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Annomayus paboueii npoepammsl OUCYUNTIUHBL

I[I/ICHI/IHJIHHa «Doto — U OIITO3JICKTPOHHBIC YCTpOﬁCTBa N CHUCTCMBI)

BXOJUT B YacTh (OPMUPYEMYIO YYaCTHUKAMH OOpa30oBaTEIbHBIX OTHOIICHUMN
o0pa3oBaTeNbHOM POrPaMMBI bakanaspuama o HarpaBICHUIO
(cnetmanbrOCcTH) 11.03.04. Inexkmponuka u HanoI1eKMmpoHUKa.

JucuunnuHa  peanusyercss Ha  @usuuyeckom  (akynbrere — Kadeapoun
Unorcenepnas gusuxa.

ConepxaHue NUCUUIUIMHBI OXBaThIBAET KPYI BOMIPOCOB, CBSI3aHHBIX C
[OJlyYEHUEM 3HAHUM MO0 ONTHUKE IMOJYNPOBOJHUKOB, HEOOXOAUMBIE IS
NOHUMAaHUsl (PU3HYECKUX IMPOLIECCOB, MPOTEKAOUIUX B MOJIYIPOBOJHUKAX MPH
B3aMMOJICUCTBUM C JIEKTPOMAarHUTHBIM H3Iy4yeHueM. PaccMmarpuBaroTcsi Takue
SIBJICHUSI KaK JIIOMUHECLIEHLIUS, (OTONPOBOJAUMOCTb, ONTUYECKAsl Iepe3apsaKa
ypOBHEH M (oToreHepanus HOCHUTENEH 3apsia, a Takke (POTOINEKTPOHHBIE U
OINTOAJIEKTPOHHBIE YCTPOMCTBA U CUCTEMBI.

JlucrurinHa HareneHa Ha OpMHUPOBAHUE CICAYIONMINX NPOheCcCUOHATbHBIX
KOMIICTEHITUH BBITYCKHUKA:

ITK-1.2.Crioco6eHITPOBOAUTHUCCIIEOBAHUS 10 MOICPHHU3AIINH
CYIIECTBYIOIINX W BHEAPEHHUIO HOBBIX METOJIOB W O00OPYAOBAHHUS JJII M3MEPECHUM
rapaMeTpoB HAaHOMATEPHAIOB M HAHOCTPYKTYDP;

IIK-1.3. CriocoOCHIPOBOJWTL  HCCICIOBAHHMS 110  MOJEPHU3AIUU
CYIIECTBYIOIIUX M BHEJIPCHHUIO HOBBIX TIPOLIECCOB M OOOPYIOBaHMS IS
MOAM(UKAIIMKA CBOWCTB HAHOMATEPHAIOB U HAHOCTPYKTYP.

[TpenogaBaHye TUCIUILIMHBI PEIYCMATPUBACT MPOBEACHUE CIICIYIOIINX BHUIOB
Y4eOHBIX 3aHATHH: JIeKYuu, NpaKmudeckue 3aHamus, CamoCmosimenbHas
paboma.

PaGouast mporpamma IUCHUTIIMHBI TTPETyCMaTPUBACT MPOBECHUE CIETYIOITIX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B (OPME YCMHO20 ONpocd, KOHMPOIbHBIX
pabom, peepamos u KOIIOKEUYMOE U TPOMEKYTOUHBIH KOHTPOJIbL B (hopme
3auema.



O6nem JAUCHHUITIINHBI 2_ 3a4CTHBIX €AHWHHUI], B TOM 4YHCJIC B aKaACMHNYCCKHUX Yacax
110 BUaaM y‘l€6HBIX 3aHSTUM

YueOHbIe 3aHATHS ®opmMma
B TOM YHUCIE: IIPOMEKYTOUHOMN
% KonTakTtHas paboTa obydaromuxcs ¢ mpenogaBaTesieM CPC, | arrecranuu (3auer,
g o U3 HUX BTOM | MubdepeHnupoBan
3 o g Jlexuu | JlaGoparo | Ilpaxtuue | KCP | koHcynbTa | 4ucie HBIH 3aYer,
S u pHBIE CKHE mn 3K3aM 3K3aMeH
3aHATHS 3aHATHS CH
6 72 | 72 14 - 28 30 3aueT

1. Ilenu oceéoenusn oucyunnuHol.

Henw oceoenusa oucyunaunvt «OOTO — U ONTONIEKTPOHHBIE YCTPOMCTBA
U CHUCTEMBI» - JaThb 0a30Bbl€ 3HAHUS IO OMNTUKE TMOJYNPOBOJIHHUKOB,
HEOOXOAUMBIC Ui TOHMMaHUS (PU3MYECKHX TMPOIECCOB, MPOTEKAIOIMIUX B
MOJIYITPOBOJHUKAX TIPH B3aWMOJCHCTBUU C DJIEKTPOMArHUTHBIM H3ITyYCHHEM,
MIPUHITUTIOB pa0OTHl MPUOOPOB OMTOIICKTPOHUKH PA3IMYHOTO HA3HAUYCHUS, A
Tak)kK€  O3HAKOMUTh  C  ONTHYECKMMH  METOJAAMH  HCCJEAOBAHUS
MOJTYITPOBOJTHUKOBBIX MaTEPHAJIOB.

3adauu oucyunIuHbL.

3amauaMu Kypca SBISCTCS W3YYCHHUE OCHOBHBIX TPUHIIMIIOB U 3aKOHOB
ONTHKHU TIOJYTPOBOAHUKOB U TOJYIPOBOJHUKOBBIX CTPYKTYpP, PACCMOTpPEHHUE
onTuyeckue U  (OTODNEKTPUUYECKUX  SIBJICHUM B  MOJYIPOBOJIHUKAX:
BHyTpeHHH  (orodddekr, doTonpoBoaumocts, dpdexkt  Jembepa,
(hOTORIEKTPOMArHUTHBIN 2P (EKT; XapaKkTepucTuueckas U peKOMOUHAITMOHHAS
JIOMHUHECIICHIIVS; U3 Ty4YeHNe B HEOTHOPOIHBIX U30TPOITHBIX U aHU30TPOITHBIX
Cpellax; ONTUYECKHE CUCTEMBI.

OcHnoenwvle  pazdenvt  npozpammsl  Kypca.  OCHOBHBIE  BHJbI
B3aMMOJICHCTBUN TBEPAOr0 KPUCTALIMYECKOTO Teja (MOJYyIPOBOJHUKA) C
DJICKTPOMArHUTHBIM HM3JIy4eHHEM. [Iporiecchl MOTIIOMICHHS, OTPaKEHUS U
U3ITyYCHUsI CBETA TOIYTPOBOHIUKAMH.

2. Mecmo oucyunaunst 6 cmpykmype OIIOII 6axanaspuama

Jucuurmraa «@OT0 — U ONTOAIEKTPOHHBIE YCTPOKWCTBA U CUCTEMBD» BXOJIUT B
BapUATHBHYIO 4YacTh 0Opa3oBaTebHOM MpOrpaMMmbl OakajaBpuata Mo
HaIpPaBJICHUIO (cienuanabHOCTH) 11.03.04. Inekmponuka u
HAHOIJIEKMPOHUKA.




I[J'IH YCIICIHOIO OCBOCHHUA OUCHUILINHBI H€O6XOI[I/IMO 3HAHUE BCEX

KypcoB o0mei

buzukwy,
(OCHOBBI 30HHOW TEOPUH,

QJICKTPOANHAMUKY,
OCHOBBI CTAaTUCTHUKH OSJICKTPOHOB H I[BIpOK),

Gu3MKy MOIXYIMPOBOAHHUKOB

CTaTUCTUYECKYI0 (U3MKY; OCHOBBI KBaHTOBOH Teopuu. Kpome TOro s
OCBOEHHUS JAHHOIO Kypca IOJIE3Hbl TakWe IUCHUILUIMHBI Kak «BBenenue B
GU3HUKY MOTYPOBOAHUKOBY, « METpOooTHs, CTaHIAPTU3AIUS.

3. Komnerennun ody4uaronierocsi, GopmMupyemMsbie B pe3yJabTaTe 0CBOEHUS
TUCHUILUINHBI (MepeYeHb MJIAHUPYEMbIX Pe3yJbTAaTOB 00yUeHHUs ).

Koo u Koo0 u naumenosanue Pe3ynvmamul 00yuenus
HaumeHoeanue UHOUKamopa Jucyuniaunst yuedno2o niana
npogeccuonanvu oocmuiceHus
Oll KOMhnemeHyuu npogheccuonanvhoi
KomnemeHyuu
6bINYCKHUKA

Tun 3axa4u npogecCHOHAJIBHOU AeATEJIbHOCTH — HAYYHO-UCC/1€006aMmM elbCKUL




IIK-1
CrocobeH
COBEPIIICHCTB
OBaTh
MIPOIICCCHI
HU3MEpEHUs
napameTpoB
u
MoauUKAIH
U CBOMCTB
HaHOMAaTepHa
JIOB U
HaHOCTPYKTY

p

IIK-1.2.
Crioco0eHnpoBo/I
UTBHUCCIIEJOBAHUS
10
MOJICPHU3AINHU
CYIIECTBYIOITUX
Y BHEJPCHHIO
HOBBIX METOJIOB U
o0opynoBaHus
JUISL U3MEPEHUN
apamMeTpoB
HAaHOMATEPUAJIOB
1 HAHOCTPYKTY]P

3unaem:

- COCMOsIHUe U NePCNneKmu8bl HayYHO-
MEeXHUYeCKol paspadbomKu mexHoI02ULeCKUX
npoyeccos8 NpouzBoO0CmMaea Mamepualos u
uz0enutl K8AHMOBOU U ONMUYECKOU
NeKMPOHUKU, COBDEMEHHbLE MEHOEHYUU 8
Dpazeumuu K8AHMOBOU U ONMUYUECKOU
NeKMPOHUKU,

- uzuueckue npuHyunsvl PYHKYUOHUPOBAHUSL
U OCHOBHbIE XAPAKMEPUCMUKU K8AHMOBbIX
ycunumerneu u 2eHepamopos, a maxHce opyeux
971eMEeHMO8 U YCIMPOUCME ONMUYECKOU U
K8AHMOBOU 2IeKMPOHUKU,

- yenyobieHHble 3HAHUSL 0 CIMPYKmMype, QusuKo-
XUMUYECKUX CBOUCMBAX, KOHCMPYKYUU U
HA3HAYeHUU HAHOMAMEPUAIO8 U
HAHOCMPYKMYD,

- NPUHYUNDBL UCNOTILIOBAHUSL PUBULECKUX
aghgpexmos 6 2azax, meepoom meie,
NOJIYNPOBOOHUKAX 8 NPUOOPAX U YCMPOUCmMEax
K8AHMOBOU U ONMMUYECKOU IJIeKMPOHUKU,
UCNONIL3YEeMBIX 8 MEXHON02ULECKUX
YCMAaHo8Kax 0jisi NPOU3800Cm8ea u30eauil
MUKPO- U HAHOIIEKMPOHUKU,

- Ha3HaueHue, YCMpoucmeo u NPUHYUn
Oeticmasusi 000py008anus OJisl USMEPEHUS
napamempos HaHOMaAmepuaios u
HAHOCMPYKIMYD,

- OCHOBHbBIE MemOObl UBMEPEHULL NAPAMEMPOB
HAHOMAMEPUAIO8 U HAHOCMPYKMYD,

- MexXHUYeCKUll aHeIUUCKULL A3bIK 8 0baacmu
HAHOMAMEPUAIO8 U HAHOMEXHONO02UIL,
Ymeem:

-OyeHUBamy mexHuuecKue u SIKOHOMu4ecKue
PUCKU npU 8b1OOPe Memo008 U 000py008aHUs
usMepenusi napamempos HaAaHOMaAmepuaios u
HAHOCIMPYKMYP,

- pabomams Ha UIMEPUMETILHOM
000py008anUL 8 COOMBEMCNBUU C
UHCMPYKYUAMU NO IKCHIYamayuu u
MexXHUUeCcKou OOKyMeHmayueu,
-ap2yMeHmupos8aHHo ebloOUpams u
Ppeanu308vl6ams Ha NPAKmMuKe 3PHeKmusHy 0
MemOOUKy IKCNepUMEeHmMAalbHO20
UCCIe008AHUSL NAPAMEMPOS U




IIK-1.3.
Crioco6eHmpoBOa
UTh
VCCIICIOBAHHUS IT0
MOJICPHH3AIHH
CYIIECTBYIOIIUX
Y BHEJIPECHUIO
HOBBIX ITPOIIECCOB
1 000pyI0BaHUS
TUTST
MOIU(DUKAITUH
CBOVICTB
HaHOMAaTePHAIIOB
¥ HAHOCTPYKTYP

Xapakxmepucmux HaHOMAmMepuailos u
HAHOCMPYKMYP € UCHOIb308AHUEM NPUOOPOS
U YCMpOUCmMeE K8AHMOBOU U ONMUYECKOU
9NEeKMPOHUKU,

Bnaoeem:

- HABLIKAMU AHATUZUPOBAIMNb COBPEMEHHOE
cocmosiHue Memooo8 u 000py008aHUs
UsMepeHull napamempo8 HAHOMAMEPUALOs U
HAHOCMPYKMYD,

~HABLIKAMU OYEHUBAMNb PUCKU 8HEOPEHUs.
HOBbIX Memo008 U 000PYO08AHUSL USMEPEHUT
napamempos HaHoMamepuaios u
HAHOCMPYKMYP,

- HABBLIKAMU BHEOPUMb U KOHMPOJIUPOBANb
Kauecmea HO8bIX Memo008 U3MepPeHLs.
napamempos HaHoMamepuaios u
HAHOCMPYKMYP C UCNOIb308AHUEM
COBPEeMEHHBIX NPUOOPOE BAKYYMHOU U
NIIA3MEHHOU INeKMPOHUKU.

3unaem:

- HasHaveHue, yCMpoUucmeo U NPUHYUn
oeticmasusi npubopos K8AHMOBOU U
ONMUYECKOU INeKMPOHUKU OJis1 MOOUhuKkayuu
CBOUCME HAHOMAMEPUATIO8 U HAHOCMPYKMYD,
- OCHOBHbIEe MemoObl MOOUPUKAYUU CBOUCME
HAHOMAMepuaios U HAaHOCMPYKMyp,

- NpasuIa 0PoOpMIAEHUsL MEXHONOSUYECKOU
0OKyMeHmayuu,

- MEeXHUYECKULl aHeTUIUCKULL 3bIK 8 0baacmu
HAHOMAmMepuaios U HAaHOMeXHOA02UlL,
Ymeem:

-OYyeHUBams mexHuyecKue u IKOHOMu4ecKue
PUCKU npuU 8b1O0pe Memo008 u 000py008aHUs
0151 MOOUuurayuu ceoucmae
HAHOMAamepuaios u HAaHOCMPYKMyp,

- NPOBOOUMb UCCNEO0BAHUS NO MOOEPHUIAYUU
CYUiecmeayoumux U 6HeOPeHUI HOBbIX
npoyeccos u npubopos 6axKyyMHoOU u
NIIA3MEHHOU INeKMPOHUKU OJis1 MOOUuKayuu
CBOUCME HAHOMAMEPUATIO8 U HAHOCMPYKMYD,
- UCNONIL306aMb OA308blE JJIEMEHMbl
K8AHMOBOU UONMUYECKOU INEKMPOHUKU U
NPUMEHAMb OCHOBHbBLE MEMOObl AHAIU3A
K8AHMOBLIX U ONMOINEKIMPOHHBIX YCMPOUCME




0J151 MOOUpUKayuu c80oUCM8 HAHOMAMEPUATLOB
U HAHOCPYKMYP.

Bnaoeem:

- HABLIKAMU AHATIUZUPOBANb COBPEMEHHOE
cocmosiHue Memooo8 u 000py008aHUs
K8AHMOBOU U ONMUUECKOU dJIeKMPOHUKU Ol
Moougurayuu ce0uUCmMe HAHOMAMEPUATIO8 U
HAHOCMPYKMYD,

-Memooamu IKCNEPUMEHMATLHBIX
uccneo0o8anuii napamempos u
Xapakxmepucmux HaHOMAMepPUuaios u
HAHOCMPYKMYpPC NPUMeHeHuem npubopos u
YCmpoucme K8aHmosoU 1 ONMuUYecKou
9N1eKMPOHUKU,

-OYeHUBAMb PUCKU BHEOPEHUSl HOBbIX
Memo0o8 u 060pyoosanus 0 MOOUPUKAYUU
CBOUCME HAHOCMPYKMYD,

-paspabamueléams mexHuyecKue 3a0anusl Ha
nposederue pabom no MooepHu3ayuu
0bopydosanus u obecnedeHue HOBbIX
Moougurayuu c80UCmMe HAHOMAMEPUATIO8 U
HAHOCMPYKMYD,

- HABLIKAMU BHEOPUMb U KOHMPOJIUPOBANb
Kawecmea HO8bIX Memo008 OJisi MOOUuukayuu
CBOUCME HAHOMAMEPUATIO8 U HAHOCMPYKMYP.

4. Oovem, cmpykmypa u cooeprcanue OUCYUNTUHDL.

4.1. Obvem oucyuniunvl cocmaeisiem 2 3a4emuvix eOuHuy, (2 akademu4eckux

yaca.

4.2. CtpyKTypa IUCUUTINHBI.

Ne
T

Paznen
JUCHUITIIUHBI

TTCIVITTT

Bunsl yuebHoit paboThl, @DOopMBI TEKYLIETO
BKJTIOYAsT KOHTPOJIS
CaMOCTOSITENIbHYIO yCIIeBaeMOCTHU
g paboTy CTYy/IE€HTOB U (o HexensiM cemecTpa)
= § TPYAOEMKOCTH (B Hacax) ®dopma
§ = |mekn [ mp. |mab | cam. MIPOMEKYTOUHOU
= © aTTecTanuu (1o




ceMecTpam)

Mooyns 1

1 Bsenenue. Ilormomenue 1-4 | 3 6 5 IIpoBepka pedheparos,
CBETa IMOJIYITPOBOIHUKAMHU. MpOBEpKa

2 | JrioMuHecueHImsA S5-7 | 2 4 5 CaMOCTOSITEIILHOTO

MOJTYTTPOBOIHUKOB.
(CBETOMRITYYAIOIINUE TUOIBI U
l1a3epsl; pelieHus 3auad,

3 DOTOIPOBOAUMOCTD 8-9 2 4 5 JKCIIpecc-
[TorynmpoBOTHUKOB. TECTUPOBAHUE
Wroro no moxymto 1: 7 14 15

Mooynp 2

4 | IlpumecHas 10- | 3 6 5 IIpoBepka pedeparos,
(bOTOIPOBOMMOCTb. 11 IpOBEpKa
CobcTBeHHas CaMOCTOSITEIIbHOTO
(hOTOPOBOAUMOCTbD.

DOTOPEZUCTOPBL.
doroanonsl.
DOTOTPaH3UCTOPHI pelIeHus 3a1ad,
AKCIIpecc-
6 | OnTrueckas nepe3apsika 14- (2 4 )
JIIOKAJIBHBIX YPOBHEM.
OHTpOHBI. OIITUYCCKUC KaHaJIbI
CBs3U U OIITUYCCKUC
BAIIOMUHAIOIINE YCTPOMCTBA. 15
7 | ®OTORAEKTPOMATHUTHBIN 16- |2 4 5
s dext. Poropazorpes 17
HOCHTEJICH.
8 | Utoro mo moxymio 2: 7 14 15 7
Wroro: 72 14 28 30 3ader - TECTUPOBAHUE

4.3. Conep:kaHue IMCUUILIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3esiam).

4.3.1. Cooepoicanue neKYUOHHBIX 3AHAMUL NO OUCYUNTUHE

Jlekuuu

Tema 1. Ilocnowenue ceema noaynpoeoonuxkamu.
Bunpl B3auMOAEWCTBUS CBETA C TBEPABIM TEJIOM;

OIITHYCCKUEC

KOHCTAaHTHEI. Cl'IeKTp INOrJIOmMCHUSA MW CICKTP OTPAKCHHUA OITHYCCKOI'O
H3JTyUCHHUA. 9HepFeTI/I‘IeCKI/I€ COCTOAHMA B TOJTYIIPOBOJHUKOBBIX KpHUCTAJIIaX.

CoOCTBEHHOE TOIJIOIICHHE CBETA,

IMPpUMCCHOC )41 PEICTOYHOC

[IOTJIOIIIEHHE.

INpsAMBIC MW  HCIPAMBIC IICPCXOBI.
DKCUTOHHOE IIOTJIOMCHUC, IOITIOIICHHUC CBO6OI[HI)IMI/I HOCHUTCIIIMM 3apsaa,

JIETUPOBAHHBIX U aMOP(PHBIX MOTYIPOBOTHUKOB.

Tema 2. /llomunecuenyus noiynpoeooHuKos.

10
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Tunel  nArOMUHECUEHUUH.  PekOMOMHAlMOHHOE  W3JIyYeHHE B
MOJIyIPOBOJHUKAX. Mexk30HHass pexkomMOuHamus. PexkoMOuHanus uyepe3
JIOKAJIN30BaHHbIE ILEHTPHl. ODKCUTOHHAas pekoMmOuHanus. Penakcanms
JIOMHUHECLICHIINH B TIOJYIPOBOJHUKAX.

Tema 3. @omonpoeooumocms noaynpo8oOHUKOE.

@®oTONPOBOAUMOCTh  TMOJYIPOBOJAHUKOB, €€  KIAcCHU(pUKALKA:
pUMECHas, coOCTBEHHaA, MPBIKKOBAS U dboToTepmMuueckas
GboTONPOBOAUMOCTH. YCIIOBUA WX HaOmoJaeHus W paznuuus. OCHOBHbIE
napamMeTpbl  (OTOMPOBOAMMOCTH: BpeMsi €€ HapacTaHus M  CHaja,
CTal[MOHApHAs BEJIMYMHA U CTAIllMOHApHOE BpeMs ()OTOMPOBOIUMOCTH.

Tema 4. Ilpumecnas pomonpogooumocme.

Bpemena KU3HU HOCUTENEN U BpEMEHa penakcanuu
($OTONPOBOAUMOCTH. CrnexrpayibHast 3aBUCUMOCTD IPUMECHOMN
¢doTonpoBoauMOcTU. (OCHOBHBIE MEXaHU3Mbl PEKOMOWHALIMA HOCUTENEH
3apsja U TeMIeparypHasi 3aBUCUMOCTb IPUMECHOHN (POTOIPOBOIUMOCTH.

Tema 5. Coocmeennaa pomonposooumocmeo.

Bpemena penakcanuu, cTalluoHapHasi BeJIMUUHA (POTOMIPOBOAMMOCTH U
CTallMOHAPHOE BPEMS KU3HU HOocuTenen 3apsaa. CnekrpainbHas 3aBUCUMOCTh
coOOCTBEHHOM  (POTONMPOBOAMMOCTH,  BIUSHHUE HA  HEE  CKOPOCTH
MOBEPXHOCTHOM pekoMOuHanuu. TemmeparypHasi 3aBUCUMOCTb COOCTBEHHOM
($hOTONTPOBOAUMOCTH.

Tema 6. Onmuueckasn nepe3apaoka 10KaIbHbIX YPOGHEIl 6

3anpeuieHH Ol 30He.

OnrTrueckas mnepes3apsaka JOKAJIBbHBIX YPOBHEM B 3alpEIICHHOW 30HE IPHU
COOCTBEHHOM M TIPUMECHOM BO30YXJICHUU HEPAaBHOBECHBIX HOCUTENIEH
3apsga. BiausHue ONTHYECKOW nepe3apsaku Ha MOABMYKHOCTb HOCHUTENEHN
3apsfa M Ha BpEMEHa WX JKW3HM, Ha CHEKTpaJbHblE 3aBUCUMOCTH
norjomeHus 1 ¢potonpoBoauMocTu.@otornekTpuueckue 3P HEKTsI,
0OyCJIOBJIEHHBIE ONITUYECKOMN TIepe3apsaAKoil ypOBHEH.

Tema 7. ®omomepmuueckasa pomonposooumocme.

dortorepmudeckas (OTONMPOBOANMOCTh, YCIOBUS €€ HaOMIOACHUS,
CHEKTpajbHasi  3aBUCUMOCTh.  (DOTOINEKTpUYECKAs]  CHEKTPOCKOMHS |
(bOoTOdEKTpOMArHUTHAS Jla3epHask CIIEKTPOCKOITHS.

Tema 8. @omornekmpomazcnumnbwlit Ighgpexm.

@DOTOANEKTPOMAarHUTHBIM ~ 3PdeKT,  yCIOBHS  €ro  HaONIOACHHUS.
3aBUCUMOCTH TOKa KOPOTKOTO 3aMbIkanus U (oroanekrpomarautHoit J/IC ot
napameTpoB
MOJIYITPOBOTHUKOB u CKOPOCTH MTOBEPXHOCTHOM PEKOMOUWHAITNY.
@DOTOANEKTPOMArHUTHBIA d(PPEKT Kak METOa ONpEICICHUsS IapamMeTpOB
TIOJTYITPOBOTHUKOB.

Tema 9. @omopazozpee nocumeneii. Ilpvirckosasn

domonposooumocme. PoTOPA30TPEB HOCUTEINECH, YCITOBUS €TO

BO3HUKHOBEHUS U TIPOSIBIICHHUSI,
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BIIMSHUE HAa TMapaMeTpbl TMOJYNPOBOJHHUKA: TMOJABUKHOCTb, BpEMS >KU3HU
HocuTened. OcCuuiaMM B CHEKTpax (OTOMPOBOAMMOCTH M HMX MPHUPOAA.
Ocobennoctu (oropazorpeBa B CUIBHO JETUPOBAHHBIX M KOMITIEHCUPOBAHHBIX

IMOJIYIIPOBOOJHHUKAX.
[IperKKOBas (GhOTOIPOBOIUMOCTH B CHJIBHO JIETUPOBAHHBIX
ITOJTYTIPOBOJHUKAX.
Camocmoamenvnaa paboma 0axanaepos
/11 HaunmenoBanue pasnena Coneprxanue pasjena Tpyn.
JUCHIUTUIMHBI JUCIUIUIMHBI eMK.
1 ITornomienue cBeTa | BzaumopaelcTBrUE 2JIEKTPOMArHUTHOTO 6
MIOJIYTIPOBOIHUKAMH. U3JIy4E€HHS C TBEPJIBIM TeJIOM. MexaHu3Mbl
MOTJIOIIEHUS CBETA B TBEP/IBIX TEJIaX.
DHepreTUYecKre CTPYKTYPbl OCHOBHBIX
10JIYTIPOBOTHUKOB.
2 JlromuHeceHuus Buap! moMuHecueHnu. Mexanus3mbl 6
MIOJIYTIPOBOJTHUKOB U3JTy4aTeJIbHON pEKOMOMHALINH.
CrnekTpasibHOE pacipeiesieHue
PEKOMOMHALMOHHOTO U3TyYEHUSI.
3 DOoTONPOBOIUMOCTD L{eHTpbl peKOMOMHALIMU U IICHTPHI 4
MIOJIYTIPOBOJIHUKOB npuinnanus. BausiHue neHTpoB
MPUIMTIAHUS Ha PETaKCaIUIo
HEPaBHOBECHON IIPOBOJUMOCTH.
4 [IpumecHas Oco0eHHOCTH TPUMECHOM MPOBOIUMOCTH. 4
(oTOPOBOANMOCTD NunynupoBannas npuMecHas
¢dotonpoBoarmocTs. Kpupble penakcanum.
5 CobcTBeHHas CrekTpanbHas 3aBHCHUMOCTH COOCTBEHHOMN 2
($OTOIPOBOAMMOCTh (GOTONPOBOAMMOCTH, BIUSHUE Ha Hee
CKOPOCTH MIOBEPXHOCTHON PEKOMOWHAIUY.
TemmnepaTypHas 3aBUCUMOCTh COOCTBEHHOM
(hOTOPOBOAUMOCTH.
6 dororepmuyeckas TepmocTuMynupoBaHHasi IPOBOJIUMOCTb. 4
(OTONIPOBOANMOCTH OTtpunarenbHas (OTONPOBOJUMOCTb.
DoT03IeKTPHUECKasl CIIEKTPOCKOIHNS U
(hOTORNEKTpOMArHUTHAas Jla3epHas
CHEKTPOCKOMUSI.
7 [TperxkoBas [IpeokkoBast HOTOMPOBOIUMOCTH B CHITBHO 2
(hOTONPOBOANMOCTh JIETUPOBAHHBIX MOJIYIPOBOJIHUKAX
8 OnTtuueckas nepe3apsanka|OnTuueckas  mepe3apsaka  JOKaIbHBIX| 4
JIOKaJIbHBIX YPOBHEU. YPOBHEW B 3alpelleHHON 30HE NpH
COOCTBEHHOM U MPUMECHOM BO30YXKIEHUH
HEPaBHOBECHBIX HOCHUTEJIEU 3apsja.
@DoTO3NEKTPUIECKHE 3¢ deKTHl,
00yCIIOBJIEHHbBIE ONTHYECKON NIepe3apsIKoit
ypoBHeit: TemneparypHoe u UK ramenue
(hOTOTIPOBOTUMOCTH.
9 DOTOINEKTPOMArHUTHBIN 3aBUCUMOCTH TOKa KOPOTKOT'O 3aMbIKAHUS 2
addexr u  ¢ortodnekrpomarautHoin  DJ[C oT
MapaMeTpOB MOJYNPOBOJHUKOB U CKOPOCTH
MTOBEPXHOCTHOMN pPEeKOMOMHALINY.
@DoTodNeKTpOMarHUTHBI ~ 3PdexT  Kak
METO]T orpeaeNneHus napameTpoB
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TIOJIYITPOBOTHUKOB.

10

doTOpa30rpeB HOCUTENEH

Ocumuisiium B cnektpax| 4
(GOTONMPOBOMMOCTH M WX TMPHPO/IA.

Ocobennoctu (oTopazorpeBa B CHIIBHO
JETUPOBAHHBIX W KOMIICHCHPOBAHHBIX

I10JIYIIPOBOIHUKAX.

Hroro

38

4.3.2. Temvl npakmuueckux u CeMUHAPCKUX
3AHAMUU

HaumenoBanue paznena
JUCIUILINHEI

Conep;xaHI/Ie pas3acita AMCHUITIIINHBL

ITornomenue CB€Ta
MMOJIYITPOBOJHUKAMMU.

PacnipocTpanenue cBeTa B MOJTYTIPOBOTHUKAX.
CooTHolieHne Kpamepca-Kponura. Onrturueckue
KOHCTaHThI. Buzpl nornomenus. @opma Kpast OCHOBHOTO
MOTJIOUICHUSI B TMPSAMO30HHOM M HEMPSIMO30HHOM
MOJYNIPOBOHUKE. BiusHue BHEMIHUX (PaKTOPOB Ha Kpait
OCHOBHOTO ONTHYeCKOro mornomeHus. I[Ipumecnoe
norjouieHue. Pemeroynoe normnomnienue, 0JHOPOHOHHBIN
pe30HaHC.

JIromuHecieHIusA
MOJIyITPOBOJTHUKOB

Bunagsl H3J1y4aTCJIbHBIX IIpoHIcCCOB. Mex30HHas
peKOM6I/IHaHI/IH. 3aBHCHUMOCTD BpCMCHHU KHU3HU
HCPABHOBCCHLBIX HOCUTENCH 3apsAaaa OT IMOJIOKCHUS YPOBHSI
CDepMI/I, TEMIICPATypbl MW YPOBHSA B036y>K,Z[eHI/I$I.
HpI/IMeCHOG H3JITYUCHHUC. CnoHTaHHOE U BBIHMKJICHHOC
N3JTYUCHHUC.

POTONPOBOAUMOCTD
MOJIYITPOBOTHUKOB

dotopesuctuBHbI 3 PexT. CoOCTBEHHAS U TPUMECHAS
doronpoBoAMMOCTH. buIonsipHas ¥ MOHOIOJISIPHAs
(bOoTONPOBOAMMOCTH. OcHoBHbIE napaMmeTpbl
(GOTOPOBOAMMOCTH: BpeMsi €e HapacTaHHs W CIaja,
CTalliOHapHasl BeJIMYMHA U CTAllMOHAPHOE BpeMs
(bOTONPOBOANMOCTH.

IIpumecHas
(bOoTONPOBOANMMOCTD.

OcobenHoctu PUMECHOMN (boTONPOBOANMOCTH.
[TpumecHass ¢GhOTONMPOBOAMMOCTD, CBSI3aHHAS C OJHUM

THUIIOM ypOBHGfI. OCHOBHBIEC MEXaHU3MBI peKOM6I/IHaHI/II/I

HOCHUTEJIEW 3aps/a W TeMIepaTrypHass 3aBHCHMOCTH
IpUMEcCHON (POTOnmpoBOAUMOCTH. BrusHue ypoBHel
NPUIMIIAHUS Ha CTALIMOHAPHYIO (DOTONPOBOIUMOCTh U
CTallMOHAPHBIC BPEMEHA KU3HU DJIEKTPOHOB U JIBIPOK.

CobcTBeHHAs
($hOTONPOBOANMOCT.

CrnekxrpanbHas 3aBHCHUMOCTh COOCTBEHHOM
(GoTONpPOBOAMMOCTH, BIHMSHHE HA HEE CKOPOCTH
MIOBEPXHOCTHOM peKOMOMHALINY. TemmneparypHast
3aBHCUMOCTbH COOCTBEHHOM ()OTONPOBOJANMOCTH.

OnTuueckas nepesapsiaka
JIOKaJIbHBIX YPOBHEU

OnTnueckast nepesapsika IPUMECHBIX LEHTPOB U
KMHETHKAa MpHUMECHOH (oTonpoBogumoctu. BnusHue
nepes3apsIKu Ha KUHETUKY IIPUMECHOM]
(b OTONPOBOANMOCTH.

DOTOIIEKTPOMArHUTHBIN

s dext

dusnueckoe OIKCaHHe (OTO37eKTPOMArHUTHOTO
s pekra. PoTOIEKTPOMArHUTHBIN YPPEKT KaKk METO]T
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OIIpEIETICHUS TapaMETPOB IOTYIIPOBOJIHUKOB.

8 |®otopazorpeB HocUTENEH doto anekTpudeckuit 3GGeKT u GoTopazorpeB HoCUTENEH
B [10JIyIIPOBOJHUKOBBIX CTPYKTYpax

5. O0pa3oBaTte/ibHbIE€ TEXHOJIOTUHU

[Tpu u3ydeHnn qucHUIIMHBL «OnTHYECKHE U (OTOAIEKTPUUECKHE
SBJICHUS TIOTYTIPOBOTHUKAX)» MIPUMEHSIOTCS CIEAYIOUINEe 00pa30BaTeIbHbIC
TEXHOJIOTHH:

"] WHTepakTuBHOE oOydeHue (Monenupyroime KOMITbIOTEPHBIE
IpOrpamMMbl, BHUPTyaJibHbIe Y4E€OHbIE KOMIUJIEKCHI), MYJIbTUMEIUNHOE
oOyueHue (Mpe3eHTalrH, MOJCIHUPOBAHUE U CUMYJISIUS IPOLIECCOB U
00BEKTOB).

"] BueaymuTopHas caMOoCTOATeIbHas paboTa CTYICHTOB.

'] IIpomexyTodHas aTTeCTalys 3HAHUU CTYJECHTOB.

JUi1 OCBOGHMS TMCUUIUIMHBI UCHOJIb3YIOTCS 3JIEKTPOHHbIE 0a3bl yueOHO-
METOJIMYECKUX PECYPCOB, DJIEKTPOHHbBIE ONOINOTEKH.

VYaenbHbIl Bec 3aHATUNA, MPOBOJMMBIX B HMHTEPAKTUBHBIX (hOpMax, ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTUH OOYy4YEeHUS U
JIEMOHCTpAllUM B y4eOHOM mpoliecce coctaBisieT He MeHee 70% JIeKIMOHHBIX
3aHATHM.

OCHOBHBIMH BUAaMH 00pa30BaTEIbHBIX TEXHOJOTUHN C IPUMEHEHUEM, KaK
IPAaBWJIO, KOMIIBIOTEPHBIX M TEXHUYECKUX CPEACTB, Y4EOHOTO M HAy4YHOTO
000py1I0BaHUS SBJISIFOTCS:

1. HudpopMalrOHHBIE TEXHOJIOTHH.

2. IIpobnemuoe oOyueHme.

3. HWunuBupayanpHOE 0OyueHUE.

4.,  MexaucuurimHapHoe oOy4YeHue.

5. Omnepexaromiasi camocTosiTeabHas padoTa.

Jis  JOCTMXKEHHsI  OMpPENETICHHBIX KOMIETEHIMA TpH  H3yYEHUH
JUCHMIUIMHBL «ONTUYECKUX U (POTORIEKTPUUECKUX SIBJICHUID HCHOIb3YIOTCS
cnenayromue  ¢GopMbl  OpraHM3alMM  y4eOHOTrO  Tpolecca:  JICKIUS
(nHpOpMAIIMOHHAS, npobJieMHas, JIEKIUSI-BU3yaIn3allus, JIeKIIUSI-
KOHCYJIBTALIMS U JIP.), IPAKTUYECKOE 3aHITHE, CEMUHAp, 1a00paToOpHbIe padoTHI,
camocTosITeNbHass padoTa, KOHCyHbTalus. JlomyckaroTcsi KOMOWHUPOBAaHHBIC
(dbopMbI IpOBEIEHNUS 3aHATUHN, TAKHE KaK JIEKIIMOHHO-TIPAKTUYECKUE 3aHATHSI.

[IpemogaBaTens CaMOCTOSITENIPHO BBIOMpAOT Hanboyee MOAXOISAIINE
METOJbl U (OPMBI TMPOBENEHUS 3aHATHUM M3 YHMCIAa PEKOMEHJOBAHHBIX H
COTJIaCYIOT BBIOOD € Kadeapoi.

Peanuzamuss KOMIOETEHTHOCTHOTO MOAXO0Ja IMPEeayCcMaTpUBaeT UIMPOKOE
UCIIOJIb30BaHUE B Y4E€OHOM TIpOIECCe AKTUBHBIX U MHTEPAKTUBHBIX (HOpM
IPOBEJCHUS 3aHATHI U OpraHu3alii BHEAYIUTOPHOU paboThl (KOMIBIOTEPHBIX
CUMYJISILIUM, JEJNOBBIX M POJIEBBIX WIP, pa3dopa KOHKPETHBIX CHUTYyalui,
TICUXOJIOTHYECKUX W HWHBIX TPEHUHTOB) C LETbI0 (POPMHUPOBAHUS U Pa3BUTHS
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npo(hecCHOHANBHBIX HAaBBIKOB OOydarommxcsi. MHTepakTuBHOE OOyueHUEe —
METOA, B KOTOPOM pealMu3yeTcsl MOCTOSIHHbII MOHUTOPHHI OCBOCHUS
00pa3oBaTeNbHONW TMPOTPaMMBI, IIeJICHANPABICHHBIH TEKYIIUH KOHTPOJIb |
B3aUMOJICHiCTBHE (MHTEPAKTUBHOCTh) MpENoaBaresi M CTYACHTAa B TEUYCHHE
BCETO Ipoliecca 00ydeHusl.

CamocrosTenbHas paboTa OpraHM30BaHa B COOTBETCTBHE C TEXHOJIOTHEH
poOJIEMHOTO O0YUYEHUS U MPEATNOIaraeT cleayonue GopMbl aKTUBHOCTH:

1. camocrosTenbHas mpopadoTKa yueOHO-TIPOOIEMHBIX 3a/1a4,
BBINOJIHSIEMAS C TPUBJICYEHUEM OCHOBHOM U JIOTIOJTHUTEIBHOM
JUTEPaATYPHI;

2. TIOMCK HAYYHO-TEXHUYECKOW MH(OPMAILIUU B OTKPBITHIX HCTOUHUKAX C
EJIbIO aHATTN3a U BBIABIICHUS KIFOYEBBIX OCOOCHHOCTEH.

6. Yueono-memoouueckoe obecneuenue camocmoamenbHou padomul
CmyoeHmoe.

Ilpomescymounutii KOHmMpPOJv.

B Teuenne cemecTpa CTYJIEHTHI BBIMOIHSIIOT:
- JIOMaIIHUE 3aJ]aHusl, BBIMIOJHEHUE KOTOPHIX KOHTPOJIUPYETCS U MPHU
HEO0OXOJIMMOCTH 00CYK/Ia€TCsl HA MPAKTUUYECKUX 3aHSITHUSAX;
- MPOMEKYTOYHBIE KOHTPOJILHBIE pa0OTHI BO BPEMS TPAKTUUCCKUX 3aHATHHA JIJIS
BBISIBJICHUSI CTENIEHU YCBOCHHSI POMIEHHOTO MaTepHana;
- BBIMIOJIHEHHE UTOTOBOM KOHTPOJILHOM paOOTHI IO PEUISHUIO 3a/1ad,
OXBaTBIBAIOIINX 0a30BbIE BONPOCH! Kypca: B KOHIIE CEMECTpa.

Hmozoewviit Konmpo.s.
3ayeT B KOHIIE 7 CEMECTPA, BKIFOUAOIIUN TPOBEPKY TEOPETUUECKUX 3HAHUMN U
YMEHUE PEIICHUS 110 BCeMY IPOUIEHHOMY MaTepuay.

W3ydaTh NUCHUIUIMHY PEKOMEHAYEeTCsl M0 TemaMm, NpeaBapUTEIbHO
O3HAKOMUBIIIUCHh C COJIEP)KAHUEM KaXJOW U3 HUX IO TIporpamMme y4eOHOU
TUCIUIUTMHBL. [Ipy mepBOM YTEHHH CIETyeT CTPEMUTHCS K MOyUYEHUIO OOIIEeTo
npeacTaBiIeHus 00 HM3y4aeMBbIX BOIIPOCaX, a TaKKe OTMETUTh TPYIAHBIE H
HEesSICHbIE MOMEHTHI. [Ipy MOBTOPHOM HM3yUe€HHUU TEMBI HEOOXOUMO OCBOUTH BCE
TEOPETUYECKHE TOJOKEHUS, MaTeMaTHUECKUe 3aBUCHUMOCTH W BBIBOABI. Jlms
Oonee S(PQPEKTUBHOTO 3alOMUHAHUS W YCBOCHHUS HM3y4yaeMOro MaTepuana,
MOJIC3HO HMETh pabodyro TeTpaab (MOXHO WCIHOJb30BaTh JICKIIMOHHBIMA
KOHCITCKT) W 3aHOCHTHh B Hee (POPMYIHMPOBKH 3aKOHOB W OCHOBHBIX TOHSITHM,
HOBbIC HE3HAKOMBIE TEPMHUHBI W  Ha3BaHUs, (QOPMYINBI, ypaBHEHHS,
MaTEeMaTUYECKUE 3aBUCHMOCTH M WX BBIBOJBI, TaK KaK IMPH 3allMCHA MaTepHual
3HAYUTENLHO JTyUIlle YCBAUBACTCS M 3aIIOMUHACTCSI.

[Ipenmonaraercsi caMocTosATENbHAS pab0Ta CTYICHTOB INPHU MOJTOTOBKE K
NPaKTUYECKUM M J1a0OpaTOpHBIM 3aHATHSM, B TEpBYIO odepens. Kpome Toro
CaMOCTOSITeNIbHAsE pabdoTa IPe/IoaracT CaMoIoIrOTOBKY K KOHTPOJILHBIM paboTa,
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a Takke K 3auery. CamocrosiTenpHasi paboTa JOHKHA MTPOXOIUTH B 4 3Tamna:
1. M3y4yeHue peKOMEHAOBAHHOW JTUTEPATYPBI
2. Ilouck B IHTepHETE MOMOTHUTENHFHOTO MaTepHaa
3. TloaroroBka K KOHTPOJIBHOM paboTe
4. TloaroroBka K 3a4eTy

1. DoHO OUeHOUHBIX CPEOCHE8 014 NPOBEOCHUS MEKYUe20 KOHMPOJIA
ycnesaemocmu, RPOMENHCYMOUHOI AMmMecmayuu o Umo2am 0Ce0eHUs
OUCUUNJIUHBL.

7.1. Ilepeuens komnemeHyuil ¢ yKazanuem IManos ux popmuposanus 6
npouyecce 0ce0eHusn 00pa30eameaIbHOl NPOZPAMMOBL.
[lepeyenb KOMIETEHIMH C yKa3aHHEM JTarnoB MX (POPMUPOBAHUS IPHUBEICH B
ONMHMCAHUK 00Pa30BATEIBHON MTPOTPAMMBI.

Kon HaumenoBanue [Imanupyemele [Ipouenypa
KOMIETEHIUN U3 | KOMIIETCHIINHN U3 | pe3yJIbTaThI OCBOCHUS
®I'OC BO dI'0C BO oOy4eHUs

IK-2 Cnoco6HOCTH 3naem: 6a30BbIC YcerHbIl onpoc,
apryMEeHTHPOBAHHO TEOPETUYECKHE MUCHbMEHHBIN OTpocC,
BBIOMpATh U 3HaHUA B 00JacTu TECTUPOBAHUE.
pean30BHIBAaTh HA ONTUYECKUX U
MIPaKTUKE (OTOANEKTPUYECKUX
3¢ (HeKTUBHYIO SIBJICHHH B
METOJIUKY MOJIYTIPOBOTHUKAX.
9KCIIEPUMEHTAIIBHOTO | YMeem: npoBoIUTh
HCCIIEIOBaHUS U3MEpEHUs
apaMeTpoB U I1apaMeTpoB
XapaKTePUCTHK MOJIYTIPOBOJTHUKOB
npubOpoB, CXeM, U TIPOBOJUTH PAaCUYEThI
YCTPOWCTB H npu
YCTaHOBOK aHaJIN3€ Pe3yJIbTaTOB
ANEKTPOHUKHU U M3MEPEeHUH
HAHO3JIEKTPOHUKH UCIOJIb30BATh UX B
pa3IM4yHOrO pa3IMyYHbIX 00JacTsIX
(YHKIIMOHAIBHOTO TEXHUKU.

Ha3HAYEHUS Bnaoeem: naBbikaMu u
METOAAMHU
KOJIMYECTBEHHOTO
(bopMynUpOBaHUS U
pelieHus
3aJa4 [0 ONTHKE
MIOJIYTIPOBOTHUKOB.

IK-3 I'otoBHOCTB 3naem: [IuceMenHbI
aHAJIM3UPOBATh U -OCHOBBI (PU3UKHI orpoc,
CHUCTEMATHU3UPOBATh TBEPAOIO TeNa, TECTUPOBAHUE,
pe3yNbTaThI ¢bu3nyecKrue OCHOBBI KOHTpPOJIbHbIE
HCCIIEIOBaHUM, TEXHUUYECKOTO 3a/laHus, IpOBEPKa
MIPE/ICTaBIATh MIPUMEHEHUS pedeparos,
MaTepHabl B BUJIE KOHTAKTHBIX SIBJICHUH B | BHICTYIJICHHE Ha
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Hay4HBIX OTUYETOB,
myOIMKaIu,
Mpe3eHTalM

MTOJTYITPOBOTHAKAX

- METOJIbI pacyeTa u
YHCJIEHHOH OLICHKHU
TOYHOCTHU PE3YJIHbTATOB
W3MEpPEHUI
(bU3NYEeCKUX BETUYMH.
Ymeem:

- IPOBOAUTH
HU3MEPECHHS
rnapameTpoB
MTOJTYITPOBOTHUKOB
COOTBETCTBYIOIINE
pacyeTsl IPU aHAJIM3e
AKCIIEPUMEHTAIIbHBIX
JaHHBIX;

- aHAJIM3UPOBATH U
CHUCTEMaTHU3UPOBATH
pe3ynbTaThl
HCCIICIOBAHUIA,
MIPEACTABISTH
MaTepHuabl B BUJIE
HAYYHBIX OTYETOB,
nmyOIuKaIui,
MpE3CHTALHH.
Bnaoeem:

- HaBBIKaMH MOHCKA
HEOOXO0IMMBIX
TaOJIMYHBIX JaHHBIX B
CIIPaBOYHOU
JuTEpaType U B
WHTEPHETE;

- COBPEMEHHBIMU
MPOTrpaMMHBIMHU
cpencTBamMu
IMOJITOTOBKH
MaTepuaioB B BUIE
Hay4HBIX OTYETOB,
myOIuKaIuii,
IIPE3CHTALAMN.

CEeMHHapax.

I1K-5

I'oTroBHOCTB
BBITIOJTHSATE pacyeT U
MIPOEKTHUPOBAHHE
ANEKTPOHHBIX
pubOpoOB, CXeM U
YCTPOMCTB Pa3IMYHOTO
(GYHKIIMOHAIIBHOTO
Ha3HAYCHUS B
COOTBETCTBHUH C
TEXHHYECKUM
3aJlaHuEM C
WCTIOJIH30BaHUEM
CpeICTB

3naem:
MaTeMaTHYECKHE,
AIITOPUTMHUYECKHE,
TEXHUYECKHE OCHOBBI
MIPOEKTUPOBAHUS
AIIEKTPOHHBIX
npuOOpOB, CXEM U
YCTPOMCTB Pa3IMYHOTO
(bYHKIIMOHAIBLHOTO
Ha3HAYCHMUS.

Ymeem: BuinonHATH
pacuer u
MIPOEKTUPOBAHHE

YeTHBIT onpoc,
MUCBMEHHBIN OMpoc,
TECTUPOBAHUE,
BBICTYIUICHHE Ha
cEMHHapax,
CTyJIeHUECKast
KOH(epeHIIH.
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aBTOMaTH3aI[UHN AJIEKTPOHHBIX
MPOEKTUPOBAHUS pubOpOB, CXeM U
YCTPOMCTB Pa3IMYHOTO
(YHKIMOHATIBLHOTO
Ha3HAUYCHHUS B
COOTBETCTBUH C
TEXHAYECKUM
3a1aHUEM C
HCII0JIb30BaHUEM
Cpe/CTB
aBTOMAaTH3aIUU
MIPOCKTUPOBAHUSL.
Baaoeem wmetomamu
MaTEeMaTHUYECKOIO
MOJICTTUPOBAHHS,
KOMITBIOTEPHOM,
AHAJIUTHUYECKOM U
rpaduyecKoit
00paboTku
pe3ynabTaTOB
U3MEPEHUM.

ok w

~

8.

9.

7.2. Tunogvie KOHMPOIbHBIE 3A0AHUS

KoHTpoabHbIE BONPOCHI
Paznuuue MeTamioB, NOJyIPOBOJHUKOB U AUIEKTPUKOB C TOUKU
3pEHMS 30HHOU TEOPUH.
Yro npencraBisieT coO0i SHEPTETUYECKHM CIIEKTp 3JIEKTPOHOB B
Kpucraye?
[ToHsiTHE O COOCTBEHHBIX U TPUMECHBIX MOJIYIPOBOJHUKAX.
@DyHKIUS pacupeeieHUs JIEKTPOHOB.
B ueM cocToAT ABIEHHS TEPMOTEHEPALIUU U PEKOMOMHAIIMN HOCUTENEH
3apsaa’?
DNEeKTPONPOBOAHOCTD MOIYITPOBOIHUKOB. [IOHATHE O MOJABUKHOCTH
HOCHUTEIICH.
SABnenue BHyTpeHHEro PpoTtorddexTa B MOIyNpPOBOIHUKAX.
Kak 06pa3yrorcs n30bITOUHbIE HOCUTENN TOKA B MOJIYIPOBOAHUKAX O]
,ueﬁCTBHeM KBaHTOB CBeTa‘?
UYro Takoe "TeMHOBas" 3MEKTPONPOBOAHOCTD MOITYITPOBOIHUKA?

10.Bo3MO’KHBIE THIIBI MEPEXO0A0B BJICKTPOHOB IIPHU MOTIOMICHHH KBAHTOB

CBCTa.

11.Xapakrep 3aBUCUMOCTH (DOTOTOKA OT CBETOBOI'O MOTOKA, MMA/IAl0IIETO Ha

dboToconpoTUBIIEHNE (CBETOBAs XapaKTEPUCTHKA).

12.Meton nuccaea0BaHMs BOJIbTAMIIEPHBIX U CBETOBBIX XapaKTEPUCTHK

dhoToCONpPOTUBIICHUI
B JIAaHHOM paboTe.

13.KakoB ¢usnueckuii cMbIcs KO3 dUireHTa moTIoneHus?
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14.Busibl ONITUYECKOTO TOTIIONICHUSI B TIOTYTIPOBOTHUKAX.

15.TToHsiTHE O MPSAMO30HHBIX U HEMPSMO30HHBIX MOJIYIPOBOJHUKAX.

16.11psameie mepexomsl. JnarpamMMa B3aMMOACHCTBHS U 3aKOHBI COXPaHEHUS
JUTSL IPSIMBIX TIEPEXOJIOB.

17.Henpsimbie nepexoibl. Jluarpamma B3auMOJEHCTBUS U 3aKOHBI
COXpaHEHUS JJI HETIPSIMBIX IEPEX0/I0B.

18.Dopma kpast cOOCTBEHHOTO MOTJIOLIEHUS MTPH MPAMBIX MEPEX0/1ax.

19.®opma kpast COOCTBEHHOTO TOTJIOMIEHUS MTPH HETIPSIMBIX TIEPEX0/IaX.

20.JTroMHHECTICHITUS TTOTYTIPOBOIHUKOB.

21.YkaxwuTte 001acTh SHEPTHIA POTOHOB, B KOTOPO OOHAPYKUBAIOTCS
HETPSMBIC TIEPEX0IbI
B HETIPSIMO30HHOM TIOJTYTIPOBOAHUKE.

22 .Kaxyto nH(pOpMaIiio MOXKHO IMOTYYUTh U3 UCCIEAOBAaHUHN CIICKTPOB
COOCTBEHHOI'O MOTJIOMICHUS ?

23.Kak onpeienuTh TUI ONTUYECKUX MEPEX00B B MOIYPOBOTHUKE?

24.Yto Takoe onThyeckas INoTHOCTh D ?

25.Kak u3 n3MepeHnii mpomycKaHusi pacCUUTaTh KO3PPUITUCHT
MOTJIONIEHUA?

26.3akoH byrepa - JlambepTa.

27.Yto Takoe BHemHUH HoTodhPeKT

28.Buytpennuit hotorddexr.

29.Y nenpHast HOTOUYBCTBUTEIHHOCT.

30.Yto cBa3biBatoT cooTHomeHust Kpamepca-Kponwura.

31.Yto Takoe kodhPHUIMEHT, MPOMyCKaHusl, TOTJIOIIECHUS.

32.Kax BoITIISIIUT penakcalus (OTOMPOBOAUMOCTH MTPU MAJIOM YPOBHE
BO30YKJICHHS.

33.B yeMm oTimume nonepeunor DJIC B poTodIEKTpOMarHUTHOM 3P HEeKTe OT
OJIC Xonna.

34.1Touemy CIIeKTp U3MydeHUs OoJiee Y3KHiA, YeM CIICKTpP TOTJIOMICHUS.

7.3. Memoouueckue mamepuaivl, onpeoensrouiue npoyeoypy OueHusaHus
3HAHUIL, YMEHUIl, HABbIKOG U (U1U) OnbIma 0eAmeabHOCHU, XapaKmepusyoujux
Imansvl Yopmupoeanus KomMnemeHyuii.

Oyenounvie cpeocmea 011 MmMeKywe20 KOHMPOJsL YCnesaemocmu,
NPOMEIHCYMOYHOU ammecmayuy o umo2am 0C80eHUsL OUCYUNTUHDL.

KoHTpoJIb 0CBOEHUS CTYJIEHTOM JMCUUILUIMHBI OCYLIECTBISECTCS B paMKax
MOJYJIbHO-PEUTUHIOBOM  cUCTEMBI B JIM, BKIIOYAKOIMX  TEKYIIYIO,
MIPOMEKYTOUYHYIO U UTOTOBYIO aTTECTAIMH.

[To pe3ynpTaraM TEKYIIErO W MPOMEKYTOUHOTO KOHTPOJS COCTABIISIETCA
aKaJEMHYECKUM PEUTHUHT CTYJICHTA IO KAKAOMY MOIYJIIO U BBIBOOUTCS CPEAHUN
PEUTHUHT IO BCEM MOIYJISIM.

[Io pe3ynpTraram HTOrOBOrO KOHTPOJS CTYJIEHTY 3aCUMTHIBACTCA
TPYAOEMKOCTh AUCIUIUIMHBL B JIM, BeICTaBisieTcs auddepeHmpoBaHHas
OTMETKA

19



B MPUHSATON crcTemMe 0ajuioB, XapaKTepHU3yrollas KaueCTBO OCBOCHHUS

CTYJIEHTOM 3HaHU, yMEHUIN U HABBIKOB MO JJAHHOM JAUCLMIUIMHE.

B cooTrBeTcTBUM C y4eOHBIM IJIIAHOM MPEAYCMOTPEH IK3aMEH BO 2-M
CEMECTpE.

@DOpMBbI KOHTPOJIS: TEKYIIUHA KOHTPOJIb, MPOMEXKYTOUHBIA KOHTPOJIb IO
MOJYJIFO, UTOTOBBIM KOHTPOJIb MO AUCHUIUIMHE MPEANOoaraloT CIleayrollee
pacrpejesieHie 6aioB.

Texywuii konmponn.

" [0CEIIAaeMOCTb 3aHATUH 5 OaIoB

" aKTHBHOE y4acTHe Ha 3aHATHAX 25 0ayioB

® BBINOJHEHUE JIOMAIIHUX (AyAUTOPHBIX) KOHTPOJBHBIX pabOT 5 OaioB
" HamuWcaHue W 3almTa pegepaToB S5 0OaioB

MakcuManbHOE€ CyMMapHO€ KOJIMYECTBO OauioB IO pe3ysibTaTaM
TeKylIeh paboThl sl Kaxa0ro Moayiisa — 40 6auios.

Ilpomedicymounsiii  KoHmMpoOab OCBOCHHS Yy4EOHOro Marepuaia Mo
KKJIOMY MOJTYJIIO TIPOBOJAUTCS IPEUMYIIIECTBEHHO B ()OPME TECTUPOBAHUSI.

MakcuManbHOE KOJMYECTBO Oa/VIOB 3a MPOMEKYTOUYHBIM KOHTPOJb IO
oJIHOMY MoAyJto - 60 GamioB. Pe3ynbrarsl BceX BUIOB yU4eOHOU JEATEILHOCTH
3a KaXXJIbI MOJIYJIbHBIN MTEPUO]T OIICHUBAETCSA PEUTUHTOBBIMU OaJlJIaMHU.

MuHMMaIbHOE KOJIMYECTBO CPEIHUX OAJIOB MO BCEM MOAYJISIM, KOTOPOE
JTAeT TPABO CTYACHTY Ha IMOJIOKUTEIbHBIE OTMETKU 0€3 MUTOrOBOrO0 KOHTPOJIS
3HAHUM:

- 0T 51 10 69 Ganna — y10BIE€TBOPUTEIHHO

- ot 70 no 84 6ayma — XOpoIIo

- ot 85 o 100 Gamta — OTIUYHO

- 0T 51 u BBIIIE - 3a4ET

Hmozosbiil konmpoas 0 AUCIHUILIUHE OCYIIECTBIISIETCSA MPEUMYIIECTBEHHO
dbopme TecTupoBaHUs MO 0ATUTHHO-PEUTUHTOBON CUCTEME, MAaKCUMAJIbHOE
KOJIMYECTBO KOTOPHIX paBHO — 100 GamioB..

HUrtorosas oneHka mo AUCHMUIUIMHE BBICTABISIETCA B Oawtax. Y AEIbHBIN
BEC UTOTOBOIO KOHTPOJISI B UTOTOBOM OIIEHKE MO JUCHUILIMHE cocTaBisaeT 30%,
cpeaHero 6asmra mo Bcem moayisim 70%.

Kpurepun oueHox cienyrommue:

- 100 6amnoB — CTYIEHT IIyOOKO MOHMMAET MPOMIEHHBIM MaTepual, OTBEYaeT
YeTKO M BCECTOPOHHE, YyMeeT OIEeHMBaTh (PaKThl, CAMOCTOSITEILHO
paccyxaaer, OTJIMYaeTCs CIIOCOOHOCThIO OOOCHOBBIBATH  BBIBOABI U
Pa3bICHATh UX B JIOTMYECKOM MOCIIEA0BATEILHOCTH.

- 90 6ayoB - CTYIEHT IIyOOKO MOHMMAaeT MPONJEHHBIM MaTepuall, OTBEYaeT
YEeTKO M BCECTOPOHHE, YyMEeT OIeHUBaTh (PaKThl, CaMOCTOSATEIBHO
paccyxaaer, OTJIMYaeTCs CIIOCOOHOCThIO  OOOCHOBBIBATH  BBIBOABI U
Pa3bICHATH UX B JIOTUYECKOW MOCJIEA0BATEILHOCTH, HO JIONYCKAET OT/ACIIbHBIC
HETOYHOCTH.

- 80 GasuIoB - CTYJIEHT TJTyOOKO MOHUMAET MPOUICHHBIN MaTeprai, OTBEYaeT
YETKO
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U BCECTOPOHHE, yYMEET OIIEHUBATh (aKThl, CaMOCTOSITEIbHO PpaCCYXIAET,
OTJIMYAETCS CIIOCOOHOCTHIO OOOCHOBBIBATH BBIBOJBI W PA3bACHITH HUX B
JIOTUYECKOM MOCIEeI0BATELHOCTH, HO JIOMYCKAET HEKOTOPhIE OITHOKU OOIIIEro
xapakrepa.
- 70 6aioB - CTYJEHT XOPOIIO MOHUMAET MPOUICHHBIN MaTepHall, HO HE MOXKET
TEOPETUYECKH 0OOCHOBBIBATH HEKOTOPHIC BHIBOJIBI.
- 60 6aIOB — CTYZEHT OTBEYAET B OCHOBHOM IMPABUIILHO, HO YYBCTBYETCS
MEXaHUYECKOe 3ayuyrMBaHKUE MaTepuara.
- 50 6anIoB — B OTBETE CTYJIEHTA UMEIOTCSI CYIIECTBEHHBIE HEIOCTATKHU,
MaTepuall 0XBAYEH «IOJIOBUHYATOY», B PACCYKJICHUSX JIOMYCKAIOTCS OIIUOKH.
- 40 GayTOB — OTBET CTY/ICHTA MTPaBUJICH JIUITh YACTHYHO, TIPU Pa3bsICHCHUN
Marepualia JOMyCKalTCs CepbEe3HbIE OMMUOKHU.
- 20-30 GautoB - CTYIEHT UMEET o0IIee MPeICTaBIICHNEe O TeME, HO HE YMEeT
JIOTUYECKH 0OOCHOBATH CBOU MBICIIH.
- 10 GanoB - CTyIEHT UMEET JIUIIh YACTUYHOE MPE/ICTABICHUE O TEME.
- 0 6anIoB — HET OTBETA.
OTH KPUTEPUHU HOCAT B OCHOBHOM OPHMEHTHUPOBOYHBIN Xapakrep. Eciu B
ouieTe UMEIOTCS 3a]]a4M, OHU MOTYT OBITh 00JIee YETKUMHU.
IlIkana ouanazona 011 nepesooa peimuH206020 0a11a 6 «5»-0a1bHYI0
cucmemy:
«0 — 50» 6ansI0B — HEYAOBJIETBOPUTEIHHO
«51 — 65» 6annoB — yJ1I0BJIETBOPUTEIHLHO
«66 - 85» O6aIIIOB — XOPOIIIO
«86 - 100» 6amIoB — OTIANIHO
«51 u BpITIE) OANITIOB — 3a4eT

8. Ilepeuenv ocno6HOll U OONOIHUMENLHO YUEOHOU TUmePamypel,
He00X00UMOIL 01 0C60CHUA OUCUUNTIUHDL.
a) OcHosHas numepamypa:

1. lanumoBa, Knasaus BacunbeBna. ®usnka moaynpoBOTHUKOB :
yueOnuk / [Ilanumona, KnaBaus BacunweBHa. - 4-e u3n., ctep. -
CII6;M;Kpacnonap : Jlanb, 2010. - 703-56. ( 62 5k3.)

2. [laceinkoB, Baagumup BacuabeBuu. [ToaynpoBoaHUKOBBIE
pubopsl : yued. mocobue / [lacwiakoB, Bragumup Bacunbesuy, JI. K.
YupkuH. - U3a. 8-e, ucnp. - CII6. [u ap.] : Jlans, 2009, 2006, 2001. - 479 c. :
ui. - (YueOHuku 111 By30B. CrnienpanbHas qureparypa). - Jomymeno MO
P®. (15 3k3.)

3. Hleymun A.C. OnTudeckue CBOMCTBA MOHHBIX KPHUCTAIIJIOB C
[IEHTPaMH OKPACKHU [ DJIEKTPOHHBIN pecypc] : yuedHoe nocodue / A.C.
eynun, A.WU. PeickuH. — DnekTpoH. TekcToBble nannbie. — CIIO. :

Yuusepcurer UTMO, 2010. — 38 ¢. — 2227-8397. — Pexxum fgocrtymna:
http://www.iprbookshop.ru/67437.html

4. EpumoB A.M. Ontuueckue cBOMCTBa MAaTEPUATIOB U MEXAHU3MbI X
dhopmupoBaHusi [ INEKTpOHHBIN pecypc] : yuebHoe nmocodue / A.M. Edpumos.
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— DnekTpoH. TekcToBble AanHble. — CII06. : Yausepcurer U'TMO, 2008. —
103 c. — 2227-8397. — Pexum noctymna:
http://www.iprbookshop.ru/67438.html

0) [ononnumenvnas iumepamypa:

1. JlebeneB, Anexcanap UBanoBuu. @Dusnka
MOJIyITPOBOJJHUKOBBIX MpuOopoB / Jlebenes, Anexkcanap MiBanosuu. - M. :
duzmarimt, 2008. - 487 c. : ui. - Pekomengosano YMO. - ISBN 978-5-
9221-0995-6 : 220-00. ( 2 2x3.)

2. 3erps, I'.I'.  OcHOBBI GU3HKY TTOJYIPOBOTHUKOB : yaeOHOE
nmocoOue It CTYACHTOB BBICIIINX YICOHBIX 3aBEICHUIA, 00YJarONTUXCs TI0
HanpasieHuio noarotoBku 210100 "Dnexkrponnka u MukposnekTponuka" / I
I'. 3erps ; I'. I'. 3erps, B. U. Ilepens. - M. : ®uzmarnut, 2009. - 335 C. -
ISBN 978-5-9221-1005-1. ( 20 5k3.)

3. Owrsik M.M. OcHoBHBIE (PU3UYECKUE MTPOIIECCHI B
MIPOBOJIHUKAX, TTOJIYIIPOBOJHUKAX U AUAIIEKTPUKaX [ DIEKTPOHHBIN pecypc] :
yaeOHoe nocooue / M.M. ®uisik. — DIEKTPOH. TEKCTOBbIE TaHHbIE. —
OpenoOypr: OpeHOyprckuii rocynapcTBeHHbli yausepeuret, ObC ACB,

2015. — 134 ¢. — 978-5-7410-1188-1. — Pexxum mocryma:
http://www.iprbookshop.ru/54132.html

4. TInorauxos IL.I'. U3yuenne nonynpoBoaunkoB B Kypce OTT
[DnekTponHbIi pecypce] : yuebHoe nocoodue / ILI. TlnotHukos, JI.B.

[TnoTHUKOBA. — DNEKTpOoH. TekcToBble qaHHbie. — CII6. : YHuBepcurer

NTMO, 2015. — 67 ¢. — 2227-8397. — Pexxum nocryma:
http://www.iprbookshop.ru/66454.html

9. Ilepeuens pecypcoe unghopmayuonno-meneKoMMyHUKAYUOHHOU cemu
«Humepnem», Heo0X00UMbIX 0113 0CB0CHUA OUCUUNTIUHDBL.

1. denepanbhblil mopran «Poccuiickoe oopazoBanue» http://www.edu.ru/

2. DenepanpHoe XpaHnunuine «EquHas KoyeKius mugpoBbIX
oOpa3oBartelbHBIX pecypcoB» http://school-collection.edu.ru/

3. Teopetnueckue cBeaeHUs 1O (U3HKE W MOAPOOHBIE  pEUICHUS
JIEMOHCTPAIIMOHHBIX BapUAHTOB TECTOBBIX 3aJaHUi, MPEACTABICHHBIX HA
caiite Pocakkpenarenrcra (www.fepo.ru).

4. Poccuiickuii moptan « OTKPBITOr0 00pa3oBaHUs
http://www.openet.edu.ru

5. Caiit oOpa3oBaTtelbHbIX pecypcoB JlarrocyHuBepcurera
http://edu.icc.dgu.ru

6. www.biblioclub.ru - DnexTponnas 6ubIMOTEUHAS cUCTEMA
«YHHUBEpCHUTETCKast OnOIMoTeKa - onliney.

7. www.iglib.ru - HWHTrepHeT-OnbIMOTEKa 00pa30BATCIBHBIX W3JAHHN, B
KOTOpBIA CcOOpaHbl 3JIEKTPOHHBIE YYEOHHUKH, CIPaBOYHBIE U Yy4YEOHbIE
nocoous
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8. Nndopmarmonnsie pecypchbl HaydHOM OMONMHMOTEeKH [larrocyHuBepcuTeTa
http://elib.dgu.ru (moctyn uepe3 muathopMmy HayuHo# 37I€KTPOHHOI
oubsmoreku elibrary.ru).

9. www.affp.mics.msu.su

10. Memoouueckue yxazanus 01a 00y4aouuxcsa no 0C60CHUI0 OUCUUNTIUHDL.

CrtyneHT B mpolecce 0Oy4eHHsS JOKEH HE TOJBKO OCBOHUTH YUYEOHYIO
nporpaMMy, HO W MPHOOPECTH HABBIKM CaMOCTOSTENBbHON padoThl. CTyneHTy
NPEIOCTaBIACTCS  BO3MOXKHOCTH  paboTaTh BO Bpems yueObl  Ooiee
CaMOCTOATENIbHO, YeM y4YalluMmcsl B cpeaHeil mkosie. CTyAeHT JODKEH YMETh
IUIAHUPOBATh U BBIMIOJHATH CBOIO PabOTy. YIenbHBIM BEC CaMOCTOSATEILHOM
paboThl coctaBisgeT o BpeMeHu 30% OT BCero BpEMEHU H3y4aeMOro ILMKIIA.
OT0 OTpakeHO B YUeOHBIX IJIaHAX M rpadukax yueOHOTo Impolecca, ¢ KOTOPhIM
KK/l CTYZAEHT MOYKET 03HAKOMUTHCS Y IPENOJABATENS JUCIIUIUIMHBL. .

['maBHOE B mepuoj OOy4deHHs] CBOEH CHELMAIBbHOCTU - 3TO HAYyYUTHCA
METO/IaM CaMOCTOATEIbHOTO YMCTBEHHOIO TPY/1a, CO3HATEIBHO Pa3BUBATH CBOU
TBOPYECKUE CIHOCOOHOCTH U OBJaJE€BaTh HAaBBIKAMH TBOPYECKOM paboThl. Jlis
3TOr0 HEOOXOUMO CTPOr0o COOMIOAATh JUCIMILIUHY yueObl U TIOBEICHUSI.

YeTkoe mIaHUPOBAHHUE CBOETO pabOYero BPEMEHH U OT/AbIXA SIBISETCS
HEOOXOJMMBIM YCIOBHEM JUJISl YCIEIIHOM CaMOCTOATENbHON paboThl. B ocHOBY
€ro HYXHO TIOJIOKHUTh paboyhe MporpaMMbl H3Y4aeMbIX B CEMECTpPE
JTUCIUTUINH, YY€OHBIN IJIaH M PACIHMCAHHWE 3aHSITHN BBIBEIIMBAETCA Ha 2-M
Take yuyeOHOro kopmyca . PekoMeHayeTcss He TOIbKO O3HAKOMUTBCS C 3TUMHU
JIOKyMEHTaMH, HO U U3YUUTh UX.

ExenneBHOM yueOHOU paboTe cTylaeHTy cieayer yaensath 9-10 gacoB
CBOEro BPEMEHHM, T.€. MpH 6 Hacax AyJUTOPHBIX 3aHATHH CaMOCTOSTEIBHOU
paboTre HeoOX0IMMO OTBOIUTH 3-4 yaca.

KaxaoMy CTyZeHTy ciielyeT COCTaBIATh €KEHEAEIbHbBIN U CEMECTPOBBIN
IUTaHbI pabOThI, a TAKXKE IJIaH Ha KaKblil padounii neHb. C Beuepa Bceraa Hazlo
pacnpenensath pabOTy Ha 3aBTpa. B KOHILE KaXIOro JHA LEIeco00pa3Ho
MOJBOJIUTH MUTOr pabOThI: THIATENBHO MPOBEPUTH, BCE JIM BBIINOJHEHO IO
HAMEUEHHOMY ITUJIaHy, HE OBLJIO JIM KaKUX-TMOO OTCTYIUICHUH, a eclii ObLIU, TI0
KaKOM MpUYMHE 3TO Npou3ouuio. HyXHO OCYIIECTBISATh CaMOKOHTPOJb,
KOTOPBIN SABIISIETCS HEOOXOJUMBIM YCIOBUEM YCIENIHON yueObl . Ecnu uro- TO
OCTaJIOCh HEBBITIOJIHEHHBIM, HEOOXOJUMO H3bICKaTh BpeMs AJid 3aBepIICHUs
ATOM YacTu pabOThl, HE YMEHbIIas 00beMa HeIeIbHOTO TJIaHa.

Paooma na nexyuu

Ha nexuusx CTyZnEeHTBl TOJIy4alOT caMble HEOOXOIUMBbIE JaHHbBIE, BO
MHOT'OM  JIOTIOJIHSIFOIIIME Y4YeOHUKH (MHOTAA JaXe UX 3aMEHSIoNMe ¢
NOCJIETHUMU JIOCTHKEHUSIMA HAayKH. YMEHHE COCPEAOTOYEHHO CIIYIIATh
JIEKLIMHU, aKTUBHO, TBOPYECKHA BOCIPUHUMATH W3JIara€Mbl€ CBEICHUS SIBIIAETCS
HEMPEMEHHBIM YCJIOBHEM HX TJIyOOKOTO M MPOYHOIO YCBOEHHMS, a TaKKe
pa3BUTHUSL YMCTBEHHBIX CITIOCOOHOCTEHA.
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CnymiaHve W 3amMch JIGKUUMWA - CIIOXKHBIE BUABI BY30BCKOM padOTHI.
BHumatenbHOe chyliaHMe M KOHCIEKTHUPOBAHMUE JIEKIMH Mpeanojaraer
WHTEHCUBHYIO YMCTBEHHYIO JESTENbHOCTh cTyaeHTa. Ciymias JeKUUH, HaJIo
OTBJICYBCSL MPU ATOM OT MOCTOPOHHUX MBICIEH W JymMaTh TOJIBKO O TOM, YTO
u3jiaraet mpenojaBaTenb. KpaTkue 3amucH JIEKIHM, KOHCIEKTUPOBAHUE HX
MOMOTaeT YCBOUTh MaTepuall.

Buumanue denoBeka HeycToiunBo. TpeOytoTcst BOJIeBbIe YCHIIHSI, YTOObBI
OHO OBUIO cOCpPeAOTOYCHHBbIM. KOHCHEKT SBJISETCS MOJE3HBIM TOI/a, KOrnaa
3aMKMCaHoO CaMO€ CYIIECTBEHHOE, OCHOBHOE. JTO JIOHKHO OBITH CIEIaHO CaMUM
cTyneHToM. He Hamo cTpemMuThes 3amucaTh JIOCIOBHO BCIO JIEKIHIO. Takoe
"KOHCTIEKTUPOBaHKE" MPUHOCUT OOJbIIE BpeAa, 4eM MoJb3bl. HekoTopbie
CTYJIEHThI TPOCAT HHOrAA JeKTopa 'uutarh nomesieHHee". Ho nekmus He
MOXET MPEBPATUTHCS B JICKIIUIO-AUKTOBKY. ITO OYEHb BpEIHAs TEHCHIIMS, HOO
B 3TOM CJIy4a€ CTYJEHT MEXAaHWUYECKH 3alMChIBAET OOJIBIIOE KOJIMYECTBO
YCIBIIIAHHBIX CBEICHUH, HE Pa3MbIIIUISS HAJl HUMH.

3anuch JEKIHU PEeKOMEHAYETCS BECTU MO BO3MOXHOCTH COOCTBEHHBIMU
dbopmynupoBkamu. JKenareapHO 3aMUCh OCYIIECTBIATh HA OJHOM CTpaHUIlE, a
CJIETYIONTYIO OCTABJIATH ISl IPOPabOTKH y4eOHOTr0 MaTepHalia CaMOCTOSI TEIHLHO
B JIOMAalIHUX YcJHoBUAX. KOHCHEKT Jyulne mnoApa3AeisiTh Ha IMYHKTHI,
naparpagpl, coOmogas  KpacHyl  CcTpoky. [IlpuHuMNuaneHble  MecTa,
omnpenenieHus, (OpMyJbl CIEIyeT CONPOBOXKAATh 3aMeYaHUsIMH: 'Ba)KHO',
"oco00 BaxHO", "xopomio 3amoMHuUTh" u T.I. llenecoobpazHo pazpaborath
cobcTBeHHYIO0 '"Mapkorpadurio"(3HauKH, CHMBOJIBI), COKpalmieHus cjoB. He
JUIIHUM OyAeT W U3y4YeHHe OCHOB creHorpaduu. PaboTas Hajg KOHCHEKTOM
JISKIUH, BCEria UCTIONb3yH HE TOJIBKO YU4€OHUK, HO U Ty JUTEPaATypy, KOTOPYIO
JIOTIOJIHUTENILHO ~ pPEKOMEHAOoBan  JiekTop. VIMeHHO Takas  cepbe3Has,
KpOTIOTIIMBAas paboTa C JIGKITMOHHBIM MaTEPHAIOM TO3BOJIUT TJIyOOKO OBJIA/IETh
3HAHUSIMU.

Iloozomoeka K ceccuu

Kaxnapiii  yueOHBIH  ceMecTp  3aKaHYMBAETCS  aTTECTAI[MOHHBIMU
UCIIBITAHUSIMHU: 3a4E€THO - JK3aMeHalMOHHOM ceccue. lloaroroBka Kk
HK3aMEHAIMOHHON CecCMM U cJladya 3a4eTOB W 3K3aMEHOB  SIBJISIETCS
OTBETCTBEHEHIIIUM TEepUOJOM B pabote cTyneHTa. Cepbe3HO MOArOTOBUTHCA K
CeCCUM M YCIEIIHO CJIaTh BCE OK3aMEHBl - JOJT KaXJAOoro CTYyJACHTA.
PexoMeHyeTcss Tak OpraHHW30BaTh CBOIO y4eOy, 4TOOBI Iepes MEePBBIM JTHEM
Hayajga cecCMU OBLIM CIIaHBl M 3aIUIICHBI BCE JA0OpAaTOPHBIC PAaOOTHI, CAAHBI
BCEC 3a4eThl, BBIMOJHEHBI JApyrue paboThl, MPEAYyCMOTPEHHBIE TpaduKoOM
yueOHOro Ipolecca.

OCHOBHOE B MOATOTOBKE K CECCHUU - 3TO MOBTOPEHUE BCErO0 MaTepHaa,
Kypca WU MpeaMeTa, o KOTOPOMY HEOOXOUMO CaBaTh K3aMeH. TOJBKO TOT
yCTIEBaeT, KTO XOPOIIO YCBOMJ YUEOHBIN MaTepral.

Ecnmu crynent mioxo pabortan B cemecTpe, MpOIyCKall JICKITUH, CIyIia
UX HEBHUMATEIIbHO, HE KOHCIIEKTUPOBAJI , HE H3y4yal PEKOMEHIOBAHHYIO
JUTEpaTypy, TO B MPOIECCe MOATOTOBKH K CECCUU €My MPUIETCS HE MOBTOPATH
YK€ 3HAaKOMOE,
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a 3daHOBO B KOpPOTKMH CpOK H3ydaTb BeChb MaTepuail. A 3TO 3a4acTylo
OKa3bIBAa€TCA HEBO3MOXXHO CHENaTh H3-3a HEXBATKM BpeMeHu. 11 Takoro
CTyJIEHTa OATOTOBKA

K 9K3aMeHaM OyleT TPYJIHBIM, a UHOT/IA U HETTOCUJIBHBIM JI€JI0M, a (PUHHUIII -
OTUYHUCJIEHUE U3 y4eOHOTO 3aBE/ICHHUS.

B 1HU mOATOTOBKM K SK3aMeHaM nM30erail Ype3MepHO Teperpy3Ku
YMCTBEHHON pabOTOH, yepenryil TPy U OTAbIX.

[Ipy moaroToBke K craade 3K3aMEHOB CTapaiicsi Bech 00BEM padOTHI
pacnpenensaTh pABHOMEPHO IO JHSIM, OTBEICHHBIM JUISl IOJTOTOBKH K SK3aMEHY,
KOHTPOJIMPOBATh KX/l JCHb BBIMOJHEHUS] paOOThL. Jlydine, eciu MOXKHO
NEePEeBBINOIHUTD TUTaH. Torna Bceraa OyAeT pe3epB BpEMEHH.

Memoouueckue pexomernoayuu 01 npenooasamens

OpHoW W3 3a7ad IMpenoaaBaTels, BEAYIIEro 3aHATHs 110 AUCLUIUIMHE,
SBJISIETCSL BBIpaOOTKa y 0akajaBpOB OCO3HAHMS Ba)XXHOCTH, HEOOXOAMMOCTH U
MOJIC3HOCTHU 3HAHUS JUCIHMIUIMHBI I JaJbHEWIIel paboThl UX WHKEHEpAMU-
UCCJENOBATENsIMA, TPU  OpPraHU3alli  COBPEMEHHOTO  IPOU3BOJCTBA
BBICOKOKaYECTBEHHOM, KOHKYPEHTOCIIOCOOHOM MPOAYKIIUH.

Meronnueckass MOJENIb TNPENOJAaBaHMs JUCLUIUIMHBL OCHOBaHa Ha
NPUMEHEHUU aKTUBHBIX METONOB 00yueHus. [lpuHIMnmamMu opraHu3aiuu
y4e0HOTO0 Ipoliecca SABIISIOTCS:

- BBIOOP METO/IOB IIPENOaBaHusl B 3aBUCUMOCTH OT Pa3IUYHbIX
(aKkTOpOB, BIMSIOUIMX Ha OpraHU3allI0 y4eOHOT0o IpoLecca;

- 00bEIMHEHNE HECKOJIBKNX METO/IOB B €IMHBIN MPENOoJaBaTeIbCKUMA
MOJYJIb B EJISIX MOBBITICHUS 3P(GEKTUBHOCTH MpoIecca 00yUeHHUs;

- aKTUBHOE yJacTHe CiIylIaTeseil B yueOHOM mpoliecce;

- [pUBEJIEHUE TPUMEPOB MPUMEHEHHUS U3y4aeMOI0 TEOPETUYECKOTO
MaTepHuaa K peajJbHbIM NPAKTUYECKUM CUTYALIHSIM.

Hcnonb3yemble METOAbl IPENOJABAHMS: JICKUUOHHBIE 3aHATUS C
UCIOJIb30BaHUEM HAIJISIIHBIX MOCOOMH M Ppa3/laTOYHBIX MaTepUaIOB; METOJ
«MO3rOBOTO IITypMa», WHAWBUAYyAIbHbIE M TPYIIOBbIC 3aJaHus IpU
IIPOBEICHUH MTPAKTUUYECKUX 3AHITHI.

Bce BuIbl 3aHATUH 1O OUCUMIUIMHE MPOBOASTCS B COOTBETCTBUE C
tpeboBanusimu CTII. C nenpto 60see 3pheKTUBHOTO YCBOCHUS OakaiaBpamu
Marepyaja JaHHOM  JUCLUMIUIMHBI ~ PEKOMEHIYETCS IpU  IPOBEICHUHU
JIEKIMOHHBIX 3aHSATUHA HCIOJB30BaTh HArjsAHbIE TOCOOMS U pa3fgaTO4HbIe
Marepuanbl. Jlns  Oonee TiyOOKOro u3ydeHus TmpeaMmera OaxkajgaBpam
npeacTaBisgercss HWHPOpMalMs BO3MOXXHOCTH  HUCIOJIb30BaHUsl WHTepHET-
pEeCypCcoB MO pazjenaM IUCUUIUIMHBL. [ KOHTpOssl 3HaHUM OakanaaBpoOB IO
JAHHOW JTUCIUIUIMHE HEOOXOJUMO TMPOBOJUTH PYOEKHBIH U HUTOTOBBIN
KOHTPOJIb.

PyOexHblii  KOHTposb. bakamaBpamMu 10 HM3YYEHHOM AUCIUIUIMHE
BBITIOJIHSAIOTCSL pepepaTUBHbIE PAOOTHI, TOKIAbI.

KoHTposbHOE TecTupoBaHHe. ITOT METOJI BKIKOYAET B ce0s 3aaHus IO
BCEM TeMmaM paszjiena pabouel mporpaMMbl JUCIUTUINHEI.
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MTOroBbIN KOHTPOJIb OCYLIECTBIISETCS B BUJIE 3a4€Ta B KOHIIE CEMECTpa.

CryneHT B nporiecce 00y4eHHsl JOJIKEH HE TOJIBKO OCBOUTh YUEOHYIO
nporpaMMmy, HO U MNPUOOPECTH HABBIKA CAMOCTOSITENBHON paboThl. CTyIeHT
JOJDKEH YMETh IUIAHUPOBAaTh U BBINOJIHATH CBOIO paboOTy. YAENnbHBIA BeEC
CaMOCTOSITENILHOM paboThl cocTaBisieT 1no BpemeHu 30% OT BCero BpeMEHH
U3y4aeMoro IHKJIa. DTO OTPaKEHO B yUEOHBIX IJIaHAaX U rpadukax ydeOHOTo
polecca, ¢ KOTOPhIM KAl CTYJEHT MOKET O3HAKOMUTHCA Y MPENOIaBaTels
JUCUUTUINHBI.

['maBHOE B mepuoj OOy4yeHHs CBOEW CHEIUAIBHOCTH - 3TO HAyYUThCS
METO/IaM CaMOCTOSITEJIBHOIO YMCTBEHHOT'O TPY/a, CO3HATEIBHO Pa3BUBATh CBOU
TBOPYECKHUE CIOCOOHOCTH M OBJAJI€BaTh HAaBbIKAMU TBOpYECKOW palboThl. s
3TOr0 HEOOXOUMO CTPOr0o COOMIOAATh JUCIMILIMHY yueObl U TIOBEICHUSI.

Kaxx1oMy CTyZIEeHTy ClIelyeT COCTaBIISATh €KEHEACIbHBIA U CEMECTPOBBIN
IUTaHbI paboThI, a TAKXKE IJIaH Ha KaXKbpli padbounii neHb. C Beuepa Bceraa Hazlo
pacnpenensatb paboTy Ha 3aBTpa. B KOHIE KaXIoro IHS LenecooOpa3Ho
HOJIBOAUTh UTOT pabOThL: TIIATEIBHO HPOBEPUTH, BCE JIM BBIIOJHEHO IO
HaMEUYEHHOMY IUIaHy, HE OBLJIO JIM KaKUX-TMOO OTCTYIUICHUH, a €ClM ObLIH, 10
KaKOM IpUYMHE HTO npou3ounuio. HyXHO OCYIIECTBISATH CaMOKOHTPOJb,
KOTOPBIN SIBIISIETCA HEOOXOAUMBIM YCIOBUEM ycnelmHon yueOnl . Ecau uro- To
OCTAJIOCh HEBBINIOJIHEHHBIM, HEOOXOJUMO H3bICKaTh BpeMs AJId 3aBEpLICHUS
9TOM YacTu pabOThl, HE YMEHbIIAsi 00BbEMa HEACIBHOIO IJIaHa.

Bupa yueOHbIX Opranuszauus AesiTeJIbHOCTH CTYyJAeHTa
3AHATHN
Jlexmsa Hanucanne KoOHCIEKTa JEKIUI: KPaTKO, CXEMaTHUYHO, TOCIEA0BATEIbHO

(¢uKcHpOBaTh OCHOBHBIE MOJOXKEHUS, BBIBO/IbI, POPMYIHPOBKU, 000OIIECHUS;
IIOMEYaTh BaKHBIE MBICIIH, BBIICISATh KIIOUYEBBIE CI0BA, TEpMUHEL. IIpoBepka

—

'€pMUHOB, TOHATUI C IOMOIIBIO SHIUKIIONEINN, CIIOBAPEH, CIIPABOYHUKOB
C BBIIUCBIBAHUEM TOJKOBaHUH B TeTpaab. (OO003HAUUTH BOMIPOCHI,
TEPMUHBI, MaTepHall, KOTOPBIA BBI3BIBAECT TPYAHOCTH, IOMETUTH W
MONBITATEC HAUTH OTBET B pEKOMEHAYeMoM mureparype. Ecau
CaMOCTOSITENIFHO HE YAaeTcsl pa3oOpaTbcs B MaTepHuaie, HeoOXOIUMO
chopMyIHpOBaTH BONPOC U 33/1aTh NPENoaBaTe 0 Ha KOHCYIbTAIluH, Ha

NPaKTUYECKUX paboTax.

[IpakTrueckue |IIpopaboTka paboueii MporpaMmel, yAEIsas 0c000€ BHUMAHUE LETIM U
3aHATHUSA 3a/la4yaM CTPYKTYpe M COAEpkKaHWMIO TUCUUIUIMHBL. KoHcnekTtupoBaHue

UCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JIEKIIMH, MOJATOTOBKAa OTBETOB K

KOHTPOJBbHBIM BOMPOCAM, TPOCMOTP PEKOMEHyEMOI TuTepaTyphl, padboTa ¢

TekcToM. Pemenne pacueTHo-rpaguueckux 3aJaHuii, peleHue 3aaad 1o

QITOPUTMY U JP.

Pedepar [Touck nureparypsl u cocTaBiienue 6udarorpaduu, UCOIB30BaHUE OT 3 10
5 Hay4yHBIX pabOT, U3JI0’)KEHUE MHEHUSI aBTOPOB U CBOETO CYKIEHUS 110
BBEIOPaHHOMY BOITPOCY; U3JI0KEHUE OCHOBHBIX acleKTOB mpobieMbl. Kpome
TOT0, IPUBETCTBYETCS NOUCK UH(popmanuu o TeMe pedepara B UnTepHere,
HO C 00513aTeNTbHOM CCBUIKOI HAa HCTOYHUK, U TIO/Ipa3yMeBaeTcs He mpocTast
KOMITWJIAHA MaTC€pualia, a CaMOCTOATEIIbHAA, TBOPUYCCKasd, aHAJIMTHICCKasd
pabota, ¢ BEIpa)KeHHEM COOCTBEHHOTO MHEHHS TI0 pACCMAaTPUBAEMOM TEME U
TPaMOTHO CJICJIAHHBIMH BBIBOJAMH M 3aKitodeHueM. O3HAKOMHUTHCS CO
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CTPYKTYpOii 1 opopmieHnem pedepara.

IlogroroBka k. IIpu moAroToBKe K 3a4eTy HEOOXOIUMO OPUECHTHPOBATHCS Ha KOHCITEKTHI

3a4eTy JIEKIIUH, PEKOMEHIYEMYIO JITUTEPATYPY U AP.

11. Ilepeuenv unghopmayuonnuvlx mexnHoao2uil, UCHOJ1b3yeMblxX HPU
ocyuiecmeieHuu 00pa3o08amenbHo20 npoyecca no OUCYUNIUHE, 6KI0YaAA
nepeuensb nPoPAMMHO20 00ecnedeHus U UHPOPMAUUOHHBIX CHPABOYHDBIX

cucmem.

YUreHue JIEKIMI C HCIOJIb30BAHUEM MYJIbTUMEIAUNHBIX MPE3EHTALAM.
Hcnoap3oBaHue AHMUMHUPOBAHHBIX UHTEPAKTUBHBIX KOMITbIOTEPHBIX
JIEMOHCTpAU U MPAKTUKYMOB - TPEHUHTOB MO PSAY pa3aeiaoB AUCIUTIINHBIL.

Hnmepnem pecypceoi:

www. elsevierscience.ru

www. edu.ru

www. window.edu.ru

WWW.NIsrussia.ru

WWW.neicon.ru

www.springerlink.cjm.journsis

www.biblioclub.ru - DiekTponHas OuOIMOTEYHAS CUCTEMA

«YHuBepcHUTETCKast OnbamoTeka - onliney.

8. www.iglib.ru - MuarepHer-6ubnmmoTeka 00pa30BaTEIIbHBIX HU3IAHHMA, B
KOTOPBIM COOpaHBI AJIEKTPOHHBIC YUCOHUKH, CIIPABOYHBIC U yueOHBbIS
IIOCOOHS.

NogabkowdPE

12. Onucanue mamepuanbrHo-mexnuueckoil 6azvl, He0OX00UMOIL 0N
ocyuiecmenenHus 00pa3oeamenbHo20 nPoyecca no OUCYUNIUHe.

MarepnanbHOo — TexHUYeckas Oa3za kadenpsl HHKEHEpHOH (U3UKH,
KOTOpasi OCYIIECTBISET MOAr0TOBKY 10 Harpasiiennto 11.03.04 «yekTpoHuka
U HAHOYIEKTPOHMKA», TO3BOJIIET TOTOBUTh OaKaJaBpOB, OTBEYAIOIIHUX
tpeooBanusim DI'OC. Ha xkadenpe umerorcs 3 ydeOHBIX M S5 Hay4YHBIX
nabopaTtopuit, OCHAIIEHHBIX COBPEMEHHON TEXHOJIOTUYECKON, U3MEPUTEIIBHOU U
JMarHOCTHYECKOH ammapaTypoil; B TOM 4Hcie (DyHKUHOHHPYET MpoOaeMHast
HUWJI «TBepanorenpHas 3JIEKTPOHUKA». OYHKIIMOHUPYIOT CIIEHUATU3UPOBAHHbIC
yuyeOHble W HayuHble Jabopatopuu: Dusumka U TEXHONOTUS KEPAMHUYECKHX
MaTepualoB I TBEPAOTEIbHON JIEKTPOHHKH, PH3MKa U TEXHOJOTHS
TOHKOIUIEHOYHBIX CTPYKTYp, OJEKTPUYECKH aKTUBHBIE JHUAJEKTPUKH B
anekTpoHuke, Gusndeckas XuMus MOJTYIPOBOJHUKOB U TUAJIEKTPUKOB.

JleKUMOHHBIE 3aHATHS NPOBOIATCA B  ayJAMTOPUM, OCHAILEHHOU
MYJIbTUMEAUMHBIM MPOSKIIMOHHBIM 000pYI0BAaHUEM U HHTEPAKTUBHON JOCKOH.
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