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1. MACIIOPT PABOYEM ITPOT'PAMMBI JUCITATIJIMHBI OI1.08
OUPPOBAA CXEMOTEXHHUKA

1.1. O6s1acTh NpuMeHeHus1 padoyveil MPOrpaMmbl

Pabouast mporpaMMa IUCHMIUIMHBI SIBISIETCS YACThIO MPOTPaMMbl CPEIHETO
npodeccuoHanbHOr0 00pa3oBaHUsl - MPOTPaMMbl TMOATOTOBKH  CIEI[HAIKCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBuu ¢ ®I'OC CIIO mno crenuasbHOCTH
27.02.03 ABromaTMKa ¥ TeEJIEMEXaHWKAa Ha TPAHCIOPTE (KEIE3HOIOPOKHOM

TPAHCIIOPTE).

1.2. Mecro aucunumiauabl OII. 08 IudpoBas cxemoTexHHMKa B
CTPYKTYype OCHOBHOIl 00pa3oBaTeJIlbHOH MNPOrpaMMbl — NPOIrPaMMbI

MOATOTOBKHU CIICHNUAJTUCTA CPECAHET0 3BCHA:

HpO(l)GCCHOHaHBHBIﬁ OUKII, O6Hl€Hp0(1)€CCI/IOHaJIBHaH AUCHUITIINHA.

1.3. Hean u 3aga4yum JAMCUHUILVIMHBI — Tpe0OBaHMSA K pe3yJbTaTaMm

OCBOCHUA NUCHMUIIIMHBI:

B pe3ynbTaTe 0OCBOSHUS IUCHUIUIMHBI O0YYaOUIUICs T0JKEH YMETh!

~aHaJIM3upoBaTh pabOTy 1UGPOBBIX YCTPOMCTB HAa HHTErpajbHbBIX
MHUKpPOCXEMax;

- CTPOUTH NPOCTHIE IU(PPOBBIE CXEMBI 0 3aJaHHON TaOJIUIE UCTUHHOCTH;

- JaBaTh ONHCAaHWE KOMOMHAIIMOHHBIX CXE€M [0 WX YCJIOBHOMY
0003HAYEHUIO;

- pabotaTh C pa3aMYHBIMH  (QOpMaMH  TPEACTABICHUS  YHUCIOBOMN
uH(popmaIuuy,

B pe3ynbTaTe 0OCBOSHHS IUCHUIUIMHBI O0YYaIOUIHIICs TOJKEH 3HATh:

- aJITOPUTMbI (PYHKIIMOHUPOBaHUS HU(PPOBON CXEMOTEXHUKH;

- 0011Me cBeneHusa 00 DIIEMEHTHOU 0a3€e CXEMOTEXHUKMY,
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- OCHOBHBIE THITHI ITU(POBBIX UHTETPATHLHBIX MUKPOCXEM;

- KOMOWHAITMOHHBIC Y3JIBI — JIOTHYECKHE OJJIEMEHTHI, KOMIIapaTopHI,
UG paTopsl U ASHIHPPATOPBI, MYJIBTHILICKCOPBI, cymMMaTopbl, AJIY;

- IOCJIEIOBATEILHOCTHBIC Y3JIbI — TPUTTEPHI, PETUCTPHI U CUETUUKH;

- 3aroMuHaromue ycrpoiictea — O3V, 113V, FLASH-namsTs,

- IM(pO-aHATOTOBBIE U aHAJIOTO-IIU(PPOBBIE TPEOOPAZOBATEIH

1.4. Kosin4yecTBO 4YacOB HA OCBOEHHE nporpaMmbl THCHUIIJTUHBI:

MaKCHMaJIbHOM ydeOHOW Harpy3ku oOydaromierocss — 92 dacoB, B TOM
qHCIIe:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocss — 80 yacos;

CaMOCTOATEILHOM paboThl 0OyJarorerocs — 12 gacos.



2. CTPYKTYPA U COAEP KAHUE JUCIHUIIJIMHBI OI1.08
OUPPOBAA CXEMOTEXHHUKA

2.1 Oobem gucnunaunbl OI1.08 IlndpoBasi cxeMoOTeXHUKA ¥ BUbI

y4eOHOoi padoThI

Bua yuyeOHoii paboThl O0beM yacos
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 92
Oo0s13aTeIbHAS aYyAUTOPHAN HATPY3Ka (BCero) 80
B TOM YHCJIE: 16

IMMPAKTHYCCKHUC 3aHATHA

CamocrosiTesibHasi paboTa 00y4arwierocs (Bcero)

B TOM YHCJIC:
MOATOTOBKA COOOIIEHUM, pedepaToB, Mpe3eHTaIIUI;
MOITOTOBKA K OTBETaM Ha KOHTPOJBHBIC BOTPOCHI,
MPAKTUICCKUM 3aHATUSAM U KOHTPOJBHBIM paboTaMm, 3a4eTy
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2.2 TemaTtudeckuii miaH u cogep:xkanue nucuuminnbl OI1.08 udposas cxemoTexHuka

HaumeHnoBanue pPa3aeiioB 1 TEM

|

Cozlepmalme yqeﬁﬂoro MartrepuaJja, IPAKTHYCCKHUE 3AaHATHUS, CamocrosiTeJIbHAasI paﬁoTa oﬁyqamumxm

0O0neM yacoB

Paznen 1. ApupmMernyeckne 0CHOBBI HH(PPOBOIi CXeMOTEXHHKH
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Tema 1.1 Beenenne.
DopMBbI IPEICTABICHHSA
4Hca0BoH HHpopManun

ConepixaHue y4eOHOT0 MaTepHaja

3ama4n ¥ CTPYKTypa AUCLMIUIMHGL. 3HaUC€HNE TUCIUILIMHBI HA COBPEMEHHOM 3Tarle pa3BUTHs OOIIECTBa U B
CHCTEME MOArOTOBKH CHELMATNCTOB IT0 aBTOMATHKE M TEJIEMEXAHUKE HA JKEJIE3HON0POKHOM TPAaHCIIOPTE.
HUcrtopwust pazsutHs udpoBoii cxeMoTeXHUKH. CBsI3b HU(PPOBOH CXEMOTEXHUKH C Pa3BUTHEM BJIEMEHTHON 0a3bl
IIPU CO3/IaHUH NTPHOOPOB 1 YCTPOHCTB (PyHKIMOHAIBHOM JIEKTPOHUKH U BBIYMCIUTEIFHON TEXHIKH HA OCHOBE
cuHTe3a. OCHOBHBIE ONPEEIICHNUS U IIOHATHUS B IIU(DPOBON CXEMOTEXHHUKE: CXeMOTEXHUKA, IU(POBON CUTHAI,
udpoBoe ycTpoiicTBo, nnppoBas JIOTHKA, CHHTE3, MUKpoTpoleccop, MUKpoOBM. Poinb 1 3HaYeHue
(yHKIMOHAJIBHOW 3JICKTPOHHUKH, KaK HAYYHO-TEXHUYECKOTO HAIPaBJICHHUS], B IOCTPOSHUU HOBBIX CUCTEM
aBTOMATHKH Ha )KeJIEe3HOJOPOKHOM TpaHcnopTe. OCHOBHBIE OCOOEHHOCTH CUCTEM CUUCIICHHUS JUIs
npescTaBiIeHus (3anuck) HHPOPMALMK B YCTpOiCcTBaX HU(PPOBOI CXEMOTEXHUKH (ABOMYHAsSI, TBOUYHO-
JIeCSITUYHAs, BOCBMEpUYHAas, IIECTHAALATepUYHAs CUCTEMBI cuuciieHus). @opmaTsl IpeCTaBICHHS U Iepeadun
nH(opManuu At TUQPOBHIX ycTpoiicTs. [lonsTne 6uta, 6alTa, MaIMHHOTO clIoBa. MaTeMaTH4ecKui 1
MAIIMHHBII CIOCOOBI 3aIiCH IBONYHBIX Yrcesl. DOpMBI IIPEICTABICHHS YHCEN ¢ PUKCHPOBAHHOH 1 IIaBaIOIIEH
3arsaToi. [lonsaTue o paspsiaHoi ceTke. [IpeacraBnenne OTpUIATENBHBIX U MOJOKUTEABHBIX YHACEN B IIPSMOM,
00paTHOM, JIOTIOJHUTEIHHOM M MOJU(UIIMPOBAHHOM KOJIaX CO 3HAKOBBIM M 0€3 3HAKOBOTO pa3psja.

IIpakTnueckoe 3ansTHE
[epeBox uncen U3 0JTHOM CHCTEMbI CUMCIICHHUS B JPYTYIO.

CamocrosiTeJibHasi padoTa 00y4arouuxcs

ITonrotoBka cooOmienus mo reMe «OCHOBHBIE HAIIPABICHUS Pa3BUTHS IU(PPOBON CXEMOTEXHUKIY. BrimomHeHNE
TPCHUPOBOYHBIX U 3aYCTHBIX 3aHaHHﬁ mo OTpa6OTKC HaBBIKOB KOAUPOBAaHUA LEJBIX, I[pO6HI)IX 1 CMCIIaHHBIX
YHCEJI CO 3HAKOBBIM U 0€3 3HAKOBOTO pa3psja

Tema 1.2. Apupmeruueckue
onepanMy ¢ KOIMPOBAHHBIMHU
YHCJIAMH

Conep:xanue yue0HOro MaTepuaja

OCOOEHHOCTH BBINOJHEHUSI apU(YMETHUECKUX ONepaluii ¢ MHOTOpa3psAHBIMH JBOMYHBIMUA KOJHUPOBAHHBIMHU
yucaaMH (CJI0KCHHE, BRIYUTAHUE, YMHOXKCHHE M JCJICHIE) CO 3HAKOBBIM U 0€3 3HAKOBOT'O pa3psija.

HpaBHna N II0CJICJOBATCIBHOCTH BBIIIOJITHCHUS apI/I(bMeTI/I‘IeCKI/IX onepaum‘/i C KOAWPOBAHHBIMHU ABOWYHBIMU
yucIaMu ¢ (QUKCHPOBAaHHOW W IDIABAIOMICH 3amsiTOl B MPSMOM, OOpaTHOM, JIOTIONIHUTEIHHOM H
MOTU(DHUIIMPOBAHHOM KOJIE CO 3HAKOBBIM H 0e3 3HaKOBOTO paspsna. CIoKCHHE W BBIYMTAHHE KOIHPOBAHHBIX
JIBOMYHO-JICCITHYHBIX YHCENT Oe3 3HAKOBOTO pa3psja.

IIpakTHyeckoe 3aHATHE
BrimonHenue apudMeTHIecknx ornepannii ¢ IBOMYHBIMU KOANPOBAHHBIMH YHCIIAMH.

CamocrosiTebHasi padoTa 00y4aloHXCs
BrInosnHeHNEe TPEHNPOBOYHBIX U 3a4ETHBIX 33/1aHUH 110 OTPadOTKE HABBIKOB KOJUPOBAHUS 1IEJIbIX, JPOOHBIX U
CMEIIaHHbIX YHMCEN CO 3HAKOBBIM M 0€3 3HAKOBOTO pa3psiaa




Pasnea 2. Jlornueckue 0CHOBbI HU(POBOI CXeMOTeXHUKHU
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Tema 2.1. ®yHKnHMOHATBHAS
JIOTHKA

ConepixaHue y4eOHOT0 MaTepHaJja

duznveckoe MPeICTaBICHHIE JIOTHUECKUX 3HAYCHUH JBOWYHBIX UHCEN 3IEKTpHYeCKUME curHanamu. [Tonstue o
KOMOMHAIIMOHHON cxeMe M Iu(ppoBOM aBToMare. ByneBwl (mepekiroyarenbHble) (YHKIUH, UX KOJIHMYECTBO U
CIOCOOBI 3a1aHNs, CYILIECTBEHHBIC U (PUKTHBHBIC IIEPEMEHHbIE.

CrnocoObl  TpeNCTaBICHUS JIOTHYECKUX IEPEeKIIoYaTesIbHbIX (DYHKLUI: BBICKAa3bIBaHWE (CIOBECHOE U
MHCBMEHHOE), TaOJIMuHOe (MOHSATHE O TAaOJIMIAX WCTUHHOCTH) W aHAIWTHYECKas 3amuch (3amuch (Gopmysoit).
OnemenrapHsle (ocHOBHBIE, 6asucHble ynkunu Y, NJIU, HE) n komOunannonHsle (YHHBEpcalbHbIEe, 0a30BbIe)
jgornuyeckue (YHKIMM OJHOM M JBYX IIEPEMEHHBIX, HMX (YHKIMOHAIbHAs 3allUCh 4Yepe3 IU3IBIOHKIIHIO,
KOHBIOHKINIO ¥ MHBepcHio. [loHATHe BbIcKasbiBaHus. OTepaniy NMILIHKALUY, SKBUBAJICHTHOCTH W CYMMBI 110
MOAYJIO 2, X CBOMCTBA.

TaOnuIBI ICTHHHOCTH AJISI OCHOBHBIX (0a3UCHBIX) M YHHUBEPCAIBHBIX (0a30BBIX) JIOTHUECKUX (HYHKIMU. Peneitro-
KOHTAKTHBIH aHAJIOT IEMEHTAPHBIX M KOMOMHAIMOHHBIX JIOTHYECKHUX (DYHKITHH.

IIpakTnueckoe 3ansTHE
[TpumeHeHne 3aK0HOB anreOpsl JOruKy U KapT KapHo 11t mpeoOpazoBaHusl NepeKII0YaTeNIbHBIX (QyHKINI.

CamocrosiTeJibHasi padora 00y4arouuxcs
[ToBTOpEHNE OCHOBHBIX 3aKOHOB, TOKAECTB M NTPABIII alreOpHl JIOTHKH U JOKA3aTEIbCTBO UX CIPABEIINBOCTH
Juis peoOpazoBaHus QyHKIUH

Tema 2.2. OcHOBBI CHHTE32
IHQPOBBIX JOTHYECKHX YCTPOHCTB

Conep:xanue yue0OHOro MaTepuaja

ITpuMeHeHNE 3aKOHOB, TOXK/IECTB M NMPABHJI aJITeOpPbI JIOTHKU AJIS 3alIUCH U IIPpeoOpa30BaHus MepeKIoYaTeIbHbIX
¢bynkumii. Ycenonoe rpaduueckoe oboznauenue (YI'O) ocHOBHbIX (0a3MCHBIX) M YHHUBEPCAIbHBIX (0a30BBIX)
JIOTUYECKUX DJIEMEHTOB JJIsl pealli3alliy SJIEMEHTapHBIX U KOMOMHAIIMOHHBIX (DYHKIMHA. AJITOPUTM IIEpexoaa OT
BBICKa3bIBAHHS K TaOJMYHON M (HYHKIIMOHATIBHON aHATUTHYCCKON (DOpME 3aMnCH MEePEKITI0YaTeIbHBIX (PYHKITHI.
OcHOBBI aHaNIHTHYECKOTO M Tpaduueckoro (kaprel KapHo) crmoco®oB muHUMM3ammu (yHKIuH. Metomuka
nepexozia OT HOPMaJIbHOM K COBEPIICHHBIM (JOpPMaM 3alHCH NEePEKII0YaTeIbHBIX (GYHKIMN ITPH aHATUTHIECKOM
U rpadUIecKoM criocodax. 3ammch mepeKIrouaTeIbHBIX (GYHKINH B yHUBepcanbHBIX 0asucax M-HE u NJIN-HE.
OreHOYHBIE TTOKa3aTesn paboThl PYHKINH.

OCHOBBI CHHTE3a W aHaJIM3a KOMOWHAIMOHHBIX JIOTHYECKHX CXEM. AJITOPUTM IEpexojaa OT BBICKa3bIBaHMS K
TaONMMYHOW M (YHKIMOHAJIBHOW aHAINTHYECKOW (OpMe 3alicH NepeKIouaTenbHbIX (QyHKINH. CrenuanbHbe
pasnoxenust I[1®. He momuocteio ompenenenseie (dactHeie) [1D. IlocTpoeHme ¢GyHKIMOHATBHONH CXEMBI
JIOTHYECKOTO yCTPOICTBa MeTOZOM cuHTe3a. CHHTE3 He IMOTHOCTBIO 3aJaHHbIX JIoTH4ecknx (GyHKimi. [lorsaTue o
3aMpeneHHbIX U HEeOolpeIeNeHHbIX Ha0opax apryMEHTOB JJIEMEHTApHBIX (QYHKIMI. AHaIN3 (QyHKIMOHAIBHBIX
CXEM JIOTHIECKHUX yCTpoicTB. HekoToprie 0COOEHHOCTH IOCTPOCHUS CXEM JIOTHYECKUX YCTPOUCTB. TexHnueckas
peanu3anys — IMOCTPOEHHUE JIOTHYECKUX CXEM IO NEepeKTodaTeNbHbIM (yHKIusAM. OCOOSEHHOCTH MOCTPOSHUS
JIOTUYECKUX YCTPOMCTB.

HpaKaneCKoe 3aHATHE
Brimonnenne 3a,uaHnﬁ Ha MOCTPOCHUEC KOM6I/IH&HI/IOHHLIX 1 NEPCKII0YATCIbHBIX CXEM B 3aJaHHOM Oasuce

CamocTosiTeJibHasi padoTa 00y4arouuXcst

BI)IHOJ'[HGHI/IG I/IH)II/IBI/I]lyaJ'[BHI)IX SaIIaHI/Iﬁ 110 0Tpa6OTKe HABBIKOB COCTABJICHUS JIOTUYCCKOI'O BBICKA3bIBAHUA HJIA
MMOCTPOCHHS JIOTHIECKOTO YCTPOUCTBA U MHHAMH3ALIHS [TEPEKIF0OYATSIBHBIX (DYHKIMI aHATUTHICCKUM U
rpaduueckuM crocodamu




Coneprxanue y4eGHOT0 MaTepHaja

O6ume cBenerns o MUQPOBBIX HHTETpadbHBIX Mukpocxemax (LUMIMC) u obmacte nx npuMeHneHus. OCHOBHEIC
cepun HUMC mns moctpoenus mormdeckux ycrpoiicts. Kinaccudpukarmms cepuit IUMC no ¢pyHKIMOHATEHOMY
Ha3HAUCHHUIO, (QHU3MYECKOMY TPUHIONITY paOOTHl AKTUBHBIX DSJEMEHTOB (CXEMOTEXHHYECKOE pEIICHHE),
3NEKTPUYECKIM H KCILTYaTaIl[HIOHHBIM ITapaMeTpaM, BBITOTHAEMBIM (QYHKISIM, KJIaccaM (THIIaM).
Howmenknatypa u cepuu mu(pOBBIX HHTErPaIbHBIX MHUKpocxeM. KoHcTpykTHBHOE 0(hopMIICHNE MHTETPaIbHBIX
MuKkpocxeM. Crcrema muppoOyKBeHHOTO 0003HaYCHHS cepril ITM(PPOBHIX MHTETPANBHBIX MUKpocxeM. OCHOBHBIC
napametpsl [IUMC. CpaBuurensssie napamerps! [HIUMC ¢ pa3nuuHBIMU BUJAMU CXEMOTEXHUUECKUX PEIICHU.
OO1mast xapaKTepHUCTHKA MOCIIEA0BATEIbHBIX 1 KOMOWHAIIMOHHBIX U(PPOBBIX JIOTHYECKUX YCTPOHCTB Ha OCHOBE

HUMC. O®yHKOHOHaNbHBIE CXEMBI M YCJIOBHBIE rpaduueckue obOosHauenuss L[UMC B 3aBucuMoctH OT 2
Tema 2.3. Uudposrie ¢dbyHknmronanbHoro HasHaueHus. OcoOenHoctu BkitoueHus [[MIMC B (QyHKIIMOHAIBHBIX CXEMaX JIOTHYCCKUX
HHTerpajibHble CXeMbl H THIIOBbIE M
. YCTPOMCTB.
yerpoiicTsa ofpadoTiu Knaccudukanust ycTpoiicTB 00paboTku nuppoBoii uapopmanmu. [loHsTre 00 3neMeHTaX, y3aax U OJOKax B
uH(popmauuu ycTpoiicTBax 00paboTku mudpoBoit napopMarmn. O0mas XapakKTepUCTHKa 1 Ha3HaYeHHE KOMOMHAIIMOHHBIX U
MOCJICIOBATEILHOCTHBIX  IIU(POBBIX YCTPOHCTB. Buael THHOBBIX IMGPOBBIX (QYHKIMOHAIBHBIX Y3JIO0B
KOMOMHAIIMOHHBIX M TIOCIIEI0OBATENBHOCTHBIX NH(POBBIX YyCTpoiicTB. OCHOBHBIE TOHATHA O LU(PPOBHIX
3alIOMHHAIOIINX yCTpOWCTBax o00paboTku 1mppoBoll HHGOpMAIUM W yCTpOHCTBaX MpeoOpa3oBaHUA
HHPOpPMATUH
CamocrosiTeJibHasi padora 00y4arouuxcs
DH3NYECKUE OCHOBBI CXEMOTEXHUYECKUX PEIIECHUI JIOTHYECKHX 311€eMEHTOB. OCHOBHBIE CXEMOTEXHHYECKHE
pelmIeHns JOTHIECKHUX 3JIEMEHTOB B MUKpO3JIekTpoHuke. OcobeHHOCTH nocTpoeHus cxeM B joruke PTJL, [IPJI, 1
ATJI, TTJI, TTJII, U2J1, MOIITJI, (MIIITJI) u ux peanusanus B LUMC. O3nakomieHue ¢ 6a30BbIMH
CXEMOTEXHUYECKUMH pereHussMi B THIOBBIX [{IUMC
Paznen 3. ITocienoBaTe1bHOCTHBIE HU(POBBIE ycTpoiicTBAa — HUGPOBbIE ABTOMATLI 17




Tema 3.1.. [lu¢gpoBbie TPUITEPHBIE
cXeMbl

Copep:xanue y4eOHOr0o MaTepHaJa

OOmue cBegeHUs] O TPUITEPE KakK MPOCTEHIIEM KOHEYHOM Iu(poBoM aBTOMare. HazHaueHne TPUITEpOB M HX
MPUMEHEHHUE B alllapaType ’KEIEe3HOJOPOKHOH aBTOMATHKHU U TeaeMexaHukH. Tunsl Tpurrepos. Knaccnpukanns
TPUITEPOB 10 CHOCOOY 3aNMCH U YNPaBICHUS WHpOPMaNueil, OpraHn3ayy JOTHUECKUX cBsizei. HasHaueHue n
0003HaUCHNE BXOJOB M BBHIXOIOB TPHUITEPOB. METOMMKA OMNpEAENCHHs COCTOSHHSA TpurrepoB. OCHOBHBIE
napaMeTpBhl.

ITocTpoeHne TpUITepOB HAa OCHOBE JIOTMYECKHX JIIEMEHTOB HHTErPAlbHOW CXEMOTEXHHKH METOIOM CHHTE3A.
OCHOBHBIE TMOHATHS O CTAaTHYECKOM M JTUHAMHYECKOM YIpaBJICHUH TpUrrepom. [IpuHIMN GyHKIMOHMPOBaHUS
acMHXpPOHHOT0 RS-Tpurrepa (OucrabunbHas suelika MaMsATH) HA OCHOBE Jormdyeckux 3nementoB U-HE u UJIN-
HE B nHTEerpajbpHON CXEMOTEXHUKE C MPSIMBIMH MHBEPCHBIMU BXoJaMu. [locTpoeHne QyHKINOHAIBHON CXEMBI 1
npouecc GpyHKIMOHUPOBAHHS OJHOCTYIIEHYATOTO U JBYXCTyneH4aroro RS-rtpurrepa. OcoGeHHOCTH MOCTPOCHHS
1 palboThl (PYHKIIMOHAIBHBIX CXEM CUETHBIX TpUrrepoB. [locTpoeHne GyHKIIMOHANBHBIX CXEM M NPUHLUI PaOOTHI
TpurrepoB T-tumna, D-tuna. Iloctpoenue yauBepcaigbHoro JK-tpurrepa Ha ocHoBe RS-Tpurrepa ¢ yctpaneHueM
COCTOSIHUSI HEOTIPENETICHHOCTH.

YcnoBus moCTpoeHHs: U pabOThI CHHXPOHHBIX TPUrTepoB. Tabnwiia nepexoaoB Tpurrepa (Tabnnna HCTHHHOCTH)
U 3aKOH (PyHKIMOHMPOBaHHSA TpHUITEpa (XapaKTEPHCTHUIECKOE ypaBHEHHE Tpurrepa). Hexotopele ocoOeHHOCTH
(DYHKIIMOHAJIBHBIX CXEM TPHUITEPOB: paclMpeHre MH(GOPMAIMOHHBIX BXonoB mo M (MJIN), co3manne BXOZOB
ACHMHXPOHHOM ycTaHOBKH (cOpoca) B HyneBoe (0) mimm enuaudHOE (1) COCTOSHIE TPUITEPOB M MX OJIOKHPOBKA,
CO3JJaHME JOTIOJHUTENBHBIX BXOIOB paspenieHus. IlocTpoeHne m paboTa cXeM B3aWMHOTO MpeoOpa3oBaHMS
tpurrepoB: RS—T; D—T; RST—D; RST—JK; JK—RS; JK—T; JK—D. YcnosHoe rpadpuueckoe 0003HaUCHHE
TPUITEPOB.

HpaKTH‘leCKOB 3aHATHE
I/ICCHGI[OBaHI/Ie pa6OTBI HWHTCIPAJIbHBIX TPUITCPOB HaA JIOTUICCKUX DJIEMECHTAaX.

CamocTosiTeJibHasi padoTa 00y4arouuxcs

IToBTOpeHue MaTepHaa 1Mo JUCHUIUINHE «DIEKTPOHHASI TEXHUKay. Y CIIOBHS MOCTPOCHUS TPUITEPOB HA
JII/ICerTHI)IX DJICMCHTAX. CTaTI/I‘-IeCKOC U JUHAMHUYCCKOC praBHeHI/Ie TpI/IFFepOM. HpI/IMeHeHI/Ie TpI/IFFepOB.
YcnoHoe rpaduyeckoe 0603HaueHHe TpUrrepos. [IpaBuiia onpeeseHus COCTOSIHUS TPUTTepa

Tema 3.2. lludgpoBbie cUeTYHKHA
HMIYJILCOB

Conep:xanue yue0OHOro MaTepuaja

OO0mrye cBefeHUs 0 cueTynKaX. Ha3sHaueHne W THUIBI CIETYNKOB U MEPEeCcYeTHRIX ycTporcTB. Kimaccupukamus u
mapaMeTpsl CUCTYMKOB. [IpuHIMN (QYHKIIMOHMPOBAHUSA CUYCTYHKOB. MaKCHMAaNbHBIH (M30BITOYHBIN) W
3¢ hexTUBHBIN KO3 GUIMEHTHI CUeTa CYeTYHKa. [lepernoHeHne cUeTIrKa.

IpuHIUOB TOCTPOCHUS U PAOOTHI CYETYMKOB HA CIOKCHHE U BBIYUTAHHUE C MOCIICIOBATEIBHBIM, APAILICIBHBIM,
CKBO3HBIM W TPYIIOBBIM IEPEHOCOM. TaOmuia NepexoOB CUYETYMKOB (TaOiMia WCTHUHHOCTH, TaOIHUIla
COCTOSIHMH) W 3aKOH (YHKIMOHHPOBAHHUS CYETYHKA (XapaKTepHCTHYeCKOe ypaBHeHHE). Pa3psamHocTh u
K03 PHIIMEHT epecueTa CYETIYNKOB, BECOBOE COOTHOIICHHE Pa3psAaoB. BBo 1 BEIBOA HH(OpMANK B CHETUMKAX
(mocenoBaTenbHBIN M TapauienbHbIN). CHHXPOHHBIE W aCHHXPOHHBIE CUETYHKH. CUETYMK C H3MEHAEMBIM
HampaBJieHHEM cueTa (peBepCHBHBIN cuyeTdyrk). CaMOOCTaHABIWBAIOUIUICS CYeTYMK. JleKaJHbBIH JTBOMYHO-
JECSITUYIHBIN cueTdnK. [locTpoeHne U MpHUHINI PaOOTHl CUETYUKOB C NMEPEMEHHBIM KOA(PGHUINEHTOM Iepecdera.
KounblieBbie cueTunku.

[TocTpoeHre CyMMHPYIOIIETO JIBOMYHOIO CUETYMKA METOIOM CHHTe3a. BapuaHThl rpadudeckoro n3o0paxeHus
()yHKIIMOHAJIBHBIX CXEM CYETYHMKOB (BEPTHKAJILHOE M TOPU3OHTAIbHOE). YClOoBHOE rpaduueckoe 0003HauUCHHE
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cueTynkoB. KackajgHoe coequHEHHE CUETYMKOB (MHOTOpas3psiiHble cUeTYHKH). CXeMbl NEeNUTENs YacTOTHI
UMITYJIECHOH IIOCIIEOBATENFHOCTH Ha OCHOBE ABOWYHBIX CUYETYHKOB (Ha3HaYeHHE, NPUHIUII IIOCTPOCHHS H
pabota menureneii ¢ pa3IUIHBIME K03 pHITeHTaMI IeTIeHI).

IIpakTnueckoe 3aHsTHE
Pabora cxem cuerunkoB Ha UMC

CamocTosiTeIbHasi padoTa 00y4alouXcs

Peanuzanus JBOMYHBIX CYETYUKOB HA TPUITEpaxX Pa3IMYHBIX THIIOB. O3HAKOMIICHHE C IIPAKTHYCCKIMHU
(YHKIMOHATEHBIMU CXeMaMH cYeTYMKOB B THIOBBIX [IUMC mo TabiuiaM BHYTPEHHHUX U BEIXOIHBIX COCTOSIHH,
¢ paboTOl CXeM CUSTYHKOB M UX YCIOBHBIM rpaduueckuM 0003HaUCHUEM

Tema 3.3. Peructpsl

Coaep:xanue yueOHOro MaTepuasa

OOmme cBeneHust o perucrpax. Hasznauenme u tunbel peructpoB. Kiaccuduxanust perucrpoB. [lpuHimn
MOCTPOCHHST U PabOThI TOCIIEAOBATENbHBIX, MAPAIUICIBHbIX, TOCIEI0BATEIbHO-TIAPAIUICIIBHBIX H apalielbHO-
MOCJICIOBATENILHBIX PETUCTPOB MPH BBOJAE U BbIBOJE MHMOpMaru. OcoOeHHOCTH mapada3sHoro mapauiebHOro
peructpa. KonblieBbie perucTphl, UX Ha3HAUYCHUE, OCOOCHHOCTH MOCTPOCHUS M JAUHAMHKA paboThl. Peructpsl ¢
BBICOKUM HMMIICJAHCOM, IPUMCHCHUE UX B BBIYUCIHUTECIIBHBIX KOMIIJICKCaX. PeBepCHBHLIﬁ pEerucTp, Ha3HAYCHUEC,
NPUHIMI MOCTPOCHUS W OCOOCHHOCTH HpHMeHeHHs. CIOBHTAIOIINe PErHCTpPhl ¢ LEISIMH MpUeMa IBOMYHON
MHGOpPMAMK B IIOCICAOBATEIGHOM KOIE W BBIIAaYd — B MapajulelbHOM Koae W HaobGopor. Chpuraromue
PErHCTpPHI Kak mpeoOpa3zoBaTenu KonoB. bydepHbie peructpsl.

BapuaHThl rpaguueckoro n300paxeHus: GyHKIHOHAIBHBIX CXEM PETHCTPOB (BEPTHKAIBLHOE M TOPU3OHTAIBHOE).
VYcaoBHOe rpadguueckoe 0003HaUCHHE PETrUCTPOB. Pean3alys cXeM perucTpoB Ha TPHITEPaX Pa3IMYHbIX THIIOB.

CamocrosiTeJibHasi padoTa 00y4arouuxcs
O3HaKOMJICHHE C IPAaKTUIECKUMHU (PYHKIMOHAIBHBIMH CXeMaMH perucTpoB B TUoBbIX LIMMC 1o Tabnuiam
BHYTPEHHHUX M BBIXOJHBIX COCTOSIHHH, C pabOTON CXeM PErucTpoOB M MX YCJIOBHBIM IpauieckuM 0003HaYeHHEM

Pa3znen 4. KoMOMHaIMOHHBIE YCTPOHCTBA

15

Tema 4.1 llludpaTtopsl 1
aempparopsbl

Conep:xanue yueOHOro MaTepuasia

Hasnauenue mmdpaTopoB u aemnppaTopoB Kak JIEMEHTOB PpeoOpa3oBaHus YUCIOBOi nHpopMarmu. [TpuHmn
MOCTpoeHHs: U paboTel mmpparopoB u Jemudparopos. Tabnauia UCTUHHOCTH mNporecca (yHKIHOHUPOBAHMUS
nmdparopa u aemudparopa. MaTpudaHble, TUHEHHBIE U MPSIMOYTOJBHEIE AenmdpaTopsl. EMkocTs mmdparopos
n nemudparopo. DopMaTsl BXOTHOTO KOMAa: JOBOWYHBIA W JBOMYHO-AECATHYHBIA. MHOTrOCTyIeHUYATHIE
JemupaTopsl.

VYcnoBHoe Tpaduueckoe o0003HaueHWe MHGPATOPOB W AemHUPpaTopoB. AHAIM3 CcXeM MHGPATOPOB U
nenmmdparopos B 6azucax MJIN, N-HE, WJIN-HE.

IIpakTHyeckoe 3aHATHE
HccnenoBanne GpyHKIMOHAIBHBIX CXEM IU(PaTOpoB U Aemn(paTopoB
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Tema 4.2 IIpeodpa3oBaTenu KOI0B

Coneprxanue y4eGHOT0 MaTepHaja

Haznauenme mnpeobOpa3oBareneii komoB. IlpuwHIMI nocTpoeHHss M pabOTHI TMpeoOpa3oBaTeNs JABOWIHOTO
HO3UIMOHHOTO YUCIIa B CIICNUAIbHBIC JBOMYHbIC MAlTMHHbIE KOJBI M MAIIMHHBIX KOJIOB OJHOTO BHJAA B NPYIOH,
npeoOpa3oBarelisi ABOWYHO-IECATHYHOIO KOZJA B JBOWYHO-IECATHYHBIN KOJX IPYroro Buua, mpeoOpazoBaTens
KOJOB 11t U(POBOH KOXUPOBKU. OCOOCHHOCTH IOCTPOCHHUS CXEM IIPH NEPEXOfe U3 KOJOB OIHOM CHCTEMBI
CUHCIICHHUS B Apyrylo. Tabnuia HCTHHHOCTH Ipoliecca pyHKIIMOHUPOBaHUS peodpa3oBaTelis KOJIOB.

VYcnoBHoe rpaduueckoe oOO3HaUCHHE TpeoOpazoBaTeNiel KOAOB. AHaIM3 CXeM IpeoOpa3zoBareneidl KOJOB B
6asucax NJIN, U-HE, NJIN-HE.

Tema 4.3 MyabTHILIEKCOPBI U
JAeMyJIbTHIIIEKCOPbI

Copep:xanue y4eOHOro MaTepHaJa

Ha3znaueHue MyJbTUIUIEKCOPOB M AECMYJIbTHILUICEKCOPOB KakK 3JEMEHTOB YCTPOMCTB Ilepeflayd U IIpueMa
uHopmanuy. MyNBTUIIIEKCOPBl KaK [U(POBBIE MHOTONO3UIMOHHBIE IEPEKII0YAaTEN-KOMMYTATOPBI.
JleMyIbTUILIEKCOPBI KaK CEIEKTOPhI-PACIIPEIECIIUTENH BXOJHOTO CUTHANIA, PACIIUPUTENH KaHAJIOB.

[MpuHoun mnoctpoeHuss W (YHKIMOHUPOBAHUS MYJIbTHIUIEKCOPOB M JEMYJbTUIUIEKCOPOB. OcoOeHHOCTH
UCIIOJIb30BaHMSI MYJIBTHILIEKCOPOB IS NIepeiaud MHPOPMAIMU U3 MHOTHX KaHaJIOB B OAMH B IIOCIIEA0BATEILHOM
KoJe W mpeoOpa3oBaHWsA  IApayieIbHOTO  KOAA B IOCIEAOBATENBHBIA.  MyNbTHITIEKCOpDHOE U
JeMyIbTUIUICKCOpPHOE JepeBo. Tabnwiia HMCTHHHOCTH Iiporiecca (PyHKIMOHMPOBaHMS MYJIBTHIUIEKCOPOB H
JEMYNbTUILIEKCOPOB. IIpuMEHEHNnE MyIBTHILIEKCOPOB M JEMYJIBTUILNIEKCOPOB KaK KOMMYTATOPOB KaHAJOB.
IlonsTHE O CceneKkTopax-MyJIbTUINIEKCOpaX. YcJIoBHOE Tpaduueckoe 00O03HAUCHHWE MYJIBTHIIIEKCOPOB U
J€MYJIbTUILIEKCOPOB.

Tema 4.4 KoMOMHAIMOHHDBIE
JIBOUYHBbIE CyMMATOPBbI

Conep:xanue yueOHOro MaTepuasia

Hasnayenne n knaccuumkanuss KOMOWHAIMOHHBIX CyMMaTopoB. [locTpoeHne MeToaoM CHHTE3a M YCIIOBHS
(hyHKIIMOHMPOBAHUS OJHOPA3PSIHOTO0 KOMOWHAIIMOHHOTO MOJlycyMMaropa. Tabiuma HCTHHHOCTH IIpoliecca
(hyHKIIMOHMPOBAaHUS KOMOMHAIIMOHHOTO cymmaropa. IloctpoeHnme u paboTa MOJIHOTO OAHOPA3PAIHOTO
KOMOWHAIIMOHHOTO CyMMATOpa.

MHoropa3psaHble CyMMaTOPBl MOCIEA0BAaTEIbHOTO M HapajjIeIbHOTO JIEHCTBHA C 3allOMMHAHHEM IiepeHoca,
MOCJICAOBATCIIBHBIM CKBO3HBIM IMEPCHOCOM, IMapauICJIbHBIM W I'PYHNIIOBBIM MEPEHOCOM. Cr1oco0bI TMOBBIIIEHHUS
ObICTpONICHCTBIS Napa/UIeJIbHBIX CyMMaTopoB. HaxamimBaromue ABOMYHBIE CyMMaropbl. JlecsiTH4HBIC
cymmaropsl. KackagHoe coeimHeHHEe CyMMaTOpoB. YCIIOBHOE rpaduyeckoe 0003HauYCHHE CyMMaToOpoB. AHAIN3
(hyHKIIHOHAJIBHBIX CXEM CyMMaTOpOB.

IIpakTHyeckoe 3aHATHE
HccnenoBanne GyHKIIMOHATBHBIX CXEM CyMMAaTOPOB.

Tema 4.5 lludpossbie
KOMIapaTopbl

Conep:xanue yued0HOro MaTepuaja

Hasnauenne wu kmaccupukamus nHAPOBBIX KOMIIAPATOPOB — cxeM cpaBHEeHUs. OCHOBHEIC OIEepaliu
MOPa3psTHOTO CPaBHEHHs JIBYX CPaBHHUBAEMBIX JIBOMYHBIX YHCENl HA OCHOBE aireOphl JIOTHKH. [IpHHIUTIBI
paBeHCTBA W HEPABCHCTBA JBOMYHBIX YHCEN. [IpHHIMI TOCTPOEHHMS W TMpolece (yHKIMOHUPOBAHUS
OJTHOpa3psAaHOrO Kommaparopa. [locTpoerue u pabora MHOTOpa3psIHOTO KoMmapaTopa. TaOiuia MCTHHHOCTH
(hyHKIMOHHPOBaHUS KommapaTtopa. CriocoObl HapalWBaHUS Pa3psAIHOCTH KOMIapaTopoB. KackamHble cXeMbl
KOMITapaTopoB. Y CIIOBHOE rpaduieckoe 0003HaUCHHE KOMITAPATOPOB.

CamocrosiTe1bHasi padoTa 00y4aloHXCH
BrInmonHeHne HHANBHIYaIbHBIX 3aJaHNH 110 TOCTPOCHUIO METOZIOM CHHTE3a (DyHKIIMOHAIBHON CXEMBI
KOMITapaTopoB
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Pasnea S. IludpoBble 3an10MuHaIONIME YCTPOICTBA

Tema 5.1 OnepaTuBHbIC
3alOMHHAKOIHE YCTPOHCTBA

ConepixaHue y4eOHOT0 MaTepHaja

OO0mrast XapaKTepuCTUKa W Ha3HA4YeHHUe IM(POBHIX 3alIOMHUHAIOIINX yCcTpoicTB. Kimaccudukanus u mapameTps
(POBBIX 3aMIOMUHAIOMNX YCTPOMCTB MO (M3MUECKUM IPHHIUNAM pabOThl, O TEXHOJOTHH W3TOTOBIICHUS,
croco0y Hu300pakeHus1 4mcen, croco0y 3armoMUHAaHUS MH(GOPMAIMM, MO KPaTHOCTH CYHMTHIBAHHSA. MeTOozb
pa3merenus nHopmanuu (anpecHas u 6esaapecnas). Mepapxus (cTpykrypa) 3armoMuHatomux ycrpoicts (O3Y,
[13Y, II13Y). OcHOBHBIE XapaKTEPUCTHKHU 3aIIOMUHAIOIIUX YCTPONUCTB: EMKOCTb, OBICTPOCHCTBIE, HAJIE)KHOCTh
U HKOHOMHMYHOCTb. [loHATHE O cBepxomepaTUBHOM 3amoMuHarouieM ycTpoiictee (CO3Y). Opranusanus
Oe3ampecHON M BHUPTyalbHON HaMsTH (Mara3uHHas, CTEKOBas, acCOIMAaTUBHAs, HEMOCPEACTBEHHas M MPsAMOH
ajZipecanum).

Hasnadyenune, mMpuHONO TOCTPOEHMS M PEXHUMBI PabOTHI ONepaTHBHO-3aOMHUHaoNIEro ycrpoicrsa (O3Y) —
3aInCh, XpaHeHNEe U YTeHHe nHpopManuu B dneMerTax namsata O3Y. Opraamsanus namata B O3Y. [octpoenue
CXeM 3allOMHHAIOINX 3JIEMEHTOB JOMHAMHUeckuX M cratmdeckux O3Y. CrpykTypa MaTpul HakKOIHTENeH
uHpopmanuu O3Y. Cxembl ONEpaTHBHBIX 3aIIOMHHAIONINX yCTpoucTB Ha ocHOBe TTJI-ctpykryper u M/II-
CTPYKTYpbl C OIHOKOODAMHATHON H IBYXKOOpAMHATHON BBIOOpKOH. Crartmueckme O3Y (peructposrle,
MaTpu4HBIe, (aiioBele, TmopaspsaHble, OaiftoBele). [JmHammdeckme O3Y. Cxemorexnmka O3Y Ha
OTEUYECTBEHHBIX MUKPOCXeMax. Y CIOBHOE Ipaduieckoe 0003HaUeHHE ONepaTUBHO-3aIIOMUHAIOIIETO YCTPOHCTBA.

Tema 5.2 IlocTosiHHbIE
3all0MUHAaIOLIHe YCTPOiicTBa

Conep:xanue yue0OHOro MaTepuaja

Hasnauenne wu kinaccuukaius TOCTOSHHBIX 3amomuHarommx ycrpoiicts (II3Y). DnementHas 0a3za u
OpraHu3aIysl MOCTOSHHBIX 3alIOMMHAIOMINX YCTPOHUCTB. IIOCTOSHHBIE 3alOMHHAIONINE YCTPOWCTBA MAacOYHOTO
THIIA U IpOrpaMMHpyeMble Tob3oBaTenieM. [loctpoenne [13Y paznugnabsix BumoB. IIpuHIMI MporpaMMHUpOBaHHS
nonp3oBareneM [I3Y  (smekTpuyeckMM  CHTHaJoM H  MackupoBaHHeM). OcC0OEHHOCTH  TOCTPOEHUS
MepenporpaMMUPYEMBIX TOCTOSHHBIX 3amoMmuHaromux ycrpoicts (III3Y). Cxema IIII3Y ¢ MHOTOKpaTHBIM
3NeKTpUUECcKUM nepenporpammupoBanueM. 1113V ¢ ynprpadroneToBsiM cTHpaHUEM U 3IEKTPUYECKOHN 3aMiChIO.
YcnoBHoe rpaduyeckoe 0003HaUEHHE TTOCTOSHHBIX 3aIlIOMUHAOIINX YCTPOMCTB.

CamocrosiTeJibHasi padoTa 00y4aroumuxcs
Brinonnenue nomamnux 3aganuii no reme: Cxemorexuuueckast peanusauust [13Y 8 HUMC

Pa3nen 6. Anajnoro-undposbie (AL u undpo-ananoroswie npeodpazoparenu (IIAIT) undopmanun

Tema 6.1. Hudpo-ananorosnie
npeodpasoBartesi KoJaa B
HATpsi>KeHHe

Conep:xanue yued0HOro MaTepuaja

Haznauenue n OCHOBHBIE MTapaMeTphl U(PO-aHATIOTOBEIX npeobpazoBarenert (LIAIT). MeToas! mpeodpa3oBaHus
KOJ/ia B aHAJIOTOBBIN curHaji1. OCHOBHBIE CXEMHBIE PEIICHHUs OCTPOCHUS NN(PO-aHAJIOTOBEIX IpeoOpa3oBaTeneil:
HAIT ¢ npenn3noOHHBIMH PE3UCTOPHBIMH MaTpHIaMu 1 Oe3maTtpudnsie. [locTpoerne u nmpuHIMIT paboTHl CXEMBI
HAIT ¢ npermmsuoHHBIME —pe3ucTopHeIME  MaTtpumamu  (LJAII ¢ BEecOBBIMH JBOWYHO-B3BEUICHHBIMU
COTIPOTHBIICHUSIMHA) M Ha OCHOBEe MaTpumbl R-2R ¢ cymmupoBanmeM TOKOB. CXEMOTEXHMYECKHE IPHUHITUITHI
1 po-aHaNoroBLIX NMpeoOdpa3zoBaTeNel M MX IOCTPOCHHE Ha DJIEKTPOHHBIX KIIOYaX. YCIOBHOE Tpaduueckoe
0003HaueHNe nU(po-aHAJIOTOBBIX IpeodpazoBaTelIeii
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Coneprxanue y4eGHOT0 MaTepHaja

HasHaueHne u OCHOBHBIE MapaMeTphl aHANOTO-IHU(POBEIX mpeoOpazomareneit (ALIT). IlpwHmmm axamoro-
nu¢ppoBoro mnpeoOpazoBanus uHGopMauuu. [loHATHE O IHCKpeTH3alUM, KBAaHTOBAaHUM M KOAWPOBAHUU
HENPepPBIBHBIX CUTHAJIOB. MeToxsl nIpeoOpa3oBaHUs aHAJIOTOBOIO CHUTHajda B Kkoi. [IpuHOMI mocTpoeHUs

aHANOTO-IIM(POBBIX  IpeoOpa3oBaTeleld CHUTHAJIOB [0 METOJAM CTYHNEHYaToro M IMOCIIeJOBaTeIbHOTO 4
Tema 6.2 Anajoro-undpposnbie
p TPUOIIHKEHUS] OOPHOTO HATIPSKEHUS U ¢ TTapauIeNIbHBIM IIpeoOpa3oBanueM. [IpeoOpa3zoBarens yriza moBOpoTa B
npeodpasoBaTe/ I HHPOPMANLIH nmBondHbI koa. [TocnenoBatenpapie ALIL ¢ eIMHUYHBIM U ¢ TBOMYHO-B3BEHICHHBIM IPUOIIKEHIEM. Y CIIOBHOE
rpadguyeckoe 0003HaYeHNE aHATIOTO-IU(PPOBEIX Mpeodpa3oBaTeeH.
CamocTosiTeIbHasi padoTa 00y4alouXcs
Brinmonnenue nomamnux 3aaanuit o teme: Iloctpoenune cxemol mapamnensaoro AL ¢ snementamu 1
crabuimzanuu. [1oaroroBka K TeCTHPOBAHUIO
Pasnes 7. Mukponpoueccopbl H MUKPOIIPOLIECCOPHBIE YCTPOJCTBA 7
Conep:xanue yue0OHOro MaTepuasa
OCHOBHBIE OIPEJEIICHNs] U MOHATUS 0O MHKpOIpolieccopax Kak rmpumepax Ludposoro aBromara. HasnaueHue,
Tema 7.1 ObmHe CBeXCHH 0 ki1accuukanms u THNIOBAs  CTPYKTYPa  MHKPONPOLECCOpa. Ba ncg[xo,ua6 K TIOCTPOCHHUIO IPOIIECCOPOB:
MEKpONpoLeccopax 1 MPUHIUIB  CXEMHOU norHKHKH U TPOrpaMMHPYEMOH  JIOTHKH. oco 111} OpTaHW3aIlMH  YIPABICHUSI 4
MHKPONPOLECCOPHBIX CHCTEMAX BBEIYUCITUTEIHHBIM TIporieccoM. Kitaccudpukanus MAKpPOIIPOIIECCOPHBIX CPENICTB. OKOJICHHA MHKPOIPOLECCOPOB.
OO6nacTy MPUMEHEHHUsT MUKPOTPOLECCOPOB 1 MUKpoDBM. Poimk MuKpompomeccopHOl TEXHUKH MPH CO3TaHHU
cucTeM 00pabOTKH MaHHEIX. [IepCIeKTUBEI Pa3BUTHS M HCIOIB30BAHUS MUKPOIIPOIIECCOPHBIX CPEICTB.
Conep:xanue yueOHOro MaTepuasia
OmHOKpHCTAIIBHBIE MUKpPOTpoIecCOpbl. CTPYKTYpHas cXeMa M apXUTEKTYPHOE IMOCTPOCHUE OTHOKPHCTAIBEHOTO
MuKponponeccopa. CocTaB, Ha3HAUEHHE W IPUHIMIIEI B3aHMOCBA3M OCHOBHBIX OJIOKOB B CTPYKTYpHOH cXeme
MuKponponeccopa. Ha3HadeHue  OCHOBHBIX CUTHAJIOB M BBIBOJOB. B3aumogeiicTBue  yCTpoOMCTB 2
MHUKpOIIpoIieccopa TpH BHIIOJIHEHHH KoMaHAa ympasieHus. Komanzael Mukpomporeccopa. OcobeHHOCTH
Tema 7.2 Mukponpoueccopubie peanu3anuy KOMaHj| Tepejaun ynpasienus. Opranusanys NaMsaTH MHKPONPOLECCOPOB. MaIllMHHBIE TaKThI U
ycrpoucTsa MKIBl (BPEMEHHast IuarpaMma LMKIOB). MH(popMamus cocTosHUsS. 3amyck Mukporpoueccopa. CocTosHus
3axBarta, NpepbIBaHusA, OCTAaHOBA. ITonsiTue o IIporpaMMHOM o0ecrieueHnn
CamocrosiTe1bHasi padoTa 00y4yarouuxcs
Brinonaenne HHAMBUYaTbHBIX 3a4aHui 1Mo Teme: CocTaBlIeHHE CTPYKTYPhI QOpPMUPOBaHHUS KOMaH] 1
YIIPaBJICHUs] B MUKPOIIPOLIECCOpe
Copep:xanue y4eOHOro MaTepuaJia
8. Utorosoe 3ansiTue aep yue P 2
IToBTOpEHUE MPOIIEHHOTO MaTepraa
Bcero 92
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI
JUCHUIIVIMHBI OI1.08 HU®POBASA CXEMOTEXHUKA

3.1. TpeﬁoBaHm{ K MHMHHMAJbHOMY MAaTCPUHAJBHO-TEXHUYCCKOMY

o0ecreYeHnIo

Peanuzamuss mnporpaMMbl AWCHMIUIMHBL TpeOyeT Hamu4us Yy4eOHOTO
kabuHeta [{udpoBas cxeMoTeXHHUKA.

O6opynoBaHue yueOHOTO KaOMHeTa:

. MynbTUMEIHIHBIA IPOEKTOP- 11T,
. Okpan-1mir,

. Jlocka-1mir,

. [TapTei2M-1510T,

o Cron npenoxasarens-1mr,

o Crynbs-32 mir.

3.2. UndopMmanmoHHoe obecnevyeHue o0yueHmst
Ilepeyenb pekoMeHayeMbIX Y4eOHBIX M31AHNH, HHTEPHET-PeCypcoB,

JTOTOJIHUTEIbHOI JINTEePaTyphbl.

OcHoBHas JuTEpaTypa:

1. BreruucnurensHas Texauka: yaed. mocobue/T.JI. [lapTeika, M.W. ITomos-
3-e u3n., ep. u goi.- M.: ®DOPYM: Undpa-M, 2017. - 445 ¢. CIIO . www.
znanium.com

2. BrpruucnurenbHas TexHuKa: yueoHoe nocodue/A.B. dymkun, O.B.
JlankuHn, P.B. Uekpuzos; PKOY BIIO Boponexckuit uncturyr @CHUH
Poccun.- Boponex: M3narenscko-nonurpadgudeckuit ientp «Hayuanas

kuura», 2015. - 325 ¢. www. znanium.com

JlonosiHUTEIbHAS JIMTEpPaTypa:
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3. Apxutektypa OBM u BHIUNCAUTENBHBIX CHCTEM: Y YeOHUK
[DIeKTpOHHBIN pecypc: [DIeKTPOHHBIN pecypc Www.znanium.com]/
Makcumos H.B., ITapteika T.JI., ITonos N.W., - 5-e u3a., nepepald. u AoII. -
M.:®opym, HUL] UTHOPA-M, 2016. - 512 c. CCY3. www. znanium.com
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA
JUCHUIIVIMHBI OI1.08 HU®POBAA CXEMOTEXHUKA

KOHTpOJ'IB M ONCHKa PpC3yJIbTaTOB OCBOCHHA JUCHUILIIMHBI OCYHICCTBJIIAIOTCIA
MMpenoaaBaTCjicM B IIPOUCCCC PA3JIMYHBIX BUIOB YCTHOT'O U IIMCBMCHHOT'O OIIpOCa,
3KCHepTHOI>'I OOCHKN Ha IIPAKTHUYCCKUX 3aHATHUAX, BBIIIOJHCHUA Fpa(i)I/I‘IGCKI/IX

paboT, UHANBUYyaIbHBIX 3aJaHUN.

PesyabTaTnl 00yyeHus ®opMBbI M METOABI KOHTPOJIS U

(ocBOCHHBIE YMEHMSI, YCBOCHHbIEC 3HAHMS) OLICHKH Pe3yJIbTATOB 00y4eHUsI
Ymenua: HKCIEpPTHAsI OLICHKA Ha MPaKTHYECKUX
— aHaJIM3UPOBaTh paboOTy LU(POBBIX YCTPOICTB HA 3aHATUSX, BBIIOJIHEHUE IpadUUECKUX

paboT, UHIAUBUYATbHBIX 3a1aHUN
MHTETPAIbHBIX MUKPOCXEMaX;

— CTPOUTH MPOCTHIE HU(POBBIE CXEMBI 110 3aJaHHOMH
TabJIUIe HCTUHHOCTH;

— JlaBaTh OMNMCAaHUE KOMOMHALMOHHBIX CXEM I10 UX
YCIOBHOMY 0003Ha4Y€HUIO;

— paboTath ¢ pa3IuYHBIMU (OpMaMu

MPEJCTaBICHUS YMCI0BOM HH(pOpMAIHH,

3nanus: pa3iIu4YHBIE BUABI YCTHOTO U
— aJIropuTMbl QYHKIIMOHUPOBAHUS LIUPPOBOI MMACBMEHHOTO OITpoca
CXEMOTEXHHUKH;

— OCHOBHBIE TUIIBI HIU(POBBIX UHTErPATBHBIX
MHUKPOCXEM,;

— KOMOMHAILIMOHHBIE Y3JIbl — JIOTHUECKUE AJIEMEHTHI,
KOMIapaTopsbl, HIM(paTOpsl U AeMIUPPATOPHI,
MYJIBTUILUIEKCOPBI, CyMMaTopsbl, AJTY;

— IIOCJIEI0OBATEIbHOCTHBIE Y3JIbl — TPUITEPBI,
PETUCTPBI U CUETUHKH,

— 3anomuHaroue ycrpoiictsa — O3V, 113V,

FLASH-mamsTh;

— 1udpo-aHaIOrOBbIC U aHAJIOTO-IIUPPOBHIE
npeoOpazoBaTenn
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5. PE3YJIBTATBHI OCBOEHUA JUCHUIIJIMHBI OI1.08

OUPPOBAA CXEMOTEXHUKA

PCBYJILTaTOM OCBOCHMU HpO(bGCCI/IOHaJ'ILHOFO MOAYJI ABJIACTCSA OBJIAACHHC

obOyuarormumucst nmpodeccunoHanbHbiMu (I1K), o6muvu (OK) xommeTeHIMIMUN

JUYHOCTHBIMU pe3ynbTaTtamu (JIP):

u

Pesynbrarom HaumenoBanue pe3ynpraTa 00y4eHHs
OCBOCHH
JUCIHHITIIIHHBI
«udposas
CXEMOTECXHHUKA», B TOM
qHUCJIC
po(eCCHOHATHHBIMH
(ITIK) u o6uumu (OK)
KOMIICTCHI UMM,
JIMYHOCTHBIC
pe3ynbTaThl
Kon
IK1.1 AHanu3upoBath pabOTy CTAHIIMOHHBIX, TIEPETOHHBIX,
MUKPOTPOIIECCOPHBIX U TIMATHOCTUYECKUX CHCTEM
ABTOMATHKH 110 TPUHITUITHAIBHBIM CXeMaM
OK 01 BriOupats criocoObl pemeHus 3a1a4d npodeccruoHaIbHON
JIESITENIbHOCTU MPUMEHHUTEIFHO K Pa3IMYHBIM KOHTEKCTaM
OK 02 OcCyImiecTBIsATh MOUCK, aHATTN3 M HHTEPIIPETALIHIO
uHbOopManuu, He0OXOIUMOM /IJIsl BBITIOJTHEHUS 33124
npodecCHOHAIBHON A TEIIbHOCTH
JIP 4 [IposBasrOmIMI ¥ IEMOHCTPUPYIOLIUI YBAaXKEHHUE K JIFOISIM
TPYyZa, OCO3HAIOIINNA [IEHHOCTh COOCTBEHHOTO TPY/a.
Crpemsimuiicst K GOpMUPOBAHUIO B CETEBOU cpeie
JMYHOCTHO Y POPECCHOHATBHOTO KOHCTPYKTUBHOTO
«1poOBOTO ClIeIa»
JP 7 Oco3Haronui MpUOPUTETHYIO IIEHHOCTh JTUYHOCTH
YeJI0BEKa; YBaXKAIOLUN COOCTBEHHYIO U UYXKYIO
YHUKAJIBHOCTh B PA3JIUYHBIX CHTYAIUAX, BO BceX opMax H
BUJIaX JESTEIHHOCTH.
JIP 10 3a0oTsmuiics 0 3alIUTe OKPYKAIOIIEH Cpelibl, COOCTBEHHOU
Y 9y>KOM 0€30MaCHOCTH, B TOM YKCIIe IU(PPOBOIA
JIP 13 CriocoOHBIH MpU B3aMMOJICHCTBUU C IPYTUMU JHOJBMU
JOCTUTATh IMOCTABJICHHBIX LIEJIEHN, CTPEMSIIUICS K
(hOpMHUPOBAHUIO JIMYHOCTHOT'O POCTa Kak nMpodeccruoHana.
JIP 14 CriocoOHbIi cTaBUTH Miepe co00i Leu It pelieHus
BO3HUKAIOUINX MPO(pECCHOHANBHBIX 3a/a4, oA0upaTh
CTHIOCOOBI PEIICHUS M CPENICTBA PA3BUTHUS, B TOM UHUCIIE C
WCTIOJIH30BAHNEM MH(POPMAITMOHHBIX TEXHOJIOTHIA.
JIP 15 CopneticTByromuii GOpMUPOBAHHIO MOJIOKHUTEIHLHOTO 00pa3a
U MOJIZICPKAHUIO MTPECTHIKA CBOEH npodeccuu.
JIP 16 CnocoOHBIN UCKAaTh U HAXOAUTH HEOOXOAUMYIO
MH(OPMAIIIIO HCTIONIb3YS Pa3HOOOpa3HbIe TEXHOJIOTHH €€
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IMOMCKa, I PCIICHUA BOZHUKAOIIUX B ITPOLCCCC
HpOI/ISBO,Z[CTBeHHOI‘/’I ACATCIIBHOCTHU HpO6J’ICM.

JIP 21

JIeMOHCTpUPYIOIIHI YPOBEHb MOATOTOBKH,
COOTBETCTBYIOIINI COBPEMEHHBIM CTaHJIapTaM U
NEPEIOBBIM TEXHOJIOTUSIM, TOTPEOHOCTSIM PErHOHATIBLHOTO
pBIHKA TpyZia U HUPPOBOM SKOHOMUKH, B TOM YHCIIE
TpebOBaHUsIM CTaHIapTOB Bopiackumic

JIP 24

Crpemsanuiics K caMOpa3BUTHIO U
CaMOCOBEPIICHCTBOBAHHIO, MOTUBUPOBAHHBIN K 00YUYEHHUIO,
IIPUHUMAIOIINN aKTUBHOE Y4aCTHE B COLMAJIbHO-3HAYUMON
JESTEIBHOCTH HA MECTHOM M PETHOHAIILHOM YPOBHSIX

JIP 25

CriocoOHBI# K TpyI0BOH poheCcCHOHAIBHOMN A TEIbHOCTH
KaK K BO3MOXHOCTH yJacCTHUs B PEIICHUU JTMYHBIX,
PETHOHAIBHBIX, 0OIIECTBEHHBIX, TOCYIapCTBEHHBIX,
00IIIeHAIIMOHATIBHBIX MPOOIeM

JIP 26

['0TOBBIN COOTBETCTBOBATH OXKUAAHUSAM pabOTOIATEICH:
MPOEKTHO-MBICIALINH, 3 PEKTUBHO B3aUMOJEHCTBYIOIIMIMA C
YWIEHaMH KOMaH/bl U COTPYAHUYAIOLIUI C IPyTUMHU
JTHOJbMH, OCO3HAHHO BBIMOIHSIONINI PO ECCUOHATIbHBIE
TpeOOBaHUs1, OTBETCTBEHHBIN, TyHKTYaIbHBIMH,
JTUCUUIUTMHUPOBAHHBIN, TPY10II00UBBIM, KPUTHUECKU
MBICIISILUI, HALIEJICHHBIM Ha JOCTUKEHUE MOCTABIEHHBIX
1emnei; IeMOHCTPUPYIOMIHHN MpodheCCHOHAIBHYIO
KU3HECTOMKOCTB.

JIP 27

OTKpBITHIN K TEKYIIUM U NEPCIEKTUBHBIM U3MEHEHUSM B
MUpe TpyJia u npodeccuil.

JIP 29

MOTHUBHUPOBAaHHBIA K OCBOCHHUIO ()YHKIIMOHAIBHO OJM3KUX
BUJIOB MPOPECCUOHATBLHOM 1eATEeTbHOCTH, UMEIOITUX
o01re 00beKTHI (YCIOBUS, 1IETH) TPpyAa, TU00 UHBIC
CXO0XHE XapaKTEPUCTHKH.

JIP 30

[IpyHUMarOMii ¥ UCTIOHAIOIINN CTAaHAAPTHI
AHTUKOPPYNIIMOHHOTO MOBEJACHHUS

JIP 31

CnocoOHBIN CTaBUTH Mepe] COO0H 1eIH 01 BO3HUKAIOIITUE
YKU3HEHHBIE 33724, IOI0UPATh CITOCOOBI PEIICHUS U
CpEeJICTBA Pa3BUTHUS, B TOM YHUCIIE C UCIIOJIb30BAaHUEM
U(POBBIX CPENICTB; CONCUCTBYIONINI MOIEPKAHUIO
IpecTUka CBOEH nmpodeccuu u 00pa3oBaTebHON
OpraHu3aIuu

JIP 34

CrocoOHbIH HCTI0Ib30BaTh pPa3InyHbIe HU(PPOBBIE CPeACTBA
Y YMEHHSI, TO3BOJISIIOLINE BO B3aUMOJIEUCTBUU € JPYTHUMHU
JIOIBMU JOCTUTATh MOCTABJICHHBIX IIeJIeH B IH(POBOI
cpene

JIP 35

VYmMmeromuii aHaIU3UpoBaTh pabouyro CUTYAIHIO,
OCYIIECTBIIAIOIINN TEKYLIUN U UTOTOBBIN KOHTPOJIb, OLIEHKY
U KOPPEKIIMIO COOCTBEHHOU ESITEIbHOCTH, HECYIITUI
OTBETCTBEHHOCTH 32 PE3YJIbTATHI CBOCH PabOTHI
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