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MecTO0 IMCHUIUVIMHBI B CTPYKTYpe 00pa3oBaTe/JIbHOH MPOrpaMMbl

Jucuumnnmna «OCHOBBI 30HHOM TEOpUH TBEPABIX TEM» OTHOCUTCS K JUCHUIUIMHAM YacTH,
dbopMHUpyeMOil ydacTHHKaMU OO0pa30BaTENbHBIX OTHOIICHMH, bioka 1. Jlucumrumubl (MOMYIH)
monyns  CrenuanbHble  pa3fenbl  NPEeIMETHOW  o0llacTH  yd4eOHOro IulaHa  OCHOBHOM
npodeccuoHanbHOM  00pa30BaTEIbHOM MpPOrpaMMbl  BBICHIETO O0pa30BaHUS — MPOTPaMMBbI
OaxanaBpuaTta 1o HarpasieHHl0 noaroroBku 44.03.05 Ilegarormueckoe oOpa3oBaHHe (C IBYMs
npoUIsIMU TTOATOTOBKH), HANpaBIEHHOCTh (Mpoduib) oOpa3oBaTeabHON Mporpammbl «Dusuka.
HNudopmarukay, ouHol (HOopMbI 00yUECHHUS.

JucuunimHa onupaercs Ha pe3yibTaThl 00yueHus, CPOPMUPOBAHHBIE B PAMKaX IIKOJIbHOTO
Kypca «Du3uKa» WM COOTBETCTBYIOLIUX JAUCUUIUIMH CPEAHETO MPOoeCCHOHATBHOI0 00pa3oBaHus,
a TaKKe psAaa JUCUUIUIMH y4eOHOTo TUIaHa, U3YyYeHHBIX oO0yJaronmucs B 3-8 cemectpax: Obmas u
JKcrepuMeHTanbpHas ¢pusrka, OCHOBBI TEOPETUUECKON (DU3HUKH.

1. IlepeyeHsr MJIAHHPYeMBIX  pe3yJabTaToB  00y4yeHHsi (00pa3oBaTeIbHBIX
pe3yJbTaToOB) MO TUCIHUILINHE

Heabt0o ocBoeHus: AUCUUIUIMHBI «OCHOBBI 30HHOW TEOPHM TBEPIBIX TEM» SBISAETCA
MOJArOTOBKAa OakasiaBpa, BIAJCIOLIETO COBPEMEHHBIMH TEOPETUYECKHMMM 3HAHUSIMHU, METOJlaMu
HAYYHO-HMCCIIEJOBATEIBCKON Pa0OThl U MPHUKIAIHON JESITEIbHOCTH B 00JacTU (PU3MKH M (PU3HKO-
MaTeMaTHYeCKOTro 00pa3oBaHMUs.

3ajaueil OCBOCHHS NUCIUILINHBI SBIISICTCS TOJTYYCHHUE CTyJeHTaMU Ha0Opa 3HAHHWH, YMEHHUN
Y HaBBIKOB MO 30HHON TEOpUHU TBEPIBIX TN, KOTOpbIE OOECIEeYMBAIOT MOJHOLIEHHOE OCBOCHHE
OCHOBHBIX TIOHSITHH, METONOB M NpwiIokeHnd ¢usuku TBEpAOro Ttema. IlpemycmarpuBaercs
MOJTyuYeHUE CTYACHTaMU CBEJCHHUI 00 OCHOBHBIX THUIIAaX MPOIIECCOB B 30HHOW TEOPUU TBEPIBIX TEIL.

[Tponiecc m3ydenus: qucuUIUIMHBI «OCHOBBI 30HHOH TEOpHM TBEPABIX TEN» HAIpPaBICH Ha
paciiMpeHre Hay4yHOro Kpyrosopa M J3pyAHUIHMHU CTYACHTOB Ha 0a3e M3y4YeHHUsS 3aKOHOB 30HHOM
TEOpPUHU TBEPABIX TEIN.

B pesynbpTare ocBoeHusi mporpamMmbl OakajmaBpuara OOy4aroUIWiicsi JOJKEH OBIIAJIECTh
CJICAYIONIMMHU pe3yibTaTaMK 00y4eHus 1o AucuuiuinHe «OCHOBBI 30HHOM TEOPUH TBEPABIX TEI» (B
TabJIMIe TIPECTABICHO COOTHECEHHE 00pa30BaTeNbHbBIX PE3yabTATOB O0Y4YEHUS M0 AUCLUILIIMHE C
WH/IMKATOPaMH JOCTH)KEHUS] KOMIETCHIIUH):

KomnereHius 1 UHAMKATOPHI €€ TOCTUKEHUS B OO0pazoBarenbHbIE Pe3yIbTaThl
JUCLHUITINHE JTUCIUTITUHBI (3Tarnbl OPMUPOBAHUS
JIACITUTITMHBI)
3HaeT yMeeT BJIAJICET

[IK-11. CniocoGeH ucnonb30BaTh TEOPETUUECKUE U
MPAKTUYECKHE 3HAHUS [ IOCTAHOBKH U PEeIIEHUs
HCCIIEIOBATENbCKUX 3a/1au B IpeaMeTHON o0acTu (B
COOTBETCTBHUH € IPOQHIIEM U YPOBHEM O0yUEHHUS) U
B 00Jy1acT 00pa3oBaHUsI.

IIK-11.1. 3HaeT OCHOBHBIE HAYYHBIE MIOHATHUS U

0COOEHHOCTH MX MCHOJIb30BaHUS, METO/BI U IPUEMBI OP-2 OP-3
M3yUYEHUs U aHalIu3a JIMTepaTypbl B IPEIMETHOM cer BJIaJieeT
00J1aCTH; OCHOBBI OpPTraHU3aIUH UCCIIEI0BATEIhCKON M crioco0aMu
OP-1 3naer pemaThb
NesITeIbHOCTH; OCHOBHBIE MH(OPMAIIMOHHBIE perLeHus
30HHYIO 3a7a9u
TEXHOJIOTHH TIOUCKa, cOOpa, aHamu3a U 00padoTKu . 3a1a4
TEOPHIO 30HHOH .
JAHHBIX; HHTEPIPETUPYET SIBICHUS U POIIECCHI B , i 30HHOH
o TBEPIBIX TEN; | TEOPHH
KOHTEKCTEe OOIIeH TMHAMHUKH U TIEPUOTU3AIIH TBEIBIX TEOPHH
HCTOPUYECKOTO PA3BUTHUS PEAMETA, C YUETOM TI;J'I' TBEPIBIX
BO3MOYKHOCTH MX HCITOJIb30BAHHS B XOJI€ ' TEJI.

MMOCTAHOBKH U PEIICHUS HCCIEI0BATENbCKUX 3a/1a4.
[IK-11.2. YMeeT caMOCTOSTENIEHO U B COCTaBe
HAy4YHOTO KOJUIEKTHBA PEIIaTh KOHKPETHBIC 3a/1a4H
podecCHOHATEHOM JISATEIIBHOCTH; CAMOCTOSATEIHHO
Y TI0JT HAYYHBIM PYKOBOJICTBOM OCYIIECTBIISITH COOP
1 00paboTKy MH(POPMAIINH; CTIOCOOEH MPUMEHSITh




MOJIy4YE€HHBIE 3HAHUS ISl OObSICHEHUS aKTyallbHBIX
po0JieM U TeHACHIIUN pa3BUTHS MPEAMETA;
MIPOBOAMTDH UCCIIEIOBATENILCKYIO paboTy B
COOTBETCTBUY C UHIUBUIYATbHBIM TUIAHOM.
[TIK-11.3. Bnageer 6a30BbIMHU TIPEICTABICHUSIMH O
MIPUHIIAIIAX OPTAHU3AINH U OCYIIIECTBICHHS
UCCIIEIOBaHUM, MTPAKTUYECKUMH HaBbIKaMU
OCYIIIECTBIICHUS MCCIIEAOBAHNN; TPUMEHSIET HAaBBIKU
KOMIUIEKCHOTO MOMCKA, aHaJIN3a U CUCTeMaTU3alun
nHpOpMAIHUU TI0 U3y4aeMbIM ITpodieMaMm ¢
MCIIOJIb30BaHUEM HAyYHOU U y4eOHOM JIUTepaTyphl,
MH(POPMAIIMOHHBIX 033 JaHHBIX.

[1K-12 - Cnioco0eH BBIACIATh CTPYKTYPHBIC
AJIEMEHTBI, BXOJISAIINE B CHCTEMY MTO3HAHUS
MpeAMETHOM 001acTh (B COOTBETCTBUU € TIpoduieM
Y yPOBHEM OOYYCHUS ), aHATU3UPOBATH UX B
€IMHCTBE COJiepKaHus, (POPMBI U BBITIOJTHAEMBIX
GyHKIHH.

[1K-12.1. 3Haet GpopMynHpOBKU OMpeeTIeHUH,
COJIepKaTeIbHOE 3HAYCHUE TEPMUHOB U TIOHSATUI
MIpeIMETHOM 00JIaCTH, MPaBUJIa U AITOPUTMBI
OTIEPUPOBAHUS C OOBEKTAMH MPEAMETHOM 00JIacTH,
MMOHUMAET B3aMOCBS3b MEKIY CTPYKTYPHBIMU
JJIEMEHTaMU; UMEET MPEICTABICHUE O (QYHKITUSIX U
MPAKTUYECKOM MPUMEHEHUU U3y4aeMbIX O0BEKTOB.
[IK-12.2. YMeeT BbIACHATH U AaHAJIU3UPOBATH
CTPYKTYPHBIC JICMEHTBI, BXOJISIIUE B CHCTEMY
MO3HAHUS MPEIMETHON 00IaCTH; ONPEAeIATh
JIOTUYECKYIO B3aUMOCBSI3b MEXKTy KOMITOHEHTaAMH
MpeIMETHOM 00JIaCTH; CTPOUTD JIOTHUECKU BEPHBIC U
000CHOBaHHBIE PacCYXICHUS; peIIaTh 3aJa4un
MpeIMETHOM 00JIacTH.

[TIK-12.3. Bnageet npodeccruonanbHon
TEPMHUHOJIOTHEN U OCHOBaMHU MTPO(eCcCHOHATBEHOM
peYeBOH KYJIBTYPhI; METOJAMH JTOKA3aTETbHBIX
paccyXJIeHHIT; METOIaMU aHAJIU3a U3yJaeMbIX
00BEKTOB, METOIAMU CUCTEMATHU3AINH U
CTPYKTYpUPOBAHUS 3HAHUN B MTPEIMETHOM 00IacTH,
OCHOBaMH MOJIEIMPOBAHMS B IPEAMETHON 00IaCTH.

VYK-1, Cnocoben OCYIIECTBIISThH MOMCK,
KPUTHYECKHH aHalu3 M CUHTEe3 HH(pOpMalUH,
MPUMEHSTh CUCTEMHBIH MOAXOA JJsi pelIeHUs
MOCTaBJICHHBIX 3a/1a4.

VYK-1.1. JleMOHCTpupyeT 3HaHHE
CUCTEMHOTO M  KPUTHYECKOTO
TOTOBHOCTb K HEMY.

VYK-1.2. Ilpumenser noruuyeckue ¢GoOpMbl U
MPOLEAYPhl, CHOCOOEH K pedlieKcuu MO TOBOIY
COOCTBEHHOM u qyKOH MBICITUTENIbHOMN
NESATEIIBHOCTH.

VYK-1.3. Ananmu3upyer HCTOYHHK HHGOpMaLUU C
TOYKM 3pEHHMS] BPEMEHHBIX U IPOCTPAHCTBEHHBIX
YCJIOBUM €r0 BO3SHUKHOBEHHS.

YK-1.4. Ananuzupyer paHee CIOXHUBLIMECS B HAYKE
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OLIEHKH UH(OpMaLIHH. BaTh BO3HUKHO | JOCTOBEpPH
VYK-1.5.  ComocraBisieT  pa3Hble  HCTOYHUKH | CIOCOOHOCTH BEHMS; BIX
MH(OPMALIUY C LIETBIO BBISBICHUS UX MPOTUBOpPEUUi | K pediekcuun - CYXICHHIA;
Y TIONCKA JTOCTOBEPHBIX CYKJICHUH. 0 MOBOJIY | aHAIM3UPO -
YK-1.6. ApryMEeHTHpPOBaHHO dbopMupyeT | COOCTBEHHOMH BaTh HaBBbIKaMH
COOCTBEHHOE CYXKJICHHE H OIEHKY HWH(OpManuu, U 9yXKOU panee orpeeneH
MIpUHUMAaeT 000CHOBAHHOE PEIICHHUE. MBICTIUTENIbH | CIIOKUBII us
VK-1.7. Onpenensier npakTUYECKUE MOCIEICTBUS oit uecs B MpaKkTUiec
MIPEIJIOKEHHOTO PEIIeHuUs 3aaun JESITEIbHOCT HayKe KHX
u CHOCOOBI | MOCIENCTB
OLICHKU 1505
uHpopMall | MpeIIoKe
uu; HHOTO
- pelieHus
apryMeHT 3a/1auH.
HWPOBAaHO
bopmyup
OBAaTh
coOCTBEHH
oe
CYXKJCHHE
U OLICHKY
uHdopmart
2078

2. O0beM TUCHUNJIMHBI B 3a4€THBIX €HHHIIAX C YKa3aHHEM KOJIUYEeCTBA aKaJIeMHUYEeCKUX
4YacoB, BblIeJIeHHbIX HA KOHTAKTHYI0 pa0doTy 00y4aloluxcs ¢ npenojaanareJsieM (1o BUAaM
YueOHBbIX 3aHAATHI) H HA CAMOCTOSITEJIbHYIO PadoTy 00y4alommxcs

VY4eOHble 3aHATHS
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3. CopepxaHue AUCHUILUIMHBI, CTPYKTYPHMPOBAaHHOE MO TemaMm (pa3iejiaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKHX YaCOB U BU/I0B Y4eOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHHO20 HA HUX KOIUYECMEA AKAOEMUUECKUX UACO8 U
61006 YUEeOHBIX 3aHAMUIL

KonnuecTBo yacos no ¢popmam

HaunmenoBaHue pasaciia 1 TeM
OopraHu3anun 06yqu1/I;1
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9 cemecTp
Tema 1. OcHOBHBIE TOHATHS 30HHON TEOPUH TBEPABIX TEI. 2 0 2 4
Tema 2. DHepreTuueckrue ypoBHH U 30HbI. V30515TOPSI, 2 0 2 4
MIPOBOJHUKY U MOJYIPOBOJIHUKH 110 30HHON TEOPHH.
Tema 3. D11eKTpONPOBOIHOCTH MOIYITPOBOTHUKOB. 2 0 2
CobcTBeHHAs U MPUMECHAs AJIEKTPOIPOBOIHOCTD 4
MIOJTYITPOBOTHUKOB.
Tema 4. DHeprus nucconMalnuy, TOJBUKHOCTh AJIEKTPOHOB U 2 0 2 4
JBIPOK, 3aBUCHMOCTH OT U3MEHEHHSI TEMIIEPATYPHI.
Tema 5. Pacnipenenenue 3J€KTPOHOB U IBIPOK MO YPOBHIM 2 0 4
sHepruu, cratuctuka ®epmu-/Iupaka, XuMU4IECKUN 8
MOTEHIIUAJ; paboTa BhIXO/A.
Tewma 6. KontakTHbI€ siBJICeHUS. 30HHBIE CXEMBI P-N IEpeXo/ia. 2 0 4 5
Du3MKa TEPMOIIIEKTPUUECKUX SBICHUI.
Tema 7. Buyrpennnii potosddext. Dxcutonsl. BozaelictBue 0 0 4
M3IYyYCHHUs Ha MOJYNPOBOAHUK. [IpuHIMI AeiicTBUS 8
(hoTonpubdOpPOB.
Hroro mo 9 cemectpy 12 0 20 40
Bcero mo aucuumianne: 12 0 20 40

3.2. Kpamkoe onucanue cooepcanus mem (pazoenos) OucyuniuHsl

Kparkoe conep:xanue kypca (9 cemectp)
Tema 1. OcHOBHBIC NOHATHS 30HHOH TEOPHH TBEPABIX TeJl.
Copnepxanue, 1eNd, 33Ja4d JUCUUIUIMHBIL. 30HHAs TEOpHsl TBEPABIX TeJ SBISETCS OJAHUM U3
pa3qesioB KBAHTOBOM MEXaHUKHU U MCIIONb3YET €€ MOHATUNHBIN annapar.
Tema 2. JHepreTuyeckue ypoBHH U 30HbI. U3051TOPBI, IPOBOAHMKH M MOJYNPOBOAHUKHU IO
30HHOM TEOPHUH.
[TonsiTve sHEPreTHUECKUX YpOBHEH, 00pa3oBaHUe sHEpreTHueckux 30H. Kiaccudukanus TBEpAbIX
TEJ 110 30HHOM TEOPHUH: U30JISATOPBL, OJYIIPOBOIHUKH U IPOBOJHUKH.
Tema 3. DiekTponpoBOAHOCTH MNOJAYNPOBOAHMKOB. CoOcTBeHHasT M NpuUMecHas
3JIEKTPONPOBOAHOCTH NOJIYIIPOBOIHHKOB.
Bunel npumeceit, BBoAUMbIX Ipu JiernpoBaHuu. CoOCTBEHHas! MPOBOAUMOCTh MOJIYIPOBOIHUKOB,
THUI HOcUTeNnen 3apsanoB. [IpuMmecHas 31eKTponpoBOAUMOCTb, YPAaBHEHHE TPOBOANMOCTH.
Tema 4. DHeprusi AUCCONUALMH, MOJABMKHOCTH JJIEKTPOHOB M [bIPOK, 3aBHCHMOCTbH OT
HW3MEHEeHHUs TeMIIepaTypbl.
BnusiHue wu3MeHeHus TeMIepaTrypbl Ha 3JIEKTPONPOBOJMMOCTb TMOJIYHPOBOAHHKOB U Ha
MOJIBUYKHOCTD AJIEKTPOHOB U ABIPOK.
Tema 5. Pacnpenesienne 3J1eKTPOHOB M JABIPOK 0 YPOBHSIM JHEPruM, crarucruka depmu-
Jnpaka, XHMHYeCKHIl MOTEHINAT; padoTa BbIX0JA.
Pacnipenenenuie S1€KTpOHOB M ABIPOK 1O ypoBHsAM 3Hepruu. Cratuctuka Pepmu-llupaxa,
rpaduveckoe MpeacTaBIeHHe BEPOSATHOCTHON (QYHKIMHU, XUMUYECKHI OTEHIIHAI.
Tema 6. KoHTaKTHBIE sIBJICHHs. 30HHBIE CXeMbI P-n nepexoaa. PU3uKa TepMOIICKTPUIECKHUX
SIBJICHUH.



KonTakTHas pa3sHOCTb MOTEHIMANOB. 30HHAas CXE€Ma KOHTAaKTOB «METaJUI-TIOTYIPOBOAHUKY,

«TIOJIYTIPOBOAHUK-TIONYIIPOBOAHUK». BuIbl p-N-mepexonoB, 30HHAs CXeMa paBHOBECHOTO U

HEPaBHOBECHOTO p-N-mepexona. BrusHue W3MEHEHHs TeMIepaTypbl Ha KOHTAKTHYIO Pa3HOCTh

NOTEHLIUAJIOB.

Tema 7. Buyrpennuii poroddpdexr. Ixcuronnl. BozaeiicTBre n3ayuyeHusi HA NMOJYNPOBOAHUK.

Hpunnun peiicreust poronpudopos.

BuyTtpennuit  gorospdext B mNOIYyNnpoBOJHUKAX, siBIeHHE (oTonpoBogumoctu. Dusznueckue

OCHOBBI  PabOTBl  (POTOUYBCTBUTENBHBIX  HpuOOpoB:  (oTope3ucTtopoB,  (HOTOAMOAOB,

(bOTOTPaH3UCTOPOB.

4. TlepeuyeHb Y4eOHO-METOAUYECKOr0 oOOecmeYyeHHUsA JIJIsi CaAMOCTOSITEIbHOH PadoThI
o0yyarommxcst N0 JMCHHUILIMHE

CamocTtosTenbHas paboTa CTyIEHTOB siBIsieTcsi oco0oil (opmoil opranmzanuu y4eOHOTO
nporecca, MpeACTaBIsiONIas CcOO0OW IUIAHUPYEMYIO, MO3HABATEIbHO, OPraHU3ALMOHHO U
METOJUYECKH HaIpPaBIAEMYIO JI€ATEIbHOCTh CTYACHTOB, OPUEHTHUPOBAHHYIO Ha JIOCTHXKEHUE
KOHKPETHOT'O  pe3yibTaTa, OCYHIECTBIsIEeMYyl0 0e3  TpsMOi  I[MOMOIIM  IPErojaBaTels.
CamocTtosTenbHas padoTa CTYACHTOB SBIISETCS COCTaBHOW YacThlO Y4eOHOH paboThl M HMeeT
LENBI0 3aKperyieHHe W YTiyOJIeHHE TOJIyYeHHBIX 3HAHUH M HaBBIKOB, MOMCK M NpHOOpeTeHue
HOBBIX 3HAHUM, a TAK)KE BBHIIIOJIHEHNE YU€OHBIX 3a/laHui, MOATOTOBKY K MPEACTOSIIUM 3aHATUSAM U
3au€ry. OHa mpeaycMaTpuBaeT, Kak MpPaBWIIO, pa3paboTKy pedeparoB, HANHMCAHUE W 3aIIUTY
JOKJIaJIOB WJIM TIPOEKTOB, BBIIOJIHEHHUE TBOPUYECKUX, HHAMBUAYAIbHBIX 33JaHUN B COOTBETCTBHH C
yueOHOI mporpaMMoi (TEMAaTHYECKUM IUIAHOM U3YYEHHs JUCUUIUIMHBI). Tema A Takoro
BBICTYIUICHUS MOXET OBbITh NpeAJIO’KEeHa TMperojaBareieM Wik u3bpaHa caMUM CTYACHTOM, HO
MaTepuall BBICTYIUIEHHS HE JIOJDKeH JIyOiMpoBaTh JIEKIMOHHBIA Marepuai. PedepaTuBHBIN
MaTepuan CIYXHUT JOMOJHUTENIbHOW HHpopManued s paboThl Ha 1a00paTOPHBIX 3aHATHUSX.
OcHOBHas 1Ie7b JaHHOTO BUJa pabOTHl COCTOUT B O0OYYEHHUHU CTYACHTOB METOJIaM CAMOCTOSITEIILHON
paboThl ¢ yuyeOHBIM MarepuanoM. J[as MOJHOTHI YCBOEGHHSI T€M, BHIHECEHHBIX Ha JIaDOpaTOpHBIC
3aHsATUA, TpeOyercs pabora ¢ mepBoucTOYHMKaMU. Kypc mpeaycMaTrpuBaeT CaMOCTOSITEIIBHYIO
paboTy CTYIOEHTOB CO CIEHUANIbHONM Hay4yHOW sureparypoi. Cienyer OTMETUTh, YTO
camocTrosiTeNbHas padoTa CTYAEHTOB pe3yjbTaTHBHA JIMIIb TOI/a, KOIJA OHA BBIIOJHSAETCS
CUCTEMAaTUYECKH, MNIAHOMEPHO U IEJICHAIIPABICHHO.

3amaHusl JUIsl CaMOCTOSITENIbHOM paboThl MpeaycMaTpUBAIOT HCIOJIb30BaHUE HEOOXOIUMBIX
TEPMUHOB U TMOHATUH MO mpobiemaTtuke Kypca. OHM HalleTMBAaOT Ha MPAKTUYECKYI0 paboTy IO
IPUMEHEHHI0 M3y4aeMOro MaTepuaia, MOUcK Oubiamorpaduueckoro mMarepuaina M 3JIEKTPOHHBIX
UCTOYHHUKOB MH(OPMALIUHU, WUTIOCTPATUBHBIX MaTepHajoB. 3aJaHUs 110 CAMOCTOSTEIbHON paboTe
JTAIOTCS TI0 TeEMaM, KOTOpbIe TPEOYIOT JOMOJHUTENBHON MPOPaOOTKH.

OO0t 06bEM caMOCTOATETLHON PaOOTHI CTYACHTOB MO AUCHUIUIMHE BKIIOYAET ayTUTOPHYIO
Y BHEAYJUTOPHYIO CaMOCTOATEIbHYIO pabOTy CTY/IEHTOB B TEUEHHE CEMECTPA.

AynuTopHas caMocCTOsITeNbHas paboTa OCYIIECTBIsETCS B (OpME YHUCIEHHOTO peIleHUs
TEOPETHUECKUX 3aJad 10 JUCHUIUIMHE. AYIUTOpHAs CaMOCTOsITeNbHas pabora obOecreueHa
METOAMYECKMMH MaTepralaMH.

BueayautopHasi caMocTosiTenbHasi paboTa OCyIIECTBISETCS B popmax:

- IOJITOTOBKA K YCTHBIM OIIPOCaM I10 TEOpUH;

- IOATOTOBKA K YCTHBIM JIOKJIaJ]aM 110 TEOPHH;

- YUCJIEHHOE PEIICHNE TEOPETUUECKUX 3a/ay;

- pellieHue JoMalIHed KOHTPOIbHON padoThI,

- IOJITOTOBKA K 3alIuTe pedepara U HAyYHBIX TPOSKTOB.

Mamepuansi, ucnonv3yemvie 011 MeKyuie20 KOHMPONA YCReeaemocmu O00y4arouuxca no
oucuuniune
Ilepeyennb Tem pedepatoB
OO6pa3zoBaHue SHEPreTUYECKUX 30H B KpUCTaJIaX.
30HHAas CTPYKTYypa AUAIEKTPUKOB, METAJJIOB U MOJIYIPOBOJIHUKOB.
BHyTpeHHsIsI CTpyKTypa pa3pelieHHbIX YJHEPreTHUECKUX 30H.
30HHAas CTPYKTYpa JTOHOPHBIX TOJTYIIPOBOJHUKOB.
30HHasI CTPYKTYpa aKLENTOPHBIX MOJIYIPOBOIHUKOB.

agbrwbnE



Mogens Kponura-Ilennu.

DddexTuBHAs Macca FITEKTPOHA.

®dusuka p-n-nepexona.

30HHAas CTPYKTypa paBHOBECHOI'O p-N-Iiepexo/a.

10. BoipTamnepHblie XapaKTEPUCTUKU AUOAOB B Pa3IMUHBIX PEKUMAX.

Ilepeyennb BOPOCOB /1JI CAMOKOHTPOJISI 00y4ar0IUMHUCS

1. Hocrounctsa u HegoctaTku auoaa LlorTku.

2. OmMuuecKue Mepexo/bl U UX MapameTphl.

3. MexanusM 00pa3oBaHUsA DJIEKTPOHHO-ABIPOYHOro rmnepexoaa. OmpeneneHue 3IEKTPOHHO-

JIBIPOYHOTO MEepexo/a.

Buibl anekTpruecKrx nepexo0B Ha KOHTAKTE MOIYIIPOBOIHUKOB.

5. OmpezneneHue TMOTOKOB  HOCUTeNeH  3apsAla  AJEKTPOHHO-ABIPOYHOTO  Mepexoja 1o
HHEPreTUYECKUM jauarpaMmaM. OQPQPEKT OAHOCTOPOHHEHW MPOBOJUMOCTH  3JIEKTPOHHO-
JIBIPOYHOTO MEepexo/a.

6. Hekotopble mMOHATHA W ONpEAETCHUS SJIEKTPOHHO-IABIPOYHOTO TEpPexXoja: HHXKEKLHS,
SKCTpaKIUs, PE3KU U IJIaBHBIA MepexoJbl, SMUTTEP, 0a3a, MIIOCKUNH U TOYEUHBIE MEPEXOJIbI.
Oco0OeHHOCTH TPOTEKAaHUsl TOKAa B HECUMMETPUYHOM p-N [IEPEXOJIE.

7. Meronpl MOTy4YeHHs SJIEKTPOHHO-IBIPOYHOTO MEPEX0a.

Jna camocmoamenvHoil n0020MOEKU K 3aHAMUAM RO OUCUUNTIUHE PEKOMEHOYEeM A
UCNOIb308aNb YUEOHO-MeMOOUUecKUue Mamepuanbl:

1. Aunrynun, K. K. KBanroBast ¢usuka B 00meil U 3KCIepuMEHTAILHON (DU3UKE : METOAMYECKHE

pexomennanuu / K. K. Antynun. - ®T'6OY BO "Val'TIV um. U. H. YnbsHoBa". - YIbSHOBCK :

®I'BOY BO "Vul'TIY um. U. H. Vieanosa", 2017. - 48 c.
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5. IlpumepHble oOleHOYHbIe MaTepHaJbl [JIsi NPOBeJeHUs] TeKyLlero KOHTPOJs
YCIEeBAEMOCTH H IIPOMEKYTOYHOM aTTecTalliy 00y4al0IMXCsl 110 JUCHHILIMHE
Opranun3anus v NpoBeJieHHe aTTeCTAlMU CTy/AeHTa

®I'OC BO B COOTBETCTBMM C IPUHUMIIAMHA bOJOHCKOro mpouecca OpPUEHTUPOBAHBI
NPEMMYIIECTBEHHO HE Ha COOOIIeHne 00yJaromeMycss KOMIUIEKCa TEOPETHUECKUX 3HAHWH, HO Ha
BbIpabOTKYy y OakanaBpa KOMIIETEHIMH — AMHAMHYECKOro Habopa 3HAHMUH, YMEHMH, HaBBIKOB U
JMYHOCTHBIX KauyecTB, KOTOPbIE MO3BOJIAT BBIIYCKHHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha DPBIHKE
TPyZa ¥ YCHENHO NpOopeCCHOHATIBHO PEaTN30BbIBATHCS.

B mporiecce oneHkn 6akanaBpoB MCHOIb3YIOTCS KaK TpaJWLMOHHbBIE, TAK U UHHOBAIIMOHHbBIE
TUNBI, BUABl W (QopMbl KOHTpoids. Ilpm STOM MOCTENEHHO TpPaJUIIMOHHBIE CpEACTBa
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO II0AX0/a, a WHHOBALIMOHHBIE CPEJCTBA
aJaNTHPOBAHbI JJIs1 IOBCEMECTHOIO IPUMEHEHUS B POCCUMCKON BY30BCKOM NMPAKTHKE.

Llenp npoBegeHMsi aTTecTAMM — IIPOBEPKAa OCBOEHUS OOPAa30BATEIBHOM MPOrpaMMBbI
JUCLUIUIMHBL Yepe3 cpOpMUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIIbTATOB.

THunbsl KOHTPOJIA:

Texymasi arrecraumsi: IpeJCTaBleHa CJIEIyIOIUMH paboTaMu: OTYETHOCTH IO
1a60pPaTOPHBIM 3aHSTHSIM.

IIpomexyTo4yHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT U3yUEHUE
JUCLUIUIMHBI, IIOMOTaeT OLIEHUTh Oojiee KPYIHbIE COBOKYIHOCTM 3HAaHUW M yMEHUH,
(dopmHpoBaHUE ONPEaeIEHHBIX KOMIETEHIUH.

O1eHOYHBIMU CPEACTBAMM TEKYIIETrO OLIEHWBAHHUS SIBISIFOTCS: YCTHBIE OMPOCHI 1O TEOPUH,
pelieHne 3agad, (U3NYECKUEe AMKTAHTBI, 3BpUCTHYECKas Oeceqa MO TeMe 3aHATHs, I'PYNIIOBOE
oOcyXJIeHHEe TeMbl 3aHATHUS, 3allUTa pedepara WIM MPOEKTa, KOHTpoibHas padora. KoHTposb
YCBOEHHsI MaTepualia BeIETCS PEryJIipHO B TEYEHHE BCETr0 CeMecTpa Ha JJAOOPATOPHBIX 3aHITHUSX.

No CPEJCTBA OIEHUBAHWUSI, OO6pazoBaTenbHBIE PE3YIBTATHI
H/H HCHOJIb3YEMbIC JI TCKYIIETr0 OLICHMBAHUS IMOKA3aTCJIA JIUCUUATUINHBI
(hopMHPOBaHUS KOMIIETEHIIMN
1 Ouenounble cpeacTpa A Tekymei arrecranun | OP-1 3HaeT 30HHYIO TEOPHUIO TBEPBIX
OC-1 ycTHBI# Ompoc MO TeOpUH, Te,
OC-2 pa3HOYpOBHEBBIC 3a7[a9H U 33aJaHHS, OP-2 ymeer pemarh 3a7auu 30HHOM
OC-3 pusnyeckuil TUKTaHT,




OC-4 »Bpuctuyeckas Oecena,

OC-5 rpynmoBoe o0cyxaeHueE,

OC-6 3amura pedepaTa WIH MPOEKTA,
OC-7 xoHTpOJBHASA paboTa

2 OueHo4vHbIe CPEICTBA 1JI51 MPOMEKYTOYHOM
aTTecTALMHI
3a4éT
OC-8 3auér B hopme ycTHOro cobeceoBaHus 10
BOIIPOCaM

TEOPUU TBEPIBIX TEN,

OP-3 Bnanmeer cmocob0amu pelICHUs

3aJ1a4 30HHOH TeOpHH TBEPIBIX TEI.

OP-4 3nHaeT 0COOEHHOCTU CHUCTEMHOI'O

1 KPUTHYECKOTO MBIIUICHUS U
JICMOHCTPHUPOBATh TOTOBHOCTD K
HEMY;

- jorudeckre (GOpPMbI M MPOICIYPHI,

JIEMOHCTPUPOBATh  CIIOCOOHOCTH K

pedIiekcuu 1o MOBOAY COOCTBEHHOU H

qy»KOU MBICIUTEIIBHOMN JeATeIbHOCTH

OP-5 - ymeer aHanu3UpoOBaTH
UCTOYHUKH HHQPOPMAIMM C TOYKH
3pCHUA BPCMCHHBIX u

NPOCTPAHCTBEHHBIX  YCJIOBUH  HX
BO3HHUKHOBCHHUS;

- aHAJIM3UPOBATH PaHEE CIOKUBIIUECS
B HayKe CTIIO0COOBI OIICHKH
nHpopManuu;

- apryMeHTHpPOBAHO (HOPMYIHPOBATH
COOCTBEHHOE CYXKJCHHUE M OIICHKY
MH(pOpMaLIUH.

OP-6 - BIIa/IeeT HaBBIKAMHU
COIIOCTaBJICHUSI PA3HBIX HCTOYHHKOB
UH(POPMAIIUU C TEIBIO BBISBICHUS UX

IIPOTUBOPEYUI u IIOKCKA
JIOCTOBEPHBIX CYKJICHUH;

- HaBbIKaMH oInpecIeHus
IIPAKTUYECKHUX IIOCJIEICTBUM

MMPCAJIONKCHHOI'O PCIHICHUA 3a/1da4H.

OnucaHue OLEHOYHBIX CpPEACTB M HEOOXOAMMOro O0OpyIOBaHHS (JIEMOHCTPAIMOHHOTO
MmaTtepuaia), a TaK e TMpOoUeAypbl U KPUTEPUM OLCHMBAHUS HWHAWKATOPOB JIOCTUKEHHUS
KOMIIETEHIIMH Ha Pa3IWYHBIX 3Tanax Ux (opmMHpoBaHHs B MPOIECCE OCBOEHUS 00pa30BaTEIbHON
IIpOrpaMMel IpescTaBicHbl B DOHE OLEHOYHBIX CPEACTB Ul TEKYILETr0 KOHTPOJS YCIEBAEMOCTU
U IIPOMEXKYTOYHOM aTTECTAlUU 10 JucHUIUIHE «OCHOBBI 30HHON TE€OPUU TBEPABIX TEIN.

Mamepuaﬂbl, ucnojibzyembole o1 meKyuieco KOHmpoJisi ycneeaemocmu 06ylmlou4uxc;l no

oucuuniune

MaTepHam,I AJI1 OpraHu3annuu TeKymeﬁ arreCTauuvy NpCaACTaBJICHBI B I1. 5 IMporpaMMal.

Mamepuaﬂbl, ucnojibzyemole onsa RPOMENHCYMOUHO020 KOHMPOJIA ycnesaemocmu 06yltamu4uxc;l

no oucyuniune

OC-8 3auéT B popme ycTHOrO codece0BaHUSA MO BOIMPOCAM
IlepeyeHb BONPOCOB K 3a4€Ty

SJICKTpOHpOBOI[HOCTB TOJIYIIPOBOAHUKOB.

Mognens Kponura-Ilennu.

NoabkowhE

Macca 3JIeKTpOHa.
8. DHepreTHuyeckue ypoBHU U 30HBI.

OcHOBHBIE IOHATHS 30HHOW TEOPUU TBEPJBIX TEJI. JHEPTETUUECKUE YPOBHU U 30HBI.
N30m4T0pBI, IPOBOJHUKH U MTOITYITPOBOJIHHUKHN IO 30HHOW TEOPHH.

CobcTBeHHas ¥ TPUMECHAs AJIEKTPONPOBOIHOCTD MOITYIPOBOIHUKOB.
VYpasuenue llIpénunrepa nius kpucrauia. ['aMunbTOHMAaH KpUCTAILIa.

30HHOE ypaBHEeHHUE. 30HHBIN XapaKTep MEKTPOHHOIO CIEeKTpa B Kpuctaiuie. P PeKTUBHAS




9. UM3onsaTopskl, MPOBOAHUKH U MOIYIPOBOIHUKH 110 30HHON TEOPHH.
10. DHeprus gucconanuy.
11. [ToABMKHOCTH 3JIEKTPOHOB U JBIPOK, 3aBUCUMOCTh OT U3MEHEHHU Temneparypbl. Kputndeckas
TeMIEeparypa.
12. Pacnipenenenuie 31€KTPOHOB U JBIPOK 110 YPOBHSIM 3HEPTUU.
13. Cratucruka ®epmu-Zupaka, XAMHYECKUA MOTEHIHAI.
14. Pabora BeIX0OAA.
15. KonrakTHble siBIeHUs1. 30HHBIE CXEMBI P-N NIepexo/a.
16. Buyrpennnii potodrddexr.
17. DKCUTOHBI.
18. Bo3aelicTBue U3My4eHUS HA MOJIYIIPOBOIHUK.
B KoHIle M3y4YeHUsS AMCUMILTUHBI MOJBOASTCA UTOTH PabOThl CTYACHTOB Ha JICKIMOHHBIX U
71a00paTOPHBIX 3aHATHIX MYTEM CyMMHUPOBAHUS 3apaO0TaHHBIX 0AJIOB B TEYEHUE CEMECTpa.

KpnTeplm OllcHUBAHMA 3HAHMII Oﬁy‘{alOIIII/IXCH o JTMCHMIIJIMHE

®opmupoBaHue 6aNIbHO-PEHTHHIOBOM OLIEHKH PadoThl 00y4aroIuXxcs

o ITocemenne | Ilocemenne Pabora Ha 3a4ér
§ JeKIUH 1a00paTOPHBIX | 1a00PaTOPHBIX
2 3aHATUN 3aHATUAX U TEKYLLIHAN
o KOHTPOJIb
9 | PazbamnoBka o 6*1=6 10*1=10 152 Ganna 32 Gamna
BHJIaM padoT OaJu10B OaJuI0B
CymmapHbIit 6 6ayoB 16 6amnoB 168 Gamna 200 GansoB
MaKCUMaJIbHBIN Oas1

Ilo pe3ynpTaTaM IPOMEKYTOUYHBIX aTTECTALUWA CTYIEHTY 3aCUUTBIBACTCS TPYLOEMKOCTH B
3a4€THBRIX equHUIaX. CTyIeHT 1o y4eOHOW JUCIMILIMHE TOJIYy4aeT OTMETKY COTJIACHO CIIEAYIOIICH
TadIuIeE:

basiel (2 3a4€THBIE €AUHUIIBI)
«3a4TEHO» 101-200
«HE 3aUTEHO) 0-100

6. MeToanyecKkue yKazaHus VIl 00y4alOLIMXCSl 10 OCBOCHHMIO THCIMIIIMHbI

VYcnenHoe uzydeHue Kypca TpedyeT OT CTy/IEeHTOB MOCEUIEHUs JIEKIIMM, akTUBHOW pabOThl Ha
71a00paTOPHBIX 3aHATHUSAX, BBIIOJIHEHUS BCEX Y4eOHBIX 3aJJaHMi IperojaBaTelis, 03HAKOMJICHHUS C
0a30BbIMU y4E€OHHKAaMU, OCHOBHOM U JIONOJHUTENILHOM TUTEpaTypoOi.

OcHoOBHOW (GOpMOHN H3NIOXKEHHMS MaTepuaia Kypca sBIstOTCs jekuuu. Kak mpaBuio, Ha
JIEKIIMM BBIHOCUTCSI OCHOBHOM IIPOTrpaMMHBIN MaTepuan Kypca. HacTe mMaTepuaia BBIHOCATCSA AJIS
CaMOCTOSITEJIbHOTO M3Y4YEHHUsl CTYJICHTaMH C HENPEMEHHBIM, COOOLIEHHMEM WM JIMTEpaTypHBIX
UCTOYHUKOB U METOAMYECKHUX pa3paboTok. Ha mnpakTHuecKWx 3aHATHUAX pPaccMaTpPUBAIOT
(dparMeHThl TEOpHH, TPEOYIOLINE CIOXKHBIX MaTEMaTHYECKHX BBIKJIAJOK, Pa3IMYHbIE METOJIbI
pemieHus 3a1a4 U HauOojee TUIMYHBIE 3aAaul. I 3aKpelyieHus: MaTepuala, pacCMaTpUBaeMoro
Ha IPAKTHUYECKUX 3aHATUAX, CTYIEHTHI IOJY4aroT JOMallHUE 3aJaHds B BHUJE psAla 3a1ad u3
COOTBETCTBYIOIIMX 3a/JAYHHUKOB.

Ha nexumsax wusydaercs warepuan IO OCHOBOIIOJNATalIIMM BOIPOCaM JIHUCLHUILIMHBI,
PACKpBIBAETCS UX MPAKTUYECKAs 3HAYMMOCTh. B X0J1e MpoBeaeHNs JIEKIIUU UCTIONb3YIOTCS TPUEMBI
U MeToAbl mpobireMHOro oOydeHus. Ha mpakTHYecKHX 3aHATUSAX PpacCMaTpUBAIOTCS METOMbI
pelieHuss NPUKIAAHBIX 3a/1ad, NPOBOAUTCS aHajdu3 MOJYYEHHBIX pe3yiapTaToB. B  xoxe
NPAaKTUYECKOTO 3aHATUS OJHOBPEMEHHO MpeciiefyeTcs Iefb paclIMpeHust U yriyOJeHus 3HaHUH,
MTOJIyYEHHBIX Ha JIEKLIHH.

IIpy U310XKEHUHM TEOPETUYECKOr0 MaTepuaja Ha JIEKIUH, a TAaKKe IPU PELICHUU 3a1ad Ha
MPAKTUYECKUX 3aHATUSAX IS JAEMOHCTpaluuu rpa@uKkoB, O0OyYaloIIUX TMporpaMMm U T.IL
PEKOMEHIYEeTCs UCII0JIB30BAaTh KOMIIBIOTEPHYIO MYJIbTUMEIUNHYIO YCTAHOBKY.



3anuch JieKUMH — oJHa u3 (GOpM AaKTUBHOM CaMOCTOATEIBbHOW pPabOThI CTYJCHTOB,
TpeOyrolasi HaBBIKOB U YMEHHsI KpPAaTKO, CXEMaTHYHO, TOCJIE0BAaTEIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIC IIOJIOXKEHUS, BBIBOJIBI, 0000IIEHUs, POPMYIUPOBKU. B KOHIlEe JeKIMK IpenojaBaTeib
OCTaBJIsIeT BpeMs (5 MUHYT) JUIsl TOTO, YTOOBI CTYA€HTHI UMEJIH BO3MOKHOCTB 33J1aTh YTOUHSIOIIHNE
BOIIPOCBHI II0 M3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOrO KOJMYECTBA AYJUTOPHBIX YacoB
HEKOTOpbIe TEMBI HE yHAaeTCs OCBETUTh B IOJHOM OOBEME, MO3TOMY IpErojaBarelb, 10 CBOEMY
YCMOTPEHHIO, HEKOTOPbIE BOIPOCH! BBIHOCUT HAa CaMOCTOSITEJIbHYIO PaOOTy CTYIEHTOB, PEKOMEHYs
Ty WIM MHYIO JTeparypy. Kpome aToro, mms jiydmiero OCBOCHHs MaTepualla U CHUCTEMaTH3aluu
3HaHUH MO AUCIMIUIMHE, HEOOXOAMMO IOCTOSIHHO pa30MpaTh MaTepualibl JEKIUH MO KOHCIEKTaM U
yueOHbIM 1ocobusiM. B cirydae HeoOxoaumocTi o0paraTbes K MPEenoaaBaTeNio 3a KOHCYJIbTalueH.

Pexkomennyercss mocie KaxaoW JeKIHH oQGOpMIIATh KOHCHEKT Jekiwid. Ilepen kaxmoi
JEKIMEeH MPOYUTHIBATh KOHCIIEKT MPeblIylel JIEKIUH, YTO CIOCOOCTBYET Jy4IlIeMy BOCHPUATHUIO
HOBOT'O MaTepuaa.

JlekMM UMEIOT B OCHOBHOM OO30pHBIM XapakTep M HaleJieHbl Ha OCBelleHue Haubolee
TPYAHBIX M JMCKYCCHOHHBIX BOIIPOCOB, a TAakKXKe IPHU3BaHBl CIIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB pabOThI ¢ HayyHOU JuTepaTypoil. Ilpeanonaraercs Takxke, 4yTO CTYIEHTHI NMPUXOIAT Ha
JICKIMH, TPEABAPUTEIBHO NMPOpadoTaB COOTBETCTBYIOUIMM y4ueOHBI MaTepHai MO0 HCTOYHHMKAM,
PEKOMEH1YEMBIM IIPOIPaMMO.

HaubGonee BakHble pa3zenbl Kypca BBIHOCSATCS Ha IpakTHueckue 3aHsaTus. Ha kaxaom
3aHATUM MpPEUIaraeTcsi HEeCKOJbKO 3ajad. YacTe 3ahad pemaercs Ha 3aHATHM C IMOAPOOHBIM
o0Cy)XJIeHUEM METOJa U INOJy4YeHHBIX pe3yiapTaToB. OcTajbHbIE 3aJaud CTYACHT pellaer
camocTosTeNnbHO. [l 3auéra KOHTPOJIBHOM pabOThl CTYAEHT AOJDKEH 3alllUTHTh BCE 3aJaHUs.
[IpenycmoTpeHna 3amuTa pedepara.

[TpakTuyeckoe 3aHsATHE — BaxKHeWIIas (GopMa caMOCTOATENbHOM pabOThl CTYJEHTOB Haj
Hay4yHOW, yueOHOW U nepuoaudeckoi auTepaTypoil. IMEeHHO Ha NMpPaKTHUUECKOM 3aHSATUU KaXKIbIi
CTYACHT HMMEET BO3MOXKHOCTh IPOBEPHUTH TIJIYyOMHY YCBOEHHMs y4yeOHOro MaTepuala, MoKa3aTb
3HaHUE KAaTETOpHid, TMOJOKEHUH W MHCTPYMEHTOB NMPO(ECCHOHATBHON NESTEIBbHOCTH. YUYacTHe B
IIPAKTUYECKOM 3aHATUM IO3BOJSAET CTYICHTY COEIMHUTBH IIOJYYEHHBIE TEOPETUYECKHE 3HAHUS C
peleHreM KOHKPETHBIX NPaKTUYeCKUX 337ad M Mofened B obiactu npodeccCHOHAIbHOU
JesTeNbHOCTH. [IpakTudeckue 3aHATUS B PaBHOW MeEpe HalpaBiI€Hbl HAa COBEPLICHCTBOBAHUE
VHAVBHUIYaJIbHBIX HABBIKOB PEIICHUs] TEOPETUUECKUX M MPUKIAIHBIX 3a/1ad, BRIPAOOTKY HAaBBIKOB
UHTEJUIEKTYaJIbHOM paboThl, a TaKkXkKe BeleHUs AUcKyccuid. KoHKpeTHbIe MPONopLHU pa3HbIX BHJIOB
paboTel B Tpymme, a TakXe CHOCOObI MX OIIEHKH, ONPEAEIsAIoTCS IMPEenoJiaBaTesleM, BEeAYIIUM
3aHATUS.

IoaroroBka K NPaKTHYECKUM 3aHATUSIM.

IIpy MOATOTOBKE K NPAKTUYECKUM 3aHATUAM CTYINCHT IOJDKEH H3Yy4UTb TEOPETHYECKUI
MaTepuajg Mo TeMe 3aHATHUs (MCHOJIb30BaThb KOHCIEKT JIEKLIWH, MU3y4UTh OCHOBHYIO JIUTEpaTypy,
03HAaKOMUTbCS C JJONOJHUTEIBHON JIUTEpaTypol, MPH HEOOXOIMMOCTH JOMOIHUTE KOHCIEKT, Aejas B
HEM COOTBETCTBYIOIIME 3allUCH M3 JIMTEPaTypHbIX HCTOYHUKOB). B ciydae 3arpyaHenuii,
BO3HUKAIOIIMX IPH OCBOEHMM TEOPETHUUECKOr0 Marepuania, CTYIEHTY cieqyeT oOpamarbes 3a
KOHCyJIbTalluel K IMpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO MpPOAYyMaTh
BOITPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Havane npakTHYECKOro 3aHATHS IPENOAABATEb 3HAKOMHUT CTYACHTOB C TEMOMW, OIJIAIIAET
IUIAH IIPOBEICHMs 3aHATUSA, BBIAACT 3aJaHusA. B TedeHHe OTBEJCHHOIO BPEMEHU Ha BBIIOJIHEHHE
palboThl CTYAEHT MOKET OOpaTUTHCS K IMPENojaBaTeiio 3a KOHCYJIbTallMed WM pa3bsicHeHusMHU. B
KOHLIE 3aHATHS IPOBOJIUTCS IIPUEM BBITIOJIHEHHBIX 3aJaHuil, cobeceJ0BaHHUE CO CTYICHTOM.

Pe3ynbpTaThl BHINONHEHHS TPAKTUYECKUX 3aJlaHUi OLIEHUBAIOTCS B Oajiax, B COOTBETCTBUM C
0ayUTbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

OCHOBHBIM METOJIOM OOYYEHHS SBIISETCS CAMOCTOSATENIbHAas paboTa CTYIEHTOB € Yy4eOHO-
METOANYECKUMU MaTepUalaMy U HAYYHOU JINTEpaTypoOil.

PekoMennoBaHHas mpemnojaBaTeNs MU JHTepaTypa M ydyeOHble mocoOus  ciyxar
UH(POPMALIMOHHOM OCHOBOM M TO3BOJISIIOT PETyJIsSpHO 3aHUMAIOIIMMCSI CTYAEHTaM YCBauBaTh
JIEKUMOHHBIN MaTepuai. [l obecneueHnss TEepMUHOIOTHYECKON OJJHO3HAYHOCTH yueOHoe ocodue



COJIEPKUT CJIOBAPh OCHOBHBIX TEPMHHOB, MCIIOJB3yeMbIX B HEM. Kpome Toro, mporpamma kypca

JICKIMIA COJEPHKHUT BOTPOCHI T CAMOKOHTPOJISL.

CamocrosTenbHas padoTa CTYJEHTOB IOJPa3yMEBAET BBINOJIHEHUE CTYIEHTaMH JIOMAIIHEro
3aJaHusl B BUJE pEIICHUS HE0O0XOAMMOro MHHHUMYMa 3ajad W3 COOpHHUKA Ui MPAKTHYECKHX
3aHATHUM, KOHCYJIbTAllMH U aHaIM3a UX PEILEHHs] COBMECTHO C MPENOAABATEIIEM.

KoHTpons camocTosiTeIbHON (BHEAyTUTOPHOI) paboThl — HaNKMCaHUE M 3amuTa pedepara,
BBICTYIIJIEHHE C JOKJIAZOM Ha IPAKTUYECKUX 3aHATUAX, pEILIEHHE KOHTPOJIbHON paObOThlI.

B mnpomecce oneHMBaHUS MUCHBMEHHBIX KOHTPOJBHBIX W CaMOCTOATENBHBIX paboT mpu
pasjereHun 3aJaHus Ha JEeWCTBUSA INpPU OLEHMBAHWU 3a OCHOBaHHE Oepércs ciepyromas
NPOLIEHTHAs LIKaa:

91-100 % ot ymucia myHKTOB — OlleHKa "5",

74-90 % oT uKcna MyHKTOB — OlleHKa "4",

60-73 % OT uncia MyHKTOB — oreHka "3",

40-59 % oT uKciia MyHKTOB — OlleHKa "2",

0-39 % ot umncia myHKTOB — orieHka "1".

CryneHTy MOKHO ITOCTaBUTh OLIEHKY BBIIIE, €CJIM CTYACHTOM OPUTMHAIBHO BHIIOJIHEHA padoTa.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISIETCSI CAaMOCTOSATENbHAs paboTa CTyIEHTOB C y4eOHO-
METOAMYECKHMMHU MaTeprajaMy U Hay4HOU JIUTepaTypou.

OCHOBHBIM METOJIOM OOYYEHHs SIBIISIETCSI CAaMOCTOSTENbHAs paboTa CTyIEHTOB C Yy4eOHO-
METOAMYECKHMMHU MaTeprajaMy U Hay4HOU JIUTepaTypou.

Pexomenmammu /uist CTy/IeHTa BKJIIOYAIOT B ce0sl CIIeIyromee:

- o0s3arenbHOE TIOCEIIEHUE JIEKUMH BeOylIero ImpenojaBaress; JEeKIMH — OCHOBHOE
METOJMYECKOE PYKOBOJACTBO NMPH HM3YYEHUH TUCHUIUIMHBI, HauOoJjiee ONTUMAIBHBIM 00pa3oM
CTPYKTYPUPOBAHHOE U CKOPPEKTUPOBAHHOE HAa COBPEMEHHBIM MaTepuall; B JIEKIUU ITTyOOKO U
noapoOHO, apryMEHTHPOBAHO W METOJOJIOTHYECKH CTPOTO PAaCCMATPHBAIOTCA TJIaBHBIE
npoOjaeMbl TEMbl, B JIEKIUU JAIOTCS HEOOXOJUMbIE pa3Hble MOJIXOAbI K HCCIEIyEeMbIM
npoOemMam;

- MOJrOTOBKY M aKTHBHYIO pa0OTy Ha NMPaKTHUYECKUX 3aHATHUAX; MOJATOTOBKA K MPAKTHUECKUM
3aHATHSIM ~ BKJIIOYAE€T MPOpabOTKy MaTepuanoB JIEKIHUH, pPEKOMEHJOBAaHHOW y4yeOHOM
JUTEPATyphl, @ TAKXKE BHIIIOJIHEHUE 3a/IaHUI HAa CAMOCTOSITEIbHOE PEIIeHUE 3a/1ay.

MeTtoanyeckie peKOMEHAANNU 10 TOATOTOBKE K MPAKTHYECKUM 3aHATHsAM. [IpakTrueckoe
3aHATUE BKJIIOYAeT B ce0s /Ba BuAa paboT: MOATOTOBKY COOOLIEHHMS M ydyacTHE B OOCYXICHHU
npoOyemMbl, 3aTpoHyTOH cooOmenneM. OCHOBHOW BuJI pabOThl Ha 3aHATHU — Yy4YacTHE B
00CYX/1I€HUH NPOOIJIEMBI.

BricTymuieHusl Ha MPAKTHYECKUX 3aHIATUSAX JOJDKHBI OBITH IO BO3MOKHOCTH KOMITAKTHBIMHU U
B TO JX€ BpeMs Bpa3yMHUTENbHbIMH. Ha mnpakTHdeckoM 3aHATHM MIET TNPOBEPKA CTEHNEHU
IIPOHUKHOBEHUS B CyTh MaTepuaia, o0cyxxaaemoil mpobsiemsl. [loaTtomy Oecena OyneT uaTH HE 1O
COJIEpKAHUIO IPOUYNUTAHHBIX PA0OT; MpenojaBareib OyAeT CTaBUTh IPOOJIEMHbIE BOIPOCHI.

[To okOHUaHWH TPAKTHYECKOTO 3aHATHS K HEMY CIeIyeT OOpaTHThCs emié pa3, TIOBTOPUB
C/I€JIaHHbIE BBIBOJIBI, MPOCIEIUB JOTMKY UX IOCTPOEHHUS, OTMETHB MOJOXEHHUS, JeKallue B HX
OCHOBE — JIJISl 9TOTO B TEUYEHHUE 3aHATHUS CJIEIyeT JleNaTh HeOONbIINe MOMETKH. Takum o0pas3om,
NPAaKTUYECKOE 3aHATHE HE MPOUIET NapoM, 3aKpeIuIeHUE pe3yabTaToB 3aHATHS BEIET K JIydIIeMy
YCBOGHHIO MaTepuaia W3Y4YeHHOH TeMbl U Jydlllell OpHeHTalmuh B CTPYKType Kypca.
Beienpuenénnas mporieiypa A0JKHA NPAaKTUKOBATbCS PEryssipHO — CTaOWiIbHAS U MPHIIEKHAsS
paboTa B TeUeHHE ceMecTpa Oy/IeT 3aJI0TOM ycIieXxa Ha CECCHH.

Metoauueckie yKa3aHHUA [0 OpPraHM3alUU U MPOBEACHUIO CaMOCTOSITEIbHON paboThI
bopMynmupylOTCS B BHIE 3aJaHUMl TSI CAMOCTOSITETIBHOM Pa0OTBI, TPEAyCMATPHBAIOIINX
UCIOJIb30BaHUE HEOOXOIUMBIX TEPMHUHOB M MOHATHH 1O mpobiemaTnke Kypca. OHU HaleNuBaIOT
Ha IPAaKTHUUYECKyI0 padOTy MO NMPUMEHEHHUIO U3y4aeMOro marepuana, Mouck OuOanorpapuieckoro
MaTtepuaja M JJIEKTPOHHBIX HCTOYHUKOB MH(OpMAIMM, WIIIOCTPATUBHBIX MAaTepHajoB. IJTH
3aJJaHAs TaK)Ke OPHEHTHUPYIOT Ha HaINKMCaHWe KOHTPOJBHBIX pabot, pedeparoB. 3amaHus 0
CaMOCTOSITENIbHON paboTe TAI0TCs 10 TeMaM, KOTOpble TPeOyIOT JOMOTHUTEIBHON MPOPabOTKH.

IloaroroBka K yCTHOMY AOKJIANY.



Joknaapl AenalTcs MO KaKIOM TeMe C LEIbl0 MPOBEPKU TEOPETUUYECKUX 3HAHMI
00y4aroIIerocs, €ro CHOCOOHOCTH CaMOCTOSITENbHO MPUOOpETaTh HOBBIE 3HaHHSA, paboTaTh C
MH(POPMALIMOHHBIMU PECypCcaMy U U3BJIEKATh HY)KHYIO HH(OpMAIIHIO.

Jloknmaznpl  3aciylIMBarOTCSs B Hayajle  IPAKTUYECKOTO  3aHATUS  IOCIE€  M3Y4YEHUs
COOTBETCTBYIOLEH TeMbl. [IpOgOmKUTENbHOCTh JTOKJIAJa HE JOJDKHA MPEBbILATh 5 MUHYT. Temy
JIOKJIa/1a CTYJIEHT BBIOMPAET 110 KEJTaHUIO U3 NPEI0KEHHOTO CIIHCKA.

[Ipy moaroroBke MOKJIaga CTYAEHT JODKEH M3YYHUTh TEOPETHUECKUN MaTepuan, MCHOJIb3Ys
OCHOBHYIO U JIOTIONHUTENIBHYIO JIUTEPATypy, OOS3aTeNbHO COCTaBUTh IUIAH JIOKIana (IepeyueHb
paccMaTpuBaeMbIX MM BOIPOCOB, OTPAKAIOUIMX CTPYKTYpPY M IOCIEIOBATEIbHOCTh Marepuana),
MOJArOTOBUTh  pa3laTOYHBIM MaTepuas WM npe3eHTauuio. Ilman  fmokiaga  HeoOXoxuMmo
IIPEBAPUTEIBHO COIJIACOBATH C MIPENOIABATEIEM.

BeicTynnenue  JOMKHO — CTPOUTHCS  CBOOOAHO, YOEAMTENbHO U apryMEHTHPOBAHO.
[IpenoxaBarenb cienuT, 4TOOBI BBICTYIUIEHHE HE CBOAMIOCH K IIPOCTOMY BOCIIPOM3BE/ICHHIO TEKCTa,
HE JIOIYCKAETCs MPOCTOE YTEHHUE COCTABJIEHHOTO KOHCIIEKTA JIOKIa1a. BeicTynaronumii Takxe 10JKeH
OBITh FOTOBBIM K BOIIPOCaM ayJJUTOPUHU U JUCKYCCUU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH U KauecTBa MOATOTOBKH 00y4aeMbIX MOKET IMPOBOJUTHCS
KaK Ha NPaKTUYECKUX, TaK U JIEKIMOHHBIX 3aHATHAX. [IpoBepKy KauecTBa yCBOEHHUs MaTepuaia
MO>XHO IPOBOJUTHh B BHJI€ NUCBMEHHOI'O WJIM YCTHOTO OIpOca, TECTa WJIM KOJUIOKBUYMa IO
BOmpocaMm, C(HOpPMYJTUPOBAaHHBIM Ha OCHOBE YUYEOHBIX BOIPOCOB TEOPETHUYECKOTO Kypca
JUCLUIIIIUHBI.

CamocTosTenbHas padoTa IpeanoiaracT: caMoCTOATENbHOE U3yUYE€HUE OTIENbHBIX BOIIPOCOB
M0 JIUTEparype, MPEeANIoKEHHOM MpernoaaBareieM; MOATOTOBKY K BBINOJIHEHUIO J1a00paTOPHBIX
paboT; peleHue 3a1a4, 3a/1aBaeMbIX Ha JOM; [IOJIFOTOBKY K BBIMOJIHEHUIO 33JaHUH.

OCHOBHBIMHU BUJaMH ayJAUTOPHON pabOTHI CTYIE€HTOB SIBJISIOTCS:
* 3aI1Ch, YCBOCHUE, OOCYKICHHUE JIEKLIU;
* BBITIOJIHEHUE 3aJJaHHI Ta00PAaTOPHBIX 3aHITUSX;
* 3aIUTa OTYETOB TI0 JIAOOPATOPHBIM 3AHATHSIM;
* pelIeHue 3a1a4;
* 3anuTa pedepara uiau IpoeKTa,
* 3aIIUTa CAMOCTOSITENILHBIX U KOHTPOJIbHBIX PadoT;
e cJ1ayva 3a4era.

Jlekunonnsblii kypce (9 cemectp)
Jlexumst 1. OcHOBHBIE TIOHSITHSI 30HHOW TEOPUHU TBEPBIX TEIL.
Jlexuus 2. DHepreTudeckue ypoBHHU U 30HBL. M30514TOpBI, IPOBOJHUKHY U TOJIYIPOBOIHUKH T10
30HHOU TEOPHH.
Jlexuust 3. DIEKTPONPOBOAHOCTD NOIYNPOBOIHUKOB. COOCTBEHHAS U MPUMECHAs
AIIEKTPONPOBOIHOCTb MOIYIPOBOJIHUKOB.
Jlexuus 4. DHeprus quccounanuy, NOABHKHOCTb dJIEKTPOHOB U IBIPOK, 3aBUCUMOCTD OT
W3MEHEHUS TeMIepaTyphl.
Jlexuus 5. Pacnipenienenne aIeKTPOHOB U ABIPOK IO YPOBHSAM YHEPIUH, CTaTUCTHKA DepMu-
Hupaka, XUMHUYECKU TTOTEHITMAT; pad0Ta BBIXO/A.
Jlexuus 6. KonTakTHBIE siBIIEHUS. 30HHBIE CXEMBI p-n nepexona. dusmnka TepMoIEKTPUIECKUX
SIBJICHUU.

Tembl 1a0opaTOpHBIX 3aHATHH (9 cemecTp)
JlaboparopHoe 3ansiTue 1. OCHOBHBIE MOHATHS 30HHON TEOPUH TBEPABIX TEIN.
Ob6cyxaenue Ha 1a00paTOPHOM 3aHATUHU TE€M, BBIICICHHBIX Ha JEKIHH.
JlaboparopHoe 3aHsTHE 2. DHEpreTMYeCKHe YPOBHM U 30HBL. M30MSTOpHI, MPOBOJHUKU U
MOJIYTIPOBOIHUKH 110 30HHOH TEOPHH.
OOcyxaenne Ha 1a00paTOPHOM 3aHSITHH TEM, BBIJICTICHHBIX Ha JICKITUH.
JlaGopatopHoe 3aHsATHE 3. DJIEKTPOIPOBOJHOCTh MONYNPOBOAHUKOB. COOCTBEHHAs! U MpPUMECHas
AIIEKTPONPOBOIHOCTD MOJIYTIPOBOIHUKOB.
Ob6cyxaenue Ha 1a00paTOPHOM 3aHATUU TE€M, BBIICICHHBIX Ha JEKIHH.
JlaboparopHoe 3aHsTHe 4. DHeprus IUCCOLMALUHU, TMOABMKHOCTh JJIEKTPOHOB U JBIPOK,
3aBUCUMOCTD OT U3MEHEHHUS TEMIIEPATYPHI.



Ob6cyxaenue Ha 7a00paTOPHOM 3aHATUU TE€M, BBIICICHHBIX Ha JEKIHH.
JlaGopaTopHoe 3amsTue 5. PacmpeneneHue SJIEKTPOHOB M JBIPOK IO YPOBHSM JHEPTHH,
cratuctuka @epmu-/lupaka, XUMUUECKUN TOTEHLIMAN; padoTa BBIXO/A.
OO6cyxneHue Ha J1abopaTOPHOM 3aHSTUU TEM, BBIJICJICHHBIX Ha JICKIIUU.
JlaboparopHoe 3ansTue 6. PacnpeneneHue 3JIEKTPOHOB U JBIPOK [0 YPOBHSIM DHEPIUH,
cratuctuka @epmu-/lupaka, XUMHUUECKHIA MOTEHIIMAT; paboTa BBIXO/A.
OO0cyxeHne Ha JIa0OpaTOPHOM 3aHSTUU TEM, BBIJICIICHHBIX Ha JICKIIHH.
JlabopatopHoe 3ansitue 7. KoHTakTHBIE sBJICHHMs. 30HHBIE CXeMbl p-n mepexoma. Pdusumka
TEPMOAJIEKTPUUECKHUX SIBJICHUM.
OO6cyxneHue Ha JJabopaTOPHOM 3aHSITUU TEM, BBIJICIIEHHBIX Ha JICKIIHH.
JlaboparopHoe 3aHsTue 8. KoHTakTHbIE sBiE€HHA. 30HHBIE CXeMbl p-n nepexoaa. Pusnka
TEPMOAJIEKTPUYECKUX SBIICHUM.
OO0cyxeHne Ha JIa0OpaTOPHOM 3aHSTUU TEM, BBIJICIICHHBIX Ha JICKIIHH.
JlaGopaTopHoe 3ansitue 9. Buyrpennuii ¢potodaddexr. Ikcutonbl. Bo3aeicTBue n3mydeHus Ha
noaynpoBogHUK. [IpuHuun neictBust GoTonpudopoB.
OO6cyxneHue Ha J1abopaTOPHOM 3aHSTUU TEM, BBIJICJIEHHBIX Ha JICKIIHU.
Jlaboparoproe 3anstue 10. Bayrpennnii hotodddexr. Dxkcutonsl. Bo3aeiicTBue n3nydeHus Ha
nonynpoBogHUK. [IpuHuumn geiicteust poronpudOpoB.
OOcyxeHue Ha 1a00paTOPHOM 3aHSITHH TEM, BBIJICJICHHBIX Ha JICKIUU.
1. IlepeyeHb OCHOBHOIi U 10NOJHUTEIbHOI yueOHOI JuTepaTypbl, UHTepHET-pecypcoB,
He00XO0AMMBIX /151 OCBOCHHS TUCHUILINHBI
OcHoBHas JInTeparypa

1. Crpekainos, FO. A. ®uzuka TBEpAOrO Tena : yuebnoe nocodue / FO. A. Ctpekanos, H. A.
TensikoBa. — Mocksa : U1 PUOP: HUILL Uudpa-M, 2018. - 307 c.: - ISBN 978-5-369-
00967-3. - Teker : anexrponnsiid. - URL: https://znanium.com/catalog/product/959952. —
Pexxum nocrtymna: mo noamucke.

2. Amkpodr, H. ®usuka tBépaoro tena / H. Amkpodt, H. Mepmun. — Mocksa : Mup, 1978.
—Tom 1. —391 c. — Pexxum nocryna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=483337. — TekcT : 3eKTPOHHBIH.

3. Amkpodt, H. @usuka tBépnroro tena/ H. Amkpodr, H. Mepmun. — Mocksa : Mup, 1979.
—Tom 2. — 419 c. — Pexxum goctyna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=483336. — TekcT : 3K TPOHHBIH.

JonojiHuTEIbHAA JTUTEPATYpa
1. Kurrens, U. Beaenue B pusuky tBEpaoro tena / Y. Kurrens ; nep. ¢ anri. A. I'ycesa. —

Mockga : Hayka, 1978. — 788 c. — Pexxum gocrtyma: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=483361. — TekcT : 3J1eKTPOHHBII.

2. Ilanromkun, H. H. ®u3uka noixynpoBOJHUKOB U MOJIYIIPOBOAHUKOBBIC TPUOOPHI :
yuebnoe nocodue / H. H. Iantomkun. - Boponex: BIJITY um. I'. @. Mopo3osa, 2016. -
131 c. - URL: http://znanium.com/catalog/product/858616.

3. ®wsak, M. M. OcHoBHBIE (hU3HYECKHE TPOIECCHI B TPOBOTHUKAX, TIOIYIIPOBOJHUKAX H
TUDJIEKTPHKaX : yueOHoe mocoodue / M. M. ®dumsk. - OpenOypr : OI'Y, 2015. - 134 ¢. -
ISBN 978-5-7410-1188-1. - URL.: http://biblioclub.ru/index.php?page=book&id=438992.

4. Urymnos, B. H. ®u3nueckue 0CHOBBI MUKPOJIEKTPOHUKH : yueOHoe rnocobue / B. H.
UrymuoB. - Mocksa ; bepnun : Iupexr-Meaua, 2014. - 358 ¢. - ISBN 978-5-4475-3300-
7. - URL.: http://biblioclub.ru/index.php?page=book&id=271708.

HNurepHeT-pecypcsl
1) biblioclub.ru — OBC «YHuBepcureTckas OnOINOTEKA OHIANHY — 3JICKTPOHHAsE ONOIHNOTEKA,

06CCHCQI/IB8.IOH_I8.$I AOCTYII BBICIIIHUX U CPCIHUX y‘{e6HBIX 3aBeI[eHPII>i, l'Iy'6J'II/I‘IHLIX OnONIMOTEK
" KOPHOPATHBHBIX MOJIb30BaTelICH K Haubolee BOCTpe6OBaHHBIM MaTcpuajamM y‘-IC6HOI7I u



Hay4HOU JIMTEPATYPHI 110 BCEM OTPACIISAM 3HAHUM OT BEAYIIMX POCCUNCKUX U31ATEIbCTB.
Pecypc conepxut yueOHHKH, yaeOHBIE TOCOOMs, MOHOTpaduH, MEPUOANICCKUE U3TaHNUS,
CHPAaBOYHUKH, CIOBAPH, SHIUKIIONEANH.

2) els.ulspu.ru — caiit DBC Hayunas 6ubimoreka YIbIHOBCKOIO TOCYIapCTBEHHOTO
negaroruyeckoro ynusepcurera umenu M. H. YibesaHoBa, congeprkamuil CCbUIKY Ha
oOpa3oBaTebHbIe (JIEKTPOHHO-OMOIMOTEYHbIE CUCTEMBI, KaTajaor OUOIMOTEUYHbBIX CalTOB,
METOAMYECKHE PEKOMEH/IAIINH ) U HayYHBIE PECypCH (Hay4YHbIE 3JeKTPOHHbIE OMOIHMOTEKH,
HaYYHBIC AJIEKTPOHHBIC U3/IaTEIbCTBA).

3) bibl.ulspu.ru - caiit HayuHO#M OMOIMOTEKU YIIBIHOBCKOTO FOCYIapCTBEHHOTO
nejarornyeckoro ynusepcurtera umenn V. H. YibsiHOBa, copeprkarine 3J1eKTpOHHBIN
KaTaJIOT KHUT U KypHAJIOB.

4) DnektpoHHas 6ubnroreka moprana PODU http://www.rfbr.ru/,

5) HUndopmannonnas cucrema "EnnHoe OKHO g0CTyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/,

6) DOnekTpoHHas OMOIMOTEKAa MEXaHUKO-MaTeMaTuieckoro gakynprera MI'Y
http://lib.mexmat.ru/,

7) Oo6pa3zoBarenbhblil mpoekT A. H. Bapruna http://www.ph4s.ru/book _nano.html,

8) MexayHapoaHbIil HayuHO-00pa3oBarenbHbIi caiit EQWorld: http://eqworld.ipmnet.ru/,

9) DnekrtponHas 6ubnuoreka uznareabcrsa "Benert” hitp://venec.ulstu.ru/lib/.

10) UnrepHer-Bepcus xypHana "Ycnexu dpusnueckux vayk" http://ufn.ru/.

11) MudopmanmoHHO-CIIpaBOYHas U MOMCKOBas cuctema http://www.phys.msu.ru/
ouIMaNBHBIA caiT pu3ndeckoro Gakyiabrera MOCKOBCKOTO TOCYAapCTBEHHOTO
YHUBEPCHUTETA,

12) Hayunas snekmponnas 6ubiuomexa. Pexxum noctyna: http://elibrary.ru/defaultx.asp.
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