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\)} DenepanbHOE rocyIapcTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
@ YUPEKICHHUE BBICLICTO 00Opa30BaHUs
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Pabouas nporpamMma nucuuminasl "I1omynpoBoJHUKOBAS JJIEKTPOHUKA" TI0 HAIIPABJICHHUIO TOJTOTOBKH
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1. HEJIX OCBOEHMA JUCHUTIINHBI

Henb: Obecnieuenne HEOOXOAMMOrO YpPOBHS 3HAaHMW B 00JACTH M3YYEHHUS 3JEKTPOHHBIX IPOLIECCOB B IOJYHPOBOAHUKAX U
pudopax, U3rOTOBICHHBIX HAa HX OCHOBE, U UX MCIIOIb30BAHUS B LIEJSX PEoOpa3oBaHus U epefadn HHPOpMaLuH.

MHauKkaTopsl JOCTHKEHNUS KOMIIETSHITHN:

OIIK-1.1. O61anaeT 6a30BBIMU 3HAHUSIMU, IOJTyUYEHHBIMU B 00/1aCTU (PU3UKHU U paiuodU3UKY.

OIIK-1.2. leMoHCTpUpYy€ET YMEHHE PellaTh 3a1autl, GOopMyIUpyeMble B paMKax (U3UKU U paiuopU3UKY.

OIIK-1.3. MMeeT HaBBIKM HCHOJNB30BAaHHMS OCHOBHBIX IOHSTHH, TEOPEM, 3aKOHOB (U3MKH W PAagHO(GU3MKHU JUIA pemieHus 3anad
npoecCuOHaIbHON ESTENbHOCTH, B TOM YUCIIE B Chepe neaarornueckoi AesTeIbHOCTH.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazpem) OIIOIT: b1.0.28

2.1 TpeGoBaHus K IPeABAPHUTEbHON NOAT0TOBKe 00y4al0ILerocs:

ONeKTpOHHbIE METOIbI H3MEPEHUM

MUKpOIPOLECCOPHBIE CUCTEMBI

OO0uwmii GU3NYECKUI TPAKTUKYM

Pacnpoctpanenue 351eKTpOMarHUTHBIX BOJIH

duznyeckas OJICKTPOHHKA

Ludposast anekTpoHUKa

9HeKTpOZ[I/IHaMI/IKa CILUIOHIHBIX CpeA

ATtoMHas (usuka

Merto/pl MaTeMaTHUECKOH (HU3UKH

Teopus konedaHuit

dusnka KOHACHCUPOBAHHOI'O COCTOSTHUS BEIICCTBA

DneKTpoaNHAMHKA

Pa,[[I/IOBIIeKTpOHI/IKa

Teopm{ BepOHTHOCTeﬁ U MaT€MaTUYCCKasd CTaTUCTUKaA IJIA (I)I/I?.I/IKOB, pa,I[I/IO(I)I/IZ‘}I/IKOB 1 MHXKXCHEPOB

Juddepennyanbable ypaBHEHUS

MaremMaTuueckuil aHaau3

DJEKTPUUYECTBO U MarHeTU3M

Beenenue B cieiMaabHOCTh

Jluneiinas anreGpa

MonekynsipHas pusnka

Mexanunka

2.2 JIncuMnIMHBI M NPAKTHKH, VIS KOTOPBIX OCBOEHHME JAHHOM JMCIUIIIMHBI (MOXYJIs1) He0O0XOAMMO KaK NpeAlIecTBYIolee:

W3nyuenue BoaH

TepmoauHamuka

Hudporast 00paboTKa CUTHAJIOB

DNEeKTPOHHBIE METOBI U3MEPEHHH

ABTOMaTI/ISI/Ip()BaHHBIe CUCTEMBI YIIPABJICHUA

KBaHToBast paxnodusuka

Crarucruueckas paauohus3uka

Crarucruueckas Gpusuka

HayuHo-uccienoBarensckas pabora

[IpennumniomHas npakTuka

TloaroroBka k caade u caaq4arocy JapCTBEHHOTO SK3aMCHa

IToaroroBka K MpoLeAype 3alUThl U 3alIMTa BHITYCKHOM KBAJIM(UKAIIMOHHON paboTh
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3. KOMIIETEHL{Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLUAIIIMHBI
(MOJY.JIST)

OIIK-1: Cnioco0eH npuMeHSITH 0a30Bble 3HAHHUS B 00J1acTH (PU3UKHU U PaaHO(PU3NKH M UCII0JIb30BATH X B
Nnpog)eCCHOHANBHOM eI TeJbHOCTH, B TOM 4HcIe B cepe meJarorn4ecKoi 1earejbHOCTH;

3HaTh:

Hns noctmwxenns uaankatopa OITK-1.1: 3Hate 6a30Bble MOHATHS, MONyYEHHBIC B 00MacTd (GU3KMKK U pagunodusuku (pusnyeckue
SIBICHUSI B TMOJYINPOBOTHHUKOBBIX MPUOOpAaxX, OCHOBHBIC CBOMCTBA IMOJYMPOBOJAHHKOBBIX MPHOOPOB, O0JACTh MX HPUMEHCHHS,
OCHOBHBIC TPHHIMIIBI, 3aKOHBI MOCTPOCHUS U (YHKIHOHUPOBAHUS JJICKTPOHHBIX CHCTEM, TEOPETHYECKUE M IKCICPUMEHTAIbHBIC
METOJIBI OLICHKH MapaMeTPOB MOIYNPOBOAHUKOBBIX MPUOOPOB, OCHOBHBIC HAMPABJICHHS PA3BUTHS MOTYIPOBOAHUKOBBIX MPUOOPOB U
YCTPOMCTB).

YMeThb:

Jns noctuwxenus unaukaropa OIIK-1.2: YMers pemaTs 3anauu, GopMyaupyeMble B paMkax (GU3UKH U paguo(U3UKH (IPUMEHATD,
9KCILTyaTUPOBATh M MPOU3BOAUTH BBIOOpP MOIYHPOBOAHHKOBBEIX IMPHOOPOB, IPUMEHSTH PA3IHYHBIE MONYIPOBOTHIKOBEIE MPHOOPHI
npu pa3paboTKe pajUuO3IEKTPOHHBIX CXEM, U3MEPATh 3aJaHHbIE MapaMeTpbl MOIYIPOBOJHHUKOBBIX NPHOOPOB, CAMOCTOSTENBHO
OCBaMBAaTh HOBBIE TTOTYNPOBOJHUKOBBIE TIPHOOPHI U OCHOBAHHBIE HA HUX YCTPONCTBA).

Baagern:

Hnst moctikenust uaaukatopa OIIK-1.3: Bnageth HaBbIKaAMH HCIOJIB30BaHHMS OCHOBHBIX MOHSTHH, TEOPEM, 3aKOHOB (DU3HKH U
paarodu3UKK ISl PELICHUS] 33a7ad MPO(GECCHOHATBHON ACSATENBHOCTH, B TOM 4YHCIE B cepe MeIarorudecKoil IesTeNbHOCTH
(HaBBIKAMH HCIIOJIb30BaHHS PATUOdICKTPOHHON ammapaTypbl, METOJAMU PaTHOPH3UYSCKUX H3MEPCHUIl, HAaBBIKAMH IOHCKA W
aHanu3a nHPOPMALINH).

B pe3yabTaTe 0OCBOCHUS JUCHHUILINHBI 00y4alOLUiics J0/KEeH

3.1{3naTb:

3.1.1|umeTs 6a30BbIe TEOPETUUECKHE 3HAHUS IO JucHuIInHe «[10TynpoBOJHUKOBAS SIEKTPOHUKAY;

3.1.2|0CHOBHBIC TPUHITUITBI PAOOTHI ¥ METOJIBI KCILTYyaTallil COBPEMEHHOM PaIMOIIEKTPOHHON U ONTHYECKOM ammapaTypsl
1 000pyAOBaHHUS;

3.1.3|ocHOBHBIE METO/IbI PAAHOPHU3HUECKIX U3MEPCHUH.

3.2|YmeTh:

3.2.1|caMOCTOSTENHFHO aHATM3UPOBATH COACPIKAHNE JIEKIIMOHHBIX U IPAKTHUECKUX 3aHITHIA;

3.2.2|ucnonb3oBaTh 3HaHUA 110 pasaeny «[loaynpoBogHUKOBas JNEKTPOHUKAY;

3.2.3|caMocTOsTENbHO IPUOOPETATh HOBBIE 3HAHMUS;

3.2.4|pemwats cTraHIapTHBIE 3aJa4l TPO(ECCHOHATBHON IESITEIbHOCTH;

3.2.5|ananu3upoBath paboTy pajnO3JICKTPOHHOHN amnmapatypbl U pe3ylbTaThl paguo(GU3NYECKUX H3MEPECHUH C MO3UIMN
MOJIYTIPOBOJHUKOBOW AJIEKTPOHUKH.

3.3|Baagern:

3.3.1|o6nanaTh HaBBIKAMU CaMOOPTaHU3AIMH U CaMO0OPa30BaHMs;

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

3.3.3|uMeTh HaBBIKM PAOOTHI C COBPEMEHHBIMU 00Pa30BaTeIbHBIMU M HH)OPMAILIMOHHBIMH TEXHOJIOTUSIMH;

3.3.4|uMeTb HaBBIKM PEIICHUS CTAHAAPTHBIX 3a/1a4u NPOPECCUOHANBHOI NeATeIbHOCTH;

3.3.5|o6nanaTh HaBbIKAMM 3KCILTyaTallUl PaAMOIEKTPOHHON U ONTHUYECKOM anmnaparypsl;

3.3.6|o0namate HaBBIKAMHM aHAJM3a pPE3yJbTATOB pPAIMO(QU3MUECKHX HW3MEPEHHH C TO3UIWI MOIYNPOBOAHUKOBON
IEKTPOHUKH;

3.3.7|uMeTh HaBBIKH PabOTHI C KOMIBIOTEPOM Ha YPOBHE OIBITHOTO TOJIB30BATENsS C UCIOJIb30BaHHEM MH()OPMAIIMOHHBIX
TEXHOJIOTHH.
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crp. 5

4. OFBEM JJUCIIUIIJIMHBI (MOAY JIS)

OOwas TpyaoeMKoCTb 33ET

Yacos o yuebHOMY TU1aHy: 108
B TOM YHCJIE:

ayIUTOPHBIC 3aHATHUS: 68 3a4eTsl 7

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

HKP: 6,9

Buasr KOHTPOJIA B CEMECTpax:

5. CTPYKTYPA U COJEP KAHUE JTUCHUIIJIMHBI (MOYJIsI)

Kona
| SAHATHSA

HaumeHnoBaHue pa3jiejioB U TeM /BUJA 3aHATHS/

Cemectp
[ Kvpce

Yacos

Jlntepatypa

Paznen 1. 3oHHasi Teopusi U PaBHOBeCHbIe W HEPABHOBECHbIE HOCHTEIHU
3apsajaa

1.1

VpaBuenus Ilpenunrepa ang  kpuctamia. IIpubmwkenus  BopHa-
Onmnenreiimepa u Xaptpu-®oka. Meton Kponunra-Ilennu. 3onsr bpummiosna.
Mertoz 3¢b(peKTUBHBIX Macc HOCUTENEH 3apsa.

BpeMsi KU3HH, CKOPOCTH TeHEpalMd M PEKOMOMHALMK HOCHTENeH 3apsaa.
VYpaBuenue HenpepbiBHOCTH. JJuddys3us u npeiid HepaBHOBECHBIX HOCUTENEH
3apsima.  OddektuBHbl  kodpPuument  auddysuu.  CranmoHapHOE
pacipezneneHue HOCUTeNeH 3apsaa 3a clIoeM reHepauuu. MakCBEeIUIOBCKOE
BpeMs pesakcaiui. /JIex/

12

J1.1J12.1 J12.2
0102 33 54 55

1.2

IIpopaboTka nexiuoHHOro Matepuana. Iloaroroska u oopmileHHE OTYETOB
110 JTabOpPaToOPHEIM paboTam.

VpaBuenus Ilpenunrepa ans  kpuctamia. IIpubmmwkenus  Bopha-
Onnenreiimepa u Xaptpu-®oka. 3oubl bprntosna. Metoa 3¢ heKTHBHBIX
Macc HocuTenen 3apsna. [lonsatue apipku.

Vpasuenue HenpepbBHOCTH. [uddy3us u npeiid) HepaBHOBECHBIX HOCHUTEIEH
3apsaga.  OddextuBHplli  kodpdunuent  audbdysun.  CranuoHapHOe
pacripefiefieHe HOCUTeNeH 3apsaa 3a cloeM TreHepanuu. MakcBelIOBCKOe
BpeMsl peaKcalyu.

/Cp/

10

JI1.1J12.1 J12.2
0103233 54 55

1.3

OmnpeneneHue KOHTAKTHOW Pa3HOCTH MOTECHIUAIOB MEXK/IY MOIYIPOBOAHIUKOM
u MetauioM /J1a6/

J1.1J12.1 J12.2
01 02 33 54 55

Pa3znen 2. KonrakTHbIE sIBJIEHUS B MOJIYTIPOBOAHMKAX,
MOJIYNIPOBOAHHKOBbIE AHO0/bI, TPAH3UCTOPBI, IMHUCTOPbI U TUPHUCTOPBI

2.1

OrmpesienieHie KOHTaKTHON Pa3HOCTH MOTCHIHAIOB MEXK/Y MONYIPOBOIHHUKOM
1 METaJIIOM

VI3y4eHne BBIIPSIMIIFOLIETO ACHCTBUS JIICKTPOHHO-ABIPOYHOTO [IEPEX01a
W3ydeHue  TeMmIepaTypHOi  3aBUCHMOCTH  BXOJHBIX  XapaKTEPUCTHK
OUITIONISIPHOTO TPaH3UCTOpA

H3y4eHne eMKOCTHBIX CBOMCTB MOJTYIPOBOIHUKOBBIX JHOIOB

TyHHenbHbII 3QGEKT B BHIPOKACHHOM P-TI-IIEPEX0Ie

/J1a6/

24

JI1.1J12.1 J12.2
010323354055

22

Ipopabotka nexnnorHOr0 MaTtepuana. IloaroroBka m ohoOpMICHHE OTYETOB
110 J1a00paTOpHBIM paboTaMm.

KoHTakTHBIE sBIECHHUS HAa IPAaHULE METAI-NOIYIPOBOJHUK. 3amuparoluit
ciIoi. DHepreTuueckue ypOBHHM IIOJYNPOBOAHMKA M MeTamia. JuoaHas u
JuhQy3HoHHAs TEOPHH BBIIPAMICHHUA. BEIpsAMiIeHHe Ha 3ammparomeM
KOHTaKTe MeTaJI-OIyNpoBOAHUK. nos! ¢ 6apsepom LoTTku.

KoHTaKT 3J1€KTpOHHOIO M ABIPOYHOIO NOJIYIPOBOJHUKOB. BhIIpsAMIIEHUE Ha P-
n-nepexone. bapeepHas  eMKOCTb  p-n-mepexona.  VIMmynabCHBIE U
BBICOKOUACTOTHBIE CBOMCTBa p-n-mepexoxa. JduddysnoHHas eMKocTh p-n-
nepexona. IlpoGoii p-n-mepexona. IlosynmpoBOAHHKOBBIE IHOOBI U HX
(yHKIHOHAIBHBIC BO3MOXKHOCTH. TyHHeNbHBIE U0 JIaBUHHO- HpONETHBIE
muonbl. Dddexr Ianna. [uonasl anna. CBeroauonsl. [lonmynpoBoaHUKOBBIE
KBAaHTOBBIE T€HEPATOPBI.

15,1

JI1.1J12.1 J12.2
010323354055
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cTp. 6

bunonspusle Tpansucropel. [IpuHuun nedcTBus, nmapamMeTpbl U BbIXOJHBIE
XapaKTePUCTHKN OWIOISPHBIX TPAaH3HCTOPOB. IlepexomHble MPOIECCH B
Tpansucropax. [peiidosbie Tpan3uctopsl. Ilonesble TpaH3UCTOPHI CTPYKTYPHI
MeTalll-IU3IeKTPUK-TIONYIPOBOAHUK.  30HHass  cTpykTypa. OOenHeHwme,
UHBEpcUsl U oOorameHue NPUIOBEPXHOCTHOW 001acTH INOJYHNPOBOJHMKA.
IloneBble TPaH3UCTOPHl C YHPABIAIOIIUM p-N- IEepexonoM. JIMHHMCTOpPBI H
tupuctopsl. /Cp/

2.3

KonTtakTHbIE sBIIEHHS Ha TPaHUIE METAUI-TIOIYIPOBOAHHK. 3aNHPAIOIIUil
ciloi. DHepreTudeckue ypOBHU MHONYNPOBOAHUKA U Meraula. JluogHas u
mud¢dy3noHHas TEOpUHM BHINIPSAMIICHHS. BbIIpsMieHHEe Ha 3aluparouieM
KOHTaKTe MeTaJll-oayIpoBOIHUK. JIuonsl ¢ 6apbepoM IlloTTky.

KoOHTaKT 3JIEKTPOHHOTO W ABIPOYHOTO IOJYHPOBOTHHUKOB (P-N-TIEPEXON).
Beimpsimnienve Ha  p-n-nepexoge. bapbepHas eMKOCTb  p-n-nepexoja.
HMnysbcHbIE W BBICOKOYACTOTHBIC CBOMCTBa p-n-nepexona. Jduddysnonnas
eMKOCTb p-n-nepexona. I[Ipo6oit p-n-nepexona. IloaynpoBogHUKOBbIE AUOIbI
U uxX (yHKIMOHAJBHBIE BO3MOXKHOCTH. TyHHenbHBIE OHOABI. JIaBUHHO-
nposietHbie  auonbl.  Oddexr TIanna. [Juonst Tanna.  Ceeromuombl.
[TomynpoBOTHMKOBBIE KBAHTOBBIE T€HEPATOPHI.

bunonspusle Tpansucropsl. [IpuHuun nefcTBus, nmapamMeTrpbl U BbIXOJHBIE
XapaKTepUCTUKH OWTOJSIPHBIX TPaH3UCTOPOB. [lepexomHble mpomecchl B
Tpansucropax. [peiidosbie TpanzucTopsl. Ilonesble TPaH3UCTOPHI CTPYKTYPHI
MeTaJUI-ANAIIEKTPHK-TIONYIPOBOAHUK. ~ 30HHast  cTpykTypa. OOenHeHue,
UHBEpcUs U oOorameHue NPUIOBEPXHOCTHOW 001acTH INOJYHNPOBOJHUKA.
[osneBbIe TPaH3UCTOPHI C YIPABISIIONIMM p-n- epexonoM. /JIex/

16

JI1.1J12.1 J12.2
0152335405

Pazpen 3. Iloriomenue cBerta W (OTOIIEKTPOHHbIE SIBJIEHUA B
NOJIyHPOBOIHUKAX

3.1

INornomenue cBera nonaynposogHukamu: Kosdounuent nornomenus caera.
CobcTBEHHOE  IOINIOLIEHUE  cBeTa. OKCUTOHbL.  llornomeHue  cBera
cBOOOIHBIMU HOCHUTENIIMU 3apsiga. [lepexoasl Mexay noasoHamu. IIpumecHoe
MOTJIOLIECHHE.

DoT031eKTpUUECKHE SBICHUS B MOIYIPOBOJIHUKAX:

DoTONpOBOAUMOCTh  IOJNYNPOBOAHUKOB. JIMHeHHas M KBaapaTU4Has
pexomOuHanuu Hocutenel 3apsnoB. Doropesuctopsl. DoToraabBaHUYECKUH
addexr. Potoanonsr. PotoanemeHTs. DOTOTPAHZUCTOPHI.

/JTex/

JI1.1J12.1 J12.2
0103233 3455

32

Ipopaborka nexnnoHHOTO Martepuana. IloaroroBka U oOpMIICHHE OTYETOB
10 J1a00paTOpPHBIM paboTam.

Co6cTBEHHOE  IOINIOLIEHUE  cBeTa. OKCUTOHbL.  llornomeHnue cBera
cBOOOIHBIMU HOCHUTENIIMHU 3apsia. [lepexoasl Mexay noasoHamu. IIpumecHoe
MOTJIOLIECHHE.

DOoTONPOBOAUMOCTh  MOJYNPOBOAHMKOB. JIMHEHHass W KBaJgpaTU4Has
pexoMOMHanMH HocuTened 3apsagoB. Doropesuctopsl. DoToransBaHAIECKHI
sbdext. Dotonuoasl. PoroznemeHTs. POTOTPAH3UCTOPHL.

/Cp/

JI1.1J12.1 J12.2
013233 24 55

33

H3zydenue HOTONPOBOIMMOCTH HONTYIPOBOIHUKOB.
DOTOINCKTPHYCCKHE CBOMCTBA 3IEKTPOHHO-BIPOYHOrO IIEPEX0/a.
/JTab/

J1.1J12.1 J12.2
0105233 354 55

Pa3nen 4. Unast koHTaKkTHas1 padoTa

4.1

WnnuBuayanbHble KOHCYJIBTALMY, TeKyIuil KoHTpois /KP/

6,9

JI1.1J12.1 J12.2
0103233 5455
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6. POHJ OIEHOYHBIX CPEJICTB

6.1. IlepeueHb BUIOB OLIEHOYHBIX CPEACTB

CobecetoBaHUE U OTUETHI TI0 JIAOOPATOPHBIM PabOTaM.
Tect
3auer

6.2. Tunospie KOHTPOJIbHbIC 3aIaHUSl U HHBIC MAaTEPHAJIbI IJIs1 TeKyI]_leﬁ arrecranuu

Bomnpock! 1is cobecenoBanus 10 J1aOOPaTOPHBIM paboTam:

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

2. HapucyiiTe cxeMy 3HEpPreTHYECKHX ypOBHEH B 0OIACTM KOHTAaKTa METa/UI-TIONTYNPOBOJHUK N- U P-THIA MPH paboTe BEIXOJA W3
MeTaia 0omblie, 4ueM paboTa BbIXO0JA U3 OIYIPOBOJHUKA, U HA000POT 0€3 I0Aauu BHEIIHETO HAIPSDKEHHUS.

3. Hapucyiite cxeMy 2HepreTH4ecKux ypoBHEH B 001aCTU KOHTAKTa METAJLI-II0JIyIPOBOAHYUK N- MM P-TUIA IIPH [0Ja4e

BHEIIHETO MOJS.

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

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

6. KaxkoBa npupo/a BOSHUKHOBEHUS KOHTAKTHOM Pa3HOCTH IOTEHIMAIOB HA FPAHUIIE KOHTAKTa N- U P-MOIyIPOBOJHUKOB?

7. IToueMy B 007aCTH KOHTAKTa N- U P-NOIYIPOBOJHUKOB BO3HUKAET IOTEHIUATIBHBIN Oapbep?

8. OOBACHNTE HA SHEPTeTHUYECKOH JHarpaMMe p-n-Tiepexosia, Kak H3MEeHAETCS BBICOTA IIOTCHIIHAIBHOTO Oapbepa IpH IPUIIOKEHHN K
IepeXo/ly BHELIHETo CMelIeHHs (IIPIMOro U 00paTHoro)?

9. OOBsICHHUTE MPHYMHBI, TPUBOIIIINE K PA3THIMIO MEXIY TOKAMH IPH NMPSIMOM M 0OPaTHOM BKITIOYEHHSIX IOIYIPOBOIHHKOBOTO
quoja.

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

11. OObsicHUTE YCTPOUCTBO U MPUHIMII JEHCTBUS OUMOISPHOTO TPAH3UCTOPA.

12. TToyemy B paboueM pekHMe K KOJUIEKTOPHOMY IepeXo Iy MPUKIIaIbIBAETC 00paTHOE HAPsDKEeHHe?

13. OObsicHUTE IPUUUHY TEMIIEPaTypHOro Apeiida XapaKTepUCTUK TPAaH3UCTOPOB.

14. IloyeMy BXOJIHBIE XapAKTEPUCTUKH KPEMHHUEBBIX U T€PMaHUEBBIX TPAH3UCTOPOB CIBUHYTHI IPYr OTHOCUTENBHO APYTa BAOIb OCH
HaIpsDKeHAN?

15. Kak mo cIBUry BXOAHBIX XapaKTEPUCTUK IE€PMAHUEBOIO M KPEMHHUEBOIO TPaH3UCTOPOB OLEHUTh DPA3HUIy B INUPUHE
3aMpemnieHHON 30HbI?

16. ITouemy 006:1aCTb p-NI-I€pPeX0/ia Ha3bIBAIOT OOECIHEHHBIM CI10eM?

17. Yro Takoe OapbepHasi eMKOCTb P-I-IEPEX0/ia U KAKOB MEXaHHU3M €€ BOZHUKHOBEHHSI?

18. Kak u3MeHseTcs BeIUuuHa 6apbepHON eMKOCTH pP-II-IEPeX0/1a B 3aBUCUMOCTU OT 0OPATHOIO CMELIEeHHs?

19. Hapucyiite rpagyik ©U3MEHEHHS TNIOTHOCTH 0OBEMHOTO 3apsijia Ul PE3KOT0 M IIABHOTO P-TI-TIEPEXO0/I0B.

20. Yro takoe 1uddy3uoHHas: eMKOCTb p-NI-NEPeX0a U KAKOB MEXaHU3M €€ BOSHUKHOBEHMS?

21. KakoBa npupojia TyHHENBHOTO 3 dexra?

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

23. Kak paccuuThIBaeTCs TOK Yepe3 TYHHEJbHBIH MO/ NIPH 1Mo/1a4e 00paTHOTO CMEIIeHHs?

24. Kak paccuuTbIBaeTCs TOK Yepe3 TYHHENbHbIH AHO[ IIPU NPSIMOM CMEIeHUu?

25. KakoBbI OCHOBHBIE OCOOCHHOCTH BOJIbT-aMIICPHOIN XapaKTePUCTUKU TYHHEIBHOTO quoaa?

26. OOBSICHUTD IPUYKHY BO3ZHHUKHOBEHUS (OTO-3.11.C.

27. 3anucaTh ypaBHEHHUE JUIS TOKOB uepe3 (POTOIIEMEHT JJisi PA30OMKHYTOH LIEMH B TEMHOTE.

28. 3anucaTh ypaBHEHHUE JUII TOKOB uepe3 (POTOIIEMEHT ISl pA30OMKHYTOH LIENH MPU HATUYUH OCBELICHNUSI.

29. BeIBeCTH OCHOBHOE ypaBHEHHE MOTYTIPOBOJHUKOBOTO (hOTOIIEMEHTA.

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

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

32 .KakoBa cBs3b MEX/y HANpPsHDKEHHEM XOJIOCTOrO X0J1a M TUIOTHOCTBIO MOTOKA M3ITyUeHHS?

33. BeiBecTH ypaBHEHHE IS BOIBT-aMIIEPHOH XapaKTEePUCTUKH (HOTONMPHEMHNKA, paOOTAIONIETo B (POTOANOTHOM PEKIME.

34. Tlouemy BosbT-aMII€pHas XapakTepUcTUKa (HOTOAUOA B UETBEPTOM KBaJPAHTE COBNAAACT C BOJIbT-aMIICPHOI XapaKTepPUCTUKON
(doroanementa?

Tunosoii Tecr:

1) SABnsercs nu ¢pyHkuus broxa BonHOR?

a) ma

0) HeT

2) Kakoit nepnoquuHOCThIO 001a1aeT GyHKIus bioxa?
a) OTHOMEpPHOU

0) AByXMepHOU

B) TPEXMEPHOMH
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6.3. TunoBbie KOHTPOJIbHbIE BONMPOCHI U 33JaHUS JJIsI MPOMEKYTOUYHOI aTTeCTAIUN

Bormpocsl k 3auery:

. Ypasuenwns Lllpeannrepa ans kpucrasmia.

. Annabaruueckoe npubnmkenue (mpudnumxenue bopua-OnmnenreiiMepa) 1 BaJeHTHas alIPOKCUMALIUS.

. OnHO37eKTpOHHOE nprbIMKeHne (nmpudmmkenne Xaptpu-Doka).

. @ynxknus broxa.

. Meton Kponwura-Ilennu.

. IlepBas 30Ha bpunntosHa. /lyucriepcuOHHbIE KPUBBIE.

. Crioco6s1 momydeHust p-n-nepexoja. PaBHOBeCHOE cOCTOSHHE P-N-TIepexoa.

. bappepHas eMKoCTb p-n-nepexona.

. Toku, npoTekaroiue yepes p-n-nepexo.

. UmnynbcHble cBoiicTBa p-n-niepexoaa. Jnddy3noHHas eMKOCTh p-n-nepexoa.

. BBICOKOYaCTOTHBIE CBOWCTBA P-N-NIEPEXOA.

. IIpo6oii p-n-nepexona.

. TyHHenbHBIE IUOMBI.

. JIJaBUHHO-TIPOJIETHBIE AUOABI.

. BosHnkHOBeHHE oTpunaTensHON qudhepeHnHaTbHON TPOBOANMOCTH B TIOIYIPOBOAHUKAX B CHIIBHOM 3JIEKTPHIECKOM TI0JIE.
. DNeKTpOCTaTHYECKUE JOMEHBI B MOTynpoBoaHuKax. D dexrt 'anna. [luonsl I'anna.

. IIpuHIHUI paboTa GUIONAPHOTO TPAH3UCTOPA.

. ITapameTpsl TpaH3UCTOPOB.

. BeIX0O/1HBIE XapaKTEPHCTUKU TPAH3UCTOPOB.

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

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

. TpaH3UCTOPBI ¢ YIPABILAIOLMUM P-N-NIEPEXOJOM.

. Ilormomenne cBeTa MoIynpoBOIHAKAMH: KO3(D(HUITMEHT MOTTIONIEHHS CBETa, COOCTBEHHOE TIOTJIOIMIEHHE.
. Oxcuronsl. [lornomenue cBeTa cBOOOIHBIMU HOCUTEIAMU 3apa0B. [IpuMecHOe HOIIOIEHUE.

. M3iryyenue cBera noaynpoBOJHUKAMU.

. ©OTONPOBOAUMOCTH MTOIYIPOBOJHUKOB.

. ®OTOTPaH3UCTOPHI.

O LN AW~
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6.4. Kpurepun oueHuBanus

Kputepuu onieHrBaHus codeceI0BaHUS U OTYETA 0 JabopaTopHbIM paboTam:

3aganust K 1a00paTOpHBIM PaboTaM CTYICHTHI BBIMOJIHSIOT B TSUCHHE CEMECTPa BO BPeMsl MPOBEACHHS JIA0OPATOPHBIX 3aHATHH U B
(dbopme camocrosTenbHoOl paboThl. Kakaas pabota BKIIFOYAET MATH CTAIMH: OTBET Ha KOHTPOJBHBIE BOMPOCHI (JIOMyCK K padote),
BBINIOJIHEHHE PabOThl HA JKCIEPUMEHTATIBHONH YCTAHOBKE, NMPOBEICHUE PACUYCTOB U IMOCTPOCHHE TpaMKOB COINIACHO 33/IaHHIO,
odopmIeHHE OTUeTa, clada OTYeTa MPEroJaBaTelio. B TeueHne cemecTpa CTYAEHT JODKEH COAaTh OTYET MO KaXIOH J1a00paTopHOIt
pabote. OTYET MO TEeME CUUTACTCS CIAHHBIM BO BPEMsl, €CJIM OH CIaH B TCUCHHE MECsIa MOCIe TPOBEICHHs T1abopaToOpHOil paboTHI.
ITocne cmaun 0T4ETOB 1O BCEM paboOTaM CTYJCHT mojy4aeT 37 OaloB U MOJIydaeT JIOMYCK K CAaye 3a4eTa 1Mo TEOPETHYECKON YacTH

Kypca.

ITpoMexxyTo4Has aTTecTalys IPOBOAUTCS B JopMe 3aueTa B [[Ba HTaIa.

Ha mepBoM 3Tare npoMexyTOYHOH aTTeCTaI[lX IPOBOJHUTCSA TECTHPOBAHHE, OCYIIECTBIIIEMOE BO BPeMsI JICKI[HOHHBIX 3aHATHIA.

Ha BTOpOM 3Tane CTyIeHT OTBEYaeT Ha BONIPOCH 3a4E€THOr0 OuieTa. 3aueTHbIil OuieT conepkut 1 Teopernueckuii Bonpoc. Bo Bpems
MOATOTOBKH MOYKHO HCIIOB30BaTh CHPABOYHBIC MaTEPHAITBL.

Kpurepuu onieHnBaHus 3auera:

IMepBerit 5Tan 3adera — TecTupoBanre. CTyIEeHT OTBEYAEeT HA BOIIPOCHI TECTA BO BPeMsI MPOBEICHUS JICKIMOHHBIX 3aHATHI. Bcero
BOIIPOcOoB B TecTe 54. Kpurepuil oneHnBanus TecTa: KaX/Iblii IpaBUIbHbIH oTBET — 0,5 Gamta. MakcuManbHOE KOJTUYECTBO 0a/LIoB —
27. YtoOBI TecT OBLI 3a4TeH, CTYAEHT HOJDKEH HaOpaTh MUHAMYM 15 6amnoB. Eciu TecT He 3a4TeH, TO IO BTOPOTO 3Tala 3K3aMeHa
CTYJICHT HE JIOITyCKaeTCsL.

Bropoit stam 3agera. CTyaeHT OTBeUaeT Ha TeOPETHIECKUE BOIPOCH Omneta. MakcHMaIbHBIN 6amt 3a oTBeTHI Mo Omery — 30.
Kpurepuu orieHuBaHUS TEOPETUYECKHX BOIIPOCOB OMIIeTa:

XapakTepuCTHKH OTBETA:

1) 3HaeT «TeopeTHuecKuii MUHUMYM», T.€. OTBEYaeT Ha BONPOC 0a30BOr0 ypOBHS M 3HAET OCHOBHBIE IOHATHSA, COOTHOLIEHUS (0e3
BBIBOJIA), HA3BaHUE U (PHU3UUCCKHIA CMBICI BEJIMYMH 110 IpyruM Borpocos Ouiera (10-30 Gannos).

2) He MoxeT npaBUIIBHO OTBETUTH Ha BOIPOC 0a30Boro ypoBHs (0-5 GayuioB).

IMpu noxBeeHNN HTOTOB OAJIIBL, TTOIYYCHHBIE 32 TPH 3Talla, CyMMHPYIOTCS.

Kpurepun oneHuBaHus 3auera:

0-60 O6anmnoB — "He 3auTeHO";

61-100 6amioB - "3a4yTeH0".
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7. YHEBHO-METOJINMYECKOE I TH®OPMAIIMOHHOE OBECIHHEYHEHUE JTUCHUIIJIMHBI (MOAY JI5I)

7.1. PexoMeHnyemas autepatypa

7.1.1. OcHOBHas IUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Cunopenxo E.H., IMonynpoBoAHUKOBAs 3JIEKTPOHUKA: ydeOHOE ITocoOue PocroB-Ha-/lony : 3bC
Maxno A.C., llnoma |(https://znanium.com/catalog/document?id=357420) WznarenbcTBO
A.B. IOxHoOrO
(benepanbHOTrO
YHUBEpCUTETA
(fodV), 2019
7.1.2. Jlono/IHUTe/ILHASL JIUTEPATypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narensctBo, ron| Pecypc
JI2.1 |Tposu 1L E. TBeploTenbHas 3NEKTPOHUKA: yueOHoe nocodue Tomck : Tomckuit 3bC
(https://biblioclub.ru/index.php?page=book&id=208664) rOCyIapCTBEHHBIN
YHUBEPCUTET
CHCTEM
YIPaBICHUS U
PaIrOdIEKTPOHHK
u, 2006
JI2.2 |Ilanromkun H.H. Ousnka MOIYNPOBOJHUKOB U  MONYNPOBOAHUKOBBIE IPUOOpPHL: (Boponex : 9bC
yuebHoe mocobue OI'BOY BIIO
(https://znanium.com/catalog/document?id=295140) BTJITY um. I.®.

Mopo3oBa, 2016

7.2. Ilepeuyens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UHTepHeTt"

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

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

33 [FOpaiiT [OnexkTpoHHbI pecypc] : anekTponHo-6ubmmorednas cucrema (ObC) / u3natenscrBo FOpaiit. - URL: https://urait.ru/

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

95 |eLIBRARY.RU [OnextponHslii pecypc] : oduekrpoHHas Oubiauoreka / Hayu. osmexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp

7.3 Ilepeyenb MHGPOPMALOHHBIX TEXHOJIOT U

7.3.1 [IporpammHoOe obecnieueHue

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 [OnextpoHHblil pecypc] : 6a3a mannbix / 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. anrn. — Pexum 10CTyna: TOJIbKO U3 CETH YHUBEPCHUTETA.
— TeKCT : 2IeKTPOHHBIH.

3. Web of Science : mynpTuaucnuminHapHas pedepatuBHas 6a3a naHHbIX / komnanus Thomson Reuters. — Pexxum goctyna: juis
3apeructpup. noib3osareneii Yenl'V. — TekcT : 3eKTpOHHBIH.

4. Scopus : pedeparuBHas 06a3a nmansbix / Elsevier BV. — URL: http://www.scopus.com/ — 3. anrn. — Pexum nocryma: st
3apeructpup. nonb3zoBareneil Yenl'V. — TeKCT : 3JIeKTPOHHBIM.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — fI3. anri. — Pexxum nocrymna: s 3apeructpup. nois3osareneid Yenl'yY.
— TeKCT : ANEKTPOHHBIH.
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIIMITIJIMHBI (MOAY JIST)

Z[J'ISI peainsauu JUCHHUIIINHBI UCIIOJIb3YIOTCS y‘IC6HLI€ ayJuTOpUn Aj1s1 NPOBCACHUSA 3aHATUN JICKHUOHHOT'O THUIIA, AJIs1 IPOBEACHUS
3aHATUH CEMHUHApPCKOI0 THUIIA, I MNPOBCACHHUSA TPYINIOBBIX W HWHIAWMBUAYAJIBHBIX KOHCyJ’IBTaI.[Hﬁ, UL TCKYHICTO KOHTPOJIA H
HpOMe)KyTO‘IHOﬁ aTTeCTallly, a TAK)KC ay AUTOPUHN IJIsd CaMOCTOSITEILHOM pa60TI>I.

VYueOHBlE ayAUTOPUM YKOMIUIEKTOBAHBI —CIICHUANN3UPOBAHHOW MeOenbl0 M TEXHHYECKHMH CpEeICTBAaMHM OOydYeHHs -
MyJIbTUMEAUNHBIM 000pYJOBaHUEM (3KPaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jnst poBe/ieHUsT 3aHTUl JISKIIMOHHOTO THIA MPEJIAararoTcsl Habophl TEMOHCTPAMOHHOTO OOOPYAOBAHKS M Y4eOHO- HArJISITHBIX
ocoOuit (MyJIbTUMEINITHBIC TPE3CHTALINH ).

JlaGopaTopHbIe 3aHATHS MPOXOAAT B yYEOHOW JIaOOpaTOPHU PATUOCIIEKTPOCKONMH M (HU3MUECKON 3JIeKTPOHUKH (ayxutopus 129
yueOHbIi kopryc Nel). MaTepuaibHO - TEXHUYECKOe 0OecrieueHre PUBEICHO B acnopre JabopaTopuu.

Jns caMOCTOSITeNIbHOM paboThl CTyJEeHTa MCIHONb3YyloTca ayauropus Ne205 - umranbHbid 3am Ne3 (yueOubiii xopmyc Nel) u
aymutopusi Ne206 - SIEeKTpOHHBIN YWTANBHBIN 3ai (CHenuaan3upoBaHHBIA MeawmaneHTp) (yueOHbri kopmyc Nel), ocHameHHBIE
IEePCOHANBHBIMUA KOMIIbIOTEpaMHU, MYJIbTUMEIUNHHON ammapaTypoil. B aynutopusx obecredeH NOCTYN K Pa3iIMYHON CIPaBOYHOM
JHUTEpaType, SHIUKIONEANIM, OHOIHOrpadIecKiM 1 ITOTHOTEKCTOBEIM 0a3aM JaHHBIX, HHOPMAIMOHHBIM pecypcaM «HTepHeT».

9. METOJIMYECKHUE YKA3ZAHUS 1151 OBYYAIOIIUXCS 10 OCBOEHHUIO JUCIIUIIMHBI (MOLY.JIsT)

OcBoeHue coaepxkanusi y4eOHO! nucuuIuinHbl «I1omynpoBOIHIKOBas AIIEKTPOHUKAY OCYIIECTBISETCS Ha JICKIHSX, JJaOOpaTOpHBIX
3aHATHUAX U B IPOLIECCE CAMOCTOSTENbHOM yueOHOM AEeATEIbHOCTH CTYICHTOB.

Jlexuuu COCTaBISIIOT OCHOBY TEOPETHYECKONH IOJATOTOBKM CTYJEHTOB C IL€NbI0 TOHUMAHUS MMM CYIIHOCTH JUCLUIUIMHBL.
JleKUWOHHBIE 3aHATHS IOCBSILEHBl PACCMOTPEHMIO KIFOUEBBIX, 0a30BBIX IMOJOKEHHH IUCIHMIUIMHBI M PAa3bsCHEHUIO yUeOHBIX
3a7aHui, BBIHOCHMMBIX Ha CaMOCTOATEIbHYIO NPOpabOTKy. B Xone JEKIMOHHBIX 3aHATUH HYXKHO KOHCHEKTUPOBATh Y4YeOHBIH
Marepuai, o0paniaTh BHUMaHUe Ha KaTeropuH, (OpMYIHPOBKH, PAaCKPHIBAIOIINE CONlEp)KaHHE TEX MM WHBIX SBJICHUH U MPOLECCOB,
3a71aBaTh MPENOJaBaTeII0 YTOUHSIONIIE BOIPOCH! C LIENbI0 YSCHEHHS TEOPETUUECKUX MOJI0KEeHUH. JISKIINN TOJDKHBI aKTUBU3UPOBATh
[IO3HABATENIFHYIO JESTENFHOCTh OOYYaIOMUXCs, BBI3BIBATH WHTEPEC K IMOCTABIEHHBIM NpoOJieMaM U HalpaBICHHSM DPa3BUTHS B
npogeccuoHanbHOH 001acTH, GOpMHUPOBATh UX MPO(ECCHOHANBHBIM KPyro3op, aHaJMTHYECKUE KadeCTBa, TBOPUECKUH MOAXOJ] K
W3YyYEHHIO JUCHMIUIMHBI, OINpPENENATh HANPABJICHUS JalbHEHIIEro caMOCTOATENFHOIO H3Yy4YeHHS M IPAKTHYECKOrO OCBOCHHUS B
JnaHHOH o6nactu. M3noxeHue Marepuana JCKIUH AODKHO HOCUTh NMPOOIEMHBIM, MHHOBAIIMOHHBIN XapakTep, CIOCOOCTBYIOLIMH
(OpPMUPOBAHHIO M PA3BUTHIO COOTBETCTBYIOIIMX KoMITeTeHIMH. [IpermoaBaTento HEOOX0ANMO OIMPATHCS Ha OCHOBHYIO JIUTEPATYpY,
IIPEACTaBICHHYIO B pabodell mporpaMMe AaHHOW AMCLUIUIMHEBL, a Takke Ha yd4eOHble mOocoOusi, MOHOTpadHH, HaydHbIE CTATbU U
NEPUOANYECKHUE U3JaHUS U3BECTHBIX CIIEIIMAIUCTOB B JaHHOHU o0nacTu.

JlaGopaTopHble pabOThI IpeIHA3HAUYEHBI U1 TPHOOPETEHHS OIBITa NPAKTUIECKON peaIn3aliiy IOJydeHHBIX TEOPETHYECKUX 3HAHHUM.
Vka3aHus K 1a0OpaTOpHBIM paboTaM HpopabaThIBAlOTCS CTYAEHTaMH BO BpPEMsS CaMOCTOATENbHOU moAaroroBku. HeoOxomumblit
YPOBEHb TOATOTOBKH KOHTPOJIUPYETCS NpPENoAaBaTeleM Hepe] MpOBeACHHEM J1abopaTopHbIX padoT. Ha mabopaTopHBIX 3aHATHSIX
CTYJIEHTbl OBJaJE€BaIOT I€PBOHAYAILHBIMU NPO(ECCUOHANBHBIMU YMEHUSIMU U HaBBIKAMU, KOTOPbIE B JalbHEHIIEM 3aKpEILIIOTCA U
COBEPIICHCTBYIOTCS B IIPOLIECCE MMPOXOXKICHHUS YyIeOHOM 1 TPOM3BOACTBEHHOH MPAKTHK.

CamocrosTenbHass paboTa CTYAEHTOB BKIIOYAET INPOpabOTKy JIEKIMOHHOIO Kypca, IOAIOTOBKY K JIaOOpaTOpHbIM paboTam,
BEIIIOJIHEHHE BCEX 3asBICHHBIX B pabodedl HporpaMme BHIOB CaMOCTOSATEIBHONW PaOOTHI (BBINOJIHEHHE AOMAIIHHUX 3aJaHuil).
CamocrosTenbHas pabora NpegycMaTpUBaeT HE TOJIBKO MPOpabOTKY MaTepuanoB JIEKLIHOHHOIO Kypca, HO M UX PACIIUPEHUE B
pe3ynbTaTe MOWCKA, aHAN3a, CTPYKTYPUPOBAHMS M NPEICTABICHHS B KOMIIAKTHOM BHJIE COBPEMEHHOH HMH(pOpManuM U3 BceX
BO3MOXKHBIX UCTOYHHMKOB. B Xone camocTosiTenbHOH paboThl HEOOXOAUMO U3Y4YUTh 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 ciaydae mpuMeHeHUs HpH OOYYeHHH IHMCLMIUIMHBI 3JIEKTPOHHOTO OOYYeHWs, IUCTAHIIMOHHBIX O0pa30BaTENIbHBIX TEXHOJIOTHH
oOuieHre 00yvyaroIuxcsi ¥ MPEernoJaBareis OCYIIECTBISETCS B PEXHUME peallbHOrO BpeMeHM (OHJIaH-JIeKunu (BeOHHAphI), YaThl,
BHJICO-KOH(GEPEHIIMY U JIp.) WIH OTJIOKEHHOTO BpeMeHH (cucTeMa aucTaHIuoHHOro obydenuss Moodle, MS Office365, dopymsl,
9JIEKTPOHHAS TI0YTA U JP.).

IIpu oOy4deHHH JHI ¢ OrpaHMYECHHBIMH BO3MOXKHOCTSMH 3I0POBBSI JJIEKTPOHHOE OOydYeHHE, JMCTAaHIMOHHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTMH MPEAYyCMAaTPHUBAIOT BO3MOKHOCTh ITpUEMa-repeaaiu I/IH(i)OpMaL[I/II/I B JOCTYIIHBIX JJI HUX (bopMax.

Peanuzarust qUCHUIUIMHBI ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHHMs, TUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHooruil (nanee — 20,
JOT) ocymectBisiercst Ha ocHOBaHUM «IlooKeHHs 0 peanu3alii OCHOBHBIX M JIONOJHUTENBHBIX 00pa3oBaTENbHBIX MPOrpaMM C
IIPUMEHEHHUEM JJIEKTPOHHOTO OOy4YeHHS M JWCTAHIMOHHBIX O0pa3oBaTeNbHBIX TEXHOJIOTHMH B (emepanbHOM TOCyIapCTBEHHOM
010PKETHOM 00pa30BaTEIbHOM YUPEXKJSHUH BBICIIEr0 00pa3oBanus «UensOMHCKUM rocy1apCTBEHHbINH yHUBEPCUTET, «IlooxeHus
0 TopsiiKe 3adeTta 00YJAIOMIMMHUCS MO OCHOBHBIM NMPO(ECCHOHAIBHBIM 00pa30BaTeNIbHBIM IPOrpaMMaM BEICHIEro 00pa3oBaHHS B
OI'BOY BO «Uenl'V» pe3ynbTaToB OCBOGHHUS B OpPraHM3AIMAX, OCYIIECTBIISIOIUX OOpa30BaTEIbHYIO NESITENIBHOCTh, YUEOHBIX
MIPEIMETOB, KypCOB, TUCIMIUIMH (MOIYJe), MPAaKTHK, JOMOJHUTEIBHBIX 00pa30BaTeIbHbBIX IIPOrpPaMM» MOCPEICTBOM 3JIEKTPOHHON
uHpopmaronHo-oopaszoBarensHoil cpenpl ®I'BOY BO «YHenl'V». B uckmountensHbIx ciaydasx (Gopc-Maxop M T.I.) HpU
peanu3annu oOpa3oBaTenbHOI aesTensHOCcTH ¢ npuMeHeHueM D0, JJOT MoryT npuMeHATh KOMIIOHEHTHI, HE BXOASIINE B IIepe4YeHb
3JIEKTPOHHOI MH(POPMALIMOHHO-00Pa30BATENBHOM CPEbI.
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10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCHHUIIJIMHBI OBYYAIOINUMUCSA C THBAJIMTHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSMMU 310POBbA

OcBoeHMe AUCHMIUIMHBI MHBAJIMIAMU U JIMLIAMH C OTPaHHYEHHBIMUA BO3MOXKHOCTSIMH 370POBBS OCYILECTBISIETCS C MCIIOJIb30BAHUEM
CIeHMANbHBIX TEXHHYECKUX CPENICTB U T0JI0 NH(GOPMALMOHHBIX TEXHOIOTHH, IPEIOCTaBIAEeMbIX PecypCHBIM y4eOHO-METOJUIECKUM
LEHTPOM 110 00YUYEHUIO UHBAIUAOB U JIUL C OrPaHUYEHHBIMU BO3MOXKHOCTAMHU 370poBbst UenlV no 3anpocy obyuaromerocs.

1. MoOuibHbBIE CIENHAIbHBIE TEXHUYECKHE CpPEeICTBAa JUIA JMI C HAapyLICHWAMH 3pEHHs: IOPTAaTHBHBIA KOMIIBIOTED C
BBOJIOM/BBIBOZIOM I1pudToM bpaiins ¢ cunrezatopom peun «ElBraile-W14J G2»; HOyTOykH ¢ IPOrpaMMHON 3KPaHHOIO IOCTYIa
NVDA; »1eKTpOHHBIC YBEJIWYUTEIN ISl yNAJICHHOTO MPOCMOTPA; BUACOYBEIMYUTENIN MNOPTATHBHBIC, TH(IIOILIICep; HU(PPOBBIC
JTUKTO(QOHBL.

2. MoOunbHBIE cHenUaIbHBIe TEXHUYECKUE CPEeACTBa IS JIMI C HApYIICHHSMH CIyXa: CUCTeMa CBOOOIHOTO 3BYKOBOTO IIOJS CO
BCTpOEHHOH coBMecTUMOCTbI0 ¢ FM-ycrpoiictBamu; paauokinaccel «CoHer-PCM» ¢ mepenaTyMkoM, 3ayIIHbIM HHIYKTOPOM U
WHAYKUUOHHOH meTiieit; cucteMa MH(OpPMALMOHHAS Ul ciabociblamux nepeHocHas «Mcrok» A2 co BCTPOCHHBIM ILIEEPOM —
3BYKOBBIM MH(OPMATOPOM; JOKYMEHT-KaMepa; IporpaMMHUpYyeMble CIIyXOBBI€ alnapaThl HHIUBHUYaIbHOTO [10JIb30BAHUS.

3. AccuctuBHble WH()OPMAIIMOHHBIC TEXHOJIOTHH: MPOrPaMMHOE O0ECleYeHHE 3KPAHHOTO JOCTyna ¢ CHUHTe30M peun NVDA;
IIpOrpaMMbl SKPaHHOI'O YBEIUUECHUS; IPOrPaMMbl PEYEBOI0 CHHTE3a /I KOMIIBIOTEPOB U HOYTOYKOB; IIPOrpaMMbl PEYEBOI0 CHHTE3a
JUISL MOOMIJIBHBIX yCTPONCTB; KpaHHasl KIaBUATYypa; SKpaHHas JIyIa.

ITpu HeoOXomuMOCTH Jull OOYYAIOIIMXCSl C HapyLIEHUsMHU 3peHHs Ha pabouMx MecTax [yl IMPOBEACHHS MPAaKTHYECKUX WIU
nabopaTOPHBIX 3aHATHI yCTaHABIMBAeTCs CHEUUalbHOE NporpaMMHoe obecriedeHue (mporpamMma pedyeBoil HaBuramuun NVDA,
peueBble CHHTE3aTOPbL, SKPAHHbIE JIYTIBI).

B yueGHble ayauTopuu oOecrieunBaeTcs OECHPENsTCTBEHHBIA IOCTYH Ul OOYYaroUIMXCS HWHBAIWAOB M OOYYAIOIIUXCS C
OIpaHUYEHHBIMH BO3MOXKHOCTSMH 370pOBbi. B kaxmgoll aymuropuu, rae oOy4yaloTCs HHBAIMABI U JIMLIA C OIPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI, ITPEAYyCMATPUBAETCSI COOTBETCTBYIOIIEE KOJTHMYECTBO MECT JUIS OOYYAIOIIMXCS C yYEeTOM HapyIIeHUH UX
3/I0POBbA.

Jns OCBOSHWS MUCHUUIUIMHBI MHBAIAAAM M JIMLIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 30POBBSI TPENOCTaBISIETCS HOCTYI K
IeYaTHbIM UCTOYHUKAM, UMEIOLIIUMCS B HayyHOH Oubianorexe Yenl'V, ¢ HOMOIIBIO CHENUaIbHBIX TEXHUYECKUX CPEACTB; NOCTYI K
JIEKTPOHHBIM HCTOYHHMKAM, IPEICTABICHHBIM B (popMe IJIEKTPOHHOTO JOKYMEHTa B (oHIe HayuHO# OmbOnmorexn Yenl'Y wmmm
IEKTPOHHO-OMOIMOTEUHBIX CUCTEMAaX, C IOMOINBIO CHEIMANbHBIX TEXHUYECKHX M NPOrPaMMHBIX CpelCTB (pabouee MecTo it
HE3PSYEro MOJIb30BaTeNsl C MPOrpaMMHBIM OOECHEYEHHEM OSKpPaHHOTo JocTyma ¢ cuHTe3oM peun NVDA, pabouee mecto ¢
KOMIIBIOTEPHBIM POJUIEpOM U Ki1aBuaTypoii Clevy ¢ GonbIIMMH KHOIIKAMU U C Pa3feNsIoneil KIaBUIIN HAKIaAKOM).
VY4eOHO-MeTOANYeCKHe MaTepuaibl Uil 00YJalOUXCs U3 YHCIa WHBAIUAOB W JIMI C OrpaHHYEHHBIMHA BO3MOXXHOCTSIMU 3I0POBBS
IPEeOCTABISIOTCS B hOpMax, alallTUPOBAHHBIX K OTPAaHUYEHHSM UX 370POBbSl U BOCIPHUATHS HHYOPMAIUH:

Jist 1 ¢ HapyIIeHUsIMU 3peHUS:

- B NIeYaTHO# popMe yBEIIMYEHHBIM HIPUPTOM,

- B (hOpME IIEKTPOHHOIO AOKYMEHTA,

- B hopme aynuodaiina,

- B Ie4aTHo# dopme mpudrom bpaiins.

Jnst nun ¢ HapyIIeHNsIMH CTyXa:

- B Ie4aTHOH hopme,

- B (hOpMe DIIEKTPOHHOTO JOKYMEHTA.

Jist 1 ¢ HapyIIeHUs MU OTIOPHO-ABUIaTEIbHOTO amnapara:

- B eyaTHo# dopme,

- B (hOpME IIEKTPOHHOIO JOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00YyYaroIuXCsl.

Jnst THBaJIMIOB | JIUII ¢ OTPAaHMYECHHBIMUA BO3MOKHOCTSIMHU 3{0POBBSI OCBOCHHE AUCHUILTIHBI MOXKET OBITh YaCTUYHO MM IOJIHOCTBIO
OCYILECTBIICHO C UCIIOJIb30BAHUEM JIMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHoIoruii (Moodle, Adobe Connect Pro u mp.).

B 0oCBOCHMH AWCHUIUIMHBI WHBAJHAAMHU U JIMIAMH C OTPaHUYSHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI HCIIONIB3YETCS WHIUBHIyaTbHAS
pabora. Ilox mHAMBUAYaIbHOW pPabOTOM moapa3yMeBaercsi ABe (HOPMBbI B3aUMOICWUCTBHS C NpENOJaBaTENIeM: HHIUBHIyalbHas
yueOHast pabora (KOHCYJIBTallK), T.€. JOIOJHHUTEIBFHOE pa3bsCHEHHE yuyeOHOTO MaTepuaia M yriryOJIeHHOE H3yUeHHe MaTepuaina ¢
TeMu O0Oy4alomMMHCS, KOTOpPbIE B 3TOM 3aHHTEPECOBAaHBI, U WHIUBMIyalbHAs BOCHHUTaTeNbHas pabora. MuHauBnayanbHbIE
KOHCYJIbTAIlUM HANpaBJeHbl Ha WHAMBUAyaIW3allMI0 OOYyYeHHS M YCTAHOBJIECHHIO BOCIHTATENFHOTO KOHTAKTa MEXKIY
npenojaBareneM 1 00ydalouMces: HHBAIUIOM MM 00y4aroIMMCs ¢ OTPAHHYEHHBIMU BO3SMOXHOCTSIMU 3/10POBBSL.

[pu npoBexeHNH MpoLEAypHl OLIEHUBAHHS PE3YJIBTATOB 00YUIEHHS HHBAIUIOB H JIMI C OTPaHMYSHHBIMUA BO3MOXKHOCTSIMH 310POBBSI
[0 AUCLUIUIMHE O0ECIIEYMBAETCS BBIIOJHEHHUE CIEAYIOLUIMX JOMONHUTENbHBIX TPeOOBAaHMN B 3aBUCUMOCTH OT HWHIUBHIYaIbHBIX
0cO0EHHOCTEH, 00yJaronHXCs:

a) MHCTPYKIMSA 10 IOPSAAKY HNPOBEAEHHS NMPOLEAYyphl OLEHUBAHUS MPEJOCTABIAETCS B JOCTYHNHOH (opMme (yCTHO, B MUCBMEHHOMH
(dopme, B mucbMeHHON Gopme mpupTom bpaiiiis, ycTHO ¢ HCIONB30BaHIEM YCIYT CYpAOIEepPEBOIUNKA);

6) nmoctynHas (opma NpeJOCTaBIEHMS 3aJaHUN OLIEHOYHBIX CPEICTB (B HewyaTHOH ¢opme, B medaTHOH (opMe yBETHUECHHBIM
mpudToMm, B mewyaTHo ¢opme mpudrom bpaiing, B GhopMe 3IEKTPOHHOTO IOKYMEHTA, 3aJlaHdsl 3aYMTBHIBAIOTCSI aCCHCTEHTOM,
3a7]aHus] IPEIOCTABIIAIOTCS C UCIOIB30BAaHUEM CYPIOIEPEBOJIA);
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B) J0CTynHas (opMa MpeAoCTaBICHUs OTBETOB Ha 3ajaHus (MMChbMEHHO Ha Oymare, HAa0Op OTBETOB Ha KOMIIBIOTEpPE, MHUCbMEHHO
mpudrom bpaiiis, ¢ HCoNb30BaHUEM YCIYT aCCUCTEHTA, YCTHO).

[Ipu npoBeaeHNY MpoLEYPbl OLICHUBAHUS PE3yJIbTATOB O0YUYCHHUSI HHBAIUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
MIpeTyCMaTPHUBAETCSl MCIIOIb30BAHNE TEXHUYECKUX CPEICTB, HEOOXOAMMBIX MM B CBSI3U C MX WHIMBHAYaJbHBIMH OCOOCHHOCTSIMH.
OtH cpencrBa MoryT ObITh mpenocrtaBiieHbl YenlY WM MOTYT HMCHOJIB30BaThCS COOCTBEHHBIE TEXHHUYECKHE cpenacTsa. [lpu
HEOOXOANMOCTH WHBAJIHMIAM U JIMLAM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI IIPEIOCTABISIETCS JOTIOIHUTEIBHOE BPEeMs IS
MOJIrOTOBKM OTBETA Ha 3a/IaHUsl, IPOLEAypa OLICHUBAHUS PE3YJIbTaTOB OOYUEHHS 10 JUCLUILUIMHE MOXKET MPOBOJUTHCS B HECKOJIBKO
9TAaroB.

[IpoBenenune mpouexypsl OLEHHBAHMS PE3yJIbTATOB OOYYEHHS WHBAJIMAOB W JIMI C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS
JIOITyCKAeTCsl C MCIIOJIb30BAHNUEM JUCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH.
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Pabouyasi nporpamMma JUCHUILIMHBI (MOAYJIs1) 0100peHa H peKOMEeH/0BaHA:
[TpopekTop no yuebHoOI1 paboTe yTBepxaeHO 24.04.2023  B.E. ®enopos
VYyeHbIM coBeTOM (U3UYECKOTO (paKyIbTeTa

[Ipotokon 3acenanus Ne 09 ot 20.04.2023

[Ipencenarens YueHoro cosera

¢uszmyeckoro ¢akyynbpTeTa COIJIaCOBAHO M.A. 3arpe6un
3acenanuem kadeapnl paanoQu3NKU U JIEKTPOHUKHU

[Iporokon 3acenanus Ne 09 ot 18.04.2023

3aBenyroumii kadenpoit COIJIaCOBaHO A.B. byrakos
ABTOp (COCTaBUTEIb) B.M. Uepnos

CrpykTtypa pado4eii nporpaMMsbl COOTBETCTBYyeT npukasy pekropa ®I'bOY BO
«Ueal'¥» ot «13» anpeas 2021 r. Ne 247-1
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