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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

1. HEJIN 1 3AJAYN OCBOEHUA INCIUAITIINHBI

Mean ocBOEHUA AUCIATIINHBI:

[enpio AMCUMIUIVHBL SIBJSETCS U3YyYEHUE AKTUBHBIX SJIEMEHTOB PAAUO3JIEKTPOHUKH, UX MOJENIEH,
o0acTeil 1 0COOEHHOCTEN UCTIOIL30BAHUS B PAJMOIIEKTPOHHBIX CUCTEMAX.

3agaun 0CBOEHHUS M CIUILINHbBI
- JIOCTUTHYTh TIOHUMAHUS TIPUHITUIIOB PA0OTH AKTHBHBIX 3JIEMEHTOB PaJMO3JICKTPOHUKHY.

-Jlatp MHpOpPMAIIMIO 00 OCHOBHBIX KCIUTYyaTAIIMOHHBIX XapaKTepUCTHKaX, TMapaMeTpax W CcXemax
BKJIIOUEHUS1 aKTUBHBIX JIEMEHTOB.

--[103HaKOMUTb C MOJAENSAMH 3JEMEHTOB /Jisi HUCIHOJb30BAaHUsI B KOMIIBIOTEPHBIX TEXHOJIOTUSIX
MPOEKTUPOBAHUS PAUOIIEKTPOHHBIX CUCTEM.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Hucrymmaa  «PU3MKa aKTUBHBIX SJEMEHTOB» OTHOCUTCS K 4HWCHy aucimiuimH Onoka B1.B.1,
NpeIHA3HAYEHHOTO JIJIs1 CTYAEHTOB, oOyJaniuxcs no Hanpasienuo: 03.03.03 Paguodusuka.

B npouiecce nzydenus agucuuiuinibl popmupytorcst komnereHuuu: [TK-1.

OcCHOBHbIE TOJIOKEHUS TUCHUILIMHBI UCTIONB3YIOTCS B JaJbHEUIIEM MPU U3YUYEHUU TAKUX JUCLIUILIMH
kak: [IlpenguruiomHass mipaktuka, IloaroroBka K mporeaype 3alluThl M 3alldTa BbITYCKHOU
KBIM(pUKAIMOHHON padoThl, PU3MKAa KOHIEHCUPOBAaHHBIX cpell, PU3MUecKre OCHOBBI TEXHOJOIHU
MHTErpabHBIX MHUKpocxeM, [loayrmpoBOMHUKOBBIE MPUOOpPHI C OTpUIaTebHbBIM AuddepeHIaaTbHbIM
coIpoTHUBIeHUueM, KoHCTpyrpoBaHue UHTErpaibHbIX MUKPOCXEM, MUKPOCOOPOK 1 CBEPXBBICOKOUYACTOTHBIX
MO/1yJIEH.

3. IEPEYEHD IIVTAHUPYEMBIX PE3VJIbTATOB OBYUYEHUA 110 JTUCHUILJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMH PE3YJIBTATAMH OCBOEHUA OCHOBHOM
IMPO®ECCHUOHAJIBHON OBPA3OBATEJILHOW ITPOT'PAMMBI

Koja u HanMeHOBaHNe peajn3yeMoil KOMIeTeHIUN IlepeyeHpb MUIAHAPYEMBIX Pe3yJIbTATOB 00yJYeHHsI O
JucouniInHe (MoIyJi0), COOTHECEHHBIX €
HHANKATOPaMH J0CTHKEeHUsI KOMIIeTeHIHil

[IK-1 Teopernyeckoe ucciae1oBaHUe NEKTPOHHBIX CPEICTB 3HATh:

OCHOBHbIE TOHSATHUS, KOHLEILMH, pe3yJbTaThl, 3aJaud U
METO/BI pPelIeHus 3a[a4 B 00J1aCTH IOJYIIPOBOJHUKOBBIX U
CMEXHBIX TEXHOJIOTUHL.

yMeThb:

[IPUMEHSTh OCHOBHbBIE METO/Ibl AHAIN3A JIEKTPUIECKUX CXEM
HEJIMHEHHBIMU ~ 2JIEMEHTaMHu, a TakKKe MeTOoObl HX
MaTeMaTHYeCKOro MOJEIMPOBAHUS.

BJIaJ1eTh:

METOJaMHM aHaJIM3a W CHUHTe3a SJIEKTPUYECKHX CXeM C

2/13



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET

dopma

@ — Paboyast mporpaMma AUCIUTUTAHBI

Ko n HaumMeHOBaHNeE peann3yeMol KOMIIETEHIHH

IlepeyeHb MUIAHHPYEMBIX Pe3yJbTATOB 00yUYeHHsI MO
JucouIInHe (MOIyJII0), COOTHECEHHBIX C
HMHANKATOPaMH J0CTHKEHUsI KOMIIETeH I

NOJYITPOBOAHUKOBBIMU JIEMEHTAMM.

4. OBIIAA TPYIOEMKOCTD JUCIHUITJINHDBI

4.1. O0beM QMCHUILINHALI B 3a4eTHLIX equannax (scero): 4 3ET

4.2. O6'beM JUCIHILIMHBI 0 BUaM y4eOHO padoTsl (B yacax): 144 yaca

dopma oOyueHus: ouHas

Buj yueoHO0# pa6oThI

KosmuecTBo yacos (hopma 00yueHust ouHas)

Bcero mo niany B 1.4. mo cemecTpam
5
1 2 3
KoHrakTHast paboTa 00yJaronmxcs ¢ 54 54
npernogaBareseM B cooTBeTcTBUM ¢ Y11
AyJauTOpHbIE 3aHATUA: 54 54
Jlexuyn 18 18
CeMHHApBI U TPAKTHYECKUE 3aHATUS - -
JlaGopaTopHsie pabOThI, IPAKTHKYMBI 36 36
CamocrosTenbHas padoTa 54 54
dopma TeKyIIero KOHTPOJIsl 3HAHUH U TecTupoBaHue TectupoBaHue
KOHTPOJISI CAMOCTOSITEJIbHON PaOOTHI:
TeCTUPOBaHKe, KOHTP. padoTa,
KOJJIOKBUYM, pecdepar u ap. (He MeHee
2 BUJIOB)
Kypcosas pabota - -
Bubl npoMe:xyTOUHO aTTecTauuu Sk3ameH (36) DK3aMeH
(3K3aMeH, 3a4eT)
Bcero yacos o gucuuruiize 144 144

4.3. Coaepskanue qUCHUILIMHLL Pacnpejesienne yacoB Mo TeMaM M BH1aM y4eOHOI padoThI

dopma obyueHus: ouHas

3/13




MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO
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Ha3zBanne
pa3naeJoB
H TeM

Bcero

Bujabl yueOHbIX 3aHATHI

AyauTopHBIE 3aHATHS

Jlekn

IIpakTunue
cKHe
3aHATHSA,
CeMHHApPHI

JIa6oparo
pHbIE
paodoThl, I
PaKTHKYM
bl

3aHarusa B
HHTEPAKTH
BHOM

c¢opme

Camocros
TeJbHAsA
padora

dopma
TEKYIero
KOHTP 0JIsI
3HAHUH

1

5

Paznenl.1

Tema 1.1.
OCHOBHI
30HHOU
TEOPUH TIOJT
YIIPOBOJIHU
KOB

20

10

Tectuposa
HUE

Tema 1.2.
OcHOBBI
CTaTUCTUKU
HOCHTEJIer
3apsja B 1O
JIYTIPOBOAHHU
Kax

22

10

Tectupoa
HUe

Tema 1.3.
Buaw u
CBOWCTBA T10
JIYTIPOBOAHHU
KOBBIX
JUIOB

26

12

TectupoBa
HHE

Tema 1.4.
Bunpl n
CBOICTBA TIO
JIYIIPOBOJAHU
KOBBIX
TPaH3UCTOP
OB

24

12

Tectuposa
HUE

Tema 1.5. 0
HITONIEKTPO
HHBIE TIOJIYII
POBOJIHUKOB
ble TPUOOPHI

16

10

Tectupona
HUe

Hroro
HOJEKHT
H3y4YeHHUIo

108

18

36

36

54

Paznmeanl.1

5. COAEPKAHUME TN CHUII/IMHBI

Tema 1.1. OcHOBBI 30HHOH T€OPHUH NOJYNPOBOJHUKOB
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Tema pa3nena 6a3upyercs Ha MaTepuaje Kypca KBaHTOBOW MeXaHHMKU. PaccMaTtpuBaercs BIMsiHUE
MOTEHUIUAJIBHBIX SIM U 0aphepoB Ha MPUPOAY MPOTEKAHUS JIEKTPOHOB U ABIPOK B MOITYIIPOBOJHUKAX.

Tema 1.2. OCHOBBI CTATHCTHKHU HOCHTEJIE 3aps/ia B MOJIYIPOBOJJHUKAX

Tema paspmena Oasupyercsi Ha Marepuaje Kypca CTaTUCTHUECKOH MeXaHuKu. PaccMarpuBaioTcs
MeXaHU3MBbI 3aMIOJTHEHH S 30H TTOTYITPOBOHMKA HOCUTEIISIMHU 3apsijia P Pa3JIMIHBIX YCIOBUSIX.

Tema 1.3. Buabl 1 cBOMCTBA MOJYNPOBOJIHUKOBBIX JTU/10B

Tema Kypca paccMaTpuBaeT MEXaHU3Mbl paOOTHl IOJYNPOBOAHUKOBBIX JHOJOB  Pa3JIMYHOM
KoHCTpyKImu. [IpoTekaHue Toka yepes3 Mepexo, paccessHue Tervia, pa3JuyHble TUITB TPOOOEB U IIyMOB, a
TaKKe OOBSCHSET MPUIMHBI HETMHEWHBIX 3(P(PEKTOB B NEKTPHUUECKUX LEMSAX C aKTUBHBIMHU JIEMEHTAMHU.

Tema 1.4. Buabl 1 cBOMCTBA MOJIYIIPOBOJHUKOBBIX TPAH3HCTOPOB

Tema pa3nmena paccMaTpuBaeT KJIACCU(UKAIMIO W TMPHUHOUIB  PabOTHl  MOJYIPOBOJHUKOBBIX
TPAaH3UCTOPOB PA3JIMYHBIX THUIIOB. BUIOJIApHBIE TPAaH3UCTOPBI, YHMIIOJISIPHBIE TPAH3UCTOPBI, MOJIEBbIE
TPAH3UCTOPBl C YNPABJIAKIIUM IEPEXOJOM M TOJEBbIE TPAH3UCTOPBl C HW30JMPOBAHHBIM 3aTBOPOM
Pa3IMYHOrO THUIA TPOBOAUMOCTH. JJONOJHUTENBHO PACCMOTPEHBI COCTABHBIE TPAH3UCTOPHI U MPOCTEUIINE
3JIEKTPUYECKHE LENH C TAKMMU aKTUBHBIMU JIEMEHTAMU B COCTaBE.

Tema 1.5. OnTo3J1€KTPOHHBbIE MOJIYNPOBOJJHUKOBbIE PUOOPHI

Tema pasgena paccMaTpuBaeT KBAaHTOBBIE JIByXYPOBHEBBIE CHUCTEMbI, C TIOMOUIBIO KOTOPBIX
OOBSICHSIOTCS MEXaHU3Mbl B3aUMOJEUCTBUSI HOCUTENEH 3apsiia B MOJIYIPOBOJHHUKE C JEKTPOMATrHUTHBIM
n3IydeHneM. PazoOpaHbl mpuHIMIB paOOTHl COJHEYHBIX 3JEMEHTOB, ONTORJIEKTPOHHBIX YCTPOKCTB U
MOJIYITPOBOJHUKOBBIX JIa3€POB.

6. TEMBI IPAKTHUYECKUX U CEMUHAPCKUX 3AHATUI

7. JABOPATOPHBIE PABOTBI, IPAKTUKYMbI

BJIMAHUE TEMITIEPATYPbBI HA TPOBOJVMOCTDb METAJIJIOB U ITOJIYITIPOBOIHNKOB
Llesm: U3y4yuTh OCHOBBI 30HHOM TEOpPUM TBEPABIX TeJ, MCCIENO- BaTbh TEMIIEPATYPHYIO 3aBHCHUMOCTb
3JIEKTPONPOBOAHOCTY METa/Ula W IMOJYNpPO- BOJHMKA, OIPENeUTb TeMIEpaTypHbId KO3 (ULMEHT
COINIPOTUBJIEHUS METaJlIa U SHEPTUI0 aKTUBALMK MOTYIIPOBOJHUKA.

Copepxanue: 1. ChopmyaupoBath OCHOBHBIE TMOJIOKEHHUS 30HHON TEOPUHM TBEPABIX Tes. 2. 3amucarh
ypaBHeHue Ilpéaunrepa W ero pemeHdss [UIs SJEKTPOHA, JBUKYyllerocss B Kpucrawie. 3. Kak
OTPEIESIOTCSA 3HAUCHNS SHEPTUH SIEKTPOHOB B Kpuctajuie? UTo HA3BIBAIOT KBA3HBOIHOBBIM BEKTOPOM K?
4. Kakue 06nacT B K-IIPOCTPAHCTBE HA3BIBAITCA 30HAMU Bpuumosna? [lepBoit 30H0i BpummosHa? 5.
3amucath U OOBSICHUTH YCJIOBHUS meprogndHocT Kapmana — Bopra. 6. Uro mpeacraBisioT coOoi
SHEepreTuyecKkre 30Hbl? «IHO»? «MOTOJNIOK»? MMpUHA? HOMep 30HbI? 7. Kakue sHepreTMueckue 30HbI
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Ha3bIBAIOTCA Pa3pelICHHBIMM? 3allpelleHHbIMUA? BAJIEHTHOM 30HOU? 30HOM mpoBogumoctu? 8. Jlateb
olpeJe/ieHde BaJICHTHOM 30HBI M 30HBI MPOBOAMMOCTU. M300pasure MX rpaduyecku Ajisi METaIOB,
IIPOBOJHUKOB U AnaneKTpukoB. 9. Cdopmymuposats npuHnun Ilaymm. 10. 3anmcars  3akoH
pacripenenenus @epmu — Jupaka. Yto HazsiBaoT ypoBHeM Pepmu? 11. Kak 0ObSCHSIOTCS 97eKTpUIECKHe
CBOMCTBA METAJJIOB, MOJYIPOBOJHUKOB U JAUSJIEKTPUKOB C TOUKM 3peHus 30HHOU Teopun? 12. Kakosa
3aBUCUMOCTb JIEKTPUUECKOTO COMPOTUBJIEHUS NOJYIPOBOJHUKOB M METAJUIOB OT TemnepaTypbl? 13. Uto
Ha3bIBAIOT ABIPOYHOM POBOAUMOCTBIO? 14. UTO Ha3bIBAIOT SHEPIrUEN aKTUBALWN?

PesynbTaThl: OTUET JOJKEH BKJIIOYATh BHIBOJBI U OTBETH HA KOHTPOJIbHBIE BOIIPOCHI

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/11393.

N3VYYEHUE SJIEKTPOOUSNYECKNX ITAPAMETPOB INMOJOB IHOTTKU

Ilenm: wu3ydyeHue BOJbT-aMIEpHbIX XapakTepuctuk jauoga Ior- TKM, onpejneneHWe BHICOTHI
MOTEHIMAIBHOTO Oapbepa Ha TPaHuUIle METaslI- MOJYIPOBOIHHUK.

Copepxanue: 1. B yuem omiinune BAX uaeansHoro auoaa llortku ot BAX noixynpoBogHuKoBOro guona’?
2. 3anmcats Bbipaxenue BAX i peansHoro auoaa llortku. 3. B yem cocToUT posib CHIT 3JIEKTPUUYECKOTO
n3o0pakenus npu aHammse Oapbepa lortkn? 4. Kak mposiBisieTcsi BIMSHUE HANpsDKEHUs HA BBICOTY
oaprepa [lorTku? 5. [Ipu KakoM JOMYIIEHWH CHpaBeIiBa TEPMOJIEKTPOHHAS TeopHs is Oapbepa
Mortku? 6. B yem paznuuue BblpakeHW i uaeanbHoro u peasbHoro nuoaos Ilortku? 7. KakoBo
sHauenne TKH mna guopa Iortku mpu oueHp manbix Tokax? 8. KakoBo 3nauenne TKH mna nuopa
lorTtku nipu Gosbimmx Tokax? 9. Yem ompenensiercst aktop HeunaeaabHocT B BAX peanbHOro amona
Mortku? 10. Yem omimyaercs Moau(UIMPOBaHHAs IOCTOsIHHAs PuyapacoHa B BbIpaXeHUM s
TUIOTHOCTHA TOKa OT OOBIMHOM TMOCTOsSTHHOUM Puyapncona? 11. KakoBa meronuka orpeneneHust pakropa
HEeUJIeaIbHOCTM M M ToKa HacklmeHusa 10 mo sxcnepumentanbieiM BAX nuogos Ilortku? 12. Kakosa
METOJIMKA oIpeseieHus1 BhICOThl Oapbepa IlloTTku m3 TemmnepatypHbix 3aBucumoctein BAX? 13. Kakum
00pa3oM onpeieNsieTcs: U3 IKCIEPUMEHTOB MOAU(UIIMPOBaHHAS IOCTOsIHHAs Puuapacona?

Pe3ypTaThl: OTYET JOJKEH BKJIIOYAThH BHIBO/IBI M OTBETHI HA KOHTPOJIbHBIE BOIPOCH!

Ccbuika: http://lib.ulsu.ru/MegaPro/Download/MObject/11393.

TEMIIEPATYPHAS 3ABUCUMOCTD ITAPAMETPOB ITOJIYITIPOBOJHUKOBbBIX IMOJ0B
[lenn: ycTaHOBJEHME COOTBETCTBUS MEXAY PpEaJIbHBIMM M TEO- PETUYECKUMH TEMIIEPATypPHbIMU
XapaKTePUCTUKAMU Pa3IMYHBIX IOJYIPOBOJ- HMUKOBBIX [MOAOB M MX B3aUMOCBS3M C IapamMeTpaMu
MOJIYITPOBOITHUKOBBIX Ma- TEPUAJIOB.

Copepxanue: 1. OObsicHMTE TeMIiepaTypHoe H3MeHeHue oOpaTHON BeTBU BAX repmanueBoro u
KpeMHUEBOrO  auofoB. 2. OObsicHUTE TeMmiepaTypHOe W3MeHeHue TmpsimMod BeTBM BAX
MOJIyTIPOBOTHUKOBBIX AUOAOB. 3. UTO Ha3bIBaeTCA TeMIeparypHeiM ko3 duumenToM Hanpsxenus (TKH)
upeanbHoro auvona? 4. OObsicHUTE, MOYEMY MUUTMAMIIEPMETP IO-pa3sHOMY PpaCIONOKEH IS CXeM
u3MepeHus npsiMoid U ooparHort BAX? 5. Kyzna HampaBiieHsl B p—n-riepexojie JiperddoBbie KOMIOHEHTHI
TOKOB AJ1s1 e- 1 h+? Kakue Hocutenu (popMHUpYIOT 3TU TOKHU U Kya oHU TeKyT? 6. Kyzaa HanpaBieHsl B p—n-
nepexone TudpPy3noHHBIE KOMIIOHEHTBI TOKOB 1Jis €- U h+? Kakue Hocutenu (pOopMHUPYIOT 3TU TOKU U
Kyna oHu TekyT? 7. Kakoii BuL 0OpaTHOrO TOKa — HACHIIIEHUS I TOK TePMOTeHepaluy — mpeodagaer B
repMaHMeBbIX U KpeMHUEBHIX anoaax? 8. OueHuTe, BO CKOJBKO pa3 OOpaTHBIN TOK KPEMHHEBOTO MO/
OTJIMYaeTcsl OT ToKa auoaa Ha GaAs mpu YCIIOBMM, YTO OCTaJIbHBIE MApPaMETpPhbl AUOIOB PaBHBI MEX.IY
coboii. 9. OuenHnTe, Ha CKOJIBKO TPAAyCOB HAIO0 M3MEHHUTh TEMIEPaTypy KPEMHUEBOTO MO/, YTOOBI €ro
OOpaTHBI TOK YBEJIWYMJICS B [jBa pas3a, €clid HavajbHas Temmeparypa coctaBistia 300 K. 10. Kakue
(pakTOpBl MPHUBOAAT K OTJIMYMIO TeMIepaTypHbIX 3aBucuMocTeir BAX peanbHOro nauoga oT
ujleaM3upoBaHHoro p—n-nepexona? 11. Jlaiite onpenenenue u 00bsacHUTE (PU3UIECKUI CMBICT TETIJIOBOTO
conpoTuBieHus quona. 12. o kakoii reMneparypsl HarpeeTcsi apCeHUAralJIMEBBIA AUO ITPU NTPSIMOM TOKE
30 MA, Ttemnepatype okpyxkawomend cpeasl 20 °C, ecom RT =500 °C/Br , a Unp=1,5 B? 13.
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OxapakTepusyiTe METOJUKY ONpe/e]eHHs TEeIJIOBOrO CONpoTuBieHus auoaa. 14. HazoBure ocHOBHBIE
napameTphbl TEMIIEPATYPHBIX XapaKTepUCTUK IuoAoB. 15. HazoBurte pabouumii TemmepaTrypHblii AMana3oH
g onnonos u3 Ge u Si.

PesynbraThl: OTUET JOJKEH BKJIIOYATh BHIBOJBI U OTBETH HA KOHTPOJIbHBIE BOIIPOCHI

Ccpuika: http://lib.ulsu.ru/MegaPro/Download/MObject/11393.

OINIPEJEJIEHUE CTATUYECKUX ITAPAMETPOB MOJEJIN 3BEPCA-MOJIJIA 10 BOJIbT-
AMITEPHBIM XAPAKTEPUCTUKAM BUITOJIAPHOI'O TPAH3MCTOPA

Llemu: m3mepenue cratmueckux BAX oOunonspHoro tpansu- cropa (BT) u ompeneneHue 1o HuM
CTaTMUYECKHX MapaMeTpOB MHKEKIIMOHHOW Mojen Doepca—Moiuia (3-M) mns BT.

Conepxanme: 1. O0bsicuute cratnueckre BAX Oumnosnsiporo Tpansucropa B cxeme ¢ O3. 2. Onummre
CoCTaBJIsIIONIE 0a30BOr0 TOKAa OWIMOJNIAPHOrO TpaH3uctopa. 3. OObsicHuTe usmyueckyio cyTh 3ddexra
SOpmu. 4. Kak mensiercss koapduiimeHT nepenayn Toka 0a3bl MpU yYBEJIUYEHUU TOKa KojuiekTopa? 5.
[TosicHuTe NOHATHSA HOPMAJIBHOIO M HMHBEPCHOro KoadduuumeHToB nepeaaun Toka. 6. Ilepeuncimre
napameTpbl MHXEKIMOHHOW Monenu Doepca—Momna ans BT u 3anmummure ypaBHeHus 1711 TOKOB. 7.
HazoBure 3¢@eKThl BHICOKOTO YPOBHSI MHXKEKLMHM M MOSCHUTE, KaK OHM BJIMAIOT Ha KO3((PHULMEHTHI
nepegaun TokoB. 8. [losicHuTe, B 4eM COCTOUT pasHuiia mMexay Tokamu [560 u Is3. 9. Tlomyuute Ha
ocHOBaHWMHU Mojenn Doepca—Mointa cootHoreHue (3). 10. Paccunraiite Hanpsbkenre Uka nipu [k = 0 MA,
ecmu Is = 1 MA, 0=0,98, al=,3, Is3=1 - 10-10 A, Isk=2 - 10-10 A. 11. B kakom HanpapJieHU! CMEIIECHbI
SMUTTEPHBIM U KOJUIEKTOPHBIN Nepexoipl py n3Mepennn BAX B pexnme xonocroro xona? 12. ITokaxwure,
4yT0 U3 MoJenu Doepca—Moina B akTuBHOM pexume padoTel BT BhiTekaeT ypaBHenue [k=pI6+(B+1)Ik60.
13. Jokaxure paBeHcTBO B+1=1/(1-0t). 14. Ilepenummre ypaBHeHus d6epca—Morna, cuurtas U6s u Ubk
3aBHCUMBIMU MepeMeHHbIMHY, T. €. U03=f(I3, Ik) u Ubk=g (I3, Ik).

Pe3ypTaThl: OTYET JOJKEH BKJIIOYAThH BHIBO/IBI M OTBETHI HA KOHTPOJIbHBIE BOIPOCH!

Ccbuika: http://lib.ulsu.ru/MegaPro/Download/MObject/11393.

NCCJIIEHOBAHUE CTATUYECKUX  XAPAKTEPUCTUK WU  JUPPEPEHIIMAJIbHBIX
[TAPAMETPOB IITVYII

Hemm: o3nakomuthest ¢ BAX 1 ocHOBHbIMM A hepeHINAb- HBIMU CTATUYECKMMU ITapaAMETPaMU ITOJIEBBIX
TPaH3UCTOPOB C yNpasisgoUMM 3aTBopoM B Buae p-n-nepexoga — [ITYII (JFET — Junction Field Effect
Transistor).

Conepxanue: 1. B uem coctont HazHaueHue obiactelt B KoHCTpyKumK ITTYII 1 ckosbKO p-n-nepexo1oB
oHa B cebe copepxutr? 2. [TosicHUTe NMPUHLMN JEHCTBUSA MOJIEBBIX TPAH3UCTOPOB C YNPABJISIOIUM pP-N-
nepexojnom. 3. Iosichute, kak 3aBucut mumpuHa OII3 mog 3aTBOpoM OT HampsbkeHus: Ha 3atBope? 4.
Oo6mbsicauTe, KakuM oOpa3zoM u3Mmensiercs: popma OI13 moj nericTBUEM HATIPSKEHUsT Ha CTOKE, U KakK OT
Hee 3aBUCUT (hopMa MPOBOJAIIEro yyacTka kKaHana? 5. [lepeunciante OCHOBHBIE OCOOEHHOCTH BBIXOJHBIX U
nepenatounsix BAX IITVII. 6. YUro Ha3piBaeTCA HAaPSKEHUEM OTCEUKH Y HapsiKeHWEM HachleHus? Ot
Yero 3aBUCAT 3HAUYEHUsl STUX HampspkeHui? 7. YTo Has3biBaeTCs KPYTU3HOM IOJIEBOIO TPAaH3UCTOpA U
KakiuM 00pa3oM ee MOXHO omnpeaeuth Tpaduuecku? 8. laiiTe omnpeneseHue YAETbHOW KpPYTU3HBI
MI0JIEBOTO TPAH3UCTOPA M MPEAJIOKRUTE METOIUKY omnpeaeseHus ee no nepeaaroudsiMm BAX ITTVIL 9.
OObsicHUTE 3aBUCHUMOCTh KPYTH3HBI OT KOHCTPYKTHBHBIX ITApAMETPOB M pekuMa padoTsl Tpan3ucropa. 10.
OOmbsicHUTE 3aBUCUMOCTb KPYTU3HBI OT HAINpsUKEHHs Ha 3aTBOpe W moctpoiTe ee rpaduk. 11. O6bsacHuTe
3aBUCUMOCTb HAIIPsUKEHUS] OTCEUKM OT CTETeHM JITMPOBAHMS M pa3MepoB oOslacteld TpaH3ucTopa. 12.
[Touemy BAX Tpan3ucTopa nepexoaut u3 KpyTor obiactu B nosoryio? 13. OT yero 3aBUCUT MOJIOKEHUE
rpaHuIBl KPyTOl U mojioroit oonacreit BAX? 14. Tlosicaute, B yem 3akimovaeTcst 3h@eKT MOIyISIIuN
ninbl kKaHana [TV u kak on nposiBisiercst Ha BAX tpanzucrtopa?

Pe3ysbTaThl: OTYET JOJKEH BKJIIOYATh BHIBO/IBI M OTBETHI HA KOHTPOJIbHBIE BOIPOCH!

Ccbuika: http://lib.ulsu.ru/MegaPro/Download/MObject/11393.
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8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PE®GEPATOB

JlaHHbIi BUJ paOoThl He npenycMoTpeH YII.

9. IEPEYEHDb BOITPOCOB K 9K3AMEHY

1. PekoMOMHAIIMOHHBIE TPOIECCH B P-n- Mepexofax. BimsHue pa3nuuHbX (DAaKTOPOB HAa BEJIMYMHY
PEKOMOMHAIIMOHHOTO TOKA.

2. BoabT-eMKOCTHas1 XapaKTEePUCUTHKA.

3. 30HHBIE IUarpaMMbl p-N-NEPEeXo 0B MpHU MpsAMOM M oOpaTHOM cmeuleHusx. LllupuHa pe3koro u
IUIABHOTO P-N- Mepexoja MpHU CMEIIEHUIX.

4. Pacnipenenenue noJs 1 noteHiuana B ooeqaeHHoM cioe (bapbep lortkn). Illupuna o6eHeHHOTO C1ost
B TEIJIOBOM PAaBHOBECUU U MPU HATTUYUU CMEIIECHUSI.

5. DddeKT BHITECHEHHS] SMUTTEPHOrO TOKa K KpasMm SMUTTEpoB. OCOOEHHOCTH JIABUHHOTO MPO0OOsi-
TEIJIOBOM U TOKOBOM.

6. Pacnpenenenue 1o, NOTEHLMANa M IIMPUHA PE3KOrO0 M IUIABHOIO P-N- MEPEXOAOB B TEILUIOBOM
PaBHOBECHH.

7. KoapdpuimeHTsl MOHU3AUKU JEKTPOHOB M JABIPOK, KPUTEPHl JIABUHHOTO MpoOos, Ko3(pDUIIMEHTHI
YMHOXEHHSI JIEKTPOHOB M IBIPOK. COOTHOINEHUsI Uil 3aBUCUMOCTH HAIPSDKEHHS JIABUHHOTO TPOOOsI
PE3KOro p-n- Nepexoja OT KOHLEHTPAUK ITPUMECEN.

8. Bumpl mpo0osi p-n- mepexoja: TEeIUIOBOM, TYHHENIbHbIN, JTaBUHHBINA.[IoeBble TpaH3UCTOPhl Ha OCHOBE
apceHuza raumsa U gpochuga MHIUA. BeIXOIHBIE XapaKTEPUCTUKU B yCJIOBUAX HACBILEHUS APEr(OBOU
CKOPOCTH.

9. BosbTaMnepHble XapakTepUCTUKM AMoJoB C¢ KoHTakToM IIloTTku. Bhicota Oapbepa B peasbHbIX
KOHTAaKTax MeTasll- KpeMHUH, CUIULUA-KPEMHUI, MeTaJUT-apceHu ] Tautns. OMUYECKU KOHTAaKT.

10. [duompl ¢ KOHTAaKTOM MeETall- IOJYIPOBOJHUK. J3OHHBIE [MarpaMMbl KOHTAKTOB MeETaJll-
MOJIYITPOBOJIHUK. 3aNIOPHbII U aHTU3AMIOPHBIE CJIOU.

11. InonHasi Teopusi BHITpSAMIIEHUSI p-n-Tiepexojia B quddy3HoM npubimkeHnn. 1o ¢ KOpoTKor 6a3oi.
12. IIpoBomumocTh auoja C p-n- MEPEXOJOM Ha MajloOM IE€PEMEHHOM CHUTHajle, MajlO-CUTHAJIbHAs
9KBHUBAJIEHTHAS CXEMA.

13. JIaBuHHO- TIpOJIETHBIE U0 IBI. JIABUHHO-TIPOJIETHBIN PEXUM PaOOTHI U PEKUM C 3aXBaUYSHHOU TIA3MOM.
p-i-n- IMOJBI.

14. TlonmynpoBogHUKOBBIE auoabl. OOpa3oBaHMEe p-n- Mepexoja, KOHTPAKTHAs Pa3sHOCTh MOTEHIMAJIOB.
30HHasd AuarpamMmma p-n- rnepexoja B TEIVIOBOM PaBHOBECHUM.

15. Pabota p-n- nepexoaa mpu OOJIBIIIOM YpOBHe MHKeKIr. MexaHn3m XoJuia. BiusiHue conpoTuBiIeHus
6a3pl. MexaH13M MHKEKLIMOHHOTO YCUJICHUs B MO/IaX C [UIMHHOW 0a30M.

16. udpdy3noHHass eMKOCTb, 3aBUCUMOCTb OT YacTOThl IEPEMEHHOTO curHaia. [lepexonHble mpoleccs B
AMOAAX MPH BKIIIOYEHUU U3 IPSMOTO HAIpaBJIeHUs B 00paTHOE U U3 MPSIMOTO B HEMTPAJIbHOE.

17. MIII- TpaH3UCTOPHI C BCTPOEHHBIM M MHYLIMPOBAHHBIM KaHAIAMH.

18. bunossipHble TPAH3UCTOPHI C TETEPOIIEPEX0AaMH M BAPUO30HHOMN 0a301.

19. IepexoaHble MPOIIECCH B TPAH3UCTOPHOM KJtioue. [1lymMoBbie cBOWICTBAa OUIIOISIPHBIX TPAH3UCTOPOB.
20. IloneBble TPaH3UCTOPBI ¢ U30JMPOBAaHHBIM 3aTBOPOM(MIII- TpaH3UCTOPSI).

21. Pa3HOBUIHOCTh OUWMONSIPHBIX TPAH3UCTOPOB, WCIIOJIB3YEMBIX B MHTETPAIBHBIX MHUKPOCXEMaXx:
MHOTOSMUTTPEHBIA TPAH3UCTOP, MHOTIOKOJIJIEKTOPHBIM TPAH3UCTOpP, TOPU3OHTAJIbHBIA TPaH3UCTOP,

8/13



MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

NepeKJII0YAIONINI TpaH3ucTop ¢ 6apbepoM IoTTkw.

22. BonbramnepHble XapaKTEPUCTUKU TUPUCTOPA. Y CI0BUS NEPEKIIOUEHUS.

23. OcHOBHbIE KOHCTPYKIIMM CHUJIOBBIX TUPUCTOPOB.

24. ManocurHasipHble TapaMeTpbl. YactoTHble cBovictBa MIII- TpaH3ucTopoB.

25. MII- Tpan3uctopsl: 3¢p¢eKThl KOPOTKOTO U Y3KOro KaHaia. ['opsiune HOCUTENU B KaHaJe.

26. IMHUCTOPBI ¥ TUPUCTOPHI.

27. OcHOBHBIE ITapaMeTPbl TAPUCTOPA, UMITYJILCHBIE TAPAMETPBI TAPUCTOTOB.

28. PacueT BXOJHBIX BOJbTaMIIEPHBIX XxapakepucTuk M/III-TpaH3uCTOPOB Ha KPYTHIX U MOJIOTUX YYacTKax.
29. Momumsie MIIT-Tpansuctopsl. OcobenHoct npumeHenust M/II1-rpansucropos B BUC.

30. Knaccudukanusi AMCKPETHBIX /11 MPUOOPOB M aKTUBHBIX 351eMeHTOB VIC. OcoOeHHOCTU TeHISHITUU 1
NEPCIEKTUBBI Pa3BUTHS.

10. CAMOCTOATEJIBHAA PABOTA OBYYAIOIIIUXCA
Cooepotcanue, mpebo8anusi, Ycaogus U NOPI0OK OP2AHU3AUUU CAMOCTIOSIMENbHOU padombl
00YUAIOUUXCSL C Yuemom popmuvl 00yuerus onpedensiiomcs 8 coomgeememeuu ¢ «llonodiceruem 0o
OP2aHU3AUUU CAMOCTOSIMENLHOL PAOOMbL 00YUAIOULUXCSL», YMBEPHCOCHHBIM YueHvim cosemom Yal'y
(npomoxon Ne8/268 om 26.03.2019e.).

Ilo xkaoxcooii hopme obyueHUs: OUHAS/3A0UHASI/OUHO-3A0UHASL 3ANOAHEMCS OMOENAbHAS. MADAUYA

dopma oOydyeHHUs: oUHAS

Ha3zpanue pa3aenoB u tem Buja camocTosTEJIbHOT PadOThHI Oo6bem dopma KOHTP0JIs (nposepka
(npopadomka yueorozo B yacax pewenus 3a0au, pedhepama u op.)
Mamepuana, peuieHue 3a0a4,
pedbepam, 00k1a0, KOHMPONLHAS
padoma,nodzomoska K coave
3auemna, IK3amena u op).

Pazgenl.1

Tema 1.1. OcHoBsl 30HHO¥# Teopun | [IpopaboTka yueOHOro Matepuaa c 10 Bomnpocsl k 9k3ameny,

TMIOJTYIIPOBOTHUKOB HCIOJIB30BaHUEM PECYPCOB yIeOHO- TectupoBanue
METOANYECKOrO I
nH(pOPMaIMOHHOTO ObecrieYeHN s
JVCIIATUTHBL.

Tema 1.2. OCHOBBI CTAaTUCTUKU ITpopaboTka yueOHOro MaTepraa ¢ 10 Bomnpocs! k 9k3ameny,
HoOcHTeJIel 3apsaa B WCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
TIOJTYTIPOBOTHUKAX METO/IMYECKOTO 1

HH(pOPMaIMOHHOTO 0becrieYeH s
JVCIIATUTFHBL.
Tema 1.3. Bujibl u cBOMCTBA ITpopaboTka y4eOHOro MaTepuaa ¢ 12 Bomnpocs! k ax3ameny,
MOJTYIPOBOJIHUKOBBIX IU/IOB UCIIOJIb30BAHUEM PECypcoB yueOHO- TectupoBanue
METOANYECKOTO 1
nH(pOPMaIMOHHOTO obecrevyeHus
JVCHUTUTIHBL.
Tema 1.4. Buasl u cBoiicTBa ITpopaboTka yueOHOro MaTepuaa c 12 Bomnpocsl k 9k3ameny,
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Ha3zBanue pa3nieiioB u TeM Bug camocTosTe bHOI pa6doThI O6Bem Popma KOHTPOJIs (nposepka
(npopadomxka yuedrozo B yacax pewenus 3a0au, pedhepama u op.)
Mmamepuana, peuienue 3a0a,
pedbepam, 00K1a0, KOHMPONLHAS
paboma,no0zomosKa K coaue
3auema, IK3amena u op).

TIOJTYIIPOBOAHUKOBBIX HCIIOJIb30BaHUEM PECYPCOB yIeOHO- TectupoBanue
TPaH3UCTOPOB METOANYECKOro U
nH(pOpPMaIMOHHOTO 0becrieYeH s
JUCUUIIIHBI.
Tema 1.5. OnTO3JIEKTPOHHBIE IIpopaboTka y4eOHOro MaTepuaa ¢ 10 Bonpocsl! k sx3ameny,
IIOJTYTIPOBOIHUKOBbIE IIPUOOPHI MCIOJIb30BAHUEM PECYPCOB yIeOHO- TectupoBanue

METOAUYECKOro U
nH(pOpPMaIMOHHOTO obecreYeHust
JUCUUILIVHBIL.

11. YYHEBHO-METOJIUYECKOE U UH®OPMAIIMOHHOE OBECHIEYEHHUE JUCHUIIJINHDBI

a) Cnimcok pekoMeH1yeMoil JUTepaTypbl
OCHOBHAas

1. BeikoB, C. B. [TaccuBHbIe 271eMEHTHI JIEKTPOHUKU : ydeOHoe nmocodue / C. B. briko, M. M. baduues, A.
A. Apasenkos ; C. B. BeikoB, M. M. BabuueB, A. A. ApaBeHkoB. - HoBocubupck : HoBocuOupckuit
rOCY/IapCTBEHHBIM TEXHUUYECKUU yHUBEpcUTeT, 2019. - 88 c. - Knura Haxogurca B npemuyM-Bepcun ObC
IPR BOOKS. - Tekcr. - 'apantupoBanusiii cpok pazmerienust B bC no 07.09.2025 (aBromposioHranus).
- 3JIEKTPOHHBIN. - DneKTpoH. faH. (1 ain). - URL: http://www.iprbookshop.ru/98803.html. - Pexum
nocrymna: DbC IPR BOOKS; ans aBropusup. noabs3zoBatenend. - ISBN 978-5-7782-4082-7. / .— ISBN
0_155593

2. YepssakoB ['eopruii I'eoprueBuy. DaeKTpoHHas TeXHUKA : Y4eOHoe rnocodue [I1s akaJeMHUyecKoro
OakanaBpuara / YepmsikoB ['eoprmii ['eoprueBuy, IIpoxopoB Cepreit I'puropseBuy, Iunmop Ouibra
Bnagumuposna ; Yepsskos I'. I'., IIpoxopos C. I'., Ilungop O. B. - 2-e u3a. ; nep. u gom. - Mocksa :
IOpaiit, 2019. - 250 c. - (Boiciiee oopazosanue). - URL: https://urait.ru/bcode/429122 . - Pexxum nocryna:
DneKkTpoHHO-OMOmmoTeyHas cucrema fOpaiit, s aBTOpHM3. MOib30BaTeNed. - DIeKTpoH. AaH. - ISBN
978-5-534-10000-6 : 629.00. / .— ISBN 0_277974

3. OCHOBBI KOHCTPYMPOBAHUS U TEXHOJIOTUM MPOU3BOJCTBA PAJMOIJIEKTPOHHBIX CPEACTB. DJIEKTPOHHBIE
paJvaliOHHble TEXHOJIOTHU @ Y4eOHUK 71 By3oB / Curo Anekcanap CepreeBuy, MiBaHoB Bnagumup
NBanosuy, Jlyunukos I[letp Anekcangpouy, Cyp:xkukoB AHaronuil [lerpouu ; Curos A. C., IBaHoB B.
N., JIyunukos II. A., Cypxukos A. II. ; mox pen. Curosa A.C. - Mocksa : IOpaiit, 2020. - 321 c. -
(Beiciiee  oOpazoBanme). - URL: https://urait.ru/bcode/451331 . - Pexum pocryma: DIeKTPOHHO-
oubanoreyHass cucrema IOpaidT, aaA aBTOpU3. TMoOJb30BaTeNeil. - ekTpoH. AaH. - ISBN
978-5-9916-7154-5 : 759.00. / .— ISBN 0_278758

JOIMOJTHUTEJIbHAA
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1. Kimo6uH, B. B. ®usnyeckne 0CHOBHI MUKPOJIEKTPOHUKH : yueOHMK / B. B. Kimoous ; B. B. Kimoowus. -
Caparos : A1 IIu Dp Meaua, 2018. - 189 c. - Kaura vHaxogurcs B npemuyM-Bepcur I5C IPR BOOKS. -
Tekcr. - Becb cpoK OXpaHbl aBTOPCKOTO IpaBa. - JEKTPOHHBIA. - DNEeKTpoH. AaH. (1 daim). - URL:
http://www.iprbookshop.ru/71595.html. - Pexum pocryna: DBC IPR BOOKS; mis aBTopusmp.
noJib3oBateiier. - ISBN 978-5-4486-0137-8. / .— ISBN 0_142675

2. MaswiioB, B. H. TBepaoTenbHas 31ekTpoHuKa : yuyeOHoe nocooue / B. H. laBbiios ; B. H. [laBbiioB. -
Tomck : ToMckuii rocy1apcTBEHHbI YHUBEPCUTET CUCTEM YIIPABJIEHUS U paiMo3eKTpoHuKH, 2013. - 175
¢. - Knanra naxogurcs B npemuym-Bepcud DbC IPR BOOKS. - Tekct. - Becb cpok 0XpaHbl aBTOPCKOTO
rpaBa. - 3JEKTPOHHBIA. - DnekTpoH. naH. (1 daitn). - URL: http://www.iprbookshop.ru/72186.html. -
Pexum pocryna: 9bC IPR BOOKS; nnsa aBropusup. nosws3oBareneu. - ISBN 2227-8397. / .— ISBN
0_142937

3. PompiruH, A. B. DeKTpoHHBIE U MUK POIPOIIECCOPHBIE YCTPOUCTBA : yueOHoe mocooue / A. B. PompiruH ;
A. B. Poapirus. - HoBocubupck : HoBocrOupcekuii rocyJapCTBeHHbIN TeXHUYecKuid ynusepcuret, 2017. -
75 c. - Knura nHaxogurcsa B npemuym-sepcun DBC IPR BOOKS. - Tekcr. - 'apaHTUpOBaHHBIA CPOK
pasmemienuss B ObC no 05.02.2025 (aBTonmposoHranus). - 3JeKTPOHHBIA. - DJIeKTpoH. naH. (1 dain). -
URL: http://www.iprbookshop.ru/91496.html. - Pexum ngocryna: 95C IPR BOOKS; mns aBTropusump.
nonn3oBatelieit. - ISBN 978-5-7782-3376-8. / .— ISBN 0_151830

y4eOHO-MeTOoJuueCcKast

1. EBcee [I. A. Metoauueckue yKazaHHs IJIsI PAKTHUYECKOH, JJAOOpAaTOPHOMW, CAMOCTOSITEIbHON padOThI
CTY/IEHTOB Ha BCEX CIHELMAJIbHOCTAX U MO BCEM HAIIpaBJIEHUSAM M0 JUCLUIUIMHE «PuU3MKa aKTUBHBIX
sanementoB» / 1. A. EsceeB. - 2022. - Heony6nukoBanubii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/11393. - Pexum pocryna: DBC Val'V. - Tekcr
anekTpoHHsbii. / .— ISBN 0_410246.

0) IIlporpamvHoe oGecneueHue
- OneparonHas cucrema "AJbT oOpazoBaHue”
- OducHpii naket "Mou opuc"

B) IlIpodreccnonanbubie 6a3bl JaHHBIX, HH( OPMAITOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0HOIMOTEYHbIE CHCTEMBI:

1.1. Iudposoii obpazoBatenbHbii pecypc IPRsmart : 31eKkTpoHHO-OMONMMOTEYHast cuctema : cairt /
00O Komnanus «Ai ITu Ap Megua». - Caparos, [2024]. — URL: http://www.iprbookshop.ru. — Pexum
AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.2. O6pasoparenbHas mwiathopma IOPAWT : oGpa3oBaTebHbIA pecype, SMeKTPOHHAsS GHOINOTEKA :
caiit / OO0 DneKTpoHHOE U3AATETHCTBO FOPAUT. — Mockga, [2024]. - URL: https://urait.ru. — Pexum

AOCTyIa: AJIs1 3aPETUCTPUP. N0JIb30BaTeNel. - TeKCT : 371eKTPOHHBIN.

1.3. ba3za naHHbIX «DnekTpoHHas Onbimoreka TexHnyeckoro BY3a (9BC «KoHCynbTaHT cTyaeHTa») :
3J1eKTPOHHO-OnOmoTeuHass cucrema : cailt / OOO TIlomurexpecypc. — Mocksa, [2024]. — URL:
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https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum gocryna: 1is 3apeructpup. noibs3opatesneil. — Tekcr
: QIEKTPOHHBIM.

1.4. KoHcynbTaHT Bpaya. DJEKTpOHHAs MeJULMHCKas OuOimoteka : 6a3a naHHeiX : caidt / OO0
Beiciias mikonia  opraHM3alliMi M yIIPaBJICHUs  3[paBOOXpaHeHWEM-KOMIUIEKCHBI — MeAUIIMHCKUT
KoHcalnTuHr. — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexum noctyna: ajs 3apeructpup.
noJib3oBaresient. — TeKCT : 3JIeKTPOHHBIN.

1.5. Bosbinast MequIIMHCKAst OMOIMOTEKA : JIEKTPOHHO-OMOIMoTeuHast cucrema : cait / OOO Bykarr. —
Tomck, [2024]. — URL: https://www.books-up.ru/ru/library/ . — Pexum pocryna: 1yisi 3apeructpup.
noJib3oBaresienl. — TeKCT : 3JIeKTPOHHBIN.

1.6. DBC Jlanb : anekTpoHHO-OMOMMoTeuHast cucreMa : cat / OO0 DBC Jlanb. — Cankr-IlerepOypr,
[2024]. — URL: https://e.lanbook.com. — Pexxum nocryna: [jsi 3apeructpup. nojb3oBaTenend. — Tekcr :
3JIEKTPOHHBIN.

1.7. 9BC Znanium.com : 3JeKTpoHHO-OMOMOTEeYHast cuctema : caiit / OOO 3HaHuym. - MockBa,
[2024]. - URL: http://znanium.com . — Pexxum goctyna : ajisi 3apeructpup. mnojb3oBatesiell. - TekcT :
3JIEKTPOHHBIN.

2. Koucyabrantllmoc [DnekTpoHHbI pecypc]: crpaBouyHast nmpaBoBasi cucrema. /OO0
«Koncynpranr ITmoc» - DnekTpon. gaH. - Mocksa : Koncynsrantllmoc, [2024].

3. eLIBRARY.RU: nayunas snektponHasi o6uOnanoreka : cadt / OOO «HayuHass DnekTpoHHas
bubmoreka». — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum poctynma : mjis aBTOpH3.
1oJib30Baresend. — TEKCT : 3IeKTPOHHBII

4. denepanabHasg rocyaapcrBeHHas uHgopmannonHas cucremMa «HamumoHajabHas
3JeKTPOHHAs OM0JHOTEKa» : IIeKTpoHHast oudmoteka : caidt / PI'BY PI'B. — Mocksa, [2024]. — URL:
https://136.pd. — Pexum nocTyna : s nojbp3oBaresieid HayqHOW OMOIMoTeku. — TeKCT : 3JIeKTPOHHBIN.

5. Poccuiickoe odpa3zoBanue : ¢enepanpHbiii noptan / yupegurens PI'AY «PULITO». — URL:
http://www.edu.ru. — TeKCT : 3JIEKTPOHHBIM.

6. DdaexTponHasi oudmoreynas cucrema Yal'V : monyns «nekrponHas oubmmoreka» ABUC
Mera-ITPO / OO0 «Jlata Dkcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum gocrtyna : nms
NoJIb30BaTe el HayuyHOH OMOIMOTeKH. — TEKCT : eKTPOHHBIMH.

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIAIIJINHBI:

AyauTtopuu 1is pOBeICHUS JICKIMIA, CEMUHAPCKUX 3aHSITUH, TSI BBIIOJTHEHHSI TaOOPAaTOPHBIX paboT 1
MPaKTUKYMOB, [UIsl TPOBEJEHUS] TEKYIIErO0 KOHTPOJISI WM TPOMEXKYTOYHOM AaTTECTALUM, KYpPCOBOIO
MPOEKTUPOBAHMUS, TPYMIIOBBIX M MHIUBUyaIbHBIX KOHCYJIbTALUHI (8bl10pams HeobOxooumoe)
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MUHHCTEPCTBO HAYKH M BBICIIEro oOpa3oBaHusi PO dopma
Y IIbSIHOBCKHI IOCYJapCTBEHHbIN YHUBEPCUTET
@ — Paboyast mporpaMma AUCIUTUTAHBI

Aymuropry  yKOMIJIEKTOBaHBl CHELMAIM3MPOBAHHON MeOesblo, y4eOHOH JOCKOH. AyAWTOpUM st
MPOBEJCHHUs JIEKIIUIA 000PYI0BaHbl MYJITUMEIUIHBIM 000PYJOBAaHUEM JJIsl IPE/ICTAaBIICHUs] MH(OPMALIUU
OonbIoii ayruropuu. [ToMermenus aA1si caMOCTOATETbHON paOOTHI OCHAIIIEHBI KOMITBIOTEPHBIN TEXHUKOM C
BO3MOXKHOCTBIO TOJK/IIOUEHUs] K ceTu «lHTepHeT» U oOecnieyeHueM JOCTyHa K 3JIEKTPOHHOMN
MH(POPMAIMOHHO-00pa30BaTeIbHON  cpele,  JJIeKTPOHHO-OMOnmoTeyHoir  cucreme.  IlepeuyeHs
000py/I0BaHus1, KCIIOJIb3YEMOrO B Y4eOHOM IpoIiecce:

- MynbsTiMeanitHoe 060pyi0BaHKe: KOMITBIOTEP/HOYTOYK, 9KpaH, IPOEKTOP/TEIEBU30P

- KomnblotepHas TexHuka

- Monyneabii yueOnsiit komruieke MYK-TT1 "Teepmoe Temno 1"

- ABTOMaTH3UpOBaHHOE padouee MecTo cryaeHTa (¢ [I9BM)

- BakyymHBIN YHUBEpCAJIbHBIN TIOCT 5

- [Tpubop E7-12

- YerporcTBO (DyHKIMOHAIBHOE

- Monynbheiii yaeOHbiii komriekc MYK-TT2 "Teepmoe Teno2"

- MoayneabIi yaeOHbIit koMmiuieke MYK-®031

13. CHEIIUAJIBHBIE YCJIOBUA /11 OBYUYAIOIIIUXCA C OTPAHNYEHHBIMHA
BO3MOKHOCTAMMU 310POBbA

B ciydae HE0OXOAMMOCTH, OOYYAIOLIMMCS U3 YUCIa JIUL C OFPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbS
(mo 3asBIEHUI0 OOYYAIOIIErocs) MOTYT TpeiaraTbCs OJHU W3 CJIEAYIIMX BApHUAHTOB BOCIIPUSITHUS
MH(pOPMALIMK ¢ YYETOM MX UHAMBUAYATbHBIX MICUXO(PU3NUYECKUX OCOOEHHOCTEN:

- IS JMI C HapylLIeHUsIMU 3pEHUs: B NEeYaTHOM opme yBeauueHHbIM wipudToM; B ¢dopme
9JIEKTPOHHOTO JOKYMeHTa; B ¢opme ayauodaiiia (mepeBoj yuyeOHbIX MaTepuasioB B ayaunodopMmar); B
neyatHod ¢opMe Ha A3blke bpailid; MHOMBUIyaslbHble KOHCYJbTAllMd C  MPUBJIEYECHUEM
TI(I0CYpAONEPEBOIUMKA; UHIUBUAYAJIbHBIE 3a/JaHUSI U KOHCYJIbTALIUM;

- JUId JIAIl C HapylIeHWsIMU cJliyxa: B redaTHou ¢opme; B (opMe 3JIEKTPOHHOTO JOKYMEHTa;
BUJIEOMATEpHAJIbl C CYOTUTPaMK; MHAMBUIYAJIbHbIE KOHCYJIBTALMK C MPUBJICYEHUEM CypIONePEeBOTUMKA;
VH/IMBUAYyaJIbHbIE 3aJaHKs U KOHCYJIbTAlUH;

- Ui JML C HapylleHUsIMM OINOPHO-ABMUIATENIbHOTO armapara: B IedaTHOR ¢opme; B dopme
3JIEKTPOHHOTO JOKYMEHTA; B hopMe ayanodaiiia; MHIUBUAYaIbHbIE 3aJaHUS U KOHCYJIbTALIUY.

B ciayyae HEOOXOIMMOCTM MCIOJb30BAaHUS B Y4E€OHOM IIpOLEcCe YaCTUYHO/UCKIIOUUTETBHO
JAMCTAHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOIOrH, opranu3anus padots [II1C ¢ obyyaommumucsa ¢ OB3 u
MHBAJIMJAMHU [IPEAyCMaTPUBAETCS B JIEKTPOHHOU MH(OPMAIIMOHHO-00PAa30BaTEILHON Cpejie C yUETOM MX
MHIVBHUIYQJIBHBIX TICUXO(U3MUECKUX OCOOEHHOCTEM.

Houent Kanpunar dpuszuko- Escees JImurpuil AjlekcaHIpoBUY
PazpaboTunk MaTeMaTUYECKUX HayK
JIOJKHOCTD, yueHasi CTeTleHb, 3BaHKe dUO
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