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1. TACHIOPT PABOYEH ITPOI'PAMMbI YYEBHOM JUCIHUILINHBI
OI1.04 DyieKTPpOHHAsI TEXHUKA

1.1. O6sacTh NpUMeHeHNsI MPOrpaMMbl

[Tporpamma yueOHOM MUCIUTIIUHBI SBISETCS YaCThIO MPOTrPaMMBbI MOJATOTOBKH
cnenuanuctoB cpeanero 3BeHa (nanee — [MIICC3) B coorBercTBUM ¢ PI'OC CIIO mo
cneruanbHocTy 11.02.17 Pa3paboTka 37IeKTPOHHBIX YCTPOMCTB M CUCTEM.

1.2. MecTO AMCUUILUIMHBI B CTPYKTYpe NMPOrpaMMbl MOATOTOBKH CIHEIHAJTUCTOB
CcpeaHero 3BeHa:

JucuurumHa BXoauT B oOmieoOpaszoBaTtenbHblil yueOHbIM 1ukin [ITICC3 mo
cnenuanbHocTh 11.02.17 Pa3paboTka 2JeKTPOHHBIX YCTPONCTB U CUCTEM.

1.3. Heau u 3agaum JMCHUIVIMHBI — Tpe0OBaHWSA K pe3yJbTaTaM OCBOEHHS
AUCHMILVIMHBI:
B pe3ynbpTaTe 0OCBOCHUS TUCIUIUIMHBI 00Y4aIOMUNCS JOKEH YMETh:

- OIIPENIeNIATh U aHATU3UPOBATH OCHOBHBIE MTapaMETPhI SJICKTPOHHBIX CXEM;

- OMpPENENATh PA0OTOCIIOCOOHOCTh YCTPOMCTB ANEKTPOHHON TEXHUKU;

- TMPOU3BOJUTH MOAOOpP DJIEMEHTOB 3JIEKTPOHHOW ammapatrypbl MO 3aJaHHBIM
napameTpam.

B pe3ynbTaTe 0OCBOCHUS TUCIUIUIMHBI 00Y4arOIUNCs JOJIKEH 3HATh:

- CYIIHOCTh (PM3UYECKHX MPOIIECCOB, MPOTEKAIOIINX B AIEKTPOHHBIX MpHOOpax
M YCTPOMCTBAaX: DIEKTPOHHO-IBIPOYHBIM p-n  TEpexoi, KOHTAKT MeTall-
nonynpoBoaHuk, nepexon lorku, apdexrt ['ana, nuaarponnsiit 3¢ d ekt u mp.;

- YCTpOWMCTBO, OCHOBHBIC IIapaMETPhl, CXEMBbl BKIIOYCHHUS DICKTPOHHBIX
npuOOpPOB U MPHUHIIMIIBI TIOCTPOCHUS SJICKTPOHHBIX CXEM;

- TUIIOBBIE Y3JIBl M YCTPOMCTBA 3JIEKTPOHHOU TEXHUKHU.

Texuuk momkeH o0JagaTh OOMMMH KOMIETCHITUSMH, BKIIOYAIOMIUMH B CeOs
CIIOCOOHOCTB:

OK 01. Bsi6bupats crioco0s! pemeHus 3a1ad npopecCuoHanbHONU NesITebHOCTU
MIPUMEHUTENBHO K PA3IUYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTb COBPEMEHHBIE CpEACTBAa IIOWCKA, AaHauu3a |
WHTEpIpeTanuu MHPOopMalui, U UHPOPMAIIMOHHBIE TEXHOJIOTUU ISl BBIMOJTHEHUS
3a/1a4 npoeCCUOHATILHON JIEATEIbHOCTH.

OK 03. IlnanupoBath M peaqn30BbIBaTh COOCTBEHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE, MPEANPUHUMATEILCKYIO JEATEIbHOCTh B MPOheCCHOHATLHOM
cdepe, UCNONBb30BaTh 3HAHUSA (DUHAHCOBOW TPAMOTHOCTH B PA3JIMYHBIX JKU3HEHHBIX
CUTYyaIusX.

OK 04. D dexkTrnBHO B3auMOI€MCTBOBATH U PabOTATh B KOJUIEKTUBE U KOMAH/IE.



OK 05. OcymiecTBisiTb ~ YCTHYIO M NHUCbMEHHYIO KOMMYHHUKAIIMIO  Ha
roCyIapCTBEHHOM si3bike Poccuiickoit ®dexepanud ¢ y4eToM OCOOEHHOCTEH
COIMAITLHOTO M KYJIbTYPHOTO KOHTEKCTA.

OK 09. ITonb3oBatbest npodeccruoHanibHON JOKYMEHTauen Ha
rOCY/IapCTBEHHOM U MHOCTPAHHOM SI3bIKAX.

1.4. PexomenayeMoe KOJIMY€CTBO YACOB HA OCBOEHHUE NMPOrPpaMMbl JMCHUILINHBI:
MaKCHUMaJIbHOW y4yeOHOM Harpy3ku odyvaromerocs 72 yaca, B TOM YHUCIIE:

— 00s13aTeNbHON ayTUTOPHON yueOHOU Harpy3ku oOydaromierocs 50 4acos;

— CaMOCTOSITENILHOM paboThl oOydaromerocs 16 yacos;

— TMPOMEKYTOYHAs aTrTecTalus 6 4acos.



2. CTPYKTYPA Y COJAEPKAHUE YUYEBHOM JJUCIHUILJINHBI

2.1. O0bem y4eOHOM JUCHUILIMHBI U BH/BI Y4eOHOH padoThI

Bup yyeOHoit padoThl 3 cemecTp

MaxkcumanbHas ydyeOHas HArpy3Ka (Bcero) 72
O6s13aTeJibHAsI AYIMTOPHAsSI YueOHasi HArpy3Ka (Bcero) 50
B TOM 4YHCJIE!

JIEKIITNH 26

nabopaTOpPHBIC 3aHATHU S 12

IIPAKTUYECKUE 3aHATUS 12
CamocTtosiTesibHAast padoTa 06y4aronerocs (Bcero) 16
IIpome:kyTOUHAs1 aTTeCcTAIUS 6
Dopma npomescymoyHol ammecmayuy HK3aMeH




2.2. TemaTu4yecKHil IJIAH M CO/IePKaHUE Y4eOHOI TUCHUIIMHBI DJIEeKTPOHHASl TEXHNUKA

HaumeHnoBaHue pa3iesioB u Conep:xanue yueOHOro MaTepuajia, 1a0opaTopHble U IPaKTUYeCKHe O6bem YpoBeHnnb
TeM padoThl, CAMOCTOSITEILHAA PAad0oTa 00Y4al0 I XCS 4acoB OCBOEHMHSI
1 2 3 4
Pa3nen 1. @®u3uyeckne 0CHOBBI IOJTYIIPOBOIHUKOBBIX IPUOOPOB 15
Tema 1.1. Conepxanue yaeOHOro MmaTepuaa 7
OnexTpoduznyecKue 30HHas Teopus TBEPAOrOo Tela. 3O0HHBIE JUarpaMMbl JAMAJIEKTPHKA, 1 1
CBOICTBA IOJIYIIPOBOJIHUKOB NOJIYIIPOBOAHUKA, IMPOBOJHUKA. DHEPreTUUECKHE IHarpaMMbl COCTOSHMS
JJIeKTpOHa B TBEPAOM  Telle. DnexkTpodusnyueckue  CBOWCTBA
NOJIYIIPOBOAHUKOB.BHYTpeHHAS cTpykTypa mnosynpoBogHuka. Ilonstue
KOBaJIGHTHOM CBsI3M M ee 0coO0eHHOCTh. CBOOOIHBIE HOCHUTENIM 3apsiia B
MOJIYIIPOBOAHUKE MOHSATUS JBIPKH.
CoOcTBeHHass W IpUMECHas MPOBOAUMOCTb. llomyueHue mnpumecHoi
IPOBOAUMOCTH. Buabl mpumecei, 3aBUCUMOCTb TPOBOJUMOCTH TPUMECHBIX
NOJIYIPOBOAHUKOB OT TEMIEPATYPHI
CamocrostenbHass padora. OCHOBHbIE CBOWCTBAa MaTepHalIOB, IPUMEHSIEMBIX B 6
AJIIEMEHTAX AJEKTPOHHON TEXHUKHU
Tema 1.2. KoHnTakTHBIE U Conepkanue yueOHOro MaTepuana 8
MOBEPXHOCTHBIE SIBJICHUS B OCHOBHBIE TPYIIBI JJIEKTPUYECKHX KOHTAKTOB M TpPEOOBAHHS K HUM. 2 1
MOJTYITPOBOJHUKAX DONEeKTPOHHO-IBIPOYHBIA TIEpexoJq U ero cBoicrBa. BonbrammnepHas
xapakrepuctuka (BAX) p-n nepexona. I[lonsatue npo6os p-n nepexona. Buabt
npobosi. TemnepaTypHble U YacTOTHBIE CBOWCTBa p-n nepexoaa. BrmusHue
temnepaTtypbl HAa BAX p-n nepexona
CamocrositensHass pabota. U3yuenune rpaduyeckoro o0O3HaYEHUSI IJIEMEHTOB 6
ANEKTPUY ECKUX CXEM
Pasznea 2. [TonynpoBoAHMKOBBIE IPUOOPBI 28
Tema 2.1. Copepxanue yaeOHOro MaTepraia 10
[TomynpoBOIHUKOBBIE Y OB O6mme cBenenus. OcHoBHble THOBL Krnaccudukamus, MapKHpOBKa 2 2

OCHOBHBIX THIIOB TMOJYNPOBOJHUKOBBIX JHOMOB. XapaKTEPUCTHUKUA U
napaMeTpbl BRIIPSIMUTEIBHBIX JUO/IOB, CTAOUIMTPOHOB, BapUKamoB. J(nomnbl
[MoTku. XapaKTepUCTHKHU U MapamMeTphl UMITYJIbCUBHBIX, BEICOKOYACTOTHBIX
(BY) u cBepxBbicokoyacToTHhIX (CBY) nuonoB, TyHHENBHBIX JIHOMAOB.
Juonpl 'anna. O6macTu mpuMeHeHus




B ToM 4ncIte npakTUYeCcKUX 3aHATHH 4
1 WNnentudukanus onpeneneHe mapaMeTpoB U BHIOOP MOIYIPOBOJIHUKOBBIX 2
npruOOpPOB: IHOIOB
) Wnentudukanus onpeneneHue mapaMeTpoB U BHIOOP MOIYIPOBOJIHUKOBBIX 2
npuOOpPOB: CTAOMIMTPOHOB
B ToMm yrnciie 1a00paTOpHBIX 3aHATUN 4
1 | MccrnenoBanue BBITPSIMUTEIBHBIX THOJIOB 2
2 | UccnenoBanue crabunuTpoHa 2
Tewma 2.2. bunossipaeie Coneprkanue yueOHOro MmaTepuaa 6
TPaH3UCTOPbI bunonspuasie Tpan3uctopsl. Knaccudukanus. Tumnsl cTpykTyp. YCTpOHCTBO, 2
paborta, ob6o3HaueHue. OcHoBHBIE crocoObl BkitoueHus (Ob, 0D, OK),
OCOOCHHOCTH M XapaKTEpUCTUKU OSTHX CXEM BKJIIOYeHHs. BxoaHble u
1 | BBIXOAHBIE CTATHUECKHE XapaKTEPUCTUKU. JIMHAMUYECKUN pEXKUM pabOThI
TpaH3ucropa. TemmepaTypHble M YacTOTHBIE CBOMCTBA OHUIIOISPHOTO
Tpan3ucropa. VMmynbcHbI pexuM paboTel TpaH3uctopa. CoOCTBEHHBIE
IIyMbI OUMOJIIpHOro TpaH3ucTopa. CuiioBbie TpaH3ucTopel IGBT
BxonHble M BBIXOIHBIE CTaTHYECKHE XapAKTEPUCTHKHU. J(MHaAMU4eCKUi 2
pexuM paboThl TpaH3ucTOopa. TemieparypHble M YacTOTHBIE CBOMCTBA
2 | OGUMONSIpHOrO TpaH3HCTOpPA. VIMIYIbCHBI peXuM pabOThl TpaH3UCTOpA.
CoOcTBeHHBIE HIYMBI OUMOJSIPHOrO TpaH3ucTOpa. CHIIOBBIE TPaH3MCTOPHI
IGBT
B ToMm uncne 1abopaTOpHBIX 3aHATHI 2
1 ‘ HccenenoBanue OMIOISIPHOTO TPAaH3UCTOPA, BKJIOYEHHOT 0 o cxeme ¢ 0D
Tewma 2.3. Ilonessie ConepkaHue yueOHOIro MaTepuaa 6
TPaH3UCTOPBI [ToneBbie  (YHUTIONSpHBIE) TpaH3UCTOPBl. (OCOOEHHOCTh, CTPYKTYDA, 2

OCHOBHBIE THUIIBI, O0JacTW mNpuMeHeHHs, Kiaccudukanus. IlomeBbie
TPaH3UCTOPBI C YIPABISIIOMIKAM pP-h nepexogoM. Ycrporctso. [IpuHuun
pa®oTbl. OCHOBHBIE CIIOCOOBI BKIIIOUEHUS. XapPAKTEPUCTUKU U MapaMeTpshl.
[Tonessie Tpan3ucropel MII cTpyKTypel C M30JMPOBAHHBIM 3aTBOPOM: C
UHAYIIUPOBAaHHBIM U BCTPOECHHBIM KaHANOM. Y cTpoiicTBO. [IpuHInm paGoThl.
MJIIT-TpaH3ucTop  Kak  JIMHEWHBIA  YETHIPEXIIOJNIOCHUK. Y CIIOBHOE
rpaduueckoe ooo3HaueHue. Cunosie Tpanucropsl MOSFET




B ToM 4mcIie npakTUYeCKUX 3aHATUI 2
1 ‘ Pacuer h-napameTpoB TpaH3UCTOPOB
B Tom umciie 1abopaTopHBIX 3aHATUI 2
1 HccnenoBanue noJjieBOro TpaH3ucTopa, BKIOUYeHHOro no cxeme ¢ OU, OC u
03
Tewma 2.4. Tupucropsl Conepxkanue yueOHOr0 MaTepuaa 3
OO6mue cBeneHus. YCTpolCTBO U pekuM paboThl. OCHOBHBIE (PU3HUYECKUE 1
| | mpouecch. [IpuHnun neiictBusi, napamerpel, ocobeHHoctn BAX. Cxemsl
BKJIIOUEHMSI PA3JIMUYHBIX TUIIOB TUPUCTOPOB U OCOOEHHOCTH HX PaOOTBHI.
YcnoBHoe rpaduyeckoe nzodpaxeHure u Mapkuposka. O61acTu npuMeHeHus
B Tom unciie 1abopaTOpHBIX 3aHATUN 2
1 ‘ HccnenoBanue tupucropa
Tewma 2.5. Onrosnexkrponnsie | Comepkanne yaeOHOro MaTepuaia 6
npubopsI Ceeronuonbl. YCTpoicTBO. XapaKTepUCTUKH M mapameTpbl. [IpuMeneHue. 2
O6o3nauenune. @PotonpueMHuku. Ontudyeckue U (HOTOIIEKTPUUECKHE
sBJIeHUs B monynpoBoanukax: Knaccupukamus. doropesucrop, hotoauon,
1 | doTorpan3uctop, GOTOTUPUCTOP. YCTPOHCTBO. XapaKTEPUCTHUKH H
napametpsl. [lpuanun paGotel. IIpumenenue. Ob6o3znauenue. ONTPOHBHI.
CrpykTypHasg cxeMa ONTpOHOB. PaszHoBuaHOCTM oNTpoHOB. [lpmHIun
paboTel. [Tapamerpsl u xapaktepuctuku. OO03HaYCHHE
B TOM yncIie npakTH4eCcKuX 3aHITHI 2
| ‘ Wnentudukanys 1 onpeaeneHue napaMmerpoB GOTOTPaH3UCTOPOB
B ToMm unciie 1abopaTOpHBIX 3aHATUI 2
1 ‘ HccnenoBanue cBETOANOIHBIX U (DOTOAMOIHBIX TPUOOPOB 2
Pasnea 3. YcrpoiictBa oTo0paskeHust uHGpopMauuu 6
Tema 3.1. O6umme ceenenus | Copeprkanue yueOHOro MaTepuasia 2
00 2JIEKTPOBAKYYMHBIX Knaccudukanus saeKTpOBaKyyMHBIX HpUOOpPOB. DJIEKTPOHHAs 3MHUCCHUS,
npubopax. DIEKTPOHHbBIE BUJIBI dSMUCCHH. Monenb npubopa BaKyyMHOH 3JIEKTPOHUKH. DJIEKTPOHHbIE
JIaMIIbI | | JammbL BakyymHBIE ~ OMOH, TPUOA, MHOTORJIEKTPOAHBIC  JIAMIIBI.
DneKkTpoBakyyMHble MuUKpoJamiibl. O0o3Hauenue. Ycrpoicrso. IIpuHiun
paboTtsl. [TapameTpsl U XxapaktepucTuku. [ToHsATHE TMHATPOHHOTO 3¢ deKTa.
O6s1acTH IPUMEHEHHUSL.
Conepkanue yueOHOro MaTepuaa 4




Tema 3.2. YcerpoiictBa Knaccugpukanus. OcHOBHbIE mapaMeTpbl  YCTPOICTB  OTOOpaykeHHs 2
0TOOpakeHus HPopMaIuu nndopmaruu. Kuakokpucraumueckue (KK wuwmu LCD)-MoHUTODEL.
1 | YerpoiictBo. TexHHUECKHE XapaKTEpUCTUKU. [[OCTOMHCTBA M HEAOCTaTKH
tunoB matpuil. Ilnasmennsie, ceroguoansie: LED, OLED-unaukatopsl.
YcTpoiicTBo U npuHIUT paboTel. [IpuMmenenue.
B TOM yncIie npakTU4eCKUX 3aHITHI 2
1 ‘ [Tpunuun peiicteus XKK- naankaropa
Pa3nen 4. AHasioroBasi cCXeMOTeXHUKA 12
Tema 4.1. DneKTpoHHbIE Conepxanue yaeOHOro MaTepuaa 6
yeuauteau. OCHOBHbBIE O6mme cBenenus. Kamudukanus. OCHOBHbIE TEXHHUYECKHE MOKA3aTeIu 2
CBOMCTBA yeusmarteneid. O6patHseie csizu (OC) B yemurene. Bisiaue OC Ha OCHOBHBIE
nokasarenu ycunurens. [IoHsITHe yCTONYMBOCTH YCUIIUTETIS.
1 | Knacce ycmnienust: A, B, AB, C, D. YcunutenbHble KacKaabl Ha OUITOISIPHOM
Y MOJIEBOM TpaH3uCcTOpax. CXeMbl, HA3HAYEHHUE 3JIEMEHTOB, CPABHUTEIbHBIN
aHaim3. CXembl MOCTPOEHUS YCWIHTEIEH MOIIHOCTH. MHOrOKacKaJgHble
YCUIIUTETN
VYcunurenbHble Kacka/lbl Ha OUIOISPHOM U MOJIEBOM TpaH3ucTopax. Cxemsl, 2
2 | Ha3HAYEHHUE HIEMEHTOB, CPABHUTEJIbHBII aHAIIN3.
CxeMbl NOCTPOCHHUSI YCUIIUTEIeH MOIITHOCTH. MHOIOKacKaIHbI€ YCUIINTEITN
B TOM yncIie npakTH4eCcKuX 3aHITHI 2
1 \ Pacuer ycunuTenpbHOro Kackaaa Ha OUIOJIIPHOM TPAH3UCTOPE
Tema 4.2. OnepaniiOHHbIC 4
Conepxanue yueOHOro Mmatepuaa
YCUJIUTEIN
Onepanvionnsle  ycuiutend. Hasnadenue. OCHOBHBIE OCOOCHHOCTH, 2

cBoiicTBa M mapameTpsl uaeanbHoro OY. Cxemorexuuka OY. OcobeHHOCTH
peanbHblx OY. Tunosbsie y31bl Ha 6a3ze OY: cymMMaropbl, BBIYUCIUTENH,
UHTErpaTtopbl, AuddepeHuuaTopsl, Kommnapatopsl. (OCHOBHBIE CEpUU
uHTerpaiabHeix OY.

Tunossie cxembpl Ha OVY. IllupokononocHsle ycunutrenn. OCHOBHbIE
TpeOboBanuss K HuUM. C(CxeMa  KOpPpEeKIMH  aMIUIUTYJ0-4aCTOTHOM
xapaktepuctuku (AUYX) m mepexomHoit xapakrepuctuku. [loBTopuTenu
HanpsbkeHust. Vi30upaTenbHble U pe30HAHCHBIE YCUIIUTENN

10




B ToM 4ncIte npakTUYeCcKUX 3aHATHH

[IpyHIMI el CTBUS MHBEPTUPYIOLLETO U HEMHBEPTUPYIOLLErO YCUIIUTENS Ha

'oy.
Pazgea S. UCTOYHMKH TUTAHUA 8
Tema 5.1. OcHoBHBIE Conepkanue yueOHOro MaTepuana 2
MOHATHS 00 UCTOYHUKAX Wcrounuku nuranus. Knaccudukarus. OcHOBHbBIE TapaMeTphl.
MUTaHUS @OyHKIMOHAJIbHASA CXEMa BTOPUYHOI'O HCTOUYHUKA TUTAHUS U Ha3HAUEHHE €€
1 | ocHOBHBIX 0J10kOB. Bempsimurenu. Tumel Bempsimuresneid. OCHOBHBIE
napaMeTphl.
Huseptopsl. [IpeoOpazoBareny HaNpsKEHUs] U 4aCTOTHI
Tema 5.2. Crabummuszatopel | Conepikanue y4eOHOro MaTepraa 6
HaIIpADKCHHA H TOKa Knaccugukanus crabunmsatopos. JInHelHbIe cTaOMIN3aTOPBHI. 2
CrpykrypHble cxemsl. [Ipunuun pabotsl. UMynbCcHbIE CTaAOMIN3ATOPbI
1 | nanpsokenusi. CTpykTypHble cxembl. [IpuHiun pabotsl. OCHOBHbIE
0COOEHHOCTH UMITYJIbCHBIX CTAOUIN3aTOPOB.
CraOunn3aTopsl HAPSHKEHUS M TOKA B HHTETPAIbHOM MCHOJHEHUN
CamocrosiTenpHas pabota. Mcnonb3oBaHue B 3JIEKTPOHHON TEXHUKE HHBEPTOPOB 4
Y CTaOUJIN3aTOPOB
ITpome:KyTOUYHAsSI aTTeCTALMS 6
Bcero 72

11




3. YCJIOBUSI PEAJIM3ALIMU PABOYEI MPOTPAMMBI YUEBHOM
JTUCTUTIIAHBI

3.1. TpeGoBaHUsA K MUHMMAJIbHOMY MATEePHAIbHO — TEXHUYECKOMY 00ecIreqdeHHUI0

Peanuzanust mporpaMmbl  TUCHMIUIMHBI  TpeOyeT Haiuuusg JgabopaTtopuu
3JIEKTPOHHOW TEXHUKHU:

- pabodee MecTO IpernojaBaress, 000pya0BaHHOE MEPCOHAIBHBIM KOMIIBIOTEPOM
C HEOOXOAMMBIM JIMIIEH3MOHHBIM TPOrpaMMHBIM  OOecriedeHueM OoO0IIero u
npodeccuoHanbHOro HazHaueHus:, MOVY;

- paboume MecTa 1O KOJMYECTBY OOYJaIOMUXCS C TEPCOHAIBHBIMU
KOMITbIOTEpaMH (MOHOOJIOKAMH) WM HOYTOYKH C HEOOXOJMMBIM JIMIICH3UOHHBIM
IpPOrpaMMHBIM 0OecTieueHreM O0IIETo U MPOPECCUOHAILHOIO Ha3HAUYCHHS;

- TIOKaJIbHAsI CETh C BbIX0JI0M B MIHTEpHET;

- KOMIUIEKT MPOEKIIMOHHOTO 000pyA0BaHUs (MHTEPAKTUBHAS JIOCKA B KOMILIEKTE
C IPOEKTOPOM WJIM MYJbTUMEIUUHBINA TPOEKTOP C SKPAHOM );

- ammapaTHbIE W/WIW TMPOrPaMMHO-AMIMApaTHBIE KOHTPOJILHO-U3MEPUTEIHHBIC
npuOOpbl (MYJIBTUMETPBI, T€HEPATOPhl, OCHWLIOrpadbl, PEryJIHpyeMble HUCTOYHUKHU
MUTAHUS, YaCTOTOMEPHI, AHAIU3ATOPhl CUTHAJIOB UJIM KOMOWMHUPOBAHHBIE YCTPOIMCTBRA);

- Ha0OPBI AJEKTPOHHBIX KOMIIOHEHTOB aHAJIOTOBOM U TU(PPOBON CXEMOTEXHUKH;

- 1abopaToOpHbIEC CTEH B WIH MIATHOPMBI IJIs1 U3YUEHUS PA3JIMUYHbBIX aHATOTOBBIX
U IU(POBBIX CXEM.

3.2. UndopmanuoHHoe odecriedyeHre 00y4eHus

IlepeueHb peKoOMeHAYeMbBIX Y4YeOHBbIX uU3AaHuii, HWHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPHI

3.2.1 OCHOBHBIEC HCTOYHUKH:

1. Tampnepur M.B. Onexrponnas texnuka: yueOnuk / M.B. Tanpnepun. — 2-e
m3a., ucnp. u jgon. — M. U «DOPYM»: HMHOPA-M, 2017. — 352 c. —
(ITlpodeccuonanbHoe oOpazopanue). ISBN: 978-5-8199-0176-2.

2. [Ipoxopos C. I'. Ananoroast 37eKTpOHUKA B TpUOOpOCTpoeHUH. PyKOBOACTBO
o pemreHuro 3aaay : yaeoHoe nocoodue mis CIIO / C. I'. Tlpoxopos, O. B. llungop. —
Cankr-IlerepOypr : Jlanb, 2021. — 244 ¢. — ISBN 978-5-8114-6831-7.

3. CxopusikoB B. A. OOmiast 3JIeKTpOTEXHHUKA U 3JIEKTpOHHKA : yueOHuk 11t CI1O
/ B. A. CxopusikoB, B. SI. ®ponos. — Caukt-IlerepOypr : Jlans, 2021. — 176 c¢. — ISBN
978-5-8114-6758-7.

4. TepexoB B. A. 3agauHuk no 3JIEKTPOHHBIM IIprOOpaM : yueOHOe rmocodue AJist
CIIO / B. A. Tepexos. — Cankr-Ilerepoypr : Jlans, 2021. — 280 c¢. — ISBN 978-5-8114-
6891-1.
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3.2.2 DNeKTpOHHBIE U3/IaHMUS:

1. CkopnsikoB B. A. OOmiast 37eKTpOTEXHUKA U AJIEKTPOHUKA : YUEOHUK ISt
CIIO / B. A. Ckopnsikos, B. . ®ponos. — Cankr-llerepOypr : Jlanb, 2021. — 176 c. —
ISBN 978-5-8114-6758-7. — Tekcr : 251eKTpoHHBIN // JIaHb : 37IeKTPOHHO-OMOIMOTEUHAS
cucrtema. — URL: https://e.lanbook.com/book/152469 — Pexum noctyna: 1jsi aBTOpU3.
II0JIb30BATEIIEH.

2. TepexoB B. A. 3agayHuk 10 3JEKTPOHHBIM MpUOOpaM : yueOHOe mocooue
st CITO / B. A. TepexoB. — Cankrt-IletepOypr : Jlans, 2021. — 280 c. — ISBN 978-5-
8114-6891-1. — TekcT : anexkTpoHHbIH // JIaHb : 3IEKTPOHHO-OUOIMOTEYHAsI CUCTEMA. —

URL: https://e.lanbook.com/book/153659 — Pexum poctyna: st aBTOpPH3.
I10JIb30BATEIIEH.
3. Xamanynmua 3. @. OcHOBBI PaMO’JIEKTPOHUKHU: METOAbl M CpEACTBA

M3MEpeHuli : ydeOHOe TocoOue I CpemHero mpodecCHOHATBLHOTO O00pa3oBaHUS /
D. ®. Xamagynun. — MockBa : FOpaiit, 2020. - 365 c.— (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-10396-0. — TekcT : 3J1€KTpOHHBII

4. Momun, E. JI. DnekTpoHHKa U CXEMOTEXHHKA : y4eOHOE mocobue s
CIIO / E. JI. omuu. — CapatoB, Mocksa : [Ipodo6pazoBanue, At [lu Ap Menua,
2020. — 125 c. — ISBN 978-5-4488-0840-1, 978-5-4497-0538-9. — TekcT :
AJIEKTPOHHBIN // DHEKTpoHHBIM pecypc udpoBoil obOpazoBarenbHOU cpeapl CITO
PROFob6pazosanue : [caiit]. — URL: https://profspo.ru/books/94932

5. [TeikoB, B. B. BBeaenue B pagno3JeKTPOHUKY : YUEOHUK U MPAKTUKYM
Ut cpeHero mpodeccuoHaabHoro oopasoanus / B. B. LlITeikoB. — 2-¢ u3a., uchp. u
non. — MockBa : IOpaiit, 2020.— 228 c. — (IlpodeccronanpHoe 00pa3zoBaHHE). —
ISBN 978-5-534-09209-7. — Texkcr : anektponnsiii // OBC IOpaiit [caiiT]. — URL:
https://urait.ru/bcode/452288

3.2.3 HTepHeT pecypchl:

1. «PaguoJlonmany: CauT. [D71eKTpOHHBIIA pecypc]. URL:
https://www.rlocman.ru/

2. RadioRadar - snextponnsiii moprai: Datasheets, service manuals, cxemsl,
anekTpoHuka, KomnoHeHTsl, CAIIP,CAD. [Onexrtponnsiii pecypc]. — URL:
https://www.radioradar.net/about_project/index.html/

3. IlasanbHuk: cat. [DnekTpoHHbld pecypc]. — URL: http://cxem.net

4. Panuobubnmnoreka: cauT [ ONEeKTPOHHBIN pecypc]. — URL:
http://radiomurlo.narod.ru/HTMLs/RADIO_cxemy.html
5. Poccuiickuil npombllIeHHBIA MopTan [DnekTpoHHbIM pecypc]. — URL:

http://www.rospromportal.ru/
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4. KOHTPOJIb U OLIEHKA PE3VJbTATOB OCBOEHMUSI
TUCTMTIIAHBI

KoHTponb ¥ oOnEHKa pe3yJlbTaTOB OCBOEHUS JUCLUIUIMHBI OCYIIECTBISETCA
npernojaBaTe’eM B MPOIECce MPOBEACHUS MPAKTHUECKUX 3aHATHM U J1a00paTOpHBIX
paboT, TeCTUPOBAaHMS, a TaKXKE BBHIMIOJIHEHUS OOYYAIOIIUMUCS WHIWBUAYATbHBIX

3aJJaHU M, IPOCKTOB, UCCIIETOBAHUM.

Pesynomamut 00yuenusn

Kpum epuu OueHKu

Memoowt ouenku

HepequL 3HaHHﬁ, OCBAMBACMbIX B PAMKaX JUCHHUILIMHBI

- CYITHOCTh (PU3UYECKHUX MPOIIECCOB,
IPOTEKAIOUINX B 3JIEKTPOHHBIX
npubopax ¥ ycTpoicTBaX: dJEKTPOHHO-
JBIPOYHBIN P-N-TIEPEXO/1, KOHTAKT
MeTaJUI-TIOIYIPOBOIHUK, TTEPEXO]T
[oTku, a¢dexr 'ana, nuHATPOHHBII
addekT u np.;

- YCTpOHCTBO, OCHOBHbBIE TAPAMETPHI,
CXEMBbI BKJIFOUEHHUSI JIEKTPOHHBIX
MpUOOPOB W MPHUHIUIIBI IIOCTPOCHUS
ANIEKTPOHHBIX CXEM;

- TUTIOBBIE Y3JIbI U YCTPOMCTBA
JJEKTPOHHON TEXHUKHU

- IPaBUJIbHBIC U YCTKHE
OTBETHI Ha KOHTPOJIbHBIE
BOIPOCHI U TECTHI;

- TJlyOMHa TOHUMAHMUS
0coOeHHOCTeN (pr3nUecKnx
IIPOL[ECCOB, TPUHIIUIIOB
MOCTPOEHUS U paboThI,
IpPUMEHEHUS SJIEKTPOHHBIX
npruOOpPOB U YCTPOKHCTB;

- TIyOMHA TOHUMAHUS
YCTPOKCTBA, OCHOBHBIX
[1apaMeTpoB, CXEM
BKITFOUCHHSI DJICKTPOHHBIX
puOOPOBH MTPUHITUIIOB
MIOCTPOEHUS DIIEKTPOHHBIX
CXEeM;

- ONTUMAJILHOCTh

TIPUMEH CHUS THITOBBIX
Y3JI0B U YCTPOMCTB
AJEKTPOHHON TEXHUKH

YcTHBIN onpoc.
TectupoBanue.
[lonroToBka noknana
Y MIPE3EHTALUH 10
3aJJaHHOU TEME.
AHanu3 pe3yJibTaToB
BBIIIOJIHEHUS
CaMOCTOSITEJIbHOI
paboThI

IlepeyeHb yMeHHUIi, 0cBaBaeMbIX B pAMKAaX JAUCHHUILIMHBI

- OIIPENeNIATh U aHAIM3UPOBAThH
OCHOBHBIE IIapaMETPbI JIEKTPOHHBIX
CXeM;

- OmpenensaTb paboTOCOCOOHOCTh
YCTPOMCTB 3JIEKTPOHHON TEXHHKH,

- IPOM3BOUTH MOJOOP IEMEHTOB
3JIEKTPOHHOM anmnapaTypsbl MO 3aJJaHHbIM
napameTpam

-TOYHOCTb U TPAMOTHOCTh
OTIpE/ICIICHHS U aHaIn3a
OCHOBHBIX MTApPaMETPOB
AJIEKTPOHHBIX CXEM U
OLIEHKU PaboTOCIIOCOOHOCTH
YCTPOMCTB 3JIEKTPOHHOU
TEeXHUKU;

-OBICTPOTA ¥ TEXHUYECKAsI
IrpaMOTHOCTb 110100pa
3JIEMEHTOB JJIEKTPOHHOU
anmapaTypsl 10 3aJaHHBIM
napameTpam;

- CKOPOCTbh OpUEHTAlIUH B
paszienax CrpaBOYHOU

JUTEpaType

DKcnepTHast OlleHKa
pe3yJIbTaToB
JeSITeIIbHOCTH
CTYZCHTOB TIPH 3aIUTE
nabopaTopHbIX paborT,
TECTUPOBAHMUS,
MIPOBEPOYHBIX pabOT U
JIp. BUJIOB TEKYIIIET O
KOHTPOJIS
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5. ®OHAbI OIIEHOYHBIX CPEJICTB
(3 cemecTp)

JIns OCYILIECTBIEHUSI TEKYLLErO KOHTPOJIA M IPOMEXYTOYHOM aTTECTallUU
ucrnoib3yerca uHpopMmanus H3 OaHKa KOHTPOJIbHO-U3MEPUTENbHBIX MaTepUalIOB,
xpansmuxcs B [IIK, kotopsie nepuoanyecku OOHOBIISAIOTCS.

Bomnpocsl! k 5k3aMeny:

. DIIEKTPOHHO-/IBIPOYHBIN IIEPEXO U €r0 CBOKCTBA.

. Beinpsimutensabie quoasl. BAX. [Tapametpsl.

. UmmynbcHbie quosl. Cxema BKIIIOUeHUs. BpeMeHHble tuarpaMMbl padoTHI.
. Crabunutponsl. BAX. ITapameTrpsl. Cxema BKIIOYSHUSI.

. Crabucropst BAX. IlapameTpsl. Cxema BKIIOUCHHUSL.

. @oTonpuoOOpHI.

. CBeroaunonpl. COTHEYHBIE IIEMEHTHI.

. ONTPOHBL.

CTpykTypa U NPUHIUI pabOThl OUIOISPHOrO TPAH3UCTOpa TUMA P-n-p.

O 0NN AW —

YTO.

10. CtpykTypa U mpuHUUI pabOThl OUIONISIPHOIO TPaH3UCTOpa THUMA N-p-n.
YTO.

11. IlpuHuun ycuiaeHus TpU MHOMOIIM TpaH3ucTopa. (Cxema YCUIIUTENS.
Hasnauenue snemenTtoB. ['paduueckoe nosicHeHue padoThl.

12. Cxema BrIroueHus ounomnspHoro tpanzucropa ¢ O9. [lapameTpsr.

13. Cxema BrioueHus: bunossipHoro tpanzucropa ¢ Ob. ITapameTpsi.

14. Cxema Bximrouenus ounomnspuoro tpanzucropa ¢ OK. ITapametpsr.

15. Cratuueckas U JUHAMHUYECKAs XapaKTEPUCTHUKA TPAH3UCTOPA.

16. KimroueBoii pesxkum padoThl Tpansuctopa. Cxema. ['padudeckoe mosicHeHuE
paboThI.

17. IloneBpie TPaH3UCTOPHI C yOpaBisieMbIM p-n nepexoaoM. Craruueckue
XapaKTEPUCTHUKHU.

18. IToneBbie TPAH3UCTOPHI C U3OIUPOBAHHBIM 3aTBOPOM M MHIYILIUPOBAHHBIM
KaHaIOM. CTaTUYECKUE XapaKTEPUCTHUKU.

19. TloneBble TpaH3UCTOPBI C HU3O0JIMPOBAHHBIM 3aTBOPOM M BCTPOEHHBIM
KaHAIOM. CTaTUYECKUE XapaKTEPUCTHUKU.

20. CtpykTypa u pabora gunucropa. BAX. ITapamerpsl.

21. Tpunucropel. Ctpykrypa. Ponb ynpasnsomero snekrpona. CeMencTBo
BAX.

22.CBeTOONOIEI.

23. ®OTORIEKTPOHHBIE MTPUOOPHI.

24. OnTpoHslI.
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25. DNEKTPOHHBIE JaMIIbI.
26. [IpenBaputenbubiii kackan YHY Ha TpaH3uCTOpE, BKIIOYEHHOM IO CXEME
¢ OD. CMmerienue u cradwIn3anus.
27. IlpensaputenbHbiid kackaa Y HY Ha TpaH3uCTOpE, BKIIFOUEHHOM IO CXEME
¢ OK (aMUTTEpHBIN TOBTOPUTEIH).
28. JIByXTaKTHBII BBIXOJHOM KacKaj Ha TPaH3UCTOpax ¢ TPAaHCPOPMATOPHBIM

BBIXOJ0M.

29. JByxTakTHbINl OecTpaHchopMaTOpHbIM BbIXOAHOM Kackan YHY Ha

TPaH3UCTOPAX.

30. OrpunatenbHas obOpatHas cBsizb (OOC) B ycunurtensx. Bnusnue e€ Ha
cBorictBa ycuiutens. [Ipumepsl cxem ycunureneit ¢ OOC.
31. Ycunurenu nocrosiuaoro toka (YIIT). Hpeiid nynsa. MoctoBas cxema

VIIT.

32. bazopas cxema oneparuonHoro ycwiuteis (OY) cepuu 140. [Tapamerpsl,
aMIUTUTYJHAs XapaKTEePUCTHUKA.

33. I[Ipumepsl noctpoennst Ha OY aHAOrOBBIX YCTPOMCTB.

34. OgHoda3HbIe CXEMBbI BBITIPSIMIICHHS.

35. YnpaBnsieMblil BBIIPSIMUTENb Ha TPAH3UCTOPAX.

36. CrinaxuBaromue GunbTpbl. HazHaueHue.

37. IlapaMmeTrpuueckuii cTabUInU3aToOp MOCTOSHHOTO HAIIPSIAKECHMUSL.

38. KomneHcalnoHHbI cTaOMIn3aTop MOCTOSHHOTO HANPSHKEHUSI.

39. IlpeoOpa3zoBaTenb NOCTOSHHOI'O HAMPSKEHUS B IEPEMEHHOE.

40. Tpexda3Hblil THBEPTOP HANPSHKEHUS.

dopMa KOHTPOJIA

Kpurepnu oneHku pe3yJibTaToB

KOHTpOJIbHas paboTa

pPe3yJabTaToB o0y4eHUs
00y4ueHmust
[IpakTHyeckas, «OTJIMYHO» BBICTABJISICTCS 00yYArOIIEMYCs, €CIi PaboTa BBIMOJHEHA
IPOBEPOYHAs, MOJTHOCTBIO, WJIM B HEH HMMEIOTCS HECYIIeCTBEHHBIC OINMMOKHU; Ha

KaueCTBEHHbIE W  TEOPETHYECKHE BOIPOCHl J1aH  TOJHBIMH,
MCUEPIIBIBAIOIINN OTBET JIMTEPATYPHBIM SI3BIKOM C COOJIOJEHUEM
TEXHUYECKOM TEPMHHOJIOTMH B  ONPEICICHHOW  JIOTHYECKOM
MOCJICIOBATEIPHOCTH, MTPUBOAUT HOBBIC MPUMEPHI, YCTaHABIMUBACT
CBSI3b MEXKIY H3y4aeMbIM M pPaHEE HM3YYCHHBIM MaTEPHAJIOM II0
KypCy, yMEET MPUMEHUTH 3HAHUS B HOBOM CUTYaIlHH;

«XOPOIIO» BBICTABIIACTCA 00YYAIOIIEMYCsl, €CJI pab0Ta BBIMOIHEHA
IIOJIHOCTHIO MJIK He MeHee yeM Ha 80 % oT o0beMa 3amaHus, HO B HEH
UMEIOTCSI HEJOYeThl W HECYIIECTBEHHBIE OINMOKH; OTBET Ha
KaueCTBEHHbIE M  TEOPETUYECKHE BOIPOCHl  YIOBJICTBOPSET
BBINICTICPEYUCIICHHBIM TPEOOBAHUSM, HO COJIEPKUT HETOYHOCTH B
U3NIOKeHUH  (AKTOB,  OMNPEACICHHUH, TIOHATHH, OOBSICHCHUHN
B3aMMOCBSI3€M, BBIBO/IAX U PEIICHUU 3a]1a4; YUaIlIUKUCs UCIBITHIBACT
TPYAHOCTH B TPUMEHEHWM 3HAHUW B HOBOW CUTyallud, HE B
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JOCTAaTOYHOH Mepe UCHONb3yeT CBS3M C paHee HU3YYCHHBIM
MaTepUAIOM.

«yIIOBJICTBOPUTEILHO»  BBICTABIISACTCS  OOy4aromeMycs,  eCid
BBIIIOJTHEHA B OCHOBHOM BEpHO (00BEM BBHINOJHEHHOH 4YacTh
COCTaBIIIET He MeHee 2/3 or olmero o0bema), HO JAOMYILICHBI
CYILIECTBEHHBbIE = HETOYHOCTH;  OOydaroluiics  OOHapyXuBaeT
MOHMMaHHEe Y4eOHOro MaTepualia TpU HEAOCTATOYHOW IOJHOTE
YCBOCHHS TIOHSATHH W 3aKOHOMEPHOCTEH; yMeeT TpPUMEHSThH
NOJTy4YEeHHBIE 3HAHUS TIPU  PEIICHWHW TOPOCTBHIX  3aJad ¢
UCIIOJIb30BaHUEM TOTOBBIX (DOPMYJI, HO 3aTpyIHSETCS TIPU PELICHUN
KaueCTBCHHBIX 3a/lad H CIOXHBIX KOJWYECTBEHHBIX 3ajad,
TpeOyIoIMX npeodpazoBanus Gopmy.

«HEYJIOBJIETBOPUTEIBGHO» BBICTABIICTCS OOYYalOIMEMyCs, €CIH
paboTa B OCHOBHOM HE€ BBINOJHEHa (00BEM BBIOJHEHHOW 4YacTh
MeHee 2/3 oT o0uiero oobema 3aanust); o0ydaromuiics MoKa3bIBaeT
HE3HAHWE OCHOBHBIX IIOHATHH, HENOHUMAaHHWE H3YYCHHBIX
3aKOHOMEPHOCTEH W  B3aUMOCBS3EH, HE  yMeeT  pemarb
KOJINYECTBEHHBIE M Ka4ECTBEHHBIC 3aJaUH.

TectupoBanue

OuenuBaerca au@depeHIIupPOBaHHO B COOTBETCTBUU C KPUTEPHIMU
OLIEHOK

VYeTHbII onpoc

«OTJIMYHO» BBICTABIISIETCS 00yUYaroIeMycCs, €CJIU OH MOJHO PaCKPhLI
coJep)kaHUe MaTeprala B 00beMe, MPeayCMOTPEHHOM MTPOrpaMMON;
HN3JI0KNJT MaTCpI/IaJ'I FpaMOTHI)IM SI3BIKOM B onpeneneHHOﬁ
JIOTUYECKOM MOCJICAOBATENHHOCTH, TOYHO UCIIONIB3Y ST
MaTeMaTquCKYIO nu CHCHI/IaJ'II/ISI/IPOBaHHYIO TepMI/IHOJ'IOFI/IIO 158
CHMBOJIMKY; MPABUJIBHO BBIMOJHUI Tpadudeckoe M300pakeHue H
UHBIC YEpPTEKU U TpaduKH, COMYTCTBYIOIIME OTBETY; MOKa3al
YMCHI/IC I/IJIJIIOCTpI/IpOBaTB TeOpeTI/I‘ICCKI/Ie ITIOJIOXKCHUA KOHKpCTHLIMI/I
nmpuMepamMu, NpuUMCHATL UX B HOBOU CUTyalluu IIpHU BBIIIOJHCHUHU
MPAKTHYECKOTO 3aJaHUsl; MPOJIEMOHCTPUPOBAI YCBOCHHE paHeEe
H3YUYCHHBIX COINYTCTBYHOIIUX BOIIPOCOB, C(l)OpMI/IpOBaHHOCTB nu
YCTOWYMBOCTb HCIOJIB3YEMBIX IIPU OTBETE YMEHUH U HaBBIKOB;
OTBE€YaJI CAMOCTOATCIBHO 663 HaABOIAIIINX BOHpOCOB.

«XOPOIIOY» BHICTABJISAETCA 00YyYaIOIIEMYCsl, €CIId OTBET UMEET OJIUH
W3 HEJIOCTATKOB: B U3JIOKEHUHU JIOMYIIEHBI HEOOJbIITNE TPOOEIIbI, HE
HCKAa3UBIINEC JIOTUYECCKOIo U I/IH(i)OpMaI_[I/IOHHOFO coz[epmaHI/m
OTBETA; HET ONPEACICHHOW JIOTMYECKOW IOCIEI0BATEIbHOCTH,
HCTOYHO chonwyeTcs[ MatTeMaTu4decCKasa Hu Cl'[eI_II/IaJ'H/ISI/IpOBaHHaH
TCPMHUHOJIOTHA WU CUMBOJIMKA, JOIYIICHbI OAMH-ABA HCAOYCTA IIpH
OCBCIICHHNHW OCHOBHOI'O COACpP)KAHHA OTBETA, HCIIPABJIICHHBLIC II0
3aMEUaHMIO TPerojaBaTelis; JOMYIIEeHbI OIMMOKa WJIM Oojiee IBYX
HCIO0YCTOB HpI/I OCBCIICHUU BTOpOCTGHCHHI)IX BOHpOCOB nin B
BBIKJIQJIKAX, JIETKO KCIIPABJICHHBIE 1O 3aMEUYaHHI0 WM BOIPOCY
MperoaBaTers.

((y,Z[OBJIeTBOpI/ITeJIBHO» BBICTABJISICTCA 06yqa10meMyC51, cCJin
HEMOJIHO WM HEMOCIIEAOBATEIbHO  PACKPBITO  COJAEpKAHUE
MaTeprayia, HO TIOKa3aHO O0Ilee MOHUMAaHHUE BOIMPOCA, MMENUCH
3aTPYAHCHUA WJIM JOITYIICHBI OH_II/I6KI/I B OINPCACICHUUN HOHSITI/II7I,
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UCTOJb30BAaHUU  TEPMHHOJOTHHM, dYepTexax, OJOK-CXeM U
BBIKJIAJIKaX, WCIPABJICHHBIE TIOCJIE€ HECKOJIbKUX HABOASIINX
BOIIPOCOB  IIpernojaBaTens; oOydawooluuiics He CHpaBUIICS C
NPUMEHEHUEM TEOPHUH B HOBOW CHTyallMM TIPU BBIMOJHEHUU
MPAKTUYECKOTO 3aJaHus, HO BBIMOJHUI 3aJaHUsl 00s3aTEIBHOTO
YPOBHSI CIIO)KHOCTHU IO JIAHHOW TeMe€; IPU 3HAHUU TEOPETUYECKOI0
MaTepuana  BBISIBJICHA  HEJOCTaTOYHas  C(HOPMHUPOBAHHOCTH
OCHOBHBIX YMEHUM U HABBIKOB.

«HEYJIOBJICTBOPUTEILHO» BBICTaBJISETCSl 00ydaroleMycs,, eciu He
pPackpbITO ~ OCHOBHOE  COJEp)KaHHWE  Yy4yeOHOro  MaTepuala;
00HApYKEHO He3HaHWE WIIM HEMOHWMaHWe 00ydJaroImuMcs 0o Inei
Wi Hanbollee BaXKHOW YacTH y4eOHOro MaTepuaia; JOMYyIICHBI
OIMOKA B  ONpENEJICHUU TMOHATUM, TPU  HUCHOJIB30BAHUU
TEPMUHOJIOTHH, B 4YEpTekax, OJOK-CXeMaX U HMHBIX BBIKJIAJKaX,
KOTOpbIE€ HE UCIPABIIEHbI MOCIIe HECKOJIbKUX HABOASIINX BOIPOCOB
npernojiaBaress.

JIaGopaTopHoOe 3aHATHE

«3aUTE€HO»  BBICTAaBIsIETCd  oOyd4aroumiemycs, HE HMEIIIEeMY
HEYOBIICTBOPUTEIBHBIX PE3YyJbTATOB TI0 BCEM BHJAM TEKYIIETO
KOHTPOJII ~ YCIICBA€MOCTH, TPEIyCMOTPCHHBIM  yTBEPKICHHOM
paboueii mporpamMmoii AUCHUIIIUHBL, U (WIM) TTOKa3aBIIEMy 3HAaHUE
OCHOBHOT'O  y4eOHO-IPOrpaMMHOr0  MaTepuala B  o0ObeMe,
HEOOXOIMMOM ISl JajdbHEHIIero o0y4eHuss U mpodeccuoHaIbHOM
NeSITCIIbHOCTH;

«HE 3aYTEHO»  BBICTABJSIETCS  OOYYAKOMIEMYCs, HMCIOIIEMY
HEYJOBIIETBOPUTEIBHBIN PE3YyIbTaT MO OJHOMY WM HECKOIBKHM
BUJAM TEKYIIEr0 KOHTPOJI YCIEBAEMOCTH, MPEAyCMOTPEHHBIM
paboueli TpOrpaMMHONW JUCHUIUIUHBI, W (WIM) TIOKa3aBIIEMY
poOeITbl B 3HAHUHM OCHOBHOTO Y4€OHO-TIPOrpaMMHOI0 MaTeprara.
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6. ATAIITAIIMSI PABOYEWM ITPOI'PAMMBI JIJIS1 JIAIL C
OI'PAHMYEHHBIMH BO3MOKHOCTAMM 310POBbS (OB3)

AJlaniTHpOBaHHAs TIporpaMMa pa3palaTbhIBacTCsS NPH HAIMYUM 3asBICHHUS CO
CTOpOHBI OOydJaromerocsi (poauTese, 3aKOHHBIX IPEACTABUTEIICH) M METUITMHCKUX
MOKa3aHUM (PEKOMEHJAUSIMU TICUXO0JIOTO-MEIUKO- TeJarorMueckoi komuccun). JIist
WHBAJIMJIOB aJalTUpOBaHHas oOpaszoBaTeibHas IporpaMma paspadaThIiBacTCs B
COOTBETCTBUHU C UHAUBUIYATHLHON IPOrpaMMoOi peaduInTaIuu.
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PACCMOTPEHO
[IpenmeTHO-1IUKIOBOM KoMuUccuei POY

[Iporokoi Ne OT « » 2025 r.
/ OcunoBa A.B.
«__» 2025 1.
JIMCT UBMEHEHUNU, BHOCUMBIX B PABOYYIO IPOTPAMMY
OIL.05 DyieKTpOHHAsI TEXHUKA
11.02.17 Pa3pa0oTKa 3JIEKTPOHHbBIX YCTPOMCTB U CUCTEM,
YTBEPKICHHYIO
26.06.2023 r. Ha 2025-2026 yueOHBIH 10/
(mata yTBepXKIECHU)
OcHoBanue ajs
Ne . . BHECEHHU
Paszpnen Coaep:xanue 10M0JTHeHHIT/U3MeHeHU
n/n AOMOJIHEHH I/ HU3Me
HCHUSA
beu1o Crano
1 3.2. 1. «PamgnoJlonMan»: CalT. | 1 PamgmoJlomman»: Caiir. AxTyanusanus
Nudopmannonnoe [OneKTpoHHBIH  pecype]. | [DmekTpoHHSBIH pecypc]. HUHTEpPHET PECYPCOB
obecnieyeHue URL: URL:
o0yueHus www.rlocman.com.ru/index | www.rlocman.com.ru/indexs.
[lepeuenn s.htm (mara oOpamenus: | hm
PEKOMEHyEMBIX 03-09-2021)- 2.RadioRadar - smekTpoHHBII
YUCOHBIX H3/1aHHiA, 2. RadioRadar - | mopran: Datasheets, service:
Hureprer-pecypcos, SIICKTPOHHbIH HOpTAIL: | https://www.radioradar.net/abo
JIOTIOJTHUTETBbHON Datasheets, service: | ut_project/index.html/
JUTEPATYPHI https://www.radioradar.net/ | 3. [TasnpHUK: CaifT.
3.2.3 UnTepHeT- about_project/index.html/ [DnexTpoHHBIH  pecypc]. —
pecypcehl (mara oOpautenus: | URL: http://cxem.net
03.09.2021). . 4. Pagnobubnuoreka:  caift
3. MasnbHUK: CaliT. | [DnextpomHbli pecypc]. —
[OnexrponHbll pecypc]. — | URL:

URL: http://cxem.net (nata
obpamenns: 03.09.2021).
4. Pagunobubnuoreka: cait
[Onextponnsii pecype]. —
URL:
http://radiomurlo.narod.ru/
HTMLs/RADIO_cxemy.ht
ml  (mara  oOparieHwus:
03.09.2021).

5. Poccutickuit
MIPOMBIIICHHBIH TIOPTAT
[DnexTponHbI# pecypc]. —
URL:
http://www.rospromportal.r
u/ (mara oOpareHus:
03.09.2021).

http://radiomurlo.narod.ru/HT
MLs/RADIO_cxemy.html

5. Poccutiickuit
IIPOMBIIIIJIEHHBIH NTOpTal
[OnexTponHsIii pecypc]. —
URL:
http://www.rospromportal.ru/
6. Caiit:
RadioRadar:Datasheets,servic
€ manuals, CXeMEI,
9JIEKTPOHNKA, KOMITOHEHTEL.
Pexxum nocrymna :
http://www.radioradar.net

7. IlpoMaJIeKTpOHUKA-
ONEeKTPOHHBIE KOMIIOHEHTHI:
Pexxum noctyna:
http://promelectronica
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