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O0J1acTh IpUMEHeHus!

®onp oneHouHbIX cpenactB (GOC) — sBasieTcst 00sI3aTEILHBIM MPUIIOKEHHEM K pabodeil mpo-
rpaMMe JUCHUILUIMHBI « DJIEKTPOHUKA» U 00ECIIeUMBAET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX pE3yJbTa-
TOB 00y4eHHs (KOMIIETEHIIMNA M UX MHIUKATOPOB) IMOCPEACTBOM MEPONPHUATHIA TEKYIIEH U MPOMEKY -
TOYHOM aTTecTaluy N0 JUCLUILIMHE.

Hein u 3axa4u poHA2 OLIEHOYHBIX CPEICTB

Henpto @oHAA OLEHOYHBIX CPENICTB SBISETCS YCTAHOBIECHHE COOTBETCTBHS YPOBHS HOJTOTOB-
K1 00yJaromuxcsi TpeboBaHuAM (heaeparbHOTo TOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA.

I[JI?I JOCTHXXCHUA MOCTaBJICHHOM neiaun CDOHI[OM OICHOYHBIX CPCACTB IO JUCHUIIIIMHC «Dnek-
TPOHHUKA» PEIIAOTCS CIETYIONINe 3a/1a4H:

— KOHTPOJIb ¥ YIIPaBIIEHHE MPOIIECCOM MpUOOpeTeH s 00yJaroIuMucs 3HaHUH, yMEHUH 1 Ha-
BBIKOB IMPEAYCMOTPCHHBIX B paMKax I[aHHOﬁ JUCHUIIIINHBI,

— KOHTPOJIb U OLCHKAa CTCIICHU OCBOCHUA KOMHGTGHHI/IfI MNpEeaAYCMOTPCHHBIX B paMKax HaHHOﬁ
JAUCIHUIIIINHBI,

— obecrieyeHne COOTBETCTBMSI PE3Yy/bTaTOB OO0ydeHUs 3ajadaMm Oyayiiei mpodeccuoHalibHOM
ACATCIIBHOCTH Y€PC3 COBCPHICHCTBOBAHUEC TPAJUIIMOHHBIX M BHCAPCHWEC HWHHOBAIIMOHHLIX METOJ0B
00y4eHus1 B 00pa3oBaTeNIbHBIN MPOIIECC B paMKaX JaHHOUW JUCIUIUIAHEI.



11. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘leHI/lﬂ no JUCHHUIIIMHE, COOTHCCCHHBIX C IJIAHH-
PYEMBIMHU peE3yJibTaTaMU OCBOCHUS 06p330BaTeJII>HOI7I nmporpaMmmbIl

1.1. Ilepeuenv naanupyemvix pe3yibmamos o0yueHus no OUCUUNIAUHE, COOMHECEHHbIX ¢ NJIAHU-
pyemuvimu pe3yibmamamu 0C60eHuUs 00pazoeameibHoll RPOZPAMMbL

B pesynbrare ocBoenus OOII cnenuanurera 00y4aromuiics J0JKEH OBIAJETh CIEIYIOIUMH PE3yib-
TaTaMu 00y4YEeHHUS 10 JAUCIUILINHE:

Konasr HaunmeHnoBaHue KOMIIETEHITNT Kox n Haumenosanue

KOMIIETEHIIHI WHJMKATOPA JOCTHIKCHHUS KOMITCTEHIIHH

OIIK-1 Croco0eH HCIoaL30BaThL 0a30BEIE 3-OI1K-1 3uate 0a30BEIE 3aKOHBI
3HAHUS €CTECTBEHHOHAYUHBIX €CTECTBEHHOHAYUYHBIX JUCIUTUINH;
JUCIMILTAH B IPpo(ecCroHaIbHON OCHOBHEIE MATEMATUYECKHE 3aKOHEL;
JIESITeIbHOCTH, TIPUMEHSTh METOIbI OCHOBHBIC (hU3UYECCKUE SBIICHUS,
MaTEMaTHYECKOI0 aHaIN3a U MPOIIECCHI, 3aKOHBI M IPAHHUIIBI KX
MO/ICIMPOBAHHSI, TEOPETUUECKOTIO U MPUMEHUMOCTH; CYIIIHOCTh OCHOBHBIX
3KCIEPUMEHTAILHOTO UCCIICIOBAHMSI XAMHYECKUX 3aKOHOB H SIBJIEHMI; METO/ILI

MAaTEMaTHYCCKOI' 0 MOACINPOBAHUA,
TEOPETHUECKOT0 U IKCIEPUMEHTAILHOTO
HCCIICIOBAHHUS

V-OIIK-1 YMeTh BBISBIATH
€CTECTBEHHOHAYUHYIO CYIIIHOCTh MPOOJIEM,
BO3HUKAIOIINX B X07€ MPOQeCCHOHAITBHOMI
ACATCIbHOCTH, ITPUBJICKATDH IJIA UX
pEeIIeHus COOTBETCTBYIOMINH (PU3HUKO-
MaTeMaTUYECKHUU anmnapar

B-OIIK-1 Brnagers MaTeMaTHYECKUM
arnmapaToM i pa3paboTKu Mojerneit
TIPOIIECCOB U SIBICHUH, pelIeHHs
MPAKTHYECKUX 3a/1a4 MPOo(hecCHOHATBHOM
JIeSITeNTbHOCTH; HABBIKAMH HCIIOIh30BAHUS
OCHOBHBIX 00MIe(U3NIECKUX 3aKOHOB 1
MIPUHIIAIIOB

1.2. 9manwt popmuposanus komnemenyuii ¢ npoyecce oceoenus OOII cneyuanumema

KoMIoHeHThI KOMITeTeHIUH, KaK MPpaBuiIo, GOPMUPYIOTCS MPU M3YYEHUU HECKOJIBKHX JUCIHII-
JIMH, a TaKXKE€ B HEMAJIOW CTEIEHM B IIpolecce NpoxoxaeHus npaktuk, HUP u Bo Bpems camocTosi-
TeNbHOM paboTsl oOyyaronierocs. Beinonnenue u 3amura BKP sBistorcs Bugom ydeOHOM esTenbHo -
CTH, KOTOPBIH 3aBepIIaeT npouecc GopMUPOBAHUS KOMITETEHIIUH.

MecTo QUCHMIUIMHBI U COOTBETCTBYIOLIMI 3Tan (OPMUPOBAHUS KOMIIETEHLUH B IEJIOCTHOM
nporecce MOJrOTOBKU Mo 00pa30BaTebHOM MporpaMMe MOKHO ONPEAETUTh MO MaTpUIE KOMIIETEH-
LU, KoTopas npusoaurcs B PII nucuumivHer.

Otansl OPMHUPOBAHUS KOMIETEHIIUH B IPOLIECCE OCBOEHUSI JUCLUTUINHBIL:

- HaYaJIbHBIH 3Tall — Ha ATOM 3Tane GOPMUPYIOTCS 3HAHUEBbIE U MHCTPYMEHTAIbHbIE OCHOBBI KOMIIE-
TEHIIMH, OCBAUBAIOTCS OCHOBHBIE KaTeropuu, popmupyrorcs 6a3oBbie yMeHusi. CTyI€HT BOCIPOU3BO-
JUT TePMUHBI, (DAKThI, METObI, IOHATHUS, IPUHIUIIBI U NPAaBUIIA; peIaeT yueOHbIe 3a/1aun Mo 00pa3-
ny;

- OCHOBHO¥ »Tall — 3HaHUS, YMEHUs, HAaBBIKH, oOecrieynBaromyue GOopMUPOBAHUE KOMIETEHIIUH, 3HA-
YUTEJIBHO BO3PACTAIOT, HO €Ill€ HE JOCTUTAT UTOTOBBIX 3Ha4eHMM. Ha 5ToM sTare cTyneHT ocBauBa-
€T aHAJIUTHYECKUE JIUCTBUS C MPEAMETHBIMU 3HAHUSAMU IO JUCLUILUIMHE, CIIOCOOEH CaMOCTOSTEIEHO
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pemaTh yueOHbIE 3a7a4H, BHOCS KOPPEKTUBBI B aJITOPUTM JCHCTBHM, OCYIIECTBIISS KOPPEKIUIO B XO/1€
paboThl, MEPEHOCHUT 3HAHHUS M YMEHHS Ha HOBBIC YCIIOBHS,



- 3aBepIIAIOIIMIA dTanm — HAa 3TOM 3Tare CTYJACHT JOCTHTaeT UTOTOBBIX MOKa3aTeliel Mo 3asBICHHON
KOMIICTCHIIUHU, TO €CTh OCBAauUBACT BCCh HCOGXOHHMBIﬁ 06’b€M 3HaHHI>'I, OBJIaZICBACT BCCMH YMCHHUAMU U
HaBbIKAMHU B C(bepe 3asIBJICHHOU KOMIICTCHIIUHA. OH CHOCO6CH HCIIOJIb30BATh 3TU 3HAHHA, YMCHUS, HA-
BBIKHU ITPU PCIICHUH 3a1a4 HOBBIIIEHHON CJIOKHOCTHU U B HCCTAHAAPTHLIX YCIIOBUAX.

3TaHBI (bOpMI/IpOBaHI/HI KOMHGTGHLII/II;'I B XOJI€ OCBOCHUA OWCHUILIMHBI OTPAXKAKOTCA B TCMATUUC-
ckoM 1ane (cm. PTIJT).

1.2. CBa3b Mexay GopMuUpyeMbIMH KOMIIETEHIUSAMH U (popMaMHi KOHTPOJISI MX OCBOEHHSA
1.3.

Ne KonTtpoaupyemsie pa3- | UaaukaTop nocTu:keHusi komnereHunu | HanmMenoBaHue onieHOYHOr 0
n/n JieJIbI (TeMbI) M CIUII- cpeacTBa TeKylIel v mpo-
JIUHBI MEKYTOYHOM aTTecTaluu

Telcylu asl arTrecranus

1. DnemenTHas 6a3a co- | 3-OIIK-1; Y-OIIK-1; B-OIIK-1; JloMarrame 3aanust
BPEMEHHBIX JICKTPOH- KonTpompHas padbota
HBIX YCTPONCTB Jlaboparopublie pabOTHI

2. Yceunurenu snekrpuye-
CKUX CUTHAJIOB.

3. Hcrounnkn BTOpUYHO-
ro MUTAHUS

4 NMnynscHblE U aBTO-
TE€HEPATOPHBIE YCTPOU-
CTBa.

5 OcHoBbI IMPPOBOI

3JEKTPOHUKUA. MuKpo-

MIPOLIECCOPHBIE CPEJICT-
Ba.

HpOMe)KYTO‘IHaﬂ arrecranus

DK3aMeH 3-0OI1K-1; Y-OIIK-1; B-OIIK-1; DK3aMEHAI[MOHHBIA OWiIeT




2. Onucanue noka3areieil ¥ KpUTepUeB OLIEHNBAHUS KOMIIETEHIMIT HA Pa3JIMYHBIX 3Tanax uX GOpMUPOBAHMSA, O CAHME IIKAJI OLlEeHUBAHUS
KoHeunsIMu pe3ynbTaTaMM OCBOEHHUS NMPOrPaMMbl TUCLUIUIMHBL SBJSIOTCS CHOPMUPOBAHHBIE KOTHUTHBHBIE JECKPUIITOPBI «3HATh», «YMETbY,

«BIIAZIETHY, PACIIMCAHHBIE 10 OTJCJIBHBIM KOMIETEHLUAM, KOTOpbIE MpuBeAcHbI B 11.1.1. @opMupoBaHue 3TUX JECKPUIITOPOB MPOUCXOIUT B Mpoliecce

M3Y4EHHUs TUCLUIUIMHBI [10 ATallaM B paMKaxX pa3JIMYHOTO BHUAa YU€OHBIX 3aHATUI U CAMOCTOSITEIbHONU padOThI.
Briensrorest Tpu ypoBHS CQOPMHUPOBAHHOCTH KOMIIETEHIMI Ha KaXKJIOM dTarle: IOPOTOBBIHN, TPOABUHYTHIN U BHICOKHH.

YpoBHHU ConepxarejbHOe OcHOBHbBIE IPU3HAKHU BblJIeJICHUS] YPOBHS BPC, ECTS/IIatudamnbuas
ONMUCAHUE YPOBHS % ocBoe- | IIKaJa VI OUEeHKHU
HHA IK3aMeHa/3avyeTa
Broicokuii TBopueckas aesaTens- Brouaem nusicecmosiuyuii ypogens.
Bce 6uowt komnemenyuii HOCTH CryneHT 1eMOHCTpUpYyeT CcBOOOHOE 001aaHue
cghopmuposamsl Ha 8bICOKOM KOMITETEHITUSIMH, CITOCOOSH MPUMEHHUTH UX B HE- A
VPO8HE 8 COOMBEMCMBUU C CTaHJIAPTHBIX CUTYAIUAX: IOKAa3bIBACT yMEHHUE Ca- 90-100 OO/
yensamu u 3a0a4amu Oucyun- MOCTOSITeIIbHO IPUHUMATH PENICHHE, peniaTh Mpo- 3auTero
JIUHDBL O5emMy/3a1a4y TEOPETUYECKOTO WU MPUKIIAJTHOTO
XapakTepa Ha OCHOBE M3Y4YE€HHBIX METOJIOB, IpHe-
MOB, TEXHOJIOTHI
IIpoaBuHYTHIN [IpumeHenne 3HaHUN W | Brurouaem Hudxcecmosujull yposeHs.

Bce 6uovl komnemenyuii yMmeHnuii B Oosee mu- | CTyIEHT MOXKET 10Ka3aTh BIaJICHUE KOMIIETECHIIMSA- B/
cpopmuposanvl Ha NPOOSUHY- | POKHX KOHTEKCTaX | MHU: IEMOHCTPUPYET CIIOCOOHOCTh COOMpPATh, CHCTE- 85-89 OueHb XOpoIIo/
mom ypoene 6 coomeemcmeuu | yaeOHOW ©  1podec- | MaTU3UPOBATh, AHATU3UPOBATH U TPAMOTHO MCIIOJIb- 3a4TeHO
€ yenamu u 3a0avamu OUCYun- | CHOHAILHON JeATeNb- | 30BaTh UH(OPMAIMIO U3 CAMOCTOSTEIBHO HallIeH-

JIUHDBL HOCTH, HEXEJIH 10 00- | HBIX TEOPETHUECKHUX HCTOUYHUKOB U WILTIOCTPUPOBATH
pasity, OoJiblieil 1oJieii | UMH TEOpETUYECKHE MOJI0OKEHHsI I 00OCHOBBIBATh C/
CaMOCTOSATENLHOCTH M | NPAKTHKY IPHIMEHEHHS. 70-84 Xopoo/
AHULMATUBBL 3aureHo
IHoporoswrii PenponykruBHas ges- | CTyJEHT IEMOHCTPUPYET BJIAJEHUE KOMIIETCHUUAMU 65-69 D/Y noBneTBopUTEINBHO/
Bce 6uovr komnemenyuti TEIBHOCTh B CTaHJAPTHBIX CUTYaIUsIX: U3JIaraeT B Mpejesax 3a- 3a4yTeHo
cghopmuposamsl Ha NOPO2OBOM a4 Kypca TEOPETHYECKU U MPAKTUYECKH KOHTPOIIH-
ypogHe pyeMblii MaTepHall. 60-64 E/ ITocpencTBeHHO
/3auTeHo
Huzxe moporosoro OTcyTCcTBUE MPU3HAKOB TOPOTOBOTO YPOBHS: KOMIIETCHIINH HE C(POPMHUPOBAHBI. 0-59 HeynosnersopurenbHo/
CTyneHT He B COCTOSIHUU TPOJAEMOHCTPUPOBATh 001alaHe KOMIETSHIIUSIMU B Hezauteno

CTAHJAAPTHBIX CUTYyallusIX.




OueHuBaHue pe3ynbTaToB 00y4YeHUs CTYACHTOB 10 AUCLUILIMHE OCYHIECTBIIETCS 110 PErJaMeH-
Ty TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOM aTTeCTAllUU.

Kputepun oneHuBaHus KOMIIETEHIMI Ha Ka)XXJOM 3Talle W3Y4EHUs AUCLUIUIMHBI JJIs KaKJ0ro
BUJIa OLIEHOYHOTO cpeacTBa U npuBoaarcs B 1. 4 @OC. UtoroBsiil ypoBeHb ¢(HOPMUPOBAHHOCTHA KOM-
METEHIUH IIPU U3yYEHUU AMCLUILIMHBI ornpeaenseTcs no tadauune. Ilpu a3tom ciexyer noHumMaTh, 4To
IpPaHULla MEXKJy YPOBHSMHU JUIsl KOHKPETHBIX pE3yJIbTaTOB OCBOEHHUS 00pa30BaTEIbHOM MpPOTpamMMBbl

MOKET CMCIIAThCA.

YpoBeHb c(hpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xyTouHas arrecranus
KOMIIeTeHIIUH
BbICOKMH BBICOKHI1
BBICOKHI NPOOBUHYMblI 8bICOKULL
BbICOKULL nPOOBUHYMbLLL
nopo2oe6wiil BbICOKUU
BbICOKUU nopo2oswiii
MIPOABUHYTHIN NPOABUHYTHII MPOABMHYTHII
NPOOBUHYMbLLL nopo2oswiii
nopo2oewiil NPOOBUHYMbLLL
IIOPOTOBBII IOPOTOBbIH MOPOrOBbIN
HEDKE TIODOTOBOTO NOPOroOBbIN HHKe IIOPOroBoOro
HHKE ITIOPOrOBOIo -

3. MeToauveckue MaTepuaJibl, ONPeaesIsiioNie MPoueIypbl OlleHUBAHUS 3HAHMI, yMeHMii, Ha-
BbIKOB WJIH ONbITA IeSITEJILHOCTH, XaPAKTEPU3YIOIIMX 3TANbI (JOPMUPOBAHUS KOMIIETEH M.

— MHroroBas arrecranusi 1Mo NUCHMIUIMHE SBISETCS WHTETPAIbHBIM IMOKa3aTeJIeM KadecTBa
TEOPETUYECKUX M TMPAKTUYECKMX 3HAHUNH M HABBIKOB OOYYAIOMIMXCS MO TUCHUIUIUHE U
CKJIa/IbIBAETCS U3 OLIEHOK, MTOJyYEHHBIX B X0JI€ TEKYIICH 1 MPOMEXYTOUHON aTTeCTalllu.

— Texymas atrecranus B cEMECTpe MPOBOAUTCS C 1IeNIbI0 00ecredeH sl CBOEBPEMEHHON 00-
paTHOM CBsI3U, I KOPPEKIMH OOyUeHHUs, aKTHBH3AIMA CaMOCTOSTEIHHOW paboThl 00Yy-
YaroIIUXCS.

— IlpomexyTouHas arTrecTanus NnpeaHa3HaueHa JUIsl OObEKTUBHOI'O MOATBEP)KIECHUS U Olle-
HUBAHUSA JIOCTUTHYTHIX PE3Yy/IbTaTOB OOYyUYECHHUS MOCIIE 3aBEPIICHUS U3YUYEHUS AUCHUTIINHBIL.

— Texkymas arrecranus OCyIIeCTBISETCS JIBa pa3a B CEMECTP:

o koHtposibHast Touka Ne 1 (KT Ne 1) — BeicTaBnsieTcss B JIGKTPOHHYIO BEJJOMOCTh HE
no3aHee 8§ Henmenu ydyeOHOro ceMmectpa. BritouaeT B ceOsi OLIEHKY MEpOIPHITHIA
TEKYILEr0 KOHTPOJIS ayAUTOPHONW M CaMOCTOSITENIbHOM padoThl 00ydaromerocs mo
pasnenam/TeMaM ydeOHOM MUCHUILIMHEI ¢ 1 o 8 Henenmo yueGHOTO ceMmecTpa.

o koHTpousbHas Touka Ne 2 (KT Ne 2) — BoicTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE
no3anee 16 Henmenu yueOHOTO ceMecTpa. Brirouaer B ceOsi OLEHKY MEpONpPUATUN
TEKYILEr0 KOHTPOJIS ayAUTOPHOW M CaMOCTOSITENIbHOM paboThl 00ydaromerocs mo
pazzenam/Temam yuyeOHON AucuUILTUHBL ¢ 9 o 16 Henento yueOHOTO cemecTpa.

PGSyJ'ILTaTBI TeKymeﬁ )51 HpOMe)KYTOqHOﬁ aTTeCTaluy IIOABOAATCA IO IIKAJIC 68.JIJ'IBHO'peI\/’ITI/IHFOBOI\/'I
CUCTCMBEI.

JTan peiiTHHroBoii cucTEeMBbI / Heneas Bann
OuenovHoe cpeacTBo Murmvym* MakcHMym
Texymas arrecramusi 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 aTTecTalHsA - 24 40
3ader -

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

* MuHUMaJIbHOE KOJIMYECTBO OaJJIOB 332 OIEHOYHOE CPEICTBO — ATO KOJUYECTBO OaioB, HaOpaHHOE
oOyJaromumcsi, Tpu KOTOPOM OIICHOYHOE CPEACTBO 3aCUMTHIBACTCSA, B MPOTHBHOM Cllydae O0ydaro-
HH/IﬁC?I JOJDKCH JIMKBUIUPOBATHL NOABUBLIYIOCA aKaJCMHUYCCKYIO 3aJ0JKCHHOCTL I10 TGKYIIlef/'I 501041
MIPOMEXYTOYHOH aTTecTalid. MHUHHMAIFHOE KOJIMYECTBO OA/UIOB 3a TEKYIIYIO aTTECTAIHIO, B T.4.
OT/IENIbHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTaluio cocrasiser 60% ot
COOTBCTCTBYIOIIMX MaKCHUMAJIbHBIX OaJUIOB.

CTyneHT CUMTaeTcsl aTTECTOBAHHBIM IO pasZely, 3a4eTy WM 3K3aMeHY, €ClIM OH HaOpal He MeHee
60% oT MakcuMaNbHOTO Oaia, MPeIyCMOTPEHHOTO paboveli MporpaMMOo.

CTyseHT MOXeT OBbITh aTTeCTOBAH IO JAMCIHMILIMHE, €CJIM OH aTTeCTOBAH MO KaXIOMY pas3jeiy, 3ave-
Ty/3K3aMEHYy ¥ €r0 CyMMapHBI 0aJi1 cocTaBisieT He MeHee 60.



4. TunoBble KOHTPOJIbHBIC 3a1aHUA WJIN UHbIEC MaTE€pHUaJbl, He()ﬁX()}II/IMLIe AJIsl OHCHKH 3HaHHﬁ,
yMeHI/Iﬁ, HaBbIKOB

MUHUCTEPCTBO HAVKHU M BBICHIET'O OBPA3OBAHUSI POCCUMCKON ®EJE-
PALIUU

OEJIEPAJIBHOE I'OCY AAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXJIEHUE
BBICILIET'O OBPA30OBAHUA
«HannoHabHBINA UCCIIEI0BATENBCKUN A1epHBIN yHUBEpcUTET « MU D »
OOHMHCKUH MHCTUTYT AaTOMHOM JHEPIreTHKH —
(unuran genepasbHOro rocy1IapcTBEHHOr0 aBTOHOMHOI'O 00Pa30BaTEIbHOTO YUPSKICHUS BBICIIIEIO
oOpazoBanus «HarroHanbHBIA HCCIeN0BaTENbCKU siIepHbIi yHIUBepcuTeT « MU D»

Otaenenue sepHON (GPU3UKKM U TEXHOJIOT M

CnennansHocte  14.03.01 SnepHasi >HEpreTuka U Temaohu3nKa

O6pazoBatenbHas IKCHIYAMAYUL AMOMHBIX DJIEKMPULECKUX CIMAHYULL
porpamMma

Jucnuruinna DJIEKTPOHUKA

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. TomynpoBoguuku. OCHOBBI 30HHOM TeOpHuH cTpoeHus BemecTBa. CoOCcTBEeHHAs
U TIPUMECHAs IPOBOAMMOCTD MOJTYIPOBOJTHUKOB

2. YCUIUTENH AIEKTPUUECKUX CUTHAIOB. OCHOBHBIC MTOHSATHS, ONPEACICHUS ,
IapaMeTpbl U Pa3HOBUIHOCTU YCHIIUTENEH.

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




MUHUCTEPCTBO HAYKH M BBICHIEIT'O OBPA3OBAHUSHN POCCUHUCKOW ®EJIEPAIIMU
OEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHWE
BBICIIEI'O OBPA3OBAHIA
«HanuoHaIbHBIN HCCIIEN0BATENBCKUH SAEPHBIN YyHUBEpCUTET «MU D)

OOHMHCKUH MHHCTUTYT AaTOMHOM JHEPIreTHKH —

(unman enepasbHOro rocy1apCTBEHHOr0 aBTOHOMHOI'0 00pa30BaTEIBHOIO YUPEKICHHSI BBICIIETO
o0pazoBanus «HarroHanbHbIN HccnenoBaTeNbCKUM saepHbIi yHuBepcuter « MU

Otnenenue siepHO (PU3UKKM U TEXHOJIOTHI

Crneuuansaocts  14.03.02 SnepHast 3HEpreTuka U Terwiodu3nKa

O6pazoBarenpHas
nporpamMma Dxenyamayus amoMHbIX 2NeKMPUYECcKUx CmaHyull
Jucrunnuxa DIIEKTPOHUKA

IIpuMepsI BONPOCOB K IK3aMeHY

1. TMomynpoBomHuku. OCHOBHBIE MOJIOKEHHS TEOPHH IEKTPONPOBOAHOCTH. COOCTBEHHAS H

MIpUMeCHas! TPOBOAUMOCTD TIOJTYIPOBOTHHKA.

p-N mepexo/1. DNEeKTPHUECKUE MPOIECCHI B P-N TIepexo/Ie.

BonpramnepHas xapaktepucTraka pP-n nepexonaa. J{nomsl, KimaccupuKanms JHoa0B.

4. Tlpob6oii p-n nepexona. CtabunuTpoHsl. X OCHOBHBIE MTapaMeTphl, CXEMHOE 0003HAaYECHHE.

[TapameTpuueckuii cTabuiIn3aToOp HAMPSKEHUS.

EmxocTh p-n nepexona. Bapukansl.

6. bumnonspHbie TpaH3UCTOPHI. Y CTPOHCTBO, OCHOBHBIEC MMApaMETPhI, CXeMHOE 00o3HadeHuEe. CXeMbl

BKJIFOUCHUS U PEKUMBI pa0OTHl OUTIOJIIPHOTO TPaH3UCTOPA.

DIEeKTPUUYECKUE MTPOIIECCHI B OUTIONIIPHOM TPAaH3UCTOPE, BKIFOUEHHOM TI0 cCXeMe ¢ 001Ieit 0a30ii.

8. bumonspHbIi TpaH3UCTOP KaK YyeThIpexmnoirocHuK. Cucrema H-mapamerpoB, ux cmbici. Cxema
3aMelleHusl OUTIOJISIPHOTO TPAH3UCTOPA.

9. TloneBoil TpaH3UCTOP C YIPABIAIOMIUM P-N EPEX0A0M. Y CTpOUCTBO, MIPUHIMIT PabOTHI,
BOJIbTAMIIEPHBIC XapaKTEPUCTUKU, OCHOBHBIE TAPAMETPhI, CXeMHOE 0003HaUEHUE.

10. MJIIT Tpan3uctop. Y CTpOMCTBO, TPUHITMI paOOTHI, BOJIBTAMIICPHBIC
XapaKTEepUCTUKH, OCHOBHBIE MTApaMEeTpPbl, CXeMHOE 0003HAUYECHHUE.

11. Yceunurenu 3MeKTpUUECKUX cUTHANOB. OCHOBHBIE TOHATHS, OTIPEACIICHUS , TapaMeTpbl U
Pa3HOBUIHOCTH YCUIIUTENEH.

12. O6patHas CBSI3b B YCHIIUTEIIAX.

13. IIpocreiimmii ycuinuTenb Ha OUIOISIPHOM TpaH3UCTOPE ¢ 001uM smMutTepoM. Cxema. Beibop u
Ha3HAYEHUE PJIEMEHTOB.

14. OnepanioHHbIE YCUIUTENN U UX OCHOBHBIE XapaKTEPUCTHKHU.

15. Peanu3zanus TUIOBBIX 3BEHbEB Ha OTEPAIMOHHOM YCHIIUTEE.

16. BropuuHble HCTOYHUKY IEKTponuTanus. HazHaueHue, mpUHIUITBI TOCTPOCHUSI.

17. BropuuHble UCTOYHUKH IEKTPONUTAHUS. Brinpsamurenu.

18. BropuuHble UCTOYHUKH dNeKTponuTanus. CTaOuian3aTopsl HAMPSKEHUSL.

19. UmnynecHbie ycTpoiicTBa. [Tapamerpsr ummnynbcoB. [IpeacraBneHe HempepbIBHBIX CUTHATIOB
C TIOMOUIbIO UMITYJIbCOB.

20. Jloruueckue snemeHnTsl. CxeMHoe o003HaYeHue. TabnuIlbl HCTUHHOCTH.

21. OCcoOeHHOCTH JIOTHYECKHUX dIIEeMEHTOB pasiuunbiii cepuit (J{TJI, TTJI, TTJIL, kMOIT )

22. KomOuHamonHsble ycrpoiicTBa . Jlemmdparopsl, mudpaTtopsl, MyIbTHILIEKCOPHI,
JIeMYTbTHILIEKCOPBHI.

23. TlocnenoBaTenbHbIE YCTPOCTBA. TpUTTEPHI, pErHCTPHI, CUSTUUKH.
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Ouenka

Kpurtepun onenkn

OTIIMYHO

90-100

CTyneHT 10KeH:

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

- UCUCPIIbIBAKOLIC, ITOCICA0BATCIIBHO, 'PAMOTHO M JIOTUYCCKU CTpOfIHO
H3JIOKUTH TGOpeTI/ILIGCKI/Iﬁ Marcpuall;

- IPaBWJILHO (YOPMYIIUPOBATH OMIPEICIICHHS,

- IPOJIEMOHCTPUPOBATh YMEHUS CAMOCTOSITEIIbHOM pabOThI € IUTEpa-
TYpOH;

- YMETH CJIeNaTh BBIBOBI 110 U3JIara€MOMY MAaTepHaIly.

Xopomo
70-89

CTyneHT N0oKeH:

- IPO/IEMOHCTPHPOBATH TOCTATOYHO MOJIHOE 3HAHHUE IPOTPAMMHOTO
Marepuana;

- IPOJAEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETHUYECKUX MMOHATHU;

JOCTAaTOYHO MOCIEN0BATENBHO, TPAMOTHO U JIOTHYECKH CTPOMHO M3J1a-
raTb MaTepHai;
- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;

- YMETH C/IeNaTh JOCTATOYHO 000CHOBAHHBIE BHIBOJIBI 110 H3JIaraeMOMY
MaTepuany.

Y 10BIETBOPUTENBHO
60-69

CTyleHT TOJKEH:
- IPOJIEMOHCTPHUPOBATH 00IIee 3HAHNE H3y4aeMOTr0 MaTepHaa;
- TIOKa3aTh o0I1ee BIaICHUE MMOHATHWHBIM almapaToM JUCIUTIINHBL,

- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpOI H3JIaraeMoro
BOIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMOi yueOHYI0 JIUTepaTy-
py.

HeynoneTBopuTeIbHO
59 u MmeHsbIIE

CTyneHT 1eMOHCTpUpPYET:

- He3HaHUE 3HAYUTENIBHOM YacT MPOrpaMMHOTO MaTepHana;

- HE BJIa/ICHUE MOHATUITHBIM anapaToM JUCLUILIUHBL;

- CYIIECTBEHHbIE OMIMOKY IIPU U3JI0KEHUH YUeOHOTO MaTepHara;

- HCYMCHHC CTPOUTL OTBET B COOTBECTCTBUHU CO CTPYKTypOfI nu3jaracmMo-
T'0 BOIIPpOCa;

- HCYMCHUC NCJIaTh BbIBOJLI 110 U3JIaraCMOMY MaTCpHray.
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MHUHUCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCHUHCKOW ®EJIEPAIIMH
OEAEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXIEHUE
BBICHIET'O OBPA30BAHUM A
«HanroHabHbINA UCCIIEI0BATEIBCKUN AepHBIN yHUBEpcUTET « MU D »
OOHUHCKNH MHCTUTYT ATOMHOI JHEPreTHKH —
(unuran genepasbHOro rocyIapcTBEHHOr0 aBTOHOMHOI'0 00Pa30BaTEILHOTO YUPESKICHUS BBICIIIETO
o0pazoBanus «HarroHanbHbIM HccnenoBaTeNbCKU saepHbIi yHUBepcuter « MU
Otnenenue siepHO (GU3UKKM U TEXHOJIOT M

Crneunansaocts  14.03.02 SnepHast 3HEpreTuka U Terwiodu3nka

OO6pazoBarenpHas
nporpamMma Dxennyamayus amomMubixX 21eKMPULecKux CrmaHyull
Jucrunnuxa DIIEKTPOHHUKA

Ipumep 3agaHnii 1Ji1 KOHTPOJIbHON PadOTHI

Ipumep 1

Ha pucyHke npeacraBiieHO YCIOBHOE rpadrueckoe n300paxeHue. . .

BapuaHTbl OTBETOB:
1) GumonsapHOro N-p-N-TpaH3mCcTOpPa;
2) MOJICBOr0 TPAH3UCTOPA C YIIPABJISIOIIUM
P-N-miepexo0/10M U KaHAJIOM N-THIIA,
3) OUIOIISIPHOro P-N-P-TpaH3UCTOpa;
4) MONIEeBOr0 TPAH3UCTOPA C YIIPABJISIFOIIAM

P-N-nepexoaoM M KaHaJIOM P-THIIa.

Hpumep 2

Jns mpencraBieHHON Ha PUCYHKE CXEMBI BBIIPSAMUTENS IPU CHHYCOUAATIBHOM U3MEHEHNN HATIPSDKEHUS
Usx AMATpaMMa HaIPSKEHUs Uy Ha Pe3UCTOpe Harpy3ku OyAeT UMeTh BUT ...

luBX 1

Uu

11



BapuaHTsl OTBETOB:

i
AWAN.

3) AUy 4)

Y.

Lpumep 3

Ha pucynke npencrasiieHa cXxeMa BKJIFOYEHUs OUIIOJISIPHOro TPaH3UCTOpa C...

BapuaHTbl OTBETOB:

1) oOUMM SMUTTEPOM;
2) obmeit 6a30ii;
3) 06IIHM KOIIJIEKTOPOM;

4) 06IIHUM HCTOKOM.

Hpumep 4
.HOFI/I‘IGCKOMy SHeMeHTy, I/1306pa)l(eHHOMy Ha pI/ICYHKe, COOTBe’TCTByeT Ta6J'II/II_Ia HNCTHUHHOCTH...

A

& | F
B

B ApPUAaHTBI OTBCTOB:
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Kpurepuu onieHnBanus KOMIETEHIINN (pe3yIbTaTOB):

— YPOBEHb OCBOCHUS 00YJaIONTMMCS MaTepraa, MpeayCMOTPEHHOTO y4eOHOH MpoTpaMMOii;

— yMeHHE 00y4aroIerocs UCMoJb30BaTh TEOPETHUECKIE 3HAHUS TTPH BBHITIOJTHEHUH 3a/IaHUH | 33]1a4;
— 000CHOBAHHOCTb, YETKOCTh, KPATKOCTh M3JI0KEHUS OTBETA.

Ornncanne mKanel OLEHUBAHUS:

90-100 0aI0B CTAaBUTCS, €CIIH:

— U3Y4YEHHBIA MaTepuras U3J10KEH MOJIHO, ONIPEIEICHUS JaHbl BEPHO;

— OTBET MOKa3bIBAET NOHMMAaHUE MaTepuaa;

— o0Oyuarouiicss MOKeT 000CHOBATh CBOU CYXICHHU S, IPUMEHUTh 3HAHUSI Ha TPAKTHKE, IPUBECTH He-
00X0IMMBIE IPUMEPDI, HE TOJIBKO MO Y4EOHUKY U KOHCIIEKTY, HO 1 CAMOCTOSITEJIbHO COCTaBJICHHbIE.

70-89 6a)1710B CTaBUTCS, €CIIU:
— M3yYCHHBIA MaTEPHaJI U3JI0KEH JOCTATOYHO TOJTHO;

— IIPpHU OTBETEC OOIIYCKAKOTCA OHII/I6KI/I, 3aMHUHKH, KOTOPBIC o6yqa10mm71ca B COCTOSIHUU UCIIPABUTDH Ca-
MOCTOATECIIbHO IIPHU HABOJAIIMX BOIIPOCAX;

— 00yyJaroIIMICs 3aTPyIHACTCS C OTBETaMH Ha 1-2 JOMOJIHUTEIBHBIX BOIIPOCA.
60-69 6aJ1J10B CTaBUTCS, €CIIU:

— MaTepuai U3J10KeH HETMOJIHO, C HETOYHOCTSMU B OINPEICICHUH MOHATUI 1 GOPMYITHUPOBKE OIpe-
JICIICHUIA;

— MaTtcpuall u3JiaracTcsia HCIoCJICA0BATCIIbHO,

—O6y‘l&IOH.IPII>iCH HE MOXKCT JO0CTAaTOYHO I‘J'IY6OKO H J0Ka3aTCIbHO 000CHOBATH CBOH CYXXACHUA U IIPU-
BECTU CBOU IIPUMEPHI;

—Ha 50% n0MoMHUTENHHBIX BOIIPOCOB JIAHBI HEBEPHBIE OTBETHI.

0-59 6an0B cTaBUTCS, €CIIH:

— MPU OTBETE OOHAPYKUBAETCS MOJTHOE HE3HAHUE U HETTIOHMMaHHUE U3y4aeMOT0 MaTepuaa;
— MaTepuall u3Jaraercs HeyBepeHHO, OECTIOPSAI0YHO;

— JlaHBbI HEBEpHBIE OTBETHI OoJiee ueM Ha 50% JOMOIHUTENBHBIX BOIPOCOB.
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MHUHUCTEPCTBO HAYKH MU BBICIHIEIO OBPA3BOBAHHUS POCCUMCKOM ® EJEPAIIUN
OEJIEPAJIBHOE 'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YUPEXJIEHUE
BBICIIEI'O ITPO®ECCHUOHAJIBHOI'O OFPA3OBAHUA
«HannoHaIbHBIN HCCIIEN0BATENBCKUH SAEPHBIN YHUBEpCUTET «MU D)
OOHUHCKNH MHCTUTYT ATOMHOI JHEPreTHKH —

(dunuran genepaabHOro ToCyIapCTBEHHOIO aBTOHOMHOT'O 00pa30BaTEIbHOTO YUPESKICHHUS BBICIIIETO
npodeccuoHanbHOro oopa3oBanus «HaroHansHBIH HCCIe0BaTENbCKHH siepHbIi yHUBepcuTeT «MUDU»

Otnenenue sAepHON GU3UKH U TEXHOIOTUH

Crneunansaocts  14.03.02 SnepHast 3HEpreTuka U TerwioOu3nKa

Oo6pazoBarenpHas
nporpamma Dkennyamayusi amMOMHbIX INEKMPULECKUX CIMAHYULL
Jucrunnuxa DIIEKTPOHUKA

Ilpumep nabopamopnoii padbomal

JlabopaTtopHasipadora 1

CBOWCTBA U XAPAKTEPUCTHUKM MOJIYIPOBOJHUKOBOI'O
JTINOJIA

eab padoTsbl

MBy4eHue CBOMCTB TOIYIPOBOAHUKOBBIX TMOJIOB - BRIIPAMUTENBLHOrO AuoAa 1 auoda [lorTku.

Teopernyeckue cBeIeHUs

[MomyrpoBOHUKOBBIM JIMOJIOM HA3bIBAIOT TONYIPOBOJHUKOBBIN MIPUOOD, UMEIOIIHN OUH P-N - TIepeXo/1 1
CHaO)XeHHBIN AByMS BhIBomamu (A-aHox, K-kaTopm), mpeaHa3sHaueHHBIN Tt TpeoOpa3oBaHrs M KOMMYTAIIUH 3JIeK-
Tpuveckux curHaioB [1-3]. B 3aBUCHMMOCTH OT Ha3HAYEHHs W CBOIMCTB PA3IHYAIOT BBIIPSIMHUTEIbHBIC AUOIbI,
qwonbl [1IOTTKH, cTaOMITMTPOHBI, BRICOKOYACTOTHBIC JHOJIBI, UMITYJIbCHBIC JHOJIBI, BAPHKAIIBI, CBETOIUOIbBI, (HO-
TOJIMOJIbI, TUOJHBIC ONTPOHBI U T. 1. CBOIMCTBA MOIYIPOBOJIHUKOBOTO U0/ ONPEACISIOTCS CBOUCTBAMH p-N—
nepexona.

B BBINPSIMATENBHBIX AMOJAX HCIOIB3YETCS CBOWCTBO OJHOCTOPOHHEW MPOBOJUMOCTH p-N—Iepexoa:
MPOITYCKATh JIEKTPUYECKUI TOK IPU MPAMOM HanpsukeHuu (puc. 1.1) v mpakTHYECKH He MPOIyCKaTh - IPH H3Me-
HEHHU TOJIIPHOCTH MIPUIIOKEHHOTO HATIPSKCHUSL.

VD |
—
A—PH «
U
a

Puc. 1.1. YcrnoBHoe rpadudeckoe 0003HaUCHIE U HAMIPABJICHHUS MIPSMOT0 TOKa U HATIPSDKEHHS U0/

BrempsMutenbHBIN AHO/ SBISETCS CYIIECTBEHHO HEMMHEHHBIM diieMeHToM. BAX mieanbsHOro quoaa (ueais-
HOT'O p-N-TIepexo/ia) OMKUCHIBACTCS CIIEMYIOINM ypaBHeHHEeM [2]:

[ (Ug) )
Izz:I0|exp| me |11 (1)
v Ue) )
rre |- Tox uepes [1; Uy - Hanpsbxenue, mpuitoxenHoe K [111; lo - oOpaTheiii Tok [1/] (Gepercst n3 cipaBoyHUKa); O«

= kT/g— TemnepatypHsIii noreHnman (¢ = 25MB npu KOMHATHO# TeMieparype); M—Kkod(QHUIUEHT, yUUThIBatO-
i otkioneHne BAX ot uaeansHoro 3akona (M =1+4). J{ns uneansHoro auoga m = 1.
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Kak 10001t HemuHelHbIi dmeMenT, T1]] iMeeT pa3indHoe COPOTHBICHHUE MOCTOSHHOMY U TEPEMEHHOMY
TOKY.

Ha ocnoBe (1) MoryT ObITh HaiiICHBI

Rcr - cratnyeckoe conpoTHBIIEHHE (CONPOTHBIEHHE HOCTOSHHOMY TOKY)
R,=—"==L.Ln .l =+ (i) s (2)

rJie I - conporuienue 6as3bl auoza (1+30 Om),
Io- muddepeHIanTbHOe COPOTHRIICHHE (COMTPOTHURIICHUE IIEPEMEHHOMY TOKY MaJIOH aMILIATY/IbI)

Uy =Py ), 3

A

Jliist ipsiMbIx BeTBeit paccuuthiBaroT 3aBUCUMOCTH s =T (11), Rer = f (1), rno =1 (1 1), 1151 oOparHbix BeTBeit- R,y =
(Up), rie=1(Up). [pustom

Mo

b= ;
I'«,-'(l_l) - *—r . (4)

B -10

Uy, MB

Puc. 1.2. Tlosichenust K BoipaskeHusiM (4-6)

C 1enpro 00JIerYeH sl PacueToB CXEM C IMOJIaMU YacTo TOJI3YIOTCS JIMHEHHON armpokcumMariiei nx BAX

[2], xax mokazano Ha puc. 1.3. [Ipu Takoii annpokcumariun BAX 3amensiercst TMHEHHbIMA QyHKIUSIMA. 1715
NpSAMOU BETBU

Il ==(U -u)u;r _u @)
L a o g o mp
P |

Jlnst oOparHOM BETBH
1
==Y —lo;Us <0;rp =

i
u

H
0bp I

(8)
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a) A 6) i B) |

v

( Io Tot l Uy
{

Puc. 1.3. a)-nmuneitnas ammpokcumanus BAX;0) - cxema 3aMeneHus 10 MOCTOSHHOMY TOKY OOpPaTHO CMEIIIEHHOTO JTHO/IA; B)- CXeMa 3a-
MEIICHUS JIMOJIa B IPSIMOM BKJTFOUCHUH

VD Iy
A—PF—— «
_—

Un

Puc. 1.4. YcnosHoe rpaduaeckoe obo3nauenue auona llorrku

Huoowr [llommxu (Puc.1.4) — 3T0 MOIYIPOBOIHUKOBBIE MPUOOPHI, B KOTOPHIX HCITONB3YIOTCSI CBOMCTBA TO-
TEHIIHAILHOTO Oapbepa (b6apvepa [llommixu) HAa KOHTAKTe METaUl — IONYIPOBOAHHUK. B paccMaTpuBaeMbIx
JIMOJIaX M3_3a Pa3HOW BBICOTHI IMOTEHIIMAJIBHBIX 0APbEPOB JUIS AJIEKTPOHOB M JIBIPOK HET WHXKEKI[MH HEOCHOB-
HBIX HOCHTENEH 3apsija, HeT U TaKMX MEJICHHBIX MPOIECCOB, KAK HAKOIUICHHE M PaccachiBAHWE HEOCHOBHBIX
HocuTened B Oase. B pesynbrare HWHEPIMOHHOCTH JWONOB C BBIIPSAMIICHHEM Ha KOHTAKTE MeETall-
TTOJIYIIPOBOAHUK OMPEASISICTCS] BETHIHMHON OaphepHON EMKOCTH BRIIpsIMIITIONIEro KoHTakTa (Coap =1 nd).
Kpome Toro, y 3TUX AMOA0B HE3HAYNTENbHBIC aKTHBHBIC moTepn (mpssmoe Hampspkeaue Upp= 0,4 B, uto Ha 0,3
B MmenbIre, ueM y KpeMHHEBBIX TUOJ0B). B cBs3M ¢ Tem, 4To 6aprepHas EMKOCTh U MOCIE0BATEIHHOE aKTHUB-
HOE COTPOTHBIICHHE B TAKUX JUOAAaX HEOOJNBIINE, COOTBETCTBEHHO Majl0 U BpeMs Tepe3apsikd EMKOCTH; DTO
TaéT BO3MOXHOCTh HCIOJb30BaTh JUOAbI IIIOTTKH B KaueCcTBE CBEPXCKOPOCTHBIX HUMIYJIbCHBIX muonoB (f =
3+15 I'T'm), HampuMep, B HEKOTOPHIX CXeMaX B KadeCTBE OBICTPONEHCTBYIOMINX JOTapU(PMUUECKUX IJIIEMEHTOB
Y B MOIITHBIX BBICOKOYACTOTHBIX BBITPSIMHUTENSIX, B KOTOPBIX THOJBI CITOCOOHBI paboTaTh Ha yacTtoTax a0 1 MI'n
Ipu UOBP =50B u |r[p = 10A.

IMoaroroBka k padore
1. O3HaKOMHUTHCS C OIMICAHUEM JIAOOPATOPHOM paOOTHI.

2. V3yunTh TEOpETHUECKHE OCHOBBI 10 MaTepHasiaM JEKLUHI I EPEYHIO PEKOMEHI0OBAaHHOM MTpenoaaBare-
JIeM JINTEPaTyphl.

3. M3yunTh onmcaHus U TEXHUYECKUE XapaKTEPUCTUKU MOIYJEH CTeHa, IPUMEHSIEMBIX MIPH BBIIOIHEHUN
naHHOW pabotel: «VcTouHMKN muTaHus», «Pe3ucropbl/ AKTHBHAsS Harpys3ka», «HenmuHeiHbIe 3IEMEeHTEIY,
«M3mepurenbHbie TpUOOPE», «MYITbTUMETPBD».

4. B cooTBeTCTBHH C pabOYMM 3aJaHUEM TIOATOTOBUTH TAOIHIIBI IS 3aITMCH H3MEPEHUH.

5. O3HaKOMUTHCS C XapaKTepucTHKaMu BempsMuTenbHoro quoga 1IN4007 u muona Hlortku 1IN5823.

PabGouee 3amanne

1. Cobpars cxemy [uisl MCCieOBaHusl BeIpsiMuTensHOro quogaa VD1 Gnoka «HenuHeliHbie siemMeH-
TBI» Ha MOCTOAHHOM TOKe (puc. 1.5). B xauectBe R1 ucnonszoBars conporusienue 100 Om 6ioka «Pesucro-
pel/ AKTuBHas Harpyska». s W3MepeHHs TOKa HCIIONb30BaTh OAWH M3 MYJIBTHMETPOB Oiioka «MyibTH-
METPBI», Al W3MEPEHHs] HANpPSHKEHUS MCIOJIb30BaTh OMUH M3 NpuOOpoB Onoka «M3meputenbHble TpU-
OopbI», 3a7aB AJIS1 HUX COOTBETCTBYIOIIME PEXUMBI PaboThl. B KadecTBe MCTOYHMKA NMHUTAHHS HCIIOIb30BATH
cTaOMIM3UPOBAHHBIN perymupyemblid ncTouHuK E1 6noka «cTouHuK nuTanus». Pydky perynmupoBKY HapsmHKeHUsT
HCTOYHMKA YCTAHOBHTH B KpaiiHee JICBOE MOJIOKEHNE, IOBEPHYB €€ MPOTHUB YacoBOH cTpeku A0 ynopa. Codupast cxe-
My oco0oe BHUMaHKE OOpaTHTh Ha MOJSIPHOCTD MOJKIIOYEHHSI MCTOYHMKA MuTaHusL. [IpencraButs cxemy Ais mpo-
BEPKH IPENOJaBaTEIIO.

16



PV1

VD1
+
0——-—»——9‘-—4
E1 R1
PA1
@

Puc. 1.5 VccrnenoBanue noaymnpoBOHHUKOBBIX TUO/IOB

2. BximounTs 3nekTponuTanue Moaynei crenia. CHITh IpsiMyto BeTBb BAX BEIIPSAMHUTEILHOTO IN0A
VD1 /1ns sToro, peryinupys HanpspkeHHe HCTOYHUKA TuTanus E1, 3agaBaTs npsmoi Tok auoxa (1; 2; 3; 5; 7;
10; 15;20;3 0;...; 70MA) 1 ©3MepSITh MPAMOE HANIpsDKEHUE. Pe3ybTaThl M3MEepeHNi 3aHecTH B Tabmuiry. Brei-
KJTFOUHTBH JJIEKTPONUTAHIE MOIYIIEH cTeHAa. Pydky perynupoBky HanpspkeHus nctouHnka ElycTtanoBUTS B KpaiiHee
JIEBOE MOJIOYKEHUE

3. Jlst cHsiTrs 0OpaTHOM BeTBr BAX BBIIPSIMUTEIBHOTO AUOA MOASPHOCTD MOAKITIOUEHUS HCTOUYHUKA TTH-
Taausg E1 u3MeHnuTsh Ha MpOTHBOIONIOXKHYI0. CHATE 00paTHYI0 BeTBb BAX BeImpsiMutenbHOro nuoaa VD1, Jlms
ATOTO, PEryIHPYs HANPsHKEHHE NCTOUYHNKA TuTanus E1, 3agaBate ooparaoe Hanpspkenue (1; 1,5;2; 35 5; 7;

10B) u m3MepsITh 00pPaTHBIN TOK THU0Na. Pe3ynbTaThl M3MEpEeHHH 3aHECTH B TaOIHITY. BRIKITFOUNTE 3JIEKTPOITHTA-
HUE MOMYJIeH cTeHaa. Pyduky perymmpoBku HanpspkeHus ncTodHuka E1ycTaHOBUTE B KpaitHee JIeBOE ITOJI0XKEHHE.

4. CoOpatb cxemy Aj1s MccliefioBaHus BhinmpsaMuTeasHoro quona Ilortku VD3 Giioka «HenuHeitHbie
3JIEMEHTH» Ha MOCTOSTHHOM TOKE B COOTBETCTBHH C pHC. 1.5, 3aMEHHMB B CXEM€ BBIIPSIMUTENBHBIA U0
VD1 na auox [ortkr VD3. TIpenactaButh cxemy sl IPOBEPKH MPEMOABATENIO.

5. CHaTh psiMyto 1 00paTHYO BeTBH anona LIIoTTKw, BRIMOIHHUB ITYHKTHI 2,3 ISl 3TOTO JHOAA.

6. B omHol crcteme koopamHAT ocTpouTh rpaduki BAX st 00omx mromoB. Tam ske ciemyeT s KaKIaoro
nmona moctpouth BAX uneansHorop.-n - mepexona u mo opmyie (1) mpu lo - ycpeaHeHHOM 00paTHOM TOKE CO-
OTBETCTBYFOIIEro roza. HeoOXomuMblii 11t pacyeToB mapamerp M- ¢ MOXKHO OMPEeuTh o GopMyrie

m: @y = — e Uy, i HSE

KOOPJIMHATHI IBYX SKCIIEPUMEHTATIbHBIX ToueK BAX nuona B 0011acTy MaibIX TOKOB, HO CYIIECTBEHHO OTJIH-
YaIOIIMUXCS 110 BEJIMYMHE (HaIPUMEp, Ha TIOPSIZIOK).

7. Ha ocHOBE DKCIIEPUMEHTAIBHBIX IaHHBIX IOCTPOUTH 3aBUCUMOCTH JUIS IBYX AUOJOB:
r=f () R_=f1); r,, =f(1,) npu U_>0;

: g = A <0
R (U,): 5,y =(U,) npH U,<0
8. [IpoBecTu JIMHeapu3aIMIo MPSAMBIX U 00paTHBIX BeTBel BAX ncciieyeMbIX IMOIOB M pacCUMTaTh rmapa-
METpHI cxeM 3aMmenieHus. [locTpouTh cxeMbl 3aMeeHus AUOJOB C YKa3aHUEM MONYIIEHHBIX TapaMeTPOB.

KoHTposbHbIe BONPOCHI

1. ®usnueckue IIpOLCCChl 1 OCHOBHBIC CBOMCTBA p-n—Iepexoaa.
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2. YCTpoHCcTBO, KiaccupuKalys U MPUHIKI paOOThI MOTYTPOBOAHUKOBBIX THOJIOB.

3. BAX, cratuueckue u auddepeHiuaibHbie mapaMeTpsl MOIyIPOBOJHUKOBBIX AUO0A0B. 3aBUCUMOCTh BAX
oT Temneparypbl. [louemy 3aBHCHMOCTD TOKA OT HaNpsKEHUs CHIIbHEE TMHEWHOM (9KCTIOHEHIINATIbHAS) TIPU TIPS~
MOM BKJIFOUEHHH AM0/1a U caabee (MIpaKTUUeCKH He 3aBUCUT OT HANPsHKEHHS ) - IPH 00paTHOM BKIIFOUSHUH?

4. EMKocTh 1M0Aa, U €ro BIUSHHE HA YACTOTHBIE CBOMCTBA U MEPEXOJHbIE MPOLIECCHI.

5. Jluneapuzauust BAX u cxemsl 3amerteHus..
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