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3auer - cemMecTp

BPK, /13 4 cemMecTp
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMITETCHIIMH KOMIIETCHITUHT
1. OIIK-1 N1 OIIK-1.1 3naer 3HAHMS: OCHOBBI (PU3UKU TBEPAOTO TeJa; MPHHLIUIIBI
Cnocoben dbyHIaMEHTAIBHBIC UCIOJIb30BaHus (pu3nueckux 3PPeKToB B TBEPIOM
UCIIOJIB30BaTh  |3aKOHBI IPUPOJIBI U TeJe B AJEKTPOHHBIX MPUOOpax U yCTPOHCTBAX
MOJIOXKCHUS, OCHOBHBIE (PU3MYECKHE |TBEPAOTENBHON 3JEKTPOHUKH; - OCHOBHBIX METOJIOB
3aKOHBI U MaTeMaTUYeCKHE 3aKOHbI M CPEJCTB U3MEPEHHUSI TapaMETPOB U XapaAKTEPUCTUK
METO/IbI Y METOJbl HAKOIUIEHHs, |IPUOOPOB TBEPAOTEIBHOM, KBAHTOBOM U IIa3MEHHOU
€CTECTBEHHBIX  |IEpesadu ¥ 00paboTKu  |9JEKTPOHHMKU U METOI0B UX MOJEIUPOBAHUS
HayK U uH(bopMauu YMEHHUA:
MaTEeMaTUKH IS HABBIKH:
pewenus 3anad (M1 OIIK-1.2 Ymeer 3HAHUA:
MH)KCHCPHOH IPUMEHATH (pU3HIECKUe YMEHHMS: - YUUTHIBATh COBPEMEHHBIE TCHACHIIUU
ACATCIIbBHOCTH 3aKOHBI U MaTCMaTU4YCCKHU pa3BUTUA 3JIEKTPOHUKH, I/I3MepI/ITeHbHOﬁ u

MCTOJBbI JJIA PCUHICHUA
3ala4 TCOPCTUYCCKOTIO U
MMPUKIAAHOI'0 XapaKTepa

BBIUMCIUTEIbHON TEXHUKHU, UH(POPMALIMOHHBIX
TEXHOJIOTUH B CBOEH MO eCCHOHATTEHON
JIeATEIBbHOCTH; - IPUMEHSTh METOJIbI U CPEJCTBA
u3MepeHus GU3NYECKUX MapaMeTpoB MPUOOPOB
TBEPAOTEJIbHOM, KBAHTOBOM U IMJIa3MEHHOU

AIEKTPOHUKHU.
HABBIKH:
NJ1 OTIK-1.3 Bnageer 3HAHUA:
HaBLIKAMHU yMeHHUs:

HCITOIB30BaHUS 3HAHUH
bU3UKN U MaTEMATHKU
TIpU PEUICHUN
MIPAKTUYECKUX 3a7a4

HABBIKHU: - OCHOBHBIMU NpueMaMu 00pabOTKH U
IIPEJICTaBICHUS] DKCIIEPUMEHTAIIBHBIX JAHHBIX -
CHOCOOHOCTBIO CTPOUTH MpocTeiiiue Gpu3nueckue u
MaTeMaTHYeCKUe MOJIETIN MPUOOPOB TBEPAOTEIBHOM,
KBaHTOBOM M INTA3MEHHOM 2JIEKTPOHUKH, a TAK¥KE
MCII0JIb30BaTh CTaHIaPTHBIE IPOTPaMMHBIE CPEICTBA
MX KOMITBIOTEPHOTO MOJAEIUPOBAHUS; - METOAAMHU
pacueTa XapakTepUCTUK IPUOOPOB TBEPAOTENIBHOM,
KBaHTOBOW M INTA3MEHHOW 2JIEKTPOHUKH; -
FOTOBHOCTHIO aHAJIU3UPOBATh U CUCTEMAaTU3HPOBATh
pe3yJIbTaThl UCCIIEOBAHUI, IPEICTABIATh
MaTepHalbl B BUI€ HAYYHBIX OTYETOB, TyOIHKALINH,
IIpEe3eHTalnN

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHON gacTu OITOIT.
JlucuunianHa sBisieTcs 00s3aTeIbHOM

Hns

IMPOAOJIZKCHUA

dhopmupoBaHus

3asBJICHHBIX

KOMIETEHIIMA HEOOXOOMMBI  3HAaHUS

npemecTByronmx auciumind: Matemaruka (OIK-1), ®usuka (OITK-1), Xumus (OITK-1)
W3ydyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJi MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIICTEHIIHI B CIICAYIOIIMX TUCIMILIMHAX: DJIEKTPOMarHuTHbIC 1oJist v BosHbl (OTTK-1),




Teopernueckne ocHoBBl  dnekTporexHuku (OIIK-1); mpaktukax: VYdeOHas  mpakTHKa
(o3nakomurenbHast) (OITK-1); rocymapcTBEHHOM UTOTOBOM arrecTanyu B Gopme: BrimonHenune u
3alMTa BRIMTYCKHON KBanupukarmontoi padotsr (OITK-1)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
MIOAXO/BI.

OCHOBHBIMHU CTPATETMYECKUMH TEXHOJIOTUAMHU SIBJISIOTCS: JUCKYCCHOHHBIE, MCCIIEOBATEIbCKUE,
JEKIIMOHHbIE 3aHSTUS, IPAKTHUECKUE U J1a00paTOPHBIE 3aHATHS, IPOLEypbl CAMOOOYUYECHHUS

Ha nocTixkeHne KOHKPETHBIX Lenell OOydeHHs HallpaBlCHbl IPUMEHsEMble TaKTHYECKHE
TEXHOJIOTHM: 3a/laHusl, KJIacCU4ecKas JIEKLHs, JIEKIM-IPOBOKALIMSI, MUHU-TIPOEKTHI, POOIeMHast
JEKLHS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

3 cemecTp
. Konuuectso | Dopmupyembie
Bubl 1 TeMbI 3aHITHIA
JacoB KOMITETCHIINH
Pazgen Nel ¢pusuueckue Hauvasia, jgeskaniue B OCHOBe (PM3NKHU 18 OIIK-1
MOJIYIIPOBOJIHUKOB
Jlexmms. Jlekmus 1 ycTaHOBOYHAS JIEKITHUS 2
CamocrositensHas pabora. Mzydenue [JIABA 1 CTPYKTYPA U 8
CBOMCTBA TBEPJIbIX TEJI noaroToBka u pernenue tecta | Ha
AJIIEKTPOHHOM KYpCe
3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHKCIIE BHITIOJTHEHHE
CamocrosiTenbHas paboTa BKJIIOYAET B ce0sl MOJrOTOBKA K
TECTUPOBAHUIO MO MPONHICHHOMY Ha JICKIUSIX MaTepuany,
TECTUPOBAHUE Ha JIEKTPOHHOM Kypce, KoHKpeTHbIe
HAaUMEHOBAaHUS BUJIOB pabOT U BPEMEHU OTBOJMMOM Ha
CaMOCTOSITEJIbHYIO pa0OTY YKa3aHbl B TEMATHUECKOM ILJIAHE. 8
Pazngesn Ne 2 pusuyeckue 0CHOBBI padoThI I/I1 MPUOOPOB 90 OIIK-1
JlaGopatopHas paborta. JIP 1 MccnenoBanue p-n nepexonaa 2
CamocrosrenbHas padora. [Tonroroska k JIP Ne 1 Hanncanue 4
0TYeTa MOATOTOBKA K 3aIUTE
CamocrosrenbHas padora. JIP Hccnenosanue nuona 8 CAITP 8
CamoctosrenbHas pabora. JIP Mccnenosanne Bapukana B CAIIP 8
CamocrositensHas pabora. JIP MccnenoBanue crabuianuTpoHa B 8
CAIIP
CamocrositensHas pabora. JIP MccnenoBanue OUmossipHOTO 8
tpaHsucrtopa B CAIIP
CamocrositensHas pabora. JIP MccnenoBanue tupuctopa B CAIIP 8
3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
CamocTtosTenbpHas paboTa BKIIOYaeT B ce0s MOArOTOBKA K
TECTUPOBAHUIO 10 TIPONJIEHHOMY Ha JIEKIHUIX MaTepuaty,
TECTUPOBAHUE Ha JIEKTPOHHOM Kypce, MOAr0TOBKa 0T4ETOB K JIP 1
K mporeaype 3anuTthl. KOHKpeTHbIe HAMMEHOBAaHUSI BUAOB padoT U
BPEMEHH OTBOJIMMOM Ha CAMOCTOSITENIbHYIO PabOTy yKa3aHbI B
TEMATHYECKOM ILIaHE. 44




Pazgen Ne 3 ¢pusuuyeckue 0CHOBBI pad0Thl TOHKOIJIEHOYHbBIX
npHOOPOB

32

CamocrositensHas padora. [Toaroroska k JIP Ne 2 Hanmcanue
0TYeTa MOATOTOBKA K 3aIUTE

CamocrositensHas padora. JIP MccnenoBanue mojaeBoro
tpanzucropa B CAIIP

10

3ananus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
CamocTtosTenpHas padoTa BKIIOYAeT B ¢e0s TTOJrOTOBKA K
TECTUPOBAHUIO [10 IPONWJECHHOMY Ha JIEKLIHIX MaTepuaty,
TECTUPOBAHUE HA JIEKTPOHHOM KYpCE, HOATOTOBKA OTYETOB K JIP
U K mpoueaype 3amuthl. KoOHKpeTHble HAaMMEHOBaHUS BUI0B paboT
¥ BPEMEHH OTBOJIMMOM Ha CaMOCTOSITEIILHYIO pa0OTy yKa3aHbI B
TEMAaTUYECKOM ILJIaHE.

16

Wnag xonTakrHag padora:

OIIK-1

4 cemecTp

Bunsl 1 TeMbI 3aHATHH

KoanuectBo
4acoB

dopmupyemsble
KOMIETEHLINHU

Pa3znesn Nel ¢pusuyeckue Hauyaja, Jiekalme B 0CHOBe (PU3UKHU
NOJYIIPOBOIHMKOB

52

CamocrosiTenbHas pa60Tau. noarotoska ['JTABBI 2 ®U3NYECKUE
OCHOBbBI KBAHTOBOU MEXAHUWKMU u pewenue tecta Ne 2 Ha
AJIEKTPOHHOM Kypce

8

CaMocTosTenbHas pa6U0Ta. noaroroska I'JTABA 3 DJIEMEHTBI
CTATUCTUYECKOU ®U3NKMU u pemienue tecta Ne 3 Ha
3JIEKTPOHHOM Kypce

CamocrositenbHast padota. moaroroska I'JTABA 4 SJIEMEHTBI
30HHOUM TEOPUM TBEP/IbIX TEJI u pemenue tecra Ne 4 Ha
AJIEKTPOHHOM Kypce

JlaGopatopHas pabota. JIP Ne 2 Mccnenoanue 3¢pdexra momus

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
CamocrosiTenbHas paboTa BKJIFOYAET B ce0sl MOJrOTOBKA K
TECTHUPOBAHUIO MO MPONUICHHOMY CaMOCTOSITEIbHO MaTepuay,

26

OIIK-1

Pazngesn Ne 2 pusuyeckue 0CHOBBI padoThI I/I1 MPUOOPOB

48

CamocrosrenbHas pabdora. noaroroska ['JTABA 5
OJIEKTPOIIPOBOJJHOCTbD TBEPBIX TEJI u pemenne tecta Ne
5 Ha DIEKTPOHHOM Kypce

CamocrositensHas pabora. moaroroka ['JIABA 6
PABHOBECHBIE U HEPABHOBECHLIE HOCUTEJIX
3APAJIA u penrenne tecta Ne 6 Ha DIIEKTPOHHOM KypCe

CamocrosrenbHas padora. noaroroska ['JTABA 7 KOHTAKTHBIE
SIBJIEHU I n pemenne Tecta Ne 7 Ha DIIEKTPOHHOM Kypce

3amanus A CaMOCTOSITENIbHON pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
CamocrosiTenpHas paboTa BKJIFOYAET B ce0sl MOJTOTOBKA K
TECTUPOBAHUIO 110 MPOUJEHHOMY CAMOCTOSITEIbHO MaTepuaity,

24

OIIK-1

Pa3nes Ne 3 ¢pusudeckue 0CHOBBI pa00ThI TOHKOIICHOYHBIX
npuoopos

42

CamocrosrenbHas pabora. noaroroska ['JIABA 8
I[TOBEPXHOCTHBIE ABJIEHMA B ITOJIYIIPOBO/IHUKAX u
pemieHue Tecta Ne 8 Ha 3JEKTPOHHOM KypCe

CamocrositensHas padora. [Toaroroska u caava tecra bBPK

14

OIIK-1




3amaHus U1 CAMOCTOSITEIIHOW Pa0OThI, B TOM YHUCIIE BBHITIOJTHEHUE
CamocTtosTenpHas paboTa BKIIOYAeT B ¢e0s TOJrOTOBKA K
TECTUPOBAHUIO TI0 MPOUJCHHOMY CAMOCTOSITEIILHO MaTepHaiy, 20

WNHuas koHTakTHAs pabora: 0

Pazpmen 5. METOAUMYECKUE VYKA3AHUA JISI OBYUAIOIIMXCA IIO OCBOEHHUIO
JUCHUIIJIMHBI

Uzyuyenne pucuumiuHbel " @DuU3HYECKHE OCHOBBI 3JEKTPOHUKU'" pEKOMEHAYETCS HauyaThb C
O03HAKOMJICHHS C pabouell mporpammoid, ee CTPYKTYpOW W COJep’KaHHUEM pa3JenioB. YUeOHBII
MaTrepuall CTPYKTYPUPOBAH, M3YyYCHHE JHUCUUIUIMHBI OCYIIECTBISETCS B TEMaTUYECKOMN
[10CJIEI0BATEIBHOCTH.

3aHATHSA JIEKIMOHHOT0 THIA JAI0T CUCTEMATU3UPOBAHHBIEC 3HAHUS 1O AUCHUIUIMHE Pu3nueckue
OCHOBBI 3JIEKTPOHUKH'"', KOHIICHTPUPYIOT BHUMaHUE Ha HauOoJIee CIOKHBIX U BaXKHBIX BOIPOCAX.
Bo BpeMms NeKIIMOHHBIX 3aHATUN PEKOMEHAYETCSl BECTU KOHCIIEKTUPOBAHUE y4eOHOro MaTepuara;
oOpailate BHUMaHue Ha (POPMYJIUPOBKU U KAaTETOPUU, PACKPHIBAIOLINE CYTh NMPOOJIEMBI, SIBICHUS
WIH mpolecca; 3apuKCUpoOBaTH BBIBOJIBI u MIPAKTHYECKHE PEKOMEHIaI1H.
[logroToBka K 3aHATHAM CEeMHHAPCKOTO THIA BKJIOYACT O3HAKOMIIEHHE C ILJJAHOM
1a00paTOPHBIX 3aHATHUS;, PA0OTY C KOHCIIEKTOM JICKIIMM, BHITOJTHEHUE TOMAIITHETO 3a/1aHusl, padoTy
C y4eOHOH M Yy4eOHO-METOAMYECKOH IJMTepaTypoil, HAYYHBIMH HU3JAaHUSAMU H DIIEKTPOHHBIMH
00pa3oBaTebHBIMU PECYpCaMU, PEKOMEHOBAaHHBIMH padoueii nporpamMmmoit aucturuiniel b.1.1.14

dusnueckue OCHOBBI 3JIEKTPOHUKHU".
Conepxxanue CaMOCTOSITEJIbHOM padoThbI OIIpeneIIsIeTCs paboueii IIPOrPaMMOn
JUCHUITIINHBI duznueckue OCHOBBI BHGKTpOHI/IKI/I", OLICHOYHBIMH u METOANYCCKHUMU

MaTepuaiamMM, 3aJaHusIMH U YyKa3aHMsAMH IpenojaBaTens. CamocrosiTelibHas paboTa MOXKET
OCYIIECTBIISITECS. B ayAMTOPHOM M BHeayquTopHOW ¢dopmax. DPPEeKTUBHBIM CPEICTBOM
OCYILECTBJICHUS] ~ CAaMOCTOSITEIbHOM ~ pabOThl ~ SBJISETCA  DJEKTPOHHAass  HMH(OpPMAIMOHHO-
oOpasoBarenbHasl cpela YHHMBEPCHTETa, KOTOpas oOecleyuMBaeT JOCTYN K OoOpa3oBaTeIbHOMN
nporpamme, pabodeil mporpamMme JUCHUIUIMHBI DU3WYECKHEe OCHOBBI DJIEKTPOHUKH", K
JJIEKTPOHHBIM  OMOJIMOTEYHBIM  CHUCTEMaM, IpodeccHoHaJbHBIM  0a3aM  JaHHBIX U

I/IHq)OpMaI_II/IOHHBIM CIIPpaBOYHBIM CHUCTEMAaM.
I/I3yquHe JAUCIHUITIIMHBI dusnyeckue OCHOBBEI BHCKTpOHI/IKI/I" BKJIIO4YacT
BBITIOJTHEHHUEC na60paT0pH1,1x pa60T, BBITIOJIHEHHUE TCECTOB IIO JICKIHAM, CJadud HNTOIOBOI'O
KOHTPOJIBHOI'O 3aJaHus.

[TepuoanuHocTh TpoOBeAeHHS, (POPMBI TEKYILIETO KOHTPOJS YCIIEBA€MOCTH, CHCTEMa OIICHUBAHMS
X0Jla OCBOEHHUS JHMCLUUIUIMH TMpeAcTaBleHbl B pabouell mporpamme. YCIOBHUS aTTecTalluu
MPUBEJIEHBl B TEXHOJOTUYECKON KapTe, BXOMSIIEH B COCTaB pabouell mporpamMMbl JTUCIUILIMHBI
®dusznyeckue OCHOBBI AJIEKTPOHUKHU".
®opMoOii TPOMEKYTOUHOM arTecTalvu Mo AUCHUIUIMHE DU3MYECKUE OCHOBBI 3JIEKTPOHUKH"
ABIISIETCSL OaNIbHO-PEHTHUHTOBBIN KOHTPOJIb.

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obecrnieucHue

KomnuectBo
9K3EMILISIPOB MEYATHBIX
Nee Crnucok UCT0JIb3yEMOM JTUTEPATYPhI M3JaHAH, UMEIOUXCA B

n/n OuOJIMOTEKE, HITH
ANEKTPOHHBIN aJIpec U3AaHUs
(pecypca) B cetn MHTEpHET

YUYEBHBIE, YHEBHO-METOJIMYECKHWE 1 HAYUYHBIE M3/TAHUA
1. (Urymuos, Bnamumup HuxonaeBuu. @Pusmyeckue OCHOBBI 79 /
MukpoastekTponuku [Tekcr] : mpaktukym / B. H. Urymuos. | https://portal.volgatech.net/b




Momkap-Oma: MapI'TV, 2008. - 202 c. DK3eMILIPbL: BCErO

ooks/igumnov-fiz-osnovy-

81. mikrojel.pdf

2. |UrymuoB, Bmamumup HukonaeBuu. ®dusnyeckue OCHOBBI 210 /
mukpoaiekTponuku [Teker] : [yue0. mocobue st cryaentos| https://portal.volgatech.net/b
BYy30B 110 HampaBiieHHIO moaroT. "[IpoexTupoBaHue u ooks/lgumnov.pdf
TEXHOJIOTHSI DJIEKTPOH. CPEACTB" : pPErucTpanuoH. HOMEpP
penensun 389 ot 30.06.09, MI'VII] / B. H. Urymuos. U3n. 2-

e, nepepad. Momkap-Oma: MapI'TY, 2010. - 295 c. ISBN
978-5-8158-0779-2. Dx3emmusipsl: Bcero 211.

3. |®Pusnyeckue mpouecchl B OunoasipHoM tpansucrope [Tekcr] : 67
[MeToz. yKa3aHUsI K BBIITOJTHEHUIO J1a0. padoThi] / [cocT. B. H.

Urymuos]. Momxap-Oma: MapI'TV, 2010. - 32 c.
ODK3eMIUIIPBIL: Bcero 67.

4. |UrymuoB, Bmamumup HukonaeBuu. Pusnveckne OCHOBBI 100 /
MHKpPO3JIEKTPOHUKH U 3ekTpoHuku [Tekcr] : yue6.-metom. | https://portal.volgatech.net/b
noco6ue / B. H. Urymuos. Homkap-Ona: MapI'TY, 2010. -| ooks/Igumnov_FOMJE.pdf
55 ¢. Ox3emmsapsl: Bcero 100.

5. |Hrnaros, A. H. Kiaccuueckass 2JIeKTpOHMKA U
HAHOAJIGKTPOHUKA [DJIEKTPOHHBIA pecypc] ydebHoe | https://e.lanbook.com/book/1

nocooue / A. H. Urnaros, H. E. ®aneesa, B. JI. CaBunsix, B.
. Baiicmammp, C. B. BopoOweBa. 3-¢ wm3a. Mocksa:
@®JIMHTA, 2017. - 728 ¢. ISBN 978-5-9765-0263-5.

06860

6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHne

NoNo
n/a

Aynuropuu 11 IpoBe-
JIeHUs y4eOHBIX 3aHATHH,
CaMOCTOSTENIbHON pabo-
ThI U ITPOBEJIEHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

[TepeyeHb OCHOBHOTO 000PYAOBaHUS

[IporpammHuoe
obecrneueHue

410 (1)

ABTOMaTtu3up-si  7ad.
J/UCCIIeIOBaHUS
MoJTynpoBoiH,MaTtepuaioB ¢ [IDBM.
(1), AToMaTu3UpOBAHHBIH KOMILJIEKC
M0 WCCJICIOBAHWIO  XapaKTEPUCTHK
IJICHOK | JK03e(. CTYKTYp Ha OCHOBE
BBICOKOTEMIIEP.
cBepxnpoBoa.matepuanoB (1), 3oHn
W3MEPUTENIBHBIN M 1 ¢ IIXB
606817A (1), 3o HU3MEPUTENbHBIN
M 1 ¢ IIXB 606818A (1), UcTounuk

yCTaHOBKa

MATAHUS ATH-1165 (D),
KAPAJITHPLIOI'P TB-4805 (1),
JlaboparopHbIit KOMILJIEKC s
HUCCIIE. BOJIBT.-(hapaHbIX

xapakrepuctuk (1), JlabopaTtopHbiit
KOMIUIEKC JJIi HCCIEN. OJHOKOM. U
MHOTOKOI.IIPOBOTHUKOBBIX
marepuanioB (1), JlaGoparopHsrii
KOMILJIEKC U1 UCCIIEN.
(OTORIEKTPUY.CBOIICTB MaTepHaIoB U
nonymnposz.ip (1), Ocuunorpad

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arent
Dr.Web, Microsoft
Access, Microsoft Visio
Professional, = Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
AJid pCIICHUA OCHOBHBIX
II0JIb30BATCJIBCKUX 3a1a4




U poBoi ADS-2061M (2),
VYcranoska ®IIK-06"U3yuenune p-n
nepexoma" (1), VYcranoka ®IIK-

07"13yuenue TEeMIIEpaT.3aBUCHM.
AIIEKTPOIIPOBOJHOCTH ~ METAJUIOB |
T1/TIPOBO/IH, (1),

XAPAKTEPUOI'PA® TP (1),
KommiekT yue6HOH Mebenu (1)

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHUS AUCLIAIUIMHBY ®OH]I OLIEHOYHBIX
CPEJICTB

Kpurepuu onieHMBaHNs HHAMKATOPOB JOCTUKEHUSI KOMIIETEHIINI HAPABJICHBI Ha!

- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueii mporpamMmoi;

- YMEHHE Wu3JlaraTh MaTepuan (YeTKOCThb, IPAMOTHOCTh H3JIOKEHUS MaTepuaia, TOYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHUE MIPUMEHSATh TEOPETUYECKUE 3HAHUS IPU PEIICHUN NPAKTHYECKUX 3aJaHUM.

[[Ixana oueHUBaHUS IPEICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKaTb HECTOYHOCTH B H3JI0KCHUU marcpualia,
HEAOCTATOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIITOJIHCHUHA IMTPAKTUYCCKUX SaHaHHﬁ.

[IpoxBunythiii  [OOyuatomuiics TBEpAO 3HaeT MPOTrPaMMHBIA MaTepHuai,| XOpoILIo

YPOBEHb U3JaraeT €ro rpaMoOTHO M IO CYIIECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS TpU  pElIeHUun
MPAKTUYECKUX BOMPOCOB U 3ajad, BiajeeT HEOOXOAUMBIMU
HaBBIKAMU ¥ IPHEMaMH UX BBIIOJTHEHHUS

Beicokuit ypoBenp |OOyuatommuiicss rinyOOKO M TNPOYHO YCBOMJ MPOrPaMMHBIM|  OTIMYHO
MaTepuall, TPAaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT MCUEpIIbIBAIOIINE OTBETHI HA MTOCTaBJIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, TIPU ITOM
oOyJaroIuiicss He  3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CHpaBisieTcs C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU TPUMEHEHUS
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMHU H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pPEIICHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMH  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX padoT

7.1. IlpoMexxyTouHast aTTECTaIUs 00yJarONUXCs
[TpomexyTouHas arrecTanus oOydyaroIIMXCsl HAIlPaBJIeHA HA OLIEHUBAHHE Pe3yJbTaTOB OOYUYEHUs
M0 TUCIUIUIMHE (MOYJII0) ¥ MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.




[Ipumepsl TUIOBBIX KOHTPOJBHBIX 3aJaHuid U3 0a3bl (OHIA OLIEHOYHBIX

00pa30BaTeNIbHOI NpOrpamMmme.
Kakve npvmecHbie ypoBHM B MONYNPOBOAHMKaX Ha3bIBAOTCS ry6oKuMmn?

Kaknumm ocobbiMu Yncnamm onpeaendetTcqa CoOCToAHUE 3J1EKTPOHOB B atome?

Kakon nonynpoBoAHWK Ha3blBaeTCA JOHOPHbLIM?

Kakol nonynpoBoAHMK Ha3biBAETCS MOSTHOCTHI KOMMEHCUPOBAHHBLIM?

CPEICTB  TIO

CKONbKO 3NEKTPOHHbIX YPOBHEN U KakMM 06pa3oM pacLLenssTca B U30IMPOBAaHHOM aToMe npwu
obpasoBaHumM Kpuctanna?

KakoB MexaHn3M nocTaBkv AONOMHUTENBbHbBIX 3NIEKTPOHOB NPMMECHBIMW aTOMaMu B JOHOPHOM
NnonynpoBOLHMKE?

Moyemy meTannbl U NOAYNPOBOAHUKM PA3NNYaOTCA CNOCOBHOCTBLIO NPOBOANTDL ANEKTPUYECKUIA TOK
npu Temnepatype 0 K?

YUTO NnpomcxoamT C ANCKPETHBIMU SHEPreTUYECKMMN YPOBHAMM SNEKTPOHOB B M30SIMPOBAHHbIX
aromax npu oobegMHEHUN NOCeaHNX B KpucTtann?

Ilepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTECTAL[UN

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

YpasHeHue LLpeguHrepa. BonHoBas ¢yHKUMA

CBOOOAHbIM 31EKTPOH

INEeKTPOH B NOTEHLMANBbHOM AMme

TyHHenbHbIM 3pdeKT

BogopoanonobHblii aTom

dyHKUMA Pepmmn-Anpaka

®yHKUMA Bo3e-IiHwWTeliHa 1 Makcsenna-bonbumaHa

PeweTtkun bpasa

CTpyKTypa 1 CBOICTBA TOHKUX MJIEHOK

Hunaxume Kpuctanibl

30HHaA CTPYKTypa TBEPAbIX Ten

JedekTbl B KpucTannax

MpumecHble ypoBHM B NONYNPOBOAHMKAX

KoHueHTpauma Hocuteneit n yposeHb Pepmu B COBCTBEHHbIX NOAYNPOBOAHNKAX
KoHueHTpauma Hocuteneit n yposeHb ®epmu B NPUMECHbIX NOAYNPOBOAHUKAX
MpoBOAUMOCTb M NOABUKHOCTb HOCUTENEN

MpoBOAMMOCTb METANIOB M CNIABOB

MpoBOAUMOCTb NONYNPOBOAHUKOB

PaBHOBecHble N HEpaBHOBECHbIE HOCUTENN



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

YpaBHeHMe HenpepbIBHOCTH
doTopesncTnBHbIM apdeKT
doToBONbTAMYECKUNI 3P DEKT

dddekT NaHHa

KOHTaKT meTann-nonynpoBogHMK

P-n nepexoa. PaBHOBecHOe cocToaHue. [inoabl
P-n nepexog. Mpamoe BkAtoUYeHME

P-n nepexoa. O6paTHoe BKAtoYeHme. MNpobol
Mpubopbl Ha ABYX p-n Nepexoaax

Mpunbopbl Ha Tpex p-n nepexoaax

IdodekT MNenbTbe

3¢dodekT 3eebeka

3¢dodekT nons. Nonesble TPAH3UCTOPbI

M3nyyatenbHble 1 6e3mn3nyyaTesibHble NPOLECcChbl B MOAYNPOBOAHUKAX. M0oAyNpoBOAHUKOBbIE
CBETOAMOAbI, MX 0COBEHHOCTU N XapaKTEPUCTUKMN.

YcuneHue n reHepauma 3N1eKTPOMarHMTHOro usnydeHua.ManyyatenbHole U 6e3msnyyatenbHble
npouecchl B N0AYNpoBoAHMKaXx. MoaynpoBOAHUKOBbIE CBETOANOAbI, UX OCOBEHHOCTM U
XapaKTEPUCTUKMN.

Ycunenve u reHepauyna sNeKTpoMarHMTHOro UsnyvyeHusa.
MpUHLMN paboTbl Ma3epoB U /1a3epoB; MHBEPCUA HACENEHHOCTEN.
Mprbopbl ONTUYECKOTO AMana3oHa: rasoBble Na3epbl, UX 0OCOBEHHOCTU U XapaKTEPUCTUKM.

Fa30pa3pﬂ,u,Hb|e Na3epbl Ha CMeCH resina U HeOHa; MOJIEKYNIAPHbIE 1a3epPbl; rAasoguHammyeckme
Na3epbl; SIKCUMMepPHble N1a3epbl.

MNonynpoBoaHWKOBbIE Na3epbl.AKTUBHbIE MaTePUANbIMHKEKLNOHHbIX 1a3epOB. OrpaHUYEHUEM.
[eTeponasepol.

JNasepsbl € pasgenbHbIM ONTUHECKUM U INEKTPOHHbBIM OrpaHmnyeHmem. J1azepbl Ha KBAHTOBbIX AMaX
MKBAHTOBbIX TOYKaXx.

MprUeMHNKKU ONTUYECKOro U3yd4eHUaA, Ux KﬂaCCMdJMKaLI,MH N TEXHUYECKNE XaPaKTEPUCTUKHN.

MonynpoBoAHWKOBbIE GOTONPUEMHUKK: HOTOPE3UCTOPDI, PoToaMNOAbI, p-i-n-doToanoabl 1
NaBUHHblE GOTOANOAbI, CONHEYHblE GOTOINEMEHTI.

OcobeHHOCTU ONTUYECKOM 9NEeKTPOHUKN. TepMMNHONOINA, OCHOBHbIE NOHATUA U ONpeaeneHuns.

®ur3nyeckne oCHOBbI KBAaHTOBOW M ONTUYECKOM INNEKTPOHUKU: SHEPTETUYECKMNE COCTOAHUA
KBAHTOBbIX CUCTEM.

OI'IT03!'IEKTpOHHbIe napbl, ONTPOHBbI.

Jlornyeckume snemeHTbl Ha ONTO3/NTIEKTPOHHDbIX NMapax.



47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

OcHoBHas TeHAEHLMA Pa3BUTUA 3TEKTPOHMKU. MUKPOMUHNATIOPM3ALMNA U MHTErpauus.
MNonynpoBoAHWKOBbIE MPUBOPLI MUKPOINEKTPOHMUKM.

dur3nyeckne 1 TEXHONOTMYECKME OFPaHUYEHNA MUKPOSIEKTPOHUKN.

®PyHKUMOHANbHAA 3NEKTPOHMKA. [epcneKkTUBHbIE HanpaBAEeHUSA Pa3BUTHS.

OnpegeneHne NOHATUIA: BaKyyM, MIOHU30BaHHbIN a3 U Naasma, ra3oBblit paspaa.
dnemeHTapHble NPoLecchl NPU B3aMMOAENCTBUM 3N1EKTPOHOB, aTOMHbIX YacTuL, U MOHOB.
Mogenu ana onnucaHMa NOTOKOB 3aPSXKEHHbIX YacCTUL, U NAA3Mbl.

OCHOBbI 3MUCCUOHHOW 3/IEKTPOHUKN: TEPMO3/IEKTPOHHAA, aBTO3/IEKTPOHHAsA, B3pbiBHas,
BTOpMYHas aNeKTPOHHasA, BTOPUYHAA MOHHO-3/1EKTPOHHAsA, GOTO3/IEKTPOHHAA 3/IEKTPOHMKA.
BTopuM4yHas MOHHO-MOHHAs 3/IEKTPOHMNKA, MOHHOE PacCnblIEHNE; SMUCCUOHHbIE CBOMCTBA M/1a3Mbl.

dopmmnpoBaHMe NOTOKOB 3apAXKEHHbIX YacTuy, (M34) pasfMUYHON MHTEHCUBHOCTU: 3/1EKTPOHHbIE U
NOHHbIE MPOXKEKTOPbI 1 NYLLKK.

TpaHCNOPTMPOBKa MOTOKOB 3aPAMKEHHbIX YaCTUL,: METOAbl YNPaBAeHUA NonepeyHbIM cedeHnem,
WMHTEHCUBHOCTbIO, BEKTOPOM M MOAY/IEM CKOPOCTH.

dNeKTpocTaTUYECKME, MarHUTHbIE M N1a3MOONTUYECKME CUCTEMBI, AMHAMUYECKME CNOCObbI
ynpasaeHus; yCKOPeHWe MOHHbIX MOTOKOB B Nia3me.

MeToabl reHepauum naasmbl, TUMbI U OCHOBHbIE XapaKTEPUCTUKM ra30BbIX pa3paaos, obuime
CBOMCTBa NAa3Mbl.

AnarHocTMKa NOTOKOB 3apAXKEHHbIX YacTUL, U NNAa3Mbl.
MpymeHeHMe NOTOKOB 3apAXKEHHbIX YaCTULL, B 9/1IEKTPOHUKE.

MpuMeHeHWe Ni1a3mMbl U ra3oBbIX PA3PAL0B B 3/EKTPOHUKE.



