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1. TACIIOPT PABOYEHM ITPOI'PAMMBbBI YYEBHOM JUCIHUITIJINHBI
OI1.04. DJ1eKTPOHUKA U MUKPONPOLECCOPHAS TEXHUKA

1.1. OOaacTh npuMeHeHHs padoyeil MpOrpaMmbl

PabGouass mporpamma y4yeOHOM  JUCHUIUIMHBI — SIBJIIETCA  YacThbl0O  OCHOBHOM
o0pa3oBaTeNbHON MPOTpaMMbl MOJATOTOBKH CIIELUATMCTOB CpPEJHEro 3BeHa (Janee —
IITICC3) B cootBercTtBUM ¢ ®I'OC mo cnenuanbHOcTsIM CIIO 23.02.06 TexHuueckas
OKCIUTyaTalusl MOABMYKHOTO COCTaBa JKEJIE3HBIX JOPOT  (3JIEKTPOIIOJBHKHON COCTaB),
Texauueckass SKCIUTyaTalusl TOJBIDKHOTO COCTaBa KEJIE3HBIX JOPOr (TETUIOBO3BI H
IU3eNb - moe3na), TexXHudeckasl dKCIUTyaTallys MOJABMYKHOTO COCTaBa KEJIE3HBIX JOPOT
(BaroHel) B 4YaCTH OCBOCHMS OCHOBHOIO BHJA MNPO(ECCHOHAIBHOW AESATEILHOCTH
«OKcIUTyaTallsi ¥ TEXHUYECKOE OOCIIy>)KMBaHWE TMOJBHKHOIO cocTaBa»  (0OazoBas
MOATOTOBKA).

Pabouass mnporpamma y4eOHOW JAMCHMIUIMHBI MOXET OBbITh HCIOJb30BaHA B
JOTOJIHUTENBHOM Npo(hecCHOHATBLHOM 00pa30BaHUM U IPO(ECCHOHATBbHON OATOTOBKE
pabouux 1o npodeccusm:

16269 OcMOTpIIMK BaroHOB;

16275 OcMOTPIIMK-PEMOHTHUK BaroHOB;

16783 Iloe3nHOM NEKTPOMEXAHUK;

16856 IToMONTHUK MAIIMHUCTA AU3EIb - ITI0S3/1a;

16878 IloMOIIHUK MaIIMHUCTA TEIJIOBO3a;

16885 TToMOILIHUK MAIIMHKUCTA 3JIEKTPOBO3a;

16887 IToMOIIIHMK MAITMHKUCTA 3JIEKTPOMIOE3/1a;

18507 Cnecapp 10 OCMOTPY ¥ PEMOHTY JJOKOMOTHMBOB Ha MyHKTaX TEXHUYECKOTO
00CITy>KBaHUS;

18540 Cnecapp o peMOHTY IOJBHKHOTO COCTABA.

1.2. MecTto yueOHO# aucuuiinibl B cTpykrype IHIICC3:

Vyeonas pucturummaa OI1.04. «DnekTpoHWKAa W MHKPOIPOIECCOPHAS TEXHUKA»
OTHOCHTCS K 0011enpodeCCUOHAIBHBIM JTUCIUIUITMHAM TTPO(GECCUOHAIBHOTO ITUKJIA.

1.3. Hean u 3amauym y4eOHOH AMCUMILIMHBI — TpPe0OBaHUA K pe3yjbTaTaM
OCBOCHUSA YUEOHOM TMCIUTIIUHBI:

13.1

B pesynbTaTe ocBoeHUs y4eOHON JUCHUIUIMHBI CTYICHT JIOJKEH YMETh:
V.1 u3MepsaTh napamMeTpsl JIEKTPOHHBIX CXEM;

V.2 monp30BaThCS NEKTPOHHBIMH MPUOOpPaMH U 000PYIOBaHUEM.

B pe3ynbraTe ocBoeHUs y4eOHOM NUCHUIUIMHBI CTYACHT JOJKEH 3HATh:



3.1 mpuHIMO pabOTHl U XapaKTEPUCTUKH 3JIEKTPOHHBIX MPUOOPOB;
3.2 mpuHIUI paboThl MUKPOIPOIECCOPHBIX CHCTEM.

1.3.2

B pesynbraTte OCBOeHHS Y4eOHOW MAMCHUIUIMHBI CTYACHT JOJDKEH CQOPMHPOBATH
CJIEIYIOIIME KOMITETCHIINH:

- o011IHE:

OK1 IloHuMatrh CyIIHOCTh U COIMAIIbHYIO 3HAUUMOCTh CBOEH Oynymieil mpodeccuu,
MPOSABIIATH K HEW YCTOMYHUBBIA HHTEPEC.

OK2 Opranu3oBbiBaTh COOCTBEHHYIO NESATEIBLHOCTb, BHIOUPATh THUIIOBBIE METOIBI U
CIOoCOOBI BBITIOJIHEHUS MPOGECCUOHANBHBIX 33aa4, OLICHUBATh MX A(PPEKTUBHOCTL U
Kau4eCTBO.

OK3 IIpuHuMaTh penieHue B CTaHIAPTHBIX U HECTAHAAPTHBIX CUTYyalHsSIX U HECTH 3a
HUX OTBETCTBEHHOCTb.

OK4 OcymecTBiATh MOUCK W HCIOJIb30BaHUE WH(MOpPMALMU, HEOOXOAUMOM IS
3((PEKTUBHOTO BBINOTHEHUS MPOPECCHOHANBHBIX 3a7ad, MNpPO(EeCCHOHATBHOTO U
JUYHOCTHOT'O Pa3BUTHS.

OKS5 Hcnone3oBaTh MH()OPMAIMOHHO-KOMMYHUKAIIUOHHBIE ~ TEXHOJOTMU B
poheCCUOHAIBHOU JIESITEIHbHOCTH.

OK6 PabGorath B KOJUIEKTMBE W KOMaHjze, 3(PQPEKTUBHO OOIIAThCS C KOJUIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMHU.

OK7 Bbpatp Ha ceOs OTBETCTBEHHOCTh 32 pabOTy UJICHOB KOMaH bl (IOJUYMHEHHBIX ), 3a
pEe3yJbTaT BBINOJHEHHS 33/I1aHHIA.

OK8 CamocTosTeNnbHO ONpenessaTh 3a7aud  NpoGEeCcCHOHAIBHOTO U JUYHOCTHOTO
pa3BUTHUSA, 3aHUMATbCsd CaMOOOpPa30BaHUMEM, OCO3HAHHO IIJIAHUPOBATH IIOBBIILICHUE
KBaJu(HUKALIAH.

OK9 OpueHTupoBaThCs B YCIOBUSAX YaCTOM CMEHBI TEXHOJOTUN B TPOQPECCHOHATBHOM
NEeSATENBHOCTH.

- Ipo(eCCUOHANIbHBIE!

IIK1.1 DxkcruryaTupoBaTh MOJABUKHOM COCTAB KEJIE3HBIX TOPOT.

[IK1.2 TIpou3BoauTh TEXHUYECKOE OOCITYKMBAaHUE W PEMOHT MOABUKHOIO COCTaBa
KEJIE3HBIX JOPOT B COOTBETCTBUU C TPEOOBAHUAMH TEXHOJIOTHUECKUX MPOIIECCOB.
[1K1.3 Ob6ecneunBaTh 0€30MACHOCTD ABUKEHUS MTOJIBMKHOTO COCTaBA.

[1K2.3 KoHTponupoBaTh 1 OIICHUBATH KAY€CTBO BHITIOJHSIEMBIX padoT.

[1K3.1 OdopMiaTh TEXHUIECKYIO U TEXHOJIOTHYECKYIO JJOKYMEHTAITHIO.

I1K3.2 Pa3pabaTbhIiBaTh TEXHOJOTHUECKHE MPOIECCH HA PEMOHT OT/ICJIBHBIX JeTajell U
Y3JIOB TOJBMYKHOTO COCTaBa JKEJIE3HBIX JOPOr B COOTBETCTBUM C HOPMAaTUBHOU
JOKYMEHTALIUEH.

1.4. Kosin4ecTBO 4aCOB HA OCBOEHMHU padoyveil MporpaMMbl y4eOHOM TUCHMILTHHBI
B COOTBETCTBUM ¢ yueOHbIM miianom (YII):

MaKcUMalbHOU yueOHOM Harpy3ku cTyjeHTa 162 yaca, B TOM ducie:



00s13aTeNIbHOM ayUTOpHON yueOHOM Harpy3ku cTyiaeHta 108 uacoB (40 uvacoB
1a00paTOPHBIX U 68 YACOB TEOPETUICCKUX 3aHATUN);
CaMOCTOSITENIbHOM paboThI cTyneHTa 54 yaca.

1.5. IlepeyeHp y4eOHO-METOAUYECKOr0 o0ecmeYeHUs MJIsi CaAMOCTOSATEJIbHOM
PadoTHI 00Yy4AKOIIMXCH M0 JMCUHUILVINHE:

Bunpl, nepedeHb M COAEpKAHWE BHEAYIUTOPHOM CaMOCTOSTENBHOW pPaOOTHI
YCTAHOBJICHBI ITPENOAABATENIEM CAMOCTOSATENIBHO C YYETOM MHEHHS CTYIEHTOB.

OO0beM BpeMEHH, 3aIUIAHMPOBAHHBIA Ha KaXAbld M3 BHJIOB BHEAYJIUTOPHOMU
CaMOCTOSITENIbHOM pabOThl, COOTBETCTBYET €€ TPYA0EMKOCTH.

JIist  BBINIONIHEHMST CTYACHTAMHM 3aIUIAHMPOBAHHBIX BHJIOB BHEAyAUTOPHOU
CaMOCTOSITENIbHOM paOOThl UMEETCSI METOAMYECKHUE YKA3aHUS IS ISl CAMOCTOATEIbHON
paboTts! o guctuminHe OI1.04. «DnexkTpoHnKa 1 MUKPOIIPOLIECCOPHAs TEXHUKAY.

1.6 IlepeyeHb MCMOJIb3yeMbIX METOA0OB O0yUCHHSA:
1.6.1 ITaccuBHBIE: TEOPETUUECKUE 3aHATHS, OTIPOCHI, TECTBI, YTEHUE JIUTEPATYPHI.

1.6.2 AKTUBHBIC U UHTEPAKTUBHBIC: O€CEIbl, TUCKYCCUH.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIIJINHBI

2.1. O0bem yueOHOH TUCHUIJIMHBI H BUIbI Y4eOHOH padoThl

Buna yuyeo6Hoii padoThl

Oo0vem uacos

MakcuMmanbHasi yueOHasi HArpy3ka (Bcero) 162
Oo0s13aTeIbHAN aYAUTOPHAA Y4eOHAsl HArpy3Ka (Bcero) 108
B TOM YHCJIE:
nabopaTopHbIE pabOTHI 40
IIpakTrueckoe oOyueHue (MPaKTUYECKHUE 3aHATHUS) Hem
KOHTPOJIbHBIE paOOThI Hem
KypcoBas paboTa (IpoeKT) (eciu npedycmompeno) Hem
CamocrosiTesibHast paboTa o0y4ariuerocs (Bcero) 94
B TOM YHCJIC:
caMOCTOsITeNIbHAsT padoTa HajJ KypcoBOil paboToi (MpoeKkToMm) (eciu Hem
npeoycmMompeHo)
Iloozomoexa coobowenuti 14
Paboma c yueonurxom 40

Hmoeosas ammecmauyus 6 4 cemecmpe 6 gbopMe IK3AMEHRA




2.2 TemaTu4ecKuii IJIaH U cofep:xkanue ydyeoOHou qucuuniannbl OI1.04 DiekTpoHUKAa U MUKPONIPOLIECCOPHAS TEXHUKA

H ConepxaHue y4eOGHOT0 MaTepHuaa, JadopaTopHble padoThl H NPaKTHYECKHe 3AHATHS, CAMOCTOSTEILHAS Obnem YpoBeHns
alMeHOBaHHUeE PA3/IeJ0B H TeM 4acoB
pa6oTa o0yuawImmuxcs, KypcoBasi padora (IPOEKT) (ec/iu npedycmompeHvt) 0CBOEHUS
1 2 3 4
Paszgen 1 40
DJIeKTPOHHbIE MPUOOPHI
Tema 1.1 Coaep:xanue yueOHOT0 MaTepHaJa:
duznueckre OCHOBBI CoOcTBeHHas U MPUMECHAs! MPOBOAUMOCTh MONYNPOBOJHUKOB. BiusHue mpuMeceit B KpeMHHEBOM KpHCTAJLIE Ha 2
MOJIYIPOBOTHUKOBBIX IPHOOPOB | pabOTOCIIOCOOHOCTD MOTYNIPOBOAHNKOB. dDr3ndeckre 0CHOBBI 00pa3oBaHMs M CBOMCTBa P-N mepexonaa. EMkocTs p-n
nepexoza, mpoooii pP-N mepexona. 2
CamocrosiTejibHasi padoTa 00y4arOLIUXC:
Jomariuee 3ananue: @poso B. A. DnekrponHas TexHuKa: yueOHuK: B 2 4. — M.: ®I'BOY «YMII no o6pa3oBanuio 1
Ha JKEJIC3HOI0POKHOM TpaHcmoptey, 2015; ul, ctp 6-72
Tema 1.2 Coaep:xanue yueOHOro MaTepuaJa:
[MoxynpoBOTHUKOBBIE AHOIBI Koncrpykuns nnogoB. OCHOBHBIE XapaKTEPUCTHKU M ITapaMeTpPhl MOIYIPOBOJHUKOBBIX Auon0B. Kiaccupukanms 2
IMOJIYIIPOBOAHHUKOBEIX JTHO/IOB. Y coBHEIE 0603Ha‘leHI/Iﬂ; MapKHUpOBKa, IPUMCHCHHUC
CamocrosiTejbHast padoTa 00y4arOLIUXCH:
Jomarmiaee 3amanne: @pomnos B. A. DnekrpoHHas TexHuKa: yaeOHUK: B 2 4. — M.: ®I'BOY «YMII mo o6pa3oBanuio 2 2
Ha JKEJIE3HOIOPOIKHOM TpaHcmopTey, 2015; ul, ctp 73-108
WuanBuayanbHOE 3a1aHue; coodiieHre Ha TeMy «I1oaynpoBOIHHKOBBIE U0l OTE€UECCTBEHHOTO MMPOU3BOACTBAY.
JlabopaTopHble 3aHATHUS 4
Jlaboparopras padota Ne 1: MccaemoBanue paboThI THOJIOB.
Tema 1.3 Coaep:xanue yueOHOro MaTepuaJja:
Tupucropsl Kouctpykuus tupucropos. [IpuHuun neiictBus TupuctopoB. Kitaccudukanms, ycaoBHble 0003HaYSHHS 2
OCHOBHBIE XapaKTEPUCTHKH M ITapaMeTpbl TAPUCTOPOB. IIpiMeHeHne THPUCTOPOB.
CamocrosiTejibHasi padoTa 00y4arOLIUXCSH
Jomarmiaee 3ananne: @pomnos B. A. DnekrponHas TexHuKa: yueOHUK: B 2 4. — M.: ®I'BOY «YMII mo o6pa3oBanuio 2 2
Ha JKEJIE3HOIOPOIKHOM TpaHcmopte», 2015; ul, ctp 275-314
WunmBuayansHoe 3a1aHue; cooduieHne Ha TeMy «lIpuMeHeHne THpUCTOPOB Ha JIOKOMOTHBAX).
JlaGopaTopHble 3aHATHUS 4
Jlaboparopras padota Ne 2: MccaemoBanue padOThl THPUCTOPA.
Tema 1.4 Conep:xanue yueOHOro MaTepuaJa:
ITonynpoBoAHUKOBBII Kiaccudukaums tpaHsucTopoB. YcioBHee rpaduueckue 0003HAYeHUS TPaH3UCTOPOB. I[IpuHIMI neicTBUS U 1
TPaH3UCTOP CIocoObl NpUMeHeHUs1. Pa3HOBUIHOCTH TPaH3UCTOPOB 2
CamocTosiTe1bHas1 padoTa 00y4yalOLIMXCA:
Jomamnee 3aganne: @ponos B. A. DnexrponHas Texauka: yaeOHuk: B 2 4. — M.: ®I'BOY «YMI] o o6pazoBaHuio 1
HAa JKEIIE3HOI0POKHOM TpaHcmoprtey, 2015; ul, ctp 109-124, 206-220.
Tema 1.5 Copep:xanue y4eOHOro MaTepuasa:
CxeMbl BKIIOueHus Oounonsipueix | Cxema ¢ o6wuMmM ammutTTepomM.Cxema ¢ obwen 6aszon.Cxema c 1
TPaH3UCTOPOB O6LWLKMM KONTNEKTOPOM. 5
CamocrosiTe1bHasi padoTa 00y4alOIMXCH:
Homaminee 3ananue: @posos B. A. DnekrponHas TexHuka: yaeOHuK: B 2 4. — M.: PI'BOY «YMI] no o6pazoBannio 1

Ha JKEJIE3HOIOPOIKHOM TpaHcmoprey, 2015; ul, crp 125-142




1 2

Tema 1.6 Coaep:xanue yueOHOT0 MaTepHaJa:

OcHOBHbIC TapamMeTps! IIpenensHo I0IyCTUMBIE HapaMeTphl. OCHOBHBIE MapaMeTphl OUIOIAPHEIX TpansucTopos. C M C T e M a h

TPaH3UCTOPOB NnapaMeTpoB.
Bnuanwue TeMnepaTtTypb Ha XapaKTEpPUCTHUKNU U NapamMeTDpPb-bI
TPaH3UCTOPOB. OCHOBHBIEC MapaMETPHI MOJIEBBIX TPAH3UCTOPOB.
CamocTosiTe1bHAsl pad0Ta 00y4aIOIHXCH:
Jomariaee 3ananue: @ponos B. A. DnekrponHas TexHuKa: yueOHUK: B 2 4. — M.: ®I'BOY «YMII no o6pa3oBanuio
Ha JKCJIC3HOIOPOIKHOM TpaHcmopTe», 2015; ul, crp 143-145, 171-183,255-258.

Tema 1.7 Coaep:xanue y4yeOHOT0 MaTepHaJa:

PexwMbl paboThI OUITOIIPHBIX
TPaH3UCTOPOB

PexumMbl paboThl OUTIIONAPHBIX TPAH3UCTOPOB

CamocrosiTe1bHast padoTa 00y4arOMXCs:
Homamnee 3aganue: @posnos B. A. DnexkrponHas TexHuka: yueOHuk: B 2 4. — M.: ®I'BOY «YMI] o o6pazoBanuio
HAa JKCJIE3HOA0POKHOM TpaHcmopTe», 2015; ul, ctp 125-128

JlaGopaTopHble 3aHSATHUS
Jlabopartopnas padota Ne 3: MccaenoBanue paboThl TPAaH3UCTOPA.

Tema 1.8
HHTerpanbHBIe MEKPOCXEMBI.

Conep:xanue yueOHOro MaTepuaJa:
Uctopust co3manums. [lepcrekTuBbl pa3Butus. TexXHOIOTHs M3rOTOBICHUs MHKpocxeM. Knaccudukanus no Tumy
peanu3aiyy JJOTHIeCKUX IeMeHTOB. Kitaccudukanus mo TeXHOJIOTUH H3TOTOBICHUS.

CamocTosiTe1bHasi padoTa 00y4yaromMXcs:
Jomarmiaee 3amanne: @pomnos B. A. DnekrponHas TexHuKa: yaeOHUK: B 2 4. — M.: ®I'BOY «YMII mo o6pa3oBanuio
HAa JKCJIE3HOAOPOKHOM TpaHcmopTe», 2015; u2, ctp 382-384, 388-442

Tema 1.9
Krnaccudukanms MHTErpanbHbIX
MHKPOCXEM

Conep:xanue yueOHOro MaTepuaJa:
OnemenTs! 1 komnoHeHTH [ IC. Crenens nHTerpanun MukpocxeM. Kimaccudukanus MEKPOCXEM 10 BUILY
oOpabatpiBaeMoro curHana. Cepun MukpocxeM. YcioBHoe obo3HaueHne UMC.

CamocrosiTejibHast padoTa 00y4arOLIUXCSH
Jomarmiaee 3ananne: @ponos B. A. DnekrpoHHas TexHuKa: yaeOHUK: B 2 4. — M.: ®I'BOY «YMII mo o6pa3oBanuio
Ha JKeJIC3HOI0OPOKHOM TpaHcmoptey, 2015; 12, ctp 384-386

Tema 1.10 Conep:xanue yueOHOro MaTepuaJa:
[MoaynpoBOHUKOBbIE TonynpoBogHUKOBBIE (GOTOMPHOOPHI. MCTOPUST ONTOIIEKTPOHHBIX MPUOOPOB. JIOCTOMHCTBA ONTOAIEKTPOHHBIX
(doTonpubopsI pr6opoB. THITBI ONTO3ICKTPOHHBIX IPUOOPOB.
CamocrosiTe/bHasi padoTa 00y4yaloMXcs:
Homamnee 3aganne: @posnos B. A. DnexkrponHas TexHuka: yueOHuk: B 2 4. — M.: ®I'BOY «YMI] o o6pazoBaHuto
Ha JKEJIE3HOIOPOKHOM TpaHcmopTe», 2015; ul, ctp 420-469
WupuBuayansHoe 3a1aHue; cooduieHne Ha TeMy «[1oaynpoBoiHUKOBbIE (HOTONPUOOPHDY.
Tema 1.11 Conep:xanue yuedOHOro MaTepuaJa:

OnTpOHBI, TEPMUCTOPEI

OnTponbl. TepMope3ucTopsl

CamocrosiTe1bHasi padoTa 00y4alOMXCA:
Homaninee 3aganue. @posnos B. A. DnekrpoHHas TexHuKa: yaeOHUK: B 2 4. — M.: DI'BOY «YMI] no o6pazoBanuio
Ha JKEJIE3HOIOPOIKHOM TpaHcmopre», 2015; ul, crp 470-477,315




1 2 3
Paznen 2
DJIEKTPOHHbIE YCHJINTETU U 25
reHepaTophl
Tema 2.1 Copaep:xanue y4eOHOro MaTepHaJa: 2
ONEKTPOHHBIE YCUINTEIH Onexrpornble yennurtenu. Knaccupukanus. Vicropust co3nanus yeunureneid. Kackapl ycuneHus
CamocrosiTe1bHast padoTa 00y4arOMXCs:
Jomariaee 3ananue: @ponos B. A. DnektponHas TexHuKa: yueOHUK: B 2 4. — M.: ®I'BOY «YMII no o6pa3oBanuio 2
Ha JKEJIE3HOIOPOKHOM TpaHcmopTe», 2015; 92, ctp 6-31
WunuBuayansHoe 3aJaHue: coodeHne Ha TeMy «IIpuMeHeHne 3IeKTPOHHBIX YCHIIUTEICH.
Tema 2.2 Copaep:xanue y4yeOHOro MaTepHaJa: 1
OCHOBHBIE XapaKTEPUCTUKH, Pexnmbl (KIacchl) YCHIMTENBHBIX KackazoB. [lapaMeTpbl M XapaKTepPUCTHKU YCHIIUTENICH
[apaMCTpPhI 1 PCKUMBI CamocrosiTeJibHast paéoTa 00y4arouuxcs:
yCUInTEIeH. Jomamnee 3amanne; ®@ponos B. A. DIeKTpoHHAs TEXHHKA: y4eOHHUK: B 2 4. — M.: ®I'BOY «YMIL] o 06pa3oBanuio 1
HAa JKEJIE3HOAOPOKHOM TpaHcmopTe», 2015; u2, ctp 95-122
Tema 2.3 Copaep:xanue y4yeOHOro MaTepHaJa; 1
VYcunurenu HanpsHKeHUS, Onepanuonnsie yeunutesd. Mictopus cozmanus OY. Kiaccudukanus OY
MOIIHOCTH U TOKa. CamocrosiTejibHasi padoTa 00y4arOLIUXC:
OmneparnoHHbIe YCUTHTEIH. Jomarmiaee 3amanne: @pomnos B. A. DnekrpoHHas TexHuKa: yaeOHUK: B 2 4. — M.: ®I'BOY «YMII mo o6pa3oBanuio 2
Ha KeJIe3HOJJOPOKHOM TpaHcmopTey, 2015; u2, ctp 11-22
WunmBuayansHoe 3aJaHue; coodueHne Ha TeMy «OnepannoHHbIe YCHIIUTEIN.
JlabopaTopHble 3aHATHUS 4
JlabopaTopHast pabota Ne 4: VcciegoBaHue 3JICKTPOHHOTO YCHIINTEIIS
Conep:xanue yueOHOro MaTepuaJa: 5
Tema 2.4 Kiaccudukaums 371eKTpoHHBIX reHeparopoB. ABrokosebanus. RC-renepaTopsl
ONEKTPOHHBIE ITeHEPATOPBI CamocrosiTejibHasi padoTa 00y4arOLIUXCSH
Jomarmiaee 3ananne: @ponos B. A. DnekrpoHHas TexHUKa: yaeOHUK: B 2 4. — M.: ®I'BOY «YMII mo o6pa3oBanuio 1
HAa JKeJIC3HOA0POKHOM TpaHcmoptey, 2015; 12, crp 170-214
Tema 2.5 Conep:xanue yueOHOro MaTepuaJa:
Crabum3anus 4acTOThI Crabumsanus 4acToThl. DIeKTpHYecKkne curHaibl. [IpumMeps! 1eTepMUHUPOBaHHBIX CUTHANIOB. POpMa MMITYIIECOB. 1
TeHepaTOpPOB. DIEKTPUUECKUE IIpsAMOYTONBHBII UMITYJIbC
HUMITYJIBCBI. CamocrosiTeJbHAasi padoTa 00y4arOUIUXCS
Homamnee 3aganne. @posnos B. A. DnexkrponHas Texauka: yuebnuk: B 2 4. — M.: ®I'BOY «YMI] o o6pazoBaHuto 1
Ha JKeJIC3HOI0OPOKHOM TpaHcmoptey, 2015; 12, ctp 215-223
Tema 2.6 Conep:xanue yueOHOro MaTepuaJa:
I'IMH. CumMmeTpuyaHBIi CuMMeTpHuYHBIH  MyNbTHBHOpaTop Ha TpaHsuctopax. JKmymuii wmynsTuBHOpaTop. I'eHepaTopsl JHHEHHO 1
MYJIbTUBHOpATOP M3MEHSIOIErocs HapshkeHust. CxeMa MpocToro reHepaTopa MMIo00pa3Horo HarpsKEeHUst
CamocrosiTe1bHasi padoTa 00y4alOMXCA:
Jomamnee 3aganne: @ponos B. A. DnexrponHas Texauka: yaeOHuk: B 2 4. — M.: ®I'BOY «YMI] o o6pazoBaHuio 2
Ha JKEJIE3HOIOPOIKHOM TpaHcmopte», 2015; 42, ctp 343-378
WunmBuayansHoe 3ajaHue: cooduieHne Ha TeMy «CHMMeTpUYHbIE MyJIbTUBHOPATOPEDY.
JlaGopaTopHble 3aHATHS
Jlabopatopnas pabota Ne 5: MccnenoBanue MyIsTHBHOpaTopa. 2




1 2 3
Tema 2.7 Coaep:xanue y4yeOHOT0 MaTepHaJa:
MynbsTHBHOpaTOp Ha MynsTHBHOpPATOP Ha ONIEPAITMOHHOM ycuinTele. [IpakTHaecKue CXeMbl ¢ MyJIbTHBHOpaTopaMu 2
ONEepPallMOHHOM YCUJTUTEIIE
Paznen 3
HcToyHNKH BTOPUYHOTO 35
MUTAHAS
Tema 3.1 Copaep:xanue y4yeOHOro MaTepHaJa: 1
Knaccudukarms BeImpsMuTesnei Knaccudukanus BeinpsMuteneii. [Tpumenenue BoinpsaMuteneid. OaHodasHplii 0JHOMOIYIICPHOIHBIN BRIIPIMHUTEIb
CamocTosiTe1bHasi padoTa 00y4alOIHXCH:
Homamnee 3amanue: Jlekuuu «DIEKTPOHUKA W MHUKpoIrpoueccopHas texHuka». CocraBurenb: O. b. JloktnoHos 1
2016r., ctp. 103-107
Tema 3.2 Coaep:xanue yueOHOro MaTepuaJa:
Opnnodasubie u TpexdasHbIe OpmHOa3HBIN ABYXIIONYIIEPHOAHBIA BBIIPSIMUTENh CO CpegHEd Toukoi. MocToBas cXeMma BBIIPSIMHUTEIS. 1
HEYIPABJISAEMBIE BBIIPIMUTEIN Tpéxda3zublil 0THOMOIYIEPHOAHBIN BRIIPSIMHUTENb. TpexdasHblil JBYXIIONYICPUOHBII BBIIPIMHUTEIID
CamocrosiTe/ibHasi padoTa 00y4aroLUXCs:
Homamnee 3aganue: Jlekuuu «OIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurenb. O. b. JloktnoHos 2
2016 r., cTp. 108-111
WunuBuayaisHoOE 3a7aHue: coodieHue Ha TeMy «[IpuMeHeHHe HEeYNpaBIIsIeMbIX BBINPSIMHUTEICH HA JIOKOMOTHBAX .
JlabopaTopHble 3aHATHUS 2
JlabopatopHas pabota Ne 6: MccnenoBanue ogHO(A3HBIX HEYIPABISIEMbIX BRITPSIMHUTEICH
Tema 3.3 Coaep:xanue yueOHOro MaTepuaJa: )
[IpuHuun nencTBus [puHIWI ASHCTBUS YIPaBIIeMbIX BeinpsMuTeneii. Tpéxdasubple yrpaniseMble BBITPSIMUATEIN
YIPABJISIEMBIX BBIPIMHUTEIICH CamocrosiTeJbHAasi padoTa 00y4arOUIUXCS
Homamnee 3aganue: Jlekuuu «OJIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurenb: O. b. Jloktnonos 2
2016 T., cTp. 112-116
WuauBuayaibHOE 3a7aHue: coolnieHne Ha TeMy «[IpUMEeHEHHE YIIPaBIIeMbIX BBIIPIMHUTEICH.
JlaGopaTopHblie 3aHATHS 4
JlabopatopHas paboTa Ne 7: MccneoBaHHe MOCTOBOTO YITPABISIEMOTO BHIIPSIMUTEIS
Tema 3.4 Coaep:xanue yueOHOro MaTepuaJa: 2
CrnaxuBarouiue GpuiabTphl Kiaccudukauus ¢puiaprpo. Tursl GuiabTpoB
CamocrosiTe1bHasi padoTa 00y4yalouMXcs:
Jomamnee 3amanue: JIeknuu «DIEKTPOHUKA W MHUKpoIponeccopHas texHuka». CocraBurenb. O. b. JlokTnoHOB 1

2016 ., cTp. 122-126

JlabopaTopHblie 3aHSATHS
Jlabopatopras padota Ne 8: MccnenoBanue CBOMCTB CriiaKUBarOIMIKX (HHUITBTPOB




1 2 3
Tema 3.5 Coaep:xanue yueOHOro MaTepuasa:
AKTUBHBIE (QHIIBTPHI Krnaccudukarus TpaH3ucTopHBIX criaaxuBatomux Guinstpos. Joctonncrsa TCD
CamocrosiTe1bHasi padoTa 00y4alOMXCH:
Homamnee 3ananue:. Jlexnun «DIeKTpoHUKAa U MHUKporponeccopHas Texuukay. Cocrasurens: O. b. JloktnoHoB 1
2016 1., cTp. 127-129
Tema 3.6 Coaep:xanue y4yeOHOT0 MaTepHaJa:
Crabum3aTopsl HaNpsHDKEHHUS U Knaccudukanus cradbunnzatopos. [lapamerpsl crabunuzaropa. Crabunusupytomue sieMenTsl. [lapamerpuueckue 2
TOKa CTaOHMITU3aTOPBI
CamocTosiTeIbHAsi padoTa 00y4alOIHXCHA:
Jomammaee 3amanue: Jlekunn «3NeKTpOHUKA W MHUKpompoueccopHas TexHuka». CocrtaBurens: O. b. JloktrnoHOB 1
2016 ., ctp. 130-134
JlabopaTopHble 3aHATHUS 2
JlabopatopHas pabota Ne 9: MccnenoBaHue mapaMeTpUIeCKOTO CTaOMIIN3aTopa HAIPSKCHHUS.
Tema 3.7 Coaep:xanue yue0HOro MaTepuaJja: )
KommencanmoHHs1i KomMneHcaloHHbie cTa0MIN3aTOPhl HAPSHKEHUS
CTaOUITM3ATOP HATPSDKCHIS CamocrosiTejbHast padoTa 00y4arOLIUXCH:
(KCH). Homamnee 3aganue: Jlekuuu «OIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurenb. O. b. JloktnoHos 1
2016 1., cp. 135-138
Tema 3.8 Copaep:xanue y4yeOHOro MaTepHaJa: 2
KomneHcarmmoHHbIi KomneHcarmioHHbple cTabmin3aTopbl Toka. IMIyIbCHBIE CTA0MIN3aTOPHI
cra0uinsarop Toka. MMiynbcHble | CamocTosiTebHas pa6oTa 06y4aromumxcs:
CTabUIIM3ATOPEL. Homamnee 3amanue: Jlekuuu «OIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurenb. O. b. JloktnoHos 2
2016 r., cTp. 139-142
WuauBHayanpHOE 33JaHKE: COO0OIIeHNE Ha TeMy «IMITyIbCHBIE CTa0MIN3aTOPED.
Paznea 4 40
Jlornyeckue ycTpoicTBa
Tema 4.1 Copnep:xanue y4yeOHOT0 MaTepHaJa: 2
Hudpossie komer. OCHOBBI Hudpossie koapl. OCHOBBI aJIreOpHI JIOTHKH. MaTteMaTHYecKie Olepaldy HaJl TBOMYHBIMH YHCIIAMH
anreOphl TOTUKH CamocrosiTe1bHasi padoTa 00y4al0MXCH !
Jomamnee 3amanue: Jleknuu «DIEKTPOHUKA W MHUKpoIpolneccopHas texHuka». CocraBurenb. O. b. JIokTnoHOB 1
2016 1., crp. 148-152
Tema 4.2 Coaep:xanue yueOHOro MaTepuaJa: 2
Jlormueckue meMeHTH Jlormueckue JIeMeHTHl TU(PPOBOH TEXHUKH
1HPOBON TEXHUKH CamocrosiTeJbHAasi padoTa 00y4arOUUXCs
Jomamnee 3amganue: JIeknuu «DIEKTPOHUKA W MHUKpoIporeccopHas texHuka». CocraBurenb. O. b. JloktnoHOB 2
2016 r., ctp. 153-156
MuauBuayaneHOE 3a/1aHKe: coobuieHne Ha TeMy «Jlorndeckue 3JIeMeHTHI TM(PPOBON TEXHUKH.
Tema 4.3 Conep:xanue yuedOHOro MaTepuaJa:
bazucHele 371eMEHTHI. Jlornuaeckwii 6a3uc. Peanuzaiust JOrn4ecKux 3JIEMEHTOB Ha HOIYNIPOBOJHUKOBBIX IPHOOpax. MUKpOCXEMEI ¢ 2
HpI/IMeHeHI/Ie DJICMCHTOB JIOTHYECKUMHU diieMeHTaMH. COCTaBIIEHHE CXEM C JIOTHYECKUMH DIIEMEHTAMH Ha OCHOBAHHUH JIOTHYECKUX (l)yHKHHﬁ.
JIOTHYCCKUX MUKPOCXEM. CamocrosiTeJbHasi padoTa 00y4aKOIIUXCS
Jomamnee 3amanue: Jleknuu «DIEKTPOHUKA W MHUKpoIponeccopHas texHuka». CocraBurenb. O. b. JloktnoHOB 2

2016 ., ctp. 157-161
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I/IHHI/IBI/IﬂyaHLHOC 3aJ1aHUE. COOGHIGHI/IC Ha TEMY «HpI/IMeHeHI/IC QJICMCHTOB JIOTHYCCKHUX MUKPOCXEM. ».

JlaGopaTopHbIe 3aHATHS
Jlaboparopnas padora Ne 10: MccnenoBanue pabOThl IOTHUECKUX 2JIEMEHTOB

1 2
Tema 4.4 Copaep:xanue y4yeOHOr0 MaTepHaJa:
Tpurrepst Knaccudukanus no ¢yHkunoHampHOMY mpm3Haky. Kimaccudukamms mo cmocoOy BBoma mHGMopMarmm. Bxoms 2
tpurrepoB. RS-tpurrepsl, D-tpurrepsl, T-tpurrepsl. JK-Tpurrepsl
CamocrosiTe1bHasi padoTa 00y4alOMXCs:
Jomamnee 3ananue: Jlekuuu «3NeKTpoHUKa U MHKpompoueccopHas TexHuka». Coctasurens: O. b. JlokTnoHoB 2
2016 1., cTp. 162-166
MuguBuayansHOE 3aaHKe: co00IIeHNe Ha TeMy «IIpnMeHeHHe SIeKTPOHHBIX TPUITEPOBY.
JlaGopaTopHble 3aHITHS 4
JlabopatopHnas padota Ne 11: HccnenoBanue paboThl TPUTTEPOB
Tema 4.5 Copaep:xaHue y4eOHOro MaTepuasa: 2
Perucrpor Peructpsl. [lapannensHsie peructpbl. Perucrposas mamsath. CIBUTAIONINE PETHCTPHI
CamocrosiTe1bHasi padoTa 00yyarommXxcs:
Jomarmmnee 3amanue: Jlekuuu «3NeKTpOHUKAa M MHKpormpoueccopHas TexHuka». Coctasurens. O. b. JlokTHnoHOB 1
2016 ., cTp. 167-171
Tema 4.6 Coaep:xanue yueOHOro MaTepuaJa:
CuéTynKu IEKTPUIECKUX CuéTUnKH IMEKTPUUECKUX UMITYJbCoB. [lndpaTops! u nemmdparopsl 2
uMmy1sCoB. Lugparopet 1 CamocrosiTe/bHAast padoTa 00y4arOUIUXCS
AemppaTopsl Homamnee 3aganue: Jlekuuu «OIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurenb: O. b. JloktnoHos 2
2016 1., cTp. 172-175
WuauBuayanbHoe 3a1anue; coobiienne Ha Temy «IIpumMenenne mndparopoB U AemndpaTropoBy.
JlaGopaTopHble 3aHATHS 4
Jlaboparopras padota Ne 12; HccienoBanue paboThl AemudpaTopoB
Tema 4.7 Coaep:xanue yueOHOro MaTepuaJa: 2
MyIbTHUIIIEKCOPHI U MynbTHIIIEKCOPBI M AeMYbTHIIeKcopbl. CymMMaTopbl U nosycymmaropsl. LlluHHbIe popMupoBaTenu
AeMyJbTHILIEKCOpbl. CyMMaTopsl | CamocTosiTeJbHAsI pa6oTa 06y4aloNIHXCs:
u nonycymmaropst. lunnbre Jomamnee 3amganue: Jleknuu «DIEKTPOHUKA W MHUKpoIlpolneccopHas texHuka». CocraBurenb. O. b. JIokTnoHOB 1
¢opmuposarenn 2016 r., crp. 176-180
Tema 4.8 Copaep:xanue y4yeOHOT0 MaTepHaJa: 2
AJlY ApudpmMeTnuecKo-JIOTHYeCKUE YCTPOUCTBA
CamocrosiTejibHasi padoTa 00y4arOLIUXCH
Homamnee 3aganue: Jlekuuu «OJIEKTPOHUKAa W MHUKpolipoueccopHas TexHuka». CocraBurenb. O. b. JloktnoHos 1
2016 ., cTp. 181-184
Paszpea S 22
MukponpoueccopHbie CHCTEMBbI
Tema 5.1 Conep:xanue yuedOHOro MaTepuaJa:
Haznauenue u xnaccuduxanus Knaccudukarnus 3Y (3amoMuHAIOMMX YCTPOWCTB) MO (YHKIMOHAIBHOMY Ha3zHaueHHIo. O0O3HAa4YeHHs BBIBOIOB. 2
3alIOMUHAIOLINX YCTPOMCTB O0001IeHHAs CTPYKTYpHAs cXeMa 3allOMHHAOIIEro yerpoiictea. O3VY. I13Y
CamocrosiTe1bHasi padoTa 00y4alOMXCA:
Jomamaee 3amanue: Jlekunu «3NeKTpOHUKA W MHKporponeccopHas texauka». Cocrtasurens. O. b. JloktnoHoB
2016 r., ctp. 189-193 1
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1

Tema 5.2
Brentame 3armomuHaronyie
YCTpOHCTBa

ConepixaHue y4eOHOIo MaTepHaJa:
BHemHue 3anoMUHaIKe yCTPOUCTBA

CamocrosiTe1bHasi padoTa 00y4alOMXCH:

Jomamnee 3ananue: Jlekuuu «3NeKTpoHUKa U MHKponpoueccopHas TexHuka». Coctasurens: O. b. JlokTnoHoB
2016 ., cTp. 194-197

WunuBuayansHoe 3ajaHue; cooOlIeHne Ha TeMy «BHelHue 3anoMyuHalonye yecTpoiicTeay.

Tema 5.3

Hudposast  obpaboTka
JNIEKTPUYECKUX ~CUTHAJIOB:
JIMCKpETU3alsl, KBaHTOBaHHUE

ConeprkaHue y4eGHOT0 MaTepHaJa;
Juckperm3anus u kBantoBanue (O6padoTKa CUTHAJIOB). AHAJIOTOBBINA M MG POBoii curHai. HerpepriBHAs
JICKpeTHas WHPOpMAanusl.

CamocTosiTe1bHasi padoTa 00y4alOIHXCH:

Homamnee 3amanue: Jlekuuu «OIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurenb. O. b. Jloktnonos
2016 r., cTp. 198-202

Tema 5.4 Conep:xanue yueOHOro MaTepuaJa:

Hudpo-anamorossie udpo-ananorossie mpeodpazoBaTEIN

npeoOpasoBaTen CamocrosiTe/ibHAasi padoTa 00y4arOUUXCS
Jomarmmnee 3ananue: Jlekuuu «3NeKTpOHUKAa U MHKporpoueccopHas TexHuka». Coctasurens. O. b. JlokTnoHOB
2016 r., ctp. 203-206

Tema 5.5 Coaep:xanue yueOHOro MaTepuaJa;

AHaoroBo-nu(poBkIe AHaioroBo-1udpoBkIie Mpeodpa3zoBaTeNn

npeoOpasoBaTen CamocrosiTe/ibHAast padoTa 00y4arOUUXCS
Homamnee 3amanue: Jlekuuu «OIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurens. O. b. Jloktnonos
2016 r., cTp. 207-210

Tema 5.6 Conep:xanue yueOHOro MaTepuaJa:

CtpyKkTypa mpoieccopa,
Ha3HAYCHHE CTPYKTYPHBIX
OJIOKOB

Crpykrypa npoueccopa. AIroputm paboThl Iporeccopa

CamocrosiTejibHasi padoTa 00y4arOLIUXCH

Homamnee 3aganue: Jlekuuu «OJIEKTPOHUKAa W MHUKpolpoueccopHas TexHuka». CocraBurenb. O. b. Jloktnonos
2016 r., cTp. 211-214

Tema 5.7
ApPXHUTEKTYpa IPOIECCOPOB.
CISC-, RISC-, VLIW-

Conep:xanue yueOHOro MaTepuaJa:
CISC - mponeccopsi. RISC — mpoueccopsi. VLIW - mpoueccopst

IIPOLIECCOPBI CamocTosiTeJbHAasi padoTa 00y4arOUIUXCS
Jomamnee 3amanue: Jlekuu «DIEKTPOHUKA W MHUKpoIrponeccopHas texHuka». CocraBurenb. O. b. JIokTnoHOB
2016 ., cTp. 215-218

Tema 5.8 Conep:xanue yueOHOro MaTepuaJa:

MUKpOTIIpOLIECCOPHI, PasznoBumHocT  MuKpomporieccopoB.  Kiaccubukamuss ~— MHKpONPOIECCOPHBIX  cucTeM.  [IpuMmeHeHue

Pa3HOBUJAHOCTH, IPUMCHCHHEC.

Hudpossie curHaabHBIE
IIPOIIECCOPHL, IPUMEHEHHE

MUKPOIPOUCCCOPHBIX CMCTEM

nTOro 162 yaca
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2.3 TemaTu4ecKuii IVI1aH U coaepxkanne yueOHoi gucuuminabl OI1.04 JieKTpoHMKAa U1 MUKPONIPOLECCOPHAS TEXHUKA

(3a04HOe OT/AEe/IeHHE)

H Conep:xaHue y4eGHOTro MaTepHaJja, 1a00paTopHble padoThl H NPAKTHYECKHE 3AHATHUS, CAMOCTOATe/IbLHAs Obnem YpoBeHb
aNMEHOBAHME Pa3eJ0B H TeM 4acoB
paboTa o0yuawImuxcs, KypcoBasi padora (IIPOeKT) (eciu npedycmompeHvt) 0CBOEHUS
1 2 3 4
Tema 1 Copaep:xanue y4yeOHOro MaTepHaJa:
ITomynpoBOIHUKOBBIE TUOBI Koncrpykuust inogoB. OCHOBHBIE XapaKTEPUCTHKU M MapaMeTphl MOIYIPOBOJHUKOBBIX AnonoB. Kiaccupukanms 2
MOJYTIPOBOJHUKOBBIX IMOAOB. Y CIIOBHBIC 0003HAYEHMSI; MApPKUPOBKA, TPUMECHEHHE 2
JlabopaTopHble 3aHATHUS 2
Jlabopartopuas padota Ne 1: MccaemnoBanue paboThl JHOIOB.
Tema 2 Copaep:xanue y4yeOHOro MaTepHaJa:
TupucTopsl Koncrpykuus tupuctopos. [Ipunimn neiicteus TupuctopoB. Knaccudukamnms, ycnoBHbe 0003HAYEHHS 2
OCHOBHBIE XapaKTEPUCTHKH M ITapaMeTphbl THPUCTOPOB. IIpiMeHeHne THPUCTOPOB. 2
JlaGopaTopHble 3aHATHS 2
Jlaboparopuas padota Ne 2; MccaenoBanue paboThl THPUCTOPA.
Tema 3 Coaep:xanue yueOHOro MaTepuaJa:
IMoxynpoBOTHUKOBBIH Knaccudukanus TpaH3ucTopoB. YcioBHee rpaduueckne 00O3HAYCHWS TPAaH3UCTOPOB. [IpwHIMI neHCTBUS U 1 2
TPaH3UCTOP croco0bl NpuMeHeHus. Pa3HOBUIHOCTH TPaH3UCTOPOB
Tema 4 Conep:xanue yueOHOro MaTepuaJa:
CxeMbl BKTIOYeHHs oumonsapaeix | CxemMa ¢ o6wWuMM amMmuTTepom.Cxema ¢ obwen 6aszon.Cxema c 1 2
TPaH3HUCTOPOB O6LWLKMM KONTNEeKTOpPOM.
Tema 5 Copaep:xanue y4yeOHOT0 MaTepHaJa: 1 2
Krnaccubukanus BeIIpIMHATEICH Knaccudukanus Bempsmutencii. [Ipumenenre Beinpsmutencii. OmHodasHblid 0THOIOIYIIEPHOIHBIA BRIIPIMHUTEIH
Tema 6 Coaep:xanue yueOHOro MaTepuaJa:
OpnHoda3zHble U TpexdasHbie OpHodas3HBIN ABYXIIONYNEPHOAHBIM BBIIPAMHUTENh CO CpegHed Toukoi. MocToBas cxema BBIIPSIMUTENS. 1 2
HeynpasJisieMble BHIIPSIMUTEIN Tpéx¢a3zHplii 0JHOIOTYNIEPHOAHBIN BBIIPSIMUTEND. Tpex¢a3Hblii ABYXNOIYIIEPHOIHEIH BEIIPSIMHUTEIh
Tema 7 Coaep:xanue yueOHOro MaTepuaJa: ) )
Jloruueckue 351€MEHTbI Jlornyeckue 3JIeMeHThI TU(BPOBOM TEXHUKH
1M pPOBOH TEXHUKH JlabopaTopHblie 3aHSATHS 2 2
JlabopaTopHast padora Ne 3: MccnegoBanue pabOTHI IOTHYECKUX 3JIEMEHTOB
Tema 6 Coaep:xanue yueOHOro MaTepuaJa:
Haznauenue n xnaccuduxanus Knaccudukarnus 3V (3amoMHHAIOMMX YCTPOMCTB) MO (yHKIHOHATHHOMY HaszHaueHHIo. OO0O3HAa4YeHHs BBIBOIOB. 2 2
3alIOMHHAIONIMX YCTPOMCTB O060011IeHHasI CTPYKTYpHAs cXeMa 3arnoMuHaroIiero ycrporcraa. O3Y. I13Y
CamocrosiTe1bHasi padoTa 00y4alOMXCA:
Onementsl W komnoHeHTsl ['MC. Crenens wuHTEerpanum MHKpocxeM. Kiaccudukamuss MHKpoOcXeM MO BHAY
obpabGateiBaemoro curHana. Cepunm MukpocxeM. YcioBHoe o6o3Hadenue MMC. IlomynpoBomHHKOBBIE 144

¢ororpubopsl. McTopust ONTOANEKTPOHHBIX MPHOOPOB. J[OCTOMHCTBA ONTORJIEKTPOHHBIX MpnuOOpoB. Tumsl
OTITO3JIEKTPOHHBIX MpHO0opoB. OnTpoHsl. Tepmopesuctopsl DnekTpoHHBIe yennurenu. Knaccugukarms. Mcropus
co3manus ycwinteneil. Kackanel ycwnenust Pexxumbl (K7Taccel) — YCHIMTENBHBIX KackajgoB. Ilapamerpsl u
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xapakTtepucTuku ycunurenedl Onepanuonnsie  ycwmurenud. Hceropus coszpanus OY. Knaccugpukaums OY
Knaccudukanus dneKTpOHHBIX reHepaTopoB. ABTokojeOanusi. RC-reHeparopsl Crabuimzanus 4YacTOTEHI.
ONeKTpudecKne CHUTHAJbl. lIpuMepsl JeTepMHHHUPOBAHHBIX CHTHajoB. Popma WMIYIbCOB. [IpAMOYTOIBHBIIH
uMIynbc CHMMETPUYHBIH MYIFTUBHOpaTOp Ha TpaH3ucTopax. XKaymmit MymsTHBHOpaTop. I'eHepaTopsl IHHEHHO
M3MEHSIOIErocss HanpspkeHus. CxeMa MpOoCTOro reHepaTtopa NHI000pa3sHOro HampshKeHUss MynbTHBHOpaTop Ha
ONIEpallMOHHOM ycuiuTene. IIpakTudeckme cxeMbl ¢ MyipTHBHOparopamn Kiaccnpukanus BBIIPSIMHTEINCH.
[Ipumenenne BEITIPSIMHUTEJICH. Onnoda3zHbIH OJTHOTIOITYTIE PO IHBIH BEITIPSIMUTEITb Onnoda3HbIi
JBYXTIOJXYNCPHUOTHBIN BBINPSMHUTEIb CO CpenHedl Toukod. MocroBass cxema BoIIpsAMHTENS. TpéxdasHbiid
OJTHOTIOJIYTICPUOJHBIA  BBIIPSAMHUTENb.  TpexdasHplil  IBYXMOJYNEpUOAHBIH  BhIIpsMHTENs  Kiaccugpuxanms
¢unbTpoB. Tunbel ¢unetpoB  [IpuHIMN neiicTBUsS ynpaBisieMbIX BhIpsMuresnedl. TpéxdasHele ynpasisieMmble
BeINpsiMuUTeNn Kiaccudukaius TpaH3UCTOPHBIX criakuaommx ¢uiabTpoB. locronHctBa TCO Knaccudpukanms
crabunmuzatopoB. [lapamerpsl crabunmzatopa. Crabuinusupylomue 3i1eMeHTsl. [lapamerpuueckue cTaOUIM3aTOPHI
KommnieHcanonnsle  crabuiu3aTopsl HanpspbkeHHs KoMIeHcalnMOHHBIE CTa0WIM3aTOpbl TOKa. VIMIysbCHbIE
crabummsatopsl [ndposbie kompl. OcHOBBI anreOpel JOTWKW. MaTeMaTWYecKHe ONepanuyd HajJ JBOWIHBIMHU
yrcnamu Jlorndeckue 3neMeHThl nudpoBoil TexHukn Jlornueckuii 6asuc. Peamu3anust TOrHYECKUX 3JE€MEHTOB Ha
MOYTIPOBOJHUKOBBIX NpHOopax. MUKPOCXEMBI € JIOTHYECKUMH 31eMeHTaMH. COCTaBICHHE CXEM C JIOTHYECKUMH
JJIEMEHTaMH Ha OCHOBaHMHM Jormueckux ¢yHkumid Kiaccupukanus 1o (QyHKIMOHAIBHOMY IPH3HAKY.
Knaccudukarus o cnoco0y BBoga nHpopMmanuu. Bxogs! Tpurrepos. RS-tpurrepsl, D-tpurrepsr, T-tpurrepsr. JK-
tpurrepsl Peructpel. [lapamnensHsle peructpsl. PermctpoBast mamsate. Capuraromme peructpsl Cuérdmkn
JNeKTpUUecKuX umiryiabcoB. Lludparopst n nemudparopst MyabTUIIIEKCOPBI U IeMYNIbTHILIEKCOPBI. CyMMaTops
u moimycymmatopel. Ilunnabie ¢dopmupoBarenu Kiaccudukanus 3V (3amOMHHAIONIMX — YCTPOMCTB) IO
¢yHKIMOHaIbHOMY Ha3zHaueHuio. OOo3HaueHHs BbIBOJOB. O0OOIIEHHAs CTPYKTypHash CXeMa 3allOMHHAIOIIETO
yerpoiictBa. O3VY. I13Y [uckperuzauus u kBanropanue (O6paboTka CUrHAIOB). AHAIOTOBBIN M HU(PPOBOH CUTHAJ.
HenpepeiBHas u guckperHas uHpopMmanusa. Lludpo-anamoroBeie mpeoOpaszoBarein AHAIOTOBO-IIU(PPOBHIC
npeobpaszoBatenu CTpykTypa mporeccopa. Asroputm padotel mporeccopa CISC — mnpomeccopsr. RISC —
npoueccopsl. VLIW - mponeccopst PasznoBunnoctin MukponporieccopoB. Kitaccnduxamust MUKPOIIPOLIECCOPHBIX
cucreM. [IpuMeHeHre MUKpPOITPOIIECCOPHBIX CHCTEM

Opomoe B. A. DnektpoHHas TexHHKa: y4eOHuUK: B 2 u. — M.: ®I'BOY «YMIL| mo oOpa3oBaHuio Ha
JKEJIE3HOJIOPOXKHOM TpaHcnopTey, 2015
UTOIo 162 yaca
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3. YCJIOBUSA PEAJIN3AIIUU YYEBHON JUCIUTLIINHBI

3.1. MaTepI/IaJIbHO-TeXHI/I‘IeCKOC o0ecrneueHue peanu3anun yqeﬁﬂoﬁ AUCHUIIJIMHBI

VYyeOHasi IUCHUIUIMHA peanu3yeTcs B yueOHbIx ayautopusx Ne2315 «Jlaboparopus
ANEKTPOHUKU M MHKporporeccopHoil TexHukn» Ne3401 «KaOuner mHpopmaTuku u
MH(GOPMALIMOHHBIX TEXHOJOTHI B MPOPECCHOHATBHON AESITETLHOCTIY,

O6opynoBanne  ydeOHOTO  KaOmHeta  Ne3401: KOMIIBIOTEPHBIA  KJIacc;
KoHcTpyKkTOpckas mporpamma Electronics Workbench; komrmiekT yueOHO-HATIISTHBIX
nocobuit mo snexrponuke. OOopynoBanue nabopatopum Ne2315: nmabGopaTopHbie
CTEH[IbI MO JIEKTPOHUKE.

Texnuueckue cpejcTBa OOYYEHMS: KOMIBIOTEPHBIM Kiacc, MyJIbTUMEIUAIPOCKTOP
BENQ Simens; abopaTtopHbie CTCHIBI.

3.2. UndopMmannonHoe odecnevyeHne o0yueHmst

Ilepeyenp HCHONB3yeMbIX Y4eOHbIX wu3AaHuil, WHTEpHeT-pecypcos,
JAOIOJHUTEJIbHOM JIUTEPATYPbI

3.2.1 OCHOBHBIE HCTOYHUKMU:
1. ®ponos B. A. DnekTpoHHas TexHuka: yueOHUK: B 2 4. — M.: ®I'BOY «YuebOHo-

METOMYECKUH IEHTP 10 00Pa30BaHUIO HA KEIIE3HOIOPOKHOM TPAHCIIOPTEY,
2015.532 c.

2. Jlexuuu mis ctyaeHToB crienabHOCTH 23.02.06 «TexHuueckast SKCIUTyaTamus
MOJABUYKHOI'O COCTaBa »KeJe3HbIX fopor» no aucuuinHe OIL.04. «OnexkTpoHnka
U MUKporpoueccopHas TexHuka» CapartoB 2016r., CoctaBurens JIoktrnonos O.b.

3.2.2 JIonoIHUTEIbHBIC UCTOYHUKU

1. Axumona I'. H. DnektponHas texHuka: yueOHUK. — M.: ®I'BOY «YuebHo-

METOMYECKUN TEHTP TO OOpA30BAaHHMIO HA JKEJIE3HOJOPOXKHOM TPAHCIOPTEY,
2017.

3.2.3 DneKTpoHHbIE 00pa30BaTENbHBIE TPOTPAMMBI:

HpI/I OopraHuzany JUCTAHIIMOHHOI'O 06y‘1€HI/I$I HCITIOJB3YIOTCA OJICKTPOHHBIC
wiardopmer: Zoom, Moodle (pexxum noctyma: caiit CTIKT https://sdo.stgt.site/ )

Koncrpykropckas nporpamma Electronics Workbench.
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4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOUN

JUCHUILIAHBI

4.1 KoHTpPOJIb U OlIeHKA Pe3yJibTATOB 0CBOEHMS YUeOHOI JUCIUILINHBI

Kounrpouanb

4 |

OIICHKA

PE3yNIbTATOB

OCBOCHU

y4eOHOM

JAUCHUITIINHBI

OCYIIECTBIIIETCS TIpEnojaBaTelieM B Tpollecce MPOBEACHUs JTabOpaTOpHBIX pabdoT,

TCCTUPOBAHHA, a TAKIKC BBIITIOJIHCHHUA O6yIIaI-0HII/IMI/ICSI HWHAWBUAYAJIBHBIX 33.I[3HI/IIZ.

PesyabTaThl 00yyeHus1 (0CBOCHHbBIE
yMeHHsl, YCBOEHHbI€ 3HAHMS)

DopMBbI U METOABI

KOHTPOJISI U OLUECHKHU Haumenosanue
Oowue P ! TeM
Ymenusn, 3nanusn O — pe3yiabTaToB
“ o0yueHust
1 2 3 4
Pazgen 1
V1 OK1, OK4, OeKTpOHHBIE TPUOOPEI
v OK35, OK6, TecTupoBaHue, YCTHBIN U Tema 1.1
OK9.IIK1.2, NMCHMEHHBIN OIPOC. Du3HYECKre OCHOBBI
31 IK1.3 HOIYTPOBOJHHUKOBBIX
prOOpoOB
OK1. OK3 TectupoBanue, yCTHBINA U
| OK4, OK7, o MUCHMEHHBIN OTPOC. Tena 1.2
v2 I1K1.1-1.3, cggg;ae:;ﬁrgz(oc]?eii};?; T[1oyNIPOBOIHUKOBbIE
31 I1K2.3, IIK3.1- OIIEHKa JTa00PaTOPHBIX Siae
3.2 paboT.
OK1. OK3 TectupoBanue, yCTHBINA U
y1 OK4’ OK7, MUCHEMEHHBIN Oo1poc.
V2 IIK1.1-1.3, ?gjg;i:§§r%:{0ciii};}::: Tema 1.3 Tupucropsl
31 I1K2.3, TIK3.1- OIIEHKa JTa00PaTOPHBIX
3.2 paboT.
OK!, OK3,
vl OK4, OK7, T o Tema 1.4
V2 IIK1.1-1.3, CCTUPOBAHME, YCTHLIM 1 [ToynpoBOAHUKOBBII
31 TIK2.3, [TK3.1- MUCbMEHHBIN OTpoc. TpaH3HCTOp
3.2
OK1, OK3,
V1 OK4, OK7, y Tema 1.5
V2 [IK1.1-1.3 TectupoBaHue, yCTHBIN U CxeMbl BKITFOYCHHS
R HHMCBMEHHBIH ompoc. OUIONAPHBIX
31 [1K2.3, TIK3.1- TPaH3HCTOPOB
3.2
OK1, OK3,
Vi OK4, OK7, . Tema 1.6
V2 I1K1.1-1.3, Tecrup OBANNE, YCTHRIH | 5 opmbie mapametper
31 T1K2.3, TIK3 . 1- MMMCHEMEHHBIHN OIPOC. TPAH3HCTOPOB
3.2
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1 2 3 4
OK1, OK3, .
Vi OK4, OK7, TGCTI/IpOBaHI/Iei YCTHBIN U ] Tema 1.(73
2 e I e
31 HK2'3é 1;}{3 1- 7abopaTOpHBIX paboT. TPaH3HCTOPOB
OK1, OK3,
Vi1 OK4, OK7, N Tema 1.8
o) MK1.1-1.3, TeCTI/IpOBaHI/Iel YCTHBIN U ViTerpanbHbie
31 T1K2.3. TIK3 1- NMCHMEHHBIN OIPOC. MHKPOCXEMB
3.2
Vi1 OK1-OK9, IIK | _ 5 « Tema 1.9
% 1105 T | T v | Kb
31 MK-3.1, TIK 3.2 poe. \poCxeN
Vi OK1, OK4, TectupoBanue. OneHka Tema 1.10
V2 OKS5, OK6, MO OTOBJIEHHEBIX ITonynpoBoJHUKOBBIC
31 [1K1.2, TIK1.3 COOOIICHHIA. doTompuGopH!
Yl OK1, OR4, TectupoBanue, yCTHBIN 1 Tema 1.11
s €Ma 1.
33]]% HIO(If.SZ’, ?[I[<(61’ 3 MMCHMEHHBIN OIPOC. OnTpoHbI, TEPMUCTOPBI
OK1, OK3,
Vi OK4. OK7 TecTupoBanue, yCTHEIA U Paszen 2
> > o OJeKTpOHHBIE YCHIINTEH
y2 HHMCBMEHHBII OIPOC.
31 [K1.1-1.3, O1ieHKa MoArOTOBIEHHBIX # FeREpaTopit
K23, TIK3.1- | P Tema2.1
3.2 COObLICHIH. DJNEeKTPOHHBIE YCUIIUTENN
V] OKI, OK3, Tema 2.2
W OK4, OK7, TecTUpOBAHUE, YCTHBIN U OcuosHbie
31 [1K1.1-1.3, P >y XapaKTEPHUCTHKH,
TK2.3. TIK3.1- MMCBMEHHBIN OIpOC. napaMeTp 1 peiH
3 ] 2 YCUIIUTCIICH.
OK1. OK3 TectupoBanue, yCTHBINA U
o OK4,0K7, | miesemmiionpoc. | e
v2 OleHKa IOArOTOBJIEHHBIX p ’
I1K1.1-1.3, 9 MOII[HOCTH U TOKA.
31 K2 3. TIK3.1- cooOuieHuil. kcnepTHas OnepaonHbIe
) é 2 ) OIIeHKa J1ab0paTOPHBIX YCHJIUTEIH.
' paboT.
OK1, OK3,
Yl OK4, OK7, )
V2 K1.1-1.3 TectupoBanue, yCTHBINA U Tema 2.4 DnexTpoHHBIE
31 K2 3 ) HK'3 ’1 MHUCHMEHHBIN OMPOC. TeHEePATOPHI
3.2
Vi OK1, OK3, Tema 2.5
v OK4, OK7, T . CTabuim3anus 9acTOThI
IK1.1-1.3, CCTHPOBARNE, YCTHLIM 1 reHepaTopoB.
31 T1K2.3, TIK3.1- MMCHMEHHBIN OIpOC. DrteKTpHyeCKue
3 ) 2 HUMITYJIbCBI.
OK1, OK3
Vi ’ ’ TecTupoBanue, yCTHBIN U
V2 OK4, OK7, nnczMeHHmﬁ}(])n oc Tema 2.6
IK1.1-1.3, poc. ['JIMH. CuMMeTpU4HbIif
31 TK2.3, TIK3.1- OHeHKZ‘O‘;‘%ﬁ oI MyTBTHBHOPATOp
3.2 '
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1 2 3 4
V1 OK1, OK3,
v2 OK4, OK7, Tema 2.7
3] I1K1.1-1.3, MysbTHBHOpaTOp Ha
MK2.3, TIK3.1- OTIepPAlIMOHHOM YCUJIHTEIE
3.2
OK1, OK3,
7 OK4, OK7, . Paznen 3
y2 K1.1-1.3 TectupoBanue, YCTHBIN 1 Tema 3.1
31 iy NHMCBMEHHBIN OIpoC. Knacengukanms
TIK2.3, TIK3.1- P N ———
3.2
4 OK1, OK3, TectupoBanue, yCTHbIN U Tema 3.2
v OK4, OK7, NMCHMEHHBIH OIpOC. Onuodasuble n
31 I1IK1.1-1.3, OLeHKa COOOLLEHUH. TpexdasHbie
T1IK2. 3, T1K3.1- DKCIepTHAs OIEHKA HCYIIPaBJIACMbIC
32 3.2 7Ta00paTOPHBIX padoT. BRIIPAMHUTCIH
V1 OKI, OK3, TectupoBanue. OLeHKa
V2 OK4’ OK7’ TIOArOTOBICHHBIX 11 I/IHTzl\:Ia :Z.I;CTBI/IH
3] IIK1.1-1.3, COOOMIEHHI. DKCIIEpTHAS pyn ;1 aBJIj:eMI)IX
I1K2.3, I1K3.1- OIICHKA na660paT0pHHx BBIMpAMUTENEIT
3.2 pabor.
OK1, OK3,
Vi OK4, OK7, Tectuposanue, ycTubiii i
V2 K1.1-1.3 MMCHMEHHBIH OIPOC. Tema 3.4
31 K2 3 : HK.3 ’1 DKCHepTHas OllcHKa Criaxuparoniue GUIbTPhI
: é 5 T 71a00paTOPHBIX paboT.
V1 OK1, OK3,
OK4, OK7, .
V2 K1.1-1.3 TectupoBanue, yCTHBINA U Tema 3.5
31 K. 3" HK’ 3i 1- MACBMEHHBIN OIPOC. AKTHBHBIC GHITLTPBI
3.2
Vi OK1, OK3, .
s OK4, OK7, TeCTHpOBaHHei YCTHBIN U Tena 3.6
3] IIK1.1-1.3, gii;%;:ﬁ;;nolr;i (;(Ca' CrabunusaTops
HK2'3§ 12_1K3 1- mabopaTOPHBIX padoT. HATIPARCHIE L Totd
OK1, OK3,
v OK4, OK7, ) Tewa37
v2 TecTtupoBaHue, YCTHBIN U KoMrieHcanuoHHbIH
31 [K1.1-1.3, MHCBMEHHBIH OIpPOC. CTaOMIII3aTOp
[1K2.3, TIK3.1- Hanpsiokerus (KCH).
3.2
OK1, OK3,
Vi OK 4’ OK7 TectupoBanue, YCTHBIN U Tema3.8
v2 ’ ’ IIMCBMEHHBIH OTIPOC. KomnencaumonmbIit
I1K1.1-1.3, CTabMIIM3aTOP TOKA.
31 K2 3. TIK3 1- O11eHKa MOATOTOBJICHHBIX VIMMyJIbcHble
: 3’, 5 : COOOIIIECHUIA. CTaOMIIU3ATOPEL
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1 2 3 4
Vi
y2 OK1-OKS9, IIK TecTupoBanue, yCTHBINA U ?3}162 ‘1‘
) ema 4.
32 1.1-1.3, 11K 2.3, HHCHMEHHBIH OMpoc. Hudposbie koxpl. OCHOBBI
[IK-3.1, IIK 3.2 anreOpsl IOTHKU
Vi .
V2 OK1-OK9, ITK TCCTI/IpOBaHI/Iel YCTHBIN U Tena 4.2
32 1.1-1.3, 11K 2.3, [THCbMCHHEIH OTpOC. Jloruyeckue 3IIEMEHTEI
K-3.1. TIK 3.2 Onenka H%ILFOTOBUHeHHLIx IHbPOROIE TeXHHKH
B ) COOOIIEHUH.
! OK1, OK2, TGCTHpOBaHI/Ie: YCTHBIN H Tena 4.3
v2 OK4, OKS, IIK gHCLMeHHHg orpoc. BasuCHBIE DJIEMEHTEL.
32 1.1-1.3, 11K 2.3, aueHKa COOOLICHHH. IIpuMeHeHNE 1IEMEHTOB
KCIIepTHAs OIICHKA
TK-3.1, TIK 3.2 J]a6opafopH1)1xL;) Gor. JIOTHYECKUX MUKPOCXEM.
Vi TectupoBanue, yCTHBIA U
V2 OK1, OK4, MMCHMEHHBIH OIPOC. Tena 4.4
32 OKS5, OK6, O1eHKa COOOIIEHHIA. Tpe;ﬁ eI;H
IIK1.2, TIK1.3 DKCIepTHAs OLECHKA
1mabopaTOPHBIX padoT.
Vi
y2 OK1, OK4, T N
» oks ok | T
MK1.2, [K1.3 poc.
vl TectupoBanue, yCTHBINA U
Y2 OK1, OK4, IHCEMEHHBIH O1poc. Cus Tema 4.6
. YETUNKHU DIEKTPUIECKUX
32 OKS5, OK6, O1eHKa COOOIIEHUIA. My bcos, [ Tudparopbi
I1K1.2, I1K1.3 OKcrepTHas OlEeHKa ¥ JemuQpaTopsI
mabopaTOPHBIX padoT.
4 Tema 4.7
OK1, OK4, . MyJbTUIIIEKCOPHI U
v2 OK5. OK6 TectupoBanue, yCTHBIN U JEMYJBTHILIEKCOPBI.
> ’ i CymmaTopsl u
32 [1K1.2, I[IK1.3 HHCLNEHHEIH OTpoc 0JIyCyMMATOPBI.
unnble popMupoBaTenu
A
y2 OK1, OK4, T .
2
[1K1.2, ITK1.3
Paznen 5
V1 OK1, OK3, MukponpomeccopHbie
K4. OK CHUCTEMBI
y2 OK4, OK7, TectupoBaHue, yCTHBIN 1 Tema 5.1
OK9 IIK1.1- 9
32 HMHUCbMEHHBII OIPOC Hasnauenue u
1.3, I1K2.3, KinaccupuKanus
[1K3.1-3.2 3aMIOMHHAFOIIIX
YCTPOUCTB

19



1 2 3 4
OK1, OK3, T .
Vi OK4, OK7, CCTHPOBAHHE, YCTHBIH 1 Tena 5.2
32 HK2.33,) l;K3 d- COOBILICHHL. yCTpOHCTBa
OK1, OK3
’ > Tema 5.3
M OK4, OK7, - Iudposas  0OpaboTKa
v MK1.1-1.3, TCCTI/IpOBaHI/Ie,U YCTHBIH 1 (bgnempmecﬁnx
32 MK2.3. [IK3.1- [TUCHMCHHBIM OIPOC CUTHAJIOB: IUCKPETH3AIHS,
2 ) KBaHTOBAaHHE
3.2
OK1, OK3,
V1 OK4, OK7, T . Tema 5.4
V) MK1.1-1.3, eCTHPOBAHHE, YCTHBIH 1 Lligppo-ananorosbie
30 T1K2.3. TIK3.1- NHCBMEHHBII OIPOC npeoBpasosaTeny
3.2
OK1, OK3,
Vi OK4, OK7, . Tema 5.5
V2 IIK1.1-1.3, TeCTHPOBaHHe’UyCTHHH 1 Amnanoroso-nuQposbie
32 K2 3. TIK3 1- MMCHMEHHBIH OMPOC peo6pazoBaTeH
3.2
OK1, OK3,
vl OK4, OK7, y Tema 5.6
V2 MK1.1-1.3, TGCTI/IpOBaHI/IC,U YCTHBIA U HS;}[:;/{I:;};E: Z[f:;;;;gg;,x
30 T1K2.3. TIK3.1- MUCBMEHHBIN OMPOC ue eps
3.2
OK1, OK3
> ’ Tema 5.7
Vi OK4, OK7 A
5 s o PXUTEKTYypa
V2 IIK1.1-1.3, Te;ﬁiﬁ:ﬁ;ﬁgggﬁ?ﬁ " npoueccopos. CISC-,
RISC-, VLIW-
32 HK2.3§ 12_1K3 d- pOIeCCophI
OK1, OK3, Tema 5.8
vi OK4, OK7, MHUKpOTIPOLIECCOPHI,
Pa3HOBHIHOCTH,
Y2 OKOIIKI.1-1.3, npumeHenue. Lludpossie
32 I1K2.3, TIK3.1- CUrHAJILHBIE IPOLECCOPBI,
3.2 NpMMEHEHHeE
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