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1.MACHOPT PABOYEN TPOI'PAMMbBI YYEBHOM JUCIUILIUHBI

1.1. OOaacTh npuMeHeHHs padoyeil MPOrpaMmbl

PaGouas mporpamMmma y4eOHOM TUCIIMILIAHEI SBISETCS YaCThIO TPOTPAMMBI
MOJATOTOBKM CHENUANHMCTOB cpeaHero 3seHa B cootBercTBuu ¢ PI'OC CIIO no
crienimanbHOCTH 23.02.06 TexHuueckas 3KCIuTyataus NoABUKHOTO COCTaBa
’KeJIE3HBIX Jopor (0a30Bas MOJATOTOBKA).

1.2. MecTo yueOHOH TUCHUNIMHBI B CTPYKTYPe MPOrpaMMbl MOATOTOBKH
CHENMAJINCTOB CPeIHEro 3BeHa:
Y4eOHast TUCIUILTNHA OTHOCUTCS K 00IIenpodecCHOHaTEHOMY YICOHOMY ITUKITY.

1.3. Hean u 3a1a4u y4eOHOM TUCHMILIMHBI — TPeOOBAHUSA K pPe3yJbTaTam
OCBOEHUS Y4eOHOH TUCIUIIJIMHBI

B pesynbTaTe ocBoeHUs y4eOHON AUCITUIUTMHBI 00YyYarOIIUIICs JOHKEeH

yMeThb: U3MEPSTh MapaMeTPhl JICKTPOHHBIX CXEM, ITOTH30BATHCS IJICKTPOHHBIMU

npudopamMu U 000PyI0BaHUEM

3HATh: IPUHIIAIIOB pa0OTHI M XapaKTEPUCTHK JICKTPOHHBIX TPUOOPOB, MPUHIIATIA

pabOThI MUKPOIIPOIIECCOPHBIX CUCTEM

B pe3yabTare ocBoeHNsI y4eOHOM JUCHHMILIMHBI IPOUCXOIUT MO3TAINTHOE

(¢popMupoBaHue 3J1eMeHTOB 00IIUX U NMPO(PEeCCHOHATbHBIX KOMIIETEHIIHI:

OK 1 BeiOupate  crmocoObl  pemieHMss  3agad  Npo(EecCHOHANBbHOM  AeATeNbHOCTH
MPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2 Hcronb3oBaTh COBPEMEHHBIE CPEICTBA IIOMCKA, AaHAJIW3a W HWHTEPIPETALUU
uHpopMaud U  MHQOPMALMOHHBIE TEXHOJOTWMM NIl  BBIIOJIHEHUS  3a7ad

npoecCHOHANBEHOM NesTENbHOCTH

[InanupoBaTh M peaqn30BbIBaTh COOCTBEHHOE NPO(ECCHOHAIBHOE U JMYHOCTHOE

OK 3.
pa3BUTHE, NPEINPUHUMATENBCKYIO JAEATeIbHOCTh B MpOQecCHOHANbHON cdepe,
WCIIOJIH30BaTh 3HAHUS 1O (PUHAHCOBOM TPAMOTHOCTH B Pa3UYHBIX >KU3HEHHBIX
CUTYaIUAX

OK 4 D¢ heKTUBHO B3aUMO/IEHCTBOBATh U PA0OTATh B KOJIJIEKTUBE M KOMaH/IE

K 1.1 DKCIUTyaTUPOBATh MOJABMKHOM COCTAB KEJIE3HBIX JTOPOT.

K 1.2 [Ipon3BOUTE, TEXHUYECKOE OOCIYyXKMBaHWE€ W PEMOHT TOJIBIDKHOTO COCTaBa
JKEJIE3HBIX IOPOT B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHOJIOTHUECKUX MPOILIECCOB.

K 1.3 O6ecneunBaTh 0€30M1aCHOCTD ABMKEHUS MOABUKHOTO COCTaBA.

K 2.3 KoHTponmpoBaTh 1 OlIeHHBATh Kaue€CTBO BHITIOJIHIEMBIX PaldoT.

K 3.1 OdopmMIsATh TEXHHYECKYIO M TEXHOJIOTHYECKYIO JJOKYMEHTAITHIO.

K 3.2 Pa3zpabarbiBaTh TEXHOJIOTHYECKHE TPOIECCHI HA PEMOHT OTACIIBHBIX JIETaJeH U y3JI0B

MOJABUKHOTO COCTaBa JKEJIE3HBIX JIOPOr B COOTBETCTBUM C HOPMATUBHOU
JIOKYMEHTaIUEH.



1.4, KoanyecTBO 4acOB Ha OCBOEeHUE padoueii mporpaMMbl y4eOHOM
AUCIHUNJIMHBI:
MakcumainbHas yueOHas Harpy3ka oOydaromierocs 112 yacos, B TOM 4ucie:

oOsi3aTenpHas yacTh — 82 yaca;

BapuaTuBHas yacTh — 30 4acos.

VYBenuueHue KoaruecTBa 4acoB paboueil mporpaMMebl 3a CHET BAPUATUBHOM
YaCTH HaIPaBJICHO Ha pacuuperue (yerybieHue) 00bEMa 3HAaHUH 0 pas3jenam
POTrPaMMBI.

MakcumManbHOM yueOHOI Harpy3ku oOyuaronierocst — 112 gacos, B ToM
qHCIIe:

00s13aTeIPHOM ayUTOPHOM yueOHOU Harpy3Kku oOydJaromierocs — 76 4acos;

CaMOCTOSITeNIbHON paboThl 0Oyyaromierocs — 36 4acos.



2. CTPYKTYPA U COJAEPXKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0bemM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

Bun yueOHo# padoThI

Oobvem uacoe

MaxkcumasnbHasi yueOHasi HAarpy3ka (Bcero) 112
O0s13aTenbHas Ay IMTOPHAs yueOHAsA HATPY3Ka (Bcero) 76
B TOM YHUCIJIE:
TEOPETHYECKOE 00YUCHHE 56
1a60paTOPHEIE 3aHATHS 20
BueaynuTopHas camocTosiTe/IbHasA padoTa o0y4yarommxcs (Bcero) 36
B TOM YHUCIIE: 20
HOJITOTOBKA K JJA00paTOPHBIM 3aHATHSM M KOHTPOJILHOM paboTe
MOJrOTOBKA COOOIIEHUH WIIM TIPE3CHTANI 16
3aHATHS B MHTePAKTHBHOM (popMe (BUPTyalIbHbIE SKCKYpPCHHU, FPYTIIIOBas 20

paboTa, TBOPUECKHE 3a/1aHHsI, METO/ IIPOEKTOB)

HpOMe)KYTOqHaH arTeCTausa CEMECTPEC IIPOBOAUTCS B q)opMe IK3aMeEHa




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CITUTIIMHBI

HauMeHnoBanue

Conep:kanue y4eOHOr0 MaTepualia, JJadopaTopHble 3aHATHS, CAMOCTOSITEIbHAS
paboTa 00y4aruuxcs

O0bem
4acoB

YpoBeHnb

pa3aeioB U TeM

OCBOCHMUHA

1

4

Pasznes 1. JiieKTpOHHbIE
npuodopskI

36

Tema 1.1. ®uznueckue
OCHOBBI
MOJIyIPOBOIHHKOBBIX
npudopos

Coaep:xanue yueOHOro MaTepuaJia

CobcTBeHHAs U MPUMECHAsl IPOBOAMMOCTD TOJIYIIPOBOJHUKOB.
du3nyeckue OCHOBBI 00pa30BaHUS U

CBOMCTBA P-nepexona. EMkocTs pP-n-

nepexojia, npoboi pP-n-nepexona

CamocrosiTesibHast padoTa o0y4daromuxcst

Pabota ¢ KOHCTIEKTOM JICKITUH.

[ToaroroBka k 1a6OpPaTOPHOMY 3aHITHIO.

[ToaroroBka cooOieHN WU MPE3EHTAIUH.
TemaTnka co00IEHUIT WIN MPe3eHTALUIN:
CobcTBeHHas MPOBOAMMOCTD MOTYTIPOBOTHUKOB.
[IpumecHas MPOBOAMMOCTD MOTYTPOBOIHUKOB.
O6pazoBanue p-n-nepexoa.

dusnueckue MpoIecchl, Mpoxosaiue B P-N-nepexozae. CoicTBa P-N-niepexoa.
BonprammnepHas xapaktepuctuka p-nN-nepexosa.
EmkocTh p-n-nepexoja. Buasl npoboes p-N-nepexoaa

Tema 1.2. [lonynpoBoa
HHUKOBBIE TUO/bI

Coaepixanue yueOHOro MaTepuasa

KoHcTpykuus 1uonos.

OCHOBHBIE XapaKTEPUCTUKH U MapaMeTPhl MOTYyIPOBOIHUKOBBIX JHOJOB.
Knaccugukanus noaynpoBOJHUKOBBIX THOJIOB, YCIOBHbIE 0003HaUeHUA. MapKHpOBKa,
[IPUMEHEHHUE

2-3

JlabopaTopHoe 3aHsiTHE
CHsiTHE BOJIBT — aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

CamocrosiTeibHas padoTa 00y4YaromMXxcs
PaboTta ¢ KOHCIEKTOM JIEKIIMH.




[ToaroToBKa K 3aIKUTe OTYETOB MO TAOOPATOPHOMY 3aHSITHIO.

[ToaroroBka cooOIIEHN WU TIPE3EHTAIUH.

TemaTnka co001IEHUIT WIN MPe3eHTAIUI:

[TosrynpoBOTHUKOBBIE AUO/BI: BHITPSIMUTEIbHBIC, CTAOMIIUTPOHBI, TYHHEIbHBIE,
($hoTOAMOABI, CBETOIUO/IbI, BAPUKAIIBI,

CHJIOBBIE, JTABUHHBIE; YCJIOBHbIE 0003HAUYEHUS.

TexHOn0rust U3roTOBIEHUS AUOJI0B, KOHCTPYKIIHSI, BHIBOJIBI

JIM0J1a — aHOJ U KaToJ.

[IpuMeHeHue nMoaynpoBOAHUKOBBIX JUO0/I0B, MAPKUPOBKA.

OcHOBHbIE apaMeTPbl MOJYIPOBOJHUKOBBIX IUOAO0B: HAIPSHKEHUE, TOK, MOIIIHOCTh

Tema 1.3. TupucTopbi Conep:xanue yueOHOro MaTepuaJia 2-3
KoHcTpykiius TupucTopoB.
[TpuHIMT NEHCTBUS THPUCTOPOB, KIIACCH(HUKAIINS, YCIOBHBIE 0003HAYCHUSI.
OcHOBHbIE XapaKTEPUCTUKH U TapaMETPbl THPUCTOPOB, IPUMEHEHHE
JlaGopaTopHoe 3aHsiTHE
HccnenoBanue paboThl TUPUCTOPA
CamocrosiTeibHas padoTa 00y4yaromMxcs
Pabota ¢ KOHCTIEKTOM JIEKIUH.
[ToxroToBka K 3amIuTe OTYETOB I10 TAOOPATOPHOMY 3aHSTHIO.
Brinonnenue pedepatoB, MOArOTOBKA MPE3EHTALUH.
TemaTnka coo01IEHUIT WK MPe3eHTAIUI:
[TpunHIMnI nefcTBUS THPUCTOPOB. IMHUCTOPBI, TPUHUCTOPBI, CAMUCTOPBI, CUJIOBBIE,
JIABUHHBIE, YCIOBHBIC
0003HaYECHHU.
TexHOMoTHSs H3TOTOBIICHHSI THPUCTOPOB, KOHCTPYKITHS, BEIBOABI THPUCTOPA — aHO U KaTOJ,
YIPABIIAIOIIHAN
ANEKTPOI.
[IpumMeHeHne THPUCTOPOB.
[TapameTpbl THPUCTOPOB: HANPSHKEHUE, TOK, MOIITHOCTh, MAPKHPOBKA
Tema 1.4. Tpansucropnbl Coaeprxanue yueOHOro MaTepuasa 2-3

[TpuHnmn neiicTBus, kinaccupuKalus TPaH3UCTOPOB,
ycnoBHbIe 0003HaueHus. OCHOBHBIE XapaKTEPUCTUKU U
napaMeTpsl TpPaH3UCTOPOB. CXeMbl BKIIIOUEHUS
OUITIOJIIPHBIX TPAH3UCTOPOB. PeskuMBbI paboTHI




JlabopaTopHble 3aHATHS
CHsiTHE BXO/IHBIX U BBIXOJHBIX XapaKTEPUCTHK TPAH3UCTOPA.

N

CamocrosiTeibHas padoTa 00y4YaromMXcs

PaGota ¢ KOHCTIEKTOM JIEKIUH.

[TonroToBka K 3alIiTe OTYETOB I10 JTAOOPATOPHBIM 3aHITHSM.

[ToaroroBka cooOIIEHN WU TIPE3CHTAIUH.

TemaTnka co001IEHUIT WIN MPe3eHTAIUI:

[IpuHUuMn neicTBrs TPAH3UCTOPA, TPAH3UCTOPHI P- U N- TPOBOJIUMOCTH.

Knaccudukanus TpaH3ucTopoB, ycioBHbIe 0003HaueHUs1. Cxema BKIIIOYSHHS TPAH3UCTOPa
¢ o6muM >mMuTTepoM. CTaTUYECKUI U HArPy304HBIN pexUMbl paboThl. CxeMa BKIIIOUEHUS
TpaH3ucTopa ¢ oomiei 6a3oi. CTaTUYeCKH U HArPY30YHBIA PEKUMBI padboThl. Cxema
BKJIFOUEHUS TPAH3UCTOPA C OOIIMM KOJIEKTOPOM (IMHUTTEPHBIN IOBTOPUTEID).
Cratnyeckuii ¥ Harpy304HBIA PeXUMBI paboThl. KitoueBoi pexumM padoThl TpaH3UCTOpA.
OcHOBHBIE XapaKTEPUCTUKH U TTapaMeTPbl OUMOJISIPHBIX TPAH3UCTOPOB, TPUMEHEHUE,
MapKUpPOBKa

KonTpoabHnasi padora
Pacuer napaMeTpoOB TPAH3UCTOPOB IO BXOAHBIM U BBIXOAHBIM CTATUYCCKUM
XapaKTEPUCTHKAM.

Tema 1.5. UuTerpanbubie
MHKPOCXEeMbI

Conep:xxanue y4yeOHOro MaTepuaa

ITonsTHE 00 >N1EMEHTaX, KOMIOHEHTaX HHTETPAIbHBIX MUKPOCXEM; AKTUBHBIE U TACCUBHBIE
JJIEMEHTBI. Y POBEHb

MHTErpaLuu.

Krnaccudukanus nHTerpajibHbIX MUKPOCXEM, cucTeMa 0003HaueHUH

CamocrositeibHas padoTa 00y4aOIMXCs

Pabora ¢ xoHcniekToM sekiun. [loaroroBka cooOIIeHNH WK MTPEe3eHTaIUH.
TemaTnka co00IEHUIT WIN MPe3eHTALUIN:

AKTHBHEBIE U TTAaCCUBHBIE DJIEMEHTHI MHKPOCXEM: IUOABbI, TPAH3UCTOPLI,
pe3ucTopsl, KoHAeHcaTopbl. Kinaccudukanys n Ha3HaueHHE WHTETPATbHBIX
MHUKpPOCXeM. AHAJIOTIOBbIE U IIU(PPOBbIE MUKPOCXEMBI

Tema 1.6. Iloaynposoa-
HHMKOBBIE (hoTonpUdOPHI

Conep:xanue yueOHOro MaTepuaJia

dotope3uctopsbl, GoToANOBI, HOTOTUPUCTOPHI, (DOTOTPAH3UCTOPHI, CBETOIUOIBI: UX
MPUHIUN I€WCTBHUSI, YCIOBHBIE

0003Ha4YeHHUsI, TPUMEHEHUE.

OnTpoHBl, IPUHIIKI ACUCTBHUSA, YCIOBHBIE 0003HAUYEHHUS, 0071aCTh IPUMEHEHHUS

2-3




JlabopaTopHble 3aHATHS
HccnenoBanue paboTsl reHepUpyoero GpoToauoaa.

CamocTrosiTesibHAsi padoTa 00y4arOIMXCs

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K 3alyUTe OTYETOB IO JTAOOPATOPHBIM 3aHSATHUSIM.

[ToaroroBka cooOleHN WU MPEe3EHTAUH.

Tematuka coo0uieHuii, pedpepaToB UM MPe3eHTANMIMA:

dotope3uctopsl, HoToano b, POTOTUPUCTOPHI, (POTOTPAH3UCTOPHI, IPUHIHUIT JCHCTBHS,
MIPUMEHEHUE.

CBeTouo/ b1, MPUHIIMIT ACHCTBUS, TPUMEHEHHE.

[TonynpoBOAHUKOBBIE J1a3€Phl, TPUHIIUI ACHCTBUS, TPUMEHEHHUE.

OnTpoHbI, Pa3HOBUAHOCTH, IIPUHIIUIT ACHCTBHSI, YCIOBHBIE 0003HAUCHHMSI, IPUMEHEHHE.
TepMucTOpBI, MPUHIIMIL JCHCTBHS, YCIOBHBIE 0003HAYEHUS], IPUMEHEHHE

Paznen 2. DiekTpoHHbIE
YCHJIMTEJIH H TeHEPATOPbI

18

Tema 2.1. D1eKTpOHHBIE
YCHJIUTEJIN

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus ycunurenei, CTpyKTypHast CXeMa yCUIUTENS.
OCHOBHBIE XapaKTEePUCTUKH U TapaMeTPbl yCUIITUTENEH.

Pexumbl paboThl ycHIuTENeH.

MHorokackajgHble yCUIUTENN HANPSKEHUS.

JIByXTaKTHBIE yCHJINTENNA MOIIHOCTH.

Ycunurenu NoCTOSHHOTO TOKA. Y CHJIMTENN Ha TYHHEIbHBIX TMO0JIaX.

JlabopaTopHoe 3aHsiTHE
HccnenoBaHue OCHOBHBIX TAPAMETPOB NIEKTPOHHOT'O YCUIIUTEIIS.

CamocrositeibHas padoTa 00y4aOImMXCs

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroToBka K 3aIuTe OTYETOB MO TAOOPATOPHOMY 3aHATHIO.
[ToaroroBka cooOIIEHN WU TIPE3EHTAIUH.

TemaTnka coo0ueHHIT WM IPe3eHTALMI:

Knaccudukanms ycunurenei, CTpyKTypHasi CXxeMa yCHUITHTEIIA.

OCHOBHBIE XapaKTEPUCTUKU U MapaMeTpbl ycunuteneil. O0paTHas CBSA3b B yCHIIUTEISX.
Pexumbl pa®oThl ycunutenei.

Y cunuTenu HanpsbKeHMsl, IPUHIUIL paOOoTHI.

10




Y cunmuTenu MOIHOCTH, IPHHLIUT pabOTHI.
OnepanmoHHBIE YCUIIMTENN, CXEMBbI YCUIMTEICH HAIPSYKEHUS HAa ONIEPallMOHHOM YCHIIMTEIE

Tema 2.2. JneKTPpOHHbBIE
reHepaTopbl

Conep:xanue yueOHOro MaTepuaJia
Krnaccudukanus 3neKTpoHHBIX TeHEpaTOPOB.
I'enepaTopbl CHHYCOMIATBHBIX KOJICOAHHH U
nui000paszHoro HanpspkeHus. Cxema, IPUHIUIT
paboThL. DIEKTPHUUECKUE UMITYIIBCHI.
Knaccudukanus, ocHOBHbIE TapaMETPHI.
CHUMMETPHUYHBIN MYJIBTUBHOPATOD.
OpnoBubparop. Tpurrep. biiokuHr-reneparop.

2-3

JlaGopaTopHoe 3aHsiTHE

HccnenoBanue paboThl reHEepaTopa MHUII000pa3HOro HANPSHKCHUSI.

CHsTHE XapaKTepUCTHK MYyJIbTUBHOpATOpa, aHAIN3 €ro pabOTHI C ITOMOIIBIO
ocruutorpada.

CamocrosiTeibHas padoTa 00y4yaOmMXCcs

Pabota ¢ KOHCTIEKTOM JIEKIUH.

[ToaroroBka K 3aluTe OTYETOB 110 JJAOOPATOPHBIM 3aHSATHUSIM.
[TonroToBka coOOLICHUH WIIN TPE3EHTAlUH.

TemaTuka coo01IEHUIT WK NPe3eHTAIUI:

Knaccugukaius 371eKTpOHHBIX T€éHepaTOPOB.

Asroreneparop Tiuna RC Ha TUCKPETHBIX dJIeMEHTaX, PUHIIAIT PaOOTHI.
Cxema reneparopa tuna RC Ha onepaliioHHOM yCHIIHTETE.

[Tpunnun paboTHl KBapIIEeBOIO pE30HATOPA.

Cxema KBapLeBOro reueparTopa.

Knaccudukanus anekTpuyeckux uMIyibcoB. [lapameTpbl UMITYJIBCOB.
PaGota cxeMbl CHMMETPUYHOTO MYJILTUBUOpATOpA HA TUCKPETHBIX DJIEMEHTAX.
Cxema MyJIbTHBHOpaTOpa Ha ONEPALMOHHOM YCHUITUTEIIE

Paszpen 3. UcTouHuKH
BTOpl/l‘IHOFO INIUTAHUA

17

Tema 3.1. HeynpaBasiembie
BBINIPAMMUTEINA

Conep:xanue yueOHOro MaTepuaJia

Krnaccudukanus BeIIpIMUATENCH.

[Tpuniun gercTBrst 01HO(A3HBIX BHIIPSIMUTENCH, BpEMEHHBIE JUarpaMMbl HaIIPSKEHUH,
OCHOBHBIE ITAPAMETPBHI.

Tpex¢a3uble BEINPSIMUTEH, TPUHIUI JeHCTBUS, BPEMEHHBIE JHarpaMMbl

11




JlaGopaTopHoe 3aHsiTHE
HccnenoBanre GOpMbI HANIPSKSHUST © TOKA OJTHOIOJIYIIEPUOTHOTO U JIBYXITOIYIIEPUOTHOTO
BBIIPAMUTCIIA.

CamocTrosiTesibHAsi padoTa 00y4arOIMXCs

PaboTa ¢ KOHCIIEKTOM JIEKIIHH.

[ToaroroBka K 3aluTe OTYETOB MO JAOOPATOPHOMY 3aHSITHIO.

[ToaroroBka cooOleHN WU MPEe3EHTAUH.

TemaTuka 1J151 HOATOTOBKHU COO0IEHUIA WJIN MPe3eHTALUI:

Knaccugukanus BeIpsiMUATENCH.

Opnnoda3HbIi OHONONYIEPUOAHBIN BBIIPSIMUTEIND; IPUHIIMIT JCHCTBHS, BpEMEHHbBIE
JarpaMMbl HaMpsKEHUH,

CpellHEee 3HAaUCHHE BBIIPSMIICHHOTO HAIIPSKEHUs, TPUMEHEHUE.

OnHoda3zHbIi TBYXIOIYTIEPUOIHBIN BBIIPIMUTENH CO CPEAHEH TOUKOM; MPUHIUT ICHCTBHUS,
BPEMEHHBIE TUarpaMMbl

HaIpsDKEHUH, CpeJIHee 3HAUCHUE BBITIPSMIICHHOTO HAIPSKEHUs, TPUMEHEHHE.
Opnnoda3Hblit MOCTOBOM BBHIIPSIMUTENb, IPUHIIUI JEHCTBHUS, BpEMEHHBIE JHarpaMMbl
HaIlpsDKEHUH, CpellHee

3HAQUYEHHE BBIIPSMIICHHOTO HAIPSKEHUS, IPUMEHEHHE.

Tpexda3zublil BRIMPSIMHUTENb, BHITTOJIHEHHBIN TTO CXeMe «3Be3/1a JIapnoHOBay; MPUHIIUIT
JENCTBUSI, BPEMEHHbIE

JMarpaMMbl, TPUMEHEHUE

Tema 3.2. YnipaBasiemble
BBINIPSIMUTEJIN

Conep:xanue yueOHOro MaTepuaJia

[IpuHIUI NEeNCTBHS yIIpaBIsSEMBbIX BBIIPAMUTENCH. BpeMeHHbIe
nuarpammsl. [Ipumenenue. OcoGeHHOCTH Tpex(ha3HbIX yIPaBIIsieMbIX
BbIpsaAMuTeneid. Cucrema ynpanieHUs BhIIPIMUTENISIMU

CamocrosiTeibHas padoTa 00y4YaOIMXCs

Pabota ¢ KOHCTIEKTOM JIEKIUH.

[ToaroroBka coOOIIEHN WM TTPE3ECHTAIIHIA.

TemaTnka coo0IEHUIT WK MPE3eHTALIUIN:

[TpuHIMI OEHCTBUS YIIPaBIIIEMBIX BBIIPSIMUTEIEH Ha IPUMEpeE
onHO(a3HoI cxembl. OcoOeHHOCTH TpeX(a3HbIX YIPaBISIEMbIX
BhIIpAMUTENEH. [IpuMEHeHNEe yIpaBIIsieMbIX BBIIPSIMUTENEH

Tema 3.3. CriaskuBalonue
GuabTpsbI

Conep:kanue y4eOHOIro MaTepuaJa
Hasnauenue u knaccudukanus GUiIbTPOB.
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CriaxuBaroniue (GUiIbTPhI C TACCUBHBIMHE JIEMEHTAMH: €eMKOCTHBIC, HHTyKTHBHBIE.
[IpuHIMDO KECTBUA.

KoaddunmenT criuaxxuBanus.

OnHO3BEHHBIE 1 MHOT'O3BEHHbIE (DUIIBTPBL.

AKTUBHBIE (QUIBTPHI

CamocTrosiTesibHAsi padoTa 00y4arOIMXCs
PaboTa ¢ KOHCIIEKTOM JIEKIIHH.
IToaroroBka cooOIIEHNH WU MPE3EHTAIUH.

TemaTnka coo01IEHUIT WIN NPe3eHTAIUI:
Haznauenue u knaccudukanus GuibTpoB.
I'-o6pa3nbie RC- u LC- GunabTphl, mpuHIHKI ASHCTBHSL.
[T-06pa3Hblii MacCUBHBIA PHIIBTP.

[ToHsITHE «aKTUBHBIC (DUIBTPHI»

Tema 3.4. Ctaduam3zaTopbl
HANIPSKEHUS U TOKA

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus crabummzatopos, npuMeHenue. [Ipunimn paboTel mapaMeTpudecKoro
crabunu3aTopa HanpspkeHus. [IpuHimn paboTel KOMIEHCAIIMOHHOTO CTa0uIn3aTopa
HanpspkeHus. KoMreHcanmoHHbIi cTa0MIM3aTop ToKa

JlabopaTopHoe 3ansiTHE
HccnenoBanue napaMeTpuyeckoro cradiiin3aropa HapsHKeHUs

CamocrositeibHas padoTa 00y4aOIMXCs

Pabota ¢ KOHCTIEKTOM JIEKIUH.

[TonroToBka K 3aluTe OTYETOB 110 JAOOPATOPHOMY 3aHATHIO.
[ToaroroBka cooOieHN WU MPE3EHTAIUH.

TemaTnka co00IEHUIT WIN MPe3eHTALUIN:

Krnaccudukanus crabunmuzatopon, IpUMEHEHHE.

[Tpuniun paboThl MapaMeTPUYECKOro CTa0MIIN3aTOpa HAIPSKEHUS

Pa3znea 4. Jlornyeckue
YCTpPOHCTBA

22

Tema 4.1. Jlornueckne
3J1IeMEeHThI LM (PPOBOi
TeXHUKH

Conep:xanue yueOHOro MaTepuaJia

Jlornueckue snementsl U, NI, HE. YcinoBHbIe 0003HaUeHMS, TAOINIBI HCTUHHOCTH.

Jlornyeckue 3JeMEHTBl Ha pelie U NOJTYIPOBOJHUKOBBIX MTPUOOpax.
Jlornyeckue 3JIEMEHTHI B MHTETPATBHOM UCTIOJTHEHUH, TPHHIIATI
paloTHI.

2-3

JlabopaTopHoe 3aHsiTHE
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HccnenoBanue pabOThl JOTHYECKUX DJIEMEHTOB

CamocrosiTesibHAsi padoTa 00y4arOIMXCs

Pabota ¢ xoHcriekToM Jekiuu. [1oAroToBka K 3amuTe OTYETOB MO J1a00PaTOPHOMY
3aHATHUIO.

[ToaroroBka cooOleHN WU MPE3EHTAIUH.

TemaTuka co001IeHUI UM Pe3eHTANMIM:

Jlornueckue anementsl U, WM, HE. YcaoBuble 0003Ha4YeHns1, TaOIMIIa HCTUHHOCTH.
OcnosHble 0a3ucHble nornueckue diemenTsl M-HE, MJIM-HE. YcioBHbIe 0003HaUeHN,
TaOJIUIBI HCTUHHOCTH.

Onement M-HE B nHTErpalbHOM MCIIOJIHEHHH, IPUHITUTT PAOOTHI

Tema 4.2. KomOnHanuoHnnie
nu(ppoBbIe
yCcTpoiicTBa

Coaep:xanue yueOHOro MaTepuaJia

KomOuHannonHsie 1 poBbie yeTpoicTBa: muppaTop, ASmupaTop, MyJIbTHILIEKCOP,
JEMYJIBTUILIEKCOP,

M0JIyCYMMaTOop, CyMMaTop. Y clioBHbIe 0003HAaYCHMsI, HA3HAYEHHE BHIBOJOB, IPUMEHEHUE

CamocrosiTe/ibHasi padoTa 00yualouuxcst
Pabora ¢ KOHCIIEKTOM JIEKIIVH.
[ToaroroBka cooOIIEHUH WM ITPE3ECHTALMH.

TemaTnka co00IEHUIT WK MPe3eHTALUI:

Komb6unannonsslie nudpossie ycTpoiicTBa: mudparop, Aemudparop,
MYJIBTUIUIEKCOD, AEMYJIBTUILUIEKCOD, ITOJIyCYMMaTOp, CyMMaTop. Y CJIOBHbIE
0003Ha4YeHHUsI, HA3HaYCHHE BBIBOJIOB, IPUMEHEHHUE

Tema 4.3.
ITociaenoBaTe ILHOCTHLIE
nudposeie ycTpoicTBa

Conep:xanue yueOHOro MaTepuaJia

[TocnenoBarensHOCTHBIE U(PPOBBIE YCTPOUCTBA: TPUTTEP, CYSTUHK, PETHCTP. Y CIOBHBIE
0003Ha4YeHus1, Ha3HAUEeHHUe

BBIBOJIOB, IPUMEHEHHE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep; npuHIKN paboThl, TAOJUIBI HCTUHHOCTH

CamocrosiTeibHas padoTa 00y4YaommMxcs

Pabota c koHcniekToMm sekiuu. [ToaroToBka cooOIeHUH WK TPe3eHTAITH.

TemaTnka co001IEHUIT WIN MPe3eHTALUI:

[TocnemoBarensHOCTHBIE U(MPOBBIE YCTPOUCTBA: TPUTTEP, CYSTUHK, PETHCTP. Y CIOBHBIC
0003Ha4YeHus1, Ha3HAUEeHHUE

BBIBOJIOB, IIPUMEHEHHE.

RS-tpurrep, JK-tpurrep, D-tpurrep, T-Tpurrep, npuHimn padoTel, TaOIHMIIbI HICTUHHOCTH

Paznen 5.

19
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MukponpoueccopHbie
CHCTEMBI

Tema 5.1.
[MoaynpoBoaHuKOBast
namMsTh

Conep:xanue yueOHOro MaTepuaJia

Haznauenue n kinaccudukamnms 3aOMAHAIOIINX YCTPOMCTB.

Craruueckue, AMHAMHYECKHE, IIePEnporpaMMUpyeMble 3alIOMUHAIOIINE YCTPOICTBA.
Our-mamate. O6nacTs

MIPUMEHEHUS

CamocTrosiTesibHAsi padoTa 00yYarOIMXCst

Pabota ¢ xorcriekToM Jekud. [1oaroroBka cooOmIeHn i 1Tl TPEe3eHTAITA.
TemaTuka co001IeHUIT UM NPe3eHTANMNIM:

Knaccudukanms 3armoMuHaOMUX yCTPOMCTB.

Crarnueckue, JTMHAMHYECKHE, TePENPOrpaMMHUPyEMbIC 3aIIOMUHAOIINE YCTPONCTBA;
Ha3Ha4YeHue, 001aCTh

npumenenus. [Tousatus ROM, RAM, CMOS-niaMsTh, K3II-TaMsITh.

@II-naMsATh, UCMIOJIH30BaHKWE BO BHEITHUX 3aIIOMUHAIONIUX YCTPOMCTBAX

Tema 5.2. Ananoro-
nuppoBbie U LUPPO-
aHAJIOrOBbIE YCTPOHCTBA

Coaep:xanue yueOHOro MaTepuaJia

[udposas 06paboTKa IMEKTPUIECKUX CUTHAJIOB!
IHMCKPETU3alMs, KBaHTOBaHHE. [IpHHIUTI pabOTHl aHAIOTO-
uudposoro npeodpaszosarens, npumeHenue. [Ipunuun
paboTsI M(po-aHATOTOBOTO IPeodpazoBaTes,
IPUMCHEHHE

CamocrosiTeibHas padoTa 00y4aOIMXC
Pabora ¢ koHCTIEKTOM

nekunu. [Togroroska

CO00IIeHNH WIn

MPE3EHTALMM.

TemaTuka co001IeHUI UM Pe3eHTANMIMA:

[udpoas 06paboTKa dMEKTPUUECKUX CUTHAIOB: AUCKpeTU3aIus, KBaHTOBaHue. YacTora
JUCKPETU3alUN, YPOBHU

kBaHToBaHusA. Teopema KorenpaukoBa (HaiikBucra-1llennona). PaspsaHocTs.

[Tpunnun paboTtel aHanoro-1udpoBoro mpeodpa3zoBaress. Y CIIOBHBIE 0003HAUCHUS,
MIPUMEHEHUE.

[Tpunnun padboTe i po-aHaIOTrOBOTO ITpeodpa3zoBarTes. Y CIIOBHbIE 0003HAUCHUS,
MIPUMEHEHHE
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Tema 5.3. Muxponpouec-
COpBbI

Coaepsxanue yueOHOro MaTepuasa
CrpykTypa nporeccopa, Ha3HauYeHHe
CTPYKTYPHBIX OJIOKOB. ApXUTEKTYpa
nporeccopoB. CISC-, RISC-, VLIW-
npoueccopsl. Mukpompoueccopsl,
pa3sHOBUIHOCTH, IpuMeHeHue. L{udposbie
CUTHAJIbHBIE IPOLIECCOPBI, IPUMEHEHHUE.
MHUKPOKOHTPOJIEPBI, CUCTEMBI Ha KPUCTAJLIE,
IPUMEHECHHE

CamocrosiTesibHasi padoTa o0y4daroumuxcst

Pabota ¢ xorcriekToM Jekud. [1oaroroBka cooOmIeHn i HiTH TPE3eHTAINIA.

[ToaroroBka K 3K3aMeHy.

TemaTnka co001IEHUIT WIN MPe3eHTAIUI:

Crpykrypa nporieccopa: apupMeTuKo-IOrH4ecKoe YCTPOHUCTBO, YCTPONCTBO yIIpaBIeHUS,
BHYTPEHHSIS IIIMHA,

BHYTPEHHSS NaMsTh, PETUCTPBl KOMaH/, aJpeca, TaHHBIX.

[Tonsatue apxutexTypsl poH Heiimana, rapBapCKOH apXUTEKTYPHI.

[Tpoueccopsr ¢ momubiM Habopom koMan (CISC), nmpoiieccopbl ¢ cokpaleHHEIM Ha0OpOM
komanj (RISC),

MPOIIECCOPBI CO CBEPXTTUHHBIM KOMaHAHBIM ciioBoM (VLIW). TIpoussoaurenmy,
MpUMEHEHHE.

[udposble cUrHaIbHBIE TPOIECCOPHI, UX TPUMEHEHHUE.

MUKPOKOHTPOJIIEPHI, CHCTEMBI Ha KPUCTAJLIE, IPUMEHEHUE

Bcero

112

J1J1st XapaKTepUCTUKUA YPOBHSI OCBOEHHUS Y4eOHOT0 MaTepraia UCTOIb3YIOTCS CIEAYIOe 0003HAYCHHUS:
1 — 03HaKOMUTEIIBbHBIN ( y3HABAHHE PaHEe U3YUCHHBIX 00BEKTOB, CBOMCTR);
2 — pemnpoyKTUBHBIN (BBIMIOJHEHUE ACITEIBHOCTH IO 00pa3Ily, MHCTPYKITUU WM TOJ] PYKOBOJICTBOM);

3— HpOILYKTI/IBHI)If/'I (HHaHI/IPOBaHI/Ie N CaMOCTOATCIBbHOC BBIIIOJIHCHUC ACATCIbHOCTH, PCIICHUC HpO6J’ICMHBIX 321,[[3‘-1).
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3. YCJIOBUSI PEAJTU3ALINU PABOYEI ITPOTPAMMBI YUEBHOM
JUCLUTLIJINHBI

3.1. MaTrepuaJibHO-TEXHUYECKOE o0ecneueHne

Peanmzamuio paboueil mporpamMmbl y4eOHON TUCHUIUIMHBI OOecreYrBacT
nabopaTopus ODIEKTPOHUKUA M MHUKPOMPOIECCOPHON TEXHUKHU.

O6opynoBanne mabopatopuu u paboOYMX MECT JIA0OPATOPUM: CTOJIBI
y4eOHbIE, CTYyJbsi YYCHHUYECKHE, pabodyee MECTO MperojaBaTeis, NEpCOHATbHBIN
KOMIIBIOTEP (MOHHUTOP, CHCTEMHBIN OJIOK, KITAaBHATyPa, MBIIIKA).

3.2. AudgopmanuonHoe odecrevyeHne 00yueHust
[lepeuenr pexomMeHAyeMOM y4eOHOM JUTEpaTypbl, HH(POPMAIMOHHBIX
pecypcoB cetu MHTEpHET.

OcHoBHas yueOHas JIUTeparypa:
1. ®ponoB B.A. "OnexrponHas TexHuka. YueOHuk. Y.1 DinekTpoHHbIE
npubopsl u ycrpoiictra”, 2015 r., 532 c.
2. ®ponos B.A. "DOnexkrponHas Texauka. YaeOHUK. U.2. OCHOBBI
CXEMOTEXHHUKH IEKTPOHHBIX cxeM', 2015 ., 612 ¢
JlononuuTenbHAs yueOHas TUTepaTypa:
1. Hemmor M.B., HemiioBa M.JI. DieKkTpoTeXHHKA U JICKTPOHUKA : YICOHUK JIJIs
CTyl. y4pexIeHuu cpen. npod. oopazosanus / M.B.Hemmor, M.JI. Hemiiona.
— 8-e u3n., crep. — M.: Uznarensckuii ieHTp «Akagemusi»,2015. -480c.
2. KyzoBkuH, B. A. Dnekrporexnuka u sextponuka : yueonuk ams CIIO / B. A.
Ky3oBkun, B. B. ®unaros. — M. : U3parensctBo FOpaiit, 2017. — 431 c.

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

3.3. Boinmosinenue tpedoBanuii ®I'OC B yacTu HCNOJIb30BAHUS AKTHBHBIX H
HHTEPAKTUBHBIX GOpM 00y4eHHs

B wmensx peamu3zanuu KOMIETEHTHOCTHOTO Tojaxonaa padoyas mporpamma
npeaycMaTpuBaeT B 00pa3oBaTEIbHOM MPOLECCE AKTUBHBIX U MHTEPAKTUBHBIX (OpM
NpPOBENCHUS] 3aHATHUM B UEIIX (GOPMHUPOBAHMA M pPa3BUTUA OOLUX W
npo(ecCUOHAIbHBIX KOMIETEHITHUI:

Tema 12. Tpurrep, OJOKUHT-T€HEpAaTOp: HAa3HAUCHHE, MPUHLUI ACHCTBUS,
PEeXUMBI pabOThI U UX MapamMeTpsl B POpME METOAUKH «MO3TOBOTO HITYPMay.

Tema 13. MynsTuBUOpaTOp, OJHOBUOPATOpP: HA3HAUYCHHE, MIPUHITUI JTCUCTBUS,
PEXXHUMBI pabOThI U UX MapaMeTpsl B (popMe METOIUKH «MO3TOBOTO IITYPMay.

3.4 Ucnosb30BaHue CPEACTB BHIYMCINTEILHON TEXHUKH B NpoLecce 00y4eHus
PaGouass mporpamMmma mpeaycMaTpuBaeT — UCIOJIb30BAaHWE  IEPCOHAIBHBIX
KOMITBIOTEPOB OOYYaIOIIUMHKCS B XOJI€ TMPOBEIAEHUS CIEAYIOMUX JIA0OPATOPHBIX
3aHSTUM:
JlabopaTtopHoe 3anatue Nel CHsiTHE BOJIBT — aMIIEPHOM XapaKTEPUCTUKU JUO/IA.
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Jlaboparoproe 3anstHe Ne2 CHSTHE BXOAHBIX M BBIXOJHBIX XapaKTEPUCTHKH
TPaH3UCTOpA.

Jlaboparopnoe 3anstue Ne 4 Mccnenopanue pabOTHI THPUCTODPA.

Jlabopatoproe 3amste Ne 13 MHcecnmemoBanme pabOThI TEHEPUPYIONIETO
dboToaunoa.
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCIIUIT/INHBI

OleHKa KadyecTBa OCBOCHHUS Y4YEOHON IUCHHIUIMHBI BKIIOYAT TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH U ITPOMEKYTOUHYIO ATTECTALUIO.

Tekylmuil KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISICTCA IIPENOAABaTEIIEM B
MPOLIECCE MTPOBEACHUS IPAKTUUECKUX 3aHITUN, TCCTUPOBAHUS, & TAKXKE BBITTOJIHECHUS
0Oy4YaroIMMUCS WHIUBUAYAIBHBIX 3aJJaHUN B COOTBETCTBUU C (DOHJIOM OIIEHOYHBIX

CPEJICTB 10 yUeOHOM JUCIUTIIUHE.

Pe3yabTaThl 00yyeHus (OCBOEHHbIE YMEHUS], YCBOCHHbIE
3HAHMA)

DopMBbI U METObI KOHTPOJISI M OLlEHKH
pe3yJIbTaToOB 00y4eHHs

YMeEHus:
H3MEPATH MApaMETPhI SJICKTPOHHBIX CXEM

OIlIGHKa 3aIlUTHl OTYETOB II0 Ja0OPaTOPHBIM
3aHATUSIM

TMIOJIB30BATHCS AIEKTPOHHBIMH IPUOOPaMuU U 000pyI0BaHHEM

OLIEHKA 3alUThl OTYETOB MO JIAOOPATOPHBIM
3aHITUSIM

3HAHUSA:
NPHHIMIIOB padOThI U XapaKTEPUCTHK AJIEKTPOHHBIX PHOOPOB

OIlIGHKA 3aIlUTHl OTYETOB II0 JabOPaTOPHBIM
3aHTHUSIM, YCTHOTO ONPOCa; KOHTPOJIBbHOH paboThl

MPUHIUIA PabOTHl MUKPOIPOLIECCOPHBIX CUCTEM

9KCIIEPTHOE HAOJIOJICHHE W OLCHKA COOOLICHUIt
WJIY TIpEe3EHTalui
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