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O0JacTh NPUMEHeHU

®onp oneHouHbIX cpenactB (POC) — saBiseTcst 00s13aTeNbHBIM MPUIOKEHUEM K pabodeid mpo-
rpamMMe JUCHUUIUINHBI « DJIEKTPOHUKa» U 00ECTIeYuBaeT MPOBEPKY OCBOCHHSI TUNIAHUPYEMBIX Pe3yibTa-
TOB 00y4eHHs (KOMIIETCHIMN M UX MHIUKATOPOB) MOCPEACTBOM MEPOTPUATHN TEKYIEH U MPOMEXKY-
TOYHOM aTTeCTaluy 10 IUCLUIUINHE.

esn u 3a1aun poHAA OLIEHOYHBIX CPEACTB

Henpto @oHIA OLEHOYHBIX CPENICTB SBIISICTCS YCTAHOBJICHUE COOTBETCTBHS YPOBHS IOATOTOB-
K1 00yJaromuxcst TpeboBaHusIM (PpeepaibHOTO TOCYJAPCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA.

I[JI?I JOCTHXXCHUA MOCTaBJIICHHOM neian CDOHI[OM OLICHOYHBIX CPCACTB IO AWCHUIIINHE «Onek-
TPOHHUKA» PEIIAIOTCS CIIeIYIONINE 3a/1a4H:

— KOHTPOJIb U YIPaBJICHHE MPOIECCOM MPHOOPETeHUsT 00YJalONIMMICS 3HAHUIA, YMEHUN U Ha-
BBIKOB IMPEAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCIHUIIIINHBI,

— KOHTPOJIb U OLICHKa CTCIICHHU OCBOCHUS KOMH@TGHHHﬁ MpEeaAYCMOTPCHHBIX B paMKax HaHHOﬁ
JAUCIHUIIIINHBI,

— o0ecrieueHne COOTBETCTBUS PE3yJIbTaTOB 00ydeHHUs 3anadaM Oyaymield npodeccCHoHaIbHON
ACATCIIBHOCTH YCPEC3 COBCPHICHCTBOBAHHUE TPAJUIIMOHHBIX W BHEAPCHHUEC HHHOBAIMOHHBIX METOJIOB
00y4eHus: B 00pa3oBaTeNbHBIN MPOIIECC B paMKaX JAaHHOMW JUCIIUTUIHHEI.



11. Hepeqeﬂb IJIAHUPYEMBIX peE3y/IibTaToB oﬁyqennﬂ o JUCHHUIIIMHE, COOTHCCCHHBIX C IIJIAHHU-
PYEMBIMU pe3yJibTaTaMU OCBOCHUA oﬁpasonaTe.ﬂbnoii nmporpaMmmbl

1.1. Ilepeuenv naanupyemvix pe3yiomamos o0yueHus no OUCUUNIUHE, COOMHECEHHbIX C NIAHU-
Pyemuvimu pe3yibmamamu 0C80eHUA 00PaA308amenbHOl NPOZPAMMbL

B pesynbrare ocBoenust OOII cnenuanuteTa 0Oy4aronuiics: J0DKEH OBIAIETh CAEAYIOIIUMU PE3YIlb-
TaTaMu 00y4eHUS TI0 JUCIUILIUHE:

Ko bl HanMenoBanune koMneTeHIuu Kon n HaumeHoBaHMe HHIUKATOPA TOCTHIKE-
HHUS KOMIIETEHIINU

KOMIIETeHIIU M

OIlK-1 Cnocoben ucnonvzosams bazoswvie 3-OIIK-1 3nams 6a30BbIE 3aKOHBI U MO0~
3HAHUS €CMECMBEHHOHAYHHBIX OUCYU- | KEHMS, CBSA3AHHBIE C DIEKTPHIECKUMH H
NIUH 8 NPOGECCUOHANBHOU Oesimenb- 3JIEKTPOHHBIMU LIETISIMU; TUTIOBBIE, YCTO-

HOocmu, nNpuMerAnb MemoOvl Mame-
mamudecKkozo anaiuza u MO@@JZMpOGa'
HUsl, meopemudecKoco U IKCnePuUmMen -
MATBLHO20 UCCAECO0BAHUS

SIBIITECS] METOJIBI UX pacyeTa; OCHOBHbIE
(du3HYecKue MPoIEeCChl B MOJTYIPOBOIHU-
KOBBIX TpHOOpax, UX paboTy U pa3HOBUJ-
HOCTH HEKOTOPBIX CXEM DJIEKTPOHHBIX
YCTPOWCTB: YCHUITUTENH, BBIIPSIMUTEIIH,
GUIbTPHI, CTAOUIN3ATOPHI U T.11., @ TAKKE
JIOTUYECKHE DJIEMEHTHI i CTPYKTYPHI;
V-OIIK-1 Vuems npumensTs 6a3oBbie 3aK0-
HbI U ITOJIOKCHU A, CBA3AHHBIC C JICKTPHUYC-
CKMMH | 3JICKTPOHHBIMH IETISIMH /ISl pacyera
OCHOBHBIX ITapaMETPOB IIeMel.

B-OIIK-1 Bradems ocHOBHBIME METOIAMHU
pacuera 3JeKTPUIECKHX U DJICKTPOHHBIX CXEM,
HaBBbIKaMHW U3MEPEHUS OCHOBHBIX Tapa-
METPOB JICKTPUUECKUX LIETIEH U HECITOXK -
HBIX 3JICKTPOHHBIX CXEM, HaBbIKaMu 00pa-
OOTKH TOMYIEHHBIX SKCIICPUMEHTAIBHBIX JTaH-
HbIX.

1.2. Dmanwt hopmuposanus komnemenuuii 6 npouecce oceoenusn OOII cneyuanumema

KoMmoHeHThl KOMIIeTeHIIUH, KaK IpaBuiio, (GOPMUPYIOTCSA MPU U3YYEHUHU HECKOIbKUX JMCIIMII-
JIMH, a TaKXXe€ B HEMAJIOM CTENEHU B Ipoliecce npoxoxaeHusa npaktuk, HUP u Bo Bpems camocrosi-
TeabHOU paboThl oOydaromierocs. Brimonnenue u 3anurta BKP sBistoTcs BugoM yueOHOM esTenbHO -
CTH, KOTOPBIH 3aBepiaeT npoiecc GopMUpPOBaAHHS KOMIIETEHITUI.

MecTo AMCUMIIUHBI M COOTBETCTBYIOIIUN 3Tan (OPMUPOBAHMS KOMIETCHIIMNA B I[EJIOCTHOM
MpolLecce MOArOTOBKU MO 00pa30BaTENbHON MpOrpaMMe MOXHO OMPEIEeUTh 0 MaTpHIle KOMIIETEH-
i, KoTopas npuBoautTcs B PIT quctiuniuHel.

Oransl GopMHUPOBAHKS KOMIIETEHIIUU B MPOIIECCE OCBOCHUS AUCHUTIINHBIL:

- HAYAJIBbHBII ATal — HA 3TOM 3Tarne (GOPMHUPYIOTCS 3HAHUEBBIE U HHCTPYMEHTAILHBIE OCHOBBI KOMIIE-
TEHIIMU, OCBAUBAIOTCS OCHOBHBIE KaTeropuu, GopMupyrorcs 6a3oBbie ymMmeHUs. CTYAEHT BOCIPOU3BO-
JUT TEPMUHBI, (PaKThl, METObI, TIOHSATHS, IPUHIIMITEI U TIPABHIIA; pelIaeT yuyeOHble 3a7auu Mo o0pas-
ny,

- OCHOBHOIi 3Tam — 3HaHMs, yMEHUs, HABBIKH, oOecrieunBaroniiue GopMrupoBaHue KOMIETCHIIUY, 3Ha-
YUTEJIBHO BO3PACTAIOT, HO €II€ HE JOCTUraloT UTOTOBbIX 3HaueHui. Ha 3ToM 3Tamne cTyneHT ocBauBa-
€T aHATUTUYECKUE JIEHCTBUS C MPEIMETHBIMU 3HAHUSMU 10 JTUCIUIUIMHE, CIIOCOOEH CaMOCTOSTEIhHO
pemiath yueOHbIe 3a/1a4H, BHOCS KOPPEKTHUBHI B aITOPUTM JACHCTBHIA, OCYIIECTBIISISI KOPPEKIUIO B XOJIE
paboThI, TEPEHOCUT 3HAHUS U YMEHHsSI Ha HOBBIC YCIIOBHS;



- 3aBepUIAKOIIMIA dTalm — HA TOM J3Tane CTYACHT JOCTUTAeT MTOTOBBIX MOKA3aTeJeH MO 3asBIICHHON
KOMIICTCHIIUHU, TO €CTh OCBAaNUBACT BCCh HGOGXOHHMBIﬁ O6’beM 3HaHPII>i, OBJIaICBACT BCCMU YMCHHAMU U
HaBbIKAMHU B C(bepe 3asIBJICHHOU KOMIICTCHIIUN. OH CHOCO6CH HCIIOJIB30BAaTh 3THU 3HAHUSA, YMCHUS, HA-
BBIKHU IIPU PCIICHUU 3a1a4 MHOBBIIIEHHON CI0KHOCTH U B HCCTAHAAPTHLIX YCIIOBUAX.

3TaHBI (bOpMI/IpOBaHI/ISI KOMHGTGHLII/II;'I B XO04€ OCBOCHHA NUCHUIIIIMHBI OTPAXKAKOTCA B TCMAaTH4C-
ckoM 1ane (cm. PTIJT).

1.2. CBsa3b Mexny GopMuUpPYeMbIMH KOMIIETEHUHUSIMU U (pOPMAMH KOHTPOJISI HX OCBOEHHS
1.3.

Ne KonTtponupyemsie pa3- | Uaaukarop gocTu:keHusi komnereHunu | HammeHoBaHne OLeHOYHOT O
n/n JieJIbI (TeMbI) M CIUII- cpeacTBa TeKylIel v mpo-
JIMHBI MEKYTOYHOM aTTecTaluu

Telcylu asl arTrecranus

1. OnemenTHas 6a3a co- | 3-OIK-1; Y-OIIK-1; B-OIIK-1,; Jlomarraue 3a1aHus
BPEMEHHBIX JICKTPOH- KonTpoibHas padbota
HBIX YCTPOUCTB JlaGopaTopHbie paboThI

2. Ycunurenu anexTpuye-
CKUX CHTHAJIOB.

3. Hcroynnkn BTOpUYHO-
r0 MUTAHUS

4 NMnynscHBIE U aBTO-
TE€HEPaTOpPHBIE YCTPOU-
CTBa.

5 OcHoBbl I pOBOIt

3JEKTPOHUKUA. MuKpo-

MIPOLIECCOPHBIE CPEJICT-
Ba.

HpOMe)KYTO‘IHaﬂ arTrecranus

DK3aMeH 3-OI1K-1; V-OIIK-1; B-OIIK-1; DK3aMeHaIMOHHEBIA OWiIeT




2. Onucanue noka3areJieil 1 KpuTepueB OlleHUBAHUSA KOMIIETEHIU HA Pa3JIMYHBIX ITANAX X (POPMHUPOBAHUS, ONIMCAHHE KA OLlEHMBAHUA
KoneunbIMu pe3ynpTaTaMu OCBOEHMSI IPOrpaMMbl JUCLMILIMHBL SBISIOTCS C(HOPMHUPOBAHHBIE KOTHUTHBHBIE JIECKPHUITOPBI «3HATH», «YMETbY,

«BIIAJIETHY», PACIMCAHHBIE IO OTAEIbHBIM KOMIIETECHIUSAM, KOTOpble IpuBeneHbl B 1.1.1. dopMupoBaHie 3TUX AECKPUIITOPOB MPOUCXOJUT B IpPOLECCE

M3Y4EHHUs TUCLUIUIMHEI 110 3TallaM B paMKax pa3JIMYHOro BUJIA yYEOHBIX 3aHITUHM U CAMOCTOSATENbHON paOOTHI.
Briensrorest Tpu ypoBHSI COOPMHPOBAHHOCTH KOMITETCHIIMN HA KAXKJIOM dTaIle: IIOPOTOBBIN, POIBHHYTHIN 1 BHICOKUH.

YpoBHU ConepxarejbHOe OcHOBHbBIE NIPU3HAKYU BblJIeJICHUS] YPOBHS BPC, ECTS/IIatudamnbuas
onucaHue YPOBHA % ocBoe- | mIKajaa 1AJsi OLEeHKHU
HUA IK3aMeHa/3a4yeTa
Broicokuii TBopueckas AesITelNb- Brouaem nusicecmoswuii ypogens.
Bce suovr komnemenyuti HOCTb CryzneHT AeMOHCTpUpYyeT CBOOOAHOE O0IafaHue
cghopmuposansl Ha 8b1COKOM KOMITETEHITUSIMH, CITOCOOSH MPUMEHUTH UX B HE- A
VPO8HE 8 COOMBEMCMBUU C CTaH/IAPTHBIX CUTYAIUSX: TTOKA3bIBACT YMCHHE Ca- 90-100 O/
yensamu u 3a0a4amu Oucyun- MOCTOSTEIHHO TPUHUMATE PEIIeHHE, PeraTh mpo- 3auTeno
JIUHbBL OnemMy/3a1a4y TEOPETUYECKOTO WU MPUKIIAJTHOTO
XapakTepa Ha OCHOBE M3Y4YE€HHBIX METOJIOB, MpHe-
MOB, TEXHOJIOTHI
IIpoaBuHYTHII [IpumeneHnne 3HaHUN U | Brurouaem Hudcecmoswuil yposeHs.

Bce 6uovt komnemenyuii ymeHuii B Ooisiee mu- | CTyIZEHT MOXKET JI0Ka3aTh BIaJICHUE KOMIIETEHIU- B/
cghopmuposamnsl Ha NPOOSUHY- | POKUX KOHTEKCTaX | MU: JEeMOHCTPUPYET CIIOCOOHOCTh COOMpATh, CHCTE- 85-89 OueHp XopomIo/
mom ypoene 6 coomeemcmeuy | yaeOHOWM ©  mpodec- | MAaTU3UPOBAThH, AHATTU3UPOBATH U TPAMOTHO HCIIOJIb- 3auTeHo
C yensamu u 3a0avamy oucyun- | CHOHAIbHON JIeATelb- | 30BaTh HH(GOPMALIHMIO U3 CAMOCTOSATEIIBHO HallieH-

JIUHDBL HOCTH, HEXEJIM MO 00- | HBIX TEOPETHUYECKUX UCTOYHUKOB U UIUTIOCTPUPOBATH
pasity, OoJibIleil JOoJIeH | UMM TEOPETUUYECKUE TOJI0KEHHUS WK 000CHOBHIBATh C/
CaMOCTOATEIBHOCTU U | IPAKTUKY IPUMEHEHUS. 70-84 Xopomuo/
AHUIIUATUBEI 3a4TeHo
IoporoBblii PenponykruBHas ned- | CTyA€HT IEMOHCTPUPYET BIIaJIEHUE KOMIIETCHLIUSIMU 65-69 D/Y noBneTBopUTEINBHO/
Bce 6uovr komnemenyuti TEJIbHOCTh B CTaHJAPTHBIX CUTYallMsIX: U3JIaraeT B Mpejaesax 3a- 3auTeHo
cghopmuposamsl Ha NOPO2OBOM a4 Kypca TEOPETHYECKH U MPAKTUYECKH KOHTPOIH-
ypogHe pyeMBIi MaTepHai. 60-64 E/ ITocpencTBeHHO
/3auTeHo
Hwuske noporosoro OTcyTcTBHE IPU3HAKOB TOPOTOBOTO YPOBHS: KOMIIETEHIIUU HE C(OPMHUPOBAHBI. 0-59 HeynoBnerBoputenbHo/
CTyZeHT He B COCTOSTHUU MPOJIEMOHCTPUPOBATH 00J1aaHe KOMIIETSHIIMSIMH B Hezauteno

CTAHJAAPTHBIX CUTYyallUAX.




OneHuBaHue pe3ynbTaToB 00y4EHUs CTYIEHTOB 110 AUCLHUIUIMHE OCYIIECTBIIETCS 110 PErIaMEH-
Ty TEKYILLEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTAllUU.
Kputepun orneHuBaHuS KOMIIETEHIMM HAa Ka)KIOM ATale M3y4eHMs] AUCLUILIMHBL JUIST KaXa0Iro
BUJIa OLIEHOYHOTO cpezacTBa U npuBoasates B 1. 4 @OC. MtoroBsliit ypoBeHb C(HOPMHUPOBAHHOCTH KOM -
NETeHLUU IPY U3YYEeHUH JAUCIHUILIMHBI onpeaensiercs mo Tabmuue. Ilpu sTom criexyer moHUMAaTh, 4TO
IpaHULIa MEXJYy YPOBHSAMHM Ul KOHKPETHBIX pPE3yJbTaTOB OCBOEHHUS 00pa30BaTEIbHONW IPOrpaMMBbI

MOKET CMCIIAThCA.

YpoBenb ¢hpopMHPOBAHHOCTH

Texkymmii KOHTPOJIb

HpOMe)KyTO‘lHaﬂ arrecranus

KOMIIETeHIIHU U
BbICOKUI1 BbICOKHI
BBICOKHUI NPOOBUHYMbIIL BbICOKULL
BbICOKULL nPOOBUHYMbLLL
nopo2oe6wiil BbICOKUU
BbICOKUU nopo2oswiil
MIPOABUHYTHIN NPOABUHYTHII NMPOABMHYTHII
NPOOBUHYMbLLL nopo2oswiil
nopo2oewiil nPOOBUHYMbLLL
IIOPOTOBBIN IOPOTrOBbIH MOPOroBbIN
NOPOrOBbIN HHKe IIOPOroBoOro

HHMXXE ITOPOTOBOT'O

HHZKE MMOPOroBoro

3. MeToanyeckue MaTepualibl, ONpeaesiione MpoueIyphbl OlleHUBAHUS 3HAHMIA, YMEHMIi, HA-
BBIKOB WJIM OIIBITA I€ATEIBbHOCTH, XaPAKTCPU3YIOLIIUX 3TAIlbI (l)Ole/lpOBaHl/lﬂ KOMHCTCHIII/IFI.

— MHWroroBas arrectanus 1Mo AMCUUILUIMHE SBISICTCS WHTETPAJIHHBIM TMOKa3aTejleM KadecTBa
TEOPETHYECKUX W TPAKTHUYECKUX 3HAHWA W HABBIKOB OOYYAIONIUXCS MO TUCIHHUIUIMHE H
CKJIaJIbIBAETCSI U3 OIICHOK, MOJTYYCHHBIX B X0JI€ TEKYIIEH 1 MPOMEKYTOUHOM aTTECTAIIHH.

— Tekymas arrectanus B ceMeCTpe MPOBOAUTCS C IENbI0 00eCTIeYeHNsT CBOCBPEMEHHOM 00-
paTHOM CBS3M, I KOPPEKIHMH OOy4YeHHUs, aKTHBH3AIlMU CAMOCTOSITEIHLHOU paboThl 00Y-

Haromiuxcs.

- HpOMe}KYTOLIHaH arreécrauuda npc€aHasHaducHa JIsd 00OBEKTUBHOIO IOATBCPIKACHUA U OLIC-
HHUBaHUA JOCTUTHYTBIX PE3YJIbTaTOB 06y‘leHI/I${ IIOCJIC 3aBCPIUICHU U3YYCHHA JUCHUIIIINHBI.

- TeKyma;I arTeécTanus OCylmEeCTBIIACTCA ABa pa3a B CEMECTP:

o xoHtpoJibHas Touka Ne 1 (KT Ne 1) — BeIcTaBiIsSIeTCsl B 3JICKTPOHHYIO BEIOMOCTh HE
no3aHee 8 Hemenu ydeOHoro cemecrtpa. BrirouaeT B ceOs OILCHKY MEpOIPHUSATHH
TEKYIIETO KOHTPOJIS ayJUTOPHON M CaMOCTOSITEIbHOH paboThl 00y4aromerocs o
pazzenam/TemMam yuyeOHON AUCUMILTHHBI ¢ 1 o 8 Heaeno yueOHOro ceMecTpa.

o xkoHtpoisbHas Touka Ne 2 (KT Ne 2) — BeicTaBiisieTcsi B 3J€KTPOHHYIO BEJJOMOCTh HE
no3anee 16 Hemenu yueOHOTrO ceMecTpa. BrimrouaeT B ceOsi OIIEHKY MEpPONPUATHI
TEKYILET0 KOHTPOJISI ayAUTOPHOU M CaMOCTOSITENIbHOM padoThl 00ydarolerocs mo
pazzenam/Temam yuyeOHOU AucuMIUuHbL ¢ 9 o 16 Henento yuebHOTO cemecTpa.

PCSyJ'ILTaTBI TeKymeﬁ )51 HpOMe)KYTOQHOﬁ aTTeCTallkuM IMOABOJATCA ITO HIKAJIC 6aJIJIBHO'peI\/’ITI/IHFOBOI\/’I

CHCTEMBI.
JTan peTHHIOBOH CHCTEMBI / Henens bau
OneHo4Hoe cpencTBo My Y
Texymas arrecranus 1-16 36 60
KonTpoabHas Touka Ne 1 7-8 18 30
Koumponvnas paboma 18 30
KonTpoabHas Touka Ne 2 15-16 18 30




Koumponvnas paboma 18 30
IIpomexyTouHasi aTTecTanusA - 24 40
3ader -

3auemmnwiii Ounem - 24 40
HUTOI'O no qucuunjnHe 60 100

* MUHUMAaJIbHOE KOJIMYECTBO OAJIOB 3a OIIEHOYHOE CPEACTBO — 3TO KOJIMYECTBO OaiioB, HAOpaHHOE
oOyJaromumcsi, Ipu KOTOPOM OIIEHOYHOE CPE/ICTBO 3aCUMTHIBACTCS, B MPOTHBHOM Cilydae oOydaro-
HH/IﬁC?I JOJDKCH JIMKBUAWPOBATL NOSABUBIIYHOCA AKAACMHUUYCCKYIO 3aJ0JIKCHHOCTL I10 TeKyHIefI HIIn
MIPOMEXYTOYHON aTTecTallid. MUHUMAaIbHOE KOJIMYECTBO OayUIOB 33 TEKYIIYIO aTTECTAIHIO, B T.d.
OT/IENIbHOE OIIEHOYHOE CPEACTBO B €€ COCTaBE, M MPOMEKYTOUHYIO arTecTtanuio coctasisier 60% ot
COOTBCTCTBYHOIINX MaKCHUMAJIbHBIX OaJUIOB.

CTyneHT cuuTaeTcsi aTTeCTOBAaHHBIM IO pa3Jely, 3a4eTy WM dK3aMeHY, €ClIM OH HaOpajl He MeHee
60% ot MakcUMaIbHOTO Oaia, MPeIyCMOTPEHHOTO PaboUel MporpaMMoii.

CTyaeHT MOXeT OBbITh aTTECTOBAH IO JUCIMIUIMHE, €CJIM OH aTTECTOBAH MO KaXKIOMY pasJielly, 3aue-
Ty/3K3aMEHY U €r0 CyMMapHbBIi 0yt cocTaBisieT He MeHee 60.



4. TunosBble KOHTPOJIbHBIE 3aJaHUS WX UHBIC MaTE€pUaJibl, H606XOL[HMLIC AJIsi OHCHKH 31{31{1/1171,
yMeHI/Iﬁ, HaBbIKOB

MUHUCTEPCTBO HAYKHM YW BBICHIEI'O OBPA3BOBAHUS POCCUMCKOM DEJE-
PALLUU
OEJIEPAJIBHOE TOCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/IEHUE
BBICIHEI'O OBPA30OBAHIA
«HannoHabHBIN UCCIEA0BATENBCKUM AiepHbIN yHUBEpcUTET «MUDN»
OOHMHCKUH MHCTUTYT AaTOMHOM JHEPIreTHKH —
(dunman penepaabHOro TOCyIapCTBEHHOI0 aBTOHOMHOI'O 00Pa30BaTEIbHOIO YUPEIKICHHSI BHICIIEIO
o0pazoBanus «HarmoHanbHbINA UCCIEIOBATENBCKHN siAepHBIN yHUBepcuTeT «MUDI»

Otnenenue siiepHON PU3MKU M TEXHOJIOTHUI

CnennansHocts  14.05.01 SdnepHble peaKTOPHI U MATEPUAIBI

ObpasoBarensHas HOepHble peakmopbl
porpamMma

Jucnuruinna DJIEKTPOHUKA

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. TomynpoBoguuku. OCHOBBI 30HHOM TeOpHU CTpoeHUs BemlecTBa. CoOCTBEHHAs
U TIpUMECHAas IPOBOAUMOCTD MOJTYTPOBOTHUKOB

2. YCUIUTEN! dMEKTPUIECKUX curHainoB. OCHOBHBIE TIOHSITHS, ONIPEACIICHUS ,
[IapaMeTpbl U Pa3HOBUIHOCTHU YCHUIIUTEIICH.

3. 3amaua
CocTaBUTEID E.I'."Tunukun
Hauansauk otnenenus J.C. CamoxuH
« » 2023 T.




MUHHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUAN POCCHHCKOW ®EJEPAIIUU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHWE
BBICIIEI'O OBPA3OBAHUA
«HaunoHabHBIN UCCAEA0BATENBCKUN sAIepHbIN yHUBEpcUTET «MUDU»

OOHMHCKUH MHCTUTYT AaTOMHOM JHEPIreTHKH —

(dunuan gpenepaabHOro TOCYIapCTBEHHOIO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKICHUS BhICIIETO
oOpazoBanus «HamoHanbHBIN UCCTIEOBATENBCKIN SaepHbIi yHIBepcuTeT «MUDN»

Otnenenue siiepHON PU3NKU M TEXHOJIOTHUI

CrneunanbHocts  14.05.02 ATOMHBIE CTAHIIMU IIPOEKTUPOBAHKE, DKCIUIYATANUS U WHKUHUPUHT

OO6pazoBarenpHas
nporpamMma IIpoexmuposanue u SKCHAYAmMayusi AaMmoMHbIX CIMAHYUL
Jucrunnuxa DIIEKTPOHUKA

IIpuMepsI BONPOCOB K IK3aMeHY

1. TMomynpoBoanuku. OCHOBHBIE ITOJIOKEHHS TEOPHH ATEKTPONpoBoaHOCTH. CoOCTBEHHAs U

MIpUMeCHas! TPOBOIUMOCTD TIOTYIIPOBOTHHKA.

p-N mepexo/1. DIEKTPUIECKUE MPOIECCH B P-N Iepexoie.

BonbramnepHas xapaktepucTraka P-n nmepexosa. JAuomapl, kiaccuuKaius T10I0B.

4. Tlpo6oii p-n nepexoaa. Ctabmnutponsl. IX ocHOBHBIE TapaMeTpbl, CXEMHOE 0003HAYEHHE.

[TapameTpuueckuii cTabMIN3aTOP HAMPSHKEHUS.

EmxocTb p-n nepexona. Bapukarel.

6. bunomnspHbie TPaH3UCTOPHI. Y CTPOMCTBO, OCHOBHBIE ITApAMETPHI, CXeMHOE 0003HaueHuEe. CXeMbI
BKJTFOUCHUS U PEKUMBI PaO0THI OUITOISIPHOTO TPAH3UCTOPA.

7. DNEeKTPUYECKUE MPOIIECCHI B OUTIOISIPHOM TPAH3UCTOPE, BKIFOYSCHHOM I10 CXeMe ¢ 001Ie 0a3oi.

8. bumonspHbIi TpaH3UCTOP KakK dyeThIpexnoocHuK. Cucrema H-mapameTpos, nux cmbici. Cxema
3aMelleHus: OUTIOJISIPHOTO TPAH3UCTOPA.

9. TloneBoil TPaH3UCTOP C YIPABJIAIOUINM P-N EPEXOJA0M. Y CTPOUCTBO, MPUHIUI PaOOTHI,
BOJIbTAMIIEPHBIEC XapaKTEPUCTUKU, OCHOBHbIE MTApAMETPhI, CXeMHOE 0003HAYCHHUE.

10. M/JIIT tpan3ucTop. YCTpoicTBO, MPUHIIKI padOThI, BOJIbTAMIIEPHBIC
XapaKTEepPUCTUKH, OCHOBHbBIE ITApaMeTPhl, CXeMHOE 0003HAUYECHHE.

11. Yceunurenu 3MeKTpUUECKUX CUTHAI0B. OCHOBHBIE MOHATHUS, ONIPEICICHUS , TApaMETPhl U
Pa3HOBUIHOCTH YCUIIUTENCH.

12. OGparHas CBs3b B YCUIUTEIAX.

13. IIpocreiimmii ycunuTenb Ha OUMOISIPHOM TpaH3UcTOpe ¢ 001uM smMuTTepoM. Cxema. Bei6op u
Ha3HAYEHHUE JIEMEHTOB.

14. OnepanioHHbIE YCUITUTENN U X OCHOBHBIE XapaKTEPUCTUKH.

15. Peanu3zanus THIOBBIX 3BE€HBEB Ha ONEPAIIMOHHOM yCUJIUTEIE.

16. BropuuHble HCTOUYHUKH AJIEKTpoNUTaHusl. HasHaueHue, MPUHIIUIIBI IOCTPOCHUSL.

17. Bropu4Hble HICTOYHUKHU AJIEKTPONUTAHUS. BrimpsmuTeny.

18. BropuuHble HCTOYHUKHU AeKTponuTaHus. CTabUIN3aTophl HAMPSHKEHNUS.

19. UmnynecHbie ycTpoiicTBa. [lapameTpsl umnynbcoB. [IpencTaBienrne HempepbIBHBIX CUTHATIOB
C TIOMOIIbIO UMITYJIbCOB.

20. Jlornueckue sneMenTsl. CxeMHOE 0003HaueHue. TaOIuIbl HCTHHHOCTH.

21. OcoOeHHOCTH JIOTHYECKHX dIeMeHTOB paziauynbiii cepuid (JATJI, TTJI, TTJIL, kMOIT )

22. KomOuHamonHsble ycTpoiicTa . Jlemmdpatopsl, LUPPaTOPbl, MyIbTHILIEKCOPHI,
JeMYJIbTUILIEKCOPHI.

23. [locnenoBaTenbHbIe YCTPOUCTBA. TpUTTEPBI, PETHUCTPhI, CYETUHUKH.
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Ouenka

Kpurtepun onenkn

OTIIMYHO

90-100

CTyneHT 10KeH:

- IPOJICMOHCTPUPOBATH TITYOOKOE M MIPOUYHOE YCBOCHHE 3HAHUI MPO-
IrpaMMHOI'0 MaTepuaia;

- UCUCPIIbIBAIOLIC, ITOCICAOBATCIBHO, I'PAMOTHO U JIOTUYCCKHA CTpOﬁHO
H3JIOKUTHb TGOpCTI/ILICCKI/Iﬁ Marcpuai;

- MPaBUJIHLHO (POPMYITUPOBATH OTIPEICIICHUS;

- IPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITEIIbHOM pabOThI € IUTEpa-
TYpOH;
- YMETb CIEJIaTh BBIBOJBI 110 U3JIAra€MOMY MaTepuay.

Xopomo
70-89

CTyneHT N0oKeH:

- IPO/IEMOHCTPHPOBATh JIOCTATOYHO TIOJTHOE 3HAHUE TPOTPAMMHOTO
Mmarepuana;

- IPOJIEMOHCTPUPOBATh 3HAHNWE OCHOBHBIX TEOPETHUYECKUX MOHSATHIA;

JIOCTATOYHO MOCJIEI0BATeNIbHO, IPAMOTHO U JIOTUYECKH CTPOIHO M3Ja-
raTh MaTepHa,

- IPOJAEMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCS B JINTEPATYPE;

- YMETH C/IeNaTh JOCTATOYHO 000CHOBAHHBIE BBIBOIBI 110 M3JIaraeéMOMY
MaTepuany.

Y 10BIETBOPUTEIBHO
60-69

CTyleHT TOJKEH:
- MPOJIEMOHCTPUPOBATH 00IIIee 3HAHUE N3YIaeMOTO MaTepHaa;
- MOKa3aTh 0011Iee BIaJCHUE TIOHATHIHBIM aIlliapaToM JIUCIUTUINHBI;

- YMETh CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYPOU HU3JIaraeMoro
BOIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO IPOrpaMMoil yueOHyIo JIUTepaTy-
py.

HeynosnerBopuTenbHO
59 u meHsbI1IE

CTyneHT 1eMOHCTpUpPYET:

- He3HaHKE 3HAYUTENIbHOM YaCTH MPOTrPaMMHOT0 MaTepuaa;

- HE BJIa/ICHUE TIOHATUHHBIM arnapaToM JTUCIUIINHBL,

- CYILIECTBEHHbIE OMIMOKY IPU U3JI0KEHUU YUeOHOTO MaTepuaa;

- HCYMCHHC CTPOUTH OTBET B COOTBECTCTBUHU CO Cpr1(Typ0171 n3jaracmMo-
T'0 BOIIPpOCa;

- HCYMCHHC [CJIaTh BBIBOJLI I10 U3JIaracMOMY MAaTCpHAITY.

10



MHUHHUCTEPCTBO HAYKH W BBICHIETO OBPA3OBAHHUSA POCCHMCKON ®EJEPAIIUN
OEAEPAJIBHOE TOCYAAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXIEHUE
BBICIIET'O OEPA30OBAHUA
«HaunoHabHBIN UCCIEN0BATENBCKUN SACpHBIN YHUBEpcUTEeT «MUDI)»
OOHUHCKNH HHCTUTYT ATOMHOM JHEPreTUKH —
(dunman penepaabHOro TOCyIapCTBEHHOI0 aBTOHOMHOI'O 00Pa30BaTE/IbHOIO YUPEIKICHHSI BHICIIEIO
o0pazoBanus «HanmoHanbHBINH UCCIEOBATENBCKHIN SaepHbIi yHIBepcuTeT «MUDN»
Otnenenue siiepHON PU3NKU M TEXHOJIOT U

CneunansHocts  14.05.02 ATOMHBIE CTAHIMU: IIPOEKTUPOBAHUE, IKCILIYATALIUS U MHKUHUDPUHT

OGpasoBarenpHas 1I[poeKmuposanue u IKCNyamayus amomHelLx CManyui
mporpamma

Jucrunnuxa DIIEKTPOHHUKA

IIpumep 3agaHuil 1J1s1 KOHTPOJIbHOU PadOThI

Ipumep 1

Ha pucyHke npeicTaBieHo yciaoBHOe rpaduyeckoe n300paxeHue. . .

BapuaHTbl OTBETOB:
1) GunonsapHOro N-pP-N-TpaH3nucTopa;
2) MOJICBOr0 TPAH3UCTOPA C YIIPABJISIFOIIAM
P-N-1iepex0/10M U KaHAJIOM N-THIIA;
3) OUIoISIPHOro P-N-P-TpaH3uCTOopa;
4) MONIEBOr0 TPAH3KUCTOPA C YIIPABJISIFOIIAM

P-N-nepexoaoM M KaHaJIOM P-THIIA.

Hpumep 2

M5 mpencraBieHHON Ha PUCYHKE CXEMBbI BBIIPSMUTEINS IPU CHHYCOUAAIbHOM U3MEHEHUH HAIPSKEHUS
Usx AMArpaMMa HallpspKeHUs Uy Ha PEe3UCTOPE HAarpy3Ku OyAeT UMETh BUT ...

lum 1

Uu
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BapuaHTsl OTBETOB:

{aWa vavv\
W P

Lpumep 3

Ha pucynke npezacrasieHa cxeMa BKJIIOUEHUS! OUIIOJIIPHOTO TPAH3UCTOPA C...

BapuaHTbl OTBETOB:

1) o6IMM SMUTTEPOM;
2) obueii 6a30if;
3) 00IIMM KOJIIEKTOPOM;

4) 06IIHUM HCTOKOM.

Ipumep 4

HOFI/I‘IGCKOMy JJICMCHTY, I/I306pa)KeHHOMy Ha PUCYHKE, COOTBCTCTBYCT Ta6J'II/II_Ia HCTUHHOCTH. ..

A

B

& |LF

B ApUaHThI OTBCTOB!



1) 2)

==
R|lo|lr|lo|lm
Rl |, |Oo|m

Pk |lolo|>
POl |O | W
|lo|lo|lo|T

3) 4)

Pk |lolo|>
P | O, | O |W
o|lo|lo|r |

Rlr|lo|lo|>
R |lo|l—r|lo|lm
olkr|k,r |, |mm

Kpurepuu onieHuBaHUsS KOMITETEHIINH (PE3yIbTATOB):

— YPOBEHb OCBOCHHS 00YJAIOIINMCSI MaTepuaa, MpeayCMOTPEHHOTO y4eOHOM MPOTPaMMON;

— yMeHHe 00y4aroIerocs UCIoIb30BaTh TEOPETUUECKUE 3HAHUS TIPH BBHITIOTHEHUH 3aJaHUH U 3a/1a4;
— 000CHOBAHHOCTh, Y€TKOCTh, KPATKOCTh M3JI0’KEHHUS OTBETA.

Ornncanne mKanbel OLEHUBAHUS:

90-100 6anI0B CTAaBUTCS, €CIIH:

— U3YYECHHBIM MaTepraj U3JI0KEH MOJIHO, ONPEEIICHUS 1aHbl BEPHO;

— OTBET MOKa3bIBAECT NIOHMMAaHUE MaTEPHUAIIA;

— oOyyarouuiicss MoeT 000CHOBaTh CBOU CYXACHUSI, IPUMEHUTh 3HAHUS HA TPAKTHKE, IPUBECTH HE-
00X0IMMBbIE TPUMEPBIL, HE TOJIHKO M0 YUEOHUKY U KOHCIEKTY, HO U CAMOCTOSITENIbHO COCTABJICHHBIE.

70-89 6a/1710B CTaBUTCS, €CIU:
— M3YYCHHBIA MaTEpHasl H3JI0KECH JOCTATOYHO TOJTHO;

— IIpHU OTBETC AOIIYCKAIOTCA OIHI/I6KI/I, 3aMHHKH, KOTOPBIC o6yqa10u1m710}1 B COCTOSIHUU UCIIPABUTDH Ca-
MOCTOATECIIBHO IIPHU HABOJAIINX BOIIPOCAX;

— 00y4YaroIIMIACs 3aTPYIHACTCS C OTBETAMH Ha 1-2 TOTIOJHHUTEIBHBIX BOIPOCA.
60-69 6a/1J10B CTaBUTCS, €CIIU:

— MaTepual U3JI0KEeH HEMOJIHO, C HETOYHOCTSIMU B OMPEICIICHUN TOHATHIA UM (OPMYITHPOBKE OTpe-
JICIICHUIA;

— MaTtcpuall u3jaracTcsia HCIoCJICIOBATCIIbHO,

—O6y‘l&IOH.IPII>iCH HE MOXKCT JOCTAaTOYHO I‘J'IY6OKO H J0Ka3aTCIbHO 000CHOBATH CBOH CYXXACHUA U IIPU-
BE€CTU CBOU IIPUMCPBI;

—Ha 50% nomoMTHUTENHHBIX BOMPOCOB JAaHBI HEBEPHBIE OTBETHI.

0-59 6a/1J10B CTaBUTCS, ECIHU:

— MpU 0TBeTe OOHAPYKUBAETCA MOJTHOE HE3HAHKE U HETIOHUMaHHUe N3y4aeMoro MaTepuana,
— MaTepuall u3liaraeTcsi HeyBepeHHO, OeCIOPSI0YHO;

— JlaHBI HEBEpHBIEC OTBETHI Ooiee ueM Ha 50% MOTOTHUTETHHBIX BOIIPOCOB.

13



MHUHHUCTEPCTBO HAYKH UBBICIIEIO OBPA3OBAHMS POCCUMCKOM ® EJEPALIMH
OEJNEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
BBICIHIET'O ITPO®ECCHMOHAJIBHOI'O OBPA3SOBAHUA
«HaunoHabHBIN UCCIEN0BATENBCKUN SACpHBIN YHUBEpcUTEeT «MUDI)»
OOHUHCKNH HHCTUTYT ATOMHOM JHEPreTUKH —
(dunman penepaabHOro TOCyIapCTBEHHOI0 aBTOHOMHOI'O 00Pa30BaTE/IbHOIO YUPEIKICHHSI BHICIIEIO
npodeccruoHanbHOro o0pa3zoBanus «HalmoHa bHBIN UCCIENOBATENbCKIH AAepHbIA yHUBEpcuTeT «MUDU»
Otnenenue siAepHOM GU3UKH U TEXHOJIOTHN

Crermanpaocth  14.05.02 ATOMHBIE CTAHIMU: TPOSKTUPOBAHKE, IKCIUTYATANUS U WHKUHUPUHT

O6pasoBarebHas Ilpoexmupoeanue u sKcnayamayusi AMOMHbIX CIAHYUL

IporpaMmma
Jucrunnuxa DIIEKTPOHHUKA
Ilpumep nabopamopnoii padomuot
JlaGopaTophasi padora 1
CBOVICTBA M XAPAKTEPUCTHUKH MOJIYITPOBOJHUKOBOI'O
JAUOJA

eab padoTsl

MBy4eHue CBOMCTB TOMYNPOBOJHUKOBBIX JUOJOB - BEIIPAMHUTEIBHOrO Jojia 1 tuojia [IIoTTku.

Teopernyeckue cpenaeHMs!

[MomyrpoBOAHUKOBBIM JMOJIOM HA3bIBAIOT MOITYTIPOBOTHUKOBBIN IPHOOp, UMEIOINET OJMH P-N - TIepexo/] 1
cHaOKeHHBIN AByMsI BeIBoAaMu (A-aHon, K-karon), mpenHa3HaueHHBIH 715l TPeoOpa3oBaHUs i KOMMYTAITUH dJIEK-
Tpudeckux curHaioB [1-3]. B 3aBUCHMOCTH OT Ha3HAYCHHUS U CBOWCTB Pa3jMYaiOT BHITPSIMHUTEIbHbBIC THOIBI,
nuonel [1I0TTKH, cTaOWMIIMTPOHBI, BEICOKOYACTOTHBIE JIUOJIbI, UMITYJILCHBIC MO, BAPUKAIIBI, CBETOAHO/BI, (O-
TOJIMOJIbI, THOHBIC ONTPOHBI U T. Tl. CBOWCTBA TOIYIIPOBOHIUKOBOTO MO/ ONMPEEINSIOTCS CBOMCTBAMU p-N—
nepexona.

B BBIMPSIMATENBHBIX AUOJAX HCIONB3YETCS CBOMCTBO OJHOCTOPOHHEH MPOBOJMMOCTH p-N—Iiepexoa:
MPOITYCKATh JICKTPUIECKUI TOK ITPU MIPSIMOM HanpspkeHuu (puc. 1.1) U IpakTHYecKu He MPOIyCKaTh - TPU H3Me-
HEHUU TIOJIIPHOCTH TPHIIOKEHHOT'O HAMPSKCHHUS.

VD |
.
A—PH «
U
a

Puc. 1.1. YcnoBHoe rpadudeckoe 0003HaUSHHE U HATIPABIICHHUS IIPSIMOTO TOKA M HATIPSDKSHUSI THOIA

BrempsmMuTenbHbIH 1O SBISETCS CYIIECTBEHHO HEMMHEWHBIM 251leMeHToM. BAX mieansHoro nmuona (uaeans-
HOT'O p-N-T1epexo/1a) OMUCHIBACTCS CACAYIOIUM ypaBHeHHEM [2]:

| |( (Uﬂ\l 1\| (1)
a=1 lexp - 1
Cou

re |g- Tok uepes [121; Uy - Hanpsbkenue, npunoskenHoe k [1/1; lo - o6paTasiii Tok [1]] (Gepercst n3 cpaBodHMKa); Qr
= kT/g— TemnepatypHsIii HoTeHIMan (Qr = 25MB npy KOMHAaTHOH TemIiepaType); M—Kod(pGUIMEHT, yIUTHIBAIO-
it otkioHenue BAX ot uneansHoro 3akona (M =1+4). Jlns uaeansHoro quogaa m = 1.

14



Kak mo60it HenuHeHHbIH d5eMeHT, 1] iMeer pas3nnyHoe COPOTHUBIICHUE TTOCTOSHHOMY M TIEPEMEHHOMY
TOKY.

Ha ocnoBe (1) MoryT ObITh Haii/ICHBI

Rcr - craTiueckoe conpoTHBIICHHE (COMTPOTURICHUE TTOCTOSHHOMY TOKY )
3 i 'y ' ) . ~
R, =—2==L.1Ln b rp(ly) s (2)

rJie I's - conpotuBiienre 6a3bl nuona (1+30 Om),

I'no- muddepeHnnansHoe CONpOTUBICHHE (COMPOTUBIICHHE TEPEMEHHOMY TOKY MaJIOH aMILIATY/IbI )
My _ mer

rﬂ(f) = = + rE(Iﬁ)- (3)
ol, 1;+1,

Jliist ipsiMbIx BeTBel paccunThiBaroT 3aBUCUMOCTH 15 = T (I 1), R = (1), Mo =T (I 1), st oOparHbix Betseii - R, = f
(Up), rae =f(Up). [Tpr aTom

U .
1"-‘(1‘1 ) = T 3 (4)

R, =— (5)
|
u' 5
("L -.' “.))
1
I, MA
5 1
73 p-n VD
| () TS SR f i
B -10 :
+- . t
U U 500 U,.MB
p-n
-50 MKA
T

vD

Puc. 1.2. TlosicHeHus K BoIpaskeHHsM (4-6)

C 1enbio 00JIerYeH st pacyeToB CXEM C JIMOAaMH 9acTo MOJIb3YIOTCS JIMHEHHOM armpokcumaneid ux BAX

[2], xak moka3zano Ha puc. 1.3. [Ipu Takoii anmpokcumMaryn BAX 3aMeHsieTcst TMHEHHBIME G yHKIAIMEA. J{71s1
NpSAMOU BETBU

!

1 u
1, == (U, =Uy ) UpUgirs = @)
I’HP |

Jlnst oO6paTHOM BETBU

1 u’
IZZ:r_U[Z_IO’U/H So,roész

(8)

0bp
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a) A 6) $ R) |

u

C ]., Ton l Un
8]

Puc. 1.3. a)-nuneitnas anmpokcumarms BAX;0) - cxema 3aMeIieHus 110 MOCTOTHHOMY TOKY 0OpaTHO CMEIIIEHHOTO THO/IA; B)- CXeMa 3a-
MEIICHUS JIMOJIa B IPSIMOM BKJTFOUCHUH

VDo gy
AP «
U
A

Puc. 1.4. YcnosHoe rpadmueckoe o6o3HadeHue nrona Lllorrkn

Huoowr [llommxu (Puc.1.4) — 3T0 MOIYIPOBOTHMUKOBBIE MPHUOOPHI, B KOTOPBIX HCIIONB3YIOTCSI CBOWCTBA TO-
TEHIIMABHOTO Oapwhepa (6apwvepa [llommiu) HA KOHTAKTE METAT — MOIYIPOBOJHUK. B paccMaTpuBaeMbIX
JIMOJIaX M3_3a Pa3HOW BBICOTHI MMOTEHIIMAIBHBIX 0APbEPOB JIIsI AJIEKTPOHOB U JIBIPOK HET WHYKEKI[MH HEOCHOB-
HBIX HOCHTENEH 3apsija, HeT U TaKUX MEIJICHHBIX MPOIECCOB, KaK HAKOIUICHWE H paccachbiBaHHE HEOCHOBHBIX
HocuTeneid B Oase. B pesynbraTe WHEPUMOHHOCTh [UOJOB C BBIIPSMIIEHHEM Ha KOHTAaKTE€ MeETall-
TTOJIYIIPOBOAHUK OMPEISISICTCS] BEIMYNHON OapbepHOW EMKOCTH BBIIpsMILstomero kontakra (Coap =1 nd).
Kpome Toro, y 3TUX THOM0B HE3HAUUTEILHEIC aKTUBHBIC MTOTepH (mpsimoe Hanpspkerne Upp= 0,4 B, uro Ha 0,3
B menbire, 4eM y KpeMHHEBBIX AHOOB). B cBs3u ¢ TeM, 4To OapbepHas EMKOCTh H MOCIEN0BaTeIbHOE aKTHB-
HOE COMPOTHBIICHUE B TaKUX AMOAaX HEOOIbINNE, COOTBETCTBEHHO Maji0 M BpeMsl Mepe3apsaku EMKOCTH; dTO
TaéT BO3MOXHOCTh HCIOJIB30BaTh JMOAbI IIIOTTKM B KauecTBE CBEPXCKOPOCTHBIX MMMYJIbCHBIX auomoB (f =
3+15 I'T'y), HampuMep, B HEKOTOPBIX CXeMax B KauecTBE OBICTPOACHCTBYIOIIUX JOrapu(MMUUIECKUX JICMEHTOB
Y B MOIITHBIX BBICOKOYACTOTHBIX BBITIPSIMHUTEINSAX, B KOTOPBIX JUOJBI CIIOCOOHBI paboTaTs Ha yacToTax 0 1 Ml
npu UOBP =50B u |r[p = 10A.

IMoaroroBka k padore
1. O3HaKOMUTHCS C OIMCAHUEM JIA0OpaTOPHOI PaboTEHI.

2. V3yunTth TEOpeTHUECKHE OCHOBBI II0 MaTepHajiaM JIEKIHH HIIH [IEPEeUHI0 PeKOMEH0OBaHHOM NpernoiaBaTe-
JIeM JINTEpaTypHl.

3. M3yunTth onmcaHus ¥ TEXHUYECKUE XaPAKTEPUCTUKN MOAYJIEH CTeHAa, MPUMEHIEMBIX IIPU BBIIOIHEHUN
naHHOW pabothl: «Mcrounnkn nutaHusy, «Pesuctopsl/ AKTHBHas Harpyska», «HenmHeHHbIE AIIEMEHTEI,
«3mepurenbHbie TprOOpED», «MyTbTUMETPBIY.

4. B cooTBeTcTBUH ¢ pabOYNM 33TaHUEM ITOATOTOBHUTE TAOIHIIBI JUTS 3aITUCH U3MEPEHHI.

5. O3HaKOMHTHCS C XapaKTepucTHKaMH BoinpsimutenbHoro auoaa IN4007 u nuoma Hlortkmn 1N5823.

PaGouee 3ananne

1. CoGparb cxemy Juisi MCCIEIOBaHUS BHIPAMHUTENBHOrO auona VD1 Gnoka «HenuHeiiHble d1eMeH-
TBI» Ha MOCTOSHHOM Toke (puc. 1.5). B kauectBe R1 ucnons3zoBats conporusienue 100 Om 6moka «Pesucro-
pel/ AKTuBHas Harpyska». s M3MepeHHs] TOKa HCIOIb30BAaTh OAWH M3 MYJIbTHUMETPOB Oioka «MynbTu-
METpbI», IJIS MU3MEPEHHs HalpsDKEHHsl MCIONb30BaTh OXMH M3 NpHOOpoB Onoka «M3mepuTenbHbIE NPH-
OopbI», 3a7aB A HUX COOTBETCTBYIOIIME PEXHMBI paOOTHl. B KauecTBe MCTOYHMKA MUTAHUS HCIONB30BATh
cTaOMIM3UPOBAHHBIN peryaupyemblii uctouHuk El Groka «Mcrounuk mutanusy. Pyuky perynmpoBKy HaNpsuKEHUs
HCTOYHMKA YCTAaHOBHUTH B KpaiiHee JIEBOE MONOXKEHNE, TIOBEPHYB €€ IIPOTUB YaCOBOM CTpenku 10 yropa. Cobupast cxe-
My 0co00e BHUMaHHe 00paTUTh Ha MOJIAPHOCTD MOAKIIOUEHHST HICTOUHMKA uTanus. [IpencraButs cxemy A mpo-
BEPKH MPENOJaBaTEINIO.
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Puc. 1.5 HMccnenoBanne nosynmpoBOJHUKOBBIX JTHO0B

2. BkrounTs 3ekTponutanue Moayieit crerna. CHATh NpsiIMyr0 BeTBb BAX BBIIPSAMHTENBLHOTO THO/A
VD1 ]Inst aTOr0, peryaupys HanpspkeHne HCTOYHMKa muranus E1, 3amaBats npsamoi Tok auona (1; 2; 3; 5; 7;
10; 15;20;3 0;...; 70MA) 1 ©3MepSITh MPAMOE HANIpsDKEHUE. Pe3ybTaThl M3MEepeHNi 3aHeCTH B Tabmuiry. Brei-
KJTFOUHTH 3JIEKTPOIUTaHNE MOIYJIel cTeH ia. PydKy perynmmupoBky HanpspKeHus nctouHnka ElycTtanoBrTh B KpaiiHee
JIEBOE TTOJIOXKCHHE

3. Jlns cusTrst 00paTtHON BeTBU BAX BBRIPSAMHUTENHLHOTO JIMO/IA TOJNSPHOCTH MOKITIOYCHUST UCTOYHHKA TTH-
Tanusg E1 n3MeHNUTh Ha IPOTHBOMONOXHYI0. CHATH 00paTHYIO BeTBh BAX BhIpsiMutensHoro auona VD1, Jlms
3TOr0, PEryJIMpys HANPsDKEHUE HCTOYHKMKA nuTanus El, 3amaBats oOpaTHoe Hanpsokenue (15 1,5;2;3;5; 7;

10B) u u3MepsITh 0OpPaTHBIIN TOK 10a. Pe3yIbTaThl H3MEpeHMit 3aHeCTH B Ta0IHITY. BRIKITFOUNTE 2JIEKTPOITHTA-
HHE MOJyJICH cTeHaa. Pydky perymmpoBKy HanpsokeHUs ucTouHrKa E1ycTaHOBUTE B KpaifHee JIeBOE TTOIIOKECHHE.

4. CoOpatb cxeMy aj1s ucciieqoBanus Beipsamutenbaoro auonaa Illortku VD3 Gnoka «HenuHeitHbie
JJIEMEHTB» Ha IOCTOSHHOM TOKE B COOTBETCTBHH C puc. 1.5, 3aMeHUB B cxeMe BBIIPSIMHUTENBHBIN WO
VD1 na quon lortku VD3. [penctaButh cxemy JUTs MPOBEPKU MPEMOAABATEIIO.

5. CHATh TpsAMYIO U 00paTHY0 BeTBU auona [1IoTTky, BRITOIHUB MYHKTHI 2,3 JUIS 3TOTO TUOJA.

6. B omHo#1 cucTeme koopauHaT ocTporTh rpadku BAX myis o0oux mronoB. Tam ke ciaemyeT is KasKIoro
nmona roctpouth BAX uzeasHOro p.-Nn - iepexoza u o gpopmysie (1) npu lp - yepeaHeHHOM 00paTHOM TOKE CO-
OTBETCTBYFOLIEro o/a. HeoOXoauMBIii [Tt pacdeToB mapaMeTp M- ¢ MOKHO OIPEIeIUTH 0 popMyIie

Pyt o
m Oy 1 e U,L, U,L

KOOP/IMHATHI JIBYX IKCIIEPUMEHTAIBbHBIX Touek BAX muona B 001acTH MajibIX TOKOB, HO CYILIECTBEHHO OTJIHU-
YarOIIMUXCs M0 BEIMUMHE (HallpuMep, Ha OPSAI0K).

7.Ha ocHOBe OKCIICPUMCHTAJIbHBIX JaAHHBIX ITOCTPOUTD 3aBUCUMOCTU IJIA ABYX JUOOOB!:

re=f(); R =f1): r,, =f(1,) npa U_>0;
R (U,); e =(U,) npa U, <0
8. [IpoBecTH IMHEAPHU3AIIMIO MPSIMBIX U 00paTHBIX BeTBel BAX mccieyeMbpIX TM0I0B U pacCUUTaTh mapa-
MCTPBbI CXEM 3aMCIICHUA. HOCTpOI/ITL CXCMbI 3aMCIICHUA JUOJ0B C YKa3aHHEM IOJYIICHHBIX ITapaMETPOB.

KoHnTposabHbIEe BONPOCHI

1. ®usnueckue IIpOLCCChl 1 OCHOBHBIC CBOMCTBa p-n—1epexoaa.

17



2. YCTpOWCTBO, KITACCU(PUKAIMS U TIPUHIIMI PAOOTHI MOTYMPOBOIHUKOBBIX THO/IOB.

3. BAX, cratuueckue u quddepeHunaibHbie TapaMeTpsl MOTyIPOBOAHUKOBBIX HO0B. 3aBUCUMOCTh BAX
oT TemnepaTypsl. [louemMy 3aBUCHMOCTb TOKA OT HANPSKEHUsI CUIIbHEE JTMHEHHON (9KCIIOHEHIIAIbHAS) IPH TIPSi-
MOM BKJIFOUEHUH TU0/1a U cliabee (MPaKTUUeCKU He 3aBUCHT OT HAIPSKEHHUS ) - IPU 00paTHOM BKIIFOUEHUU?

4. EMKoCTb IM0/a, U €r0 BIMSAHUE Ha YACTOTHBIE CBOWCTBA M EPEXOIHBIE TPOLIECCHI.

5. Jluneapuszauust BAX u cxemsl 3amerieHusl.
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