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1.MACHOPT PABOYEM ITPOT'PAMMbBI YYEFHOU JUCIUILINHBI

1.1. OO6aacTh npuMeHeHHus1 padoyeil NporpaMmbl

PaGouas nmporpamMmma yueOHOM AUCIMIUIUHBI SBISETCS YaCThIO IPOTPaMMBI
MOJATOTOBKHU CIEIIMAIUCTOB cpeAaHero 38eHa B cooTBeTcTBUM ¢ PI'OC CIIO no
cnenuanbHocTh 23.02.06 TexHnueckas dKCIuTyaTaius MoABUKHOTO COCTaBa
KEJEe3HBIX TOopor (6a30Bast MOATOTOBKA).

1.2. MecTo yueOHOH TUCHUIIMHBI B CTPYKTYpPe MPOrpaMMbl OATOTOBKH
CIEeHAJTHUCTOB CPeIHero 3BeHa:
VYyebHas TUCUUIUIMHA OTHOCUTCS K 00IENPOPECCHOHAIBHOMY YYEOHOMY ITUKITY.

1.3. Heau u 3a1a4u y4eOHOMH TUCHUILJIMHBI — TPeOOBaHUS K pe3yJbTaTam
OCBOCHUSA YUeOHOM AU CHUTIIHHBI

B pesynbrate ocBoeHUsI y4€OHOUM TUCIUIUIMHBI O0yJarOUTUACS TOJKEH

YMeTb: U3MEPSITh NapPAMETPHI JIEKTPOHHBIX CXEM, MTOJIb30BATHCS ANEKTPOHHBIMU

npudbopamu 1 000pyA0BaHUEM

3HATh: IPUHIIMIIOB pa0OTHI U XapaKTEPUCTHUK JICKTPOHHBIX TPUOOPOB, MPUHITUIIA

paboThl MUKPOIIPOIIECCOPHBIX CUCTEM

B pesyabTare ocBOCHHMS Y4eOHOM IUCHMILIMHBI IPOUCXOAUT
no3ramHoe (pOpMUPOBAHHE IEMEHTOB 00IIIMX U MPO(EeCCHOHAIBbHBIX
KOMIIeTEeH U

OK 1.

[loHumMaTh CyIIHOCTh W COIMAJBbHYIO 3HAYMMOCTH CBOEHM Oymymiei
npodeccun, MposIBIATH K HEW YCTOMYMBBINA UHTEPEC.

OK 2. OpraHu3oBblBaTh COOCTBEHHYIO J€ATEIBHOCTb, BBIOMpPATh THUIIOBBIC
METOABl W CHOCOOBl  BBINOJHEHHS MPO(ECCHOHAIBHBIX  3ajad,
OIICHUBATh X d()PEKTUBHOCTH U KaYECTBO.

OK 3. IlpuHumath pelieHus B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYaLUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcylIecTBIATh NMOMCK U MCIOJB30BaHHE MHPOPMALNHU, HEOOXOIUMOM
st 3(G(GEKTUBHOTO  BBIMOJIHEHHMS  NpOo(ecCHOHambHBIX  3ajad,
1po(heCCUOHATIBHOTO U JIMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBaTh MHPOPMAIIOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOIMU B
podeCCUOHATIBHON JIEATEIIbHOCTH.

OK 6. Paborath B KoylekTMBE M KOMaHAe, 3(P(GEKTUBHO o0OLaThes ¢
KOJIJIEraMH, PyKOBOJICTBOM, IIOTPEOUTEIISIMH.

OK7. bpate Ha cebs OTBETCTBEHHOCTh 3a PA0OTy WIEHOB KOMAaH[bI
(MOIYMHEHHBIX ), PE3Y/IbTAT BHIOJHEHUS 33 JaHUH.

Ok &  CaMocTosATeNbHO  OHpeneNaTh 3aladd  HPOPECCHOHATIBHOIO U

JIMYHOCTHOI'O Pa3BUTHA, 3aHUMATHCA CaMOO6p2130BaHI/ICM, OCO3HAaHHO
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OK 9.

IK 1.1.
IIK 1.2.

IIK 1.3.
[IK 2.3.
IIK 3.1.
IIK 3.2.

IJIaHUPOBATH IMOBBIICHUC KBaJ'II/I(l)I/IKaI_[I/II/I.

OpI/ICHTI/IPOBaTBCSI B YCIIOBHAX YacTOM CMEHBI TEXHOJIOTMH B
HpO(i)GCCHOHaHBHOfI JCATCIBHOCTH.

BKCHJIyaTI/IPOBaTB HO,Z[BH)KHOﬁ COCTaB KCJIC3HBIX JOPOT.

HpOI/IBBO,ZII/ITI) TCXHHUYCCKOC 06CJ'IY)KHB3HH€ U PEMOHT IIOABUIKHOIO
COCTaBa JKCJIC3HBIX OOPOI' B COOTBCTCTBHHU C Tp€60BaHI/I$IMI/I
TCXHOJIOTHYCCKHUX IIPOLCCCOB.

OO0ecrieunBaTh 0€30IMACHOCTH ABMOKCHHA ITOABUIXKHOI'O COCTAaBaA.

KOHTpOJII/IpOBaTI) N OOCHHMBATDH KAa4YCCTBO BBIIIOJTHACMBIX pa60T.
O(bOpMJIHTL TCXHHUYCCKYIO U TCXHOJIOTHICCKYIO JOKYMCHTAIIUIO.

P33pa6aTbIBaTI> TCXHOJIOTHYCCKHC IIPOLCCCBI HAa PCMOHT OTACIIBHBIX
ﬂeTaﬂeﬁ N Y3JI0B IIOABHMIXHOI'O COCTaBa JKCJIC3HBIX A0pOI’ B
COOTBCTCTBHUHU C HOpMaTHBHOﬁ HOKYMCHTaHHeﬁ.

1.4. Koan4yecTBO 4aCOB HAa OCBOEeHUE padoueii MporpaMMbl y4eOHOM

JTUCHHUILINHBI:

MakcumainbHas yueOHas Harpy3ka oOyqaromierocs 112 yacos, B TOM yucie:

o0s3arenpHas yacTh — 82 yaca;

BapuathBHas 4yacTh — 30 4yacos.

VYBenuueHue KoMuecTBa 4acoB pabodeil mporpaMMebl 3a CYET BAPHUATUBHOM

YaCTU HAMPABJICHO HA pacuiupenue (yenyoaerue) 00bEMa 3HAHUH 110 pa3jienaM
MIPOTPAMMBI.

MakcumanbHOU yueOHON Harpy3ku odyuyatomerocs — 112 yacos, B ToM

YUCJIIC:

00s13aTeIbHOM ayAUTOPHOM y4eOHOU Harpy3Kku oOydaromierocs — 76 4acos;
CaMOCTOSITeNIbHON paboThl 0Oydvatomierocs — 36 4acoB.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCIUTLTAHBI

2.1. O0beM TMCHHUILVIMHBI U BUABI Y4eOHOM padoThl

Bua yueOHoi1 padoThbI

Oovem uacoe

MakcuManbHasi yueOHasi HArpy3ka (Bcero) 112
Oo0s13aTesibHasi ayAUTOPHasi y4eOHAasl HArPy3Ka (Bcero) 76
B TOM YHCJIC:
TEOPETUIECKOE O0yUeHNE 56
71ab0opaTopHBIC 3aHATHS 20
BHeayauropHasi caMoCTOSITeJIbHAS padoTa 00y4aromuxcst 36
(Bcero)
B TOM YHUCIJIE: 20
MOATOTOBKA K J1A00PATOPHBIM 3aHSTUSIM M KOHTPOJILHOM paboTe
MOJIFOTOBKA COOOIIEHUI MITH MTPE3EHTAIIHIMA 16
3aHATHS B MHTEPAKTUBHOI (popMe (BUPTyaJIbHBIE SKCKYPCHH, 20
rpymnmnoBas paboTa, TBOPUECKUE 3aJJaHUs, METOJI IPOCKTOB)
[TpomexxyTouHas aTTeCTaIs cemMecTpe TIPOBOUTCS B dbopme

AU(pPepeHIMPOBAHHOIO 32a4eTa, IK3aMeHa




2.2. TemaTH4YeCKHUIl IUVIAH U COJEPKAHNE JUCIHUILTHHBI

HauMmenoBanue

Conep:kanue yueOHOro MaTepualia, JJadopaTopHble 3aHATHS, CAMOCTOSAITEIbLHASA
padoTa 00y4arouuxcs

O0Lem
JacoB

YpoBeHnb

pa3ieioB U TEM

OCBOCHMUHA

1

4

Pazpnen 1. DinekTpoHHbIE
npuodopbI

36

Tema 1.1. ®uznyeckue
OCHOBBI
MOJIyIPOBOHMKOBBIX
npudopoB

Copaepxxanue yueOHOTro MaTepuasia

CoOcTBeHHas U IpUMECHas MPOBOJMMOCTb MTOJYITPOBOIHUKOB.
du3nuecKue OCHOBBI 00pa30BaHUs U

CBOMCTBA P-Nnepexona. EMkocTs p-n-

nepexona, npo0oii P-n-nepexoaa

CamocrosiTe/ibHasA padoTa 00y4YaroIuXCcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K J1ab0paTOpHOMY 3aHSTHIO.

[ToaroroBka cooOIIEHN WU TPE3CHTAIUH.
TemaTnka coo0meHUii WK MPe3eHTAIUIl:
CobcTBeHHast MPOBOJUMOCTD TOTYIIPOBOJHUKOB.
[IpumecHas MpOBOAUMOCTD MOJTYITPOBOIHUKOB.
O6pa3zoBanue p-n-nepexoja.

®dusnueckue npouecchl, mpoxoasaume B P-n-nepexoae. CBoicTBa P-N-nepexosa.
BonpTamnepHas xapakTepucThka P-N-nepexoma.
Emkoctsb p-n-nepexona. Buasl npoboes p-n-nepexona

Tema 1.2. ITosrynpoBox
HHMKOBBIE THO0bI

Conep:xxanue yueOHOro MaTepuaJia

KoHcTpyknus 1uonos.

OCHOBHBIE XapaKTEPUCTUKH U MTapaMeTpPhl MOIYIPOBOAHUKOBBIX JHO/I0B.
Knaccuduxaryst mosynpoBoJHUKOBBIX IMO0JI0B, YCIIOBHbIE 0003HaueHus. MapKUpoBKa,
IpUMEHEHUE

JlabopaTropHoe 3aHsTHE
CHsITHE BOJIBT — aMIIEPHON XapaKTePUCTHKU THUO/A.

CamocTtosiTeibHast padoTa o0yuyaommxcst

PaboTa ¢ KOHCTIEKTOM JICKIUH.

[ToaroToBka K 3aiuTe OTYETOB 10 JJAOOPATOPHOMY 3aHATHIO.
[ToaroroBka cooOUIeHUH WM PE3EHTALIUH.




TemaTnka coo0meHUIT WU NPe3eHTAIMI:

[TorynpoBOJHUKOBBIE IUO/IbI: BHITPSIMUTEIbHbBIE, CTAOUITUTPOHBI, TYHHEIbHBIE,
($OTOAMO/IBI, CBETOINO/IbI, BAPHUKAIIHI,

CUJIOBBIC, JJaBUHHbBIE; YCIOBHBIE 0003HAUCHHUS.

TexHomorns N3roTOBICHUS ANO0O0B, KOHCTPYKIUS, BBIBOAbI

JIM0/1a — AaHOJ U KaTO/.

IIpuMeHeHne nonynpoBOHUKOBBIX JUOI0B, MAPKUPOBKA.

OCHOBHBIE TapAMETPHI NOJYIPOBOJHUKOBBIX THOJOB: HAIPSHKEHUE, TOK, MOIITHOCTh

Tema 1.3. Tupucropsi

Copaepxxanue yueOHOIro MaTepuasa

KoHcTpykuus THpUCTOPOB.

[TpuHIMN OeicTBUS THPUCTOPOB, KiacCU(UKaLus, YCIOBHBIE 0003HAUYCHUSI.
OcCHOBHBIE XapaKTEPUCTUKH U TAPAMETPBI TUPUCTOPOB, IPUMEHEHUE

JlabopaTropHoe 3aHsTHE
VccnenoBanue paboThl THPUCTOPA

CamocrosiTe/ibHas padoTa 00y4YaroIuXcst

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroToBka K 3aiuTe OTYETOB MO JAOOPATOPHOMY 3AHSTHUIO.

BrimontaeHue pedeparos, mOArOTOBKA MPE3CHTALINMN.

TemaTnka coo0meHUii UK MPe3eHTAIUI:

[TpuHIIUIT IEHCTBUS TUPUCTOPOB. JIMHUCTOPBI, TPUHUCTOPHI, CAMUCTOPHI, CHJIOBBIC,
JIAaBUHHBIC, YCIIOBHBIE

0003HaYEHHUS.

TexHonmoTrns N3roTOBICHUS TUPUCTOPOB, KOHCTPYKIUSA, BBIBOABI TUPUCTOPA — aHO U KAaTOMH,

YIPABJIAIOIIANA

DIIEKTPOLI.

IIpuMeHeHne TUPUCTOPOB.

ITapameTpsl THPUCTOPOB: HAIIPSKEHUE, TOK, MOIITHOCTh, MAPKHPOBKA

Tema 1.4. Tpansucropsbl

Copepxanue yueOHOro MmaTrepuasa

[Tpunumn neicTust, Ki1accupuKalys TPAaH3UCTOPOB,
ycioBHbIe 0003HaueHsl. OCHOBHBIE XapaKTEPUCTUKH U
napaMmeTpsl TpaH3UCTOPOB. CXeMbl BKIIIOUEHUS
OUIIOJIIPHBIX TPAH3UCTOPOB. PeskuMBI paboOTHI
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JlabopaTopHble 3aHATHS
Custue BXOJHBIX M BBIXOJAHBIX XapaKTCPHUCTHUK TPAH3UCTOPA.

N

CamocrosiTeibHas padoTa 00y4yarommxcst
PaboTta ¢ KOHCIIEKTOM JIEKIIHH.




[ToaroroBKa K 3amuTe OTYETOB MO JaOOPATOPHBIM 3aHATHSIM.

[ToaroToBka cooOIIEHNI WU TIPE3CHTAITUH.

TemaTnka coo0meHuii WK Pe3eHTAIUI:

[IpuHumn nqeicTBUsA TpaH3UCTOPA, TPAH3UCTOPBI P- U N- IPOBOJUMOCTH.

Knaccugukarus Tpan3ucTopoB, yciaoBHbIE 0003HaueHHsI. Cxema BKIIOYEHHUS TPAaH3UCTOPA
¢ o6mmM 3mMuTTepoM. CTaTUYECKUN U HArPY30UHbBIN pexUMbl paboThl. CXxema BKIIIOUEHUs
TpaH3ucTopa ¢ obmieit 6a3oil. CTaTHUeckuii U HAarpy309HbINA peKUMBI paboThl. Cxema
BKJIFOUEHHSI TPAH3UCTOPA C OOIIUM KOJJIEKTOPOM (3MUTTEPHBIH TOBTOPUTEIIH).
CraTnyeckuil M Harpy304HBIA PeXUMBI padboThl. KittoueBoii pexxum paboThl TpaH3UCTOpA.
OcHOBHBIE XapaKTEPUCTUKH U MapaMeTpbl OUMOJSPHBIX TPAH3UCTOPOB, IPUMEHEHUE,
MapKHpOBKa

KonTpoasnas padora
Pacuer mapaMETpoOB TPAaH3HUCTOPOB 110 BXOJAHBIM U BBIXOJHBIM CTATUUCCKHUM
XapaKTePUCTHKAM.

Tema 1.5. UnTerpajnbHble
MHKPOCXeMbI

Coaep:xanue yueOHOro MaTepuaJia

[TonsiTue 00 >NMeMEHTax, KOMIIOHEHTaX WHTETPAbHBIX MUKPOCXEM; aKTUBHBIC U TACCUBHBIC
JJIEMEHTHI. Y POBEHb

WUHTETpaIIH.

Knaccugukaius HHTErpaJbHBIX MUKPOCXEM, CHCTEMa 0003HAUCHHH

CamocrosiTesibHas padoTa 00yYarOIuXcst

Pabora ¢ xoHciekTOM Jekiuu. [ToAroToBKa COOOIICHMIA MITH MTPE3CHTAITHIH.
TeMaTuka co00IEHUI MM MPe3eHTAUIN:

AKTHUBHBIE U TTACCUBHBIE JIEMEHTBI MUKPOCXEM: JTHOJIbI, TPAH3UCTOPHI,
pPEe3UCTOpPBI, KOHJeHcaTophl. Knaccudukarys 1 Ha3HAaYeHHEe UHTETPaIbHbBIX
MHUKPOCXEM. AHAJIIOTOBbIE U IIM(PPOBBIE MUKPOCXEMBbI

Tema 1.6. IToxynposoa-
HHUKOBbIE GoTONPHGOPHI

Coaep:xanue yueOHOro MaTepuaJia

®doTtope3ucTopsl, PoTOANOIBI, HOTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, CBETOAUOIBI: UX
MPUHIIUI IEHCTBUS, YCIOBHBIE

0003Ha4YeHMsl, IPUMEHEHHUE.

OnTpoHBI, TPUHIIKI ACHCTBUS, YCIOBHBIE 0003HAUYEHHUS, 0071aCTh IPUMEHEHHUS
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JlabopaTopHbIe 3aHATHS
UccnenoBanue paboTsl TeHEpUPYIOMIETO (HOTOAUOA.

CamocrosiTeibHAs padoTa 00y4yaommxcst
PaboTa ¢ KOHCTIEKTOM JIEKIUH.
[TonroTroBka K 3a1uTe OTYETOB MO Ja0OPATOPHBIM 3aHATHSIM.




[ToaroToBka cooOLUIEHU WK TTPE3EHTALIUH.

TemaTuka coo01eHuil, pedpepaToB WM NMPe3eHTALNIA:

dotope3ucTopsl, PoToaANO0bl, GOTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, IPUHIIUI JCHCTBUS,
IIPUMEHEHHUE.

CBeToauno/pl, IPUHLMUII AEUCTBUS, IPUMEHEHUE.

[TosrynnpoBOIHUKOBEIE JIa3€Pbl, IPUHLUI ACUCTBHS, IPUMEHEHNUE.

OnTpoHbl, pa3HOBUAHOCTH, IPUHIIMIT AEHCTBHSI, YCIOBHBIE 0003HAUCHHSI, IPUMEHEHHUE.
TepMmucToOpbl, IPUHIMI JEHCTBUS, YCIOBHbIE 0003HAYEHUs1, IPUMEHEHHUE

Paznen 2. DiekTpoHHbIE
YCWJIMTE/IU M TeHepaTopbl

18

Tema 2.1. D1eKTPpOHHbBIE
YCUJIMTEH

Copaepxxanue yueOHOIro MaTepuasa

Knaccugukanus ycunutenei, CTpyKTypHas cxema yCHIIUTels.
OcHOBHBIE XapaKTEPUCTUKH U TaPAMETPbl YCUITUTEINEH.

Pexumbl paboTHl ycuauTenei.

MHOrokackaiHbl€ YCUIUTENN HAPSKCHHUS.

JIByXTaKTHbIE YCUJIMTEIN MOILHOCTH.

Y CHUIMTENM NOCTOSHHOTO TOKA. Y CHUIMTENIN HA TYHHEIJIBHBIX THOJaX.

JlaGopaTropHoe 3aHsiTHE
HccnenoBanrne OCHOBHBIX 1APaMETPOB AIEKTPOHHOTO YCHIIUTEIS.

CamocrosiTesibHas padoTa 00yYarOIuXCcst

PaboTa ¢ KOHCIIEKTOM JICKIIHH.

[ToaroroBka K 3aliyMTe OTYETOB MO JAOOPATOPHOMY 3aHSTHIO.
[ToaroroBka cooOIeHN UITN PE3EHTAIUH.

TemaTnka coo0meHUii UK MPe3eHTaIUil:

Knaccugukanus ycunutenei, CTpyKTypHas cXxeMa yCHIIUTEs.

OcHOBHBIE XapaKTEPUCTUKH U NapaMeTpsl yeunutened. OopaTHas CBS3b B YCUIIUTEISX.
PexxuMbl paboThl yCUITUTENEH.

VYeunurenu HanpsKeHUs!, IPUHIMI pabOThI.

YcunuTenu MOIIHOCTH, IPUHIUI paOOTHI.

OnepalmoHHbIE YCUIINTENN, CXEMbl YCUIINTENICH HaPsKEHUS! Ha ONepaliMiOHHOM YCUITUTENe

Tema 2.2. DeKTpOHHBIE
reHepaTopsbl

Coaep:xanue yueOHOro MaTepuaJia
Knaccugukanys 31eKTpOHHBIX T€HEPaTOPOB.
['eHepaTopbl CHHYCOHIaTbHBIX KOICOAHUH 1
nuI000pa3Horo HanpsukeHus:. Cxema, MPUHITNTT
paboThl. DIAEKTPUUECKHE UMITYIIBCHI.
Knaccudukanus, ocHOBHbIE TapaMeTPBhI.

2-3
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CHUMMETpUYHBIH MyJIBTUBHOPATOP.
OnnoBubparop. Tpurrep. biaokuHr-reneparop.

JlaGopaTopHoe 3aHsiTHE

HccnenoBanue paboThl reHepaTopa MUI000pa3HOr0 HAPSIKEHUSL.

CHsATHE XapaKTEePUCTHK MYJIbTUBHOpATOpA, aHAIN3 €r0 PadOTHI C TOMOIIIBIO
ocruiorpada.

CamocrosiTe1bHast padoTa 00y4yarommxcst

Pabota ¢ KOHCTIEKTOM JIEKIUH.

[ToaroToBKa K 3aIuTe OTYETOB MO Ja0OPATOPHBIM 3aHSATHSIM.
[ToaroroBka cooOIIEHN WU TPE3CHTAIUH.

TemaTnka coo0meHuii WK MPe3eHTAIUI:

Knaccudukanus 31eKTpOHHBIX TeHEpaTOPOB.

Agtoreneparop tuna RC Ha TUCKPETHBIX JIEMEHTaX, MPUHIIAIT PAOOTHI.
Cxema reneparopa tuna RC Ha onepaliuoOHHOM YCHIIHTETIE.

[Ipuntun paboThl KBapILIEBOT'O PE30HATOPA.

Cxema KBapLeBOI0 reHeparopa.

Krnaccudukanus 3J1eKTpuIecKiuX UMITyIsCoB. [lapaMeTpbl HMITYIIBCOB.
Pabora cxeMbl CHMMETPUYHOTO MYJIbTUBUOpATOpA HA TUCKPETHBIX SJIEMEHTAaX.
Cxema MyJabTHBHOpATOpa HA OTIEPALIMOHHOM YCHUIIUTETE

Pa3pen 3. UcTrounnkn
BTOPMYHOI0 NMUTAHNUS

18

Tema 3.1. Heynpasisiembie
BBIIPAMHUTEIU

Coaep:xxanue yueOHOro MaTepuaJia

Knaccudukanus BeIpsMuTesne.

[Tpunnun aefcTBUs 0JHO(A3HBIX BBIIPSAMHUTENEH, BDEMEHHbBIE TMarpaMMbl HalpsKEeHUH,
OCHOBHBIE ITapAMETPBHI.

Tpexda3Hble BIIPIMUTENHN, IPUHLIUN JEHCTBUS, BpEMEHHbIE JUarpaMMBbl

JlabopaTopHoe 3ansiTHe
Hccnenoanne ¢popMbl HAIPSXKEHUS U TOKAa OJAHOMOIYIEPUOAHOTO U IBYXIIOTYIIEPHOTHOTO
BBINPSIMUTEIIS.

CamocrosiTe/ibHasi padoTa 00y4YaroUUuXCcst

Pabora ¢ KOHCIIEKTOM JICKIIUH.

[ToaroToBKa K 3aIIUTE OTYETOB MO JAOOPATOPHOMY 3aHSATHUIO.

[ToaroroBka cOOOIIEHU UK TTPE3ESHTAIIHIA.

TemaTnka AJ1s1 NOATOTOBKH COOOIICHUI WM MPe3eHTALU:

Knaccudukanus BEIIPSIMUTEICH.

OnnodaszHbIl OHOMOIYIIEPHUOTHBIN BEIPSIMUTEND; IIPUHIIAI ISHCTBHS, BDEMEHHBIC
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JMarpaMMbl HaIlIpsDKEHUH,

Cpe/lHee 3HAaUECHHE BBINPSAMIICHHOIO HAIIPSKEHUs, TPUMEHEHNE.

Onro(hazHbI IBYXITONYIIEPUOTHBINA BRIIPSIMHUTENH CO CPEAHEH TOUKOM; MPUHIIMIT ACHCTBHUSA,
BPEMEHHBIE TUarpaMMbl

HaIpsHKEHUH, CPEAHEE 3HAUEHUE BBIPAMIICHHOTO HANPSIKEHUS, IPUMEHEHHUE.
Onnoda3Hblif MOCTOBOM BBHITPSIMUTENb, IIPUHIUI SHCTBUS, BPEMEHHBIE JUarpaMmbl
HaIpsDKEHUH, cpeHee

3HAUYEHHE BBIIPSMIICHHOTO HAIIPSKEHUs, IPUMEHEHUE.

TpexdasHblil BRITPAMUTENb, BRIOJIHEHHBIN 110 cXeMe «3Be3a JlapruoHoBay; IPUHIIMIT
JIEHCTBUSI, BPEMEHHBIE

JIMarpaMMbl, IPUMEHEHNE

Tema 3.2. YnpasJisiemble
BBINPAMUTEIH

Conep:kanue y4eOHOT0 MaTepuaJia

[IpuHIMIT NENCTBUA YIIPABIISIEMBIX BBIIPAMUTENECH. BpemeHHbIe
nuarpammsl. [Ipumenenue. OcoGeHHOCTH TpeX(a3HbIX YIPaBIIiEMbIX
BbInpsMuTesell. CucreMa ynpasiieHUs! BBIIPSIMUTEISIMU

CamocrosiTesibHast padoTa o0yyarmuxcst

PaboTa ¢ KOHCIIEKTOM JICKIIHH.

[ToaroroBka cooOIIEHN WU TIPE3CHTAIUH.

TemaTnka coo0meHuii WK MPe3eHTAIUI:

[IpuHuuMn NeiCTBUA YIPABISIEMBIX BBIIPIMUTENIECH HA IpUMeEpe
onHo(pa3HO# cxembl. OCOOEHHOCTH TpeX(Pa3HbIX YIPaBIIEMBIX
BhIIpsiMuUTENeil. [IpuMeHenne ynpapiasieMbIX BbIIPIMUTENICH

Tema 3.3. CriakuBaougue
puabTpsI

Conep:xanue yueOHOro MaTepuaJia

Haznauenwue u knaccudukaius GuibTpoB.

CraaxuBatonue GUIbTPHI C TACCHBHBIMU DJIEMEHTAMU: €MKOCTHBIE, UHTYKTUBHEIE.
IIpyHIMD KEeCTBUS.

Koaddunment crnaxxupanus.

OnHO3BEHHBIE U MHOTO3BEHHBIE (DUIIBTPHI.

AKTHBHBIE QUIBTPHI

CamocrosiTeibHas padoTa 00y4yaommxcst
Pabora ¢ KOHCTIEKTOM JIEKIUH.
[ToaroroBka cooOUIeHUN WM PE3EHTALIUH.

TemaTuka coo01eHnii WIN NPe3eHTaAlNI:
Hasnauenwne u knaccudukamnus GuibTpoB.
['-o6pa3ubie RC- u LC- punbTpsl, NpUHLIKIT AEHCTBHSL.
I1-06pa3Hblil nacCUBHBINA QUIBTD.
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[ToHsiTHE «aKTUBHBIE QUIBTPBD»

Tema 3.4. CtadbuamzaTopbl
HANIPSKEHUs U TOKA

Conep:kanue y4eOHOT0o MaTepuaJia

Knaccudukanus crabunuzatopos, npuMeHenue. [Ipunimn paboTsl mapaMeTpuyeckoro
crabwinzaTopa HanpspkeHus. [IpuHImm paboThl KOMIIEHCAIMOHHOTO cTabMmIn3aTopa
HanpspbkeHus. KomneHcannoHHbli cTaOUIM3aTop TOKA

JlaGopaTropHoe 3aHsiTHE
VccnenoBanue napaMeTpu4ecKoro CTabuIn3aTopa HanpsHKeHUs

CamocTtosiTeibHast padoTa 00y4yarommxcst

Pabota ¢ KOHCTIEKTOM JIEKIUH.

[ToaroToBka K 3alIUTe OTYETOB IO TAOOPATOPHOMY 3aHSTHIO.
[ToaroroBka cooOIIEHN WU TIPE3EHTAIUH.

TemaTnka coo0meHuii WK MPe3eHTAIUI:

Knaccudukanus ctabunmzatopoB, IpuMEHEHHE.

[Tpunnun paboThl MapaMeTPUUECKOr0 CTAOMIN3AaTOPA HANIPSIKEHUS

Pa3pea 4. Jlornueckue
ycTpoiicTBa

22

Tema 4.1. Jloruvyeckue
3J1eMEeHThI LM (PPOBOi
TeXHUKH

Coaep:xanue yueOHOro MaTepuaJia

Jlornueckue snementsl U, UJIW, HE. YcaoBHEIE 0003HaYEHNS, TAOIHUIIBI HCTUHHOCTH.
Jlormueckue 3eMeHThl Ha peJie U MOMYNPOBOJHUKOBBIX MTPHOOpax.

Jlornueckue 37€MEHTBI B HHTEIPAJIBHOM UCIIOJTHEHUH, TPUHLIUI

paboTHI.

2-3

JlabopaTropHoe 3aHsTHE
VccnenoBanne paboThI JOTHUYECKHUX DJIEMEHTOB

CamocrosiTe/ibHasi padoTa 00y4YaroUUuXCcst

Pabora ¢ korcniekToM sekiun. [IoAroToBKa K 3amuTe OTYETOB M0 JIA0OPATOPHOMY
3aHATHIO.

[TonroroBka coOOIIEHU WK MTPE3ECHTAIIHIA.

TemaTnka coo0meHUii UIH MPe3eHTAIUiIl:

Jlormueckue snementsl W, JIN, HE. YcnoBHBIe 0003HaUYeHUS, Ta0IUIIa HICTHHHOCTH.
OcnoBHbIe 0a3ucHbIe nornueckue 3nnemenTel M-HE, MJIM-HE. YcinoBHEBIe 0003HaUYEHN,
TaOJIUIIBl UCTUHHOCTH.

Onement U-HE B uHTErpanbHOM HCIIOJIHEHUH, TPUHIMT paObOTHI

Tema 4.2. KomOnHanmuoHupie

nudposbie
YCTPOMCTBA

Conep:xanue yueOHOro MaTepuaJia

Komb6unarmonssle undpoble yCTpoiicTBa: mudpartop, 1emmdpaTop, MyJIbTUILIEKCOD,
JIEMYIBTUILIEKCOP,

M0JIyCyMMaTop, cymMMaTop. Y cJloBHbIE 0003HAUEHHUs, HA3HAYEHHE BBIBOJIOB, IPUMEHEHUE
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CamocTtosiTeibHast padoTa 00y4yarommxcst
PaboTa ¢ KOHCIIEKTOM JIEKIIUH.
[TonroroBka COOOIICHUI WIIH MTPE3CHTAIHIA.

TeMaTuka coO0IIEHUI UM MPe3eHTALUIN:

KomOunaimonsslie nudpoBbie YCTpoicTBa: mudpatop, aemmdparop,
MYJIBTHIUICKCOP, IEMYIIbTHUILIEKCOP, TOIYCYyMMAaTOpP, CyMMaTop. Y CIIOBHbIE
0003HaYCHMSI, HA3HAYCHNE BBIBOJIOB, IPUMEHEHUE

Tema 4.3.
ITociaenoBaTe ILHOCTHLIE
undgpoBbie ycTpoiicTBa

Conep:kanue y4eOHOT0 MaTepuaJia

[TocnenoBaTebHOCTHBIE IU(POBBIE YCTPOICTBA: TPUTTEP, CUCTUUK, PETHCTP. Y CIIOBHBIC
0003HaYCHNUs1, HA3HAYCHUE

BBIBOJIOB, IPUMEHEHHUE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep; npuHIIUI paOOThI, TAOJIHUIIBI HCTUHHOCTH

CamocrosiTeibHasA padoTa 00y4yaommxcst

Pabora ¢ koncnekToM sekiun. [ToaroroBka cooOIIeHNI WK TPE3EHTAIIHI.

TemaTnka coo0meHuii WK MPe3eHTAIUI:

[TocnenoBatenbHOCTHBIE HIU(POBBIE YCTPOICTBA: TPUTTEP, CUETUUK, PETHCTD. Y CIIOBHBIC
0003HaYCHUS, HA3HAUCHHUE

BBIBOJIOB, IPUMEHEHHE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-tpurrep, npuniun padboTsl, TaOIUIIEI HCTUHHOCTH

Pa3nei 5.
MuxkponpoueccopHbie
CHCTEMBI

19

Tema 5.1.
I[MonynpoBoaHukoBasi
NaMATH

Coaep:xanue yueOHOro MaTepuaJia

Haznauenue u kinaccudukarus 3alOMUHAIOIINX YCTPOUCTB.

Craruueckue, JUHAMUYECKHE, IEPENPOrpaMMHUPYEMbIE 3alIOMUHAIOIINE YCTPOICTBA.
Omur-namsate. O6macTh

MIPUMEHEHUS

CamocrosiTe/ibHasi padoTa 00y4YarouXcst

Pabora ¢ koHcniekToM sekiun. [ToAroToBka cooOIIeHNI WK TPE3EHTAIHIA.
TemaTnka coo0meHUii UK MPe3eHTAIMIi:

Knaccudukanus 3anoMuHaIOMIMX yCTPOUCTB.

Cratnyeckue, TMHAMUYECKHE, TTEPEPOrpaMMHUPYyEMbIE 3alIOMUHAIOIINE YCTPOIMCTBA;
Ha3HadYeHUE, 00J1aCTh

npumenenus. [Torstus ROM, RAM, CMOS-niaMsTh, K3II-11aMSTh.

DA1I-aMATh, UCTIOIH30BAaHUE BO BHEIIHUX 3alIOMUHAIOIIMX YCTPOMCTBAX

Tema 5.2. AuaJjoro-

Conep:xaHue yueOHOro MaTepuaJia
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nHuppoBbIie U HUPpO-
aHAJIOrOBbIE YCTPOiicTBA

[{udpoast 00pabOTKa ITEKTPUUECKUX CUTHAIIOB:
JMICKpeTHh3alysi, kBantoBanue. [IpuHIMT paboThl aHaIOTO-
mudposoro npeodpaszoarens, npumenenue. [IpuHuun
paboTHI ITU(PO-aHATIOTOBOTO ITpeodpazoBaTess,
MIPUMCHCHUE

CamocrosiTesibHAsi padoTa 00y4ar0IMXCs
Pabota ¢ koHCHIEKTOM

nekuuu. ITonroroska

COOOIICHUI WIIH

Mpe3EHTalHM.

TemaTnka coo0meHuii WK MPe3eHTAIUI:

[Mudposas 0OpaboTKa 3IEKTPUUECKUX CUTHAIOB: AUCKpETU3aIus, KBaHTOBaHue. YacTora
JUCKPETU3ALINH, YPOBHU

kBaHToBaHus. Teopema Korenbuukona (HaiikBucra-1llennona). PazpsaHocts.

[Tpunumn paboTsl aHAIOTrO-IIUPPOBOTO MpeodpazoBarens. Y cIOBHbIE 0003HAUCHUS,
MIPUMEHEHUE.

[Tpunumn paboTs! U pPo-aHATIOTOBOrO MpeodpazoBarens. Y clioBHbIe 0003HAYCHHUS,
MIPUMEHEHUE

Tema 5.3. Mukponpouec-
copbl

Coaep:xanue yueOHOro MaTepuaJia

CrpykTypa nporeccopa, Ha3Haue€HHE CTPYKTYPHBIX OJIOKOB. APXHTEKTypa MPOLECCOPOB.
CISC-, RISC-, VLIW-nporeccopbl. MHKpONpOIIECCOPHI, PA3HOBUIHOCTH, TPUMEHEHHE.
[{udpoBbie cCUTHATBHBIC TIPOIECCOPHI, MPUMEHEHUE. MUKPOKOHTPOJIIEPHI, CHCTEMBI Ha
KpHUCTaJIJIe, MPUMEHEHHE

JAudpepeHnupoBaHHbIN 3a4€T

CamocrosiTeibHas padoTa 00y4yaommxcst

Pabota c koncnexktoMm jeknuu. [ToaroToBka cooOIeHN UIH pe3eHTAIHH.

[ToaroroBka K SK3aMeHY.

TemaTnka coo0meHUii UIH MPe3eHTAIUiIl:

Ctpykrypa mporieccopa: apupMeTUKO-JIOTUYECKOe YCTPOHCTBO, YCTPOHCTBO YIIPABICHHUS,
BHYTPCHHSIS IIUHA,

BHYTPEHHSISI IaMSITh, PETUCTPBI KOMaH/, aJpeca, TaHHBIX.

[TonsiTue apxutekTypbl poH HelimaHa, rapBapACKoil apXUTEKTYpBHI.

[Tpoueccopsl ¢ monuasiM HabopoM koMaH I (CISC), mpoiieccopsl ¢ COKpaleHHBIM HA0OPOM
xomanj (RISC),

MPOILIECCOPBI CO CBEPXATUHHBIM KoMaHAHBIM ciioBoM (VLIW). ITpousBoaurenw,
IPUMCHCHHE.
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[{udpoBsie cUrHATBHBIE TPOLIECCOPHI, X IIPUMEHEHHE.
MUKpPOKOHTPOJIIEPHI, CUCTEMBI HA KPHUCTAJUIE, IPUMEHEHHE

Bcero

112

J1sl XapaKTepUCTUKH YPOBHSI OCBOEHUS y4eOHOI0 MaTepHalia UCIOJIb3YIOTCS Cielylolue 0003HaYeHHUs:
1 — 03HaKOMUTENbHBIN ( y3HABAaHUE paHee H3yUYEHHBIX 00BEKTOB, CBOMCTB);

2 — PENpONyKTUBHBIN (BBITOJHEHHUE JAEATEIBHOCTH 10 00pa3ily, HHCTPYKIIMH WU MO PyKOBOJCTBOM);

3 — MPOAYKTUBHBIHN (TJITAHUPOBAHUE M CAMOCTOATEIHHOE BHIMIOTHEHUE JACSITEIbHOCTH, PEIlICHHE MPOOJIEMHBIX 3a/1a4).

16



3. YCJIOBUSI PEAJTU3AIIAN PABOYEN ITPOTPAMMBI YUEBHOM
JUCHUIIIAHBI

3.1. MaTepuaJibHO-TeXHUYECKOE o0ecnevYeHune

Peanuzanuio paboueld mporpaMmpl Y4eOHOW JUCIHUIUIMHBI OOCCTICUMBACT
nabopaTopuss DJIEKTPOHUKA M MHUKPONPOLECCOPHON TEXHUKHU.

O6opynoBanue mnabopaTopud M paboOyux MecT abopaTOpUU: CTOJIbI
yueOHbIe, CTyNIbs yYeHUUYecKrne, pabodee MeCTO IMpernojaBaTelis, MepCOHATbHBIN
KOMIBIOTEp (MOHUTOP, CUCTEMHBIN OJIOK, KIIABHATYPa, MBIIIIKA).

3.2. MudopmanuonHoe odecrnedenne 00y4eHust
[Tepeyerr pexkoMeHIyeMOW Y4eOHOW JHTEepaTypbl, WH()OPMAITMOHHBIX
pecypcoB cetu HTEpHET.

OcHoBHas yuyeOHas TuTeparypa:
1.Munos3opoB, O. B. OCHOBbI »JJEKTPOHUKH : YYEOHHK ISl CPEIHETO
npodeccuonansHoro odpazopanus / O. B. Munoszopos, U. I'. TlankoB. — 6-¢
u3l., nepepadb. u gon. — Mockpa : U3parensctBo FOpaiit, 2021. — 344 ¢. —
(ITpodeccuonansuoe obOpazoanue). — ISBN 978-5-534-03249-9. — Tekcr
anekTpoHHbIt  //  OOpa3zoBarenbHas  mnargopma  FOpaitt  [cailt]. —
URL: https://urait.ru/bcode/469657
JlomomHUTENBHAS YUeOHAs TUTEpaTypa:

1.Ky3oBkuH, B. A. DnexkrporexHuka u snekTpoHuka : yueOnuk s CIIO / B. A.
Ky3oBkuHn, B. B. ®unaros. — M. : U3narenscTBo Opaiit, 2017. — 431 c.

HNuTepHeT-pecypcsr:
1. «Dnexrponuka-undoy // Popma mocryma: electronica.nsys.by/pages

3.3. Beinosinenune TtpedoBannii ®I'OC B yacTH HCNO0JIb30BAHNS AKTHBHBIX U
HHTEPAKTHUBHBIX (pOpM 00yUeHus1

B umensx peanuzanuyd KOMIIETEHTHOCTHOTO MOAXoja pabouas mporpaMmma
IpelycMaTpuBaeT B 00pa30BATEIbHOM MPOIECCE AKTUBHBIX W HMHTEPAKTUBHBIX
bopM TmpoBeAeHMS 3aHATUH B LENAX (QOPMUPOBAHUS M PA3BUTHS OOIMIMX H
npo(ecCUOHAIBHBIX KOMIETEHIIUI:

Tema 12. Tpurrep, OJIOKMHI-reHEPATOP: HA3HAYEHUE, NMPUHLMUIT JEHUCTBHUS,
PEXUMBI padOTHI U UX MapaMeTpbl B (POpME METOIUKH «MO3TOBOTO HITYPMaY.

Tema 13. MynbTuBUOpaTop, OAHOBUOpATOp: Ha3HAYEHUE, MPUHLHUII
NEUCTBUS, PEXKUMBI pabOThl U MX HapameTpbl B (pOpME METOAMKH «MO3TOBOTO
LITYypMay.

3.4 MHcnogn3oBaHue CpeIcTB BbIYMCIUTEIBHON TEXHUKH B Mpolecce
o0yueHust

PabGouass mnporpamMma mpeaycMaTpuBaeT HCIOJIb30BaHUE TEPCOHATBHBIX
KOMITBIOTEPOB OOYYAIOIIMMUCS B XOJI€ MPOBEACHUS CIEIYIONUX J1ab0paTOpPHBIX
3aHATHI:
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Jlaboparopnoe 3anstue Nel CHsTHE BOJBT — aMIIEPHOM XapaKTEPUCTHKU
MO/,

JlaboparopHoe 3anstThe Ne2 CHSTHE BXOJIHBIX M BBIXOJHBIX XapaKTEPUCTUKU
TpaH3UCTOpA.

Jlaboparopnoe 3ansTHe Ne 4 ccnenoBanue paboThl THPUCTOPA.

Jlaboparopnoe 3anatue Ne 13 HccrnenoBaHue pabOThl T€HEPUPYIOLIETO
dboToaunoa.
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4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUA
JANCHUITIJINHBI

Ornenka KauecTBa OCBOCHHS YYEOHON NMCIUIUIMHBI BKIIOYAT TEKYIIUil
KOHTPOJIb YCIIEBAEMOCTH U MPOMEXYTOUHYIO aTTECTALHIO.
Texymuii KOHTPOJb YCIEBAEMOCTH OCYIIECTBISIETCS IMpenojaBaTesieM B
IpoIeccCe TPOBEIACHHUS MPAKTHUUECKUX 3aHATUH, TECTHPOBAHHS, a TaKxke
BBITIOJTHEHHSI OOYYArOMIMMHCS WHIUBUAYATbHBIX 33JaHU B COOTBETCTBUHU C
(OHIOM OIIEHOYHBIX CPEACTB MO Y4YEOHON TUCHIUTUIHHE.

Pe3yabTaThl 00yuyeHus1 (0OCBOCHHbIE YMEHUS,
YCBOEHHbIE 3HAHMS)

®DopMbI M METOAbI KOHTPOJISI U
OlIeHKH Pe3yJIbTATOB 00y4YeHUs

YMeEHHs: OLICHKA 3aLUTHI OTYETOB o
U3MEpSITh NapaMeTPbl AJIEKTPOHHBIX CXEM 71a00paTOPHBIM 3aHATHIM
HOJIb30BATHCS SJICKTPOHHBIMU IPUOOpaMu U OLIEHKa 3aIIUTHI OTYETOB o

000py10BaHUEM 71a00PATOPHBIM 3aHATUSIM

3HAHMSA: OLIEHKa 3aIIUTHI OTYETOB o

MIPUHITUTIOB PA0OTHI M XapaKTEPUCTHUK JICKTPOHHBIX
puOOPOB

7a00paTOPHBIM  3aHATHUSIM,  YCTHOTO

Onpoca; KOHTPOJILHOU PabOTHI

IPUHLINIIA PA0OTHI MUKPOIIPOLIECCOPHBIX CUCTEM

OKCIICPTHOC HaOmoACHUE U  OICHKA

COOOIIEHUH WM MPe3CHTAII
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