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1. llesu u 3212494 AU CIUILIHHBI

[{enpr0 MUCITUTITUHEL SBIISIETCS (POPMUPOBAHUE U pa3BUTHE (QYHIAMEHTAILHBIX 3HAHUN U
HABBIKOB B 00JIACTH AJIEKTPOHUKH CBEPXBBICOKUX 4acTOT (CBY). OCHOBHBIMHU 3a/1a4aMu
JTUCUUIUIMHBI SBJISIIOTCS CJIEYIONINE: U3yYeHUE OCHOBHBIX (DU3UYECKUX MPOIIECCOB B
TBEPJOTENIBHBIX U ANEKTPOBaKyyMHbIX npudopax CBY, npuHIMnoB GyHKIIMOHUPOBAHUS
3NEKTPOHHBIX ycTporcTB CBY; oBIageHne MaTeMaTHYECKUM anmnapaToM, METOIAMU
(bU3UYECKOTO UCCIEIOBAHMUS, TEXHUYECKUMHU U MIPOTPAMMHBIMU CPEICTBAMH;
pUOOpETeHNE HABBIKOB M3MEPEHUS U aHAJIN3a MTapaMeTPOB aKTUBHBIX
MOJTYTIPOBOJHUKOBBIX U JIEKTPOBAKYYMHBIX MpubopoB CBY; u3yuenue pusndyeckux
IIPOLIECCOB, C KOTOPBIMU CBA3aHbI IEPCIIEKTUBBI pa3BUTHS AeKTpoHuKku CBY.

Kparkoe conepxxanne JTuCHMILTHHBI

Makpockonndeckre ypaBHeHHsT MakcBelsila U MUKPOCKOITMUECKUE YPABHEHUS JIBUKEHUS
anekTpoHOB (ypaBHeHus Jlopenna). Kunernueckue ypaBuenusd. Jlunuu nepenauun CBY u
ANIEKTPOAMHAMHUYECKUE CTPYKTYpbl. OCOOEHHOCTH CBOMCTB MaTepUalioB HA CBEPXBBICOKUX
yactotax. OcobenHoctu npotekanusi TokoB CBY. Uznyuenus BaBunosa-Uepenkosa u
Cwmura-ITapcenna, nepexomHoe U TOpMO3HOE u3nydeHus. Bo30OykneHue o0bEMHBIX
pe3oHaTropoB. Beiciue Turbl konebanuii. GuibTpaiiys TUIOB KoJieOaHM, BRIBEACHUE U3
AKTUBHOW 00JIACTH M HArpYy)KEHUE HEXKENATSIIbHBIX THIOB Kosiebanuii. OpoTpoH.
DJEKTPOHHOE CMEIIEHNE YaCTOThI. TexHu4Yeckass HecTabmIbHOCTh yacToThl. CBY
npuOopkI ¢ AeKTpocTaTnueckuM ynpasnenrnem. CBY Tpuoasl u TeTpoasl. OcoOEeHHOCTH
JTUHAMHUYECKOTO YIPABJICHUS JIEKTPOHHBIM MOTOKOM. DJIIEKTPOHHO-ITYYKOBbIE TPUOOPHI
O-Tuna u npuOoOpPsI CO CMEIIAHHBIM YIIPABICHUEM. YCTPONUCTBA CO CKPEIICHHBIMU TOJISIMU
MarHeTpoHHOTO Tumna. [Iposn€THeie, OTpakareIbHbIE U MHOTOPE30HATOPHBIEC KITUCTPOHBI.
ABTOTeHEepaTopsl pe3oHaHCHOTO Tuta (tuna M). Maruerponsl. [l1aHOTpoH. AMITTUTPOH.
Jlammibl 6eryed BoHbI. Peanuzaius mmpoKoIonocHOro yeuiieHus: curaaioB B JIBB.
Ycpenn€HHble noss U xapakrepuctuueckoe ypasuenue. JIBB u JIOB M-tumna.
TBépaorenbHbIe MOMYNPOBOAHUKOBRIE TPpuOOpsl CBY anexTponuku. I EKT CUiIbHOTO
nons. J{non ['aHHa, TYHHEIBHBIN JUO/.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyembie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 TUCUUTUIHHE

3HAET: OCHOBHBIE MOJIOKEHM S, 3AKOHBI U METO/IbI
€CTECTBEHHBIX HayK, TEHJICHIIUU Pa3BUTHS
SIIEKTPOHUKHU
'YMeeT: IpeACTaBIATh aJJeKBaTHYIO COBPEMEHHOMY
YK-1 CriocobeH oCcyIecTBIsATh MOUCK, YPOBHIO 3HAHUI HAYYHYIO KAPTUHY MHUPA, HAXOIUTh
KPUTHYECKUI aHAIM3 U CUHTE3 HHPOPMALIUY, | aHAIM3UPOBATH HH(OPMALIUIO O IIEKTPOHHBIX
NPUMEHATh CUCTEMHBIN MOAXO ISl pEIICHUsT  |yCTPOMCTBAX; MOIb30BAThCA MOHOTpaUuecKoil u
[IOCTABJICHHBIX 33124 [IEPUOANYECKON HAyYHO-TEXHUUECKOU JIUTEPATY PO
MMeeT nMpakTUYECKUH OMBIT: paObOTHI C
UH(POPMAITMOHHBIMU CUCTEMAaMHU, (PU3UKO-
MaTeMaTH4YEeCKUM anmaparoM 1 Gu3ndecKumMu
MOJIEJISIMU JIEKTPOHHBIX YCTPONCTB

IMK-11 CrtocoOHOCTH BBISBISTH €CTECTBEHHO-  |3HAET: €CTECTBEHHOHAYUHYIO CYIIIHOCTh
HAy4YHYIO CYIIIHOCTh MPpo0ieM, BOZHUKAIOIIUX B X0/1€e|hru3nuecKuX Npo6aeM, BOSHUKAIOIINX PU aHAJIH3e




npodhecCHOHANBHON NeATeTbHOCTH, IPUBIIEKATH JIJIS
WX PEIIeHUs COOTBETCTBYIOIIUHN (PUUKO-
MaTeMaTHYEeCKHUM anmnapar

HIIEKTPOHHBIX TPUOOPOB

'YMeeT: IPUMEHSTh JIJIsl PENICHUS] aICKBaTHBIN 110
CIIO)KHOCTH (PU3UKO-MAaTEMATUYECKHIA anmapar u
MPUMEHSATH (PU3NIECKUE MOJIEIH JIJISl DJIEKTPOHHBIX
npuOOpOB.

HMmeeT mpakTU4eCKUI OMBIT: BBISBIISTH
€CTEeCTBEHHOHAYYHYIO CYIITHOCTh MPOOIIEM,
BO3HMKAIONTUX MPU aHATN3€ (PU3NIECKUX
MPOIECCOB B 3JIEKTPOHHBIX MPUOOpax, MPHUBIEKATh
11 X PEIICHUS aJIeKBaTHBIN (PU3HUKO-
MaTeMaTUYEeCKUH armapar; MpoBOAUTh
DKCIIEPUMEHTAIBHBIC UCCIIETOBAHMSI DJICKTPOHHBIX
npruOOPOB M UCHOIB30BATh HH(POPMALIMOHHBIE
TEXHOJIOTUHU

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeANIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCTEMYIONIMX AUCITATLINH,
BUJIOB paboT

OCHOBBI KOMITBIOTEPHOTO MOJISTTUPOBAHHSI,
OCHOBBI TEOpUU TIETIEN U DIEKTPOTEXHUKA,
MaremMaTHYeCKUN aHaIu3,

CrenuaibHbIC TJ1aBhl MATEMATUKHU

TexHuuyeckas SIeKTPOIMHAMHUKA,
YcTpoiicTBa (PyHKITMOHAIBHON AJIEKTPOHUKH

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

OCHOBBI TEOPUH LIETIEH U ANEKTPOTEXHUKA

3HaeT: "OCHOBHBIC PEXXUMBI PAOOTHI
RIIEKTpUYECKUXIENEN.", 3aKOHbI TEOPUU LIETIeH U
PIIEKTPOTEXHUKH, "OCHOBHBIE AJIEMEHTHI
DIIEKTPUUECKUX LENEHU UX ITapaMeTphl. TOmosoruto
BrekTpudeckuxieneid. OCHOBHbIE METO/Ibl aHAJIN3a
DIIEKTPUYECKUX Lienei.", "0CHOBHBIE IPUEMBbI

b PEeKTUBHOTO yTpaBIIeHUs] COOCTBEHHBIM
BPEMEHEM; OCHOBHbIE METOJIUKU CAMOKOHTPOJIS,
CaMOPa3BUTHSI U CaMOOOPA30BAHUS;, IPUHIIMUITBI
¢unocoduu, oTHOCAIIKECS K CAMOKOHTPOJIIO,
CaMOpPa3BUTHIO U CaMOOOpa30BaHMIO YesIOBEKa. "
'YMEeT: BBINOIHATH YEPTEKHU MPU IMOMOILHU [TAKETOB
rpaduuecKux NporpaMM; CTpPOUTh TPEXMEPHBIE
MOJIETH OOBEKTOB U U3JEIUNA TIPH MOMOIIIH ITaKETOB
rpaduueckux mporpaMm; co3/1aBaTh
BHU3YyaJM3UPOBAHHBIE MPE3EHTALUN
CIIPOEKTUPOBAHHBIX O0OBEKTOB U U3ACIUHN NpU
MOMOIIIH MTAKETOB rpauecKuX MporpaMm;
CO3/1aBaTh MOJIb30BATEIbCKUE TPUIOKECHUS JUIS
MaKeTOB rpapuecKuX mporpaMmm, mMPOBOAHUTH
SKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHUS 10 TEOPUU
[eTneil 1 AMeKTPOTeXHUKH, "OOBACHATH (hU3HUeCcKoe
HA3HAUYEHUEAIEMEHTOB U BIMSHHUE UX ITapaMeTPOB
Ha(YHKIIMOHATIHHBIE CBOMCTBA U

MEPEXOAHBIEIPOLIECCHI AIEKTPUUECKUX LEneil.",




TUIAHUPOBATH M KOHTPOJIUPOBATh COOCTBEHHOE
BpEMsI; HCIIOJIb30BaTh METO/IbI CAMOPETYIISLUH,
CaMOpa3BUTHsI U CaMOOOYUEHHSI; IJIAHUPOBATh
STanbl pabOTHI HA OCHOBE LIETU U 3a/1a4
vcciieqoBanns MiMeeT npakTUYeCKUi OTIbIT: :
paboTHI B TakeTax rpauuecKux mporpamm;
[IpUeMaMU KOMIIBIOTEPHOTO JU3aiHA; TEXHUKON
paboTHI C LIBETOM U UCIIOIB30BAaHUS BCEH MAUTPhI
[[BETOB, 00pabOTKH U MPE/ICTABICHUS TaHHBIX,
MOJIyYEHHBIX B PE3YJIbTATE SIKCIIEPUMEHTAIBHBIX
VCCJIEIOBAHUMN 110 TEOPUU LIENIEN U DIIEKTPOTEXHUKH,
BitageHneM npakTH4eCKUMU METOJIaMH U3MEPEHUS
apaMeTpPOB U XapaKTEPUCTUK IEKTPUUECKHUX
uenei, "Mimeer npakTUYECKU ONBIT: yIIPaBICHUS
COOCTBEHHBIM BPEMEHEM;OTIpE/ICIICHUS
HaIpaBJICHUS CaMOPa3BUTHUS U CaMOOOpa30BaHUS;
COCTaBJICHHUS TUIaHa paboTHI U ero peaynzanuu.”

OCHOBEI KOMITBIOTCPHOT'O MOACIIMPOBAHUA

3HAET: OCHOBHBIE MIOHATHUS U KOMaH bl IAKETOB
rpaduueckux nporpamm (I1I'TI), mo3Bosnsromue
CTPOMTH JABYX- M TPEXMEpHBIE H300pakeHus (B BUE
yepTexKel NI PUCYHKOB) OOBEKTOB U U3IEIHIA;,
OCHOBHBIE CIIOCOOBI PAOOTHI C rpahuIeCcKUMU
M300paXKeHUSIMH; CIIOCOOBI XpaHEHUS U Tiepeadu
UH(OPMAIIIH; METOAMUKY aJIalTalliy TaKETOB
rpaduyuecKkux mporpamm s KOHKPETHBIX o0sacTeit
[PUMEHEHNUS; YMEET: BBIIOJIHATD YEPTEKHU IIPU
MOMOIIIM MTAKETOB rpapUuecKuX MporpaMM; CTPOUTh
TpeXMepHbIE MOJIETIH 00BEKTOB U U3ETUI MpH
MOMOIIIM MTAKETOB rpapUUeCcKUX MporpaMm;
CO3/1aBaTh M0JIb30BATEIBCKUE TPUIOKECHUS IS
MaKeTOB rpapuuecKux NporpaMm, CTpOUTh
TpeXMepHbIE MO/IETH 00BEKTOB; CO3/IaBATh
BU3yaJIN3UPOBaHHbIE TIPE3EHTAIIMN
CHPOEKTUPOBAHHBIX OOBEKTOB U U3JIENUI MTPH
MOMOIIIM MTAKETOB rpapUUeCcKUX MporpaMm;
CO3/1aBaTh MOJIb30BATEIBCKUE TPUIOKECHUS IS
nakeToB rpaduueckux nporpamm Mmeer
NPAaKTUYECKHI OTIBIT: BBIMOJIHEHHS IBYMEPHBIX
yepTekKeil; MOCTPOEHUS TPEXMEPHBIX 00BEKTOB;
paloThI B MakeTax rpaguueckux mporpamm;
preMaMy KOMITBIOTEPHOTO IU3aiiHa; ,
KOMITBIOTEPHOTO MOZEJIMPOBAHUS U BU3YaJIN3allNN;
[pabOoTHI C IIBETOM M MCIIOJIb30BAaHUS BCEW MATUTPHI
L[BETOB; COCTABJIEHHUS MAKPOCOB U MPOTrpaMM JUIst
afantauuu rpadu4ecKrx MaKkeToB.

MaremMaTHueCcKUU aHaJInu3

3HAeT: OCHOBHbIE TIOHATHUS U METO/IbI

T pepeHIMaTbHOr0 U HHTETPaIbHOTO NCUUCIIEHUS
GYHKIIUNA OTHOM M HECKOJBKHUX MEPEMEHHBIX;
OCHOBHBIE METOBI PEIICHNS CTaHAAPTHBIX 3a/a4,
VCITOJIB3YIOIIMX aIapar MaTeMaTU4eCKOro aHaJIN3a,
OCHOBHBIE TIOHATHS U METO/bI U HepeHInanbHOTO
U UHTETPAJILHOTO NCUYMCTIECHUS PYHKIMNA OTHON U
HECKOJIbKUX TIEPEMEHHBIX; OCHOBHBIE METOBI
[pelIeHusT CTaHJAaPTHBIX 3a/1a4, UCIIOJIBb3YOIINX
arnnapar MaTeMaTH4eCKOro aHaJIu3a YMeEer:

HCITI0JIb30BAaTh METOAbI MATEMATHUYCCKOI'O aHaJIn3a




TUIsL PEeLICHUs] CTAaHJAPTHBIX TPO(ECCHOHAIBHBIX
3a]a4; IPUMEHATh MaTeMaTUUEeCKUH anmapar Jyist
QHAJIMTUYECKOTO ONMMCAHUSA ITPOLIECCOB U SIBIICHUH B
npodeccuoHaNbHBIX TUCIUIUINHAX, UCIIOIb30BaTh
METO/Bl MATEMAaTHUECKOTO aHaIN3a JJIs PEILICHUs
CTaHJApPTHBIX MPO(eCcCHOHATbHBIX 33134,
PUMEHATh MaTEMAaTUYECKUH anmapar Jyis
QHAJIMTUYECKOTO OMMCAHUS MTPOLIECCOB U SIBICHUHN B
npodecCHOHaANBHBIX TUCIUIUTMHAX VimeeT
MPAKTUYECKHUI OMBIT: PelIeHuUs] IPUKIIATHBIX 3a1a4 C
MCII0JIb30BaHUEM METOJI0OB MAaTEMaTHUECKOTO
aHau3a; MpUMeHEeHHs TU(depeHITnaTIbHOTO H
UHTErPaIbHOTO MCUUCIICHUS (PYHKIMNA OTHOMN U
HECKOJIbKUX MEPEMEHHBIX B IUCHUIUIMHAX
€CTECTBEHHOHAYYHOTO COJIEPKaHuUs, PELICHUS
MPUKIIATHBIX 337a4 C UCIIOJIb30BAHUEM METO/IOB
MaTeMaTU4ECKOT0 aHaIN3a; IPUMEHEHHUS
nudGepeHIaIBPHOTO U HHTETPATBHOTO UCUUCIICHUS
byHKIMIT OTHOW M HECKOJIBKUX MEPEMEHHBIX B
TUCIUIUIMHAX €CTECTBEHHOHAYYHOT'O CO/IeP KaHUS

CHGHH&J’IBHBIG TJIaBbI MaTEMAaTUKU

3HAaeT: OCHOBHEIE ITOHATHUS BCKTOPHOI'O U
KOMITJIEKCHOTO aHaJIn3a, TEOPUH PSIOB; OCHOBHBIE
MaTeMaTUIEeCKHUE METOJIBI CIICIIHATLHBIX Pa3/IeioB
MaTeMaTUKU, IPUMEHsIEMbIE B UCCIIEIOBAHUH
po(heCCHOHAIBHBIX MTPOOJIEM, OCHOBHBIC ITOHATHS
BEKTOPHOTO U KOMITJIEKCHOTO aHaJIN3a, TEOPUU
PAI0B; OCHOBHBIC MAaTEMATHYCCKHUE METO/IbI
CIEIMAIBHBIX Pa3/IelI0OB MAaTEMATHKH, IPUMEHSIEMbIS
B MICCIIEIOBAaHUH MPO(decCHOHaIhHBIX IPoOIeM
'YMeeT: UCTI0b30BaTh B PO eCcCHOHAIBHOM

e TEIIbHOCTH 0a30BbIC 3HAHUS CIICIIHATBHBIX
pa3aenoB MaTeMaTHKH; IPUMEHSATh MaTeMaTHUeCKHe
MOZIETTH TTPOCTEHIIINX CUCTEM U MPOIECCOB ISt
pelieHus mpoheccHOHANbHBIX 3a/1a4, UCTIOIh30BaTh
B MTPOQeCCUOHATFHOM IeITeTbHOCTH 0a30BbIe
3HAHUS CIICIUATBHBIX Pa3AesiOB MAaTEMaTHKHY;
IMPUMCHATHE MAaTCMAaTHYCCKUEC MOACIIN HpOCTeI)’IIHI/IX
CUCTEM U MIPOLIECCOB /ISl PEIICHUS

npodeccroHa bHBIX 3a/1a4 MIMeeT mpakTH4eCcKuid
OTIBIT: HCITIOJIB30BAHUS CPEJICTB U METOJIOB
BEKTOPHOTO Y KOMIUIEKCHOTO aHAJIN3a, TEOPUU
PSZIOB B 1 OCHOB MaT€MaTUYECKOTO MOJACIUPOBAHUS
B Hp&KTH‘—IGCKOﬁ JACATCIIbHOCTHU, HCITIOJIb30BaHUA
CPEICTB U METOJIOB BEKTOPHOTO U KOMILIEKCHOTO
aHaJIM3a, TCOPUH PSJIOB B M OCHOB MaTeMaTHIeCKOTO

MOJICIIMPOBAHHUA B HpaKTHQCCKOﬁ JACATCIIbHOCTHU

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBisieT 3 3.e., 108 4., 57,5 4. KOHTaKTHOM

paboThl

Bun yue6HOM paboThI

Bcero |Pacmpenenenue 1o cemecrpam
4acoB B Hacax




Homep cemectpa
4
OO61mmas Tpya0EMKOCTh AUCIIUTIITMHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 16 16
[IpakTudeckue 3aHATHS, CEMUHAPHI U (WJIH) IPYTHE BUJIBI 16 16
ayauTopHbIX 3aHATuil (I13)
JlaGoparopHsle paboTs! (JIP) 16 16
Camocmosmenvras paboma (CPC) 50,5 50,5
C IPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHiA
IlonroToBka K sK3aMeHy 10,5 10.5
ITogroroBka k 1abopaTopHbIM paboTam 22 22
[ToaroroBka K MpakKTUYECKUM 3aHATHUIM 18 18
KoHcynbTanum 1 mpoMexXyTodHas aTTecTalus 9,5 9,5
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - sk3ameH, KP
5. Coneprkanue TUCHMILIIMHBI
O0beM ayTUTOPHBIX
Ne HaunmeHnoBaHue pazenoB TUCIUTUTUHBL SAESTHHA 0O BN
paszznena B yacax
Bcero |JI|I13 | JIP
1 |Beenenue. [Ipenmer CBY aniekTpoHUKH. 1 1{0]0

OcHoBnble nonoxeHns CBY anexTpoHukn. MakpocKonMuecKue ypaBHEHUS
2 |MakcBesula 1 MUKPOCKOITUYECKUE YPaBHEHUS IBUKEHUS DJIEKTPOHOB 6 21410
(ypaBuenwus Jlopenna). Kunetnueckue ypaBHeHusl.

JIuanu nepenaun CBY u anekTpoauHamMudeckue cTpykTypbl. OcoOeHHOCTH
CBOMCTB MaTepHaioB Ha CBEPXBBICOKUX YacTOTax. BomHOBOIEI,
KOAaKCHaJIbHBIE BOJIHOBOIBI, aNieMeHThl CBY TpakToB, pe30HATOPHI,

3 [FAMEUIIONIME CHCTEMEL. [Tonst B 3NeKTpOAMHAMUYECKUX CTPYKTYypax, CBA3b
u cornacoBanue 3neMeHToB CBY TpakToB. CriocoObl onucanus Moreps B
TUAJIEKTPUKAX. XapaKTEePUCTUKU TOTEPH ISl TUIIMYHBIX TUAJIEKTPUKOB,
ncrnosnb3dyeMblx B CBY anexrponuke. CkuH-3deKT, ero npupoaa u
XapaKTePUCTUKU JJIS UCTIONBH3YyEMbIX Ha MPAKTUKE TPOBOAHUKOB.

Ocobennoctu nporekanust TokoB CBY, u3inydeHne OTaeNbHBIX YaCTHII U
B3aUMOJIEHCTBUSA AMeKTpoHOB ¢ CBY nomsamu. M3nydeHnre oTAenbHbIX
YaCTHII, COBEPIIAIOIINX CIOKHOE JIBMIKEHUE U CBS3b UX C SIBICHUIMU,

4  |MCHONB3yeMbIMH B CBEPXBBICOKOYACTOTHOM 3JIEKTPOHMKE. M3myueHus 6 21410
Basunosa-Uepenkosa u Cmuta-Ilapcenna, nepexogHoe 1 TOPMO3HOE
M3JTy4eHHs. XapaKTepUCTUKH MPOJETHBIX siBIeHn. HaBenéHubie 3apsipl 1
HaBeIEHHEBIC TOKH. CBA3b HaBEAEHHBIX TOKOB C KOHBEKTHBHBIMU.

Bo30yxneHne o0bEMHBIX pe30HaTOpoB. Bo30yxieHre koiaeOaHmii B
00BEMHBIX PE30HATOPAX 3aJaHHBIMU TOKaMU (PUKCUPOBAHHOM YaCTOTHI.
PenynupoBanue cI0KHOM 3a1auu kK 0oJiee MpoCToi, MOCTPOSHHE
MpUEMJIEMBIX annpokcuManuid. Paz0ueHue nons Ha pe30HaHCHYIO U

5  |Hepe30HaHCHYIO YacTH, CBSI3b C JielicTBHUEeM 00bEMHOTIO 3apsa. Breiciue 8 41410
TUTIBI KoJieOanuii. OubTparius THNIOB KoJIeOaHMil, BHIBEICHUE U3 aKTUBHON
00JIaCTH 1 Harpy>KeHHe HEXEIaTeIbHBIX TUIIOB KoJieOaHuil. OpoTpoH.
DHEpPreTUIeCKUii O0amaHc. IEKTPOHHOE CMEIICHUE YaCTOThI. TeXHu4ecKas
HECTaOMIBHOCTH YacCTOTHI.

OcnoBuble Tl CBY yctpoiictB: CBY nprOops ¢ 37€KTpOCTaTHYECKUM
yrnpasiaeHueM. OcOOEHHOCTH TMHAMUYECKOT0 YIIPaBJI€HUs JIEKTPOHHBIM




MOTOKOM. DJIEKTPOHHO-ITY4YKOBBIE TPHOOpbI O-THIIAa U TPHOOPHI CO
CMEIIAHHBIM YIIPABJIEHUEM. YCTPONCTBA CO CKPEIIEHHBIMU ITOJIIMH
MaraeTponHoro tuna. CBY tpuoas! u reTpoasl. BosmoxHocTn
MuHHaTIoOpr3anu CBY yCcTpONCTB € 3JIEKTPOCTATUYECKUM YIIPABICHUEM.

OTtpaskatesbHble KITUCTPOHBI. OCOOEHHOCTH TMHAMUYECKOTO YIIPaBICHUS
DJIEKTPOHHBIM IIOTOKOM B KIUCTPOHaX. [Iponérusle, oTpakarebHbIe U
MHOTOpPE30HATOpHbIe KIUCTPOHbI. Kitnctpon — npubop ¢ uepramu Tpuoaa
U KJINCTPOHA.

MarsneTpoHsl. DiieMeHTapHas TeOpusi MarHeTpoHa. ABTOr€HEpaTopbl
pezoHaHcHoro tumna (tTuna M). MarnetponHslii reneparop. [lnanoTpoH.
JpeiidoBoe npubnmxeHue, npeHedpexeHrne NpoCTPaHCTBEHHBIM 3apsIOM.
dazupoBka. Meton ycpennenusi. JperigoBoe npubamKkeHne Kak 4aCTHBIN
pe3ynbTaT METO/la yCpeAHEHNs. BiausHie NIpoCTpaHCTBEHHOTO 3apsia Ha
OpOUTaJIbHOE IBH)KEHHUE DJIEKTPOHOB. DCKU3HBIN XapaKTep aHaIn3a
CJIO>KHBIX SIBJIEHUH, TOPOKIAEMBIX IIPOCTPAHCTBEHHBIM 3apsI0M.
YcuinTenb MarHe-TPOHHOTO THUIA-aMIUIUTPOH.

Jlamribr Oeryiieit BOTHBI. 3amMeIarone cucteMbl. OCHOBHBIE THITBI.
Koadduument 3amennenus Peanuzaius MHUpOKONOIOCHOTO YCHUICHHUS
curnanoB B JIEB. JIuneitnast Teopust mammsl ¢ 6eryiei BoaHo# tuma O.
OO0m1as TMHEWHAs Teopus JaMIIbl ¢ Oerymeil BosHou tuna O, mpuMeHuMast
TUTS1 TIOOBIX 3aMEIISIOLIUX CUCTEM U JUISl 3JIEKTPOHHBIX ITyYKOB JIH0O0T0
norepevHoro cedeHus. MaeanbHbiit MexaHn3Mm Ga3upoBKH, CYIIECTBEHHbBIE
BO3MYIIAONUE (PaKTOPBI. DIEKTPOHHBIE BOJIHBI. YCpeTHEHHBIE OIS H
xapakrepuctuieckoe ypaBuenue. JIbB u JIOB M-tuna.
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TBEpmOTENBbHBIE TTOTYTPOBOAHUKOBBIEC TPHOOPHI CBY 2IIeKTpOHUKH: U0
["aHHA ¥ TYHHEIBHBIN U0, DPdekT cruibHOTOo moiist. DddexT npeiidoporo
HACBILIEHUS, Pa30TPEB AIIEKTPOHHOTO ra3a, TOpsSYue 3JIeKTPOHBI,
TEPMOIJICKTPOHHASI HoHU3aIus Openkerns, yaapHas noHuzamwus, 3phext
3uHEepa WK dIIeKTpocTarnyeckas nonmsanus. Dddekt ['anna. ObpazoBanue
PIIEKTPOCTAaTUUECKOTO JoMeHa. [lepeMenieHune al1eKTpoCcTaTuyecKoro
TOMEHa ¥ BOSHUKHOBEHHE KoyieOaHmii Toka. BonmprammepHas
XapaKTepUCTHUKA: CTaTU4ecKas u quHaMuueckas. Ctpykrypa auoaa ['anna.
Teopus TyHHENbHOTO Y dexTa. TyHHENbHBIN U0, DHEPreTHUECKHE
MarpaMMbl, TPUHIUN ACHCTBUS, BOJIETAMIIEpHAsl XapaKTEePUCTHKA.

11

PasBuBatonyecs: coppeMeHHble npunoxerust CBY a1eKTpoHUKH.
[lepcriexTuBbl €€ pa3BuTHs. PaccMaTprBaioTcs Hanbosaee COBpEMEHHBIE U
puBJIeKaTeNbHbIE puIokeHnss CBY 251eKTpOHMKY B HAYKE U TEXHUKE. 1 1[0
AHanu3upyrorcs nepcnektusbl pa3BuTis CBY anexkTpoHuky ¢ yuértom
BO3MOXKHBIX €€ IPUIIOKECHU.

5.1. Jleknun

No
ITeKIN

Ne

paznena HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Brenenue. [Ipenmer CBY anexktponuku. CTpykTypa Kypca, IpearnojaraeMbie
BUJIbI U MCTOABI TOATOTOBKHU U UTOTOBOI'O KOHTPOJIA. PGKOMGHI[yeMaSI JIMTCparypa.

OcHosHble nonoxeHns CBY anexTpoHukn. MakpocKonuuecKue ypaBHEHUS
2 |MakcBesuia 1 MUKPOCKOITUYECKHE YPAaBHEHUS IBHKEHUS SJIEKTPOHOB (ypaBHEHHUS
Jlopenna). Kunetnueckue ypaBHEHMsL.

Jluanu nepenaun CBY u snektpoauHamMuuecke cTpykTypbl. OCOOEHHOCTH
CBOMCTB MaTe€pHAaOB Ha CBEPXBBICOKUX YacTOTaX. BoTHOBO/BI, KOaKCHATbHBIE
BOJIHOBO/IBI, 371IeMeHThl CBY TpakTOB, pe30HaTOPBI, 3aMeIAromue cuctemsl. [lons
B AIEKTPOJMHAMUYECKUX CTPYKTYpax, CBsI3b U cornacoBaHue 3neMenToB CBY




TpakToB. CII0COOBI ONUCAHUS MOTEPH B AUAJIEKTPUKAX. XaPAKTEPUCTUKHU MTOTEPh
TUIST TAMTUYHBIX TUAJIEKTPUKOB, HCTIOb3yeMbiXx B CBY anekTponnke. CkuH-3GDExT,
€ro MpHUpPO/Ia U XapaKTEPUCTUKU JJISI UCTIONB3YEMbIX Ha MIPAKTUKE MTPOBOIHUKOB.

OcobenHoctu npotekanus TokoB CBY, u3nydeHne OTaeNbHBIX YaCTHII U
B3aUMOJEHUCTBUSA AMEKTPoHOB ¢ CBY nonsamu. M3nmydeHre oTAenbHbBIX YacTHII,
COBEPILIAIOIIUX CIIOKHOE JBHKEHHUE U CBSI3b UX C ABJICHUSMH, UCIIOJIb3yEMBIMU B
CBEpPXBBICOKOYACTOTHOM 21eKTpoHMKE. M3nyuenns BaBunosa-Uepenkoa u Cmura-
[Tapceiuia, nepexoqHoOe U TOPMO3HOE U3IIYyYEHHUsI. XapaKTEPUCTUKH MPOIETHBIX
sBiieHU. HaBeg€HHBIE 3apsiibl U HaBEAEHHBIE TOKA. CBA3b HABEAEHHBIX TOKOB C
KOHBEKTHUBHBIMH.

Bo30yxneHrne o0bEMHBIX pe30HaTOpoB. Bo30ykaeHue konedanuii B 00bEMHBIX
pEe30HaTOpax 3aJaHHBIMU TOKaMU (UKCUPOBAHHOM 4acTOThl. PenynrpoBanue
CIIOKHOM 3a71a4¥l K O60Jiee MPOCTOM, MOCTPOSCHUE MPUEMIIEMbIX allMIPOKCUMAITUH.
Pa30uenue mosst Ha Pe30HAHCHYIO U HEPE3OHAHCHYIO YacTH, CBSI3b C IEHCTBHEM
00BEMHOTO 3apsiia. Beiciive Tumnsl konebanuit. unsrparus TUIOB KoJeOaHUH,
BBIBEJICHUE U3 aKTUBHOM 00JIACTH U HAarpyXKeHUE HEXKeNaTeIbHBIX THIIOB
konebanuil. OpoTpoH.

DHepreTUUecKuii Oamanc. DIEKTPOHHOE CMEIIEHUE YacTOThI. TeXHuYeCcKas
HECTA0WILHOCTH YaCTOTHI.

MarHeTpoHbl. DiieMeHTapHast TEOpHUsl MarHeTPOHA. ABTOT€HEPaTOPhI
pe3oHaHcHOro Tuna (Trma M). MaraeTpoHHsbI# renepatop. [imanoTpoH.
JpeiidoBoe npubmmxeHue, npeHeOpeeHrne MPOoCTPAaHCTBEHHBIM 3apsIOM.
®da3upoBka. Metoa ycpeaHeHus. 3amMmeistonne cucteMbl. OCHOBHBIE THIIBI.
Koaddumment 3ameieHusl.

10

TBEproTeNnbHBIE MOTYNPOBOAHUKOBBIE TpHOOpsl CBY snexTponuku: quoxa 'anHa n
TYHHEJbHBIN Auoa. DddexT cunpHoro nosus. ekt ['anna. ObpazoBaHue
DIIEKTPOCTATUYECKOr0 JO0MEHaA. [lepemenienue 3JIeKTpoCcTaTuYeCcKoro 10MeHa U
BO3HUKHOBEHUE KosieOaHuil Toka. BonpramnepHas XxapakTepucTUKa: cTaTUYecKas u
nmuHaMmuueckast. Ctpykrypa auona ['anna. Teopust TyHHeNnbHOTO Y dexTa.
TyHHENBHBIN 1HOA. DHEPreTHUECKHUE TNAarpaAMMBI, IPUHIUIT ACHCTBUSA,
BOJIETAMIIEpHAsl XapaKTEPUCTHUKA.

11

Pa3BuBaronuecs: coppemenHble npuinoxkenus CBY anekrponuku. [lepcrnekTuBel €€
pa3Butus. PaccmarpuBatoTcs Haubosee coBpe-MEHHbIE U IPUBJIEKATENIbHbIE
npuinoxeHus: CBY 21eKTpOHUKHY B HayKe U TEXHUKE. AHATU3UPYIOTCS

nepcrnekTuBbl pa3BuTHs CBY 311eKTpOHUKH ¢ yUETOM BO3MOYKHBIX €€ MPUIIOKEHUH.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

paszzienal

HanmenoBanwne nimm KpaTKO€ COACPKAHUEC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
JacoB

2

MakpocKkonu4yeckre ypaBHeHHs] MakcBesia U MUKPOCKOIIUYECKUE YPABHEHUS
NIBIDKEHUS AJIEKTPOHOB (ypaBHeHUs JIopeHta).

2

Kunetnueckue ypaBHEHUs.

Jlunuu nepenaun CBY u snekTpoanHaMudeckue cTpyKTypbl. OCOOEHHOCTH
CBOMCTB MaTepuajoB Ha CBEPXBBICOKUX YacTOTaX. BoMHOBOABI, KOAKCHATbHBIE
BOJTHOBOJIBI, A5ieMeHThl CBY TpakToB, pe30HaTOPHI, 3aMEISIFOIIUE CUCTEMBI.

[1oJst B 3IIEKTPOAMHAMUYECKUX CTPYKTYpaxX, CBA3b U CONIACOBAHUE YIEMEHTOB
CBUY TpakToB.

Ocobennoctu nporekanus TokoB CBY, uznmydeHne OTAeIbHBIX YaCTHUIl U
B3anMozecTBHs AeKTpoHOoB ¢ CBY nomsMu.

M3myuenus BasunoBa-Uepenkosa u Cmura-Ilapceinna, nepexonHoe 1 TOpMO3HOE
W3JTy4YCHHS. XapaKTEePUCTUKHU NPOJETHBIX sABJIeHU. HaBen€HHbIC 3apsaabl U

HaBEAEHHBIE TOKH. CBs3b HaBEAEHHBIX TOKOB C KOHBEKTHBHBIMHU.




Bo30yxaenne 00bEMHBIX pe30HATOPOB. Bo30ykeHne KoeOaHuil B 00bEMHBIX
[pe30HaTOPax 3aJlaHHBIMU TOKaMH (DUKCUPOBAHHOM YaCTOTHI.

Briciime Tunsl konebanuidi. @uinpTpalys TUIOB KoJieOaHH, BbIBEICHNE U3
aKTHUBHOM 00JaCTH M HAarpyKEHUE HeXeNaTeIbHbIX THIIOB KoJIeOaHUH.
DHepreTUUeCcKuid 6anaHc. INEKTPOHHOE CMEIEHNE YacTOThI. TeXHIUeCcKas
HECTaOMIBHOCTH YaCTOTHI.

5.3. JIaboparopHbie padoThI

Ne Ne
3aHATUA[pa3IeNa]

HanmeHnoBaHue nin KpaTkoe cofepkaHue J1abopaTopHOH paboThI

Koi-
BO
4acoB

VccnenoBanye XapaKTEpUCTHK M TAPAMETPOB OTPaKATEIBHOIO KIMCTPOHA.
3yuaeTcst 2JIeKTpOBaKyyMHBIH IPHOOp — OTpakaTeNIbHbIA KIUCTPOH, €T
KOHCTPYKIMSL, IPUHIUI PaOOThl, BO30YX/I€HUE PE30HATOPA HIEKTPOHHBIM
[IOTOKOM, I'PYIIIUPOBKA NIEKTPOHOB, ONPEIAEISAIOTCS OCHOBHBIE ITapaMETPBI U
XAPAKTEPUCTHKHU OTPAKATEIBHOTO KIMCTPOHA.

VccnenoBaHue XxapakTepUCTHK U TapaMeTpoOB MUTpoHa (MarHeTpoH). M3yuaercs
hreKTpoBaKyyHbIH npudop CBY — MUTpPOH, €ro KOHCTPYKLUS, TPUHLIUI paboThI,
BO30Y)KJIeHHE HU3KOA0OPOTHOTO pe30HATOPA IIEKTPOHHBIM ITOTOKOM,
rpYNIUpPOBKa U (ha3upOBKa AIIEKTPOHOB, OMPEIEIISIOTCS OCHOBHBIE MTapaMeTpPhl U
XapaKTEPUCTUKH MUTPOHA.

VccnenoBanue XxapakTepUCTHK M ITapaMeTPOB JIaMIlbl Oeryiieit BosHbl. M3ydaercs
HIIeKTpoBaKyyMHbIH mpubop — JIBB-0, e€ KoHCTpyKLus, NPUHLIUI pabOTHI,
BO30Y>K/I€HUE 3aMEJISAIONIEH CUCTEMBI 3JIEKTPOHHBIM [TOTOKOM, IPYIIIIUPOBKA U
(a3zupoBKa 3IEKTPOHOB, IPOCTPAHCTBEHHBIE TAPMOHUKH, (pa30BbIE U TPYIIIOBbIE
CKOpPOCTH, ONPENEIISIOTCS OCHOBHBIE TapaMETPhI U Xapak-repuctuku JIbBB.

VccnenoBaHue XxapakTepUCTHK M TapaMETPOB aBTOreHeparopa Ha auone ['aHHa.
W3yuaeTcs TBEPAOTEIBHBIN MOTYPOBOIHUKOBEIN pubop CBY — nuon ["aHHa,
€ro CTpPyKTypa, KoHCTpyKIusi reHeparopa CBY na nuozae I'anHa, npuHium padoThI,
PEXUMBI pabOThI, MEXaHU3M 00pa30BaHUs JOMEHA, OMPEIEIIAIOTCS OCHOBHBIE

rapaMeTpbl U XapaKTEPUCTUKU quoja I 'aHHa.

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonuenune CPC

Criucok nureparypsl (¢ ykazaHUEeM

[Monux CPC pasnenos, raB, cTpanuil) / cceiika Ha  |[CemecTp

pecypc

Koi-
BO
JacoOB

[IYMJ, ocH. muT. 2, 1. 1, ¢.7-18, 1. 3,
c.35-51, 65-78, 1. 4, ¢.78-110, 118-122, 1.
5, ¢.124-150, r1. 9, c. 241-268. bepe3uHn,
B.M. Dnexrponnbie npudopsr CBY: yueb.
mocoOwue JIJIs1 BY30B TI0 CIIell. "JIeKTPOHHbBIS
npubops!”. - M.: Beicias mkona, 1985. -

296 c. OYMJI, ocH. mut. 2, r1. 8, ¢.559-587.

[lonroroBka K 3K3aMeHy benoyc, A. 1. CBU-anexTpoHuka B 4

CHUCTeMaXx PaJuOJIOKAIIH U CBS3H.
TexHuuyeckasi SHIUKIONEIUS :
bHIMKIoneaus : B 2 kuurax / A. U. benoyc,
M. K. Mepnanos, C. B. IlIBenoB. — Mocksa
: Texnocdepa, 2016 — Kuaura 1 — 2016. —
688 c. — ISBN 978-5-94836-444-5. —
TexcT : 2NeKTpOHHBIH // JIaHb : JEKTPOHHO-
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oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/110947. —
PexxuM octyna: 11 aBTOpHU3.
rnoab3oBareneit. [IYM/I, ocH. nmut. 1, 1. 8,
c.235-262, . 9, ¢.299-319, . 11, c. 370-
410. JIebenen, 1.B. Texuuka u mpuOOpsI
CBUY T.1 TexHunka CBEpXBBICOKHUX YaCTOT:
y4ueOHUK JI BYy30B I10 CIIEIUATLHOCTH
"Onexrponnsie npudopsr" N.B. JleGenes;
[Tox pen. H./I. JleBarkoBa. - 2-¢ u3n.,
nepepal. u gom. - M.: Beiciias mixona, 1970.
- 439 c. ueprt.; 1 1. quarp. OYM]I, norm. auT.
4, . 16, ¢.532-552, 1. 19, c. 568-581, 1.
20, c. 581-598. Tkauenxo, @.A.
DJIEKTPOHHBIC TPHOOPHI U YCTPOICTBA.
[DNeKTpOHHBIN pecypc| — DIEKTPOH. JIaH.
— Munck : HoBoe 3nanme, 2011. — 682 c.
— Pexxum noctymna:
http://e.lanbook.com/book/2922 — 3aru1. ¢
DKpaHa.

[TonroroBka K J1abOpaTopHBIM paboTam

[TYM/, ocH. nmut. 3, 1. 13, ¢.239-257, 257-
281, m. 17, c. 328-369, m. 18, c. 369-393.
BonbsMman, B.W. Texanueckas
DIIEKTPOJUHAMHUKA: YUeO. I AIIEKTPOTEXH.
nH-TOB cBs13u / B.M. Boabman, HO.B.
[TumenoB. — M.: CBs3b, 1971. — 487 c. uan.
[TYM/I, ocH. muT. 2, 1. 1, ¢.7-18, 1. 3,
c.35-51, 65-78, 1. 4, c.78-110, 118-122, 1.
5, ¢.124-150, r1. 9, c. 241-268. bepe3uHn,
B.M. Dnextponnsie nmpubopsl CBY: yuel.
mocoOwue JIJ1st BY30B TI0 CIiell. ""DIeKTPOHHbBIS
npubops!”. - M.: Beiciias mkona, 1985. -
296 c. ITYM]I, ocH. mut. 1, 1. 8, ¢.235-262,
n1. 9, ¢.299-319, 1. 11, ¢. 370-410.
Jlebenes, U.B. Texnuka u npudopsr CBY T.1
TexH1Ka CBEpXBBICOKUX YaCTOT: yUeOHUK
17151 BY30B TI0 CIIEIIMAIBHOCTH
"Onexrponnsie npudopsr" N.B. JleGenes;
[Tox pen. H./1. JleBarkoBa. - 2-¢ u3n.,
nepepal. u gom. - M.: Beiciias mikona, 1970.
- 439 c. ueprt.; 1 1. qmarp. OYMJI, norm. ouT.
4, 1. 16, ¢.532-552, 1. 19, c. 568-581, 1.
20, c. 581-598. Tkauenko, @.A.
DJIEKTPOHHBIC TPHOOPHI U YCTPOICTBA.
[DneKkTpoHHBIN pecypc| — DIEeKTPOH. JaH.
— Munck : HoBoe 3nanme, 2011. — 682 c.
— Pexxum nocryna:
http://e.lanbook.com/book/2922 — 3aru1. ¢
DKpaHa.
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IloaroTroBka K MPAKTUYCCKUM 3aHATUAM

[TYM/I, ocH. murt. 1, 1. 8, ¢.235-262, 1. 9,
c.299-319, m1. 11, c. 370-410. JIebenes, 1.B.
Texnuka u npudopsr CBY T.1 Texnuka
CBEPXBBICOKMX YaCTOT: Y4€OHHK ISl By30B
MO0 CIEeLUaTbHOCTH "DIIEKTPOHHbIE
npudopsl" W.B. Jlebenes; [lon pen. H./.

JleBsiTKOBA. - 2-€ U3M., mepepad. u gom. - M.:

18




Briciias mkona, 1970. - 439 c. yepr.; 1 1.
nuarp. ITYM/I, ocH. nuT. 2, m. 1, ¢.7-18, 1.
3,¢.35-51, 65-78, 1. 4, ¢.78-110, 118-122,
1. 5, ¢.124-150, . 9, c. 241-268. bepesun,
B.M. DOnexrponnsie npubdopsl CBY: yueb.
mocoOwue JIJIs1 BY30B TIO CIIell. ""DIeKTPOHHbBIC
npubops!”. - M.: Beiciias mkona, 1985. -
296 c. ITYMJ, ocH. mut. 3, r. 13, ¢.239-
257,257-281, 1. 17, ¢. 328-369, . 18, c.
369-393. Bonsman, B.U. Texanueckas
DIIEKTPOUHAMHUKA: Y4eO. I AIIEKTPOTEXH.
nH-TOB cBs13u / B.W. BonsMman, 10.B.
[TumenoB. — M.: CBs3b, 1971. — 487 c. uan.
OYMJI, nomn. mut. 4, t1. 16, ¢.532-552, .
19, c. 568-581, 1. 20, c. 581-598. TkaueHko,
@®.A. DneKTpOoHHBIEC TPUOOPHI U YCTPOUCTBA.
[OnEeKTpOHHBIN pecypc| — DIEKTPOH. 1aH.
— Munck : HoBoe 3nanme, 2011. — 682 c.
— Pexum nocryna:
http://e.lanbook.com/book/2922 — 3ar. ¢
bkpaHa. DYM/I, nomn. nurt. 6, . 4, c. 146-
205. Copokun, B. C. Marepuansl u
DIIEMEHTBI AIEKTPOHHON TEXHUKHU.
AKTHUBHBIE TUAIEKTPUKHU, MATHUTHBIE
MaTepHUaIbl, SJIEMEHTHI JICKTPOHHOM
TeXHUKH : yueOHoe mocodue / B. C.
CopoxkuH, b. JI. Antunos, H. I1. JIazapesa.
— 2-e u3g., ucnp. — Cankr-IletepOypr :
Jlanp, 2021. — 384 ¢. — ISBN 978-5-8114-
2002-5. — TekcT : 3neKTpoHHbIH // JIaHb :
DIIEKTPOHHO-OMOIMOTEYHAs cCCTeMa. —
URL: https://e.lanbook.com/book/168894.
— Pexxum noctyna: s aBTopus.
M0JIb30BATEIIEH.

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTposnb kauecTBa 0CBOSHHs 00pa30BaTeIbHOM MPOrPaMMBbI OCYIIIESCTBISICTCS B

cootBeTcTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Hassanue -
No | Ce- Bun Makc. ThIBA-
KOHTpoJIbHOTO |Bec [Topsimok HavuCIeHUS O6AIIIOB
KM|mectp| xoHTpOIISI N Oamn eTcs B
potp A
[Iposepka PI'P ocymectBisieTcs mo
OKOHYaHUU U3YYECHHS COOTBETCTBYIOIIETO
PacuerHo paznena aucuuruinHbl. PI'P momkHb!I OBITH
Texymni BBITIOJIHEHBI 1 O()OPMIICHEI B
1 4 rpapuueckas | 1 3 DK3aMEH
KOHTPOJIb COOTBETCTBHUH C TPeOOBaHUSIMU
pabora 1

METOJIMYECKUX YKa3aHUM Kadenpsl.
[Ipu oLleHMBaHUY PE3YyIBTATOB

MEPONPUSITHS HCTIOIB3YETCsl OaNIbHO-




PEUTHHTOBAsI CHUCTEMA OICHUBAHUS
pEe3yIbTaTOB YUeOHOM NeSTEIbHOCTH
oOy4aronuxcst (yTBepKJIeHa IpUKa3oM
pekropa ot 24.05.2019 . Ne 179).
Kpurepun HaurcieHus 6auioB (3a
KKy pacueTHO-TpaduuecKyro padoTy):
- pacueTHas ¥ rpaduueckasi 4acTu
BBITIOJTHEHBI BEpPHO — 3 aa;

- pacueTHas ¥ rpaduueckasi 4acTu
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS
HEJIOUETHI HE BIMSIOLINE HA KOHEUHBIN
pe3ynbraT — 2 6anna;

- B pacYeTHOMN U rpapuyecKoit YacTsIX ecTh
rpyOble 3aMeyaHusi, HO X0 BHIITOJTHEHUS
BepeH — | Gaina;

- paboTa He MpeacTaBiIeHa WU COACPKHUT
rpyOsbie ormmoku — 0 6aios.
MaxkcumanbHOE KOJTM4eCcTBO 0aioB — 3.
BecoBoit koaddutineHT MmeponpusTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy)
— 1.

Texymnmi
KOHTPOJIb

PacuetHo-
rpaguyeckas
pabora 2

[Iposepka PI'P ocymectsisercs no
OKOHYaHUHU U3yUEHUSI COOTBETCTBYIOIIETO
pazaena aucuurinHbl. PI'P momkHbBI OBITH
BBITIOJTHEHBI 1 0()OPMIIEHBI B
COOTBETCTBUH C TPEOOBAHUSAMHU
METOAMYECKUX yKa3aHuM Kadeapsl.

[1pu olleHMBaHUU pe3yIbTATOB
MEPOIPUATHSI UCIIOJIb3yeTCsl 0aUIbHO-
peUTHHTOBas cCUCTEMa OLICHUBAHUS
pe3yabTaTOB yUeOHOM NeSTEIIbHOCTH
oOyuaronuxcs (yTBepsKIeHa IpUKa3oM
pekxTopa ot 24.05.2019 . Ne 179).
Kpurepun HaurcieHus 6auioB (3a
KKIyI0 pacueTHO-TpaduuecKyro padoTy):
- pacyeTHas M rpaduyeckas yacTu
BBITIOJIHEHBI BEpHO — 3 Oasia;

- pacyeTHas U rpaduyeckas yacTu
BBITIOJTHEHBI BEPHO, HO UMEIOTCS
HE04ETHI HE BIMSIOIINE HA KOHEUHbBIN
pesynbTraT — 2 6annia;

- B pacyeTHON U rpaduyecKoit YacTsIX ecTh
rpyOble 3aMeyaHusi, HO XOJ] BBIITOJIHEHUS
BepeH — | Gaina;

- paboTa He MpecTaBiIeHa U COACPKHUT
rpyOsie ommbku — 0 6aios.
MaxkcumanbHOE KOJIM4eCcTBO 0aioB — 3.
BecoBoii k03¢ GuIeHT MepornpusTus (3a
KaKIyI0 pacueTHO-Tpaduueckor paboTy)
— 1.

OK3aMCH|

Texymuin
KOHTPOJIb

3amura
nabopaTopHOM
pabotsi 1

3amura 1a00paTopHON pabOTHI
OCYIIECTBIISIETCS. MHIUBUIYaJBHO.
CTyneHToM npenocTaBisieTcs
oopmiennsiii oT4€T. OTIeHUBaETCS
KauecTBO O(POPMIICHHUS, TPAaBUIIBHOCTD

BbLIBOJOB M OTBCTEI HA BOIIPOCHI (SaI[aI-OTCﬂ

OK3aMCH




2 BOMpOCA).

[Ipu oneHMBaHUM PE3YIBTATOB
MEPOIPUSTHSI UCIIONIb3YeTCs OaIbHO-
PEUTHHIOBas CUCTEMA OLIEHUBAHUS
PE3YIBTATOB YUEOHOM NESTEIEHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekTopa ot 24.05.2019 . Ne 179)
OOmmii 6amT mpy OICHKE CKIIAIBIBACTCS
13 CIeMYIONINX TToKa3aTelnel (3a KakIyro
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSEMbIE
XapaKTePUCTUKH U PaCCUUTaAHHbBIE
napameTpsl — 1 6ain;

- BBIBOJIbI JIOTUYHBI 1 0OOCHOBAHBI — |
0a;

- ohopmiteHHEe pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBUJIbHBIA OTBET HA OJUH BOIpoc — |
Oam.

MaxkcumanbHOE KOJTM4eCcTBO 0aioB — 5.
BecoBoit koaddutineHT MmeponpusTus (3a
KaKTyto jJaboparopHyro padory) — 1.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
paboTeI 2

3ammTa 1ab0paTopHON PabOTHI
OCYILECTBIISAETCS MHIUBUIYAIBHO.
CTyieHTOM NPEeaOCTaABISIETCA
odopmiieHHbIH 0TUET. OTIeHNBaETCS
KaueCcTBO O(OPMIICHHUS, IPABUILHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1aI0TCs
2 BOTIpOCA).

[1pu olleHMBaHUU pe3yIbTATOB
MEPOIPUATHSI UCIIOJNIb3yeTCsl 0aUIbHO-
peUTHHTOBas cCUCTeMa OLCHUBAHUS
pe3yabTaTOB YUeOHOM NeSTEIIbHOCTH
oOyuaronuxcs (yTBepsKJIeHa IpUKa3oM
pekropa ot 24.05.2019 . Ne 179)
OOmii 6asuT MpU OLIEHKE CKJIABIBACTCS
13 CIeIyIONINX MoKa3aTenel (3a Kax Iyt
mabopaTtopHyo padoTy):

- IPUBEJICHBI BCE N3MEPSEMBbIC
XapaKTePUCTUKH U PACCUUTAHHBIE
napameTpsl — 1 6an;

- BBIBOJIBI JIOTHUHBI U 0O0CHOBAHBI — |
Oa;

- oopmiieHHEe PabOThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- IPaBUJIBHBIN OTBET Ha OJIMH BOIpoc — 1
Oann.

MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 5.
BecoBoii koa¢ddunimeHT meponpusTus (3a
KaX1yro JabopaTopHyto paboty) — 1.

OK3aMCH

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
paboTsl 3

3amura 1a00paTopHON pabOTHI
OCYIIECTBIISIETCS. MHIUBUIYaJBHO.
CTyneHToM npenocTaBisieTcs
oopmiennsiii oT4€T. OTIeHUBaETCS
KauecTBO O(POPMIICHHUS, TPAaBUIIBHOCTD

BbLIBOJOB M OTBCTEI HA BOIIPOCHI (SaI[aI-OTCﬂ

OK3aMCH




2 BOMpOCA).

[Ipu oneHMBaHUM PE3YIBTATOB
MEPOIPUSTHSI UCIIONIb3YeTCs OaIbHO-
PEUTHHIOBas CUCTEMA OLIEHUBAHUS
PE3YIBTATOB YUEOHOM NESTEIEHOCTH
oOyuarommxcs (yTBepKaeHa MTPUKA30M
pekTopa ot 24.05.2019 . Ne 179)
OOmmii 6amT mpy OICHKE CKIIAIBIBACTCS
13 CIeMYIONINX TToKa3aTelnel (3a KakIyro
mabopaTopHyto paboTy):

- IPUBE/ICHBI BCE U3MEPSEMbIE
XapaKTePUCTUKH U PaCCUUTaAHHbBIE
napameTpsl — 1 6ain;

- BBIBOJIbI JIOTUYHBI 1 0OOCHOBAHBI — |
0a;

- ohopmiteHHEe pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Ga;

- IPaBUJIbHBIA OTBET HA OJUH BOIpoc — |
Oam.

MaxkcumanbHOE KOJTM4eCcTBO 0aioB — 5.
BecoBoit koaddutineHT MmeponpusTus (3a
KaKTyto jJaboparopHyro padory) — 1.

Texymnii
KOHTPOJIb

3amura
nabopaTopHOM
paboTs! 4

3ammTa 1ab0paTopHON PabOTHI
OCYILECTBIISAETCS MHIUBUIYAIBHO.
CTyieHTOM NPEeaOCTaABISIETCA
odopmiieHHbIH 0TUET. OTIeHNBaETCS
KaueCcTBO O(OPMIICHHUS, IPABUILHOCTD
BBIBOJIOB M OTBETHI HA BOIPOCHI (3a1aI0TCs
2 BOTIpOCA).

[1pu olleHMBaHUU pe3yIbTATOB
MEPOIPUATHSI UCIIOJNIb3yeTCsl 0aUIbHO-
peUTHHTOBas cCUCTeMa OLCHUBAHUS
pe3yabTaTOB YUeOHOM NeSTEIIbHOCTH
oOyuaronuxcs (yTBepsKJIeHa IpUKa3oM
pekropa ot 24.05.2019 . Ne 179)
OOmii 6asuT MpU OLIEHKE CKJIABIBACTCS
13 CIeIyIONINX MoKa3aTenel (3a Kax Iyt
mabopaTtopHyo padoTy):

- IPUBEJICHBI BCE N3MEPSEMBbIC
XapaKTePUCTUKH U PACCUUTAHHBIE
napameTpsl — 1 6an;

- BBIBOJIBI JIOTHUHBI U 0O0CHOBAHBI — |
Oa;

- oopmiieHHEe PabOThl COOTBETCTBYET
TpeboBaHusM — 1 Oa;

- IPaBUJIBHBIN OTBET Ha OJIMH BOIpoc — 1
Oann.

MaxkcuMaabHOE KOJIM4eCTBO 0aioB — 5.
BecoBoii koa¢ddunimeHT meponpusTus (3a
KaX1yro JabopaTopHyto paboty) — 1.

OK3aMCH

Kypcosas
[paboTa/mpoeKT

Kypcosas
pabora

100

TexHUueckoe 3aJjaHue BbIAACTCS B
MEPBYIO HEIETIO ceMecTpa. 3a JBE HEeIeIH
710 OKOHYAaHHS CeMecTpa CTYAEHT CaéT
MPETOIABATEIIO MOSCHUTEIHHYIO 3aIHCKY.
[IpemonaBaTenb BHICTABISIET
MPEIBAPUTEIHHYIO OIEHKY M JIOMYCKAET

Kyp-
COBBIE
paboTHI




CTYJIEHTA K 3allUTe.
B nocnenHiow Heseno ceMecTpa
rpoBoguTcs 3amura KP.

Ha 3amuTy cTyaeHT npenocTaBiseT:

1. Pa3BepHyTO€E TEXHUYECKOE 3a/laHUE.
2. [TporpaMMHBII TPOTYKT.

3. IloscHuTenbHy!O 3anucky Ha 20-25
CTpaHMIIaX B OTIIEYaTaHHOM BUJIE,
COZIEPIKalIyIO ONMCAaHKE Pa3pabOTKU U
COOTBETCTBYIOIINE WILTFOCTPALUH.

3ammTa KypcoBOi pabOThI BBITIOIHAETCS B
¢dbopMe ycTHOTO cobeceIOBaHMS.

Ha 3ammre ctyaeHT KopoTko (3-5 MuH.)
TTOKJIaJbIBaeT 00 OCHOBHBIX MTPOEKTHBIX
pELICHUSX, IPUHATHIX B Ipoliecce
pa3paboTKH, U OTBEYAET HA BOIPOCHI
npenonasaresns. [Ipu oneHuBanun
PE3YJIILTATOB MCPONIPUATUSA UCIIOJIB3YyCTCA
0aJIbHO-PEUTHHTOBAS CHCTEMA
OLIEHMBAHUS PE3yJIbTAaTOB yueOHOU
NesITeIbHOCTH 00y4aroIuxcs
(YyTBeprkJieHa IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179).

[Tokazarenu olleHUBaHUA:

— CoOoTBeTCTBHE TEXHUIECKOMY 3a/IaHUIO:
30 6aIoB — MOJTHOE COOTBETCTBHE
TEXHUYECKOMY 3aJaHHIO,
PaboTOCITOCOOHOCTH BO BCEX PEKUMAX;
20 6aJIsIoB — TIOJTHOE COOTBETCTBUE
TEXHUYIECKOMY 3aJIaHUIO,
PaboTOCTIOCOOHOCTH B TIOAABIISIOIIEM
OOJIBIITMHCTBE PEKUMOB;

10 6an10B — HE MOJIHOE COOTBETCTBHE
TEXHUYIECKOMY 3aJIaHUIO,
PaboTOCTIOCOOHOCTH TOJNBKO B YaCTH
PEKUMOB;

0 6ayToB — HE COOTBETCTBHE
TEXHUYIECKOMY 3aJIaHUIO,
HEPabOTOCITOCOOHOCTh UITH
PaboTOCITOCOOHOCTH TOJIBKO B MaJIOM
JaCTH PEIKUMOB.

— KauecTBO MOSACHUTEIIHLHOM 3aIIHCKU:
30 6anI0B — IOSCHUTEIbHAS 3aIHCcKa
HMeECT JIOTHYHOE, IIOCIICIOBATCILHOE
W3JI0KEHHE MaTepuaa ¢
COOTBETCTBYIOIIMMH BBIBOAAMH U
000CHOBAaHHBIMU IMOJIOKEHHUSIMH;

20 6aj1I0B — MMOACHUTENIbHAS 3aIIHCKa
MMEET IPAMOTHO M3JI0KEHHYIO
TEOPETUYECKYIO ITIaBy, B HEU
MPEACTABICHBI JJOCTATOYHO MOIPOOHBII
aHaJIN3 U KpUTUYECKUH pa3zdoop
MMPAKTUYECKOH JCSITCIBHOCTH,




[OCJICJIOBATEIHPHOE U3JIOKECHUE MaTepraia
C COOTBETCTBYIOIIMMH BBIBOJIAMH, OTHAKO
C HE BIOJHE 000CHOBAHHBIMHU
MMOJIOKEHUSIMHU;

10 6a110B — MOSCHUTEIIbHAS 3aIIHCKa
MMEET TEOPETHUECKYIO TJIaBy, Oa3upyeTcs
Ha TPaKTUYECKOM MaTepuaie, HO UMeeT
[MOBEPXHOCTHBIN aHAIN3, B HEH
[IPOCMAaTPHUBAETCS HEMOCIIEIOBATEIHHOCTh
W3JI0KECHHSI MaTepuaa, MpeCTaBICHBI
HEOOOCHOBAHHBIE TOJIOKEHUS,

0 6an10B — MOSACHUTEIbHAS 3alMMCcKa He
MMEET aHajii3a, He OTBEYACT
TpeOOBaHUSIM, U3JIO)KEHHBIM B
METOMYECKUX PEKOMEHIANUAX KaeIphl.
B paGote HeT BHIBOIOB TUOO OHU HOCSIT
NICKJIApaTUBHBIN Xapakrep.

— 3amuTa KypcoBOi paOOTHI:

40 6ayIoB — IIPH 3aIIUTE CTYAEHT
MMOKa3bIBACT ITyOOKOE 3HAHHE BOIIPOCOB
TEeMbI, CBOOOTHO OTNIEpUPYET AAaHHBIMU
HCCJICO0OBaHUs, BHOCUT 000CHOBaHHEBIE
MpeI0KEeHHUS, JIETKO OTBEYaeT Ha
IMIOCTABJICHHBIC BOIIPOCHI;

30 6aIoB — MPH 3aIIUTE CTYACHT
I[MIOKa3bIBACT 3HAHUC BOIIPOCOB TCMHBI,
OTIepUpPYET JaHHBIMU UCCIIEJOBAHUS,
BHOCHUT MPCIJIOKCHUA 110 TEMC
HcCIeI0BaHmsl, 0€3 0COOBIX 3aTPYTHEHHI
OTBCYACT HA IMOCTABJICHHBIC BOIIPOCHI;

10 6aI0B — MpH 3aIIUTE CTYACHT
[IPOSABIISIET HEYBEPEHHOCTD, ITIOKA3BIBAET
ciaboe 3HaHHE BOIIPOCOB TEMBbI, HE BCET/Ia
AaCT UCUCPIILIBAIOIINEC
apryMEeHTHPOBAaHHBIE OTBETHI HA 3a/IaHHBIE
BOTIPOCHI;

0 6annoB — pH 3aIUTE CTYACHT
3ATPYAHACTCA OTBCYATh HA MOCTABJICHHBIC
BOIPOCHI 10 €€ TeMe, HE 3HAET TEOPUHU
BOTIPOCA, TIPU OTBETE JOMyCKAeT
CYIIIECTBEHHBIC OITHOKH.

MaxkcuMaabHOE KOJIM4eCTBO 0alioB —
100.

bonyc

bonycHoe
3a/1aHue

0,75

CTyeHT npeaCcTaBiIsieT KOHU
TOKYMEHTOB, MTOJITBEPIKAAIONTHE TT0OeTy
WIH y9acTHe B IPEIMETHBIX OJIMMITAAIAX
10 TeMaM JUCIHILINHGL. [Ipn olleHnBaHUN
PE3YIBTATOB MEPOTIPUSATHUS UCTIONB3YETCS
OaJUTbHO-PEUTUHTOBAS CUCTEMA
OLICHUBaHUS PE3YyJIBTAaTOB yueOHOU
NEeATETLHOCTH 00yYarOIIIXCS
(YyTBepikIeHa MPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO

BO3MOXXHas BCJINMYMHA 60Hyc-peﬁTHHF a

ODK3aMCH




+15 %.

[Tpome-
[IpomexxyTouHas oOyuarommxcs (yTBepKaeHa TPUKA30M
9| 4 KYTOYHASI 1 5
arTecTanus pekropa oT 24.05.2019 . Ne 179).
arTecTanus

B (popme OTBETOB Ha BOIIPOCHI,

MEPONPHUSTHS IPOMEKYTOUHON

OTBETOB;

OTBCTOB,

[IpomexyTouHas arTecTanus IpOBOJUTCS
npuBeAEHHBIE B Ousere. KoHTposbHbIE

aTTeCTalUU IIPOBOAATCS BO BpEMS
bk3ameHa. [Ipu oneHnBaHNM pe3ysIbTaToB
MEpPOTPUATHS UCHIONB3YETCs OaIIIbHO-
PEUTUHIOBAs CHCTEMA OLICHUBAHMS
[Pe3yJIbTaToB yUeOHOH NesTeTbHOCTH

Ha pk3aMeHe 3a OTBEThI HAUUCIISIETCSL:
5 6amoB - 85-100% npaBUIIBHBIX

4 6ana - 75-85% npaBUIIBHBIX OTBETOB,;
3 6amnna - 60-74% npaBUIbHBIX OTBETOB,;
2 6aina - 40-59% npaBUIIBHBIX OTBETOB,;
1 6ann - menee 40% mpaBUIIbHBIX

0 6anoB - CTYACHT HC sIBUJICA HAa DK3aMCH.

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bug
MPOMEKYTOUHON
aTTecTaluu

[Tpouenypa npoBeneHus

Kpurepun
OLIEHHUBaHUS

OK3aMCH

[TpomerxyTo4dHas aTTecTalys MPOBOAUTCS B (hOpME OTBETOB Ha
BOIPOCHI, IpUBEAEHHBIE B Ousere. KOHTpoIbHBIE MEPOIIPUATHS
MIPOMEKYTOYHOH aTTeCTallMU MPOBOJISATCS BO BpEeMs K3aMeHa.
ITpu ouleHMBaHMU pe3yabTaTOB MEPOIIPHUSTHUS UCIIONIb3YETCS
0aJUIbHO-PEUTHHIOBAsI CHCTEMA OLICHUBAHUS PE3yIBTaTOB yUeOHOM
NeSITeIbHOCTH 00yuaromuxcs (yTBEpXkK/AeHa IPUKa30M peKTopa OT
24.05.2019 r. Ne 179). Ha sx3aMeHe 3a OTBETHI HAUUCIAETCS: 5
6aioB - 85-100% npaBuibHBIX OTBETOB; 4 Oamna - 75-85%
IIpaBWIbHBIX OTBETOB; 3 Oaia - 60-74% mpaBUIBHBIX OTBETOB; 2
6amna - 40-59% npaBunbHBIX 0TBETOB; 1 6at - menee 40%
NPaBUIBHBIX OTBETOB; 0 OAJIIOB - CTYJICHT HE SIBUJICS HA DK3aMEH.

B cooTBeTCcTBHU C
. 2.5, 2.6
[lonoxenus

6.3. OueHoyHbIe MaTEPUAJIBI

KommereHmun

Pesynprarel 00yueHus

YK-1

3HaAeT: OCHOBHEIC ITOJIOKEHM, 3aKOHBI U METOJbI €ECTCCTBCHHBIX HAYK,
TCHACHIIUHN PA3BUTHA SJICKTPOHUKU

YK-1

'YMeeT: peaCTaBIsATh aIEKBaTHYI0 COBPEMEHHOMY YPOBHIO 3HAHHI
Hay4YHYI0 KapTUHY MHPa, HAaXOJAUTh U aHAJIM3UPOBATh WH(OPMAIIHIO O
AIIEKTPOHHBIX YCTPOMCTBAX; MOIB30BATHCSI MOHOTPpAPUUECKOM 1
MEPUOANYECKON HAyYHO-TEXHUYECKOM JINTEPATy POl

YK-1

lMeeT npakTUYeCKU OMbIT: paboThl ¢ MH(OPMAIIMOHHBIMHU CUCTEMaMU,
(bU3MKO-MaTEMaTHUYECKUM amaparoM U pU3NUECKUMU MOJIEISIMU
DJIEKTPOHHBIX YCTPOUCTB

[1K-11

3HAeT: €CTeCTBEHHOHAYYHYIO CYITHOCTh (DU3MUECKUX MPoOIieM,
BO3HHUKAIOIIUX MIPU aHAITU3E JICKTPOHHBIX TIPUOOPOB




'YMeeT: IpUMEHSTH Ul PeLIeHNUs aIeKBATHBIN 110 CIIOXKHOCTH (PU3HKO-

[MK-11 MaTeMaTHYECKHUM arapaT U MPUMEHSITh GU3HISCKHUE MOJICITH IS HHAHH
PIIEKTPOHHBIX MPUOOPOB.
MMeeT npakTUUECKUI OMBIT: BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh
Mpo0ieM, BO3HUKAIOIINX MTPH aHaHM3e (U3NIECKHUX TTPOIIECCOB B

K-11 DIIEKTPOHHBIX MPHOOpax, MPUBIEKATH AJIS UX PEIICHUS aeKBATHBIN IAAAAREN

(bu3MKO-MaTeMaTUYECKUN anmnapaT; IPOBOAUTH SKCIIEPUMEHTAJIbHBIE
MCCIIEIOBAaHUS HIIEKTPOHHBIX IPUOOPOB M UCHOIB30BATh HH(OPMALIMOHHBIE
TEXHOJIOTUH

(DOH,HBI OOCHOYHBIX CPCACTB 110 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO

HaXOJATCA B IIPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIlUA
a) OCHO6HaA 1umepamypa.

1. JleGenes, U. B. Texauka u mpu6opsr CBY T.1 TexHnka cBEpXBBICOKHUX
4acTOT Y4eOHUK J1JIs1 By30B 10 CIIEHHAIBHOCTH ""DneKTpoHHble Tpubopsl" U. B.
Jle6enes; [lon pen. H. 1. [leBarkoBa. - 2-e u3a., nepepad. u goim. - M.: Beiciuas
mikoina, 1970. - 439 c. uepr.; 1 1. quarp.

2. bepesun, B. M. Dnekrponnsie npudbopsl CBY Yued. nocodue s
BY30B M0 criell."DnekTpoHHbie mpubopsl”. - M.: Beicias mikona, 1985. - 296 c. ui.

3. BoawsMman, B. U. Texanueckas anekTpoauHaMuka Yueo. s
ANMeKTpoTeXH. MH-TOB cBs3u [lox pen. I'. 3. Aitzenbepra. - M.: Cs3b, 1971. - 487 c.
WII.

4. IIumenos, 0. B. Texunueckas 31eKkTpoarnHaMuKa Y4eb. mocodue s
BY30B CBs3H 10 crnenuaibHOCTIM 200900 - CeTu CBSI3U M CUCTEMBI KOMMYTAIIMU U
ap. FO. B. [Ilumenos, B. 1. Boasman, A. 1. MypaBuos. - M.: Paauo u cBsa3b, 2000. -
536 c. ni.

0) OononHumenbHas IUumepamypa:

1.  ®usuka TBepAoro tena Yued. mocoOue il By30B, U3yHaroUIuX Kypc
¢uzuku TBepaoro Tena U. K. Bepemarun, C. M. Kokun, B. A. Hukutenko u ap.;
ITon pen. 1. K. Bepemaruna. - 2-e¢ uza, ucnp. - M.: Beiciias mkosna, 2001. - 236,[1]
C. M.

2. Urnaros, A. H. Onrrosnekrponunka u Hanoporonuka [ Tekcr] yueo.
nocoOue Jyisi By30B 10 HampaBlieHusIM "DnekTpoHuka u Hanosnekrponuka" u
"Tenekommynukaiuu" A. H. Urnaros. - CII6.: JIans, 2011. - 538 c. u.

3.  Hrnaros, A. H. MukpocxeMOTEXHHKA U HAHOAJIEKTPOHUKA [ TekcT]
y4e0. mocobue jutst By30B 110 HampasieHnuto 210400 "Tenexkommynukamuu" A. H.
Urnaros. - CII0. u ap.: Jlansb, 2017. - 527 c. un.

4.  Copokun, B. C. Marepuaibl 1 371€MEHTHI JIEKTPOHHOU TEXHUKHU.
AKTUBHBIC TUANEKTPUKH, MATHUTHBIE MaTepHUAIIbl, SJIEMEHTHI JIEKTPOHHONU TEXHUKHU
[TexcT] yueOHMK sl By30B IO HaIpaBiICHUAM "DIIEKTPOHUKA U HAHOAJIEKTPOHUKA"
u ap. B. C. Copokun, b. JI. Autunos, H. I1. JIazapesa. - 2-e uzn., ucnp. - CII6. u
np.: Jlaus, 2016. - 377 c. un.

5.  Iwmkwun, I'. I HanosnektpoHuka. 31eMeHTHI, TPUOOPHI, YCTPOHCTBA
[Texct] yueO. mocobue /it By30B 1o HanpasieHuto 210600 "Hanorexunonorus" u




ap. I. I. umkun, Y. M. Arees. - M.: bunom. Jlaboparopus 3nanuit, 2014. - 408 c.

HJI.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmyo0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
Anekceen, C.H. DnexrpoBakyymMHbie TpuOOpHkL.: YueoHoe nocodue / C.
H. Anexceen. — YapsanoBck: Yal'TV, 2003. — 158 c.

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
Anekceen, C.H. DnekrpoBakyymMHbie TpuOOpHL.: YueoHoe nocodbue / C.
H. AnexceeB. — Yapsaaock: Yal'TV, 2003. — 158 c.

1.

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIUs

HaumenoBanue
Ne nmg)lzi[ypm BJIP;?(CT};% ?H?)ﬁ bubnuorpaduueckoe onrcanue
bopme
DIEeKTPOHHO- Tpy6enkos, JI.W. Jlekuuu 1Mo cBepXBbICOKOYACTOTHOM
OcHOBHAs OoubmmoTeyHast hrieKTpoHuKe st pu3ukoB. Tom 2. [DnekTpoHHBIN pecypc] /
1 TeDATYDA cucrtema JI.1. TpyOenkos, A.E. XpamoB. — DiekTpoH. 1aH. — M. :
THTEpatyp W3/1aTebCTBA ®duzmariut, 2004. — 648 ¢. — Pexxum noctymna:
Jlanb http://e.lanbook.com/book/2383 — 3ar. ¢ 3kpana.
benoyc, A. 1. CBU-a5eKkTpoHHKa B CUCTEMaX PaIMOJIOKAINHA 1
S IEKTPOHHO- cBs3U. TexHHuecKast SHIUKIONEAMS : SHIIUKIIONEIUS : B 2
6I/I6J'H/II())T6‘{Ha${ kaurax / A. U. benoyc, M. K. Mepnanos, C. B. 1IBenoB. —
b OcHoBHas cHCTeMa Mockga : Texnocdepa, 2016 — Kuanra 1 — 2016. — 688 ¢. —
muTeparypa A ATeIbCTE ISBN 978-5-94836-444-5. — TexkcT : anmeKkTpoHHbIH // JIaHb :
J_[EfI[-IB HIIEKTPOHHO-OuOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/110947. — Pexxum noctyna: s
aBTOpU3. NOJIL30BATEIICH.
benoyc, A. 1. CBU-anekTpoHNKa B CUCTEMAX PaJInOJIOKALINH U
D EKTDOHHO- CBsI3M : dHIMKJIonenus : B 2 kaurax / A. . benoyc, M. K.
6I/I6JII/II())TellHa${ Mepnanos, C. B. IlIBenoB. — 3-e uza., ucnp. — Mocksa :
3 OcHoBHas cHCTeMa Texnocdepa, 2021 — Kuura 2 — 2021. — 702 c. — ISBN
nmuTeparypa 3 1ATEILCTEL 978-5-94836-606-7. — TekcT : anekTpoHHbIH // JIaHb :
H;IB DIIEKTPOHHO-OnOMMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/181221. — Pexxum goctyna: mis
ABTOPU3. MTOJI30BATEIICH.
:69;1166;?())(;??1;;1 Trauenko, @.A. DneKkTpoHHbIE TPHOOPHI U YCTPOICTBA.
OTIOJTHUTENIbHAS JIEKTPOHHBIN pecypc| — DnekTpoH. AaH. — Munck : HoBoe
4 A cucTeMa 2 i 2 M H
TUTEpaTypa A ATeNbCTEA 3Hanue, 2011. — 682 c. — Pexxum nocrtyna:
H;I[{B http://e.lanbook.com/book/2922 — 3ar. ¢ skpana.
D EKTDOHHO- Jlanuiios, B.I. Maremarnueckoe MOACIMPOBAHUE IMUCCUH U3
6I/I6J'II/II())Te'-IHa${ KaTO/IOB MaJIbIX pa3MepoB. [DneKkTpoHHbIH pecypc] / B.I.
5 JlonoHUTENBHAS cHCTeMa Jlanunos, B.YO. Pynues, PK. I'aiinykos, B.W. KpetoB. —
nuTeparypa AIATEIECTEL OneKTpoH. naH. — M. : [opsauas nunus-Tenexkom, 2014, — 232
Hiﬂ) c. — Pexum nocryma: http://e.lanbook.com/book/63225 —
3arv1. ¢ SKpaHa.
6 |[lononHuTEIRHAS [INEKTPOHHO- Copoxkun, B. C. Marepuaibl 1 3J1IEMEHTHI 3JIEKTPOHHOU




nuTeparypa

OuOIMoTEYHAS TEXHUKH. AKTHBHEIE JUDJICKTPUKHU, MArHUTHBIC MaTCPUAJIbI,

cucremMa DIIEMEHTHI AEKTPOHHON TEXHHKH : yueOHoe mocobue / B. C.
W3/1aTeJIbCTBA CopoxkuH, b. JI. Autunos, H. I1. JIazapeBa. — 2-e uzn., ucnp.
Jlanb — Cankr-IletepOypr : Jlanp, 2021. — 384 ¢. — ISBN 978-5-

8114-2002-5. — TekcT : aneKTpoHHbIH // JIaHb : 3JE€KTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/168894 (nara oOparmenus:
01.10.2021). — Pexxum mocTyna: AJist aBTOPH3. TIOJIB30BaTENCH.

IlepedeHpb UCTIONB3YyEMOIO TPOrPAMMHOIO OOECIICUEHMS:

1. Microsoft-Office(6eccpouno)

2. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

3. Autodesk-Eductional Master Suite (AutoCAD, AutoCAD Architecture, AutoCAD
Civil 3D, AutoCAD Inventor Professional Suite, AutoCAD Raster Design, MEP,
Map 3D, Electrical, 3ds Max Design, Revit Architecture, Revit Structure,
Revit(6eccpouno)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. -baza manaeix BUHUTU PAH(Geccpouno)
2. -Undopmanmonnsie pecypcesl DUTIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne I CIUTITHHbI

Bun 3aparui

Ne
ayJ.

OcHoBHOE 000pyIOBaHNE, CTEH/IbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
IPeAyCTaHOBJIEHHOE IPOrPAMMHOE 00€eCIeueHHe, UCIIONIb3yeMOE IS
pa3IMYHbIX BUAOB 3aHATUH

KoMribroTepsl, NOAKIIOUEHHBIE K ceTu IHTepHeT, ¢ makeToM MPHUKIaIHbIX
porpaMM, CelUaIu3upOBaHHOE IPOrpaMMHOe obecrieueHre. MakeTsl
1abopaTOpHBIX PabOT; NCTOUYHUKH MUTAHUSA TocTossHHOTO Toka GWINSTEK
GPR-6030D u GPR-30H10D; mdpoBoii 3anomMuHaronmii ocuusiorpad

Jlagoparoprivie 1017y rR ONIX TDS2024B, retepatop I4-83, omstverpe BT-21; wamepurenn
3aHSTHS (36) . )
MOILIHOCTH, MOCT TEpMUCTOPHBIN S2M-64; mynsrumeTrp B7-80.
JleMOHCTpalMOHHbIE 00pa3Lbl AIEMEHTOB: Pa3inyHble MOIyIPOBOJHUKOBBIE U
MUKpPO3JIeKTpoHHBIE TprOopsl CBY, 00pa3iiel paguomMarepuaIoB U U3ENUs U3
HUX.
1012 .
Jlexuun (36) Kommnbrorep, MPOEKIMOHHBIN anmnapar, UHTEPHET.
[IpakTnueckue )
ARSI 1 1017 |KomnbroTepsl, MHTEpHET. [leMOHCTpallMOHHBIE 00pa3Libl AIEMEHTOB:

CCMHUHAPbI

(30)

PazniuHble TOTYIPOBOAHUKOBBIE U MUKPOAJIEKTPOHHbIE Tprdopsl CBY.




