.2. TynHenupoBaHUe HOCUTENEH 3apsiia 1 8

Paznen 5. Hanoctpykrypsl

Tema 5.1. Hanokmnacteps! 1 HAHOKPUCTAILIBI 1 4
2
Tema 5.2. YraepoaHble HAHOCTPYKTYPBI 1 4
Pazgen 6. DneMeHTH! 1 PUOOPHI HAHOAIIEKTPOHUKH
Tema 6.1. [Ipubopsl Ha HHTEPHEPESHITMOHHBIX
addexrax 1
Tema 6.2. IIpubGopsl HA OTHOIIEKTPOHHOM H >
PE30HAHCHOM TYHHEIHPOBAHUU 1
Tema 6.3. CnuHTPOHHBIE TIPHOOPHI 1
Pa3nen 7. MeToabl HAHOTEXHOJIOTUHU
Tema 7.1. TexHonoruu nojay4eHus: HAHOMaTepUaioB U
HAHOCTPYKTYP 1 3 16 1
Tema 7.2. MeTo/1pI HCCIIEZIOBaHNST HAHOMATEPHAIIOB U
HAHOCHCTEM 1 6
Htoro B cemectpe: 17 17 34 0 13
Uroro 17 17 34 0 13

[IpakTuyeckass MOATOTOBKA 3aKJIIOYaeTcs B  HEMOCPEACTBEHHOM  BBIIOJHEHHUH
0o0yyarolMMHUCs ~ OMNpENeNeHHBIX  TPYNOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ayei
pohecCuOHATLHON NeSTENIbHOCTbIO.

4.2. CopaepkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHITHIA.
CopepxaHrie pa3qesioB U TeM JICKIIMOHHBIX 3aHATUN MTPUBEICHO B Ta0muIie 4.

Tadoauna 4 — Conep:kaHue pa3aejioB U TeM JEKINOHHOT0 UKJIA

Howmep paznena HaszBanue u coneprkaHue pas3iesioB U TeM JIEKIIMOHHBIX 3aHATUM
1 Beeoenue 6 nanosnexkmponuxy.
Tema 1.1. BBeneHue B HaHORJIEKTPOHUKY. OCHOBHBIE MOHSATHS, LEIH U 334a4u
HaHORJICKTPOHUKH.
2 Dnemenmul K8AHMOBOU MEXAHUKU.
Tema 2.1. OcHOBHBIE TOJIOKEHHS KBAHTOBOM MeXaHMKU. BOJHOBOW nyaims3M Jg




Bpoiins. [Mpunnun Heonpenenennoctu IeiizenOepra. [Ipunnmn 3anpera [laynu.
BonHoBas GpyHKIHA.
Tema 2.2. JIpmwkeHue CBOOOAHOW MHKPOYACTHIEI. BOJHOBBEIE (QYHKITUH
cBOOOMHBIX yacThil. Y paBHeHue llpeaunrepa.

Tema 2.3. JIB>KEHHME MHUKPOUYACTUIBI B MOTCHUUAIBHOM SIME U 4Yepes
MOTCHIMABHEIN Oapbep. KBaHTOBaHWe »sHeprun. KBaHTOBOE COCTOSHHE W
BBIPOXKICHHE.

Huskopaszmepnvie cmpykmypeoi.
Tema 3.1. KsanroBoe orpanuyenue. Jnuna Bomubl ae bpoiimsa. Dddex
pasMepHOro  KBaHTOBaHMA.  [loTeHumanbHass  PHEpPrust  JJICKTPOHA B
HU3KOpa3MepHOU CTpyKType. Pa3perieHHbie sHEpreTHIecKre ypOBHH JIEKTPOHA.
Tema 3.2. CTpykTypel ¢ JBYMEPHBIM OIHOMEPHBIM M HYJIbMEPHBIM
JIeKTPOHHBIM Ta3oM. KBanToBble meHku. KBaHTOBBIe mHYphl. KBaHTOBBIE
TOYKH.

Ilepenoc nocumeneti 3apa0a 6 HU3KOPAIMEPHBIX CMPYKMYPAX.
Tema 4.1. Tpancmopt HocuTened 3apsjia B HHM3KOPa3MEpHBIX CTPYKTypax.
WuTepdepernmonnsie 3pdexTsl. [IpoBoAUMOCTE HU3KOpPa3MEPHBIX CTPYKTYD.

Tema 4.2. TyHHenupoBaHue Hocutene 3apspa. OJHOINEKTPOHHOE

TYHHEJIUPOBAHUE. Pe3onancuoe TYHHEJIUPOBAHUE. ['urantckoe
MarHaToconpoTuBieHre. CIMH-KOHTPOINPYEMOe TYHHEITNPOBAaHHE.
Hawnocmpyxmypur.

Tema 5.1. Hanokmacrepsl U HaHOKpucTaulbl. CBoOMcTBa HMHIUBUAYaIbHBIX
gactull. [loHsatna o knacrepax. MeTanauueckue HaHOKIACTCPbl. MarHuTHbIE
kiacrepsl. I1omynpoBoAHUKOBBIE HAHOYACTHLIBL.

Tema 5.2. VYrnepomusle HaHOCTPYKTYphl. DyiiepeHbl.  YTIepoaHbIe
HaHOTPYOKH. OOBEMHBIE HAHOCTPYKTYPHUPOBAaHHBIE MAaTEpHAIbI.

Dnemenmul u npuOOPbI HAHOINEKMPOHUKU.
Tema 6.1. ITpubopsr Ha UHTEpPEepeHTNOHHBIX dddekTax. MHTEepPepeHIINOHHBIC
TpaH3ucTopsbl. [loseBbie TpaH3UCTOPHI HAa OTPAKEHHBIX AIEKTPOHAX.

Tema 6.2. IIpnOopsl Ha OJHORIEKTPOHHOM M PE30HAHCHOM TYHHEIHPOBAHHU.
OnHO3JIEKTPOHHbBIE TPAH3UCTOPBI, 3JIEMEHTHI U IPUOOPHI HAa UX OCHOBE. J{MOIBI 1
TPaH3UCTOPHl HAa PE30HAHCHOM TYHHENWPOBaHUH. Jlormdeckwe 3I€MEHTHI HA
PE30HAHCHO-TYHHEJIBHBIX PHOOpax.
Tema  6.3. CounTtpoHHele  npuOoppl.  CunThIBarOIas  TOJOBKA U
SHEPrOHE3aBUCHMAsi  IaMATh HAa  T'MTAHTCKOM  MarHUTOCOIPOTUBIJICHHH.
OHepronesaBucuMas TNaMsTh Ha CIHH-3aBUCHMOM TYHHEIMpOBaHHU. CHuHA
BEHTHJIbHBIHA TPAH3UCTOP.

Memoovl nanomexHono2uuU.
Tema 7.1. Texnonoruu nosyueHnsl HAHOMATEPHAJIOB U HAHOCTPYKTYP. IIpomecchl
caMOOpraHu3allid B  HAHOTEXHOJIOTUAX.  30HAOBBIE  HAHOTEXHOJOTHH.
Hanomurorpagus.

Tema 7.2. MeToasl HCCIENOBAaHWUS HAHOMATCPHAIIOB M HAHOCHUCTEM.
[IpocBeunBaromas  3JEKTPOHHAS  MHKPOCKONMS.  ABTOIJNEKTPOHHAs W
ABTOMOHHAsT MUKPOCKOMUS. 30H10Bas MUKpocKonus. AnppakunoHHBIN aHanu3.
CnekTpalnbHbI aHaN3.

4.3. IlpakTtuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl IPaKTUUECKUX 3aHATHHI U UX TPYJIOEMKOCTb IIPUBEIEHBI B TA0IHUILIE S.

Ta6nnua 5-— HpaKTI/IquKI/Ie 3aHATUSA U UX TPYJOCMKOCTb

Ne
n/
n

TeMbl MpakTU4ECKUX
3aHATHI

N3 Hux Ne
Dopmbl MPAKTUYECKO | pa3gen

P TpynoemMKocCTs, paKty pasi

MPAKTUYECKUX (aac) 171 a
3aHATUN MOJATOTOBKH, | IACIIHUII
(gac) JIUHBI




Cemectp 5

1 | KBaHTOBBIE IMBI I'pymmoBsie 2 2
JUCKYCCUU
2 | Huskopa3MepHbIE CTPYKTYpbI -"- 2 1 3
3 | I[IpoBoguMOCTH -"- 3 4
HHU3KOPAa3MEPHBIX CTPYKTYP
4 | OnHO3JEKTPOHHOE -"- 3 1 4
TYHHEIHPOBaHHE
5 | Pe3onancHOe TYHHETUPOBaHHUE "= 2 4
6 | ['uranTckoe -"- 2 4
MarHHUTOCOIPOTUBIICHUE
7 | CUH-KOHTPOJIUpPYyEMOE =" 3 1 4
TYHHEJIUPOBAHUE
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IIPUBEACHBI B TAOIHIIE 6.
Tabsuna 6 — JJabopaTtopHble 3aHSITHS U UX TPYIOEMKOCTb
N3 Hux Ne
No MPAKTUYECKO | pasiel
TpynoemkocTs N
n/ HaunmeHnoBanue 1abopaTopHbIX paboT (uac) 174 a
1| ’ MOATOTOBKH, | AUCIUI
(uac) JIMHBI
Cemectp 5
1. | UccnenoBanue XapaKTEPUCTUK 4 2 7
KPUCTAJUIMYECKUX CTPYKTYP
2 | PeHTreHOCTpYKTYpHBIM aHaIN3 KPUCTAJUIOB 6 2 7
3 | UccnenoBanue TEH30PHBIX CBOMCTB 6 2 2
KPUCTAJLJIOB
4 | UccnenoBanue ONTUYECKUX CBOWCTB 6 2 6
HAaHOCTPYKTYP ¥ (POTOHHBIX KPHCTAJIJIOB
5 | OnTtuueckoe MaHHUITYJIUPOBAHUE 6 2 7
OJIMHOYHBIMH HAHOYACTUIIAMU B ONITUYECKOM
MUHLETE
6 | 3mepenue ymnpaBisIeMOro MEpPEMEIICHUS 6 2 6
¢u3uueckux OOBEKTOB B HAHOMETPOBOM
JManasiiHe
Bcero 34

4.5. KypcoBoe npoekTHpoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThI

Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosrenbHas padoTa 00y4aroUIXCs

Buapl caMocTosITeIbHON pabOThI M €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0JIHIIE 7.

Tabnuua 7 — Bugsl caMocTosSTeNbHON pabOThI M €€ TPYIOEMKOCTh

Bunx camocrostenbHOM pabOTHI | Bcero, | Cemectp 5,




qac qac

1 2 3
M3ydenne TeOpeTUYeCcKOro MaTepraa 5 5
nucturnHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 6 6
ycneBaemoctu (TKY)
Jlomamnee 3ananue (/13)
KonTtponbHbie paboTsl 3a0uHuKOB (KP3)
IToaroToBka K MpoMeKyTOYHOU ) >
arrectaruu (I1A)

Bcero: 13 13

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTICUEeHUS
JUTSL CAMOCTOSITEITEHOM paO0Thl 00YUAIOIUXCS TI0 TUCHUTITHHE (MOJIYITIO)

yqe6HO—MeTOI[I/I‘-ICCKI/Ie MaTepuajibl JIs CaMOCTOSATEIbHOM paGOTH OGy‘l&IOH.[I/IXCH YKa3aHbl B

. 7-11.

6. IlepeueHp neyaTHBIX U AJIEKTPOHHBIX YUEOHBIX N3TaHUI
[lepeyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUM MpHUBEJIEH B TaOIuIIE §.
Tabauna 8— [lepedeHb MEYaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3AaHUN

KomuuectBo
SK3EMILTPOB B
UII{HLH?;LI;/ cc bubmmorpaduyeckas ccpiika 6H(6KH;$ZKG
ANEKTPOHHBIX
IK3EMITIIPOB)
621.38/ H25 (T'YAID) HaHocTpyKTyphI B 37IeKTpOHUKE U (OTOHUKE / 6
nox ped. ®@. Paxmana, E.JI. CBunnona. — M.:
Texnocdepa, 2010. —343c.
®u3n4ecKre OCHOBBI BOJTHOBBIX MPOIECCOB B 100
HU3Kopa3MepHbIx cTpykrypax/ CII6.: [YAII
2023.-53c.
621.3. 049/ J1 72 (T'YAII)) Jlozosckuii, B.H. HanorexHnonorus a 10
3JIEKTPOHUKE. BBeeHNEe B CICIIMaIbHOCTH/
B.H. Jlozosckuii, I'.C. Koncrantunona, C.B.
Jlozosckuii. — CII0.: JIans, 2008. — 327 c.
621.382/ 1 72 (I'YAII) Hparynos, B.I1. OcHOBBI HAHOZJIEKTPOHUKH/ 5
B.IIL. dparynos, U.I'. HensBecTHBIH,
B.A. I'pumuaus. — HoBocubupcek: Mzn. HI'TY,
2000. — 331 c.
621.382(075)/ 5145 SAxumos, A.H. Pacuer 3eKTpOHHBIX U 20
(T'YAII) HAHORJICKTPOHHBIX YCTPOHCTB: COOPHHUK
3agayu/ A.H. SIxkumos. — CII0.: 'VAII 2017. —
60 c.
55/ 1027 [ackonbckas, M.I1. Kpucramnorpadus: 2
(C'YAID) yueonnk/ M.I1. Hlackonbckas. — M.: Beici.
mk., 1976. —391c.
620/ C42 Kpumrran, M.M. Cxanupyrorast 3eKTpOHHAS 6
(T'YAII) MUKPOCKOIIHUS U PEHTIE€HOCHIEKTPaIbHBII

MHKpOaHaIH3: yueO. mocooue sl By30B /




M.M Kpumrran., U.C. SIcaukos, B.1.
[omynun u np. — M.: Texnocdepa, 2009. —
206 c.

621.382 (075.8)/ b82
http://www.vixri.com/d3/
Borisenko%20V.1.%20%20 _
NANOELEKTRONIKA%?20teorija
%

201%20praktika.pdf

bopucenko, B.E. HanoanekTpoHuka: Teopus
Y TIpaKkTHKa: yaeOHuK 11t By30B/ B.E.
Bopucenko, A.W. Bopobnera, A.JI. Jlanuiiok,
E.A. Y1kuna. — M.: BUHUM. JIabopartopwust
3nanuii, 2013. — 366 c.

621.38/ 11194
http://www.docme.ru/doc/997035/
nanoe-lektronika% C2%A0-
uchebnoe-posobie.-%
E2%80%94-2-¢-izd.--e-1

[yxa, A.A. HanosnexkrpoHuka: y4e0.
nocooue/ A.A. lllyka. — M.: ®usmaTkHura,
2007.—464 c.

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

Txammu, B.JI. ®u3nyeckue 0CHOBEI
HAHOAJIEKTPOHUKH: yaeOHOe ocodue/.

B.JI. Tkanuu, A.B. Makeesa, E.E. O6opuna —
CII6: CIIoI'Y U'TMO, 2011. — 83c.

620.3/ H25

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

Hanomatepuansr u HaHoTexHoyornw/ B.M.
Anumuk u ap.; nox pen. B.E. bopucenko,
H.K. Tonouko. — Munck: U3xa. Lentp BI'Y,
2008. - 375 c.

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

Mapronusn, B.. ®uznueckre 0CHOBbI
MHUKPOAJIEKTPOHHUKH: YI€OHHK ISl By30B/
B.U. Mapromun B.A. XKabpes, B.A. Tynuk. —
M.: N3naTenbCckuii HEHTP «AKaIeMUs,
2008. — 400 c.

621.3.049.77+539.2

153
http://www.docme.ru/doc/997146/
poluchenie-i-issledovanie-
nanostruktur.-laboratornyj-prakt

[Monyuenue u uccie0BaHuEe HAHOCTPYKTYD:
1a0b0paTOPHBIA MPAKTUKYM TI0
HaHoTexHonorusmM/ o pea A.C. Curosa. —
M.: MT'UPDBA, 2008. — 116 c.

519.6 + 539.2
M35

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

Marromkus, M.B. MoaenupoBanue u
BI3yanm3anus cpeactBamu MatLAB du3ukn
HaHOCTpYKTyp.— M.: Texnocdepa, 2011. —
168 c.

nanostruktur.html
@du3nuecKUe OCHOBBI BOJTHOBBIX IIPOLIECCOB B 50
HU3KOpa3MepHBIX cTpykTypax/ B.I'. Hedenos,
A H. Slxkumos, A.P. bectyrun, U.A. Kupmuna.
CIIo.: T'YAIL 2023. 58 c.
®duznveckre 0CHOBBI HAHOAICKTPOHHUKH: 50

METOJIMUECKHE YKa3aHUs K J1JabopaTopHOMY
npaktiukymy/ B.I'. Hedenos, A.H. Slkumos, A.P.
Becryrun, .A. Kupmmna. — CI16.: TV AIL 2024.
—56c¢.

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB

MH(POPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « THTepHeT»




[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(POPMALMOHHO-
TEJIEeKOMMYHUKAIMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX JJIi OCBOCHMS JAUCLMILIUHBI
npuBesieH B Tabamie 9.

Tabnuna 9 — [lepedeHb 37EKTPOHHBIX OOPA30BATEIBHBIX PECYpPCOB MH(OPMALMOHHO-

TEJIEKOMMYHUKAaLMOHHOMU ceTh «HTepHEeT»

URL agnpec HaumenoBanue
http://e.lanbook.com/books Hocryn B OBC «Jlanby ocyiecTrisercs 1o 10roBopy Ne 695-
7 ot 30.11.2011
http://lib.aanet.ru/ Joctym k anexkTpoHHBIM pecypcam 'Y Al (aBTopuzanus 1mo
HOMEpY YMTATEeILCKOr0 Omiera)
http://guap.ru/guap/standart/ [TpaBuna oopmiteHHs TEKCTOBBIX AOKyMeHTOB 1o ['OCT
pravilal.rtf 7.32-2001
http://regstands.guap.ru/db/docs/7.32- | TOCT 7.32-2001. OT4et 0 HAyIHO-HUCCIIETOBATEIHCKOM
2001.pdf pabore.
Crpykrypa 1 npaBusia 0hopMIICHUS
http://guap.ru/guap/standart/prim.doc | IIpumepsr 6ubnnorpadudeckoro onucanus no I'OCT 7.1-
2003

8. IlepeueHp MH(GOPMAITMOHHBIX TEXHOJIOTHIA
8.1. IlepeyeHp TMPOrpaMMHOTO OOECIEYECHHUS, HCIONB3YEMOT0 TPH OCYIIECTBICHUH
00pa3oBaTENILHOTO MPOIiecca M0 AUCIHUITIHHE.
[epedensp ncmonp3yeMoro NporpaMMHOTO OOecIieueH s TpeIcTaBieH B Tadmume 10.

Ta6mmia 10— [lepeyeHs nporpammuoro obecnieuenust

Ne i/ HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenp UH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,UCII0JIb3YEMBIX npu
OCYIIECTBIEHIH 00pa30BaTEIFHOTO MPOIIecca MO AUCIUIUINHE

[lepeyenp wucMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TIPEJCTABICH B
Tabymue 11.

Tabmuna 11— [lepeueHb undopManuoHHO-CIIPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 0aza
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMOM JJIi  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILTUHE, IPeCcTaBieH B Tabmmel?2.

10. Ta6muua 12 — CoctaB MaTepuaIbHO-TEXHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acTH Homep aynuropun
/T MaTepHaTbHO-TEXHUIECKOMN 0a3bl (pu HEOOXOAMMOCTH)

JleknmonHas ayuropus

2 | JJaboparopHoe ob6opynoBanue kadeaps Ne23 22-09, 22-11
(I"'actemno, 15)
3 | CpencrBa BEIYUCIUTENBHOM TeXHUKHU Kadeapbl No23 22-09, 22-11

(I"actemno, 15)

11. OueHouHsle cpencTna sl IPOBEACHUS IPOMEXKYTOUYHOM aTTeCTAI[UU


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

11.1. CocTaB OIICHOUHBIX CPEACTBIUISI TMPOBEICHUS MPOMEXKYTOYHOM aTTEeCTAllUU
00yJaromuxcs mo TUCIUTINHE TPUBE/IeH B Tabsmie 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB ISl IPOBEICHUSI NPOMEKYTOYHOM aTTecTaliu

Bug npoMexXxyTOUHOM aTTecTauu [lepedeHb OLIEHOYHBIX CPEJCTB
OK3aMeH Crincox BONpOCOB K 3K3aMEHY;
DK3aMeHaI[MOHHbIE OUJIETHI;
3anauu;
TecTsl.

11.2. B kauecTBe KpHUTEpHEB OLEHKHM YPOBHA C(HOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHIIMI OOyYaloIIMMHCS TIPUMEHsIETCS S-OaimpHasi IIKajga OUEHKH CPOPMHPOBAHHOCTH
KOMIIETEHIIUH, KOoTopasi mpuBeieHa B Tabnuile 14. B TeueHne cemecTpa MOKET UCIOIb30BATHCS
100-6annpHas  mIKajJa  MOJYJIbHO-PEHTHMHTOBOM  CHUCTEMBl  YHHUBEpCHUTETa,  IpaBuia
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
['YAIL

TaGJ'II/ILIa 14 —KpuTepun OLeHKM YypPOBHS CHOPMMPOBAHHOCTM KOMIIETEHLUMN

OlieHKa KOMIIETEHITNH

XapakrepucTrka c(hOpMUPOBAHHBIX KOMIIETEHLIAA
5-OayuIbHAs IIKaIa P p (popp

— oOyuaromuiicss TIIyOOKO U BCECTOPOHHE YCBOWJ TMPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEILHO U TPAMOTHO €T'0 M3JIaracr;

— ONUpasiCh Ha 3HAHUS OCHOBHOU M JOMOJIHUTEIBLHON JIUTEpaTyphl,
TECHO  TPUBS3bIBACT YCBOCHHBIE  HAy4YHblE  MOJIOXKEHHUS  C
NPaKTUYECKOH IEATeTbHOCTHIO HATIPABIICHHUS;

— yMeJI0 000CHOBBIBAET M ApTYMEHTHUPYET BBIJIBUTACMBIC HM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IICHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIEIIMATM3UPOBAHHBIX TIOHSTHH.

«OTIIMYHO»
<GavTCHO»

— o0yyJarontuiics TBEPIO YCBOWJ NMPOTPAMMHBIN MaTepural, TPaMOTHO
U TIO CYIIECTBY WH3Jaraer ero, ONMUpasCh Ha 3HAHUA OCHOBHOM
JUTEPATYPHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C IMPAKTHUYECKOW JCATEIHHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHUS;

— JIeJIaeT BBIBOALI M 0000IIEHNS;

— BJIAJICET CUCTEMOM CIEIMATM3UPOBAHHBIX MOHITHUH.

«XOPOLIO»
«3a4TEHO

— 00ydJaronuiicss yCBOMI TOJIBKO OCHOBHOW MPOTPaMMHBII MaTepHa,
[0 CYUIECTBY M3JIaraeT €ro, ONMpasich Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— UCTIBITBIBACT 3aTPY/HEHUS] B MPAKTHUECKOM NPUMEHEHUU 3HAHHI
HaIpaBJICHUS;

— cl1abo apryMEeHTHPYET HAyUHBIE MTOJI0KECHHUS,

— 3aTpyaHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB U 000OIICHUH;

— YAaCTHUYHO BJIAJICET CUCTEMOM CIELMATM3UPOBAHHBIX MOHITHH.

«yJIOBJIETBOPUTEIILHO
«3a4TEHO

— oOyyJaronuiicss He YCBOWJI 3HAUUTEIBHOW YacTH MPOTPAMMHOTO
MaTepuana;
«HEY/IOBJICTBOPUTENILHO | — IOMyCKAeT ~ CYIIECTBEHHbIE OMMOKM H  HETOYHOCTH  TpH
» pPacCMOTPEHHH MTPOOJIEM B KOHKPETHOM HAIIPABIICHUY;
«HE 3aU4TECHO» — UCTIBITBIBAET TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMUIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHS,
— He GOpPMYTUPYET BBIBOJOB M 0000IIEHHUH.

11.3. TunoBble KOHTPOJIBHBIE 3a/1aHUS WA UHBIE MAaTEPUAJIBL.



Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadbuue 15.

Tabnuna 15 — Bonpocs! (3agaun) A 3K3aMeHa

Kon
Ne mi/mm [lepeuens BompocoB (3amad) uTst SK3aMeHa —

1 BosroBoit ayanusm jae Bpoits. OIIK-1.3.1
2 [Mpunnun HeonpeaeneHHocTr [ eiizenbepra. OIIK-1.3.1
3 IMpunnun 3anpera [ayu. OIIK-1.3.1
4 BonHoBast GyHKIHMS. OIIK-1.3.1
5 JBkenne cBoO6oAHON MUKpoyacTullpl. Y paBHeHue Llpeannrepa. OIIK-1.3.1
6 JIBmKeHne MUKPOUYACTHUIIHI B IIOTEHITHAIBHON sIMe. OIIK-1.3.1
OIIK-1.B.1

7 JIBrm>keHrne MUKPOYaCTHUIII Yepe3 TOTEHINAILHBIN Oapbep. OIIK-1.3.1
OIIK-1.B.1

8 KBanToBanue snepruu. KBaHTOBOE COCTOSIHUE U BBIPOXKACHUE. OIIK-1.3.1
OIIK-1.B.1

9 Oddexrt pazmMepHOro kBaHToBaHUs. KBaHTOBbBIE OrpaHUYEHUS B OIIK-1.3.1
HU3KOPa3MEPHBIX CTPYKTYypax. OIIK-1.B.1

10 [loTeHanbHas SHEPTUs PIACKTPOHA B HU3KOPAa3MEPHOU CTPYKTYpE. OIIK-1.3.1
OIIK-1.B.1

11 Pa3peleHHble SHEPreTHYECKUE YPOBHU 3JIEKTPOHA. OIIK-1.3.1
OIIK-1.B.1

12 CTpyKTypBbI € IByMEPHBIM AJIEKTPOHHBIM Ia30M (KBaHTOBBIE IIJICHKH). OIIK-1.3.1
OIIK-1.B.1

13 CTpyKTypbl C OTHOMEPHBIM AJIEKTPOHHBIM ra3oM (kBaHToBble HYpHI). | OITK-1.3.1
OIIK-1.B.1

14 CTpyKTypbl ¢ HyJIbMEPHBIM JIEKTPOHHBIM I'a30M (KBAaHTOBBIE TOUKH). OIIK-1.3.1
OIIK-1.B.1

15 TpaHCOPT HOCUTEIICH 3apsiia B HU3KOPA3MEPHBIX CTPYKTYpax. OIIK-1.3.1
16 WuTepdepennnonnsie 3¢ (heKThl B HU3KOPa3MEPHBIX CTPYKTYpPax. OIIK-1.3.1
17 [TpOBOIMMOCTE HU3KOPA3MEPHBIX CTPYKTYP. OIIK-1.3.1
18 TyHHenupoBaHUe HOCUTEINEH 3apsiaa. OIIK-1.3.1
19 OnHO2IEKTPOHHOE TYHHEINPOBAHHE. OIlK-1.3.1
20 Pe3oHaHCHOE TYHHEIHPOBAHHE. OIIK-1.3.1
21 I'MraHTCKOE MarHUTOCOIIPOTHBIICHHE OIIK-1.3.1
22 CuH-KOHTPOJIMPYEMOE TYHHETHPOBAHHE. OIlK-1.3.1
23 Hanokactepbl 1 HAHOKPUCTAILIBI. OIIK-1.3.1
24 CBoiicTBa MHIMBHUIYAIbHBIX YaCTHII. OIIK-1.3.1
25 IMousiTHe 0 KiTacTepax. OIIK-1.3.1
26 MeTaTnuecKie HaHOKIaCTEPHI. OIIK-1.3.1
27 MarnuTHblE HAHOKJIACTEPHI. OIlK-1.3.1
28 [TosTyIpOBOAHUKOBBIC HAHOYACTHIIBI. OIIK-1.3.1
29 VriiepoiHble HAaHOCTPYKTYPHI. OIIK-1.3.1
30 DysepeHsl. OIIK-1.3.1
31 VriepoaHbie HAaHOTPYOKH. OIlK-1.3.1
32 O0BbeMHBbIC HAHOCTPYKTYPUPOBAHHBIEC MATCPHAIBL. OIIK-1.3.1
33 HurepdepeHIIHOHHBIE TPAH3UCTOPEI. OIIK-1.3.1
OIIK-2.V.1

34 ITosieBbie TPAH3UCTOPHI HA OTPAKEHHBIX AICKTPOHAX. OIIK-1.3.1

OIIK-2.V.1




35 OnHO3IEKTPOHHBIE TPaH3UCTOPHL, HTIEMEHTHI B pHuOops! Ha ux ocHose. | OITK-1.3.1
OIIK-2.V.1
36 Jnonpl 1 TPaH3UCTOPHI HA PE30HAHCHOM TYHHEIHUPOBAHUU. OIIK-1.3.1
OIIK-2.V.1
37 Jlorudeckue 3/1eMEHTHI Ha PE30HAHCHO-TYHHEJIBHBIX IPUOOpax. OIIK-1.3.1
OIIK-2.V.1
38 CHMHTPOHHBIE IPUOOPEI. OIIK-1.3.1
OIIK-2.V.1
39 TexHONIOTHY TOMYyYEHNS HAHOMATEPHUAJIOB K HAHOCTPYKTYP. OIIK-2.Y.1
OIIK-2.B.1
40 ITporiecchl caMOOpraHU3alii B HAHOTEXHOJIOTHSIX. OIIK-2.V.1
OIIK-2.B.1
41 30H/I0BbIC HAHOTEXHOJIOTHH. OIIK-2.V.1
OIIK-2.B.1
42 HanonuTorpadus. OIIK-2.V.1
OIIK-2.B.1
43 MeTtonp! UcclieqOBaHUSI HAHOMATEPUAIOB U HAHOCUCTEM. OIIK-2.V.1
OIIK-2.B.1
44 [IpocBeunBaronias 3AEKTPOHHASE MUKPOCKOITHSL. OIIK-2.V.1
OIIK-2.B.1
45 ABTO3JIEKTpOHHAsI U aBTOMOHHAsI MUKPOCKOITHSI. OIIK-2.V.1
OIIK-2.B.1
46 30H10Bast MUKPOCKOITHSL. OIIK-2.VY.1
OIIK-2.B.1
47 JupakiMOHHBIN aHATIH3. OIIK-2.V¥.1
OIIK-2.B.1
48 CreKTpaibHBIi aHaJIH3. OIIK-2.V.1
OIIK-2.B.1
49 3amaga. PaccunraiiTe COOTHONICHNE MEX Y IIIMPUHON OTHOMEPHOM OIIK-1.B.1
NPSIMOYTOJIHON MOTEHIMATIBHOM SIMBI C OECKOHEUHOH BBICOTON
Gapbepa 1 dHEprHeH epBoOro pasperrenHoro cocrostaus £, = 0,05 5B
JUTS AIEKTPOHA ¢ 3 heKTHBHOM Maccoit m, =0,05m, .
50 3amaga. Paccunraiite COOTHONICHNE MEX Y IIMPUHON OTHOMEPHOM OIIK-1.B.1
MPSIMOYTOJILHOM MOTEHITUAILHOM SIMbI ¢ OECKOHEYHOM BBICOTOM
Oaphepa 1 dHEprHel IepBOTo pasperieHHoro cocrosaus £, =1 3B
JUTS 3IEKTPOHa ¢ 3 beKTHBHOM Maccoit m, =0,10m, .
51 3agaua. PaccunraiiTe COOTHOLICHHE MEXy IIMPUHOM OJTHOMEPHON OIIK-1.B.1
MPSIMOYTOJILHOW MOTEHIIUAILHOM MBI ¢ OECKOHEYHOH BBICOTOM
Oapbepa 1 dHEpTHel IepBOTro paspelieHHoro cocrosiaus £, =2 3B
JUISL 2IEKTPOHA ¢ 3 PeKTHBHOI Maccoit m, =0,15m, .
52 3amaya. PaccunraiiTe COOTHOIICHUE MEXIY ITUPUHON KBAaHTOBOM OIIK-1.B.1
TPSMOYTOJILHOM ITOTEHIMAIBHOM AMBI ¢ BEICOTO# Gaprepa U, =0,5 5B
Y SHEprHel mepBoro paspemieHHoro cocrosaus £,=0,05U,
JUISL SIEKTPOHOB ¢ dhheKTuBHOI Maccoit m, =0,06m, .
53 3amaya. PaccunraiiTe COOTHOIICHUE MEXIY ITUPUHON KBAHTOBOM OIIK-1.B.1

MPSIMOYTOJILHOM TTOTEHITHAIBHOM MBI € BBICOTO# Gapeepa U, = 1,0 aB
W dHEpruei mepBoro pasperienHoro cocrostaust £,=0,1U,

IUTs TIEKTPOHOB ¢ 3¢ exTuBHOM Maccoit m, =0,06m, .




54

3anaya. PaccumnTaiite COOTHOIIEHNE MEXKY IUPHUHON KBAaHTOBOM
IPSIMOYTOJIFHOM MOTEHIIMAIBHOMU SIMBI ¢ BBICOTO# 6apsepa U, =3 5B

W SHEprueii nmepBoro paspemiensoro coctosiuus £,=0,5U, ms

v (V3 ®
3JIEKTPOHOB ¢ 3 dexTuBHON Maccor m, =0,06m, .

OIIK-1.B.1

55

3ajmava. PaccunTaiite 3HaueHHE MHUPUHBI IPAMOYTOIBHOM
MNOTCHUUAIBHON SIMBI, IPH KOTOPOM SHEPreTHUECKHUH 3a30D MEXKIY
IIEPBBIM U BTOPBIM Pa3pELICHHBIM COCTOSIHUAMU B HEl ObLI

pasen 0,05 3B npu s¢pdextuBHOM Macce snexTponos m, =0,06 m,

u BeicoTe Oapbepa U =23Bu U, =,

OIIK-1.B.1

56

3anaya. PaccunraiiTe 3Hau€HUE MUPUHBI IPSIMOYTOJIBHON
IToTeHMaNBHON SIMBL, TP KOTOPOM 3HEPrEeTUYECKUI 3a30p MEXIY
MEPBBIM U BTOPBIM Pa3pEUICHHBIM COCTOSHUSMH B HEll ObLI

pasen 0,1 3B mipu a3 dexTuBHOI Macce snexTpoHOB 71, =0,06 71,

u BoicoTe Oapbepa U, =23Bu U =0,

OIIK-1.B.1

57

3anmava. PaccumnTaiite u mocTpoiite rpaduk 3aBUCUMOCTH

IJIOTHOCTH COCTOSHUI 3JIEKTPOHOB B KBAHTOBOM IJIEHKE TOJIIIMHOMN
20 HM oT sHepruu E , OTCUUTHIBAEMOI OT AHA 30HBI IPOBOAUMOCTHU
MTOJIYITPOBOHUKA, M3 KOTOPOTO OHHM M3TOTOBIICHEI, TP 3P HEKTHBHOM

Macce anektpona 0,04 m, .

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

58

3agaua. Paccumraiite u moctpoiite rpaguk 3aBUCMMOCTHU TNIOTHOCTH
COCTOSIHHUIT SJIEKTPOHOB B KBAHTOBOM IHYype ¢ cedeHreM 20x20 um
OT 3Hepruu E , OTCUUTHIBAEMOH OT JHA 30HBI IPOBOUMOCTH

MOJYNPOBOAHUKA, U3 KOTOPOTO OHU M3TOTOBJICHBI, TPH dPPEKTUBHON

2

macce aektpona 0,04 m,, .

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

59

3anmava. PaccumnTaiite u mocTpoiite rpaduk 3aBHCUMOCTH TUNIOTHOCTH
COCTOSIHUH 3JIEKTPOHOB B KBaHTOBOM Touke 20x20x20 nm?

OT 3HEpruu E , OTCUUTHIBAEMOI OT JIHA 30HBI MPOBOANMOCTH
MOJIYIPOBOAHUKA, U3 KOTOPOTO OHU M3TOTOBJICHBI, TPH 3(PPEKTUBHON

macce annektpona 0,04 m, .

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

60

3agaua. Paccumraiite u  moctpoiite  Tpaduk  3aBUCHUMOCTH
KOHLIEHTPAallUM  3JIEKTPOHOB B KBAHTOBOM IUIEHKE IIPY KOMHATHOM
TEeMIEpaType OT MOJIOKEHUS ypoBHsSI dDepMH OTHOCHUTENBHO THA 30HBI

npoBogumoct (£, —E.) B MNOIYNpPOBOJHUKE, W3 KOTOPOTO OHHU
W3rOTOBJICHBL. ToNIMHA KBAaHTOBOW TUleHKH — 10 HM. DddexTrBHAsS
Mmacca anekrpona — 0,07 m, . Oruomnenune (E, — E,)/ (k,T) BapbupoBathb
B npenenax ot -4 go +10.

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

61

3amaga. Paccumraiite W  moOCTpoiiTe rpadUK  3aBUCHMOCTH
KOHICHTpAalunu QJICKTPOHOB B KBAHTOBOM UIHYpPE IIpU KOMHATHOM
TEMIepaType OT TOJ0XKEeHUS YPOoBHSI DepMu OTHOCHUTENBHO JHA 30HBI

(E. —E,)) B TONyNpOBOJHHKE, W3 KOTOPOrO OHHU
10x10  um?.
DddextuBnas macca snektpona 0,07 m, . Otnomenue (E, —E,)/ (k,T)

MMPOBOJAUMOCTHU

HU3rOTOBJICHBI. CeueHre KBaHTOBOI'O ImHypa —

BapbUpOBATh B Ipeaenax ot -4 po +10.

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

62

3amaga. PaccumraiitTe W  moOCTpoiiTe TrpadUK  3aBUCHMOCTH
KOHOCHTpAIUM JJICKTPOHOB B KBAaHTOBOM TOYKE nmpu KOMHaTHOM
TeMIiepaType OT MOJIOXKEHUS YpoBHSI DepMH OTHOCHUTEIHHO JHA 30HBI

nposogumoctd (£, —E)) B MOJXynpoBOJHUKE, U3 KOTOPOrO OHHU
10x10x10  uMm .
DddexTuBHas macca snektpona — 0,07 m, . Otnomenue (E, —E,)/ (k,T)

WM3TOTOBJNIEHbI. Pa3Meppl KBaHTOBOM  TOYKH —

BapbUpOBATh B Ipeaesax ot -4 go +10.

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




63 3agaua. Paccumraiite pa3mep cepuueckoil KBAHTOBOW TOUKH, OIIK-1.B.1

nsroroBieHHoi n3 CdSe, obecreunBaromnii NX IFOMUHECIICHIIAIO Ha OIIK-2.V.1
mmmHax BoJH 440 u 480 uM. OrieHUTE OTHOCUTEIBHBIN BKJIA OIIK-2.B.1
KYJIOHOBCKOT'O B3aHUMOJICHCTBUS 3JIEKTPOHOB C JABIPKAMHU U

pUIOEProBCKOIl MPOCTPAHCTBEHHOM KOPPEJISIIUU SHEPTHU.

st aToro matepuana npuMmuTe Eg pue =1,75 3B; m: =0,13m,; €=58.

64 3amaua. PaccumnTaiite pa3mep ceprudeckoil KBAaHTOBON TOYKH, OIIK-1.B.1
n3rotoBieHHoM 3 CdSe, obecneynBarONUi UX TIOMUHECIICHITHIO Ha OIIK-2.YV.1
JnrHax BosH 520 n 560 HM. OLeHnTe OTHOCUTEIBHBIN BKIIAJ OIIK-2.B.1

KYJIOHOBCKOT'O B3aMMOJICHCTBUS 3JIEKTPOHOB C ABIPKAMH U
pUIOEProBCKOI MPOCTPAHCTBEHHOM KOppessiuuy sHepruu. s
sToro mMarepuana npumute £, ,,, =1,759B; m,=0,13m, ; £€=58.

65 3amaga. Paccunraiite K03 OUIUEHTHI MPOXOXKACHAS U OTPAXKEHUS OIIK-1.B.1
AJIEKTPOHOB € 3 (HEKTUBHOI Maccon m: =0,06 m, npu ux OIIK-2.¥.1
JBIDKEHUH HaJl IPSIMOYTOJIbHBIMU TOTCHINAIBHBIMUA Oapbepamu OIIK-2.B.1
Boicotoii U, =2 u 3 5B B 3aBUCHMOCTH OT SHEPTUH ITHX JJICKTPOHOB.

66 3amaga. Paccunraiite K03 OUIUEHTHI MPOXOXKACHAS U OTPAXKEHUS OIIK-1.B.1
AJIEKTPOHOB € 3 (HEKTUBHOM Maccon m: =0,06 m, npu ux OIIK-2.¥.1
JBIDKEHUH HaJl IPSIMOYTOJIbHBIMU TOTCHINAIBHBIMUA Oapbepamu OIIK-2.B.1
BoicoToil U; =4 u 5 5B B 3aBUCHMOCTH OT SHEPTUH ITHX JJICKTPOHOB.

67 3amaga. Paccunraiite CKOpOCTh 00pa30BaHUS KPHUCTAUIUTOB U3 OIIK-1.B.1

KPUTHUYECKUX 3apOoJiblieii pa3MepoM 1 HM B 3aBUCHMOCTH OT OIIK-2.V.1
Temreparypsl B auanasone 400-700 °C B cucreme ¢ mapameTpamu OIIK-2.B.1
Ag=5-10" Jlx/M, 6" =0,03 Jlx/m?, E, =0,025B,

68 3agaua. Paccunraiite ckopocTh 00pa3oBaHHs KPUCTAJUIUTOB OIIK-1.B.1
13 KPUTHUYECKHUX 3apOJIbIIel pa3MepoM 2 HM B 3aBUCUMOCTHU OT OIIK-2.V.1
Temmeparypsl B quanaszone 700-1000 °C B cucteme ¢ mapamerpamu OIIK-2.B.1
Ag =5-10" IxA, ¢ =0,03 Jx/m?, E, =0,025B.

69 3amaua. PaccunraiiTe BOIBTAMIICPHYIO XapaKTEPUCTUKY OIIK-1.B.1
JIByXOapbepHOH OHOAIIEKTPOHHOU CTPYKTYpHI B AranazoHe 0 — 3 B OIIK-2.V.1
C pa3NUYHBIMU TYHHEIBHBIMU IPO3PAvYHOCTSIMU OapbepOB IIPU OIIK-2.B.1
3HAUYCHWUW MEHBIIEH TYHHEIbHOU mpo3paunoctu 1" =0,7 s
3HaYeHHs eMKOCTH ocTpoBKa 5-10717 .

70 3amaua. PaccunraiiTe BOIBTAMIICPHYIO XapaKTEPUCTUKY OIIK-1.B.1
JIByXOapbepHOH OHORIIEKTPOHHOU CTPYKTYpHI B AnanazoHe 0 — 3 B OIIK-2.V.1

C pa3IM4YHBIMU TYHHEIBHBIMU NIPO3PAYHOCTIMU OapbepOB IPHU OIIK-2.B.1

3HAUYCHUW MEHBIIEH TYHHEIbHOU mpo3paunoctu 1" =0,7 s
3HaueHMs eMKOCTH ocTpoBKa 2-107"° @.

71 3amaua. Paccunraiite ycnoBus MOAIEPKAHUS B OCTPOBKE OIIK-1.B.1

OJHORJICKTPOHHOTO TPAaH3HCTOPa MOCTOSHHOT'O KOJIMYECTBA OIIK-2.V.1

31eKTpoHOB 72 =0, 1, 2 B 3aBUCHMOCTH OT NOTEHIMANA 3aTBOPA B OIIK-2.B.1
nmuanasone 0 — 3 B mpu onHAKOBBIX €MKOCTSX UCTOKA M CTOKA
C, =C,=10"" ® u emxocru 3arBopa C,=107'¢ ®. Haiinure paboune
TeMIIEpPaTyPHbIE YCIOBUS JUIS 3TOTO TPAH3UCTOPA.

72 3amada. Paccunraiite yCIIOBUS MOAIEPIKAHAS B OCTPOBKE OIIK-1.B.1
OJTHO3JIEKTPOHHOT'O TPAH3UCTOpa MOCTOSHHOIO KOJIMYECTBA AEKTPoHOB | OITK-2.V.1

=3, 4,5 B 3aBUCUMOCTH OT IIOTEHIMaNA 3aTBOpa B quanasone 0 —3 B | O[IK-2.B.1

NPH OJMHAKOBBIX eMKOCTsX UcToka u ctoka C, =C, = 107" dn

emkocru 3atBopa C, =107 ®. Haiinure paboune TemieparypHbie

YCJIOBHUA JJISA OTOr0 TpaH3ucTopa.




Bormpocsr (3apaun) s 3aueta / qnud¢. 3adera npeacrapieHsl B Tabauie 16.

Tabnuna 16 — Bonpocs! (3agaun) ny1st 3auera / audd. sauera

Ne mi/mm [Tepeuens BompocoB (3ama4) s 3adeta / qudd. 3adera

Kon
WHJIUKaTOpa

Y4eOHbIM IJIAHOM HE MPEIYyCMOTPEHO

[lepeuenr TeM IS KypCOBOTO MPOEKTHPOBAHMS/BBIMOIHEHUS KYpPCOBOM pabOThI

mpeICTaBICHBI B Tabmwie 17.
Ta6mmia 17 — [lepeders TeM 711 KypCOBOTO MPOEKTHPOBAHUS/BBITIOJTHEHUS KYPCOBOM pabOThI

Ne i/t

[TpumepHBIii IepedeHb TeM Ui KypCOBOTO IPOSKTUPOBAHUS/BBITOTHEHHS
KypcoBO# paboOThI

Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO

BOHpOCBI IJi1 IIPOBCACHUA HpOMe)KYTO‘-IHOI\/’I arreéctalluin B BUAC TCCTUPOBAHHUA

npecTaBieHbl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIH IEpeYEHb BOIPOCOB VISl TECTOB

Ne /1t

Kon

[IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
MHJUKAaTOpa

1

HNucTpykuus: npounTaiite 3ajaHue U BbIOepuTe 0OMH NPABUJIbHBIN OIIK-1.3.1
oTBeT.

KBaHTOBBIM OrpaHUYEHHEM HA3bIBAIOT:

A) OrpannyeHue IBIKEHUS DJICKTPOHOB) B HU3KOPA3MEPHOU CTPYKTYpE,
npuBoJsliee (K HEHYJIEBOMY MUHUMAJIbHOMY 3HAUYEHUIO UX DHEPIHM U K
JTUCKPETHOCTH SHEPIUil pa3pelieHHbIX COCTOSHUI
B)KBanToBO-MeXaHn4ECKOE SIBJICHUE IIPEOIOJICHUS yacTuuen
HOTEHIMAJIBHOIO Oapbepa B Cilydae, KOTAa €€ SHEPIUs MEHbILE BbICOTHI
MOTEHIIMATBHOTO Oapbep

C) D10 KBaHTOBBIE CTPYKTYPHI, /1€ ABUKEHUE HOCUTENIEH OrpaHUYEHO He
B OJIHOM, a B JIBYX HaIlpaBJICHUSX

D) D10 KBaHTOBBIE CTPYKTYpBI, I'/I€ IBUKEHUE HOCUTEIEH OrpaHUYEHO B
TpEX HalpaBJIEHUSIX

HNHcTpyKuus: npoyuTaiTe 3a/1aHue U BbIOepuTe OAUH WM Heckoabko | OITK-1.3.1
NPaBWIBHBIX OTBETOB.

Crenenp UHTETpallii MUKPOCXEMBI — 3TO

A) KonuuecTBo JOrMYecKHX 3JIEMEHTOB, pPAa3MEIIEHHBIX Ha OJHOMU
MHUKPOCXEME.

B) YpoBeHb C10KHOCTH CXEMBI, OIPEEIIIEMbII UNCIIOM TPaH3HCTOPOB.
C) IInomane MUKpOCXeMbI, U3MepsieMast B KBapaTHBIX MUJITUMETPAX.

D) OuepronoTrpebieHne MUKPOCXEMBI TPU MAaKCUMaJIbHOM Harpyske.

HNHcTpyKkuusi: npoynTaiTe 3ajaHue U Pacnol0KuTe BADHAHTHI OIIK-1.B.1
0TBeTa B NPABUJIbHOM MOCJIeA0BATEIbHOCTH.

Pacnonoxure opbOutasim B aToMe B TOPSJIKE YBEIUYEHUS HX
SHEPreTUYECKOIro ypOBHS:

A) 3s

B) 2p

C)2s

D) 1s

(DCPA)

ITouemy KBaHTOBBIE€ TOUKH HA3bIBAKOT HCKYCCTBEHHBIMH ATOMaMH




A) KBanToBast Touka, Kak U aTOM, UMEET SIAPO
B) KBantoBas Touka, Kak U aTOM MOXET BCTYNaTh B XUMHUYECKHE
peakuuu
C) KBanToBast Touka UMEET pa3Mephl aToMa
D) B kBaHTOBOM TOUYKE JBUKEHHE OIPAaHUYEHO B TPEX HANPABICHUAX U
SHEPreTUYECKUH CIIEKTP AUCKPETHBIN, KaK B aTOME

HMHcTpyKuus: npounTaiiTe TEKCT H YcTaHOBUTe cooTBeTcTBHE. K
KaK/10i NMO3UIMHU B JIEBOM CTOJIOIE MoA0epUTe COOTBETCTBYIOLILYIO
NMO3UIHIO B IPABOM CTOJI011E.

CootHecute Ha3BaHUE 3PPEKTa C ero ONUCAHUEM.

HaszBanue s dexra Omnmcanne rpdexra

A) Kynonosckast 6110kazia 1. D¢ dext, BOZHUKAIOUIHIA B
HAHOCTPYKTypax, Ipu KOTOPOM
3apsi/l YaCTHIIBI IPETSATCTBYET
JabHENIIEMY TOKY 3a CYET
KYJIOHOBCKOTO OTTAJIKUBAHMSL.
B) Topmorkenue 31eKTpOHOB 2. IIponecc, npu KOTOPOM
JBIDKEHHUE 3JIEKTPOHA
3aMeIsIeTcs U3-3a
B3aUMO/ICHCTBUS C BHEITHUMHU
TOJISIMHA WJIH CPEJIOH.

C) DnexTpoHHas JTOBYIIKA 3. SIBneHue 3axBarTa JIEKTPOHA B
JIOKQJIN30BAHHOM COCTOSIHHUH,
IIPEMATCTBYIOLIEE €TI0
JAbHENIIIEMY JIBIKCHHIO B
IIPOBOJHUKOBOM 30HE.

OIIK-1.B.1

HHCcTpyKIUA: NPOYHTANTE 3a/JaHUe U JaTe CBOM pa3BepHYTHIN
BApPUAHT OTBETA.
Uto Takoe TyHHEIbHBIN 2 dexT?

OIIK-1.B.1

HHcTpyKIMA: IpoYUTAaiTe 3alaHUe U BbIOepUTe OMH NPABWIbHBIN
OTBeT

[Touemy GpoTOHHBIE KPUCTAILTHI TO3BOJISIFOT YIPABIATH ONTHYECKUM
U3JITy4YeHuem?

A) 13-3a npo3payHOCTH (POTOHHBIX KPUCTAIIJIOB

B) U3-3a TBepaocTH POTOHHOTO KpUCTAILIA

C)PazMepsl  HEOTHOPOAHOCTEW COM3MEPHUMBI C  JJIUHOM  BOJIHBI
ONTUYECKOTO U3TyUYECHUS

D) M3-3a n1be303J€KTPHUUECKUX CBOWCTB KPUCTAJIIIOB

OIlK-2.V.1

HNHcTpykuus: npounTaiite 3ajaHue U BbIOepUTE OJMH WM HECKOJIbKO
NPaBWIbHBIX OTBETOB.

3ampeneHHas 30Ha B (POTOHHBIX KPUCTAIJIOB — 3TO:

A) O6acTh 4acTOT, B KOTOPOW HEBO3MOKHO PacCIpoCTpaHEHUE
ANEKTPOMATrHUTHBIX BOJIH.

B) 3ona, B KOTOpO#1 OTCYTCTBYET B3aMMOJICHCTBHE CBETA C MATEPUATIOM.
C) lnuHa BOJHBI, KOTOPast MOIJIOIAETCS] KPUCTAIUIOM.

D) /lnanazoH yacToT, T 3anpelieHo NpoxoxaeHue poToHoB uepes
KpUCTAJLI.

OIIK-2.V.1

HHCcTpyKIMSA: IPOYUTANTE 3aIaHUE U PACIOJIOKITE BAPUAHTHI
0TBeTAa B NPABWJIbHOM MOCJ1€10BATEIbHOCTH.

PacnonosxuTe B MpaBUIBLHON MOCIEA0BATEILHOCTH 3TAIIbI IPOXOKICHUS
AJIEKTPOHA Yepe3 FHepreTHIecKuit bapbep:

A) Ilogxox snekTpoHa K 6apbepy.

OIIK-2.B.1




B) TynnenupoBanue uepe3 6apnep.

C) docTtmwxkeHne 3IeKTpOoHA IPYTroi CTOPOHBI Oaphepa.
D) [loteps sHepruu mpu B3auMOIEHCTBUU C OapbepoM.
(ADBC)

9 HNHCTpYKIUA: NPOYHUTANTE TEKCT U YCTAHOBUTE cooTBeTcTBHE. K OIIK-2.B.1
KaK/10i NMO3UIMHU B JIEBOM CTOJIOIE MoA0epUTe COOTBETCTBYIOLILYIO
NMO3UIHIO B IPABOM CTOJI011E.

YcTaHOBHUTE COOTBETCTBHE MEXy Ha3BaHUSAMU YACTEH TPaH3UCTOPA U UX
OINMCAHUSMHU:

Haspanue yactu TpaH3ucTopa Omnucanue yactu

A) Crok 1. YacTtpb TpaH3ucropa, uepes
KOTOPYIO HOCUTEIHU 3apsiaa
IMOKUIAIOT 00/1aCTh
MPOBOAMMOCTH.

B) Ucrox 2. YacTb TpaH3UCTOPA, YEPE3
KOTOPYIO HOCUTEIIN 3apsiaa
BBOJISITCS B IPOBOJISALIYIO
0071aCTh.

C) baza 3. OGnacTh TpaH3UCTOPA,
YOPaBISIONIAs TOTOKOM
HOCHUTEJICH 3apsia.

10 HNHCcTpyKIMsA: NpoYMTANTE 3a/JaHUe U JaliTe CBOM pa3BepHYTHIN OIIK-2.B.1
BAPHAHT OTBeETA.
Urto obecnieunBaeT rerepornepexo’?

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCIUIUIMHE OOYyYarouIuxcs 3a04HON (popmbl
o0yueHwus, npecTaBieHsl B Tadbmauie 19.

Ta6mmia 19 — [lepeyeHb KOHTPOIBHBIX PabOT

Ne n/nn [lepeyeHb KOHTPOIBHBIX PAOOT

He npenycMmotpeHo

11.4. Metonuueckie  MaTepuaibl,  ONpEAENAIoNMe  MPOLEAYphl  OLIEHUBAHUS
WHAWKATOPOB, XapaKTEpHU3YIOIUX JTambl (HOPMHUPOBAHHS KOMIETCHIIUN, COJAEpXKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernameHTUpYIOIIUX TOPSAOK U MPOIEAYypY
MIPOBEJICHUS TEKYIIETO KOHTPOJIS YCIIeBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlH O0YJarOIIUXCS
I'VAIL

12.  Meronuueckue ykazaHus JJIsl OOy4arOIIUXCsl IO OCBOCHUIO JUCITUTITUHBI
(Huoice npusoosimes pekomenoayuu no COCMasieHuo 0aHH020 pazoeid)

12.1. Meroauueckue ykazaHHs I OOYyYaroIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmompeHo yYueOHbIM NIAHOM N0 OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JOTMYECKH CTPOHHOE, CHUCTEMHOE,
riy0oKkoe U sICHOE H3JI0XKeHHe ydyeOHOoro marepuana. HasHaueHuwe cOBpeMEHHOW JEKIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJTYYUTHh BCIO MH(OPMAIHIO MO TEME, & B OCBOCHHH
dbyHIaMeHTaIbHBIX Mpo0JeM AWCHUIUIMHBI, METOJOB HAyYHOTO TMO3HAHMs, HOBEUIINX
JTOCTKEHUN HAyYHOW MBICTU. B yueOHOM mporiecce JICKIHs BBITIONHSIET METOI0JIOTHYECKYTO,
OpPraHU3aIMOHHYI0 U MH(POPMAIMOHHYIO (GYHKIMHU. JIekuus pacKkpbiBaeT MOHITUIMHBIN ammapaT
KOHKpPETHOW oO0jacTu 3HaHWS, €€ TPOOJEeMBI, JaeT IEIbHOE NPEJCTABICHHE O TUCIUILINHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[Inanupyemble pe3yJibTaThl IPU OCBOSHUU 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepuaa;




— TIIOJIyYEHHE COBPEMEHHBIX, UEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX ONPEEIISIETCS LEJIEBOM YCTAHOBKOM K KaX /101 KOHKPETHOU TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOU PaOOTHI COBMECTHO C MPEIOIaBaTENIEM;

— pa3BuTHE NPO(ECCHOHANBHO-JENOBBIX  KayecTB, JIOOBM K MpeAMETy H
CaMOCTOSATEIBHOTO TBOPYECKOTO MBIIUICHUSI.

— TIOsIBJICHUE HEOOXOJIMMOTO MHTEpeEca, HEOOXOIMMOTO JIJISl CAMOCTOSITEIILHOU PabOTHI;

— IIOJIydYeHUE 3HAaHUM O COBPEMEHHOM YPOBHE Da3BUTHS HAayKHM U TEXHUKH U O
MIPOTHO3€E UX Pa3BUTHS HA OJIMKAMNIINE TOBL;

— HAYYHTBCS METOJMYECKH 00pabaThiBaTh Marepuay (BBLICISATH TIABHBIC MBICIH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HX B  Pa3IUYHBIX
bopMyIIHpOBKax);

— TMOJy4YeHHE TOYHOTO MOHMMAaHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSITHIA.

JIeKUMOHHBIA  MaTepuall MOXET COMPOBOXKIATHCS  JIEMOHCTpAlMEd CIaugoB |
WCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja IpH MPOBEIEHUU KOPOTKHX AHUCKycCUH 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHK 10 JUCIUTIINHE.

CTpyKTypa NpeaocTaBiIeHHs JIEKIIMOHHOIO MaTeprana:

—  (hopMyITHPOBKY TEMBI JICKIIUH;

—  YKa3aHHE€ OCHOBHBIX U3y4YaeMbIX Pa3/esiOB UM BOIIPOCOB M MPEIIOIAraeMbIX 3aTpaT

BPEMEHHU Ha UX U3JI0KEHUE;

—  W3JI0’KE€HHE BBOJIHOM YacTH;

—  U3JI0XCHHE OCHOBHOM YaCTH JICKIIUU,

—  KpaTKue BBIBOJBI 10 KaXJIOMY U3 BOIIPOCOB;

—  3aKIIOYCHHE;

TpebGoBaHusl K CTPYKTYpH3aIlMU JIEKIIMH OINPEAENSIOTCS TPeOOBaHUSMHU OOecTeueHUs
KauecTBa JIEKIIMH U HEOOXOJAMMOCTBIO YMPaBICHUS STUM mporeccoM. JIeKIus Kak SJIEMEHT
00pa30BaTeNbHOTrO Mpoliecca J0HKHA BKIIIOUATh CIIEAYIOIINE ITAIbI:

1. HauanpHblil 9Tanm KaxkJIOTO JICKIIMOHHOTO 3aHATHUS — OTJIAllIEHHE OCHOBHOW TEMBI
JEKIMM C KpaTKOW aHHOTaluWed NpeajaraéMblX M WM3Y4YeHHUs BOIpPOcoB. Jlekrop moimkeH
COOOUIUTh, O MPUMEPHOM IUIAHE MPOBEACHHS JEKUUU M TPEANOoIaraéMoM paclpeeIeHuN
Oroketa BpeMeHu. Eciu odepeqHoe 3aHATHE SIBISETCA MPOJOJDKEHHUEM MpPeIbIyliei JTeKIuH,
HEOOXOUMO KpaTKo C(HOPMYJIMPOBATH TOJNYyYEHHBIC paHEE PEe3yIbTaThl, HEOOXOIUMBIC IS
MTOHUMAaHUS U YCBOEHUS N3Y4aeMbIX BOIIPOCOB.

2. B BBOJHOM YacTU JOCTATOYHO KPATKO XapaKTEPU3YETCS MECTO U 3HAUYCHHE JTaHHOU
TEMBI B Kypce, J1aeTcsi 0030p BaKHEHIIMX UCTOYHUKOB M (POPMYIUPYIOTCS OCHOBHBIE BOIIPOCHI
WM 3aJlayd, pEIIeHHE KOTOPhIX HEOOXOAMMO JJisi CO3JIaHUsl CTPOMHON CHUCTEMbl 3HAHUU B
JaHHOW mMpeaMeTHOM obnactu. B 3TOH YacTHM JEKIUM JEMOHCTPUPYIOTCS OCHOBHBIE
MEJJarOTHYECKUe METO/IbI, KOTOpble OyAyT HCIOIB30BATHCS TPH HU3JI0KEHUM Marepuaia u
YCTaHABIIMBAETCSI KOHTAKT C ayIUTOPHEN.

3. OcHOBHasl 4YacTh JIGKIIMM WMEET CBOEH IIEJIbI0 PACKPBITHE COJEP>KAHHUS OCHOBHBIX
BOIIPOCOB WJIM PA3EJIOB U ONpPENENseTcs JOTMYECKOM CTPYKTypoil miaHa jekuuu. [Ipu stom
UCTIONB3YIOTCS. OCHOBHBIC TIEIarOTMYECKHE CIOCOOBI H3IIOKEHUS MaTepuaia: OIHCaHue-
XapaKTepUCTHKa, TOBECTBOBaHME, OOBsICHEHHE U Jp. JIeKTop JOMmKEeH Takke YMelo
UCTIONB30BaTh J()PEKTUBHBIE METOAMYECKHE TIPUEMbl U3JIOKEHUS Marepuajia - aHajus3,
00001IeHne, UWHAYKIHMIO, JCAYKIHI0, TPOTHUBOIOCTABJICHUSA, CpaBHeHHWs W T. [,
obecreunBaroIie J0CTATOYHO BHICOKUN YPOBEHb KauecTBa yueOHOT0 Mpoliecca.

4. B 3akIrouMTeNhbHOW YacTH JIEKIIMH MPOBOAAT 00001IeHrne Hauboliee BaXKHBIX U
CYIIECTBEHHBIX BOIIPOCOB, JICTAIOTCS BBIBOJBI U (DOPMYITHPYIOTCS 33Ja4H JIJIsi CAMOCTOSITEIIbHON
paboTsl crmymateneid. OcraBieecss BpeMsi UCIONB3YIOT A7 OTBETOB Ha BOIPOCHI, 33/1aBaeMbIe
CIyIIATENSIMHU, U, TI0 BO3MOXHOCTH, JJISI JUCKYCCHH O COAEPKAHUHU JICKIUH.

TpeGoBaHusl K NPOBeIEHUIO JTeKINHU



ConepkaHnve  JIGKHMOHHOTO  MaTepuajlia  JOJDKHO  CTPOrO  COOTBETCTBOBATH
COJIEpXKATEIPHOM YacTH YTBEPXKACHHOW pabodeil y4ueOHOW MmporpamMMbl TUCHUIUIAHBI U
o0ecreunTh BBITIOTHEHHE CIAeAYIONNX (DYHKIIUH ISl JAHHOTO BUAA 3aHSITHS:

— wuHGOPMAITMOHHYIO (U3J1araeT He0OXOAMMbIC CBEJICHHUS ),

— CTUMYJIMPYIOIIYIO ¥ MOTHUBAIMOHHYIO (TIpOoOYykKIaeT MHTEepeC K TeMe, (POpMUPOBAHUE
MO3HABATEJIIbHOTO MHTEpeca K COAEPKAHUIO Y4eOHOW JUCHMIUIUHBI M TNMPOQecCHOHAIbHON
MOTHBAIMK OYIyIIEro CHeIrannucTa, COACHCTBUE aKTUBU3AIIMH MBIIIIJICHHS CTYICHTOB),

— BOCIHUTHIBaIONIYIO ((POpMHUPOBAHKE CO3HATENILHOTO OTHOILIEHUS K MPOLecCy 00ydeHuUs,
CTPEeMJICHHUS K CAMOCTOSTENIbHONW paboTe W BCECTOPOHHEMY OBIAJCHUIO NPOdeCcCHOHATbHBIMU
HaBbIKaMH),

— Ppa3BHBAIONIYIO (JA€T OICHKY SIBICHUSM, PA3BUBACT MBIIIJICHHE),

— OPHEHTHUPYIONIYIO (B pobiiemMe, B IuTepaType),

— Pa3bACHAIOILYIO (HAaMpaBICHHAS MPEXK/IE BCETo Ha (JOPMUPOBAHNUE OCHOBHBIX TOHATUN
HayKH),

yOexIaronIyo (¢ akllEeHTOM Ha CUCTEME JI0Ka3aTeIbCTB).

He3amennma siekiust ¥ B QyHKIIMHA CUCTEMATH3AIUN M CTPYKTYPHUPOBAHHUS BCETO MacCHBA
3HaHUM no JaHHOM aucrumiuuHe. ConepxkaHue W (GopMa MpOBEACHUS JEKIIMOHHOTO 3aHATHUS
JOJDKHBI ~ COOTBETCTBOBAaTh  TPEOOBAaHUSM,  OINPEICISIIONINM  KAa4eCTBEHHBIH  ypOBEHB
oOpa3oBaTenpHOro nporecca. K HuM oTHOCSATCS:

— HayyHas 00OCHOBAaHHOCTh, MH(OPMATUBHOCTH M COBPEMEHHBI HAydYHBIH ypOBEHB
JUJIAKTUYECKUX MAaTepUANIOB, U3JIaraeMbIX B JICKIIUH;

— METOJMYECKH OTpaboTaHHas ¥ ymoOHas IS BOCIPHSTHS TIOCIEIOBATEILHOCTh
M3JI0KECHUS M aHAJIN3a, YETKasi CTPYKTYpa M JIOTHKA PacKphITUS U3J1araéMbIX BOIIPOCOB;

— TiayOokas ~ MeToauyeckas — MmpopaboTKa  MPOOJEMHBIX  BOMPOCOB  JICKIIWH,
JIOKa3aTeIbHOCTh M ApPryMEHTHPOBAHHOCTb, HAJIM4YHE JOCTATOYHOTO KOJUYECTBA SAPKHUX,
yOeIUTeNbHBIX IPUMEPOB W HAYYHBIX JTOKA3aTEIIbCTB;

— SAPKOCTh M3JIOKEHUS, IMOIMOHAIBHOCTh, UCIOJIb30BaHNE d()()EKTUBHBIX OPATOPCKUX
NIPUEMOB - BBIBEJICHHE TJIABHBIX MBICJICH W TIOJO0KECHUH, MMOTYEPKUBAHNE BBIBOJIOB, M3JI0KECHHUE
JOCTYITHBIM U SICHBIM $I3bIKOM, Pa3bsiCHEHHE BHOBb BBOJAMMBIX TEPMHHOB M Ha3BaHUIi,

— BOBJICYCHHE B I[IO3HABATENBHBIA TPOIECC ayJWTOPHH, AKTHBHU3ALMWS MBIIUICHUS
ciymaTeneii, MocTaHOBKa BOIPOCOB JIJIsl TBOPUYECKOH JIeATEIbHOCTH;

— HWCIOJB30BAHMWE TEXHHYECKHX CPEICTB OOYUYCHHWs, HATTSAHBIX MOCOOWH, TUIaKaTOB U
0  BO3MOXXHOCTH  ayJMOBU3YaJbHBIX  JHJIAKTHUYECKUX  MAaTEpUANOB,  YCHJIMBAIOIIUX
3¢ (HeKTUBHOCTH 00Pa30BaTEIbHBIX TEXHOJIOTUH.

12.2. MeTtoauyeckue yKazaHUsl JUId OOydYaromuxcsi MO Yy4YacTUIO B CEMHHapax (He
npeodycMOmpeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNTIUHE)

12.3. Metoauveckue yka3zaHus Uil OOyYaIOIIUXCS TO TPOXOXKACHUIO MPAKTHUECKUX
3aHATHH (eciu npedycmMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

[IpakTudeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX ()OpPM OpTraHU3alUUA Y4eOHOTO
mporiecca, 3aKIII0Yaroniasicsl B BRIIOJHEHUH 00yJarONUMUCS 0T PYKOBOJICTBOM TIPEITO1aBaTEIs
KOMIUIEKCa Y4eOHBIX 3aJaHUi C [ENbI0 YCBOSHHUS HAYYHO-TEOPETHUECKHUX OCHOB Y4eOHOI
JICITUTUTAHBI, TPHOOPETEHUST YMEHUH ¥ HABBIKOB, OITBITA TBOPUECKOH JIEATEIHHOCTH.

Lenpro mMpakTUYECKOTO 3aHIATHUS AJI1 00YUYaIOIIErocs SIBISIETCS IPUBUTHE O0YUYaOIUMCS
YMEHHUU U HaBBIKOB MPAKTUYECKOU €SI TEILHOCTH M0 MU3Yy4aeMOU TUCIUIIIINHE.

[Tnanupyempie pe3yabTaThl IPU OCBOCHUU O0YUYAONTUMCS MPAKTUYSCKUX 3aHITHIA:

— 3aKperuvieHue, yriayOJIeHHWe, pacIiupeHHe W JeTaNHu3alus 3HAHUU TpH pPelICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[O3HABATEIbHBIX CIOCOOHOCTEH, CAaMOCTOSTEILHOCTH  MBIILJICHHUS,
TBOPYECKOI aKTUBHOCTHU;


http://pandia.ru/text/category/vovlechenie/
http://pandia.ru/text/category/professionalmznoe_sovershenstvovanie/
http://pandia.ru/text/category/professionalmznoe_sovershenstvovanie/
http://pandia.ru/text/category/uchebnie_programmi/

— OBJIAJICHHE HOBBIMH METOJAMH W METOJAMKAMU HW3yYeHHs] KOHKPETHOW Yy4eOHOH
JUCITUTLTAHBI,

— BBIpAa0OTKA CIIOCOOHOCTH JIOTUYECKOTO OCMBICJIICHUS TIONYYCHHBIX 3HAHUU IS
BBITIOJTHEHHSI 33/IaHUN;

— ofecrieueHue pPaIMOHATBFHOTO COYETAHUS KOJUICKTUBHOM W WHIWBHUIYaTbHOU (hopm
00yueHusI.

TpeGoBaHMs K MPOBEACHUIO NPAKTUYECKUX 3aHATUN

ITo cBoeii TeMaTHKe MPAaKTUUYECKHE 3aHATHS JODKHBI: UMETh PAllMOHAIBHO BHICTPOCHHYIO
CTPYKTYpY; COIJIaCOBBIBATHCS C COJACPKAHHWEM JUCLUIUIMHBL, MPEAyCMaTpUBaTh OTPAOOTKU U
pa3BuTHE MPO(ECCHOHANBHBIX YMEHHIA; pa3BUBaTh HHTEIUICKTYalbHbIE YMEHHS CTYJIECHTOB;
OTMEYaThCSl BBICOKMM HAy4YHO-TEOPETHMUECKHUM YpPOBHEM; OBbITh HaJJEXallMM 00pa3oM
00eCTIeYeHHBIMH JIMIAKTUIECKUMHU MaTepUaiaMy M CPeJICTBAMH O0yUeHHS.

B nmpouecce mnpakTHueckoro 3aHATHS JOJDKHO OOECTeYMBATBCSA: KOHCTPYKTHBHOE
B3aUMO/ICHCTBHE U OOIICHNE, JOOPOKENATEIHHOCTh U YBaKEHHE B OTHOLICHHUSX MPEIOIaBaTeNs
CO CTyJE€HTaMM, OOBEKTUBHOCTh M TPeOOBATEIBHOCTH MPENOAaBaTeNsl OTHOCUTEIBHO OLEHKH
Y4eOHBIX JOCTIKEHHH CTYICHTOB; BBICOKMH YPOBEHb CAMOCTOSITEIFHOCTH M AKTUBHOCTH
CTYJCHTOB;, YMEHHEM IIpernojAaBaress HalaJuTb KOHTAaKT C ayJuToOpuel, NpenoTBpallaTh
BO3HHUKHOBEHHE KOH(DIUKTHBIX CHTyallud, a B CIy4ae BO3HUKHOBEHHS YMETb MX YCTPAHUTH;
yYMEHHE MOAJIePKUBATh pab0TOCIIOCOOHOCTH CTYICHTOB.

TUNMUYHBIME CTPYKTYPHBIMH DJIEMEHTAMH 3aHSTHS SBISIOTCS: BBOJHAs, OCHOBHAs W
3aKJIIOYMTENbHAS YaCTH.

Bsoonas uacme obecrieunBaeT MOJArOTOBKY CTYJCHTOB K BBITTOJIHEHHIO 3a/1aHUI paboThl. B
€e COCTaB BXOT:

* popMynmupoBKka TeMBI, IENW W 3agad 3aHATHSA, OOOCHOBAHWE €ro 3HAYMMOCTH B
po¢eCCHOHATIBLHOM MOATOTOBKE CTYIEHTOB;

* pacCMOTpEHME CBsA3eH JTaHHOU TeMbI ¢ APYTUMH TEMAMHU Kypca;

* U3JI0KEHHUE TEOPETUIECKUX OCHOB PaOOTHI;

* XapaKTEepUCTHKAa COCTaBa M OCOOEHHOCTEH 3amaHuii paboThl U OOBSICHEHHE MOIXOI0B
(MeTo10B, CIOCOOOB, MPUEMOB) K UX BHITIOJIHCHHUIO;

* XapaKTepUCTHKA TPeOOBAHUHN K pe3yJIbTaTy pabOThI;

* BBOJHBII MHCTPYKTaX IO TEXHUKE OE30MacHOCTH MpPU HKCIUTyaTalluM TEXHUYECKHX
CPEICTB;

* NMPOBEpKa TOTOBHOCTH CTYECHTOB K BBITIOJTHEHHUIO 331aHU pabOTHI;

* 1poOHOE BBIMOJIHEHUE 3aJJaHUH [10]] pyKOBOACTBOM IPENO1aBaTeNs;

* yKa3aHUs 110 CAMOKOHTPOJIIO PE3YJIHTATOB BHITIOJTHEHUS 33/IaHUH CTyICHTaMHU.

OcnosHas uacmb TPEANONIAraeT CaMOCTOATENBHOE BBIOJHEHHUE 3aJlaHUM CTyJEHTaMH.
MosKeT conpoBOKIATHCA:

* JTOTIOJTHUTEIHHBIMH Pa3bsICHEHUSIMH 10 X0y pabOThI;

* yCTpaHEHUEM TPYJHOCTEH IMPU BBINOJIHEHUH 3aJJaHUN pabOThI;

* TEKYILUM KOHTPOJIEM U OLICHKOH pe3yJIbTaTOB pabOThI;

* oJJepKaHrueM B paboueM COCTOSTHUHM TEXHUYECKUX CPEJICTB;

* OTBETaMU Ha BOIPOCHI CTYICHTOB.

3aknrouumenvHas uacms COAECPHKUT:

* [0JIBEJICHNE OOIIMX UTOTOB (TIO3UTUBHBIX, HETATUBHBIX ) 3aHATHS;

* OLICHKY PE€3yJIbTaTOB Pa0OThI OTJEIBHBIX CTYICHTOB,;

* OTBETHI HA BOIIPOCHI CTYACHTOB;

* BBIJIaYy PEKOMEH/IAIMH 110 YIyYIICHHIO ITOKa3aTesieil paboThl U YCTPaHEHHIO MPOOEIIOB B
cucTeMe 3HaHUH U YMEHUH CTY/IEHTOB;

* cOOp OTYETOB CTYACHTOB I10 BBITIOJHEHHOW Pa0bOTe ISl TPOBEPKH MPETIOIaBaTENIeM;

U3JI0KEHUE CBEJCHUH O MOJArOTOBKE K BBHIMOJIHEHUIO CIEAYIONEH paboThl, B YaCTHOCTH,
0 TOJIeKAIIeH U3YUEHUI0 YIEOHOU JTUTEpaType.




12.4. Metoauueckie ykasaHHs s OOydarolIUXCsl IO BBIMOJIHEHHUIO JIAOOPaTOPHBIX
paboT (eciu npedycmompeHro yueOHbIM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BbimonHeHUs J1abopaTOpHBIX paboT oOOyyaroluiics [OJDKEH YIriyOuTh U
3aKpENUTh 3HaHMS, NMPAKTUUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHON METOAMKOW M TEXHHKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAJIM(UKAIIMOHHOM XapaKTEPUCTUKOW OO0ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAIBHO-MPAKTUUYECKOH, pacueTHO-
AQHAIIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIPHUITHI.

Brimonnenue 1abopaTopHBIX paboOT O0yYaromuMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
U3YYEeHUS JUCLUIUIMHBI, OMNpeNesseMOol Y4YeOHbIM IUIAHOM, U OTHOCUTCS K CpPEICTBaM,
00eCreynBaroIuM pelIeHUe CIeTyIOIUX OCHOBHBIX 33]1a4 00y4aroIerocs:

— [puOOpEeTeHHWE HABBIKOB HCCJEIOBAHUS IPOLIECCOB, SIBICHHMHA U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpEIUICHUE, Pa3BUTHE M JETAIW3alUs TEOPETUYECKUX 3HAHUM, IOJYYEHHBIX Ha
JEKIUSX;

— I0JlyYyeHHe HOBOH MH(OPMAIMH 10 N3y4aeMON AUCIUIINHE;

— IpUOOpEeTeHHWE  HABBIKOB  CAMOCTOSTEIbHOM  paboTel ¢ J1a0opaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajanne u TpeOOBaHUS K MPOBEACHUIO Ja00OPATOPHBIX PadoT

3adanue k npogedenuro 1a60pamopHol pabomel OMPEACIACTCS 1EIbI0 MPOBEICHUS dTOU
paboThI, COAEPIKUT HCXOAHBIC JaHHBIC JUIA TMPEIABAPUTEIBHOTO TEOPETHUECKOTO pacyera, a
TaKXe JKCIEPUMEHTAJILHOTO WCCIICIOBAHUN XapaKTEPUCTHK W TMapaMETPOB YCTPOMCTB U
MPOIIECCOB.

Hanpumep, B maboparopHoii pabote Ne2«PeHTreHOCTPYKTYpHBINH aHAIN3 KPHCTAJIIOB)»
JUIS aHalM3a TOJMKPUCTAUIOB ompeaensercs (a3oBblii COCTaB MaTepuaia IO JaHHBIM O
MEKIUIOCKOCTHBIX PACCTOSHUSIX 2L. 311eCh pPACCUMTHIBAIOTCS PEHTTEHOTPAMMBbI, MOJYYCHHBIC
npu minydeHun K-cepum ¢ HabopoM BoiH A, u Ag. HeoOxomMmble i pacyeTa JaHHBIE
YKa3aHbI B KAPTOUKE MHAVMBUAYAJIBHOTO 3aJaHUU I KAXKJIOTO CTYIEHTa B CIEAYIOLEM BUE (PUCYHOK

1.

PACYET JIMHUU PEHTTEHOI PAMMBI Ne23
Marepuan anona — MeZib
Ay, =1,542- 1071 M, }”B =1,392-1071%,
Pannyc obpasma — 0,7 mm
Paccrostaue 2L, Mm MHTEeHCUBHOCTD JTUHUM
36 Cnabas
39,8 Oco000 cunpHas
41,5 Ouens ciradas
46 Cpenusis
59,3 Ouenn ciabas
66,2 Cnabas
70,5 Ouenn ciabas
79,3 Cpennsis
83,4 Ouennb ciiabas

Pucynoxk 1 — Kaprouka nHAMBHAYyAIBHOTO 3a1aHUS

3amanue, oOIpenensoniee XoJ  JIAOOpPaTOPHBIX — HMCCIEJOBAaHWUN  TPUBEICHO B
METOAMYECKUX YKa3aHUSX, peAcTaBieHHbIX B Ononumoreke ['YAII ([621.38 / ®50] dusnueckue
OCHOBBI 3JICKTPOHHUKH: METOAWYECKHE YKa3aHWs K BBIIOJHEHHUIO JIabopaTopHBIX pabdor/ B.I.
Hedenos, O.H. HoBukosa, 2.A. Cyxkazos. — CII6.: 'VAII, 2008.— 72 c., 150 3k3.).



Tpebosanuss « nposedenuro aabopamopHou pabomwvr JlabopaTopHble PaOOTHI
BBITIOJIHSIOTCS UHIUBHIYAIbHO KaXKIBIM CTyJCHTOM. [lepen BBIMOMHEHHEM JIaOOpaTOPHBIX
paboOT CTYyNEHT H3ydaeT H3MEPUTEIbHYIO amlmapaTrypy: €€ yCTPOHCTBO, NPUHIUI pPaboTEHI,
TEXHHUYCCKHE MapaMeTpbl ¥ METOJHMKY €€ HCIIOJIb30BaHHs, a TAKKe TPEOOBAHUS MO TEXHHKE
0€301acHOCTH B JIAOOPATOPHUH.

[lepen BbImoONHEHHWEM Ja0OpPaTOpHON pabOThl CTYAEHT H3ydaeT MNPUHIUN PadOTHI
UCCIEIYyEeMbIX W TPUMEHSEMBIX B paldOTe YCTPOWCTB, WX MapaMeTpbl M XapaKTEPHCTHKH,
COCTaBJISIET METOJMKY HCCICIOBAHUS W3y4aeMOro YCTPOMCTBA, O(POPMIISIET TEOPETHUECKYIO
YacTh OTYETa C HEOOXOJMMBIMU pacyeTaMH, a TaK)KEe METOJHKY W3MEPEHHH C BHIOpAaHHBIMU
CXEMaMHU M3MEPEHU U TaOIMIaMHU /IS 3aHECCHUS 3HAYCHU I N3MEPSACMbIX BEJTHUYHH.

K nabGoparopHoii paboTe I0ImyCKarOTCs TOJIBKO CTYICHTBI, IPOLICAIINE HHANBUAYATbHOE
cobeceioBaHME C TIperojiaBaTejieM W I[OKa3aBIIMEe YMEHHUE TMPaBHJIBHO HCIIOIb30BAThH
anmapaTypy, SICHO M Y€TKO HPE/ICTABISIONINE MOPSIIOK BBIMOTHEHUS paOOTHI.

Crpykrypa u dhopma oTueTa 0 1a6opaTopHON paboTe

OT1uéT popmMupyeTCs B CIEAYIONIEM MTOPSAKE

1. TUTYyIbHBIN JINCT.

TutynabHBIN TUCT OPOpMIIIETCS B COOTBETCTBUH € 00pa3LioM

2. IlpoTokoi Kk 1abopaTopHON paboTe ¢ MOANKUCHIO MTPETIOIaBaTelNsl M COTPYIHUKA.

[Tporoxon k naboparopHoil paboTe siBIseTCS Ja0OPATOPHBIM KYPHAJIOM, COJIEPKALUM
HE0OXO/IMMBIE JJIS1 BHIIIOJTHEHHUs 1a00opaTopHOil paboThl UCXOAHbIE JaHHbIE, 3a()UKCHPOBAHHBIC
B IIpOIIECCE BHINOJHEHUS JTaOOpaTOpHON pabOThl HAOMIOEHUS U pe3ysbTaThl U3MepeHuil. bes
NOJNMCAHHOTO TpenojaBaTejeM WIM COTPYJAHHKOM MpPOTOKOJNAa OT4EeT K 3alluTe He
NPUHUMACTCSI.

3. Llens paboThl.

Llems pa®oTHI TIOKA3BIBAET, JJIsl YETO BBITIONHSETCS paboTa, HApUMep, IS MOTydeHHS
WY 3aKPeTJICHUs KaKUX HAaBBIKOB, U3yUCHHsI KaKHUX SIBICHUI, 3aKOHOB U T.II.

4. Kpatkoe conepkaHue paOOTHl.

Kpartkoe cozmepkanue paOOThl BKIIOYA€T TEOPETHUECKOE OINUCAaHHE TEMAaTHUKU
nabopaTOpHON paboOTHI, ONMUCaHHUE JTAOOPATOPHOTO OOOPYAOBAHMS, WCIIOIB3YEMOTO B padoTe,
ONUCaHWe MoJieNel, METOJI0OB M aJITOPUTMOB, HEOOXOIMMBIX i OOpabOOTKM MOJTYYEHHBIX
JTAHHBIX.

5. Pe3ynbTaThl MpeaBapUTEILHOTO pacyera.

[IpenBapuTenpHBIE pacyeThl MPOBOIATCS B COOTBETCTBHHM C 3aJaHUEM W TO3BOJISIOT
TEOPETUYECKH OLEHUTh MapaMeTpbl M XapaKTePUCTUKU HCCIEAYeMbIX YCTPOWCTB WU
MIPOIIECCOB.

6. OOpaboTKa pe3ynbTaTOB.

OO0paboTka pe3ynbTaTOB BKJIOYAET OINMCAHHWE XOJa BBHIMIOJHEHUS PAa0OTHI, TEpPEYCHb
MOJIYYEHHBIX Pe3yJIbTaTOB, COIMPOBOMXIAIOUINXCS HEOOXOIUMBIMU KOMMEHTApUIMH, pacdeTaMu
Y TIPOMEKYTOYHBIMH BBIBOJIAMH, OJIOK-CXEMBI, YePTEKH, rpaduKu, THarpaMMebl | T. 1.

7. BBIBOABI 11O pe3ybTaTaM BBIOTHEHUS PAOOTHI.

BriBosBI O paboTe fenaroTcs Ha OCHOBAHWU OOOOIIEHUS MONYYEHHBIX Pe3yibTaToB. B
BBIBOJIAX TaKXKE OTMEYAIOTCA BCE HEIOPAaOOTKH, MO KaKOH-TMOO MpUYMHE HMEIOIIUEe MECTO,
NPEUIOKEHUS] M PEKOMEHIAIMH TI0 JabHEHIIEMY HCCIIEOBAaHUIO IMOCTABICHHOW B paboTe
npoOJIeMbl U T. II.

8. IlpunoxeHnus.

B npunoxxenus BbIHOCATCS OuOMMOrpaduyeckuil CHHCOK, COJEpIKAIIUA CCHUIKM Ha
KHUTH, TIEPHOJNYCCKHE W3/IaHUsl, MHTEPHET PECypChl, HCIIOIB30BAaHHBIC TPU BBITIOJHEHUHT
pabotel u odopmieHHMH OT4éTa. B OCHOBHOM TEKCTe OTYETAa CCBUIKM HA ITyHKTHI
oubmuorpaduueckoro CHucKa MPUBOAATCSA B cienyromiem Bume: [1, ctp.2], rme 1 — HOMEp
MYHKTA, CTP. 2 — JOMOJHUTEIBHOE YTOYHEHNE MECTOIOJIOKEHHS B TEKCTE.




B npunoxeHne BRIHOCATCS TaKKe CIpaBOYHAs U Mpoyas nHGopMaIus, He BKIIOYEHHAS B
OCHOBHBIE Pa3EIbl OTYETA.

TpeboBauus K 0hOPMIIEHHIO OTYETA O JIAOOPATOPHOI paboTe

Obpa3zer; oopmiieHHs TUTYJIBHOTO JIMCTA IPUBECH Ha caifte: http://standarts.guap.ru/.

Otuér mo nabopaTopHON paboTe BBIMOJHAETCS KaKIbIM CTYIEHTOM Ha JUCTax Oeoit
Oymaru ¢opmata A4 B meyaTHOM WM pyKomucHoM Buje. KommbioTepHoe odopmiieHue
SBISIETCS  OoJiee  TIPEANOYTHTEIHHBIM, OJHAKO JOMYCKAeTCS YaCTHYHO WIIM IOJHOCTBIO
aKKypaTHO o0¢opMIIsITH OT4YeT OT pyku. HeOpexxHo oQopmieHHbIE WM Hepa300puYUBO
HaIHMCaHHBIE OTYETHI OTIPABIISIOTCS HA TIEPEICIIKY.

[Ipu odopmieHnn oT4ETa HCMONB3YETCS CKBO3HAas HyMepalus CTpaHHUI], CUuTas
TUTYJIbHBIA JIUCT MEPBOM cTpaHuled. Homep cTpaHuUIbl Ha TUTYJIBHOM JIUCTE HE CTaBUTCH.
Homepa cTpaHuib! cTaBATCA 110 UEHTPY BBEPXY.

Ilpu odopmiieHnn oT4yéra B IMEYATHOM BHJE MKEJIATEIbHO COOJIOAATH CIELYIOLIHE
TpeGoBanus. [ 3ar0JIOBKOB: MONY>KUPHBIA mpudT, 14 0T, HeHTpUpOBaHHBINA. [[1s 0CHOBHOTO
TeKcTa: HeXKUPHbIN mpudT, 14 0T, BIpaBHUBaHUE N0 mUpHHE. Bo Bcex cimyuasx Tun mpudra —
Times New Roman, otctyn ab3ana 1.25 cM, HOIXyTOpHBIH MEXIyCTpouHblid uHTEpBai. Iloms:
JIEBOE€ — 3 CM, OCTaJIbHBIE — 2 CM.

12.5. MeTtoauyeckue yKazaHusl ISl OOYYalOIIUXCSl IO TMPOXOXKICHUIO KYypPCOBOTO
IIPOCKTHPOBAHUS/BBIINOJIHEHUSI KYpCOBOM pPabOThl (He npedycmMompero yueOHbiM NIAHOM NO
OaHHOU OucyuniuHe)

12.6. MeTtoauueckue yka3aHusl JUisl 00y4aromMXcsl 0 MPOXO0XKACHUIO CAMOCTOATEIbHON
paboThI

B xone BIMOTHEHUS CaMOCTOSITEIbHONW paOOThl, OOYYAIOIIMIICS BBIMOIHIET padoTy MO
3aJJaHUI0 M TIPU METOIAMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.

Jns oOyuwaromuxcs 1o 3a04HOM ¢opme oOydeHHs,, caMoCTosTeNbHas padoTa MOXKET
BKJIIOUATh B ce0s KOHTPOJIbHYIO palboTy.

B mnpouecce BBINOIHEHHUSI CaMOCTOSTENBHONH palboThl, y oOydaromierocs (popMHpyeTcs
1enecoo0pa3Hoe IUIaHUPOBaHKUE paboyero BpeMeHH, KOTOPOe MO3BOJIIET UM Pa3BUBATh YMEHMUS
U HaBBIKM B YCBOCHHMU W CHUCTEMaTH3allMM NMPHOOpETaeMbIX 3HaHUM, oOecreunBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOy4YeHMs, TOMOTaeT TMOJIYYUTh HABBIKM IOBBIIICHUS
po¢eCCHOHATBHOTO YPOBHS.

MeToauueckuMl ~ MaTepualaMy,  HalpaBISIOIIMMU  CaMOCTOATEIbHYIO  paboTy
00yYaromuX CASIBISIOTCS:

—  y4e0HO-METOIMYECKUN MaTepHal 1o JUCIUILIIHHE;

— METOAMYECKHUE YKA3aHHUS IO BBINOJHEHUIO KOHTPOJIbHBIX padoT (11 oOyuarommxcs
0 3204HOU (hopme 0OyUeHUs).

12.7. Meroauueckue ykazaHus JUIsi OOy4aroOmIMXCS MO MPOXOXKICHHUIO TEKYIIEero
KOHTPOJISI yCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH IPEAYCMATpPUBAET KOHTPOJb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBIIEMOTO B T€YEHHE CEMECTpa C LIEJbI0 OLIEHWBAHUS XOJa OCBOCHHUS
JUCLUTUIAHBL.

MeToapl  TEKymIero - KOHTPOJISI ~ yCIEBaeMOCTHM  BBIOMpPAIOTCS  IperojaBaTesieM
CaMOCTOSITENIEHO UCXO0/1s U3 CeUU(UKN TUCIUIITUHBI.
Bo3MoxxHbBIE METOIbI TEKYILIETO KOHTPOJISI YCIIEBAEMOCTHU CTYJICHTOB:
— YCTHBIN OIIPOC HA 3aHATHSAX;


http://standarts.guap.ru/

—CHUCTEMaTHYECKasl IPOBEPKA BBINIOJIHCHNS HHIUBUIYaIbHBIX 3aJaHNN;
—3al1Ta OTYETOB 110 JJaOOPaTOPHBIM paboTaM;
—KOHTPOJIb CAMOCTOSITEIBHBIX PA0OT (B MUCHMEHHOM MIIM YCTHOU (opMax);
—KOHTPOJIb BBIITOJIHEHUS MHIUBUIyJIBHOTO 3aaHUS HA IIPAKTUKY;
—HHBIE BUJIbI, OIIPEIEIIIEMBIE IIPENOIaBATEIIEM.
Pe3ynbTaThl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH OTPAXKAIOTCS B )KypHaJe yuera y4eOHBIX
3aHATHH U MCTIONIB3YIOTCS [UIs OTIEPATUBHOTO YIPaBJIEHUs] 00pa30BaTEIbHBIM IIPOLIECCOM.
Kaxnpli  BuA  TEKyLIEro KOHTPOJS  YCIEBAEMOCTH  CTYACHTOB  OLIEHHUBACTCS
COOTBETCTBYIOIMMH OasiamMu B paMkax 100 — GayuibHOM cUCTEMBI OLIEHKH paboThl CTYIEHTOB 32
cemectp. B aTOM citydae, HCIIONB3YIOTCS CUCTEMa W KPUTEPHH OIICHKH 3HAaHWUH 00yJaromuxcs,
YKa3aHHBIE B JIOKAJIbHBIX HOpMaTuBHBIX akTax ['YAII. bamnel, momydeHHele B pe3yibTare
TEKYLIEro KOHTPOJS YCIEBAEMOCTH, YYMTBIBAIOTCS IPU MPOBEACHUU IPOMEKYTOUHOU
aTTecTaluu.
Cucrema OLEHOK MPU MPOBEACHUH TEKYIIETr0 KOHTPOJISI YCIEBAEMOCTH OCYIIECTBISETCS
B COOTBETCTBMM C TpeOoBaHusaMu [lomoxxeHnit «O TekylieM KOHTpOJE YCIEBAeMOCTH U
POMEXYTOUHOM arrecTanuu cTyJaeHToB ['YAII, oOyyarommxcss MO NpOrpaMMbl BBICIIETO
oOpazoBanusi» U «O MOIYJIBbHO-PEHTHHIOBOM CHUCTEME OLIEHKHM KadecTBa y4eOHOH paboTh
ctyneHtoB B 'Y AlDy.

12.8. MeTtoauueckue ykazaHus AJi1 OOydaroluXcs MO MPOXOXKACHUIO MPOMEXYTOYHON
aTTeCTalllu.

[IpomexxyTounass  arrectansi  OoOydyarOmMXCs — NpeAycMaTpHBaeT  OICHUBAHUE
IPOMEKYTOUHBIX M OKOHYATENbHBIX PE3yJbTaToOB O0yueHMs MO AucHUIUIMHE. OHa BKIIIOYAET B
ceOst:

— 9K3aMeH — (opMa OIEHKM 3HAHWMA, IOJYYCHHBIX OOYyYaronuMcs B Iporecce
U3yUYeHHs BCeW MMCLUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOSATENIbHONW paboThl, CHOCOOHOCTH
OPUMEHATh WX JJISl PEHICHUS TPaKTUYEeCKHX 3aj1ad. DK3aMeH, KaK TPaBWIIO, NMPOBOJUTCS B
NEepuoJl SK3aMEHAIIMOHHOW CECCMM M 3aBEpIIaeTCsl aTTeCTAllMOHHOM OIIEHKOH «OTIMYHOY,
«XOpOILIOY, «YAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHHO

— .Cucrtema OLEHOK IpHU NPOBEJECHUU NTPOMEXKYTOYHOM aTTeCTallMK OCYLIECTBISETCS B
cooTBeTCTBUU C TpeboBanmsimMu [lomokeHnit «O TeKylmeM KOHTpPOJIE YCIIEBaEMOCTH U
POMEXYTOUHOM arrectauuu cTyJeHToB ['YAII, oOyuarommuxcss MO NporpaMMmbl BBICIIETO
obpazoBanus» U «O MOIYJIBHO-PEHTHUHTOBON CHCTEME OIEHKH KauyecTBa Y4YeOHOH paboThI
ctyaeHToB B 'Y AIDy.

Cuctema OIIEHOK TPHU MPOBEIECHUH TEKYIIETO KOHTPOJIS U MPOMEKYTOUYHOW aTTeCTAI[NH
OCYLIECTBJIIETCS B COOTBETCTBUU C PYKOBOJASAIIMM JOKyMeHToM opranuzauuu PO I'VAIL
CMK 3.76 «IlonoxeHue o TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalllH
CTYICHTOB W aCHHUPAHTOB, OOYyYarOIIUXCS IO 0Opa3oBaTENbHBIM IPOrpaMMaM BBICIIETO

obpazoBanus B ['YAIl» https://docs.guap.ru/smk/3.76.pdf.



https://docs.guap.ru/smk/3.76.pdf

Jluct BHeceHUs M3MEHEHUH B pabouyto IporpaMmy JTUCIUILTNHBI

JlaTta BHECeHHS
A3MEHEHUH U
JIOTIOTHCHUM.

Tloamuce
BHECIIIETO
H3MEHCHHMS

Coneprxanrue U3MEHCHUH U JOTIOTHCHHMA

Hara u Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

IMonmnuce
3aB.

kadenpoit
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