NokymeHt noan 0/ 3MeKTPOHHOIMIAHDBIHAJY KU POCCUN
MH¢O MaLu . (De;lepanLHoe roCcy1apCTBEHHOC 610}1>KeTH06 06pa3OBaTeJ'ILHOC

®NO:{Tacka anepbeBny YUpEeKIECHUE BBICIIETO 00pa30BaHUs
TomkhocTs: PekTop «YensOuackuii rocynapetBenHslil yausepcurer» (PI'BOY BO «Henl'Yy)

fiara %&ﬁiﬁ"i@p@?p%@@%&%ﬁﬁm "[TomynpoBoTHUKOBAs 3JIEKTPOHHUKA" IO HANIPABIICHUIO TIOATOTOBKHU (CHEIHAIEHOCTH)
YHUKGNEHB ORGP Ao iKa" HanpaBienHoCTH (TpodiTio) TeeKOMMyHHUKAIHOHHBIE CHCTEMBI H HH(OPMAIHOHHBIE crp. 1
84t BbE36AchAR 608389688 37923 rexubaorun ®I'BOY BO «Yen['V»

Pabouasi nporpaMma JUCHUILIMHBI (MOAYJIsA)¥
[TosrynpoBOIHUKOBAS DIEKTPOHUKA

Hanpasnenue moaroToBku (CnenuaibHOCTD)

03.03.03 Pagmodusuka

Hanpasnennocts (mpoduiin)

Ten1eKOMMYHUKAIIMOHHBIC CUCTEMBI U I/IHd)ODMaI_II/IOHHBIe TCXHOJIOTHH

[TpucBanBaemas kBaaudukanus (CTETIICHb)

OakaaB

dopma o0ydeHuUs

OuHAas

['on HabGopa 2024

*Pabouas mporpamMma IUCIUTUTHHEI (MOAYJIS) afanTHPOBaHA JIJISl HHKJIFO3UBHOTO O0YUYCHUST MHBAIAIOB H
JIUI] ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 37I0OPOBbBSI

Yenaouuck 2024 r.

© OI'bOY BO «Uenl'Y»




MHWHOBPHAYKHU POCCUU
\‘) denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa3oBaTeIbHOE
@ YUpekAEeHHE BBICIIET0 00pa3oBaHus

«YensOunackuit rocynaperBenHslil yausepcure» (PI'BOY BO «Henl'Yy»)

Pabouas mporpamma aucrmmuinHs! "TIoyIpoBOJHIKOBAS HIIEKTPOHUKA" TT0 HANPABICHUIO OATOTOBKH (CIE[HAIEHOCTH)
03.03.03 "Pagnodusnka" HanpaBieHHOCTH (MIpodmiro) TeaekoMMyHHKAIHOHHBIE CHCTEMBI 1 HH()OpManOHHBIE cTp. 2
texHonoruu ®I'bOY BO «Uenl'Y»

Conepxanue

1. Ilenu ocBOCHUS TUCHUTUIUHBI

2. Mecro nuctumiunsl B cTpyktype OITOIT

3. Komnerenuuu obyuaroierocs, GopmMupyemMbie B pe3ysibTaTe OCBOSHUS JUCITUTUTUHBI
(MomyTst)

4. O0beM TUCIUTUITUHBI (MOTYJIs)

5. CTpyKTypa U coJepKaHue JUCUUILIUHBI (MOYJIS)

6. @OHJ| OLICHOYHBIX CPEACTB

6.1. IlepeyeHp BUIOB OLIEHOYHBIX CPENICTB

6.2. TUNOBBIE KOHTPOJIBHBIE 3aIAHUS U UHBIE MATEPHUAIIBI U TEKYILIEN aTTeCTalun
6.3. TunoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3aaHUSA ISl IPOMEKYTOYHOM aTTECTALNN

6.4. Kputepuu onieHuBaHus

7. YueOHo-MeToAn4YecKoe U MHPOopMAITMOHHOE 00eCTICUeHUE AUCITUTIIIUHBI (MOTYJIs)
7.1. Pexomenayemas nureparypa

7.2. llepedyenn pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu "UHTepHeT"
7.3. Ilepeyenb nHPOPMAITMOHHBIX TEXHOJIOTHUIA

8. MarepuanbHO-TeXHUYECKOE 00ecreueHrne JUCIUTUTHHBI (MOTYJIs)

9. MeTonuueckue ykazaHus JUisi 00y4aroIuxcs M0 OCBOCHUIO TUCIMIUIAHBI (MOTYJIs)
10. CiennanbHbIe YCIOBUSL OCBOCHUS AUCIIUTUIMHBI O0YYAIOIIMMUCS ¢ MHBAJTUIHOCTHIO U
OTPaHUYECHHBIMH BO3MOKHOCTSMHU 3/I0POBbS

© ®I'bOY BO «Yenl'V»




MHWHOBPHAYKHU POCCUU
\‘) denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa3oBaTeIbHOE
@ YUpekACHHE BBICIIET0 00pa3oBaHus

«YensOunackuit rocynapersenHslil yausepcurer» (PI'BOY BO «Henl'Yy)

Pabouas mporpamma aucrumuiiHs! "TIoyIpOBOJHIKOBAS HIIEKTPOHMKA" TT0 HANPABICHUIO OATOTOBKH (CIEI[HAIEHOCTH)
03.03.03 "Pagnodusnka" HanpaBieHHOCTH (Mpodmiro) TeaekoMMyHHKAIHOHHBIE CHCTEMBI 1 HH()OpManOHHBIE cTp. 3
texHonoruu ®I'bOY BO «Uenl'Y»

1. HEJIX OCBOEHMA NTUCHUTIINHBI

Henb: Obecnieuenne HEOOXOAMMOrOo YpPOBHS 3HAaHMH B 00JACTH M3YYEHHUS 3JEKTPOHHBIX MPOLIECCOB B IOJYHPOBOAHUKAX M
pudopax, U3rOTOBICHHBIX HAa MX OCHOBE, U UX MCIIOIB30BAHUS B IIEJSX MPeoOpa3oBaHus U epefadn HHPOpMaLum.

MHaukaTopsl JOCTHKEHNUS KOMIIETSHITHN:

OIIK-1.1. O61anaeT 6a30BBIMU 3HAHUSIMU, IOJTyUYEHHBIMU B 001acTU GU3UKHU U patuodU3UKY.

OIIK-1.2. leMoHCTpUpYy€ET YMEHUE PellaTh 3aautl, GOopMyIUpyeMble B paMKax (U3UKU U patuopU3UKY.

OIIK-1.3. MMeeT HaBBIKM HCHOJNB30BAHHMS OCHOBHBIX ITOHSATHH, TEOPEM, 3aKOHOB (M3MKH W PAagHO(GU3MKHU JUIA penieHus 3agad
npoeccuOHaIbHON eSTENbHOCTH, B TOM YUCIE B chepe neaarornueckoi AesTeIbHOCTH.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazpem) OIIOIT: b1.0.28

2.1 TpeGoBaHus K NpeABAPHUTEbHON NOAr0TOBKe 00y4Yal01Lerocs:

ONeKTpOHHbIE METOIbI H3MEPEHUM

MHUKpOIPOLECCOPHBIE CUCTEMBI

OO0uwmii GU3NUECKUI TPAKTUKYM

Pacnpoctpanenue 351eKTpOMarHuTHBIX BOJIH

duznyeckas OJICKTPOHHKA

Ludposast anexTpoHUKa

9HeKTpOZ[I/IHaMI/IKa CIUIONIHBIX CpeA

ATtoMHas (usuka

Merto/pl MaTeMaTHUECKOH (HU3UKH

Teopus konedaHuit

®dusnka KOHACHCUPOBAHHOI'O COCTOSTHUSA BEIICCTBA

DneKTpoauHAMHKA

Pa,[[I/IOBIIeKTpOHI/IKa

Teopm{ BepOHTHOCTeﬁ U MaT€MaTUYCCKasd CTaTUCTUKaA IJIsA (I)I/ISI/IKOB, pa,HI/IO(I)I/IZ‘}I/IKOB 1 MHXKXCHEPOB

Juddepennyanbuble ypaBHEHUS

MaremMaTuueckuil aHaau3

DJEKTPHUUYECTBO U MarHeTU3M

Beenenue B cieiMaabHOCTh

Jluneiinas anreGpa

MonekynsipHas pusuka

Mexanunka

2.2 JIncuMnIMHbBI H NPAKTHKH, VIS KOTOPBIX 0CBOCHHME JAHHOM JMCIUILIMHBI (MOXYJIs1) He00X0AMMO KaK NpeAlIecTBYIolee:

W3nyuenue BoaH

TepmoauHaMuka

Hudposast 00pabOTKa CUTHAJIOB

DNEeKTPOHHBIE METOIBI U3MEPEHHH

ABTOMaTI/ISI/Ip()BaHHBIe CUCTEMBI YIIPABJICHUA

KBaHToBast pannodusuka

Crarucruueckas paauodus3uka

Crarucruueckas Gpusuka

HayuHo-uccienoBarensckas pabora

[IpenaumniomHas npakTuka

TloaroroBka k caade u caa4arocy JapCTBEHHOT'O SK3aMCHa

IToaroToBka K MpoLeAype 3aIUThl U 3alIMTa BHITYCKHOM KBAIN(UKAIIMOHHON paboTh
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3. KOMIIETEHLIY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLHUATLIMHBI
(MOJY.JIST)

OIIK-1: Cnioco0eH npuMeHSITH 0a30Bble 3HAHHUS B 00J1acTH (PU3UKHU U PaaHO(GU3NKH U UCII0JIb30BATH X B
NpogeCCHOHANBHOM IeSITeJbHOCTH, B TOM YHcjIe B cepe meJarorn4eckoi 1eareJbHOCTH;

3HaTh:

Hns noctmwxenns uaankatopa OITK-1.1: 3Hate 6a30BbIe MOHATHS, MOJNyYEHHBIC B 00MacTi GU3MKU U pagunodusuku (pusnyeckue
SIBICHUSI B TMOJYIPOBOTHHUKOBBIX MPUOOpaxX, OCHOBHBIC CBOMCTBA IMOJYMPOBOJAHHKOBBIX MPHOOPOB, OOJACTh MX HPUMEHCHHS,
OCHOBHBIC TPHHIMIIBI, 3aKOHBI HOCTPOCHUS U (HYHKIHOHUPOBAHUS JICKTPOHHBIX CHCTEM, TEOPETHYECKUE M IKCICPUMEHTAIIbHBIC
METOJIBI OLICHKH MapaMeTPOB MOIYNPOBOAHUKOBBIX MPUOOPOB, OCHOBHBIC HAMPABJICHHS PA3BUTHS MOTYIPOBOAHUKOBBIX MPUOOPOB U
YCTPOMCTB).

YMeThb:

Jus noctuwxenus unaukaropa OIIK-1.2: YMers pemaTs 3anauu, GopMyaupyeMble B paMkax (GU3HKU U paguo(U3UKH (IPUMEHSATD,
9KCILTyaTUPOBATh M MPOU3BOAUTH BBIOOpP MOIYHPOBOAHHKOBBEIX IMPHOOPOB, IPUMEHSTh PA3IHYHBIE MONYITPOBOIHIKOBEIE MPHOOPHI
npu pa3paboTKe pajUO’IEKTPOHHBIX CXEM, U3MEPATh 3aJaHHbIE MapaMeTpbl MOIYIPOBOJHHUKOBBIX IPHOOPOB, CAMOCTOSATENBHO
OCBaMBAaTh HOBBIE TTOTYNPOBOJHUKOBBIE TIPHOOPHI M OCHOBAHHBIE HA HUX YCTPONCTBA).

Baagern:

Hnst moctikenust naaukatopa OIIK-1.3: Bnagerh HaBbIKAMH HCIOJB30BaHHMS OCHOBHBIX TMOHSATHH, TEOPEM, 3aKOHOB (DU3UKH H
paarodu3UKH ISl PELICHUS 33a7a4 HPO(GECCHOHATIBHOM AEATENBHOCTH, B TOM 4YHCIEe B cepe MeIaroruyecKoil IesTeNbHOCTH
(HaBBIKAMH HCIIOJIb30BaHHS PATUOdICKTPOHHON ammapaTypbl, METOJAMU PaTHOPH3UYECKUX H3MEPCHUIl, HABBIKAMH IOHWCKA W
aHanu3a nHPOPMALIUH).

B pe3yabTaTe 0CBOCHHS JUCHUIINHBI 00y4YalOLIUIiCS H0/KEeH

3.1{3naTnb:

3.1.1|umeTb 6a30BbIe TEOPETUUECKHE 3HAHUA IO JucUIINHE «[10TynpoBOJHUKOBAS SIEKTPOHUKAY;

3.1.2|0CHOBHBIC TPUHIIUITBI PAOOTHI ¥ METOJIBI IKCILTyaTallil COBPEMEHHOM PaIMO3IEKTPOHHOM U ONTHYECKOH anmnapaTypsl
1 000pyAOBaHHUS;

3.1.3|ocHOBHBIE METO/IbI PAAHOPHU3UUECKIX U3MEPCHHUH.

3.2|YmeTh:

3.2.1|caMOCTOSTENHEHO aHATU3UPOBATH COACPKAHNE JIEKIIHOHHBIX M MPAKTUIECKUX 3aHSATHH;

3.2.2|ucnonp3oBaTh 3HaHUA 110 pasaeny «[loaynpoBogHUKOBAs JNEKTPOHUKAY;

3.2.3|caMocTOsTENbHO IPUOOPETATh HOBBIE 3HAHMUS;

3.2.4|pewmats cTraHIapTHBIE 3aJa4H TPO(ECCHOHATIBHON IESITEIbHOCTH;

3.2.5|ananu3upoBath paboTy pajnO3JICKTPOHHOHN amnmapatypbl U pe3ylbTaThl paguo(GU3NYeCKUX H3MEPECHUH C MO3UIMN
MOJIYTIPOBOJHUKOBON AJIEKTPOHUKH.

3.3|Baagern:

3.3.1|o6nanaTh HaBBIKAMU CaMOOPIaHU3AMH U CaMO00Opa30BaHMs;

3.3.2|06nanaTh HABBIKOM pEILICHHS KOHKPETHBIX 3a/1a4 Pario(U3UKH;

3.3.3|uMeTh HaBBIKM PAOOTHI C COBPEMEHHBIMU 00pa30BaTeIbHBIMU M HH)OPMALIMOHHBIMH TEXHOJIOTUSIMH;

3.3.4|uMeTb HaBBIKM PEIICHUS CTAHAAPTHBIX 3a]au NPOPECCUOHAIBHO NeATeIbHOCTH;

3.3.5|0o6nanaTh HaBBIKAMM 3KCILTyaTallul PaAUOIEKTPOHHON U ONTHYECKOM anmnaparypsl;

3.3.6|o0namate HaBBIKAMHM aHAM3a pPE3yJbTAaTOB pPAIMO(QU3MUECKHX HW3MEPEHHH C TO3UIUI MOIyNPOBOAHUKOBON
JIEKTPOHUKH;

3.3.7|uMeTh HaBBIKH PabOTHI C KOMIBIOTEPOM Ha YPOBHE OIBITHOTO TOJIB30BATENs C UCIOJIb30BAaHHEM HMH()OPMAIIMOHHBIX
TEXHOJIOTHH.
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4. OFBEM JJUCIIUIIJIMHBI (MOAY JIS)

ObLas TpyAOEeMKOCTb 33ET

Yacos mo yuebHOMYy 1U1any: 108 Buner koHTpOIISI B ceMecTpax:
B TOM YHCJIE:

ayIUTOPHBIE 3aHATHUS: 68 3a4eTs 7

caMmocTosTenbHas padora: 33,1
KOHTaKTHas pabora: 74,9

HKP: 6,9
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbBI (MOAYJIST)
Kon HaumeHnoBaHue pa3jiejioB U TeM /BUA 3aHATHS/ Cemectp | Yacos Jlntepatypa
| 3aHATHS [ Kvpe
Pasnen 1. 3o0HHas Teopusl M PaBHOBeCHble U HePABHOBECHbIe HOCHTEJH
3apsiga
1.1 VpaBuenus Ilpenunrepa ang  kpuctamna. IIpubmmkenus  Bopha- 7 12 J1.1J12.1 J12.2
Onmnenreiimepa u Xaptpu-®oka. Meton Kponunra-Ilennu. 3onsr bpummiosna. 2132333495

Meton 3G GeKTHBHBIX Macc HOCUTEINCH 3apsa.

Bpemsi KU3HH, CKOPOCTH TeHEpalMd M PEKOMOMHALMK HOCHTENeH 3apsaa.
VYpaBuenue HenpepbiBHOCTH. JJuddys3us u npeiid HepaBHOBECHBIX HOCUTEIEH
3apsima.  OddexktuBHb  kodpuuueHt  guddysuu.  CranmoHapHOE
pacrpeseneHue HOCHTENeil 3apsia 3a cloeM TIeHepaunuu. MakCBeIoBCKOe
BpeMs pesakcaiui. /JIex/

1.2 IIpopaboTka nexiuoHHOro Matepuana. Iloaroroska u oopmileHHE OTYETOB 7 10 JI1.1J12.1 J12.2
110 JTabOpaTOpPHBIM paboTam. 21323533455
VYpaBuenus Ilpenunrepa ans  kpuctamia. IIpuGmmwkenus  Bopha-
Onnenreiimepa u Xaptpu-®Poka. 3oubl bprmtosna. Metoa 3 heKTHBHBIX
Macc HocuTenen 3apsana. [lonsatue apipku.

VpasHenue HenpepbBHOCTH. [uddy3us n npeiid) HepaBHOBECHBIX HOCHUTEIIEH
3apsaga.  OddextuBHplli  kodpdunuent  audbdysun.  CramuoHapHOe
pacripefiefieHe HOCUTeNe 3apsaa 3a cjloeM reHepanuu. MaKcBeIOBCKOe
BpEMs peaKcaluu.

/Cp/

1.3 Omnpenenenue KOHTAaKTHOM Pa3sHOCTH MOTEHLUAIOB MEXKAY IOJIYIPOBOAHUKOM 7 2 J1.1J12.1 J12.2
u metaiiom /J1a6/ 019233 5435
Pa3znen 2. KoHTakTHBIE SIBJICHM S B N0JIyIPOBOIHHUKAX,

MOJIYTIPOBOIHUKOBbIE AHO0/bI, TPAH3UCTOPBI, IMHUCTOPbI U TUPHUCTOPBI

2.1 Omnpenenenre KOHTAKTHOW Pa3sHOCTH MOTEHLNAIOB MEXKIY MOIYIPOBOAHUKOM 7 24 JI1.1J12.1 J12.2
U METaJIOM 01220535435
W3yyenune BEINPSAMIISIONIETO IEHCTBHS 3JIEKTPOHHO-IBIPOYHOTO EPEX0a
W3ydeHue  TemIepaTypHOi  3aBUCHUMOCTH  BXOJHBIX  XapaKTEPUCTHK
OUIIOJISIPHOTO TPaH3UCTOpA

W3y4eHne eMKOCTHBIX CBOWMCTB MOJTYIPOBOIHUKOBBIX IHOIOB

TyHHenbHbII 3QGEKT B BEIPOKACHHOM p-TI-IIEPEX0ie

/J1ab/
2.2 IIpopaboTka nexiuoHHOro Matepuana. Iloaroropka u oopmileHHE OTYETOB 7 15,1 JI1.1J12.1 J12.2
110 J1a00paTOpHBIM paboTaMm. 010323324055

KoHTakTHBIE sBIECHUS HAa IPAHULE METAJI-NOIYIPOBOJHUK. 3aluparoluit
ciIoi. DHepreTuyeckue ypoBHH IIOJNYyNIPOBOAHMKA M MeTamia. Juoanas u
IuhQy3HoHHAas TEOPHH BBIIPAMICHHA. BEIIpsAMiIeHHe Ha 3ammparomeM
KOHTaKTe MeTaJI-OIyNpoBOAHUK. nos! ¢ 6apsepom LoTTku.

KoHTaKT 371€KTpOHHOIO M ABIPOYHOIO NOJIYIPOBOJHUKOB. BhIIpsAMIIEHUE Ha P-
n-nepexone. bapeepHas  emMKoCTb  p-n-mepexona.  VMmmynbCHBIE U
BBICOKOUACTOTHBIE CBOMCTBA p-n-mepexoxa. JduddysnoHHas eMmkocTb p-n-
nepexopa. IlpoGoii p-n-mepexona. IlomynmpoBOAHHKOBBIE IHOOBI U HX
(yHKIHOHAIBHBIC BO3MOXKHOCTH. TyHHeNbHBIE U0 JIaBUHHO- HpONeTHEBIE
muonbl. Dddexr anna. Juoast anna. Ceroauonsl. [lonynpoBoaHUKOBBIE
KBAaHTOBBIE T€HEPATOPBI.

© ®I'BOY BO «Henl'V»
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bunonspusle Tpansucropel. [IpuHnun nefcTBus, nmapamMeTrpbl U BBIXOJHBIE
XapaKTePUCTHKN OWIOISPHBIX TPAaH3HCTOPOB. IlepexoimHble MpPOIECCH B
Tpansucropax. [peiidosbie Tpanzuctopsl. Ilonesble TPaH3UCTOPHI CTPYKTYPHI
MeTalll-IU3IeKTPUK-TIONYIPOBOAHUK.  30HHas  cTpykTypa. OOenHeHwme,
UHBEpcUs U oOorameHue NPUIOBEPXHOCTHOW 001acTH IOJYHNPOBOJHHKA.
IloneBble TPaH3UCTOPHl C YHPABIAIOIIUM p-N- IEpexonoM. JIMHHMCTOpPBI H
tupuctopsl. /Cp/

23

KonrtakTHbeie sBIIEHHS Ha TpaHUIE METAUI-TIOIYIPOBOAHMK. 3aNHpPAIONIUil 7 16 JIT.1J12.1 J12.2
ciloi. DHepreTudeckue ypOBHU MHONYNPOBOAHUKA U Merauia. JuogHas u 013203324055
mud¢dy3noHHas TEOpUM BHIIPSAMIICHHS. BbIIpsMIeHHEe Ha 3aldparouieM
KOHTaKTe MeTaJlI-0aynpoBOIHUK. JIuonsl ¢ 6apbepoM IloTTky.

KOHTaKT »3JIEKTPOHHOTO W ABIPOYHOTO IOJYHNPOBOTHHUKOB (P-N-TIEPEXON).
Beimpsmnenve Ha  p-n-nepexoge. bapbepHas eMKOCTb  p-n-nepexoja.
HMnysbcHbIE W BBICOKOYACTOTHBIC CBOWCTBa p-n-nepexona. Jduddysnonnas
eMKOCTb p-n-nepexona. I[Ipo6oit p-n-nepexona. IloaynpoBogHUKOBbIE AMOIbI
U uX (yHKIMOHAJIBHBIE BO3MOXKHOCTH. TyHHeNnbHBIE IHOXABI. JIaBUHHO-
nposietHble  auonbl.  Oddexr Tanna. [Juonst TanHa.  Ceeromuompl.
ITomynpoBOTHMKOBBIE KBAHTOBBIE T€HEPATOPHI.

bunonspusle Tpansucropel. [IpuHuun nedcTBus, nmapamMeTrpbl U BBIXOJHBIE
XapaKTEepUCTUKH OWTIOJIIPHBIX TPaH3UCTOPOB. [lepexomHble Mpomecch B
Tpansucropax. [peiidosbie Tpan3ucTopsl. Ilonesble TPaH3UCTOPHI CTPYKTYPHI
MeTaJI-ANAIIEKTPHK-TIONYIIPOBOAHUK.  30HHast  cTpykTypa. OOenHeHue,
UHBepcUs U oOorameHue NPUIOBEPXHOCTHOW 001acTH IOJYHNPOBOJHHKA.
[osneBbIe TPaH3UCTOPHI C YIPABISIIOLIAM p-N- epexonoM. /JIex/

Pazpen 3. Iloriomenue cBerta U (OTOIIEKTPOHHbIE SIBJIEHUA B
NOJIyHPOBOIHUKAX

3.1

ITornomenue ceera mosynpoBoaHrkamu: Kos(GuimeHT noryomeHns cpera. 7 6 JI.1J12.1 J12.2
CoOcTBEHHOE  IIOTJIOIIEHHE cBeTa. OKCUTOHBL. [lormomenne  cBera D1 52 D3 54 55
cBOOOIHBIMU HOCUTENIIMHU 3apsifa. [lepexoasl Mexay noasoHaMu. IIpumecHoe
MIOTJIOIICHHE.

DoTo31eKTpUUECKHE SIBICHUS B IOIYIPOBOJIHUKAX:

DOTONPOBOANMOCTE ~ TONYNPOBOAHUKOB. JIMHe#Hass W KBaapaTH4YHAS
pexomOuHanuu Hocutenel 3apsnoB. Doropesuctopsl. PoToraabBaHUYECKUH
abdext. Dotomnonsl. DorornemeHTHl. DOTOTPAH3UCTOPHI.

/J1ex/

32

TIpopaboTka neKIHOHHOrO MaTepuana. [loaroroeka u odopmMiieHHE OTYETOB 7 8 JIL.UJI2.1 J12.2
110 J1Ja0OPaTOPHBIM paboTaM. 0132332455
CoOcTBeHHOE  MOIVIOIIEHHE cBeTa. OKCUTOHBL.  [lornomenue  cBeta
cBOOOIHBIMU HOCUTENIIMHU 3apsifa. [lepexoasl Mexay noasoHaMu. [IpumecHoe
TIOTJIOIEHHE.

DoTONPOBOAUMOCTD  MOJYNPOBOAHUKOB. JIMHeNHass W KBajgpaTU4Has
pekoMOMHAMU HOcuTeneld 3apsnoB. dorope3nctopsl. PoTOrabBaHUYECKHN
sbdext. Dotonuoasl. PoroznemeHTs. POTOTPAH3UCTOPHL.

/Cp/

33

N3yuenne HoTonpoBOAUMOCTH MOIYPOBOJHUKOB. 7 8 JI.1J12.1 J12.2
DoTOdNEKTPUUECKHE CBOWCTBA AIIEKTPOHHO-IBIPOYHOTO MEPEXOIa. 2132533405
/J1ab/

Pa3nen 4. Unas koHTaKkTHasi padoTa

4.1

WnnuBuayanbHble KOHCYJIBTALMY, TeKyIuil KoHTpois /TKP/ 7 6,9 JI1.1J12.1 J12.2
013223354035
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6. POHJ OIEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

CobecetoBaHUE U OTUETHI TI0 JIAOOPATOPHBIM PabOTaM.
Tect
3auer

6.2. Tunoswbie KOHTPOJIbHbIC 3a/IaHUSl U UHBIC MaTEPHAJIbI 1JIs1 Te]cymeﬁ arrecranuu

Bomnpocs! 1is cobecenoBanus 10 J1aOOpaTOPHBIM paboTam:

1. KaxoBa mpupo/ja BO3HUKHOBEHUS] KOHTAKTHOI pa3HOCTH MOTEHIMAIOB Ha IPAHULIE METaJLI-I0IyIPOBOJHUK?

2. HapucyiiTe cxeMy 3HEpPreTHYECKHX ypOBHEH B 0OIACTM KOHTaKTa METa/UI-TIONYNPOBOJHUK N- U P-THIA MPH paboTe BEIXOJA W3
MeTaia 0omblie, 4ueM paboTa BHIXOJA U3 OIYIPOBOJHUKA, U HA000POT 0€3 I0Aauu BHEIIHETO HAIPSDKEHHUS.

3. Hapucyiite cxeMy 2HepreTH4ecKux ypoBHEH B 001aCTU KOHTAKTa METAJLI-II0JIyIPOBOAHMUK N- UM P-TUIA IIPH [0Ja4e

BHELIHETO MOJS.

4. Ilomyuure BeIpaKEHHE UL TOKA Yepe3 KOHTAKT METaJlI-II0IYIIPOBOJHUK COIIaCHO JUOIHOH TEOPUH.

5. ITomyuuTe BhIpa)keHHE JUIS TOKA YePe3 KOHTAKT METAIJI-IIOIyIPOBOAHUK COMIACHO AU dY3UOHHOM TEOPHH.

6. KakoBa npupoza BOSHUKHOBEHUS KOHTAKTHOM Pa3HOCTH IOTEHIMAIOB HA FPAHULIE KOHTAKTAa N- U P-NOIyIPOBOJHUKOB?

7. IToueMy B 007aCTH KOHTAaKTa N- U P-NOIYIPOBOJHUKOB BO3HUKAET IOTEHLIUATILHBIN Oapbep?

8. OOBACHNTE HA SHEPTeTHUYECKOH JHarpaMMe p-n-Tiepexosia, Kak H3MEeHAETCS BBICOTA IIOTCHIIHAIBHOTO Oapbepa IpH TPUIIOKEHHH K
IepEeXoly BHELIHET0 CMelIeHHs (IIPIMOro 1 o0paTHoro)?

9. OOBsICHUTE MPUYMHBI, TPUBOIIIAEC K PA3THIMIO MEXKIY TOKAMH IPH NMPSAMOM M OOPaTHOM BKITIOYEHHSIX IOIYIPOBOIHHKOBOTO
auoja.

10. O0BsIcHHUTE TeMIIepaTypHYIO 3aBHCHMOCTH IIPSMOTO M 0OPAaTHOTO TOKOB Yepe3 MOTyTIPOBOJHAKOBEIA IO,

11. OOBsicHUTE YCTPOUCTBO U MPUHIMII JEHCTBUS OUIOISIPHOTO TPAH3UCTOPA.

12. IToyemy B paboueM pekuMe K KOJUIEKTOPHOMY NepeXo Ly MPUKIIaIbIBACTC 00paTHOE HAIPsLKEeHHe?

13. O0ObsicHUTE IPUUUHY TEMIIEPaTypHOro Apeiida XapaKTepUCTUK TPAaH3UCTOPOB.

14. IloyeMy BXOIHBIE XapAKTEPUCTUKH KPEMHHUEBBIX U T€PMAHUEBBIX TPAH3UCTOPOB CIBUHYTHI IPYr OTHOCUTENBHO APYTa BAOJIb OCH
HaIpsDKeHAN?

15. Kak mo cIBUry BXOAHBIX XapaKTEPUCTUK IE€PMAHUEBOIO M KPEMHHUEBOIO TPAaH3UCTOPOB OLEHUTh DPA3HUIy B IIUPUHE
3aMperIeHHON 30Hb1?

16. ITouemMy 006:1acTb p-NI-IepPeX0/ia Ha3bIBAIOT 00ECIHEHHBIM CI10eM?

17. Yro Takoe OapbepHasi eMKOCTb P-I-IEPEX0/1a M KAKOB MEXaHHU3M €€ BOZHUKHOBEHHS?

18. Kak u3MeHseTcs BeIMuuHa 6apbepHON eMKOCTH P-II-IIEPeX0/ia B 3aBUCUMOCTU OT 0OPATHOIO CMELIeHHs?

19. Hapucyiite rpagyik ©3MEHEHHS TNIOTHOCTH 0OBEMHOTO 3apsijia Ul PE3KOT0 M IIABHOTO P-TI-TIEPEX0/I0B.

20. Yro takoe nuddy3uoHHas eMKOCTb p-NI-NIEPeX0a U KAKOB MEXaHU3M €€ BOSHUKHOBEHMS?

21. KakoBa npupojia TyHHEIBHOTO 3 dexra?

22. Kak paccuuThIBalOTCS TYHHEIIbHbIE TOKU Yepe3 pP-N-Iepexol IpU paBHOBECUH?

23. Kak paccuuThIBaeTCs TOK Yepe3 TYHHEJbHBIH MO/ NPH 1Mo/ia4e 00paTHOTO CMEIICHHs?

24. Kak paccuuThIBaeTCs TOK Yepe3 TYHHENbHBIH U0 IIPU NPSIMOM CMeEIeHu?

25. KakoBbI OCHOBHBIE OCOOCHHOCTH BOJIbT-aMIICPHOI XapaKTePUCTUKU TYHHEIBHOTO qroaa?

26. OOBSICHUTD IPUYKUHY BO3ZHUKHOBEHUS (OTO-3.11.C.

27. 3anucaTh ypaBHEHHUE IS TOKOB uepe3 (POTOIIEMEHT il PA30OMKHYTOH LIEMH B TEMHOTE.

28. 3anucaTh ypaBHEHHUE I TOKOB uepe3 (POTOIIEMEHT ISl PA30OMKHYTOH LIENH P HAJTUYUHN OCBELICHUSI.

29. BeIBeCTH OCHOBHOE ypaBHEHHE MOTYTIPOBOJHUKOBOTO (hOTOIIEMEHTA.

30. ITosryunTs BEIpaXKEHUs! /ISl HAIPSDKEHUS! U TOKA 4epe3 Harpy3Ky (oTodIeMeHTa.

31. Tlogemy (HOTOTOK M TOK KOPOTKOTO 3aMBIKaHHS PaBHBI APYT APYTY?

32 .KakoBa cBs3b MEX/y HANpPsDKEHHEM XOJIOCTOTO X0J1a M TUIOTHOCTBIO MIOTOKA M3ITyUeHHS?

33. BeiBecTH ypaBHEHHE I BOJIBT-aMIIEPHOH XapaKTEePUCTUKH (HOTONMPHEMHNKA, pa0OTAIONIETro B (JOTOANOTHOM PEKIME.

34. Tlouemy BosbT-aMII€pHasl XapakTepucTuKa (GOTOAUOA B UETBEPTOM KBaJAPAHTE COBMNAAACT C BOJIbT-aMIICPHOM XapaKTEPUCTUKOH
(dorosnementa?

Tunosoii Tect:

1) ABnsercs nu ¢pyHkuus broxa BonHOR?

a) ma

0) HeT

2) Kakoii nepuoguuHOCThIO 001a1aeT GyHKIus bioxa?
a) OTHOMEPHOU

0) AByXMepHOU

B) TPEXMEPHOMH
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6.3. TunoBbie KOHTPOJIbHbIE BOMPOCHI U 3aaHUS JJIsI MPOMEKYTOUHOIH aTTeCTAIUN

Bompocsl k 3auery:

. Ypasuenwns lllpeaunrepa s kpucrasmia.

. Annabaruueckoe npubnmwkenue (mpudnumwxenue bopra-OnnenreiiMepa) 1 BaJeHTHas alIPOKCUMALUS.

. OnHO31eKTpOHHOE nprbIMKeHue (nmpudmmkenne Xaptpu-Ddoka).

. @ynxknus broxa.

. Meton Kponura-Ilennu.

. IlepBas 30Ha bpunntosHa. /lucriepcuoHHbIE KPUBBIE.

. Crioco6s1 momydeHust p-n-nepexoja. PaBHOBecHOE cOCTOSHHE P-n-TIepexoa.

. bappepHas eMKoCTb p-n-nepexoja.

. Toku, npoTekaroiue yepes p-n-nepexo.

. UmnynbcHble cBoiicTBa p-n-niepexoaa. Jnuddy3uoHHas eMKOCTh p-n-nepexoa.

. BBICOKOYAaCTOTHBIE CBOWCTBA P-N-NEPEXOA.

. IIpo6oii p-n-nepexona.

. TyHHenbHbBIE IUOMBI.

. JIJaBUHHO-TIPOJIETHBIE AUOABI.

. BosHnkHOBeHHE oTpunaTensHoN qudhepeHnIHaTbHOM TPOBOANMOCTH B TIOIYIPOBOAHUKAX B CHIIEHOM 3JIEKTPHIECKOM TI0JIE.
. DNeKTpoCcTaTHYECKUE JOMEHBI B OTynpoBoaHuKax. D dext 'anna. [luonsl 'anna.

. IIpuHIUI paboTa GUIONAPHOTO TPAH3HUCTOPA.

. [TapameTpsl TpaH3UCTOPOB.

. BeIX0O1HBIE XapaKTEPHCTUKU TPAH3UCTOPOB.

. Cxema ¢ 00mmm smutrepom. [Ipo6oii KomnekTopHOro nepexoa.

. IlepexomHbIe Mpomeccs B TpaH3UCTOpax. JpetidoBsie TpaH3UCTOPEL. [IpeaenbHas 9acTOTa YCHICHNS TPaH3UCTOPOB.
. Ilonessle Tpanzuctopsl MAII-cTpyKTypBHI.

. TpaH3uCTOpPBI ¢ YIPABILAIOLMM P-N-NIEPEXOJOM.

. Ilornmomenne cBeTa MoxynpoBOIHAKAMH: KO3(D(HUITMEHT MOTTIONIEHHS CBETa, COOCTBEHHOE TIOTJIOIMIEHHE.
. Oxcuronsl. [lornomenue cBeTa cBOOOIHBIMU HOCUTEIAMU 3apa0B. [IpuMecHOe HOIIOIEHuUE.

. M3iryyenue cBera noaynpoBOJHUKAMU.

. ©OTONPOBOAUMOCTH MTOIYIIPOBOJHUKOB.

. ®OTOTPaH3UCTOPHI.
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6.4. Kpurepun oueHuBanus

Kputepun onieHrBaHus codeceI0BaHUsS M OTYETA 10 JabopaTopHbIM paboTam:

3aganust K 1a60paTOpHBIM paboTaM CTYICHTHI BBIMOJIHSIOT B TEUCHHE CEMECTPa BO BPEeMsl MPOBEACHHS JIAOOPATOPHBIX 3aHATHI U B
¢dbopme camocrosTenbHol paboThl. Kakmgas pabora BKIIFOYAET MATh CTAIMH: OTBET Ha KOHTPOJBHBIC BOMPOCHI (JIOMyCK K pabdore),
BBINIOJIHEHHE PabOThl Ha JKCIEPUMEHTAJIBHON YCTAHOBKE, NMPOBEICHUE PACUYCTOB U IMOCTPOCHHE TpaMKOB COTNIACHO 33/IaHHIO,
odopmIIeHHE OTUeTa, clada OTYeTa MPEroJaBaTelio. B TeueHne cemecTpa CTYAEHT JODKEH COAaTh OTYET MO KaXIOoH Ja0opaTopHOi
pabote. OTYET MO TEeME CUUTACTCS CIAHHBIM BO BPEMsl, €CIIM OH CIaH B TCUCHHE MECsIa MOCIe TPOBEICHHs T1ab0paToOpHOil paboTHI.
ITocne cnaum 0TYETOB 1O BCEM paboTaM CTYJCHT mojydaeT 37 OaioB M MOJIydaeT JIOMYCK K CAaye 3a4eTa 1Mo TEOPETHYECKON YacTH

Kypca.

ITpoMexxyToUHas aTTeCTalys IPOBOAUTCS B OpMe 3aueTa B [[Ba HTaIa.

Ha mepBoM 3Tare npoMexyTOYHOH aTTeCTaI[lN IPOBOJUTCSA TECTHPOBAHKE, OCYIIECTBIIEMOE BO BPeMsI JICKI[HOHHBIX 3aHATHIA.

Ha BTOpOM 3Tane CTyeHT OTBEYaeT Ha BOIIPOCH 3a4€THOro OuieTa. 3aueTHbIil OuieT conepkut 1 Teoperndeckuii Bonpoc. Bo Bpems
MOATOTOBKH MOXKHO HCIIONB30BATh CIPABOYHBIC MaTEPHAITBI.

Kpurepuu onieHnBaHus 3auera:

IepBerit 5Tan 3adera — TecTupoBanue. CTyIEeHT OTBEYAEeT HA BOIIPOCHI TECTA BO BPeMsI MPOBEICHUS JICKIMOHHBIX 3aHATHI. Bcero
BOIIPOcoB B TecTe 54. Kpurepuil oneHnBanus TecTa: Kax/Iblii IpaBUiIbHbINH oTBET — 0,5 Gamia. MakcuManbHOE KOJTUYECTBO 0a/lIoB —
27. YtoOBI TecT OBLI 3a4TeH, CTYAEHT NOJDKEH HabpaTh MUHAMYM 15 6amnoB. Eciu TecT He 3a4TeH, TO IO BTOPOTO 3Tala 3K3aMeHa
CTYJICHT HE JIOITyCKaeTCsL.

Bropoit stam 3agera. CTyaeHT OTBeuaeT Ha TEOpPEeTHIECKUE BOIPOCH Omnera. MaKkcHManbHBIH 6amt 3a oTBeTH! o 6mety — 30.
Kpurepuu orieHuBaHUS TEOPETUYECKHX BOIIPOCOB OMIIETa:

XapakTepuCTHKH OTBETA:

1) 3HaeT «TeopeTHUecKuii MUHUMYM», T.€. OTBEYaeT Ha BONPOC 0a30BOr0 ypOBHS M 3HAET OCHOBHBIE NOHATHSA, COOTHOLIEHUS (0e3
BBIBOJIA), Ha3BaHUE U (PHU3HUUCCKHI CMBICI BEJIMYMH 110 IpyruM Borpocos Ouiera (10-30 Gansos).

2) He MokeT mpaBUIIBHO OTBETUTh Ha BOIPOC 0a30Boro ypoBHs (0-5 GayuioB).

IMpu noxBeneHNN HTOTOB OAJIIBL, TTOIYYCHHBIE 38 TPH 3Talla, CyMMHPYIOTCS.

Kpurepuu oneHnBaHus 3auera:

0-60 6amnoB — "He 3auTeHO";

61-100 6amioB - "3a4yTeH0".

© OI'bOY BO «Yenl'V»




MHWHOBPHAYKU POCCUU
\‘) denepanbHOE TOCYIAPCTBEHHOE OFO/KETHOE 00pa3oBaTeIbHOE
@ YUpekACHHE BBICIIET0 00pa3oBaHus

«YensOunackuit rocynapersenHslil yausepcurer» (PI'BOY BO «Henl'Yy)

Pabouas mporpamma aucrumuiiHs! "TIoyIpOBOJHIKOBAS HIIEKTPOHMKA" TT0 HANPABICHUIO OATOTOBKH (CIEI[HAIEHOCTH)
03.03.03 "Pagnodusnka" HanpaBieHHOCTH (Mpodmiro) TeaekoMMyHHKAIHOHHBIE CHCTEMBI 1 HH()OpManOHHBIE cTp. 9
texHonoruu ®I'bOY BO «Uenl'Y»

7. YHEBHO-METOIMYECKOE I TH®OPMAIIMOHHOE OBECIHHEYHEHUE JTUCIUIIJIMHBI (MOAY JI51)

7.1. PexomeHnnyemas utepatypa

7.1.1. OcHOBHas IUTEpaTypa

ABTOPBI, COCTaBUTEIHN 3arnaBue W3narensctBo, ron| Pecypc
JI1.1 |Cunopenxo E.H., IMonynpoBoAHUKOBAs 3JIEKTPOHUKA: ydeOHOE ITocoOue PocroBs-Ha-/lony : 3bC
Maxno A.C., llnoma |(https://znanium.com/catalog/document?id=357420) WznarenbcTBO
A.B. IOxHoOTO
(benepanbHOTO
YHUBEpCUTETA
(fodv), 2019
7.1.2. Jlono/IHUTe/ILHASL JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narensctBo, ron| Pecypc
JI2.1 |Tposu II. E. TBeploTenbHas 3IEKTPOHUKA: yueOHoe nocodue Tomck : Tomckuit 3bC
(https://biblioclub.ru/index.php?page=book&id=208664) rOCyIapCTBEHHBIN
YHUBEPCUTET
CHCTEM
YIPaBICHUS U
PaIOdIEKTPOHHK
u, 2006
JI2.2 |Ilanromkun H.H. Ousnka MOIYNPOBOJHUKOB M  MONYNPOBOAHUKOBBIE IpHUOOpPHL: (Boponex : 9bC
yuebHoe mocobue dI'BOY BIIO
(https://znanium.com/catalog/document?id=295140) BTJITY um. I".®.

Mopo3oBa, 2016

7.2. Ilepeuyens pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHUKAIMOHHOH ceTH ""UHTepHeT"

O1 |Jlanp [DnexTpoHHBI pecypc] : 3nekTpoHHO-OmOnmmoreuHas cucrema (OBC) / wusparensctBo Jlans. - URL:
http://e.lanbook.com/

92 |VuuBepcuTerckas OuOIHOTEKa OHIANH [DJNEKTPOHHBIA pecypc] : 3JeKTpoHHO-OMOmmoreunas cucrema (OBC) / OO0
Jupextmenua [Tabmumunr. - URL: http://biblioclub.ru/

33 [FOpaiiT [OnexkTpoHHBI pecypc] : anekTponHo-0ubmmorednas cucrema (ObC) / u3natenscrBo FOpaiit. - URL: https://urait.ru/

94 |Znanium.com [DnekTpoHHBIN pecypc] : anekTpoHHO-0nbMoTeuHas cuctema (9BC) / Hayuno-uznarensckuii nentp MHOPA-
M. - URL: http://znanium.com/

95 |eLIBRARY.RU [OnextpoHHsli pecypc] : oduekrpoHHas OubOiauoreka / Hayu. osnexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Illepevyenb MHGPOPMALOHHBIX TEXHOJIOT U

7.3.1 [IporpammHoOe oGecnieueHue

MS Office365

Adobe Reader

LMS Moodle

Adobe Connect Acrobat

7.3.2 IlpodeccnonaibHble 0a3bl AAHHBIX U HH(POPMALUOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHBIN KaTanor HayuyHoW Oubmuorexku Yenl'V [OnextpoHHbIi pecypc] : 06a3a mansbix / Yensb. roc. yH-T. — YensaOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : >xypHansl
American Physical Society : caiit. — URL: http://journals.aps.org/about — fI3. anri. — Pexxum 10cTyna: TOJIbKO U3 CETH YHUBEPCHUTETA.
— TeKCT : 2IeKTPOHHBIH.

3. Web of Science : mynpTuaucnumiuHapHas pedepatuBHas 6a3a naHHbIX / kommnanus Thomson Reuters. — Pexxum goctyna: juis
3aperucTpup. noip3osareneil Yenl'V. — TekcT : 37eKTpOHHBIH.

4. Scopus : pedeparuBHas 0a3a nmansbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrn. — Pexum nocryma: st
3apeructpup. nonb3zoBareneil Yenl'V. — TeKCT : 3JIEKTPOHHBINM.

5. Springer Link : [caiit]. — URL: http:/link.springer.com/ — fI3. anri. — Pexxum nocryna: s 3apeructpup. nons3zosareneid Yenl'yY.
— TeKCT : ANEKTPOHHBIH.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCIIMITIJIMHBI (MOAY JIST)

Z[J'ISI peainsanuu JUCHHUIIINHBI UCIIOJIb3YIOTCA y‘IC6HLI€ ayJuTOpuu Ajis1 NPOBCACHUS 3aHATUN JICKHUOHHOTO THUIIA, AJIs1 IPOBEACHUS
3aHATHH CEMHUHApPCKOI0 THUIIA, JIA NPOBCACHHUSA TPYIIIOBBIX W HWHIAWBUIAYAJIBHBIX KOHCyHBTaHHﬁ, UIT TCKYHIECTO KOHTPOJISA H
HpOMe)KyTO‘IHOﬁ aTTeCTallly, a TAK)KEC ay AUTOPUHN IJIsd CaMOCTOSITEILHOM pa60TBI.

VYueOHBlE ayAUTOPUM YKOMIUIEKTOBAHBI —CIICLMANIN3UPOBAHHOW MeOENbl0 M TEXHHYECKHMH CpEICTBAaMHM OOydYeHHs -
MyJIbTUMEAUNHBIM 000pYyJOBaHUEM (3KPaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jnst IpoBe/ieHHsT 3aHITHl JISKIIMOHHOTO THIA MPEJIararoTcsl Habophl TEMOHCTPAMOHHOTO OOOPYAOBAHHS M Y4eOHO- HArJISITHBIX
ocoOuit (MyJIbTUMEINIHBIC TPE3CHTALINH ).

JlaGopaTopHble 3aHATHS MPOXOAAT B yYEOHOW JIaOOPATOPHU PATUOCIIEKTPOCKONMH M (HU3MUECKON 3JIeKTPOHUKH (ayxutopus 129
yueOHbIi kopryc Nel). MaTepuaibHO - TEXHUYECKOe 00ecrieueHre PUBEICHO B acnopre JabopaTopuu.

Jns caMOCTOSITeNIbHOM paboThl CTyJEeHTa MCIONB3YyloTca ayauropus Ne205 - umranbHbiid 3a1 Ne3 (yueOubiii xopmyc Nel) u
aymutopusi Ne206 - 3IEeKTpOHHBIN YWTANBHBIN 3a5 (CHenuaan3upoBaHHBIA MeawmaneHTp) (yueOHbri kopmyc Nel), ocHameHHBIE
HEePCOHANBHBIMUA KOMIIbIOTEpaMHU, MYJIbTUMEIUNHHON ammapaTypoil. B aynutopusx obecredeH HOCTYN K Pa3iIM4YHON CIPaBOYHOM
JHUTEpaType, SHIUKIONEANIM, OHOIHOrpadIecKiM 1 ITOTHOTEKCTOBEIM 0a3aM JaHHBIX, HH(OPMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOJIMYECKHUE YKA3AHUS 1151 OBYYAIOIIUXCS 10 OCBOEHHUIO JUCIUIIMHBI (MOLY.JIsT)

OcBoeHue coaepxkanus y4eOHOH nucuuIuiiHbl «I1omynpoBOIHIUKOBAs DIIEKTPOHUKAY) OCYIIECTBISETCS Ha JICKIHSX, JaDOpaTOPHBIX
3aHATHUAX U B IPOLIECCE CAMOCTOSTENbHOM yueOHOM AeATEIbHOCTH CTYICHTOB.

Jlexuuu COCTaBISIIOT OCHOBY TEOPETUYECKONH IOJITOTOBKM CTYJEHTOB C IL€NbI0 IOHUMAHUS MMM CYIIHOCTH JUCLUIUIMHBL.
JleKUVOHHBIE 3aHSATHS IOCBSILEHBl PACCMOTPEHMIO KIIOUEBBIX, 0a30BBIX IMOJOKEHHH IHCIHUIUIMHBI M PAa3bSCHEHUIO yUeOHBIX
3a7aHui, BBIHOCHMMBIX Ha CaMOCTOATENIbHYIO NPOpabOTKy. B Xone JEKIMOHHBIX 3aHATUH HYXKHO KOHCHEKTUPOBATh Y4eOHBIH
Marepual, o0paniaTh BHUMaHUe Ha KaTeropuH, (OpMYIHPOBKH, PACKPHIBAIOIINE CONlEpKaHHE TEX WIIM MHBIX SBJICHUH U MPOLECCOB,
3a7aBaTh MPENOJaBaTeII0 YTOUHSIONINE BOIIPOCH! C LIENbI0 YSCHEHHS TEOPETUUECKUX MOJI0KEeHUH. JISKIMN JOJDKHBI aKTUBU3UPOBATh
[IO3HABATENFHYIO JIESTENFHOCTh O0YYaIOMMXCs, BBI3BIBATH WHTEPEC K MOCTABIEHHBIM MpoOJieMaM W HAlpaBICHHSM DPa3BUTHS B
npogeccuoHanbHOH 001acTH, GOpMHUPOBATh UX IPO(ECCHOHANBHBIM KPyro3op, aHaJMTHYECKUE KadecTBa, TBOPUECKUH MOAXOJ] K
W3YyYEHUIO JTUCHMIUIMHBI, OIPEIENATh HANPABJICHUS JalbHEHIIEro caMOCTOATENFHOIO H3Yy4YeHHsS W IPAKTHYECKOTO OCBOCHHUS B
JnaHHOHI o6nactu. M3noxeHue Marepuana JEKIUH AODKHO HOCUTh NMPOOJIEMHBIM, MHHOBAIIMOHHBIN XapakTep, CIOCOOCTBYIOLIMH
(OpPMUPOBaHHIO M PA3BUTHIO COOTBETCTBYIOIIMX KoMITeTeHIMH. [IpermoaBarento HEOOX0ANMO OUPATHCS Ha OCHOBHYIO JIUTEPATypy,
IIPEACTaBICHHYIO B pabodell mporpaMMe AaHHOW AMCLUIUIMHEBL, a Taloke Ha yd4eOHble mocoOusi, MOHOTpaduH, HaydyHbIE CTATbU U
NEPUOAUYECKHUE U3JaHUS U3BECTHBIX CIIEIUAIUCTOB B JaHHOHU o0nacTu.

JlaGopaTopHble pabOTHI peIHA3HAYEHBI U1 TPHOOPETEH S OIBITa MPAKTUIECKON peaIn3aliy IOJTyYeHHBIX TEOPETHUECKUX 3HAHUH.
Vka3aHus K 1a0OpaTOpHBIM paboTaM HpopabaThIBAlOTCSA CTYAEHTaMH BO BpPEMS CaMOCTOATENbHOH moAaroroBku. HeoOxomumblit
YPOBEHb TOATOTOBKH KOHTPOJIUPYETCS NpPENoAaBaTeleM Nepe] MPOBEACHHEM J1a0opaTopHbIX padoT. Ha mabopaTopHBIX 3aHATHSIX
CTYJIEHTbl OBJaJE€BaIOT I€PBOHAYAILHBIMU NPO(ECCUOHANBHBIMU YMEHUSIMU U HaBBIKAMU, KOTOPbIE B JalbHEHIIIEM 3aKPEILIIOTCA U
COBEPIICHCTBYIOTCS B IIPOLIECCE MPOXOXKICHUS yIeOHOM 1 MPOM3BOACTBEHHOH MPAKTHK.

CamocrosTenbHas paboTa CTYAEHTOB BKJIIOYAET INPOpabOTKy JIEKIMOHHOIO Kypca, IOATOTOBKY K JIAOOpaTOpHbIM paboTam,
BEIIIOJIHEHHE BCEX 3asBICHHBIX B pabodell mporpaMme BHIOB CaMOCTOSATEIBHONH PaOOTHI (BBHIOJIHEHHWE MOMAIIHHUX 3aJaHUi).
CamocrosTenbHas paboTa NpegycMaTpUBaeT HE TOJIBKO MPOpabOTKY MaTepuanoB JIEKLIHOHHOIO Kypca, HO M UX PACIIUpEHUE B
pe3ynbTaTe MOWCKA, aHAN3a, CTPYKTYPUPOBAHMS M NPEACTABICHHS B KOMIIAKTHOM BHIE COBPEMEHHOH HMH(pOpManuM U3 BCeX
BO3MOXKHBIX UCTOYHHMKOB. B Xone camocTosiTenbHOH paboThl HEOOXOAUMO H3Y4YHTh OCHOBHYIO JIUTEPATYpy, O3HAKOMUTBCS C
JIOTIOJTHUTENILHOU JTuTeparypoil. O4YeHb MOJIE3HO A0padaThIBATh CBOM KOHCIEKT JICKIIMH, Jiefias B HEM COOTBETCTBYIOIIUE 3allUCH U3
JIUTEpaTyphl, PEKOMEHI0BaHHOM IpenojaBaTenaeM U IpelyCMOTPEHHOH paboueil mporpaMMoi.

B cinydae mpuMeHeHUs TpH OOYYEeHHH IHCLMIUIMHBI 3JIEKTPOHHOIO OOYYEHWs, IMCTAaHIIMOHHBIX O0pa30BaTENbHBIX TEXHOJIOTHH
obuieHre o0yyaroImuxcsi M MPernojaBareis OCYIIECTBISETCS B PEXHUME peallbHOrO BpeMeHM (OHJIaHH-JIeKuuu (BeOMHAphI), YaThl,
BHJICO-KOH(PEPEHIIMM U JIp.) WIH OTJIOKEHHOTO BpeMeHH (cHucTeMa aucTaHimuoHHOro obydenuss Moodle, MS Office365, dpopymsl,
AJIEKTPOHHAS TI0YTa U JP.).

Ilpun oOy4yeHHH WHBAJIHMIOB M JIMI C OrPAHUYCHHBIMH BO3MOXKHOCTSIMH 3[0POBbS JJIEKTPOHHOE OOYyYeHHEe, JUCTAHIIMOHHEIE
00pa30BaTeNbHbIC TEXHOJIOIHHU NIPEAYCMAaTPUBAIOT BO3MOXKHOCTH ITpHeMa-Tepeiaun HHPOpMaluy B JOCTYIHBIX IS HUX QopMax.
Peanuzarust qUCHUIUIMHBI ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHHMs, TUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoNorui (nanee — 20,
JOT) ocymectBisiercst Ha ocHOBaHUM «IlooKeHHs 0 peanu3aluyu OCHOBHBIX M JIONOJHUTENBHBIX 00pa30BaTENbHBIX MPOrpaMM C
IIPUMEHEHHUEM JJIEKTPOHHOTO OOy4YeHHS M JWUCTAHIMOHHBIX O00pa3oBaTENbHBIX TEXHOJIOTHMH B (emepanbHOM TOCyIapCTBEHHOM
010/PKETHOM 00pa30BaTEIbHOM YUPEXKJSHUH BhICIIEro 00pa3oBanus «UensOMHCKHUN rocy1apCTBEHHBINH yHUBEpCUTET», «IlonoxenHus
0 TopsiiKe 3adeTa O0YYAIOMIMMHUCS MO OCHOBHBIM NMPO(ECCHOHAIBHBIM 00pa30BaTeNIbHBIM IPOrpaMMaM BEICHIEro 00pa3oBaHHs B
OI'BOY BO «Uenl'V» pe3ysnbTaTOB OCBOGHHUS B OpPraHM3aIMAX, OCYILECTBISIOIUX O0pa30BaTEIbHYIO NESITENBHOCTh, YUEOHBIX
MIPEIMETOB, KypCOB, TUCIMIUIMH (MOIyJei), MPAaKTHK, JOIOJHUTEIBHBIX 00pa30BaTeIbHbBIX IPOrpPaMM» IOCPEICTBOM 3JIEKTPOHHON
uHpopmaronHo-oopaszoBarensHoil cpenpl ®I'BOY BO «Yenl'Y». B uckmounrtensHbIx ciaydasx (¢opc-Maxop M T.I.) HpU
peanuzannu oOpa3oBaTenbHOM aesTenpHocTH ¢ npuMeHeHueM D0, JJOT MoryT npuMeHATh KOMIIOHEHTHI, HE BXOASIINE B IIepeUYeHb
AJIEKTPOHHOM MH(POPMALIMOHHO-00Pa30BATENBHOM CPEbI.
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10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCITUIIJIMHBI OBYYAIOINUMUCA C THBAJITMJIHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

OcBoeHME IUCIMIUIMHBI HHBAJIMJAaMH U JIMIAMH C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS OCYILIECTBIISIETCSI C HCIIONB30BAaHHEM
CIICLIMAIBHBIX TEXHUYECKHX CPEACTB U ACCHCTUBHBIX MH()OPMAIIMOHHBIX TEXHOIOTHH, IPEOCTAaBIIEMbIX PecypCHBIM y4eOHO-METOIMYECKUM
LIEHTPOM I10 00YUESHHUIO HHBAINJIOB U JIMI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3710poBbsi YenI'VY 1o 3ampocy o0y4aromerocs.

1. MoOuinbHble CrennaIbHble TEXHHYECKHE CPEICTBA JUIA JIML C HAPYLICHUSMH 3PEHHUS: MOPTATUBHBI KOMIIBIOTED C BBOZOM/BBIBOJOM
mpudTom Bpaiins ¢ cunrezaropom peun «ElBraile-W14J G2»; nHoyTOyku ¢ mporpamMmuoii skpanHoro goctyna NVDA; aneKTpoHHbIE
YBEIMYUTENH JUIS yAAICHHOTO IPOCMOTPA; BHACOYBEIHINTEIN TOPTATUBHEIE; TH(IIOILICE; TH(POBEIE TUKTO(POHBI.

2. MoOunbHbIE CIIeNHaTbHBIE TEXHUUECKUE CPEACTBA IS JIMI] C HAPYIISHUSMH CIIyXa: CHCTEMa CBOOOIHOTO 3BYKOBOTO IIOJISI CO BCTPOSHHOMN
coBMecTUMOCThIO ¢ FM-ycTpoiictBamu; paguoknaccsl «Coner-PCM» ¢ nepegaTdukoM, 3ayIlHbIM UHIYKTOPOM U UHIYKLHMOHHOM IETIEH;
cucrteMa MH(OPMAIMOHHAS IJIsI CIa0OCIBIIANMX IepeHocHas «lcToxk» A2 co BCTPOSHHBIM IUIEEPOM — 3BYKOBBEIM HH(OPMATOPOM;
JOKYMEHT-Kamepa; porpaMMHUpyeMbIe CITyXOBbIE alNapaThl HHAWBUIYAIBHOTO TT0JIb30BaHUS.

3. AccuctuBHBIE HH(GOPMAIMOHHBIE TEXHOJOTHH: IIPOrpaMMHOE OOecrieueHne SKpaHHOTO JOCTyma ¢ cuHTe30oM peurt NVDA; nporpaMmel
9KPAaHHOTO YBEJMUYEHHS; IPOrPaMMBbl PEUEBOr0 CHHTE3a [UISi KOMIBIOTEPOB M HOYTOYKOB; MPOTpaMMbl PEYEeBOr0 CHHTE3a I MOOMIIBHBIX
YCTPONCTB; 3KpaHHAas! KJIaBUATypa; SKpaHHAs TyTa.

ITpn HeoOxomuMocTH AT 00yUArOMMXCS ¢ HApyIICHHSAMH 3pEHHS Ha pabOdMX MecTax Ul NMPOBEICHHS MPAKTHUECKUX WM J1aOGOpaTOpHBIX
3aHATHH YCTaHABIMBACTCA CIICIHAIBHOE IPOrpaMMHOE olecrieueHHe (mporpaMma pedeBoil HaBurammu NVDA, pedeBble CHHTE3aTOPHI,
9KpaHHBIC JYTIb).

B yuebnble ayauropun obecrieunBaeTcsi OECIIPENsITCTBEHHBIN TOCTYI Ul 00yYaroNIUXCcsl MHBAIUIOB U O0YYaIOMIUXCSl C OrpaHHIEHHBIMU
BO3MOXXHOCTSIMU 37I0pOBBbsl. B kaxiol aynuropuu, rae oOydaloTcs MHBAIMIBI U JIMLA C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3I0pOBBSI,
IIpe/lyCMaTpUBaeTCsl COOTBETCTBYIOIIEE KOJIMUECTBO MECT JUIsl 00YYaIOIUXCsl C yYETOM HapyLICHHI UX 3710POBbSL.

Jlnst ocBOoeHMsl AUCLUIUIMHBI MHBAJIMAAM U JIMLAM C OrPaHHMYEHHBIMH BO3MOKHOCTSIMU 310POBbs MPENOCTABIAETCS JOCTYN K MEYaTHBIM
HCTOYHMKAM, MUMEIOLIMMCS B HaydHoH Ombnmorteke YenlVY, ¢ mOMOIIBIO ClENMaNbHBIX TEXHUYECKHX CPEJICTB; AOCTYN K 3JIE€KTPOHHBIM
HCTOYHHUKAM, MPEICTABICHHBIM B (hOpMe 3JICKTPOHHOTO JAOKyMeHTa B GoHIe HayuHoU Onbmmoreku Yenl'VY nmm s5mekTpoHHO-OMOIMOTEYHBIX
CHCTEMaX, C IOMOIIBIO CIIEIHAITBHBIX TEXHUIECKUX W IPOTPAMMHBIX CPEJICTB (pabouee MECTO IS HE3PSUIETO MOIb30BATENs C IPOrPAMMHBIM
obecriedeHNeM SKpaHHOro JocTyma ¢ cuHTe3oM peun NVDA, paGodee MecTo ¢ KOMITBIOTEpHBIM poiuiepoM u kinaBuatypoit Clevy c
OOJIBIIIMMY KHOIIKAMH U C pa3/elIsronieil KIIaBUIIN HaKJIaJKoi).

VYueOHO-MeTOqUYeCKHe MaTepHanbl sl OOyYaloIMXCs W3 YKCIAa HMHBAJIMAOB M JIMI C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 310POBBSI
NIPEOCTABIAIOTCS B (hOpMax, alaliTHPOBAHHBIX K OTPAaHUYEHHSIM UX 310POBbS 1 BOCIPHATHS HH(POPMALIUH:

Jnst nur ¢ HapyIeHUAMH 3PeHNUS:

- B [ICYaTHOW (OopMe YBEIUUEHHBIM HIPUPTOM,

- B (hopMe 3IIeKTPOHHOrO JOKYMEHTa,

- B hopme ayamodaiina,

- B leyaTHOM (opme mpugTom Bpaiins.

Jst nur ¢ HapyIIeHUsIMH CITyXa:

- B IICYaTHOH opme,

- B (popMe DIIEKTPOHHOT'O JOKYMEHTA.

JUost nux ¢ HapyIICHUSIMU OIIOPHO-JIBUTaTEIBHOTO anmapara:

- B IIeYaTHOH popme,

- B (hopMe 3IIeKTPOHHOrO JOKYMEHTa,

- B (hopme ayamodaiina.

JlaHHEBIH TTepedeHb MOXKET OBITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHT€HTA 00yJarOMuXCsl.

Jlnst MHBaNMMIOB ¥ JIMIl C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 30POBBSI OCBOEHHE IHMCIUIUIMHBI MOXKET OBITh YaCTHYHO WM IOJHOCTBIO
OCYIIECTBIIEHO C MICHOJIB30BaHUEM AUCTAHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHH.

[Ipu npoBeneHNH TPOLEAYPHl OLEHUBAHHS PE3yJbTaToOB OOYYEHHs MHBAJIMIOB M JIMI] C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS IO
JUCLMIUIHHE 00€CIIeYrBaeTCs BBIIIOIHEHUE CIIEAYIOLINX JJONOIHUTEIBHBIX TPeOOBAaHHI B 3aBUCHMOCTH OT WHIMBHIYaJIbHBIX OCOOCHHOCTEH,
oOyyaromuxcsi:

a) gocrynHas (opMa IPEROCTaBICHHS MHCTPYKLUMM IO MOPAAKY IPOBEACHUS NPOLENypbl OLEHUBaHUA (YCTHO, B NMCbMEHHOH (opme, B
MUCbMEHHOH hopme mpudrom bpaiins, yCTHO ¢ HCIONB30BaHUEM YCIYT CypAOIEPEBOTINKA);

0) moctymHas ¢opMa IMpeAOCTABICHHUS 3aJaH OLEHOYHBIX CPEACTB (B IeyaTHOH (opme, B MeYaTHOH (opMe yBETHMYCHHBIM MIpH(TOM, B
niedatHoi phopme mpudrom Bpaitns, B popMe 3IEeKTPOHHOTO JOKYMEHTA, 3aJaHHs 324U THIBAIOTCS] ACCHCTEHTOM, 3a1aHUs IPETOCTABIISIIOTCS C
HCTIONB30BaHUEM CypIIONIEPEBOIA);

B) jocTymHas (popMma IpeJOCTaBICHUS OTBETOB Ha 33/1aHus (IIMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMITBIOTEpE, MMCBMEHHO HIPH(TOM
Bpaiiisi, ¢ HCIONIB30BaHUEM YCIIYT aCCHCTEHTA, YCTHO).

IIpun mpoBeneHUH MNpoLEAYpHl OLEHUBAHHSA PE3yIbTaTOB OOYUYEHHs WHBAIMIOB M JIML C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0pPOBBS
MIpeyCMaTpUBAETCs HCIOIb30BAHNE TEXHUYECKHX CPEJICTB, HEOOXOAMMBIX UM B CBSI3H C MX HHAWBHIYaIbHBIMH OCOOEHHOCTSAMH. OTH
cpeacTBa MOTyT OBITh mpenoctaBieHsl YenlY mim MOTYT HCHONB30BaThCS COOCTBEHHBIC TEXHHUECKHE CpeiacTBa. IIpm HeoOxommmocTn
HMHBAINAAM H JIUIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMU 30POBBSI IIPEAOCTABISIETCS JOMOIHUTENFHOE BPEMS JUIsl IOATOTOBKH OTBETa Ha
3a7aHus, IPOLeypa OLEHIBAHMS Pe3yJIbTaTOB 00YUYEHHS 10 JUCIAILIIHE MOXKET IPOBOJUTECS B HECKOJIBKO JTAIIOB.

[IpoBenenne nporeayphl OLCHUBAHUS PE3yJIbTaTOB O0YUCHNUS] HHBAJIHM/OB U JIUI C OTPAHUYCHHBIMA BO3MOXHOCTSIMH 3/10POBbBS JOIyCKaeTCs
C HCIIOJIb30BaHUEM HCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIL.
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[Ipencenarens YueHoro cosera
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