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1.NACHOPT PABOYEH NPOI'PAMMBbI YYEBHOM JJUCHUILIUHBI

1.1. ObaacTp npuMeHeHHus padoyveil MPOrpaMMbl
PaGouas nmporpamMmma y4eOHOM AUCIUIUIMHBI SBIISETCS YaCThIO TPOTPAMMBI

MOJATOTOBKHU CIEIMAIUCTOB cpeaHero 38eHa B cooTBeTcTBUU ¢ PI'OC CIIO nmo

crietimanbHOoCcTH 23.02.06 TexHuueckas 3KCIuryaTaius noABM>KHOTO COCTaBa

YKEJEe3HBIX Jopor (0a30Bas MOATOTOBKA).

1.2. MecTo y4eOHOI TUCIUIIUHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH
CIEeNUAJIMCTOB CPeIHEro 3BeHa:
VYyeOHas quCHUILUIMHA OTHOCUTCS K 001IenpodeccuoHaIbHOMY YUeOHOMY ITUKITY.

1.3. Hesn u 3axaum yueOHOM AMCUMIIMHBI — TPeOOBaHUsl K pe3yJibTaTaM

OCBOCHUS Y4eOHOH NUCIHUIIIHHBI

B pesynbpTaTe ocBoeHHs yueOHOM TUCIUTUIMHBI O0YYarOIHiCs JOIKEeH

YMETDb: U3MCPATH NAPAMCTPLI 3JICKTPOHHBIX CXCM, ITOJIB30BATLCA 3JICKTPOHHBIMHA

puodopamMu U 000PYI0BaHUEM
3HATh: IPUHIIAIIOB pa0OTHI M XapaKTEPUCTHUK AICKTPOHHBIX MTPUOOPOB, MPUHITHAIIA

PabOThl MUKPOTIPOLIECCOPHBIX CUCTEM

B pe3yJsibTaTe 0CBOCHUS Y4eOHOM IMCHHUIIJIMHBI IPOUCXOAUT MOITANHOE

(popmupoBaHue 3j1eMeHTOB 00IIUX U MPO(eCCHOHATBLHBIX KOMIIeTeH I :

OK 1.

OK 2.

OK 3.

OK 4.

OK 5.

OK 6.

OK 7.

OK 8.

OKO9.

IIK 1.1

[TonnMaTh CyImIHOCTP W COLMAJIBHYIO 3HAYUMOCTh CBOel Oyaymied mpodeccun,
IIPOSIBIIATD K HEW YCTOWYMBBINA UHTEPEC.

OpraHu3oBeIBaTh COOCTBEHHYIO JEATEIbHOCTh, BBIOMpPATh THUIIOBBHIE METOIBI U
CrocoObI BBITTOJTHEHHS MPOGECCHOHANBHBIX 3aja4, OIICHUBATh X 3(PGEKTHBHOCTh U
KauecTBO.

[IpuHuMaTh peleHust B CTaHAAPTHBIX M HECTAaHJAPTHBIX CUTYallUSX U HECTH 3a HHUX
OTBETCTBEHHOCTb.

OcyuiecTBiasATh HOUCK UM MCIOJB30BaHME HWHGPOpPMaLUU, HEOOXOAUMOM  Juis
3G (GEKTUBHOTO BBHIIOIHEHUS TPOPECCHOHATBHBIX 3ajad, MPOoPECCHOHAIBFHOTO U
JMYHOCTHOT'O Pa3BUTHSI.

Hcnonb3oBars MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUI B
npoecCHOHATLHON IEATEIbHOCTH.

PaGorarh B KOJUIEKTMBE M KOMaHJe, H(PQPEKTHBHO o0OWATbcd C KOJUIETaMH,
PYKOBOJICTBOM, IIOTPEOUTEISIMH.

bpate Ha cebs OTBETCTBEHHOCTh 3a PAOOTy WIEHOB KOMAaH[bl (IIOAYMHEHHBIX),
pe3yJIbTaT BHITOJIHEHUS 3aJaHUH.

CaMOCTOSITETIbHO OTIPENeNATh 33Ja4i MPO(PECCHOHATBFHOTO U TMYHOCTHOTO Pa3BUTHS,
3aHUMAaTbCcd  CaMOOOpa30BaHMEM,  OCO3HAHHO  IUIAHUPOBATb  IOBBILICHHUE
KBaJIU(PUKAIUH.

OpueHTHPOBATECS B YCIOBHUAX YAaCTOM CMEHbI TEXHOJOTMH B MpodeccCHOHATbHON
NeSITEIbHOCTH.

DKCIUTYyaTHpPOBATh MOJBMKHON COCTaB JKEJIE3HBIX JOPOT.



K 1.2

IIK 1.3
IIK 2.3
IIK 3.1
[IK 3.2

[IpousBoauTh TEXHUYECKOE OOCTY)KMBAHUE U PEMOHT TOJBMKHOTO COCTaBa
JKEJIE3HBIX JIOPOT B COOTBETCTBUU C TPEOOBAHUSAMHU TEXHOJIOTHICCKUX MTPOIIECCOB.
O0ecrieunBaTh 0€30MaCHOCTD IBUKEHUS [OABUKHOTO COCTABA.

KoHTponupoBaTh 1 OIICHUBATH KA4€CTBO BBIMTOJIHAEMBIX PaldoT.
O opMIIATh TEXHUYECKYIO U TEXHOJIOTHYECKYIO JOKYMEHTAIIHIO.

Pa3pabaTpiBaTh TEXHOIOTHYECKHE TIPOIECCHl HA PEMOHT OTJENbHBIX JE€Talei U y3710B
MOJBM)KHOTO  COCTaBa JKEJIE3HBIX JOpPOr B COOTBETCTBMH C HOPMAaTHUBHOM
JOKYMEHTALUEH.

1.4. Koan4yecTBO 4aCOB HA OCBOCHUE padoueii MporpaMmMbl y4eOHOM

AUCHUILIUHBI:
MaxkcumanbHas yueOHasi Harpy3ka oOyuatomierocs 112 gacos, B TOM uucie:

o0s13aTesbHas 4acTh — 76 4acosB;

BapuaTUBHAs 4acTh — 36 4acoB.
VYBennueHue KoJIn4ecTBa 4acoB pabodeil mporpaMMbl 3a CUeT BapHATUBHON

YacCTH HAIPaBIICHO Ha pacuuperue (veaydnenue) o0bEMa 3HaHUHN IO pas3zaenam

POrpamMMBbl.

YUCIIC:

MakcumanbHOM yaeOHOM Harpy3ku oOydatomerocst — 112 gacos, B ToM

00s3aTeIbHON ayIUTOPHOM YUeOHON HArpy3KH 00ydaromierocs: — 76 4acos;
CaMOCTOATEILHOM paboThI 0OyJaromerocs — 36 4acos.



2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JJUCIHUILINHBI

2.1. O0beM JUCHUIIMHBI U BUABI Y4eOHOH padoThI

Buj yueOHoit padoThI

Oobvem uacoe

MakcumajibHas yueOHasi HAarpy3ka (Bcero) 112
O0s13aTesIbHast AyANTOPHAA y4eOHAs HATPY3Ka (BCero) 76
B TOM YHUCIIE:
TEOPETHYECKOE 00yICHNE 56
nabopaTOpHBIC 3aHATHS 20
BueaynuTopHasi camocTosiTesibHasi padora o0y4yaromuxcs (Bcero) 36
B TOM YHUCIIE: 20
TIOATOTOBKA K JTAOOPATOPHBIM 3aHATHUSIM M KOHTPOJIBHOM paboTe
MOJIrOTOBKA COOOIIEHH MU MPpe3eHTalui 16
3aHATHS B MHTePAaKTHBHOM (popMe (BUPTYyaIbHbIE 3KCKYPCHH, TPYIIIOBAst 20

pa60Ta, TBOPYCCKUC 3alaHusd, MECTOL HpOGKTOB)

[IpomMexyTouHas aTTecTalus CEMECTpe MPOBOAUTCS B (popMe IK3aMeHA




2.2. TeMaTH4YeCKU IVIAH U COACPKAHNE JUCHMIIHHBI

HaumeHnoBanue

Conep:xaHue y4e0HOr0 MaTepuaJia, JJadopaTopHble 3aHATHSA, CAMOCTOSITEJILHAS
paboTa 00y4arIuxcst

0Oo0neM
4aC0B

YpoBeHn

Pa3acjioB U TEM

OCBOCHMSA

1

4

Paznen 1. DinekTpoHHBbIE
npuodopbI

36

Tema 1.1. ®uzuueckue
OCHOBBI
MOJIYNPOBOHUKOBBIX
npudopos

Conep:kanue y4eOHOIro MaTepuaJa

CobcTBeHHas U IPUMECHAsl TPOBOAMMOCTH MOIYITPOBOIHUKOB.
duznyeckre OCHOBBI 00pa30BaHUsI U

cBolicTBa P-Nnepexona. EMkocTh P-n-

Iepexoaa, npodoii P-N-nepexona

CamocTosiTesibHas padoTa 00yyarouuxcst

PaboTta ¢ KOHCITEKTOM JIEKIIMH.

[ToaroroBka k 1a6OpaTOPHOMY 3aHATHIO.

[ToaroroBka cooOIIeHNI WK TIPE3ECHTAIUH.
TemaTuka co00IIeHUIT UM NIPe3eHTALMIA:
CobcTBeHHAs TPOBOAMMOCTH TIOTYIIPOBOTHIUKOB.
[TpumecHast MPOBOJMMOCTE OTYTIPOBOTHUKOB.
O06pazoBanue pP-n-mepexoma.

duzuyeckue Mpoleccrl, Mpoxoasmue B pP-N-nepexoe. CBoiicTBa p-N-nepexoa.
BonbramriepHast xapakTepucTuka p-nN-nepexoma.
Emkocts p-n-nepexona. Buasl npoboes p-n-nepexoaa

Tema 1.2. IlosynpoBox
HHMKOBBIE IHO0bI

Conep:xxaHue y4eOHOro MaTepuasia

KoucTpykuus 1uoaos.

OCHOBHBIE XapaKTEPUCTUKU U ITAPAMETPHI MOy TIPOBOAHUKOBBIX JIHOJIOB.
Knaccudukanys noaynpoBOJHUKOBBIX JHOAOB, YCIOBHBIE 0003HaYeHUs. MapKUpOBKa,
PUMEHEHUE

JlaGopaTropHoe 3aHsITHE
CHsiTHE BOJIBT — aMIIEPHON XapaKTEPUCTUKHU TUO/A.

CamocTrosiTesbHasi padoTa 00y4arImxcst
PaboTta ¢ KOHCTIEKTOM JIEKITHH.




[ToaroroBka K 3aluTe OTYETOB IO JJAOOPATOPHOMY 3aHSTHIO.

[TonroToBka cooOLEHUI WK TIPE3EHTALIUH.

TemaTuka co00IICHUI UM NIPe3eHTALMIA:

[TomynpoBOJHUKOBBIE AUO/IBL: BBITPSIMUTENIbHBIE, CTAOWIINTPOHBI, TYHHEIbHBIE,
(boToIMObI, CBETOAMO/IbI, BapUKAIIHI,

CHJIOBBIE, JJABUHHBIE; YCIIOBHBIE 0003HAYEHUSI.

TexHoJI0rnsl U3rOTOBJIEHUS IUO0/10B, KOHCTPYKLUS, BBIBO/IBI

JM0Jia — aHOJ U KaTOI.

[TpumeHeHre noynpoBOIHUKOBBIX AUO0B, MAPKUPOBKA.

OcHOBHBIE TapaMeTPbI NOJTYNIPOBOJHUKOBBIX IHOJ0B: HAIPSDKEHUE, TOK, MOITHOCTD

Tema 1.3. Tupucropsi Coaepxxanue yueOHOro MmarepuaJa 2-3
KoHcTpykuus THpUCTOPOB.
[TpuHIMN NeiicTBUS TUPUCTOPOB, KiIaCCU(UKALUS, YCIOBHBIE 0003HAYEHUS.
OCHOBHBIE XapaKTEPUCTUKU U TapaMETPbl TUPUCTOPOB, IPUMEHEHUE
JlabopaTopHoe 3aHsiTHE
HccnenoBanme paboThl THPHCTOPA
CamocrosiTes1bHAas padoTa 00y4yarommxcst
PaboTa ¢ KOHCIIEKTOM JIEKIIUH.
[TonroToBka K 3aliuTe OTYETOB 110 JAOOPATOPHOMY 3aHATHIO.
Brimonaenune pedepaTos, MOATOTOBKA MPE3ESHTALINH.
TemaTnka co00ICHUI WJIN Pe3eHTALNM:
[TpuHUMI NEHCTBUSA TUPUCTOPOB. JIMHUCTOPBI, TPUHUCTOPBI, CAMUCTOPBI, CUJIOBBIE,
JIAaBUHHBIC, YCJIOBHBIC
0003HauEHHUS.
TexHOI0rUs U3rOTOBJIEHUS TUPUCTOPOB, KOHCTPYKLUS, BEIBOBI TUPUCTOPA — AHOJI M KaTO/,
YIIPABJISIOIINNA
JIEKTPOJ.
[IpuMeHeHne TUPUCTOPOB.
ITapameTpbl THPUCTOPOB: HANPSHKEHUE, TOK, MOLUTHOCTb, MAPKUPOBKA
Tema 1.4. Tpansucropsl Coaepxxanue yueOHOro MaTepuaJa 2-3

[Tpunun neicTBus, KnaccupuKanus TpaH3UCTOPOB,
ycll0BHbIE 0003HaueHUsl. OCHOBHBIE XapaKTEPUCTUKH U
napaMmeTpsl TPaH3UCTOPOB. CXEMbl BKIIIOUEHUS
OUIOJIIPHBIX TPAH3UCTOPOB. PexrMbl paboThI




JlabopaTopHble 3aHATHS
CHsiTHE BXOIHBIX M BBIXOJHBIX XapaKTEPUCTUK TPAH3UCTOPA.

N

CamocrosiTe1bHas padoTa 00y4yarommxcst

PaboTta ¢ KOHCTIEKTOM JIEKITHH.

[ToAroToBKa K 3aIuUTe OTYETOB MO JTAOOPATOPHBIM 3aHSATHUSIM.

[ToaroroBka cooOIIEHN WU TIPE3ESHTAIHH.

TemaTuka co001IeHUIT UM NIPe3eHTALMIA:

[TpuHUIMI AEHCTBUS TPAaH3UCTOPA, TPAH3UCTOPHI P- U N- MPOBOIUMOCTH.

Knaccudukanus TpaH3UCTOPOB, yCIOBHBIE 0003HaUeHHs. CxeMa BKITIOUCHHS TPAH3UCTOpa
¢ o0mmmM >MuTTepoM. CTaTUYECKU U HATPY304YHBIN pexXUMbl paboThl. CXeMa BKIIFOUEHUS
TpaH3ucTopa ¢ oomel 6a30i. CTaTHYeCKHid U HArpy304HBIA PeKUMBI paboThl. Cxema
BKIIFOUEHHS TPAH3UCTOPA C OOIIKUM KOJIEKTOPOM (IMHUTTEPHBII TOBTOPUTEIH).
CraTtuyecKkuid ¥ Harpy304HbIN peKUMBI PaboThl. KiTroueBoil peskuM paboThl TpaH3UCTOPA.
OcCHOBHBIE XapaKTEPUCTUKH U TTaPAMETPhl OUMOJISIPHBIX TPAH3UCTOPOB, IPUMEHEHHUE,
MapKUPOBKa

KonTpoabHas padora
Pacyet mapameTpoB TpaH3UCTOPOB MO BXOHBIM U BBIXOJHBIM CTaTHYECKHUM
XapaKTepUCTHKAM.

Tema 1.5. UnTerpanbHbie
MHKPOCXeMbI

Conep:xaHue y4eOHOro MaTepuasa

[TonsiTie 00 37eMeHTax, KOMIIOHEHTaX HHTETPATbHBIX MUKPOCXEM; aKTUBHBIE U TTACCUBHBIE
JJIEMEHTHI. Y POBEHb

WUHTETPaIUH.

Knaccudukanus mHTErpalbHbIX MUKPOCXEM, CHCTeMa 0003HAYeHUH

CamocTosiTesibHasi padoTa 00y4Yaruuxcst

Pabota ¢ koHciekToM siekiuu. [ToaroToBka cooOIeHU WK Tpe3eHTAITH.
TemaTuka co00IICHUI UM NIPe3eHTALMIA:

AKTHBHBIE U TACCUBHBIE 3JIEMEHTHI MUKPOCXEM: TUOJIbI, TPAH3UCTOPHI,
PE3UCTOPBI, KOHeHCaTOphl. Kitaccudukarys u Ha3HAYCHUE HHTETPaTbHBIX
MHUKPOCXEM. AHAJIIOTOBBIE U IIU(PPOBBIE MUKPOCXEMBI

Tema 1.6. Iloaynpososa-
HHUKOBBIE GOoTONPUOOPHI

Conep:xanue y4eOHOIro MaTepuasia

dotope3ucTopsl, HOTOANO0 b, POTOTUPUCTOPHI, GOTOTPAHZUCTOPDI, CBETOAUOIBL: UX
IIPUHLIMI JIEHCTBUS, YCIIOBHBIE

0003HaueHMsI, IPUMEHEHUE.

OnTpoHBl, TPUHLKI ACUCTBUS, YCIOBHbIE 0003HAUYEHHU, 001aCTh IPUMEHEHHUS

2-3




JlabopaTopHble 3aHATHS
HccnenoBanue paboThl reHEpUPYIOIIEro GoToAN0IA.

CamocTosiTesibHasi padoTa 00y4Yarouuxcsi

PaboTa ¢ KOHCIIEKTOM JIEKIIUH.

[ToaroToBka K 3amiure OTYETOB 10 JAOOPATOPHBIM 3aHATHUSM.

[TonroToBka cooOIEHUI WK TIPE3EHTALINH.

TemaTnka cooduieHuii, pepepaToB WM NpPe3eHTALMI:

dotope3ucTopsl, HOTOANOIBI, POTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, TPUHIIHIT ACHCTBHS,
IPUMEHEHUE.

CBeToMob1, MPUHIINT ISHCTBHSI, IPUMEHEHHUE.

[TomynpoBOTHUKOBBIE J1a3€Pbl, IPUHIUN JEHCTBUS, IPUMEHEHHE.

OnTpoHBbl, Pa3HOBUAHOCTH, IPUHIIMII IEHCTBHSI, YCIOBHBIE 0003HAUEHMSI, IPUMEHEHNE.
TepMUCTOpBI, NPUHIMI JCHCTBUS, YCIOBHBIE 0003HAUYEHUS, TPUMEHEHHE

Paznen 2. DiekTpoHHbIE
YCWINTEIN H TeHEepPaATOPbI

18

Tema 2.1. J1eKTPOHHBIE
yCUJIMTEH

Conep:xaHue y4eOHOro MaTepuasa

Knaccudukanus ycunurenei, CTpyKTypHas cxeMa yCHIIUTelsl.
OcHOBHbBIE XapaKTEPUCTUKH U TAPaMETPhl yCUITUTEIEH.

Pexumbl pa®oTsl ycunurenei.

MHOFOKaCKa)IHBIe YCUIIUTCIIN HAIIPSAKCHUA.

JIByXTaKTHbIE YCUIUTEIN MOLTHOCTH.

YceunuTenu NOCTOSTHHOTO TOKA. Y CUJIMTENIN Ha TYHHEJIbHBIX JUOJaX.

JlabopaTopHoe 3aHsiTHE
VccnemoBaHEe OCHOBHBIX TAPAMETPOB DJICKTPOHHOTO YCHIIUTEIIS.

CamocTosiTesibHasi padoTa 00y4Yarouuxcsi

PaboTa ¢ KOHCIIEKTOM JIEKIIAH.

[ToaroToBKa K 3aIuUTe OTYETOB O TAOOPATOPHOMY 3aHSITHIO.
[ToaroroBka cooOIIEHNI WU TIPE3CHTAIUH.

TemaTuka co00IIeHUIT UM NIPe3eHTALMIA:

Knaccudukanus ycunurenei, CTpyKTypHas cxema yCHIUTes.

OcHOBHbBIE XapaKTEPUCTUKH U NapaMeTpsl ycuurtene. O0paTHas CBSA3b B YCHIIUTENSIX.
Pexumbl paboThbl ycuIuTenei.

YcunmTenu HanpspKeHUs], TPUHITAT pabOoTEhI.

10




Yeunurenu MOITHOCTH, IPUHIIUIT PaOOTHI.
OnepannoHHbIE YCUIINTENN, CXEMBI YCUIIMTENIEH HAIPSKEHUS HA ONEPallMOHHOM YCHUIIUTEIIE

Tema 2.2. J1eKTPOHHBIE
reHepaTopsbl

Conep:xaHue y4eOHOro MaTepuasia
Knaccudukanus 3MeKTpOHHBIX TEHEPATOPOB.
['eHepaTopbl CHHYCOMIATBHBIX KOJICOAHMI 1
MI000pa3HOTo HampspKeHUs. Cxema, IPUHITHIT
paboThL. DIEKTPUUECKHE UMITYIILCHI.
Knaccudukanus, oCHOBHbIC TapaMETPhI.
CuMMETpUYHBIA MYJIBTHUBHOPATOP.
OnnoBuOpatop. Tpurrep. biokunr-reneparop.

2-3

JlabopaTopHoe 3ansiTHE

HccnenoBanue paboThl reHepaTopa MUiI000pa3HOro HANpsKEHUSI.

CHATHE XapaKTEepUCTUK MYJIbTUBHOpATOpPA, aHAINU3 €ro paboThl C TOMOIIBIO
ocuustorpada.

CamocrosiTe1bHas padoTa 00y4yaommxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIUH.

[TonroToBka K 3amiuTe OTYETOB 10 JAOOPATOPHBIM 3aHATHUSIM.
[TonroToBka cooOIEHUI WK TIPE3EHTALIUH.

TemaTnka coo01IeHHIT NN Pe3eHTALMIA:

Knaccugukanys 3neKTpoOHHBIX T€HEPATOPOB.

Astorenepatop tuna RC Ha IUCKPETHBIX dJIEMEHTaX, PUHIIAIT PAOOTHI.
Cxema reneparopa tuna RC Ha onepalnnoHHOM yCUIIUTEIIE.

[TpuntUn paboThl KBapIIEBOTO PE30HATOPA.

Cxema KBapLeBOro reHepaTopa.

Knaccugukanus s3nekTpudeckux uMIyabcoB. [lapamMeTpbl UMITYJIBCOB.
PaboTa cxeMbl CHMMETPHYHOTO MYJIbTHBHOpAaTOpa HAa AUCKPETHBIX dJIEMEHTaX.
Cxema MyJIbTHUBHOpATOpa Ha ONEPALMOHHOM YCUIIUTEINE

Paznen 3. UcTrounukn
BTOPMYHOI0 NMUTAHUS

17

Tema 3.1. Heynpasasiembie
BBIIPSIMUTEIH

Conep:xanue y4eOHOIro MaTepuasia

Knaccudukanus BeimpsiMuTenei.

[TpuHIMN AefcTBUS 0THO(A3HBIX BBIIPSMHUTEIEH, BDEMEHHBIE THarpaMMbl HAIPSKEHHH,
OCHOBHBIE IITaPAMETPHI.

TpexdazHble BRITPAMUTENN, IPUHIUN IEHCTBUS, BPEMEHHBIE TUarpaMMbl

11




JlabopaTopHoe 3ansiTHE
HccnenoBanue GopMbl HANPSKEHUS U TOKA OJJHONOIYIEPHUOAHOTO U IBYXITOIYIIEPUOTHOTO
BBITTPSIMUTCIIA.

CamocTosiTesibHasi padoTa 00y4Yarouuxcsi

PaboTta ¢ KOHCTIEKTOM JIEKITHH.

[ToaroroBka K 3amuTe OTYETOB MO JAOOPATOPHOMY 3aHSTHIO.

[TonroToBka cooOIEHUI WK TIPE3EHTALINH.

TemaTuka 1J1sl NOATOTOBKH COOOIIEHUI WIN NMPe3eHTAIUI:

Knaccudukanus BeITpSIMUATENEH.

OnnodazHbIN 0THOMOTYIEPUOIHBIN BEIMPSIMUTENb; IPUHITUI JEHCTBUS, BPEMEHHbIE
JlarpaMmsbl HaIpsKEHUH,

cpe/iHee 3HaUeHUE BhIIPSIMIIEHHOTO HAMPSKEHUS, TPUMEHEHHE.

OnmHodazHbIi IBYXTOTYTIEPUOAHBINA BEIIPSIMUTEINb CO CPEAHEH TOUKOM; MPUHITUTT ACHCTBHS,
BPEMEHHBIE JIUarpaMMbl

HaIlpsDKEHUH, CPEeIHEE 3HAUEHHE BBINIPSMIICHHOTO HANIPSKEHUS, IPUMEHEHUE.
OnHoda3HbI MOCTOBOM BBIMPSAMHTEINb, TPUHITUI ACHCTBHUS, BPEMEHHBIE THarpaMMbl
HaIIpsDKEHUH, CpeiHee

3HAUYEHHE BBIIPSMIICHHOTO HANIPSIKEHUS, IPUMEHEHUE.

Tpexda3zHblii BEIIPSIMUTEIb, BHITIOJTHEHHBIN 110 CXeMe «3Be3/1a JIapuoHoBay; MPUHITUIT
JIECTBUSI, BPEMEHHbIE

JarpaMMbl, TIPUMEHEHNE

Tema 3.2. YnpaBisiemble
BBIIPAMUTEIN

Conep:xaHue y4eOHOIro MaTepuasa

[TpuHIIMT AEHCTBUS yIpaBIsieMbIX BbIIpAMUTENEH. BpemeHHbIe
nuarpammel. [Ipumenenne. OcoOeHHOCTH Tpex(a3HbIX YIPaBISIEMbIX
BbInpsaMuTeneil. CucreMa ynpaBieHus! BBIIPIMUTENSIMU

CamocTosiTe/ibHasi padoTa 00y4YaroIuXxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIAH.

[TonroroBka cooOIIEHN WIH MTPE3EHTALIUH.

TemaTuka coo01IEHUIT WIN MPe3eHTANNM:

[IpuHIUIT AENCTBUS yIPABIISIEMBIX BBIIPSIMUTENECH HA IpUMEpe
onHOo(a3HOl cxembl. OcOOEHHOCTH TpeX(a3HbIX YIPaBISIEMbIX
BhIIpAMUTENEH. [IpMeHeHNe ynpaBiIsieMbIX BBIIPSIMUTEIEH

Tema 3.3. CriakuBaoiue
(puabTpsI

Conep:xaHue y4eOHOro MaTepuasa
Hasnauenue u knaccudukanus GUibTPOB.
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CrimaxxuBarorue (UIbTPBI C TACCHBHBIMH JICMEHTAMH: €MKOCTHBIC, HHYKTHBHEIC.
[IpuHLMD necTBUS.

KoaddunmenT crinaxxuBanus.

OnHO3BEHHBIE U MHOTO3BEHHbBIE (DUIIBTPHI.

AKTHBHBIE (DUIBTPHI

CamocrosiTes1bHAas padoTa 00y4yarommxcst
PaboTa ¢ KOHCIIEKTOM JIEKIUH.
[ToaroroBka cooOIIEHNI WK TIPE3CHTAIHH.

TemaTuka co00IIeHUIT UM NIPe3eHTALMIA:
Ha3znauenue u knaccupukanus GUIbTPOB.
I'-06paznbie RC- u LC- GpunbTpsl, mpuHIHKIT AEHCTBHSL.
[T-06pa3Hblii macCUBHBINA QUIIBTD.

[TonsTHE «aKTHBHBIE PUIBTPHDY

Tema 3.4. CTtabuuszatopnbl
HANPSKEHUs ¥ TOKA

Conep:xaHue y4eOHOro MaTepuasa

Knaccuduxamus crabunuzaropos, npuMererue. [IpuHimn paboTel mapaMeTpuIecKoro
crabunuzaTopa HanpspkeHus. [Tpuniun paboThl KOMIEHCAMOHHOTO CTa0MIn3aTropa
HanpspkeHus. KoMIeHcalmoHHbIi cTabuin3aTop Toka

JlabopaTopHoe 3aHsiTHE
VccrnenoBanue mapaMeTpu4eckoro CTabMIN3aTopa HapsHKeHUs

CamocrosiTesibHas padoTa 00yYarUuXxcst

PaboTa ¢ KOHCIIEKTOM JIEKIIUH.

[ToaroToBKa K 3aIuTe OTYETOB IO TAOOPATOPHOMY 3aHSITHIO.
[TonroroBka cooOLEHUN WK TPe3eHTALUH.

TemaTnka co00IEHUIT WJIN MPe3eHTALNM:

Knaccudukanus ctabunmnzatopoB, IpUMEHEHHE.

[Tpuntun paboThl MapaMeTPUUIECKOTO CTA0OMIN3aTOPA HAMPSKEHUS

Pa3znea 4. Jloruueckue
YCTPO#CTBA

22

Tema 4.1. Jloruueckue
3JIeMeHThI LU (ppoBON
TeXHUKH

Conep:kanue y4e0OHOro MaTepuasa

Jlornueckue snementol U, JIN, HE. YcinoBHEIe 0003HaYeH s, TAOIULIBI HCTUHHOCTH.

Jlormdeckue 3JIeMEHTBI HA PeJie U MOTYIPOBOHUKOBBIX MTPHOOpAX.
Jlornveckue 3JeMEHThI B HHTETPAJIbHOM HCIIOJHCHUH, IPUHIIATT
paboTHI.

2-3

JlabopaTopHoe 3aHsiTHE
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UccnenoBanue pabOThI TOTUYECKHUX AJIEMEHTOB

CamocTosiTesibHasi paboTa 00y4Yarouuxcst

Pabota ¢ koHciekToM Jekiuu. [1oAroToBKa K 3aIIMTe OTYETOB MO JaOOpaTOPHOMY
3aHATHIO.

[TonroroBka cooOIIEHUI WM TPE3EHTALIUH.

TemaTuka co00IIeHUIT UM TIPe3eHTALMIA:

Jlornueckue snementsl U, NJIN, HE. YciaoBHBEIE 0003HaYeHNs, Ta0IMIIa HCTHHHOCTH.
OcnoBHble 0a3ucHble nornueckue 3nementsl M-HE, MJIM-HE. YcnoBHble 0003HaYeHN,
Ta6JII/IIIBI NCTUHHOCTH.

Onement U-HE B uHTerpasbHOM MCTIOTHEHUH, IPUHIMI PAOOTHI

Tema 4.2. KomoOuHannonubnie

uugposbie
ycTpoiicTBa

Conep:xaHue y4eOHOro MaTepuasia

KombOunanmonnslie nudpoBbie yCTpoiicTBa: mudpaTtop, aemudparop, MyIbTHUILIEKCOD,
JEMYJIBTHILIEKCOP,

MOJIyCYMMaTop, CyMMaTop. Y clIOBHbIe 0003HAUCHHUSI, HA3HAYCHHE BBHIBOJIOB, IPUMEHEHHUE

CamocrosiTe1bHas padoTa 00y4Yarommxcst
Pabora ¢ KOHCIIEKTOM JIEKIIUH.
[ToaroroBka cooOIIEHNI WK TIPE3ECHTAIUH.

TemaTuka co00IIeHUIT UM TIPe3eHTALMIA:

KombOunanmonnslie nndpoBbie yeTpoiicTBa: mudpatop, aemudparop,
MYJIBTHILUIEKCOP, IEMYIIBTUILIEKCOP, MTOIYyCyMMAaTop, CyMMAaTop. Y CJIOBHBIC
0003HaueHMsI, HA3HAYCHHNE BBIBOJIOB, IPUMEHCHUE

Tema 4.3.
ITocaenoBaTe ILHOCTHELIE
nHM(ppoBbIE YCTPOHCTBA

Coaepxxanue yueOHOro marepuaJa

[TocnenoBarenbHOCTHBIE HUGBPOBBIE YCTPOUCTBA: TPUITEP, CUETUHK, PETHCTP. Y CJIOBHBIE
0003HauYeHNs, Ha3HAUCHHE

BBIBOJIOB, [IPUMEHEHHUE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-tpurrep; npuHImn padboTsl, TAOIUIBI HCTHHHOCTH

CamocTrosiTesibHAas padoTa 00y4yaommxcst

Pabota ¢ koHcniekToM ek, [ToarotToBka cooOIeHN WTH Mpe3eHTaITHi.

TemaTuka co001IeHUIT UM NIPe3eHTALMIA:

[TocnenoBaTenbHOCTHBIE HU(POBBIE YCTPOMCTBA: TPUTTEP, CUETUUK, PETUCTP. Y CIIOBHBIE
0003HaUeHNs1, HA3HAUCHUE

BBIBOJIOB, IIPUMEHEHHUE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-tpurrep, npusiun padoTsl, TaOIUIIBI HCTUHHOCTH

Pazpgen 5.

19
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MuxkponpoueccopHbie
CHCTEMBI

Tema 5.1.
IMosynpoBogHuKoBast
naMaThb

Conep:xaHue y4eOHOro MaTepuasia

Hasnauenue u knaccuukanys 3aloMHUHAIONINX YCTPOUCTB.

Craruueckue, ITMHAMUYECKHE, ITIEPENPOrpaMMUpPyEMbIe 3alIOMUHAIOIINE YCTPOICTBA.
Omu-namate. O6nacth

MIPUMEHEHUS

CamocrosiTeibHas padoTa 00y4yaommXxcst

Pa6ota ¢ xoHcrekToMm sekuuu. [ToaroroBka cooOmeHni i mpe3eHTaIH.
TemaTuka coo0IIEHUIT WIN NPe3eHTANN:

Knaccudukanms 3armoMuHaOMUX yCTPOMCTB.

Craruueckue, ITMHAMUYECKHE, TEpeIpOrpaMMUPyEMbI€ 3aIIOMUHAIOLIME YCTPOICTBA;
Ha3Ha4eHue, 00J1acTh

npumenenus. [loustus ROM, RAM, CMOS-naMaTh, K3II-1aMATh.

dII-naMsATh, UCIIOIH30BAHNWE BO BHEITHUX 3aIIOMUHAIOIINX YCTPOHCTBAX

Tema 5.2. Anasoro-
nu@ppossie U nUppo-
aHAJIOrOBbI€ YCTPOICTBA

Conep:kanue y4eOHOro MaTepuasa

[udposast 06paboTKa ITCKTPUISCKUX CUTHAIIOB:
JTUCKpeTH3aIus, KBaHToBaHue. [[puHIuMn paboThl aHAIOTO-
udpoBoro npeodpazoBares, npuMeHenue. [IpuHIun
paboThI TU(PO-aHATOTOBOTO TIPe0Opa3oBaTEIIS,
[IPUMEHEHUE

CamocrosiTesibHas padoTa 00y4yaommXxcst
Pabora ¢ koHCTIEeKTOM

nexuuu. [Togroroska

COOOIIEHNN WA

MPE3EHTALHM.

TemaTnka coo0IEHUIT WIN NPe3eHTANM:

[Tudposas 00pabOTKa ITEKTPHUECKUX CUTHAJIOB: IUCKpETU3alIHs, KBaHToBaHue. YacToTra
JMCKpeTU3alluu, ypOBHU

kBaHTOoBaHus. Teopema Korenpaukosa (HailikBucra-1llennona). Pa3psaHocTs.

[Tpuniun pa®otsl aHanoro-uudpoBoro npeodpazonaress. Y CIOBHbIE 0003HAYEHUS,
IpUMEHEHHE.

[Tpuniun pa®oTsl HKU(po-aHATIOrOBOT0 NMpeodpazoBartess. Y CIOBHbIE 0003HAYEHNS,
IpUMEHEHNE
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Tema 5.3. Muxkponpouec-
COpbI

Conep:xaHue y4eOHOro MaTepuasia
CrtpykTypa npoiieccopa, Ha3HAYCHHE
CTPYKTYPHBIX OJIOKOB. ApXHTEKTypa
nporneccopoB. CISC-, RISC-, VLIW-
mporeccopbl. MUKPOIIPOIIECCOPHI,
pasHOBHUIHOCTH, TpuMeHeHue. [{udposbie
CUTHAJIBHBIC MTPOICCCOPLI, IPUMCHCHUC.
MUKpPOKOHTPOJIIEPHI, CACTEMbI HA KPUCTAILIE,
IIPUMEHEHUE

CamocTrosiTesibHAs padoTa 00y4yaommxcst

Pabota ¢ xoHcriekToM sekimu. [ToaroroBka cooOImEeHNH WiTH TPE3CHTAIHHA.

[ToarotroBka K SK3aMeHY.

TemaTnka co00IEHUIT WJIN MPe3eHTALNM:

Crpykrypa nporieccopa: apupMeTUKO-IOTHYeCcKOe YCTPOHCTBO, YCTPOMCTBO yIIpaBICHUS,
BHYTpEHHSIS 1LIMHA,

BHYTPEHHSS NIaMsTh, PETUCTPBI KOMaH/, aJpeca, TaHHBIX.

[Tonstue apxutekTypsl poH HeiimaHa, rapBapICKON apXUTEKTYPHI.

[Tporneccopsl ¢ moaabIM HabopoM koMau 1 (CISC), mporeccopsl ¢ COKpaIeHHBIM HaO0pOM
komanj (RISC),

MIPOLIECCOPHI CO CBEPXATUHHBIM KoMaHAHBIM ciioBoM (VLIW). TIpoussoaureny,
MIPUMCHEHUE.

[{udpoBble cUrHATBHBIE MPOIIECCOPHI, KX TPUMEHEHUE.

MUKpPOKOHTPOJUIEPHI, CUCTEMBI Ha KpUCTAJLIE, IPUMEHEHHE

Bcero

112

Jl1g XapaKTepUCTUKU YPOBHSI OCBOEHMSI Y4€OHOr0 MaTepralia UCIOJb3YIOTCS CeayIolre 0003HaUeHHUS:
1 — 03HaKOMUTEIBHBIN ( y3HABaHHE PaHEE U3YUCHHBIX 00BEKTOB, CBOMCTB);
2 — penpOAYyKTUBHBIN (BBIOTHEHHUE JESTEIBHOCTH 10 00pa3ily, HHCTPYKIIUU WM MOl PyKOBOJICTBOM);

3— HpOILYKTI/IBHBIf/'I (HJ'IaHI/IPOBaHI/IC U CaMOCTOATCIIbHOC BBIITIOJIHCHHUC ACATCIBHOCTH, PCILICHUC HpOGJ’IeMHLIX saz[aq).
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3. YCJOBMUS PEAJIM3ALIMU PABOUYEMN IMTPOI'PAMMbBI YYEEHOM
AN CHUTIJIMHBI

3.1. MaTepuajbHO-TeXHUYECKOEe o0ecrnevYeHune

Peanuzamuio paboueil mporpammbl y4eOHOM AMCIMIUIMHBI OOECIEYMBAET
nabopaTopuss DJIEKTPOHUKA U MHUKPOMIPOIECCOPHON TEXHHUKH.

O6opynoBanue mabopatopuu ©u pabOYMX MECT JIabOpaTOPHUH: CTOJIbBI
yueOHbIe, CTyJbsl yUY€HHYECKHe, padodee MECTO MpEernoaaBarelsi, MepCOHAIbHBIN
KOMIIbIOTEp (MOHHUTOP, CUCTEMHBIN OJIOK, KIIaBHATypPa, MBIIIKA).

3.2. UudpopmanmnonHoe odecneyenne 00yueHust
[lepeuenr pexomMeHAyeMOW y4eOHOW JUTEpaTyphl, HHPOPMAIMOHHBIX
pecypcoB cetu MHTEpHET.

OcHoBHas yueOHast TUTEpaTypa’
1. ®ponos B.A. "OnexktpoHHas TexHuka. Y4ueOHuk. U.1 DnekTpoHHBIC
npubopsl u ycrpoictea”, 2015 r., 532 c.
2. ®poisioB B.A. "OnekrponHas TexHuka. Y4ueOHuK. U.2. OCHOBBI
CXEMOTEXHHMKHM AJIEKTPOHHBIX cxeM", 2015 1., 612 ¢
JlonoyiHUTENIbHAS yueOHAas IUTEpaTypa:
1. HemnoB M.B., HemiioBa M.JI. DnekTpoTeXHUKA U SJISKTPOHUKA : YUSOHHK IS
CTyl. y4upexaeHuit cpen. npod. oopazopanus / M.B.Hemrmos, M.JI. Hemiiona.
— 8-e m3n., crep. — M.: U3znarensckuii eHTp «Akagemusn»,2015. -480c.
2. Ky3o0BkuH, B. A. DnekTpoTexHuKa U 3eKTpoHuKa : yueonuk s CI1O / B. A.
Ky3oBkun, B. B. ®unaros. — M. : U3parensctBo FOpaiit, 2017. — 431 c.

HNHTepHeT-pecypCsl:
1. «Dnexrponuka-undoy // Popma nocryma: electronica.nsys.by/pages

3.3. Boimosinenue TpedoBanuii ®I'OC B yacTu MCHOJbL30BAHUS AKTHUBHBLIX H
HHTEPAKTUBHBIX opM 00yueHUst

B umensix peanuzanuM KOMIETEHTHOCTHOTO ToJAXojAa paboyasi mporpamma
IpeaycMaTpuBaeT B 00pa30BaTEIbHOM MPOLECCE AKTUBHBIX U MHTEPAKTUBHBIX (GOpM
MPOBENCHUS] 3aHATHM B 1eNiX (GOPMHPOBAHMA M pa3BUTUSA OOMMX U
npodecCUOHANIbHBIX KOMIETEHITUH:

Tema 12. Tpurrep, OJOKUMHT-TeHEpaTOp: Ha3HAUYCHUE, MPUHIUI JIEHCTBUS,
PEXUMBI PaOOTHI M KX TTAPAMETPHI B (HOPME METOJUKHA «MO3TOBOTO IITYPMa.

Tema 13. MynbTUBUOpaTOp, OJHOBUOpPATOp: HA3HAUYCHHUE, MPUHIUI JICUCTBUS,
PEXUMBI pabOThI U UX MApaMeTphl B (POpME METOIUKH «MO3TOBOTO IITYPMay.

3.4 Ucnosib30BaHMe CPEACTB BLIYUCIMTEIbHON TEXHUKH B MPoLecce 00y4eHust
PaGouass nmporpamma mpeaycMaTpUBaeT  MCIOJIB30BaHHE  IEPCOHATBHBIX
KOMIIBIOTEPOB OOYYaIOIMMUCSA B XOJI€ NPOBEACHUS CICAYIOIIMNX Jab0OpaTOPHBIX
3aHSITUN:
JlabopatopHoe 3ausitTie Nel CHsiTUE BOJIBT — aMIIEPHOM XapaKTEPUCTUKU JUO/IA.
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JIaboparopHoe 3aHsiTHE Ne2 CHsATHE BXOJHBIX U BBIXOJHBIX XapaKTEPUCTUKU
TpPaH3UCTOPA.

Jlabopatopnoe 3austue Ne 4 UccnenoBanue paboThl THPUCTOPA.

Jlabopatopnoe 3anste Ne 13  HccnemoBanue pabOThl TE€HEPHUPYIOLIETO
dboToaunona.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIHIUIIJINHBI

OneHka KayecTBa OCBOEHHUS Y4YEOHOM MAMCLUMIIMHBI BKJIIOYAT TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUHYIO aTTECTALIMIO.

Texkymuii KOHTPOJb YCIEBAEMOCTH OCYILIECTBISICTCA MPENOAaBaTeIeM B
IpoLECcCe NPOBEACHUS MPAKTUUECKUX 3aHITHH, TECTUPOBAHUS, a TAK)KE BBIITOJHEHUS
00y4aroMMHUC UHIMBUIYaJIbHBIX 33JaHUA B COOTBETCTBUU C (POHIOM OLICHOYHBIX

CPEIICTB 10 y4eOHOU TUCIIUTIIIUHE.

Pe3ysnbTaThl 00yueHusi (0CBOEHHBIE YMeHUs, yCBOEHHbIE
3HAHMSA)

@opMBbI M METOABI KOHTPOJISI U OLIEHKH
pe3yJbTaTOB 00y4eHust

YMEHMA:
M3MEPATh NapaMETPhI NEKTPOHHBIX CXEM

OIICHKa 3aluTbl OTYECTOB IIO Ha60paTOpHHM
3aHATHAM

TIOJTb30BATHCS JEKTPOHHBIMH PHOOpaMu M 000pyI0BaHIEM

OIICHKa 3aluThl OTYETOB IIO Ha60paT0pHLIM
3aHATHAM

3HAHUA:
MPUHIMIIOB Pa0OThI U XapaKTEPUCTHUK AJIEKTPOHHBIX MPHOOPOB

OLIEHKAa 3aIIUTHl OTYETOB MO JIaDOpPaTOPHBIM
3aHSITHSIM, YCTHOTO OIIPOCa; KOHTPOJIbHOH PabOThI

MPUHIHUIA PaOOThI MUKPOIIPOLIECCOPHBIX CHCTEM

SKCTepTHOE HaOMIOJeHHEe M OLEHKAa COOOIICHUH
WM NTPE3EHTALMM
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