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1. Heap, 3a1a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThI 00YYEeHHUs 10 JUCHUIIIMHE

L[GJIBIO OCBOCHM NTUCHHUIIIIMHBI «Du3n4YeCcKrue OCHOBBI QJICKTPOHUKN) ABJIAACTCA
HN3YyUCHUC (1)I/I3I/ILICCKI/IX N MaTCMaTHYCCKHUX MOHGHCﬁ MaTcpuaioB, HpI/I60p0B H Y3JI0B
QJICKTPOHHUKHN H CIIOCO00B HUX  HCIOJIL30BaHUS npu pacdeTe MW aHaAJInU3C
QJICKTPOTCXHUYCCKUX XAPAKTCPUCTUK U ITAPAMCTPOB YKA3aHHBIX 0O0BEKTOB.

3agayamMu AUCIUTLIIMHBI SIBJISIOTCS:
dbopMHpOBaHNE HABBIKOB pacueTa M aHajIu3a JICKTPOTEXHUYECCKUX XapaKTEPUCTHUK U
napaMeTpoB MPUOOPOB U Y3JIOB DJIEKTPOHUKU M HAHOAJICKTPOHUKH, HEOOXOIUMBIX
IIPU U3YUYEHUH MOCIEAYIOIUX KypCOB U B OyIyIlel MHKEHEPHOU 1eITeIbHOCTH.

Komnerenumu u uHIUKATOPBI, (PopMuUpyeMble y 00ydaromuxcs:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIHN KOI[ W HAMMCHOBAHUEC HHAMUKATOPA

OIIK-1.6 JemoHCTpHpYyET MTOHUMAaHHE
(GU3HYECKUX SBIICHUH © yMEeT NPHUMCHSTH
¢u3nveckue  3aKOHBI  JJIGKTPUYECTBA |
MarHeTM3Ma TIpU pEIICHUH THUIIOBBIX 3a]ad
AIIEKTPOTEXHUKHU C PUMEHCHHEM
MaTeMaTHYECKOTO anmapara

OIIK-1 Cmocoben HCIIOIB30BaTh
[IOJIOKEHUs, 3aKOHBI W METOJbI
CCTCCTBCHHBLIX Hay'K U MaTEeMaTUuKHU IJIsd
peILICHHS 3a1a4 HH)KEHEPHOM
NEATEIbHOCTH

2. Mecto nucuunnHbl B cTpykrype OII

[IpeamecTByromue TUCHUTIIMHBL (MOTYIIH):
®du3uka, MareMaTuka.

[Tocnenyronye TUCUUILUIMHBL (MOYJIN):
CxemotexHuka, CucreMbl OTOOpakeHHs HH(POPMALMK, MAarHUTHBIE 3JIEMEHTHI
AJEKTPOHHBIX YCTPOMCTB, CTpyKTypa H CBOMCTBA MAaTEPUAIOB DSJIEKTPOHUKH,
KoMITOHEHTBI CUJIOBOW SJIEKTPOHUKH, MeEToabl aHamu3a W pacyera JJIEKTPOHHBIX
cxeMm, [udpoBas um MuxpomnpoueccopHas TexHuka, [[pou3BOACTBEHHAs TMpaKTHKa
(npoextHas), [lpow3BojacTBEeHHasl MpakTUKa (HAYYHO-UCCIEI0BaTeNbCcKas padoTa),
[Ipon3BoaACTBEHHAs MPAKTUKA (TIPEAIUIIIOMHAS).

3. CTpyKTYypa M cofep:KaHHe IUCHUILTUHbI
3.1. CTpykTypa IMCUMILINHBI
Jsist ouHOM hopmMBI 00yUeHUs

Bun yuebHoit paboThl Beero | Bcero [Cemectp
3E 9acoB 3
OBILIAS TPYJIOEMKOCTb JIUCLIUTIJIVHBI 7 252 | 252
KOHTAKTHAS PABOTA* - 133 133
AYJINTOPHAS PABOTA 2,7 98 98
Jlexkmuu 0,9 32 32
[IpakTuueckue (CeMHUHAPCKUE) 3aHATHUS 0,9 34 34
JlaGopatopHbie paOOThI 0,9 32 32
CAMOCTOSITEJILHASI PABOTA OBYUYAIOIIETOCS 4.3 154 | 154




[IpopaboTka yueOHOTO MaTepuana 2,3 82 82

KypcoBoli mpoekr - - -

KypcoBas pabora 1 36 36
[TonroroBka K mpOMEXKYTOYHOM aTTECTALlUN 1 36 36
C)

HpOMC}KYTOLIHaSI aTTccranusi: Kp

3.2. Conep:kaHue IMCHUIVIMHBI, CTPYKTYPHPOBAaHHOE 10 pas3jejamM M
BU/aM 3aHATHH

Paznensi Pacnpenenenune ®opmbl 1 | HIIEKCHI MTHIUKATOPOB
JUCIUILTAHBI 2 TPYAOEMKOCTH BH/I (hopMUpYyEMBIX
§ 10 BU/JaM y4eOHOM paboThl | KOHTPOIIS KOMIIETCHIIUH
o = = o O
s |5 &2 F| &
= lelg| B 3
Paznen 1 28 5 5 5 13 OIIK-1.6.3, OIIK-1.6.VY,
TK1 OIIK-1.6.B
Paznen 2 30 5 5 6 14 OIIK-1.6.3, OIIK-1.6.VY,
OIIK-1.6.B
Pazgen 3 32 6 6 6 14 OIIK-1.6.3, OIIK-1.6.VY,
OIIK-1.6.B
Paznen 4 32 6 6 6 14 TK? OIIK-1.6.3, OIIK-1.6.Y,
OIIK-1.6.B
Paspen 5 30 5 5 6 14 OIIK-1.6.3, OIIK-1.6.Y
Paznen 6 28 5 5 5 13 TK3 OIIK-1.6.V, OIIK-1.6.B
KypcoBas padora 36 36 OMKkp OIIK-1.6.3, OIK-1.6.Y,
OIIK-1.6.B
OK3aMeH 36 36 OM OIIK-1.6.3, OIIK-1.6.Y,
OIIK-1.6.B
HUTOTo 252 32 32 34 154

3.3. Conep:xkanue JUCHUTLTIHHBI

Pazgen 1. Marepuasibl MOMYNPOBOJHUKOBON AJIEKTPOHUKH U (U3UKO-
MaTeMaTUYECKUE METObI ONIMCAHMS UX DJIEKTPOTPAHCIIOPTHBIX CBOMCTB

Tema 1.1. Moaenu, onuchIBarOIIUE 3JIEKTPOTPAHCIIOPTHBIE CBOMCTBA METAJIJIOB
Y TIOJIYIIPOBOJHUKOB.
Paccmampusaromces NeKMPOMPAHCNOPMHbLE ceolicmea Memennos u
HOJIYNPOBOOHUKOE U UZYUAIOMCS MOOEU, ONUCHIBAIOUUE IMU CEOLICMEBA

Tema 1.2. ®yHnaMeHTaIbHAS CUCTEMA YPABHEHUN MTOJTYTIPOBOIHUKA.

H3zyuaemcs cucmema ypasreHutl noiynpo8oOHUKA U e€ OCHOBHbIE C8OUCMBA

Paznen 2. I'paanunbie 3¢ GHEKTh B MOTYITPOBOTHUKAX.

Tema 2.1. DIeKTpOHHO-IIBIPOYHBIE MEPEXO/bl, U30TUIHBIE W AHU3OTHUITHBIE
reTeponepexoabl, KOHTAKThl «METaUl —IOJYIPOBOJHUKY» U «IOJYIPOBOIHUK-
TTUDJICKTPHUK.

H3zyuaromces ceolicmea nepexo0os u ceolicmea KOHMAaxKmo8

Tema 2.2. DHepreTuyeckas auarpamma p-nN-mepexoja, MPOIEecChl WHKEKIUU
HOCUTEJIeH 4Yepe3 Mepexojl, 3aBUCUMOCTh CBOMCTB Iepexoja OT TeMIepaTypbl U




KOHIICHTpAIUU MPUMECEH.
H3zyuaemcsa snepeemuueckas ouacpamma p-N-nepexooa u Hnpoyeccvl 6 OSMoM
nepexooe

Paznen 3. [lomynpoBOAHUKOBBIE THOIBI

Tema 3.1. IlomynpoBoJHUKOBBIE JUOJIbl. BUBI TOIYTIPOBOIHUKOBBIX THOIOB.
BAX.
H3zyuaromes onvm-amnepHvle XapakmepucmuKku U c8oUcmed noaynpo8oOHUKOBbIX
0uU0008

Tema 3.2. Haubonee pacnpocTpaHeHHbIE MOIYIPOBOAHUKOBBIE JUOBI U Y3IIBI,
MIOCTPOEHHBIE HA UX OCHOBE.
Hzyuaromes y3nvl u cxemvl Ha NOAYNPOBOOHUKOBLIX OUOOAX

Pasnen 4. bunossipabie TpaH3UCTOPBI

Tema 4.1. ITonmynpoBoJHUKOBAsI CTPYKTYpa OUIIOISIPHOTO TPAH3UCTOpa
H3zyuaromces ceolicmea u npunyun pabomul OUNOAAPHO20 MPAHIUCOPA

Tema 4.2. Ctatnueckue U TMHAMUYECKUE MOJEIN OUIOJIIPHOTO TPaH3UCTOpA.
Mogens 266epca-Moiia u BAX
Hzyuaromesa  eonvm-amnepuvle  Xapakmepucmuku U MoO0eau  OUnoiapHo20
mpan3ucmopa

Tewma 4.3. Cxembl 3amMelIeHNs] OUMOISIPHBIX TPAH3UCTOPOB
H3zyuaromes cxemul 3amewyeHus OUNOAAPHLIX MPAHIUCTIOPOS

Tema 4.4. OCHOBHBIE CXEMBbI BKJIFOUEHHUSI OUMOJISIPHBIX TPAH3UCTOPOB
Paccmampuearomes ocnosnvie cxemvl Ha OUNOAAPHBIX MPAHIUCOPAX

Paznen 5. [ToneBbie TpaH3UCTOPHI

Tema 5.1. TloseBble TPaH3UCTOPHI C YIPABISAIOMIMNM P-N-TIEPEXOIOM
Paccmampusaromces ceoticmeéa u npuHyunvl pabdomuvl NOLEGbIX MPAH3UCHOPOS C
ynpasaaowum p-N-nepexooom

Tema 5.2. TloseBble TPaH3UCTOPBI CO CTPYKTYPOH «MeETaI-AUIIICKTPUK-
nostynipoBogHuk» (MJIIT)
Paccmampuearomes ceovicmeéa u npunyunst pabomul NONEGbLIX MPAHIUCHIOPOE CO
CMPYKMYPOU «Memani-OudieKmpuK- noaynpo0OHUK»

Tema 5.3. IIpUHIUIBI NOCTPOCHUSA YCUIMTEIBHBIX KACKAJOB HA IOJEBBIX
TPAH3UCTOPAX U UX PACUET
Paccmampusaromes cxemul Ha noniegvix mpan3ucmopax u ux pacuém

Paznen 6. CusoBbie MOJTyIPOBOHUKOBBIC TPUOOPHI
Tema 6.1. Tupucrop. (Juauctopsr)
H3zyuaemcs nonynpo6ooHuKoswiti npubop OUHUCMOp U €20 CEOUCMEa
Tema 6.2. Tpunnuctopsl. CUMHCTOPBI
H3yuaemcs nonynpoeooHUKossiti npubop mpuHuCmop u e20 c8otcmad
Tema 6.3. IlepexogHblie IpOLIECCHI TPY BKIOYEHUH TUPUCTOPOB
Hzyuaromes nepexooHvle npoyeccyl 8 mupucmopax



3.4. TemaTuyeckni MJIAH NPAKTUYECKUX 3AHATHI

Tema 1. SIBnenus nepeHoca 3apsI0B B TBEPAbIX TEJIAX

Tema 2. DneKTpOHHO-ABIPOYHBIN MEPEXOT

Tema 3. DneKTPOHHO-ABIPOYHBIN EPEXOT

Tewma 4. Pacuer napameTpoB MoJe€il OUIOISIPHOrO TPAH3UCTOPA U KOOPAUHAT
ero paboyeil Touku

Tema 5. Pacuer mapameTpoB 0a30BBIX CXEM YCHUIUTEIBHBIX KacKaJOB Ha
OUMOJISIPHOM TPAH3UCTOPE

Tema 6. Pacuet mapamMeTpOB MOJIEIIEN MOJIEBOTO TPAH3UCTOPA U KOOPAUHAT €T0
paboueil ToukH

Tema 7. Pacuer mapameTpoB 0a30BBIX CXEM YCUJIUTEIbHBIX KAaCKaJOB Ha
IIOJIEBOM TPaH3HUCTOPE

Tema 8. Pacuer koopauHAT XapakTEPHBIX TOYEK HA MJIOCKOCTH ONPEACICHUS
BAX tupucropa. TemnoBoiipacueTMOIIHOTOTUPUCTOPA

Tema 9. Pacuer xoopauHAT XapakTEPHBIX TOYEK HA IMJIOCKOCTU OMPEICICHUS
BAX ¢otopesucropa u poroanoaa

3.5. TemaTu4yeckuii V1aH J1a0OPATOPHBIX padoT

Tema 1. MccnenoBanue quonos

Tema 2. MccnenoBanue HEYIPaBIIEMOTO BBIIPSIMUATENS

Tema 3. HccnenoBanue mapaMeTpUUecKoro CTaOWMIM3aTOpa HAMPSDHKEHUS Ha
CTaOMJIUTPOHE

Tema 4. M3ydeHue CTaTUYECKUX XapaKTEPUCTUK M TApaMETPOB OHUIOJISPHOTO
TpaH3UCTOpa

Tema 5. M3ydyeHune nMHAMUYECKUX XapaKTEPUCTUK U MapaMeTpPOB OHUIOJISPHOTO
TpaH3UCTOpa

Tema 6. WccnepoBanuwe OUWMONSIPHOTO TPAH3UCTOPA W TPAH3UCTOPHOTO
YCUWJIMTEIBHOTO KacKaia

Tema 7. MHccnegoBaHwe TMONEBOr0  TpaH3UCTOpAa M TPAH3UCTOPHOTO
YCWJIMTEIIBHOTO KacKaia

Tewma 8. MccnenoBanue THpUCTOpa, CAUMUCTOPA U 3alIMPAeMOro TUPUCTOpa

3.6. KypcoBas padorta

Tematuka KypcoBoii pabOoTel: PacueT »IeMEHTOB H  XapaKTEPUCTUK
TPaH3UCTOPHOTO YCUJIUTENSI C OJIOKOM TUTaHUS (BBIOMpAETCS B 3aBUCHUMOCTH OT
BAapUaHTA).

Kypcosas paboma wuanpasiena na pacuem O08YXKACKAOHO20 JIUHEUHO20
MPAH3UCTNOPHO20  YCUNUMEN C eMKOCIHbIMU — CBA3AMU  MedHcOy  KacKkaoami,
umerowe20 3a0amuvle (018 OaHHO20 Gapuanma) sHavenus. 1) MaKCUMANbHLIX
amnaumyo 6xo0H020 u 6vbixoOHo2o Hanpsxcenuti (U, u U,,), 2) 6xoonozo
conpomusnenus (R,), 3) eenuuunvr conpomuenenus nazpysxku (Ry), 4) nuoicueti u
eepxHeti wacmom pabouezo ouanaszonsi (T, u f, coomeemcemeenno).



4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUs!

OHCHI/IBaHHG PE3YIILTATOB 06y‘leHI/DI Mo AUCHUINNIMHEC OCYHICCTBILICTCA B
paMKax TCKYHCTO KOHTPOJA H HpOMC)KYTO‘-IHOﬁ aTrTeCTali, IIPOBOAHMMBIX IIO

oampHO-perTunroBoi cucreme (bPC).
[lIkana oleHKH pe3yabTaTOB OOYUCHHSI 110 THUCITUTUTHHE:

VYpoBeHb c(hOpMUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHIMH
. . Huxe .
Bricokuii | Cpeanuit Huzkni
3ariaHu- CpEJHEro
Kox Kox POBAHHBIC ot 85 10 100/ ot 70 mo 84 | oT 55 o 69 | ot 0 nmo 54
KOMIIe- | WHAMKATOpa pe3yIbTaThI
TEHIIMU | KOMIIETEHIMH | OOy4€EHHMS 110 [lIxana oneHnBaHUs
UCIIUIIIIMHE HEY/I0B-
AucI YIOBJIET- YA
OTJINYHO XOpOIIO JIETBOPHU-
BOPHUTEIILHO
TCIIBHO
3aYTEHO HE 3a4TCHO
3HATh:
He 3maer
3HaeT buznIeck
3Haer
¢duznueck ue
3HaeT (huznveck
1€ OCHOBBI OCHOBBI
duznueck (byHKIHOH 1€ OCHOBBI T
He OCHOBBL | 231 (GyHKLINOH i
UPOBaHUS HUPOBAHU
(GyHKIIMOH VUPOBaHUSA
Puznueckue JIIEKTPOHH 1
UPOBaHUS JIEKTPOHH
OCHOBBI BIX 3JIEKTPOH
AJIEKTPOHH BIX
(GyHKIIMOHHPOBaA npudopoB HBIX
BIX npubopoB
HUS U ux npubopoB
npudopoB u 150.¢
AIIEKTPOHHBIX Hanboiee " 1754
" ux HaunOosee
npuboOpoB M MX BaXKHBIC HaunOosee
HaunOosee Ba)KHBIE
Haubosee napamerp Ba)KHbIE
Ba)KHbIE napameTp
Ba)KHbIE Bl U napameTp
napameTp BI "
napameTpsl " XapakTepu BI "
XapAKTEPUCTUKH | Mok w, | OPITEPH |y pakre
OIIK-1 | OIIK-1.6 P p XapakTepu | ctuk W, P p
MOYXKET UCTHK W,
CTHK U, HE HPUCYTCTB
JIOMTYCTUTh JI0IycKae
JIOITYCKaeT yIOT
HECKOJIBKO T
OLIMOO0K rpyOsbie
HE IrpyObIX MHOECTB
OIHUOKHU
OInO0K 0 TpyObIX
OLIMOO0K
YMETB:
IIpaBunbHO YMmeer YmMmeer YmMmeer He ymeer
PUMEHSTh NpaBWIbH | MPAaBUJIbH | MPAaBUJIbH | MPABHUIIBH
¢busnueckue 0 0 0 0
3aKOHBI U | IPUMEHST | IPUMEHST | IPUMEHST | IPUMEHST
MaTeMaTHYeCKu | b b b b
e MeTonsl ans | pusuueck | pusmueck | pusmyeck | Guzmyeck
peleHusl 3aJad | u€ 3aKOHBI | M€ 3aKOHBI | M€ 3aKOHBI | Ue
TEOPETUYECKOTO | U " u 3aKOHBI U
U TPHUKIATHOTO | MaTeMaTH | MaTeMaTH | MaTeMaTH | MaTeMaTH
Xapakrepa YECKM € |YeCKM € |YeCKH € |YecKu e




METOIbI METOIbI METOIBI METOIbI
IS IS TUTS TUIS
pCIICHUs | PEIICHUs | PEIICHUs | PEIICHHUS
3a1a4 3a1a4 3a1a4 3a1aq
TEOPETUYE | TEOPETHYE | TEOPETHUYE | TEOPETHY
CKOTO M | CKOTO U | CKOTO | | ECKOr0 H
NPHUKJIAIH | IPUKJIAJH | NPUKIAAH | MPUKJIAJIH
oro oro oro oro
XapakTepa | XxapakTepa | XxapakTepa | XapakTep
, HE |, MOXeT |, a,
JIOITYCKAEeT | IOMYCTUTh | MPUCYTCTB | JIOIyCKae
omuooK HECKOJIBKO | YIOT T
HEe TPYOBIX | rpyOBIC MHOYECTB
OmuooK OLINOKH 0 TpyOBIX
omrnboK
BJIAJIETD:
He
BJIAZIEET
Bnaneer Bnaneer
HAaBBIKAM
Brnaneer HABBIKAMH | HABBIKAMH |
HABBIKAMU | IPUMECHECH | MPUMCHCH
IPUMEHEH
INPUMEHEH | U ust s
us ¢usnveck | puznUecK
buznIecK
bu3nUecK | ux 1504 X
1504 3aKOHOB M | 3aKOHOB H | .\~
Happikamu 3KOHOB W | MATCMATH | MaTeMaTd | ...
HIPUMCHCH M MaTeMaTh | YeCKH X |HeCKH X | ...
(usmaeckux YyeCcKH X | METOIOB METOJIOB
3aKOHOB U METOJI0B
METOJIOB TS TUTS
MaTEMAaTHYECKHU IS
JUTS pelIeHusT | pelICHUs
X METOO0B IS pelIeHus
pelieHus 3a1a4 3ama4
pelieHus 3aaau 3amaq
TEOPETHUECKOrO 3a1a4 TEOpEeTUYE | TeOpeTHdIe TeopeTH
W npukagHoro | TEOPETHYE | CKOTO M | CKOTO X eccKoro I
CKOTO W | IpUKJIAIH | OIPUKIIATH
Xapakrepa p A p a TIPHUKITATH
MPUKIAIH | OTO oro oro
oro Xapakrepa | xapakrepa
p p P p XapakTep
Xapaktepa |, MOXeT |, a
HE | IOIYCTUTDH | IPUCYTCTB ’
i y pHCYT JOTTyCcKae
JOTTYCKaeT | HECKOJBKO | YIOT T
omnbokK HE OBIX | TPYOBIE
Py py MHOKECTB
OIIHOO0K OIINOKHU
0 TpyOBIX
omrmboK
OueHoYHbIE MaTepUayibl Uit  TPOBEICHUS  TEKYIIEro  KOHTPOJIS

51

MPOMEKYTOUHON aTTecTanuu npuBefeHbl B [lpunoxenun k paboueil mporpamme

JUCITUITIIUHBI.

[ToHBIN KOMIUIEKT 3aJlaHUl U MaTepuagoB, HEOOXOIUMBIX ISl OLICHUBAHUS

pe3ynbTaToB OOYy4YeHHUsS! MO TUCUUIUIMHE, XpaHWUTCS Ha Kadeape pa3padoTyMka U

comepkut S50 TECTOBBIX BOMPOCOB Ha KaXIyl KOMIIETeHIUI0, U3 Hux 20% -
3akpeIiTOro tuna, 80% - oTkpbITOrO TUMA."



5. Y4eOHO-MeTOIM4YecKoe U HH(POPMALMOHHOE o0ecniedeHne JUCHUILTHHbI
5.1. YueO0HO-MeTOOHYECKOE 00ecIieueHne

5.1.1. OcHoBHas uTEpaTypa

1. E¢umos, U. E. OcHoBbl MukposiekTponuku : yueonuk / U. E. E¢umos, U.
4. Kozbips. — 3-e uzn. — Cankr-IlerepOypr : Jlans, 2022. — 384 ¢. — ISBN 978-
5-8114-0866-5. — Tekcr : anexkTpoHHBIN // JlaHb : 3IIEKTPOHHO-OMOIMOTEUHAs

cuctema. — URL.: https://e.lanbook.com/book/210218.
2. CmupHoB, FO. A. ®usndeckre OCHOBBI DJICKTPOHUKH : ydeOHOE Tocodue /

0. A. Cwmupnos, C. B. Cokonos, E. B. TutoB. — 2-¢ m3a., ucrp. — CaHKT-
[Terepbypr : Jlamp, 2022. — 560 c. — ISBN 978-5-8114-1369-0. — Tekcr :
NEKTPOHHEIN //  JlaHb : 3nexTpoHHO-OMOMmMoTeunas cuctema. — URL:

https://e.lanbook.com/book/211208.

3. HoBukos, }0. H. OcHOBHbBIC TIOHSTHS M 3aKOHBI TCOPHH IICTICH, METObI
aHaJM3a MpoleccoB B HersX : yueoHoe nocodue / 0. H. HoBukoB. — 3-e uzn., ucnp.
u gomn. — Cankt-IlerepOypr : Jlans, 2022. — 368 ¢c. — ISBN 978-5-8114-1184-9. —
Teker : anexkTpoHHbli / Jlanb : snmekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/210584.

4. ITaceiakoB, B. B. TlonynpoBogaukoBbsie mpuOopsl : yueOHOE tocodue / B. B.
[TacerakoB, JI. K. Yupkua. — 9-e m3n. — Cankr-IlerepOypr : Jlans, 2022. — 480 c.
— ISBN 978-5-8114-0368-4. — Tekct : 31meKkTpoHHBIN / JlaHB : 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/210338.

5.1.2./lonomHUTEIRHAS TUTEPATYPA

1. TBepnorenvHas snekTpoHuKa. [IpakTukym : yueOHOE TocoOue Jyisi By30B /
O.H.BoponkoB . - M. : Akanemus, 2010. - 128 c. - TekcT : HEenoCpeaCTBEHHBIN.

2. Anexcauapo, C. E. Texnonorusi moiayrnpoBOJIHUKOBBIX MaTEpUATIOB :
yaeonoe nocodue / C. E. Anexcannpos, ®@. ®. I'pexkoB. — 2-¢ u3a., ucnp. — CaHKT-
[lerepbypr : Jlamp, 2022. — 240 c. — ISBN 978-5-8114-1290-7. — Texkcr :
AJIEKTPOHHBIN //  Jlanb : dnexkTpoHHO-OMOnmmoTeunas cucrtema. — URL:
https://e.lanbook.com/book/210869.

3. 3bipsHOB, 0. T. OCHOBBI PaANOTEXHUYECKUX CUCTEM : yueOHOe mocodue /
1O. T. 3eipsaoB, O. A. benoycos, I1. A. ®entonnn. — 2-¢ 3., nepepad. u A0m. —
Canxkrt-IletepOypr : Jlawp, 2022. — 192 c. — ISBN 978-5-8114-1903-6. — TexkcrT :
ANEKTPOHHBIN //  JlaHb : d2JIEeKTpOHHO-OmMOnMotreunas cuctema. —  URL:
https://e.lanbook.com/book/212156.

4. TBepaoTenbHas JICKTPOHUKA : yueOHoe mocodue a1t By30B / B. A. I'ypTos.
- 2-e u3., nom. - M. : Texnocdepa, 2005. - 408 c. - TekcT : HEMOCPEACTBEHHBIM.

5. CmupnoB, FO. A. OcHOBBl HaHO- W (DYHKIIMOHAIBLHOW AJIEKTPOHUKH :
yaeoHoe nocodue / 0. A. Cmupnos, C. B. Cokomnos, E. B. TutoB. — 2-e u3n., ucmp.
— Cankr-IletepOypr : Jlaws, 2022. — 320 c. — ISBN 978-5-8114-1378-2. —
Texkcr : anexkTponHsblii / Jlanb : smekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/211205.




5.2. MudopmanuonHoe odecnedeHune

5.2.1. DNIeKTpOHHBIE U UHTEPHET-PECYPCHI

No HauMeHoBaHue 3JEKTPOHHBIX U HHTEPHET-
Ccbuika
n/m pecypcoB
1 JlucrannuoHHbl  Kypc "®wusuueckue ocHoBI|Nttps://Ims.kgeu.ru/course/view.ph
anexTponuku" Ha romanke LMSMoodle p?id=3242
2 |OnexkTpoHHO-0MOIMOTEYHAst cucTema «JlaHb» https://e.lanbook.com/
3 |DnexkrponHo-oubMoTeuHast cuctema «ibooks.ruy [https://ibooks.ru/
4 |DnexTpoHHO-OMOIMOTEUHAs cucTema «book.ruy»  [https://www.book.ru/

5.2.2. llpodeccronansubie 0a3bl AaHHbIX |/ HHGOpMaIMOHHO-CIIPABOYHBIC
CUCTEMBI
[IpodeccronanbHbie 0a3bl TaHHBIX:

Ne | HaummenoBanue npodeccuoHanbHbIX Aspec PesxiM LOCTVIIA
/a 0a3 JaHHBIX p focTyn
1 Odunmaneueiii  caiit  Munucrepcrsalhttps://www.minobrnauki.gov.r |https://www.min
HAyKH 1 BBICIIETro oOpa3oBanus PO u/ obrnauki.gov.ru/
2 |Web of Science https://webofknowledge.com/ https:/fwebofkno
wledge.com/
3 |Scopus https://www.scopus.com ttps:/Awww.scop
us.com
Hayunas onexkrpoHHas Oubnmoreka TR TR
4 6L IBRARY RU http://elibrary.ru http://elibrary.ru
5 |Scopus WWW.SCOpUS.com WWW.SCOpUS.com
6 |[Web of Science apps.webofknowledge.com apps.webofknow
edge.com
https://www.elibr
https://www.elibrary.ru/titlerefg |ary.ru/titlerefgrou
7 |Apxus xypranos PAH roup.asp?titlerefgroupid=3 p.asp?
titlerefgroupid=3
8 |Ludposoii apxuBs xypHana Science archive.neicon.ru archive.neicon.ru
9 [Dwusuka TBEPIOTO TENMA journals.ioffe.ru journals.ioffe.ru
10 |®wu3uka u TeXHUKa MOJYNPOBOAHUKOB [journals.ioffe.ru journals.ioffe.ru
11 [XKypnas Texuuueckoit puzuku journals.ioffe.ru journals.ioffe.ru
12 [[lucekma B KypHanm TexHH4eckoi|journals.ioffe.ru journals.ioffe.ru
NudopmarimoHHO-CIpaBOYHBIE CUCTEMBI:
No A p
i Jipec €XKHAM JOCTyIa
1 [«KoHcynpTaHT IIIroC) http://www.consultant.ru/ http://www.cons ultant.ru/



https://e.lanbook.com/
https://ibooks.ru/
https://www.book.ru/

5.2.3. JlunieH3uoHHOE W CBOOOJHO  paCIpOCTpaHsEeMOE MPOTPAMMHOE
o0ecrnieyeHne AUCIUTUTHHBI
Ne | HammeHoBaHHE IPOrpaMMHOIO PexBusuTeI
i I Onwucanue MOJTBEPKIAIOIINX
JIOKYMEHTOB
3A0
1 Windows 7 IIpodeccuonansnas|Ilonp3oBaTensckas "Co¢rJlainuTpeiin"
(Pro) OIepalioOHHAs CHCTEMA Ne2011.25486 oT
28.11.2011 Hewncku.
LabVIEW Professional|Cpena rpadguyecKoro ?AO 5 o
2 |Development System for|mporpammupoBanus u| CodrJlaiinTpein
Windows pa3pabOTKK MPUIOKEHUI N92013£9442 Henck.
[Taker nporpaMMHoro|3A0
3 NI Academic Site License —|obecnieuenust mis rpadudeckoro|"CodrlainuTpeiin"
Multisim Teaching Only (Smaii) [mporpammupoBanust 1|Ne2013.39442 Hewuck.
MPOSKTUPOBAHHUS npaBo. beccpouno
NI Academic Site License Haxer TPOTPaMMHOTO ?AO . .
4 |LabVIEW Teaching  and obecnieuenus s rpadpuaeckoro|"CodprllaitnTpeiin
Research (Smaii) MPOrpaMMHUPOBAHUS 1|{Ne2013.39442 Hewuck.
IIPOEKTUPOBAHUS 1paBo. beccpouno
[TakeT mporpaMMHBIX MPOTYKTOB 3A0
5 Office Standard 2007 Russian|coxepskarmuii B cebe NSS ?ZJ(}? gHTpeHﬂ or
OLP NL AcademicEdition+ HEO0XOUMBIE oucHsie 04.05.2010 Hercxn.
IPOrpamMMbl
paBo. beccpouno
CBoOogHast  JUIEH3UA
Cucrema noucka nHpopmauuu B
6 [bpayzep Chrome Hewncxk. IPaBo.
CeTH UHTEPHET
beccpouno
I1O mns s dextuBHOrO OHNalH-|CBOOOAHAS  JIUIEH3US
7 |LMS Moodle B3auMOJIeUCTBUS npenoaasarens|Henck. IIPaBo.

U CTYJICHTA

beccpouno

6. MaTepuaJIbHO-TEXHHUYECKOE 0O0ecneuyeHUue TUCITUTITIMHBI

HaumenoBanue Buaga

HaumeHnoBanue yueOHOM

y4eOHOH paboThI ayJTUTOPHH, [lepeuenr HEOOXOIMMOTO OOOPYIOBAHUS U
CIIEUAIU3UPOBAHHON TEXHUYECKUX CPEJICTB O0yUECHHS
nmaboparopuun
Jlexuuun VYuebHast ayaAuTopust 1is Crenmanns3upoBaHHas yueOHast Mmebernb,
MPOBEICHUS 3aHATHI TEXHUUYECKUE CPEACTBa OOYUCHUs, CIIyXaliue IS
JIEKIIMOHHOTI'0 THIIA MPEICTABICHUS yueOHOU uHbOpMaIuu
O0oribIION  ayauTopuu  (MYJIbTUMEAMMHBIN
MPOEKTOP, KOMIBIOTEP (HOYTOYK), OJKpaH),
JEMOHCTpPAIIMOHHOE 000pyJ0oBaHue, Y4eOHO-
HarJITHBIE TOCOOUS
[MpakTnueckue |YucOHas ayIUTOPHS ist| Crienuanu3upoBaHHAs yueOHas MeOen,
3aHATHUSA HPOBCACHNA 3aHATHH| [IPOEKTOp, DKpPaH, KOMILIOTEP B KOMIUIEKTE C
CEMHUHAPCKOTro THIIA, 9C_23 ”HCCHG,}IOBaHI/Ie

MOHHTOPM, CTCHIBI:




IpynmoBbIX n UHAUBUOY-
AJIbHBIX KOHCYJIBTaHPIﬁ,
TCKYyLICTO KOHTPOJIA nu
HpOMC)KyTO‘lHOfI aTTeCTallin

CXEM DpeIIalImuX yCuwiIuTenen (2 1mT.),
"Onnokackaausiii ycunutens, HIIAIT u ALTI,
"V3KOMOJOCHBI PE30OHAHCHBIM YCUIIUTEND',
"TpaH3UCTOPHBII Koy, "I"eneparop
nuiaooOpa3Horo HampspbkeHus", "  MolrHbie
ycuuTenbHble Kackansl" , "OxHoBuOpaTopsr”,
"AMIUIUTYAHasT MOIYJSLMS TapMOHUYECKUX
CUTHQJIOB U JICTEKTUPOBAHMS aMJIUTYAHO-
MoayupyeMoro curaia", "CXembl THIIOBBIX
reHepaTopoB"”, "YcHUIUTENbHbIE KacKaJbl Ha
ounossipaom Tpansucrope", "HcciaenoBanue
paboThl aKTUBHBIX M TMACCHBHBIX (UIBTPOB",
"N3mepenne aAMIUTUTYTHO-4YaCTOTHBIX
XapaKTePUCTHK (UIbTPAa HA MOBEPXHOCTHBIX
aKyCcTHMYecKux  BoJHax", (OTOKOIOPUMETP
K®K-3-01 (2 mr.), maboparopusriii crenn KC-
11 (3 mrT.), reHeparop, ocuusuiorpad

JlaboparopHble
paboThl

YyeOHnas maboparopus
«A-408 » - JlaGoparopus
PuU3HYECKUX OCHOB

SJICKTPOHUKH

Crenuanu3upoBanHas ydeOHas MeOesib, JOCKa
ayIUTOpHasi, TEJIEBU30p, CTeHAbL: "M3yueHue
XapaKTepUCTUK U  [apaMEeTpOB  IOJIEBOTIO
TPaH3UCTOpA c YIPaBIAIOLUM p-n
nepexonom", "M3yueHue XapaKTEpUCTHK U
MOJyJIEH  IOJYNPOBOJHUKOBBIX  JUOJOB",
"MUII TpaH3ucTop", "UccnenoBanue
TEPMOZJIEKTPOHHON  3muccuun", "M3yueHue
CTaTMYECKUX XapaKTePUCTHK U IapaMEeTPOB
ounosisspHoro Tpansucropa", "HccaenoBaHue
napamerpoB MOII ctpyktyp meronom BOX",
"HccnenoBanue TUPHUCTOPOB",
"CxemorexHuka" (3BeHbss O0OpaTHOH CBS3H;
OnepannoHHbIe YCUIIUTEIN; Monyns
n3mMepeHuil; @OyHKIMOHAIBHBIA TE€HEpaTop;
Cxemorexnuka »sneMeHTOB TTJI; ®unbtpsr;
Komnaparop; Crabuinzaropbl HampsHKEHUS;
TpaH3ucTopHbIN YCUIIUTEID;
MynbTUBUOPATOPB! U TaliMEPhI), KOMIIBIOTEK B
KOMIUIEKTE C MOHUTOPM, Kamepa

KomnbroTepHsiii ki1acc ¢
BbIX0/I0M B MHTepHET _A-405

CneuuanusupoBaHHass  ydyeOHass  MeOeb,
TEXHUUYECKHE CpeacTBa o0y4yeHus
(MyIbTUMEIUUHBI  TPOEKTOpP, KOMIBIOTEP
(HOYTOYK), JKpaH), JUILEH3UOHHOE
MIpOrpaMMHOE oOecreyeHne

KomnbroTepHsiii Kj1acc ¢
BbIX010M B MHTepHET B-600a

CrnenmanusupoBaHHas yyeOHas meOens Ha 30
OCaJIOYHBIX MECT, 30 KOMIIBIOTEPOB,
TEXHUYECKHUE CpeACTBA O0y4YeHHUs: (MyJIbTUMe-
TUIHBIA MPOEKTOP, KOMIbIOTEP (HOYTOYK),
JKpaH), BHUJICOKaMeEpBHlI, IIPOrpaMMHOE
obecrieyeHne

CamocTrosTenpHast
pabora

KomnbroTepHsiii Kj1acc ¢
BbIX010M B MHTepHET B-600a

Crnenmanu3upoBaHHas yueOHas meOenb Ha 30
IOCaJIOYHBIX MECT, 30 KOMIIBIOTEPOB,
TEXHUYECKHUE CpeACTBAa O0y4YeHHUs: (MyJIbTUME-
JUIHBIA  MPOEKTOP, KOMIbIOTEP (HOYTOYK),




9KpaH), BHJICOKAMEPHI, IPOrpaMMHOE
oOecrieueHne

CrennanusupoBaHHas MeOesb, KOMIIbIOTepHAas
TEXHHMKA C BO3MOXHOCTBIO BbIX0J1a B MIHTEpHET
u obecrieuenuem noctyma B DUOC, skpaH,
MYJIbTUMEAUMHBIN IIPOEKTOP, IPOrpaMMHOE
obecrnieueHue

YuTaneHbIN 321
OUOIUOTEKHU

VYyeOHas ayIUTOPHUS | Criendanu3upoBaHHAsS yueOHas MeOeb,
BBIITOJIHEHHA KypCOBOI'O| mIpo€KTOp, dKpaH, KOMIBIOTEP B KOMIIIEKTE C
npoekra  (KypcoBOH — paboTsl) MOHUTOpM, cTeHabl: IC-23 "HccnenoBanue
«A-408 » - JIaboparopus| cyev pemarommx  yewimTenedl (2 ImT.),
URBE OCHOB| " nokackamuelii yeuurens, LILIAIT n AITII,
JICKTDOHHAKH_ "V3KOMOJOCHBI PE30HAHCHBIM YCUIIUTEND'",
"TpaH3UCTOPHBII Koy, "I"eneparop
nuiaooOpa3Horo HampspbkeHus", " MoiHbie
ycunuTenbHble Kackansl" , "OnaHoBuOparopsr'”,
"AMIUTUTYAHAsE MOAYJISLUUA TapMOHUYECKUX
CUTHAJOB M JETEKTUPOBAHUS aMJIMTYAHO-
MonyaupyeMoro curiana', "Cxemsl TUIIOBBIX
reHepaTopoB"”, "YcuUIUTENIbHbIE KacKaJpl Ha
ounossipaom Ttpansucrope", "HccnenoBanue
paboThl aKTHBHBIX M IACCHBHBIX (UIBTPOB",

"N3mepenune aAMILIUTYTHO-4aCTOTHBIX
XapaKTePUCTUK (PHIbTpa HA TOBEPXHOCTHBIX
aKyCcTHMYecKux  BoJHax", (OTOKOIOPUMETP

K®K-3-01 (2 mr.), maboparopusriii crenn KC-
11 (3 mrt.), reHeparop, ocuusuiorpad

7. Oco0eHHOCTH OpraHu3anun 00Pa30BaATeJIbHOM 1eATEJIbHOCTH JAJIs JIHIL C
OrpaHNYEeHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIua ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMH 370p0oBbsi (OB3) u MHBaNKIBI UIMEIOT
BO3MOKHOCTh OECHPENSTCTBEHHO IEpPEMEIIaThbcs M3 OJHOrO y4eOHO-1ab0paTOpHOTOo
KOopIyca B JApYrod, NOJHATBCS Ha BCE 3TaXU Y4eOHO-TaOOPAaTOPHBIX KOPIIYCOB,
3aHUMAaTbCsl B Y4YEOHBIX UM HMHBIX [OMELIEHUSAX C YYETOM OCOOEHHOCTEH
NCUXO(U3UYECKOTO PA3BUTHS U COCTOSIHUS 37I0POBBSI.

Hnst o6yuenust muun ¢ OB3 ¥ MHBaNWAOB, MMEIOIIMX HApYLIEHUS OMNOPHO-
JBUTATEBHOTO anmapara, 00ecleyeHbl yCIOBHS OeCHpensiTCTBEHHOTO JIOCTYINa BO
Bce yueOHble noMenieHus. Mapopmanus o cnenuanbHbIX YCIOBHUSAX, CO3JaHHBIX AJIs
oOyuaromuxcss ¢ OB3 u wuwHBanmuaoB, pa3MmelnieHa Ha caidTe YHUBEpCUTETa
www//kgeu.ru. Meercst BO3MOKHOCTE OKa3aHUS TEXHUYECKOU ITOMOILM aCCUCTEHTOM,
a TaKKe YCIIYT CypJOIEePEBOTUUKOB U TH(PIOCYPAOTIEPEBOAUNKOB.

Jlns apantanuu K BocupusaTuio gunamu ¢ OB3 v nHBanuaamMu ¢ HapylIeHHbIM
CIIyXOM CIIPaBOYHOTO, y4eOHOro MaTepuana MO JUCHUIUIMHE O00eCredrBaroTCs
CJIEIYIOLUE YCIIOBUSA:

- JUIs1 JTy4Ille OpUEHTAlUU B ayIUTOPHUH, IPUMEHSIOTCS] CUTHAJIBI OTIOBEILICHHUS
O HayaJjle W KOHIIE 3aHATHUSA (CIOBO «3BOHOK» MUILIETCS HA TOCKE);

- BHUMaHUE Cia0oCHblIanmero o0y4Yarollerocss MPHUBJIEKAETCS MeJarorom
YKECTOM (Ha IJIEYO KIJIAJETCS pyKa, OCYIIECTBIISAECTCS HEPE3KOE MOXJIONbIBAHUE);



http://www.kgeu.ru/

- pazroBapuBasi ¢ OOYyYarOIIMMCSI, TMEJAaroruueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKUMH TMPEIIOKEHUSIMHU, oOecreunBas BO3MOKHOCTb
YTEHUS 110 Ty0am.

Kommnencanusi 3arpyIHEHH pPEUueBOro M HWHTEUIEKTYalbHOTO Pa3BUTHS
c1a0oCbIIAMX 00YYarOIIUXCsl MPOBOAUTCS MTYTEM:

- HCTIOJIB30BAaHUS CXEM, JIMarpamMM, PUCYHKOB, KOMIIBIOTEPHBIX IIPE3ECHTAIUM C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIMMU OTJIEIbHBIE KOMIIOHEHTHI U300payKEeHUS;

- pEryJIApHOTO TPUMEHEHHUS YNpaXHEHWH Ha rpaduueckoe BbIICICHUE
CYIIECTBEHHBIX MPU3HAKOB IPEIMETOB U SBICHUII;

- obecriedeHrs BO3MOXKHOCTH JUJIsl  OOyYarollerocs IMOJYYUThb aapecHYIO
KOHCYJIBTAIIMIO TI0 AJIEKTPOHHOM MOYTE 10 MEpe HEOOXOAMMOCTH.

Jlna aganTanuu K BocrpusaTuio uiamMu ¢ OB3 u nHBanuaaMu ¢ HapymeHusIMu
3peHUs CTIPaBOYHOTO, y4eOHOoro, MPOCBETUTENBCKOTO maTepuana,
IPEeyCMOTPEHHOTO 00pa30BaTEIbHOW MPOrpaMMO M0 BBIOPAHHOMY HaIPaBJIEHUIO
HOJIFOTOBKH, 00ECIIEUNBAIOTCS CIEAYIOLINE YCIOBUS:

- BeJIeTCs ajianTtanus opUIHAIbHOTO caiiTa B ceTu IHTepHEeT ¢ y4eTOM 0COOBIX
NOTPEOHOCTEN MHBAJIMIOB 110 3PEHHI0, 00ECIIEUNBAETCS HATMYUE KPYITHOIIPU(PTOBON
CIIPaBOYHOM MHGOPMAIIMH O PACTIHCAHUH YUCOHBIX 3aHSITHIA,

- IeJJaTOTUYECKU  pabOTHUK, €ro coOeceAHUK (MpU HEOOXOJIUMOCTH),
MPUCYTCTBYIOIINE HA 3aHSATUU, MPEACTABIISIOTCS 00YYaIOMUMCS, MPU 3TOM KaXKIbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MEIaroruiyeckuii paboTHUK oOpaiaeTcs;

- ICHCTBUS, JKECTHI, TEPEMEIICHHs TMeJarornieckoro pabOTHHKA KOPOTKO M
SICHO KOMMEHTHUPYIOTCS;

- meyaTHas WHQpOpMalMs MpeAoCTaBisieTcd KpynHbIM mipudrom (ot 18
MYHKTOB), TOTAJTHHO O3BYYHBAETCS;

- oOecrieunBaeTCsi HEOOXOIMMBIN YPOBEHb OCBEUIEHHOCTH MOMEUIEHUH;

- IPEIOCTABIISIETCS BO3MOYKHOCTb HCIIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHITHI U MPABO 3aMUCH 00BSICHEHUI Ha TUKTO(OH (110 JKEJTaHUI0 00yJaIOuXCs).

dopMa TpOBENECHUS TEKYyIIEd M NPOMEXKYTOUYHOM  aTTeCTallMu I
oOyuatomuxcst ¢ OB3 1 uHBaNMAOB OmnpenenseTcs: neaarorndeckuM paboTHUKOM B
COOTBETCTBUM ¢ y4ueOHbIM IiaHoM. [Ipu HeoOxoammoctu olyuaromemycs ¢ OB3,
WHBAIIMY C YYETOM UX WHAMBUAYAJIBHBIX MCUXO(PU3UUECKUX OCOOCHHOCTEH NaeTcs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALIUIO YCTHO, MUCbMEHHO Ha Oymare,
MUCHPMEHHO Ha KOMIBIOTEPE, B (hOpME TECTUPOBAHUS U T.II., JINOO MPEIOCTABISIECTCS
JIOTIOJTHUTEIHHOE BPeMsI JIJIsl TIOJTOTOBKHU OTBETA.

8. MeToauyeckue peKOMeHAAIMH /ISl MpenojaBaTe/eid Mo opraHu3amuu
BOCNIMTATEJbHOMH PA0OTHI ¢ 00yYAKIIMMHUCH.

MeTtoaudeckoe obecriedeHre mporecca BOCIUTaHUS 00yJaOIUXCsl BBICTYTAeT
OJHUM U3 OMNpenessAonMXx (aKTOpoB BBICOKOTO KadecTBa 0Opa30BaHUA.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKHH TIPO(ECCHOHAN3M, 3SPYIUIIHNIO,
YETKYIO TPaKIaHCKYIO TTO3UIIUIO, CAMOIUCIIUILINHY, TBOPYECKHH TIOJIX0]T B PEIIICHUN
npodeCCUOHANIBHBIX 3a/lady, B XOJe 00pa30BaTeIbHOrO Mpoliecca CIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTUIHOCTH.



[Ipn peamm3anmy JOUCHUIUIMHBL IIPENOAABATENb MOMKET  HCIIOJIb30BATh
CJIEYIOIME METO/Ibl BOCIIUTATEIbHOU PabOTHI:

- MeToAbl (POPMUPOBAHMS CO3HAHUSA JUYHOCTH (Oeceda, TUCHYT, BHYIIEHUE,
UHCTPYKTaX, KOHTPOJb, OOBSICHEHHE, IPHUMEP, CAMOKOHTpPOJb, Pacckas, COBET,
yoexxaeHue u ap.);

- METOJbl OpraHM3alMU JESATEIBHOCTH U (POPMHUPOBAHUS ONBITa MOBEICHUS
(3amaHue, OOILECTBEHHOE MHEHHE, IIearoru4eckoe TpeOOBaHUE, IOPYYEHHUE,
pUYYEHUE, CO3AAHNE BOCIIUTHIBAIOIIMX CUTYALMI, TPEHUHT, YIPAXKHEHHE, U Ap.);

- METOJIbl MOTHBALMU JIEATEIbHOCTH W MOBeIeHUs (0a00peHue, MOOoLIpeHne
COLIMAJIbHOM AaKTUMBHOCTH, NOPUIIAHWE, CO3JaHUE CHUTyallHud ycrexa, CO3JaHHE
CUTYaLMH 711 SMOLIMOHAJIbHO-HPABCTBEHHBIX NIEPEKUBAHUI, COPEBHOBAHUE U JP.)

[Ipn peanu3amuu JUCHUIUIMHBL  IPENOAABATENb  JIOJDKEH  YYHUTHIBATH
CJIEAYIOIINE HAIIPABIICHHS BOCIIUTATEIIBHON EATEIIBHOCTH:

I'padxxcoanckoe u nampuomuueckoe ocnumanue:

- popmupoBaHue y OOy4aroUMXCAd LEIOCTHOIO MHPOBO33PEHMS, POCCHICKON
UJIEHTUYHOCTH, YBOKEHUS K CBOEH ceMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B CEMBE U
O01LIECTBE TyXOBHO-HPABCTBEHHBIM U COLIMOKYJIbTYPHBIM IIEHHOCTSIM, K HALIMOHAJILHOMY,
KyJbTYPHOMY UM HMCTOPMYECKOMY HACIIEAWIO, (OPMUpPOBAHHE CTPEMJICHUS K €ro
COXPaHECHMIO U PA3BUTHIO;

- popmupoBaHKE y 00y4aIOMIMXCS AKTUBHOW IPa’KIaHCKON MO3UIMH, OCHOBAaHHOU
Ha TPAJWLMOHHBIX KYJIbTYPHBIX, JYXOBHBIX M HPABCTBEHHBIX LEHHOCTSIX POCCHMCKOIO
oOIlIeCTBa, MJIsl TOBBIIIEHUSI CIIOCOOHOCTM OTBETCTBEHHO PpPEAIM30BBIBATH CBOM
KOHCTUTYLIMOHHBIE IIPaBa U 00SI3aHHOCTH;

- pa3BUTHUE NMPABOBOM U MOJUTUYECKON KYJIbTYpbl O0YUYaOIIUXCS, pACIIUPEHHE
KOHCTPYKTUBHOI'O y4YacTUsl B IPUHATHM PEIICHHN, 3aTPArMBAOIIMX WX IpaBa U
MHTEPECHI, B TOM YHCII€ B Pa3IMYHbIX (pOpMax caMOOpraHu3alui, CaMOYIIPABJICHHUS,
OOIIEeCTBEHHO-3HAUUMOM J1€ATEIbHOCTH;

- popMupoBaHME MOTHBOB, HPABCTBEHHBIX U CMBICIOBBIX YCTaHOBOK
JINYHOCTH, MIO3BOJIAIOIIMX  IIPOTUBOCTOSITE  OKCTPEMU3MY, KkceHogoOuu,
OUCKPUMHUHALIMM 110 COLMAIBHBIM, PEJIMIHO3HBIM, PACOBBIM, HAalMOHAJIbHBIM
OpU3HAKaM, MEXITHHUUECKOH M MEXKOH()ECCHOHAIbHONM HETEePNMMOCTH, APYTUM
HEraTUBHBIM COLIMAJIBHBIM SIBJICHUSIM.

/[lyxoeHo-npascmeennoe socnumanue:

- BOCIINTAaHUE YYBCTBA JOCTOMHCTBA, YECTU M UYECTHOCTHU, COBECTIMBOCTH,
YBAKECHUS K POAUTEIIAM, YUUTEIAM, JIFOAAM CTApLIEro MOKOJIEHHUS;

- opMUpOBaHUE TPUHIMUIIOB KOJJIEKTMBM3MAa M  COJMJAPHOCTH, JyXa
MUJIOCEpIUSl U COCTpaJaHusi, NPUBBIUKH 3a00TUTHCS O JIOASX, HAXOMASIIUXCS B
TPYAHOM KU3HEHHOMN CUTYalLlUY;

- popMUpOBaHUE COIUAAPHOCTH W YYBCTBA COLIMAIBHOMW OTBETCTBEHHOCTU IO
OTHOILIEHMIO K JIIOJSIM C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 310POBbS, IPEOIOJICHHUE
NICUXOJIOTHUECKUX OapbepoB IO OTHOUICHUIO K JIIOJASIM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU;

- popMupoBaHHE SMOIMOHAIBFHO HACBIIIEHHOTO M JyXOBHO BO3BBIIIEHHOTO
OTHOUICHHUSI K MUPY, CIOCOOHOCTH M YMEHUS NepeaBaTh JIPYTUM CBOW ACTETHUYECKHUIA
OTIBIT.



KynemypHno-npoceemumenvckoe gocnumanue:

- hopMHUpOBaHUE FICTETHUECKON KApTHHBI MUPA;

- hopMHpOBaHUE YBAKEHUS K KYJIBTYPHBIM IIEHHOCTSIM POJTHOTO TOPOJa, Kpasi,
CTpaHBI;

- TOBBIIICHHE TI03HABATEIbHOW aKTHBHOCTH 00YYaIOIINXCSI.

Hayuno-obpazosamenvhoe éocnumanue:

- hopmupoBaHue y 00yUarOIIUXCSl HAYYHOTO MUPOBO33PEHHS;

- bopMupoBaHUE YMEHHS MTOTyYaTh 3HAHUS;

- bopMupoBaHUEe HAaBHIKOB aHAJIM3a W CHHTE3a MH()OPMAIMU, B TOM YHCIE B
npodeccuoHanbHOM 00JIaCTH.



BHocuMble H3MeHeHHMs U YTBePKIeHUs1 HA HOBBI y4eOHbIN roj

o]
= s
E = 2 ~ QE § E =
Q b
SE| EE S . o E»<sS%FE
S =| 8 E S g5 5| S 4 B @ 2
25|88 cE2E|g8E2%¢8
< = o o Q Q = N ©)
Ne S5 B S ConeprkaHne U3MEHECHUH S g = S s 5 5 5 5
H/Hgg 5 e g = S o EE QS E
Q. S < = ) ARSI
ol [« < ~
Z = 5
1 2 3 4 5 6
1 3.5 |27.03.2024 | B MYHKT 3.5.| 3am.xad. Jupexrop, K.T.H.,
«Temarnueckui nman | 19, ATH, Aon. %XgeTOBa
J0I11. .D.
1a00paTOPHBIX aboT»
patop P HBanos /[.A.
OBLIIM BHECEHBI N3MEHEHMUS,
B CBSI3U C IPHUOOPETEHHEM
CTCHJIOB
2
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(PI'BOY BO «KI'DY»)
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KI'2oy

OLHEHOYHBIE MATEPUAJIBI
10 AMCHUIIHHE

duznyecKkrue OCHOBEI QJICKTPOHHUKHN

r. Kazanp, 2023



OreHOYHBIE MATEPHATBI MO AWCIUIUINHE, MPeAHA3HAYEHHBI ISl OICHUBAHUS
PE3yNIbTaTOB 00YUYEHHS Ha COOTBETCTBUE MHANKATOPAM JOCTIKEHUS KOMITCTCHITUH.

OueHuBaHue pe3yJabTaTOB OOY4YEeHHS MO JUCHUIUIMHE OCYIIECTBISETCA B
pamkax Tekymero koutpois (TK) u mpoMexyTodHol aTTecTanny, IPOBOJAUMBIX IO
oamnpHO-perTunroBoi cucreme (bPC).

1. TexHoJiornueckasi Kapra
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Paznen 1. Martepuaasnt | TKI1
MOJIYNIPOBOAHNUKOBOM
JJIeKTPOHUKH | ¢$pusuxo-
MaTeMaTH4ecKue MeTO/IbI 15
omucaHusl 1709 15| 0-15 20 15-20
3JIEKTPOTPAHCIIOPTHBIX
CBOMCTB
Paznes 2. 'pannynbie 3¢ dexTnl
B MOJIYNPOBOTHUKAX
Tect 7
3amura 1abopaTopHON paboTHI 4
OT4eT 1o caMOCTOSTEeIILHOU 4
pabote
10-
Bouimosinenue KP 20 10-20
Pasnea 3. loaynpoBoauukoseie | TK2
THOABI
Paznen 4. Bunoasipubie 25-
P 25 |0-15 25-30
TPaH3UCTOPBI 30
Paznen 5. Ionesbie
TPAH3UCTOPbI
Tect 7
3amuTa 1abopaTopHOil paboThI 4
BeInosiHeHME HHAWMBUTYaTbHBIX 14
3aaHuil (OKJIaI0B)
10-
Boinosnenune KP 20 10-20
Paznen 6. CusioBbie TK3
5 |0-15(5-10| 5-10
MOJIYIPOBOIHUKOBBIE MPUOOPBI
Tect 3




3amuTa 1a60paTopHOit paboThI

OT4eT o caMOCTOSTEILHOM
pabote

10-
Boinoanenne KP 20 10-20
OMKk
IIpomexyToUHASI aTTECTAIUSI
(KP, Dx3amen) P. 0-80
’ OM
Sarmura KP 0-40
B nucemennoii popme mo 0-40

omeram

2. OueHOYHbIE MATePHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu

[Mxana OICHKH PC3YyJIbTATOB 06y‘I€HI/IH 1O ANCHUIIIINHC!

YpoBeHb chopMUPOBAaHHOCTH
WHIMKATOpPa KOMITCTCHITHH
N N Huxe N
Bricokuit Cpennuit Huzkni
3amianu- CpCAHCTO
Koz Koz PpOBaHHBIC ot 85 10 100/ ot 70 o 84 | oT 55 o 69 |oT 0 nmo 54
KOMIIe- | WHIMKATopa pe3yIbTaThI
TEHLUH | KOMIICTCHIIUM | OOYyYEHHS 10 IlIxana oneHNBaHUS
UCITUTUTHHE HEYJI0B-
Auch YIOBIIET- YA
OTIIMYHO XOopouio JICTBOPU-
BOPUTEIILHO
TCJIIBHO
3a4YTCHO HE 3aYTCHO
3HATH:
He 3maer
3HaeT buznueck
3Haer
¢buznueck ue
3HaeT ¢busnueck
1€ OCHOBBI OCHOBBI
¢buznueck (byHKIHOH V€ OCHOBBI T
He oCHOBBI | 21 (GyHKIIMOH yH
UPOBAHUS HUPOBaHU
(GyHKIIMOH MpOBaHUsA
Puznueckue JJIIEKTPOHH A
HUPOBAHUS ANEKTPOHH
OCHOBBI BIX JNEKTPOH
JJIEKTPOHH BIX
(GyHKIIMOHHPOBaA npudopoB HBIX
BIX npubopoB
HUS u ux npuOopoB
AIIEKTPOHHBIX npubopos HanGonee | - X 170
OIIK-1 | OIIK-1.6 p u ux HanOosee
npuOoOpoB M UX Ba)KHbIE Hauboee
Haubosee Ba)KHBIE
Hauboee napamerp Ba)XHBIC
Ba)KHBIC napamerp
Ba)KHBIC BI " rapamerp
napamerp Bl "
napaMmeTpel U XapakTepu BI u
BI u XapakTepu
XapaKTePUCTUKN CTUK W, XapakTep
XapaKkTepu CTUK W,
MOJKET UCTUK W,
CTHK U, HE MIPUCYTCTB
JIOITYCTHTH JI0TTyCcKae
JIOITyCKaeT VIOT
HECKOJIBKO T
OLIOO0K rpyOsbie
HE TPYOBIX MHOKECTB
OIMOKHU
OIIMOO0K 0 TpyOBIX
(01115 (0S
YMETh:




He ymeer

Ywmeer Ymeer
MPaBUIIbH
VYmeer MPaBUIBH | MPABHIBH |
MPaBWIBH | O o
MPUMECHST
0 MPUMEHSAT | IPUMEHSAT .
MPUMEHST | b b
duznueck
b ¢buzudeck | hU3MIECcK e
Gu3MUYeCK | M€ 3aKOHBI | € 3aKOHBI
3aKOHBI U
[TpaBunsHO W€ 3aKOHBI | U U
MaTeMaTu
MPUMCHSITh 5 MaTeMard | MaTeMaTwu
YeCKH €
buznIecKue MaTEMAaTH | YeCKH € | YeCKH €
METO/IbI
3aKOHBI U | YECKH € | MeTOJbI METOJIBI s
MaTEMAaTHYECKH | METOJIbI TS TS
penieHus
€ METONbl JUIA | JUISt pelieHus | pelIeHUs sanad
pelIeHUsT 3a/aad | peuieHusl | 3a7ad 3a1a4
TEOPEeTHY
TEOPETUIECKOro | 3a7ad TEOpETUYEC | TeOpeTHIe cckoro I
U TPUKIATHOTO | TEOPETHYE | CKOTO U | CKOTO W
MIPUKJIATH
xapakrepa CKOTO U | IPUKJIAQJH | MPUKJIAJH oro
NPUKIATH | OTO oro
XapakTep
oro Xapakrepa | Xapakrepa |
XapakTepa |, MOXeT |, ’
JIOITyCKae
, He | OTCTUTD | MPHCYTCTB |
JOITYCKaeT | HECKOJBbKO | YIOT
MHOKECTB
OmuoOoK He TpyObIX | rpyObIe
0 TpyObIX
OIINOO0K OIINOKHU
o1rndoK
BJIAJIETH:
He
BJIAZIEET
Bnaneer Bnaneer
HaBBIKAM
Braaneer HaBBIKAMH | HABBIKAMH |
HABbIKAMU | IPUMEHEH | MPUMEHEH
MPUMEHEH
MPUMCHEH | U s s
us ¢usnueck | puzmveck
duznueck
¢usnyeck | ux ux X
50,4 3aKOHOB U | 3aKOHOB H SAKOHOB 1
Happikamu 3KOHOB W | MATCMATH | MaTeMaTH | © .
[IPUMCHCH I MaTeMaTH | YeCKH X | YECKH X qeckd X
(usmaeckmx YecKd X | METOJIOB METOJIOB
3aKOHOB U METOIOB
METOJIOB TS JUTSL
MaTEMAaTHYECKHU TS
JUTS pelIeHUs | pelICHUs
X METOO0B IS pelIeHus
pemieHus | 3aaa4 3ama4
pelieHus 3aaau 3amaq
TEOPETHUECKOTO 3a1a4 TEOpeTHYE | TeOpeTHdIe TeopeTH
W npukiagHoro | TEOPETHYE | CKOTO M | CKOTO X cckoro I
CKOTO W | IpUKJIAOH | OIPUKIIATH
Xapakrepa p A p A TIPUKJIaTH
NPHUKIAIH | OTO oro oro
oro XapakTepa | xapakrepa
P p p p XapakTep
Xapakrtepa |, MOXeT |, a
HE | JOOYCTUThL | IPUCYTCTB |
i Jlomy pHCeyT JOTTyCcKae
JOTTYCKaeT | HECKOJBKO | YIOT T
omnboK HE OBIX | TpYOBIE
Py pYy MHOXECTB
(1115 ({03 OIINOKHU
0 TpyOBIX

OLINOOK




OneHka «OTJIMYHO» BBICTABIACTCA 3a BBIIIOJHEHUE KYPCOBOU pabomul,

3auumniosl

nabopamopubix  pabom, Mmecmosvlx 3aA0aHUl;
npaKkmu4eckux pabom, O0KIA008,

80NpOCHL bunema (meopemudeckoe U npaKkmuieckoe 3a0anue)

camocmosameilbHblX
noJjiHole U codepofcameﬂbele omeemvsl HA

OneHKka «XOpomIo» BBHICTABJISIETCS 3a BBIIOJHEHUE KYpCcosou pabombi,

3auiumosl

nabopamopueix  pabom,

mecmosvix 3a0aHUlL;

cCamocmosAmeilbHblx

Npakmuyeckux pabom, 00K1a008, omeemsl Ha BONPOCHL burema (meopemuyeckoe u

npakmuyecxkoe 3a0anue)

OHGHKa «YAOBJIETBOPUTECJIBbHO>» BBICTABIIICTCA 3a BBIIIOJIHCHHC KprOG’Oﬁ

pabomul,

3auiumnivl

nabopamopueix  pabom,

CAMOCMOSMENIbHBIX NPAKMUYECKUX pabom, 00KIA008
OlleHKa «HeYJA0BJEeTBOPUTEIbHO» BBICTABISICTCA 3a CJIa00€ M HEMOJIHOE

mecnioevlx

3a0aHUlL;

BBITIOJIHEHUE KYPCOBOU pabomul, 3auyumsl 1aOOPAMOPHbLIX pabom, mecmosvlx

3aA0aHULL, CAMOCOSMENbHbIX NPAKMUYECKUX pabom, 00KIA008

3. IlepeyeHb O1IEHOUYHBIX CPEICTB
Kparkas xapakTepucTHKa OLIEHOYHBIX CPEJCTB, UCIOJIb3YEMBIX MPU TEKYLIEM
KOHTPOJIE YCIIEBAEMOCTH M IPOMEXYTOYHOM arrectauuu OO0y4aromierocss Io

JUCIUILINHE:

HaumenoBanue Onucanue
OLICHOYHOI'O Kparkas xapakTepucTHKa OLIEHOUYHOTO CPECTBa OLICHOYHOI'O
cpeAcTBa CpEICTBa
[IpogykT  camocTosiTeNbHOM  pabOThl  CTYJIEHTAa,

Hoxnan (Jxi), NPEJCTABIAIOMNUNA cO00H MyONMYHOE BBICTYIUIEHHE TI0 TeMbl TOKITATOB
cooOmieHue MIPE/ICTABICHUIO TOJYYEHHBIX pPE3YyJIbTaTOB pEIICHUS N
(Cour) oTpeJIeIeHHON y4eOHO-TTPaKTUYECKOH, yueOHo- coobmenuit

HCCIIEA0BATENBCKON WIIM HAYYHON TEMBI

KoHeuHbIl POAYKT, MOTy4aeMbIi B pe3ysbTaTe MIaHu-

poBaHMSI M BBIIOJHEHUS KOMIUIEKCA YUYEOHBIX H

UCCIIEIOBATENbCKUX  3alaHui. Ilo3BoiseTr OLEHUTH
Kypcooii YMEHHUS o0yJaroImuxcs CaMOCTOSITEIILHO
npoext (KIT), KOHCTPYMPOBaTb CBOM 3HAHUS B IIPOLECCE PELICHMS

KypcoBast paboTta
(KP)

MIPaKTUYECKUX 3a7ad M MpoOJieM, OPUEHTHPOBATHCS B
MH(POPMALIMOHHOM IIPOCTPAHCTBE U YPOBEHB
c(OpMUPOBAHHOCTH AQHAIUTUYECKUX, UCCIEen0-
BaTEJIbCKUX HABBIKOB, HABBIKOB IIPAKTUYECKOTO0 U TBOP-
YEeCKOT0 MBIIUIEHUS. MOXKET BBINOJIHATHCS B UHAUBUIY-
aJIbHOM MOPSAKE WM IPYNION 00yJyaromuxcst

Tembl MPpOEKTOB

Ortuer no
nabopaTopHOI
pabore (OJIP)

Beimonnenne — nabopatopHoil  paboThl,  00paboTka
pE3yJIbTaTOB MCHBITAHUM, W3MEPEHMM, OSKCIIEPUMEHTA.
Odopmenue oT4YeTa, 3aIuTa pe3ynbTaToB

1abopaTopHOI pabOTHI IO OTYETY

ITepeuens 3ananuii u
BOIIPOCOB IS
3alIATHI
nabopaTopHOI
paboThl, IepeyYeHb
TpeOOBaHUH K OTUETY




[IpakTrueckoe
3aganue (I13)

CpencTtBo OIGHKM YMEHUS TPUMEHSATh MOTyYeHHBIE
TEOPETUUECKUE 3HAHUS B MPAKTUUYECKOM CHUTYallUH.
3ajiaHue HanpaBJIEHO HA OLEHUBAHUE KOMIIETEHILIUN IO
JUCHUILIMHE, COJEPKHUT YETKYI0 HWHCTPYKIUIO IO
BBITIOJTHEHUIO WJIM QJITOPUTM JIeUCTBUN

KomMmiuiekT 3agay u
3aJIaHUN

Cucrema CTaHJAPTU3UPOBAHHBIX 3a/laHUH,
KoMmImuiekT TecToBbIX
Tect (Tecr) IIO3BOJISIIOIIAS aBTOMAaTU3UPOBATh Ipouenypy sananuii
M3MEpEHUsl YPOBHS 3HAHUH U YMEHHN 00y4aromerocs
4. IlepeyeHb KOHTPOJBHBIX 3aJJaHMH WJIH HMHbIe MAaTEPHAJIbI,

HeoOXoaMMble [JIl OLEHKH 3HAHWI, YMEHHH M HABBIKOB, XapaKTePHU3YHIIHUX
Tanbl GopMUPOBaAHUS KOMIIETEHIINH B MpoLecce 0CBOEHUS TUCHMIIINHBI

llpumep 3a0anus

s Trekymero kourpoas TK1:

OIIK-1: OIIK-1.6 lemoHCcTpupyeT NOHMMaHUE (PUINYECKUX SIBJICHUN U yMEET
NPUMEHATh (PU3NYECKHE 3aKOHBI JJIEKTPUYECTBA M MAarHeTusMa IIpU pEIICHUU
THIIOBBIX 33/1a4 JIEKTPOTEXHUKHU C IPUMEHEHHEM MAaTEMATUYECKOIO anmnapara

TecrT:

Bompoc

BapI/IaHTBI OTBCTa

1 1 )

Ha nanHom pucyHke npeacTaBlIEHBI. ..

N3MmeHeHUs B MOJIOKEHUAX PA3IMYHBIX 30H
SHEPIMM  KpHUCTAUIa  KPEMHUS  IIPH
HU3MEHEHUAX TEMIIEPaTyphl

HN3menenus IIUPUHBI 30H
IHEPreTUICCKUX COCTOSITHMHM OJMHAKOBBIX
aTOMOB IIPA UBMCHECHHUSAX PACCTOAHUS
MEKAY HUMM.

DHepreruyeckass JuarpaMma  KpHUcTajuia
repmanus npu temneparype 300K.

Dopmybl
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PECTaBISIOT

3aBHCHMMOCTH KOHUEHTPAUM CBOOOIHBIX
3JIEKTPOHOB U JILIPOK OT TeMNepaTypsl B
0ecnpUMEeCHOM NOJIYIIPOBOJHHUKE

3aBUCHUMOCTH KOHIIEHTpallMM CBOOOIHBIX
JJIEKTPOHOB W JBIPOK OT TEMIIEpaTyphl B
ITOJIYITPOBOJIHHUKE C JIOHOPHOW MPUMECHIO

3aBUCUMOCTH  KOHIIEHTPALMU CBOOOIHBIX
JJIEKTPOHOB M JBIPOK OT TEMIIEpaTyphl B
TIOJIYITPOBOJTHUKE C AKLENTOPHOU TPUMECHIO

Ha npuBeneHHOM pUCYHKE IIpe/ICTaBlIeH
1

TN

2

BapHKaIbl

TYHHCJIBHBIC TUOABI

CTA0MJIUTPOHBI

Ha MNPUBCACHHOM PUCYHKC ITPCACTABJICH

bunonsproro Tpan3ucropa n-p-n-Tumna




1 [ToneBoro TpaH3uCTOpa C YIPABISIONIAM p-
5 n-TIepeX0JI0M

Bunoasipuoro Tpan3sucropa p-n-p-Tuna
3

Ha npuBeneHHOM pHUCYHKE IPEICTAaBJICHBI | BEIIPSAMUTENBHOIO IOJYNPOBOIHUKOBOIO
BOJIbTAMIICPHBIC XapPAKTCPUCTHUKH ... auona (mpu T=const).

/

JuonHoro THpucTOpa (AMHUCTOpPA), HE
MPOBOJISIIETO B OOpaTHOM HAIPaBICHUU
(pu T=const).

Tpunucropa

Jlabopatopnas paborta 1: MccnenoBanue A1010B.
[IpenBapurenbHOE 3a0aHUE

1. HapucoBarb B JMHEHHOM MacmTabe CTaTUYECKHE XapaKTEPUCTUKHU
IIOJIYIIPOBOJHUKOBOTO AUOAA.

2. HapucoBath auarpaMmy HampspKeHHs Ha IMOJIE TIPU MOJja4ue Ha HETO UMITYJIbCa
TOKa.

3. HapucoBate amarpaMMbl TOKa M HANpsDKEHUS MPU TEPEKITIOYSHUU U0 U3
IIPOBOJSAIIETO COCTOSIHUS B HEITPOBOSIIEE COCTOSHUE.

4. Haiinute 3aBUCMMOCTh BPEMEHU paccachbiBaHUSI H30BITOYHBIX HOCUTEIEH

3apsizia B 6a3oBoi obmnactu (“nonoukn’) ot 1n?, logp?
PabGouee 3amanue

1. CHATH ¥ MOCTPOUTH MPAMYIO BETBb BOJbT-aMIIepHON Xapaktepuctuku (BAX)
Mo/1a.

2. CHaTh ¥ IOCTpoUTh 00paTHyto BeTBh BAX nuopa.

3. 3apucoBarth ¢ 3kpaHa ociusuiorpada GopMmy MpSIMOro HamnpsLKEHUS Ha O
IpU MOCTYIJIEHUU HA JAMOJ CTYNEHBKH NPSIMOro TokKa. VM3MepuTh CONMpOTHUBIICHUE
0a3bl 1uoaa r6(tH) M0 CKa4YKy HAMpsHKEHUS B KOHIE UMITYJIbCA.

4. CHATP 3aBUCHMOCTBH JUIMTEJIBHOCTH IIOJOYKM OOpaTHOro TOKa JIUOAA OT
BEJIMYMHBI OOPAaTHOTO TOKA foy (]061,) npu  2-3 3HAYEHHAX NPIMOIO TOKa,

NPOTEKAIOIET0 4Yepe3 JAMOA Tepel nepeknodeHueM. MsmepuTs Bpems chana
00paTHOro TOKa 0T yPOBHS /gy, 10 ypoBHs 0,174, .



5. Ilo pe3ynpraTaM u3MmepeHuid .l moctpouth npsimyro BetBb BAX nuona B

OJTyIOrapuhMUIECKOM MaCIITa0e U ONPEAETUTE NAPAMETPBI |y P =mQ .

6. [To pe3yapTaTam 1.5. onpeneIuTh napameTpsl Fgo 1 H.
7. Ilo pe3ynbpraTam 1.6. paccuuTaTh NApaMETPhl Typ U Tg.

8. Ilo pesynpraTam m. 1. u m. 2. ONpeaeNuTh MapaMeTpPbl KyCOYHO-TUHEHHBIX
CTaTUYECKUX MOJIEIIEH TUO0AA.

Tunosble 3a1aun 7151 IpakTH4ecKoro 3aganus (CamocTosiTenbHas padoTa):

1.0mpenenuth KOHIICHTPALMIO CBOOOJHBIX HOCUTENEH i TepMaHusi u
kpemHus tpu temneparype 300 K, ecau mupuHbBI 3anpeiieHHONM 30HBI B 3THUX
KpHUcTauiax paBHbL: KpeMHUN - Egp = 1,21 3B upu T=0Ku Eg= 1,17 2B npu T =
300 K; repmanmii - Ego = 0,785 3B u Eg = 0,66 3B.

2. OnpenenuTh WUPUHY 3alpelieHHONW 30HBI B KPHUCTAUIE KPEMHUS MpPH
temreparypax T = 0 K u T = 300 K, ecntu B 3TOM KpuUCTaJIe KOHIICHTpaLMs
cBOGOAHBIX dnmekTpoHoB mpu T = 300 K pasma ni(300K) = 1,4-10° cm®, a
TEeMIlIepaTypHas 3aBUCMMOMTH IIMPUHBI  3alpPENICHHOW 30HBI  ONpPEIEISIeTCs
paBenctBoM Eg = Egg — k(T c ky = 1,33-10* 5B-K™.

3. B GeclpiMecHOM repMaHHH KOHIGHTparms aToMoB pasHa 4,5-10% ™.
Ipu T = 300K omun n3 kaxgeix 2-10° atomoB noHm3mpoBaH. II0ABHIKHOCTH
ANIEKTPOHOB U JBIPOK IPHU 3TOM TemmepaType paBHbl coorBeTcTBeHHO 0,39 1 0,19
m>-B™t.ct. Onpemenuts: a) ynenbHyO MPOBOANMOCTh OECIIPHMECHOTO TepPMAHHS; O)
yaenbHyo mpoBoguMocTh repmanus npu T = 300K, nerupoBanHoro snemeHToM V
rpymmsL, eciu Ha Kaxaele 10° aTOMOB repMaHHs HPHXOAUTCS OJWH MPUMECHBIIT
aToM.

4. KpeMHHUEBBI p-n-niepexoj] MOJyY€H MEXIy #1-00JIaCThI0 C YAEIbHBIM
COMPOTHUBJIEHUEM P, = 5 OM-CM U BPEMEHEM JKU3HU HEOCHOBHBIX HOCUTENEH (IBIPOK)
T, = 1 Mkc m  p-obnacteio ¢ p, = 0,1 Om-cM u 1, = 5 MKc. Onpenenurs: a)
OTHOIIIEHUE JBIPOYHON COCTaBISAIONIEH K DIJIGKTPOHHOMW; ©0) TIJIOTHOCTH TOKA,
MIPOTEKAIOIIETO YEPE3 MEPEXO/ IIPU NMPSAMOM HanpskeHuu, paBHoM 0,3 B.

5. KpemHueBblif CIJIaBHOW p-n-TIEpEeX0j], HMMEET IUIONIAh TMOMEPEYHOTrO
ceuerns S = 1 Mm® u OapbepHyro eMKOCTh Cgay = 300 n® mpu oOpaTHOM
HanpspbkeHu 10 B. OTHOcUTeNnbHAs AUAIIEKTPUYECKAsl MPOHUIIAEMOCTh KPEMHHUS € =
12. OnpenenuTh: a) U3MEHEHUE OaphepPHOM €MKOCTH, €CJIM OOpaTHOE HaIpsIKEHHE
yBenuuuBaetcs 110 20 B; 6) MakcuMaIbHYI0 HAIPSKEHHOCTD 3JIEKTPUYECKOIO MOJIS B
00€THEHHOM HOCHUTEJISIMU 3apsiia cjioe Mpu oopatHoM HamnpsbkeHun 10 B.



Juis rekymero kourpoJas TK2:
OIIK-1: OIIK-1.6 lemoHcTpupyeT NOHUMaHUE PU3UYECKUX SIBJICHUN U yMEeT
OPUMEHATh (PU3NYECKHUE 3aKOHBI JJIEKTPUYECTBA M MAarHeTusMa IpU pPelIeHUU

THUITIOBBIX 3a1a4 JICKTPOTCXHHUKH C IPUMCHCHHUCM MATCMATUYCCKOI'O allllapaTa

Tecrt:

Bomnpoc

BapI/IaHTBI OTBETa

Ha manHOM puCyHKE TpejicTaBiIeHa
VIPOIIEHHAsT KPUCTAIUTMYECKAs PEIIeTKa
KpeMHHsI ¢ mpuMechio ocdopa, rae

[Tpotiecc pa3pbiBa CBS3H MEKITY aTOMOM
dbocdopa 1 aTOMOM KpEeMHHUSI.

CTpenoyka 0003HAYaLT. ... IIpouecc oOpa3oBanust  cBOOOJIHOIO
Y 3JIeKTPOHA
A IIporiecc renepanum JbIpKH.
"_/.}-' y z e
Ha MIPUBEICHHOM HUXKE pucyHke | BeimpsmutenbHoro nuoaa
IpeCTaBICHO 0003HAYCHNE
1 TyHenbHOro 1uoAa
0
NmnynscHOrO Anona
Ha pucyHke npeacraBiieHO ceMeNnCTBO Toukoit A
BBIXOHBIX BAX OUTIONIIPHOTO TPaH3UCTOPA U
ero Harpy3ouHas npsimMas B cxeme O3. B
pexuMe TMHEHHOTO YCUJICHUS CUTHAJa =
Touxoii b
pabouas Touka TPaH3UCTOPa COBIAACT C ...
LA
. L. = =
RS Toukoii, Jexameil NpUMepPHO Ha

cepenuHe orpe3ka Ab

Ha npuBeieHHOM pHCYHKE MTPEACTABICHO
0003HaYEHHE ......

ITosnieBoro Tpansucropa ¢
YIPaBJISAIOUIUM p-n-NepexoaoM U
KaHAJIOM  p-THNA

ITonesoro MOII-Tpan3ucrtopa co
BCTPOCHHBIM KaHAJIOM 71-THIIA

IToneBoro TPAaH3UCTOPA C YIIPABJIAOIIHUM

p-n-TIEPEXO0JIOM M KAHAJIOM  N-THUIIA
Ha npuBeneHHOM pUCYHKE Ipe/cTaBIeHa JuHucropa CUMMETPUYHOTO (pu
BOJbTAMIICPHAs XapaKTUPHUCTHKA ...... T=const)..
JluonHOro THpHCTOpPa (IMHHUCTOpPA), He
NMPOBOJALLET0 B oOpaTHOM

Hanpasjaenun (mpu T=const).




BrinpsMuTenbHOTO
MOJYMPOBOIHUKOBOTO AK01a (MIpU

(2
T=const).

Jlabopatopuass pabGorta 4: I3ydeHWe CTaTHYECKHX XapaKTEPUCTUK U

napamMeTpoB OUIIOISIPHOTO TPAH3UCTOpa

[IpenBapurenbHOE 3a0aHNE
1. Hapucyiite ceMelicTBa BXOAHBIX U BBIXOJHBIX XapAKTEPUCTUK TPAH3UCTOPA

P BKIIFOUYEHUH €ro ¢ OOLIUM AIMUTTEPOM.
2. Hapucyiite Bprixomnsle BAX B o0mactu mnpobos TpH  BKIIOYEHUU

TpPaH3UCTOPA C OOIIUM SMUTTEPOM U ¢ 001IeH 6a30il.
3. Kak u3mepsroTcs mapamMeTpbl HeTUHEHHON MOJIeH TpaH3ucTopa?

4. Kak mo BAX omnpenenstorcs mapameTpbl JTUHEUHBIX CXEM 3aMEILCHHS

TpaH3ucTopa?
5. Hapucyiite cxemsl JUisl CHATHS BXOJIHBIX U BbIXOJIHBIX BAX TpaH3uctopa.

PabGouee 3amanue
1. CHATh M TIOCTPOHUTH CEMEHCTBO CTATHYECKUX BXOIHBIX BOJIBT - aMIIEPHBIX

XapaKTEPUCTHK TPAH3UCTOpa (HOPMaJIbLHOE BKIIOUEHNUE).
2. CHATH ¥ TIOCTPOUTH CEMEMCTBO CTATUYECKUX BBIXOJHBIX BOJHT — aMIIEPHBIX

XapaKTEPUCTHK TPAH3UCTOPA (HOPMaAIbHOE BKIFOUCHHUE) NMPU HATUYUH OTIIHPAIOIIETO
aMIIepHBIE XaPAKTEPUCTUKH

TOKa 0a3bl.
3. CHATb U TIOCTPOUTH BBIXOJHBIE BOJBT -

Tpansucropa npu Ig=0 u npulg, =0. XapakTepUCTUKU CHUMATH IIOJIHOCTBIO,

BKJIIOYAsi 001aCTh MPo00s (HOpMaJIbHOE BKIIIOUCHHUE).
4. Bxumouuth Tpanzuctop uHBepcHo (KH1 wnaxkara). CHSATP M TOCTPOUTH

CEMEMCTBO CTATUYECKUX BBIXOJHBIX XAPAKTEPUCTUK. XapaKTEPUCTUKHA CHHUMATh
MOJIHOCTBI0, BKJIIOYAsi M 00JaCTh MPOOOs.
HOPMaJIbHO. [l IMOMHOrO  BKIIKOYEHUS

5. BxirouuThe  TpaH3UCTOP
(KOJUTEKTOPHBIH TIEPEXO01 3aKOPOUEH) CHATH 3aBUCUMOCTh U, (75 )-

6. BxiouuTh TpaH3UCTOP HMHBEPCHO (AMUTTEPHBIA MEPEX0]] 3aKOPOUYEH)

[ToBTOpHUTE U3MEPEHMS IO I1. 5 I 3aBUCUMOCTH Ugy ([ )



7. 1lo 1aHHBIM IO 1. 2 TOCTPOUTH 3aBUCUMOCTH: TOKa Kosutekropa T oT Toka
0a3bl; Kod(pduuueHTa ycuiIeHHs Toka 0a3bl By OT TOKa IMUTTEpa IpH IBYX

3HAUEHUAX Uyy:Uysy) =0 1 Uk, =5B.

8. Ilo manHbIM 1.2.4.4. IOCTPOUTH 3aBUCUMOCTH KOX(PHUIIMEHTAa YCHUIICHHS
Toka 6a3bl J; OT TOKa KOIIEKTOpA.
9. ITo xapakrepuctuke By (1 3 )/ Uky paccuurats mapametpsl 4, C,D,V .

10. Mo mannbM 11.2.4.3. onpenenuts napametp Uy .
11. I1o naHHbBIM II. 5. ¥ 11..6. ONPEAEIIUT NAPAMETPBI 11y Q5 L 5p s My @ ps L or -

12. ITo pe3ynaprataM m. 1. u 1. 2. ONpENEIUTh MAPAMETPHI JIUHEUHBIX CXEM

%k
3aMEIUEHUA Vo, » Fax a » T s Tic -

13. Tlo pesyasratam 1.2.4.9. mnocrpouts [(U,)/Is 118 aKkTUBHOM

HOPMAaJIbHOM 00JIacTH.

TeMbl UHIUBUAYANBHBIX 3a/1aHuil (Jlok1anoB):

1. OcHOBHBIE MapamMeTphl MOJTYNPOBOJHUKOBBIX MAaTEPHATOB U UX BIIUSHHE
Ha XapaKTEePHUCTUKH TUCKPETHBIX TPUOOPOB MOIYNPOBOTHUKOBON 3JIEKTPOHUKHU.

2. Crarnyeckue W AUHAMHYECKHE MOJENIH MOJYIPOBOAHUKOBBIX IHOJOB U
TPaH3UCTOPOB.

3. @usnko-MareMaTU4YeCKUe MoJeln O0a30BbIX Y3JIOB 3JIEKTPOHUKH,
MOCTPOEHHBIX HA MOJYIPOBOAHUKOBBIX JUOAAX U TPAH3UCTOPAX.

4. TennoBble MOJIENIM MOILHBIX JUOJ0B, TAPUCTOPOB U TPAH3UCTOPOB.

5. OcoOEHHOCTH TEIJIOBOIO pacyeTa TUPUCTOPOB, PAOOTAIOLIUX B PEXHUME
($ha30MMITyJILCHOTO YIIPABICHUS

Juis Trekymero kourpoJas TK3:

OIIK-1: OIIK-1.6 lemoHCcTpupyeT NOHMMaHUE (PU3NYECKUX SIBJICHUN U yMEET
NPUMEHATh (PU3NYECKHUE 3aKOHBI JJIEKTPUYECTBA M MAarHeTusMa IpU pELICHUU
THTIOBBIX 33/1a4 JIEKTPOTEXHUKHU C IPUMEHEHHEM MAaTEMATHYECKOTO arnmapara

Tecr:
Bormpoc BapuanTs! oTBeTa
praBJ'IeHI/Ie IMPOBOAVMOCTBIO KaHaJia MNPUIOKEHHOI'0 K YIIPABJIAKOIIEMY p-n-
MMOJICBOTO TPAaH3UCTOpa C YIIPABJIAKOIIHUM p-n- nepexozly OﬁpaTHOFO Hanpmlcemm
HepeXOHOM OCYH_[eCTB.]'If{eTCSI HYTGM HaHpH)KeHI/Iﬂ MG)K}Iy CTOKOM MU HMCTOKOM
N3MCHCHUS TPAaH3UCTOpa

COIIPOTUBJICHUA B LCTIN CTOKA

TepmocTabunuzanus napameTpoB kackana O3 | KoaekTopa
JIOCTUTAETCs BKJIFOUEHHUEM PE3UCTOpa B LIETb

IMMHTEpPa

0asbl




B snexTpoHHBIX TprOOpax s JJIEKTPOHHOM
NepecTPOrRKH pe30HaHCHOM YacToThl LC-
KOHTYPOB HUCIIOJIb3YIOTCSA

BapHKAanbl

TYHHCJIbHBIC TUOAbI

CTAaOMITUTPOHBI
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KakKOM PpCKHUMC pa60TaeT IpeacCTaBJICHHAsA
cxXeMa

Kiaacec A

Knacc B

Kimacc AB

Roc=500 xOm

A

£gr B
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[-o1

S
IIpencrasiena cxema WHBEPTUPYIOLLETO

yeunutens Ha OV, kakoil BUJ oOpaTHOU CBSI3U
VICIIOJIb3YETCSI B JAHHOM CXEME

nocjenoBarenbHas oOpaTHas CBs3b 110
HaIPSKEHUIO

nocyefoBaTenbHasl oOpaTHas CBA3b 110
TOKY

napajJieJibHas o0paTHast CBS3b 1O
HATIPSI’KEHU IO

JlaGopatopuast pabota 7:

HccnenoBanue TMOJEBOrO TPaH3UCTOPA
TPAH3UCTOPHOTO YCUIIMTEIHLHOTO KacKaa

[IpenBapurensHOE 3a1aHUE

5.3.1. Hapucyiite ceMeicTBO MPOXOAHBIX XapaKTEPUCTUK TpaH3ucTopa lc =

f(Us,) mpu U, = const.

5.3.2. Hapucyiite ceMelCTBO BBIXOJHBIX XapaKTEPUCTUK IC(U Cu) npu

U,,, =const. YkaxuTe criocod ux MOJIy4eHHs U3 MIPOXOAHBIX XapAKTEPUCTHUK.

5.3.3. Ha cemelicTBax NpOXOAHBIX Y BBIXOJHBIX XapAKTEPUCTUK YKAKUTE

npenenst namenenns I, Ucy n Usy.




PaGouee 3amanue

5.1.1. CHATb W TOCTPOUTH CEMEUCTBO BBIXOJHBIX XapPAKTEPUCTHUK HCCIECIYEMOIO
tpansuctopa |, (U, Iy _const 014 8-10 3Hauenuii U ,,, .
3Uu

542. CHATP ¥ TIOCTPOUTH TMPOXOJHBIC  XAPAKTEPUCTHKHA  TPAH3UCTOPA
.U, )Iucu=C0nst i 4-5 3Havennid U, .

5.4.3. MHcrnons3ys MOCTPOCHHBIC BBIXOIHBIC XapaKTECPUCTHKN TPAH3UCTOPA,
paccuuTaTh rpa)UIECKUM METOJOM COIPOTHUBIICHHUE ITOJTHOCTBIO OTKPBITOTO
KaHaJla UCCJICTYEMOTO TPAH3UCTOPA IIPH JIBYX 3aMETHO OTIUYAFOIITUXCSI
HanpspkeHus X Usy,.

5.4.4. Hcnonw3ys MOCTPOCHHBIE MTPOXOAHBIE U BBIXO/IHBIE XaPAKTEPUCTHKU
TPaH3HUCTOPA, IPOU3BECTU IPAPUUECKUNA pacUeT ero Y-napameTpoB (Yiz, Yo1 U
Y22) ¥ YKa3aTh CBS3b 3TUX MApaMETPOB CO CTATUYECKUMH MapaMeTpaMu Sy 1

r'K.Z[I/IH. .

5.4.5. Hcnonw3ys NOCTpOEHHBIE MPOXOAHBIC XapaKTEPUCTUKU TPAH3UCTOPA,
onpenenuts 8-10 3HaYeHU KPYTU3HBI OJTHOW W3 MPOXOAHBIX XapaKTEPUCTHUK
U TIOCTPOUTH TpaduK 3aBUCUMOCTU KPYTU3HbI

TunoBble 3a1aun J1s1 IpakTH4Yeckoro 3aganus (CamocTosiTepHas padoTa):

1. VYnenpHas TPOBOAMMOCTH KaHaja N-TUIA T[OJIEBOTO TPAH3UCTOPA
c = 20,9 Cm/M, a mmpuHa KaHaima W = 6 MKM NpH HaNpsOKEHUH 3aTBOP — MCTOK,
paBHOM Hymto. Halitn Hanpspkenue otceuku Uy, cumTas, 4YTO MOJABHKHOCTh
MEeKTpoHOB U, = 0,13 M°/(B:c) M OTHOCHTEIbHAS AHIICKTPUUCCKAs
NpOHUIIAeMOCTh KpemHus € = 12. 0) [lpu HampspkeHHH 3aTBOpa, PaBHOM HYIIIO,
COMPOTUBIIEHUE CTOK — HUCTOK paBHO 50 Owm. Ilpu kakoM HampsKeHHH 3aTBopa
COMPOTHUBJIEHHE CTOK — UCTOK cTaHEeT paBHbIM 200 Om?

2. Jlanbl Beixogaeie BAX HEKOTOpOTO MoseBOro TpaHsucropa. OmnpeneinuTh
MOJIOKEHUE padodeil TOYKM JAHHOTO TOJIEBOTO TPAH3UCTOpA U HAWTH TapameTphl,
OTIPENIEISIIONTNE OTO TOJIOKeHHWE. PacdyeT mapamMeTpoB  BBIMOJIHUTH  Tpado-
AHATMTHYECKUM CTIOCOOOM.

3. IlomeBoil TpaH3UCTOp C YNPABISAIONIMM p-A-TIEPEXOJIOM U KAHAJIOM C
MPOBOJANUMOCTBIO 1-THIAa UMEET HAMpsKEHHE OTCEYKM MHUHYC 8 B, TOK cToka mpu
HYJICBOM HamNpsbDKEHUU 3aTBopa paBeH 2 MA. B nenb cToka BKJIIOYEH PE3UCTOP
HoMUHaNIOM 1 kKOM. OnpenenuTs MUHUMAIbHOE HANPS)KEHUE UCTOYHUKA MUTAHUS B
IIEMU CTOKA, TPU KOTOPOM TPAH3UCTOP MPOJ0JDKAET PaboTaTh B pEKUME HACHIIICHUS,
€CJIM IIPU 3TOM HampsbKeHue 3aTBopa pasHo -0,3 B.



4. B xpeMHHEBOM MOJIEBOM TPAH3UCTOPE C YIPABISIOUIUM p-N-TIEPEXOJIOM U C
KaHaJIOM [P-TUIa MOJIOBUHA IIMPUHBI KaHana npu Hamnpsbkenun Usy = 0 coctaBisieT
3MKM. YaenpHoe compotuBieHue kKaHama paBHo 0,1 Om-m. Omnpenenuts: a)
HanpsbkeHue otcedku Uy, Tonaras, 4To NOJABUKHOCTD JIBIPOK up = 0,05 MZ/(B-C)
Y OTHOCHUTEJIbHASI JUAJIEKTPUUYECKasl MPOHUIIAEMOCTh KpeMHUs € = 12; 0) moJ0OBUHY
IIMPUHBI KaHaJla, eciii HanpshkeHue 3atBopa Usy = Uy,/2 1 TOK cTOKa paBeH HYIIIO.

5. Kpytuzna S cToko3aTBOpHON XapaKTEpUCTHKU MOJIEBOTO TPaH3HUCTOpPa C
VOPABISIIONIUM P-N-TIEPEXOJOM M KaHAJIOM p-TUNA B 00JIaCTH HACBIIICHUS TPU
HanpsokeHuu Uszy = -0,7 B u Ucy =10B paBna 1 MA/B. UeMy paBHa KpyTH3HA
TpanzucTopa npu HanpspkeHusax Usy = -1 B u Ucy = 10 B, ecniu HanpsbkeHUE 0TCEUKU
Tpan3zuctopa U, =3 B.

KypcoBas paGora

Tematuka KypcoBoii paboTel: PacueT »IeMEHTOB H  XapaKTEPUCTUK
TPAH3UCTOPHOI'O YCHJIUTENS C OJOKOM NUTaHHs (BBIOMpAETCs B 3aBUCUMOCTU OT
BapHUaHTa).

KypcoBass pabGora HampaBieHa Ha pacyeT JBYXKAacKaJHOro JIMHEHHOTO
TPaH3UCTOPHOI'O YCUJIMTEIISA C EMKOCTHBIMH CBSI3SIMU MEXY KacKaJaMH, UMEIOIIEro
3aJlaHHble ()11 JAHHOTO BapuaHTa) 3HAayeHUs: 1) MaKCUMaJbHBIX AMIUIUTY]
BXOJHOr0 W BbIXOgHOro HampspkeHuil (U, u U,,,), 2) BXOJHOTO CONPOTHBIICHHUS
(Rsx), 3) BemuuumHBI conpoTHBIIeHUS Harpy3ku (Ry), 4) HIWKHEH W BEpXHEW 4acToT
paboyero muana3onsi (f, u f,, coorBeTcTBEHHO).

3amanue: 1) TpOW3BECTH BBHIOOP MapOK TPAH3UCTOPOB U PACCUHUTATH
napameTpbl UX paboYuX TOYEK MPHU OTCYTCTBHUH; 2) MPOU3BECTH PACUET BEIWYUH U
MOIIHOCTEN PE3UCTOPOB, 0OECIIEUNBAIOLINX padOTy TPaH3UCTOPOB B paboueil TOUKe;
3) HaAlTH BEJIMYMHBI EMKOCTEN CBSI3W MEXAY MCTOYHHUKOM CUTHAJIA U BXOJAOM 1-ro
Kackaja, a TakkKe MEXAY BbIXOJOM 1-TO Kackajaa M BXOJOM BTOPOTO Kackana; 4)



pa3paboTaTh cxemy 0J0Ka MUTaHUS CO CTaOMIM3aIel BEIXOHOTO HATPSKCHHMS.

Bapgzma ®UO crynenTa NQK?;;;IOH [TapameTpsl ycunurens
1 U..=0,01B; U,,.= 5B; R,,= 2 xOm; Ry=
' 2,5k0mM; f,= 40 I'; £,=25 kI'1g
) U,.= 0,02B; U,,«= 7B; R;,= 1,8 kOMm; Ry=
' 2,2xk0M; f,= 50 I'r;; £,=30 x['1x
3 U,.=0,05B; U,.,= 10B; R,,= 1,6 xOm; Ry=
' 2,0x0mM; f,= 50 I'r;; £,=40 xI'1g
4 U..=0,1B; U,..= 12B; R,,= 1,4 kOmMm; Ry=
' 1,6x0m; f,= 40 I'm; £,=20 xI['g
5 U..=0,2B; U,,,= 15B; R,,= 1,2 kOm; Ry=
' 1,4xOm; f,= 35 T'm; f,=18 kI'1g
6 U,= 0,3B; U,,,= 18B; R,,= 1 kOm; Ry=
' 1,2x0m; f,= 45 T'w; f,=24 x['g
7 U= 0,4B; U,,.= 20B; R,,= 0,8 kOm; Ry=
' 1,0kO0m; f,= 60 I'y; £,=40 xI'1g
8 U..= 0,5B; U,,.= 10B; R,,= 0,7 kOM; Ry=
' 0,8xOm; f,= 55 I't; £,=25 k'
9 U,.=0,6B; U,,,= 10B; R,,= 0,8 kOm; Ry=
' 0,7xOm; f,= 60 I'; £,=28 xI'x
10 U..=0,7B; U,..= 10B; R,,= 0,7 kOMm; Ry=
' 0,6x0m; f,= 45T f,=25 kIt
1 U,.=0,8B; U,,,= 10B; R,,= 0,6 kOm; Ry=
' 0,5xOm; f,= 35 I't; £,=30 xI'11
12 U..= 0,9B; U,,.= 10B; R,,= 0,5 kOMm; Ry=
' 0,5xOm; f,= 50 I'r; f,=18 xI'l
13 U,.=0,01B; U,,.= 4B; R,,= 1,8 kOm; Ry=
' 2,5xk0m; f,= 40 I'r;; £,=25 xI'1g
1 U..= 0,02B; U,,«= 6B; R,,= 1,8 kOMm; Ry=
' 2,2x0m; £,= 50 I'; £,=30 kI'1t
15 U,.=0,03B; U,,,.= 7B; R,,= 1,7 kOm; Ry=
' 2,0k0m; f,= 50 T'; f,=40 xI'g
16 U..= 0,4B; U,..= 10B; R,,= 1,5 kOmMm; Ry=
' 1,6x0m; f,= 40 I';; £,=20 xI'g
17 U,.=0,25B; U,,,= 18B; R,,= 1,3 kxOm; Ry=
' 1,4xOm; f,= 35 T'm; f,=18 xI'g
18 U..=0,3B; U,.«= 22B; R.x= 1,1 xOm; Ry=
' 1,2xkOm; f,= 45 'y f,=24 xI'n
19 U,= 0,35B; U,..= 20B; R,,= 0,9 xOm; Ry=
' 1,0x0m; f,= 60 I'm; £,=40 xI'g
20 U= 0,4B; U,..= 12B; R,,= 1,1 kOmMm; Ry=
' 0,8xOwm; f,= 55 I'n;, f,=25 k'
21 U,.=0,6B; U,,.= 14B; R,,= 0,9 kOm; Ry=
' 0,7xOwm; f,= 60 I'; £,=28 xI'ng
29 U,.=0,7B; U,..= 15B; R,,= 0,8 kOMm; Ry=
' 0,6x0m; f,= 45T f,=25 kI’
93 U,=0,8B; U,,.= 16B; R,,= 0,7 kOm; Ry=
' 0,5x0Om; f,=35T1; £,=30 k['x
24 U..=0,9B; U,.«= 15B; R,x= 0,6 xOm; Ry=
' 0,5xOm; f,= 50 I't; f,=18 xI'n1




Obvem u cooepaicanue Kypcogot pabomul

KypcoBass paGoTa cOCTOUT U3 TOSICHUTEIBHOW 3alUCKU MU TpauuecKkoro
Marepuaia. 3anucka conepkut 20-30 cTpaHUIl TEYaTHOIO TEKCTA U BKIIIOYAET:

1. TUTYNBHBIN JIUCT.

2. 3a1aHne Ha KypCOBYIO paloTy.

3. Coneprxanue.

4. Benenue.

5. OCHOBHYIO TEKCTOBYIO YaCTh MOSICHUTEILHON 3alUCKH:

a) pacu€T mapamMeTpoB pabOYNX TOYEK TPAH3UCTOPOB;

0) pacuéT pe3ucTOpoOB, OOCCIEUHMBAIONIUX PAOOTYy TPAH3UCTOPOB B pabodeii
TOYKE,;

B) pacdeT eMKOCTEH CBS3M MEXIy HCTOYHUKOM CHUTHaJa U BXOAOM |-TO
KacKaja, a TAakKe MKy BBIXOJIOM |-T0 Kackaia v BXOJIOM BTOPOTO KacKasa;

T') BBIOOp CXeMbI 0J10Ka MUTAHUS U PACUYET €ro AJIEMEHTOB; 6. 3aKiII0ueHHeE.

6. Circok MCTOIB30BaHHON JTUTEPATYPHI.

7. I[lpunoxenus (rpaduueckuii matepuan).

I'paduueckuit MaTepuan paboThl TOJKEH BKIIOYATh 3-4 JIMCTa OMPEAEIEHHOTO
dbopmara (A4 wiu A3), rae OyayT MpeACTaBICHDI:

— DJICKTPUYECKUE TMPUHIMUIHAAIBHBIE CXEMbl KacKaJoB pa3pabaTbiBaeMOro
yeuauteas (C mepedHeM DIIEMEHTHOM 0asbl), BBINOJHCHHBIE B COOTBETCTBUH C
tpedoBanusimu ['OCT u ECK/I;

— rpaduKn, AUArpaMMbl U pacueTHbIC (HOPMYJIBbI, OTPAKAIONIUE PE3YIbTATHI
pabOThI O CO3AHUIO MPUHITUITHATILHON CXEMBI pa3padaThIBAEMOTO YCHITHTEIIS.

JLJISl IPOMEKYTOYHOM aTTEeCTALMU:

Teopemuueckue 60npocvl Ha SK3aMeEHe "
1.Uem omiMyaroTCs NOJYNPOBOJHUKH OT METAUIOB M JUIEKTPUKOB W Kak
o0pa3yroTcsi cBOOOJIHbIE HOCUTENIN 3apsja B MOJYNPOBOJHUKAX Oe3 mpumecen ¢
TOYKH 3PEHUS MOJIEII BAJICHTHBIX CBSI3€h?
2. BeInuiuTe paBeHCTBA, Ha3bIBAEMbIE TPaHUUYHBIMU YcaoBuamu Lloknu g “p-n” —
[Iepexola, U YKAXKUTE CBA3b OJTHUX PABEHCTB C IIapaMeTpaMM JHEPreTHYECKON
JqyarpamMMsl “p-n” — nepexo/a.
3. Hapucyiite rpaduk BAX BBINIPSAMUTENHEHOTO IMO/Q, BHITUIINTE YPAaBHEHUE TaKOU
BAX, w® mnepeyucnuTe OCHOBHBIE MapameTpbl JIMHEAPU3UPOBAHHOW MOJEIH
BBINIPSIMUTENBHOTO JUOMA.
4. Onuiure MNpolecchl, MPOTEKAIOUUME B MOJIYINPOBOJAHUKOBOM JHUOAE MPHU €ro
BKJIIOYEHHH, TIEPEKITOYEHNH U BBIKIIFOUEHUH, U YKAXKNATE, KaK 3TH MPOLIECCHI CBA3aHBI
¢ 6appepHOi U T PYy3MOHHON EMKOCTBIO “p-n”” — nepexoa Auoja.
5. OnuimMTe TPUHIMIBI TOCTPOCHUS TMHEHHON MOJIeTT OUMOSIPHOTO TPAH3UCTOPa B
H-napameTtpax, ykaxute pusudeckuid cMbica H-mapameTpoB, v IpOAEeMOHCTPUPYUTE
npueMsl rpadpuueckoro onpezenenus H-napamerpos.

IIpakmuueckue 3a0anus.:



1.JIBa mONYNPOBOJHUKOBBIX BBINPAMUTENbHBIX quoaa /[ u /[, U CONPOTUBIIECHUE
R = 100 OM BKJIIOYEHBI K BHEIIHEMY MCTOYHUKY TMEPEMEHHOIO HaIpsKEHUs
U = UpSin(at) ¢ ammaurynoit Uy, = 30 B.

Hcnonb3ysi MTMHEMHYI0 CTaTUYECKYI0 MOJENb UOJa C mapamerpamMu [, = 4 Owm,
Uo=0,7 B, Tyrea=>%0, TIipos = 1 OM, Uppos= 10 B, Haligure MakcuMallbHOE 3HAYCHHE
(amMIIUTYyMy) HaNpsHDKEHHUS Ha COMPOTHUBIICHUU R.

2. Pe3knii KpeMHUEBBIN p-n-TIepPexXo]l COCTOUT U3 00JIACTH p-TUTA C KOHIICHTpaIen
axiterrroproii mpumec N, = 3-10°° mM® u n-o6macTi ¢ KOHIEHTpalHeil JOHOPHO!
npumecu Ny = 3-10% v, Tlnomans p-n-nepexoma S = 1 Mm?. OGpaTHOE HAIPSDKCHHE
U06p =10 B.

OnpenenuTh: a) MUPUHY p-n-Tiepexoqa; 0) MaKCHMaIbHYI0 HaNpPsDKEHHOCTD
AIIEKTPUYECKOTO TONS Eyy BHYTPH OOCAHEHHOTO HOCHUTEISIMHU 3apsia cios (Cios
OII3); B) OapeepHyro emkocThb p-n-mepexofa Cg,p; TI) HaIpsKEHHE Ha
p-n-niepexojie, Ipu KOTOPOM MPOU3OMIET AJIEKTpUYEeCKuil Mpoboi mepexona (eciau
poGoii HAYMHACT Pa3BUBATHCS [IPH HAMPsLKEHHOCTH omst E = 5-107 B-m.)

3. JIBa OTyNPOBOHUKOBBIX BRIIPAMUTENbHBIX nuoaa [l; u Jl, u comporuBnenue R
= 100 OM BKJIFOUEHBI K BHEIIHEMY HWCTOYHHMKY I€pEMEHHOro HampsokeHus U =
UnpsSin(wt) ¢ ammmrymoir U, = 15 B (cm. puc. 6). Ilapamerpsl cTaTmdecKux
mozeneit nuonos caenyromme: 1) (A1) Fymi =4 OM, Upn = 0,7 B, lyeqr = 0, Mipos1 =
1 OM, Upposr = 10 B 2) ([I2) e = 3 OM, Uz = 0,6 B, Fyreur —> 90, Tiposz = 2 Om,
Unposz = 12 B. Hailitn MakcuManbHOE 3HaUY€HHE HaIpPsDKEHMS, MAaIar0IIero Ha
conpoTUBICHUH R.

4. Onpenenuth TOCTOSHHBIA TOK 0asbl P-N-p-TpaH3UCTOpa TPH TEMIEpaType
T =300 K. Toxom yreuku mepexona 0aza — 3MUTTEp mpeHeOpeub. Tok KojuiekTopa
Ik =1MA. Bpems >XU3HH HOCHUTEICH Tp = 1,7-10°® C, TIOJIBUKHOCTH JBIPOK
tp = 0,2 M%/(B-c), mmpuHa 6a3pr W = 10 M

5. Tpausuctop p-n-p BKIWOUYEH B cxemy c oOmei O6azoi. [lokaxkure, uTO
muddepeHnranbHoe COMPOTUBIECHUE YMUTTEPA MOXKHO MPUOIMKEHHO BBIYUCIHUTD 110
dopmyie ry = kT/(els), toe |15 — Tox smurrepa. Beraucnuts 5 ipu 7= 300 K, eciu |5
= 2MA.
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