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1. OBIIIAA XAPAKTEPUCTHUKA ®OH/I0B OHEHOYHLIX CPEACTB

1.1. O6macTb MpUMEHEHHSI IPOTPAMMBI

@DOH/I OLEHOYHBIX CPEACTB AUCHUIUIMHBI «OCHOBBI MHUKPORJIEKTPOHUKNY SIBISETCS
YacCThIO MPOrPaMMBbI MOJATOTOBKH CIIEIIMAIIMCTOB CpelHero 38eHa B cootBeTcTBUU ¢ PI'OC CIIO
no cnenuanbHocTd 15.02.10 MexatpoHnuka 1 MOOMIIbHAsE POOOTOTEXHHUKA (II0 OTPACIISM).

@DOHJ| OLIEHOYHBIX CPEACTB YUEOHON AUCUUTUTHHBI «OCHOBBI MUKPORJIEKTPOHUKI» MOKET
OBITh MCIIOJIB30BAaH B MPO(ECCHOHATBLHON MOATOTOBKE CTY/IEHTOB IO KBaTHU(PUKAIUN — TEXHUK-
MEXaTPOHUK.

1.2. MecTo NUCHUIUIMHBI B CTPYKTYpe MPOrpaMMbl MOATOTOBKH CIHEIMAINCTOB CPEIHEro
3BEHA

Huctunmaa «OCHOBBI MUKPOXJICKTPOHUKH» BXOJHUT B MPO(ECCHOHATBHBIN YUeOHBIN
IIMKIJI.

1.3. Llenu 1 3aa4n AUCHUILTUHBI — TPEOOBAHUS K pe3yIbTaTaM OCBOCHUS JAUCIUILTUHBI

B pesynbrate 0ocBOSHUS AUCHUTUTHHBI O0YYAIONTHIICS TOJDKEH 3HATH:

31. OCHOBBI MHTETpalbHOW TEXHOJOTUHA M3IOTOBJIEHUS AaKTUBHBIX W MAaCCUBHBIX
AJIEMEHTOB HMHTETPAJIbHBIX MHKPOCXEM, OCHOBHBIC TMOHSATHS 00 WHTETPATbHBIX CXEeMax
Pa3IMYHON CTETICHH MHTETpaIuy (KiaccuuKaIuy, MapKUPOBKa, IIOKOJICBKA)

32. Cnoco0s! (hru3ndecKoro npecTaBieHnss HHPOpMaLnH, MOHATHE O HU(POBBIX KOJIAX B
AIIEKTPOHUKE

33. Ionste 0 (yHKIUAX anreOpbl JOTHMKH KaK MAaTEMaTHYeCKOW OCHOBBI MPUHIIUIIA
necTBUs HUPPOBBIX CXEM

34. ®yHKIHUOHAIILHBIE CXEMBI U YCIIOBHOE 0003HAYEHHE OCHOBHBIX 3JIEMEHTOB IIU(PPOBOI
TEXHHUKH: JIOTHYECKUX 3JIEMEHTOB, TPUITEPOB, PETUCTPOB, Mpeodpa3oBaTesiell KOJAOB, CYETUYHUKOB,
CYMMAaTOpPOB, apu(hMETUKO-JIOTHYECKOE YCTPOICTBO, yCTPOUCTBA MAMSITH

B pe3ynbraTe 0CBOEHUS IUCHUIUIMHBI O0YYaIOUIUIICs TOKEH YMETh!

V1. [IpuMeHsITh 3aKOHBI aNreOphl JOTHKHU IS aHATu3a PabOThl JIOTHYECKUX CXEM, CXEM
KOMOWHAIIMOHHOM W TMOCJIEI0BATEeIbHON JIOTUKH, PabOTHI ITUGPOBBIX YCTPOUCTB (apudMeTHKO-
JIOTUYECKHUX yCTPOMCTB, OTIEPATUBHOTO 3aIIOMUHAIOIIETO YCTPONUCTBA)

V2. IlpoBoauTh 1a0OpaTOPHBINA OMBIT C COOJMIOJCHUEM TpaBUI O€30mMacHOM pabOTHI C
ANEKTPUIECKIM TOKOM.

V3. OcymecTBiaTh COOPKY 3JIEKTPUUECKUX CXEM B COOTBETCTBUHU C (DYHKIIMOHATHHOM
CXEMOU yCTPONCTBA

B PE3YIbTATC OCBOCHUSA AUCHHUILIUHBI OGy‘-I@.IOH.IPIfICSI JOJIKCH OGJI&II&TB ClIcayronmumu
KOMIICTCHIO UMM

I[IK 1.1. BpIMONHAT, MOHTQX KOMIIOHEHTOB W MOJYJIEH MEXaTpOHHBIX CHCTEM B
COOTBETCTBUU C TEXHUYECKOU JTOKYMEHTALIMEH.

I[IK 1.2. OcymecTBaaTh HACTPOWKY W KOHPUTYPUPOBAHUE TMPOTPAMMHPYEMBIX
JIOTUYECKUX  KOHTPOJUIEPOB U MHUKPOINPOLECCOPHBIX  CHUCTEM B  COOTBETCTBUU  C
MPUHUUIINATBHBIMU CXEMAMM MOJKIIFOUEHHUS.

I[IK 1.3. PazpabarbiBaTh yHpaBisiOIIME NPOTPAaMMBI MEXAaTPOHHBIX CHCTEM B
COOTBETCTBUM C TEXHUYECKHUM 3aJaHUEM.



Kogllg K, Ymenus 3HaHus

IIK 1.1. V2. [IpoBoauth 1abopaTOpHBIiI 31. OCHOBBI HHTETPATILHON TEXHOJIOTHUU
ONBIT C COOJIOZCGHWEM TIPABWJI | U3TOTOBJICHUSI AKTHBHBIX W MACCHUBHBIX
6e3onacHoi paloThI C | DJIEMEHTOB MHTErpajbHBIX MHKDPOCXEM,
AJEKTPUYECKUM TOKOM. OCHOBHBIE TIOHATHA 00 HWHTETPAIBHBIX

V3. OcymectBiasaTh  COOPKY | CXeMax pa3IMYHOW CTEMEHW MHTErpaluu
ANEKTPUUYECKUX CXeM B | (kmaccudukamnmy, MapKUpPOBKa,
COOTBETCTBHM C (DYHKIIMOHAJIBHOW | LIOKOJIEBKA)

CXEMOM yCTpOICTBa 34. OyHKIUMOHAJIbHBIE CXEMBbl U
YCIIOBHOE 0003HaueHHE OCHOBHBIX
AJIEMEHTOB g poBon TEXHUKHU:
JOTUYECKUX  DJJIEMEHTOB,  TPUITEPOB,
perucTpoB, mpeoOpa3zoBareieil  KOJOB,
CUETYHKOB, CYMMAaToOpoB, apU(PMETUKO-
JIOTUYECKOE  YCTPOMCTBO,  yCTPOMCTBa
aMsATH

IIK 1.2 V1. [IpumenaTH 3aKOHBI 33. TlonsatTHe O QYHKIUSAX anreOphl
anreOpbl JIOTUKM /s aHaiM3a | JJOTUKM Kak MaTeMaTHYeCKOW OCHOBBI
paboTHI JIOTMYECKUX CXEM, CXEeM | IMPUHIIMIA ACHCTBHS HU(PPOBBIX CXEM
KOMOWHAIIMOHHON " 34. @OyHKUUOHAJIBHBIE CXEMBl U
MOCe0BATENbHON JIOTHKH, | YCIIOBHOE 0003HaUYeHNE OCHOBHBIX
paboTbl  IM(POBBIX  YCTPOUCTB | IEMEHTOB nugpoBoi TEXHUKHU:
(aprMeTHKO-TOTHIECKUX JIOTUYECKUX  DJJIEMEHTOB,  TPUITEPOB,
YCTPOICTB, OTIEPATUBHOIO | PETUCTPOB,  IpeoOpa3oBaresneil  KOMAOB,
3aIIOMHUHAIOIIETO YCTPOICTBA) CUETUYMKOB, CYMMATOpOB, apUPMETHKO-

V2. [IpoBoauTh 1a00OpaTOPHBIN | JOTMYECKOE  YCTPOMCTBO,  YCTpoicTBa
ONBIT C COOJIOACHWEM TPABWII | TAMSTH
Oe3omacHoit paboThI c
AIEKTPUUYECKUM TOKOM.

IIK 1.3 V1. IIpumeHATH 3aKOHBI 32. CriocoOsI ¢du3uIecKoro
anreOppl  JIOTUKM U1l aHaJIM3a | MpeACTaBlIeHUs] MHPOpMALUH, MOHSITHE O
paboThl JIOTMYECKUX CXEM, CXeM | IU(PPOBBIX KOAAX B JIEKTPOHUKE
KOMOHMHALIMOHHON "

IIOCJIEI0BATEBHON JIOTUKH,
paboThl  LMQPOBBIX  YCTPOMCTB
(aprMeTUKO-TOTHUECKUX

YCTPOWCTB, OIIEPaTUBHOI'O

3alOMHUHAIOIIETO YCTPOICTBA)




ITACIIOPT ®OHJA OLHEHOYHbLIX CPEJICTB

n/m | Temsr nucuurmuael, MJIK, paznemns Kon Haumenosanue
(aTambl) IPaKTUKH, B XOJ€ TEKYILIET0 | KOHTPOJIUPYEMOW | OLIEHOYHOTO CpeJicTBa (C
KOHTPOJISA, BUJI TPOMEKYTOUHOM KOMIIETEHIIUH yKa3aHUEM KOJIMYECTBO
aTTeCTalllM C YKa3aHUEM CEMECTPA (wnu e€ yacTn), BApHUAHTOB, 33a/IaHUN U
3HAHWH, YMECHHUH T.11.)
Pa3nen 1. bazoBble nornyeckue cXeMpl U UHTETPAJIbHbIE
TEXHOJIOTHH B IM(PPOBOI INEKTPOHHUKE
1 Tema 1.1. IIK 1.1, 31, 34, | 3amanue
BBeznenne B MUKPOSJIEKTPOHUKY v2,¥3 CaMOCTOSATEILHON
pabore.
Jonyck u 3amura JIP.
2 | Tema 1.2. IIK 1.1, 1IK 1.2, | Bemoauenue JIP 1.
Jlornueckue 31eMEeHThI 1K 1.3.,31-34, | JTonyck u 3ammra JIP.
Y1-V3
3 Tema 1.3. IIK 1.1, 11K 1.2, | Bemmonuenue JIP 2.
Tpnrrepm IIK 1.3., 31-34, I[OHYCK u 3amuTa JIP.
Y1-V¥3
Paznen 2. OnepanmoHHble y37bl IU(DPOBON TEXHUKU
4 | Tema 2.1 IIK 1.1, IIK 1.2, | Bemonnenue JIP 3, 4.
Peructpol. Cuetunku IIK 1.3., 31-34, Jomyck u 3amuTa JIP.
Y1-V¥3
5 | Tema 2.2. TIK 1.1, I1IK 1.2, | Bemonuenue JIP 5, 6.
KoMOnHanmoHHEIS Hp606pa30BaTeHI/I IIK 13, 31-34, I[OHYCK u 3amura JIP.
K0J10B. CyMMaTophl V1-V¥3
Pa3nen 3. [lpuHuune! qeficTBUS yCTPOUCTB AJIs
00paboTKu 1M POBOM HHPOPMALTUH
6 | Tema 3.1. IIK 1.1, 1IK 1.2, | Bemonuenue JIP 7, 8, 9.
OpFaHI/I3aI_II/IH OBM. AJIY. O3V u IIK 1.3., 31-34, ]_IOHYCK u 3anumta JIP.
I13V. Y1-¥3
7 | IlpomexyTouHasi arTecTanus B 3 K 1.1, TIK 1.2, | Dx3amMeH:
ceMecTpe [IK 1.3., 31-34, | TeopeTH4eCcKHii BOIIPOC
YI1-¥3 (14 Bompoco),

AKCIEPUMEHTAITBHBIN
Bornpoc (14 Bompocos)
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3. TUIIOBBIE 3AJIAHMSA JUUIS OLIEHKM OCBOEHM S YUEBHOM JUCLIUITIIMHBI

Pa3zgea 1. ba3zoBble Jlornyeckue cxeMbl M HHTErpaJibHbIe TEXHOJIOT U

= IK 1.1, 31., 34
B U (POBOii JJICKTPOHHKE. 1., 94,
op P v2,V3

Tewma 1.1. BBefieHre B MUKPORJIEKTPOHUKY

3agaHne K CaMOCTOATEJIbHOM padoTe.
HN3yyeHue NPpUHIIUIOB pPeaIU3allii HHTErPAJIbHOM TEXHOJOTHN B IM(POBOIi JJIEKTPOHUKE.

LICJ'II)Z O3HAaKOMIJICHUEC C ITOHATHUAMMH I/IHTCFpaJ'II)HOI\/JI TEXHOJIOTMHU B JJICKTPOHHUKE, BUAAMU
UHTETPAIbHBIX CXeM U TEXHOJIOTMHA MPOM3BOJCTBA, KiIAacCU(UKALUIMHA, MaPKUPOBKOMH,
nokoieBkoit UMC.

1. TloBropute yueOHBIN MaTepHall MIKOJLHOTO Kypca (GU3WKU U MHUCHbMEHHO OTBETHTE Ha

BOIIPOCHI:
— Kakue BemecTBa Ha3bIBAIOT MOJIYIPOBOJIHUKAMHU, TPUMEPHI?
— Ha3zoBuTte nonynpoBOAHUKOBBIE TPUOOPHI U UX MPUHIIMIT JEHCTBHSL.
— Yro Takoe JAUDJICKTPUKHU U ITPOBOAHUKH, ITIPUMCPEIL.
2. HW3yuute npe3eHTalHIO Ha 3aJaHHYIO0 TEMY U CAEIANTE KOHCIEKT.

3. Omnpegnenute Tun UMC u naiite xapakrepuctuky cxemsl kaxaoid UMC, Bxonsuieil B
COCTaB JJAOOPaTOpHOro 00OpYyI0BaHUS, 110 UX MAapKUPOBKE. Pe3ynbTaThl peacTaBbTe B
BHJIE TaOIHIIBI IO 00pa3iy.
Ne | MapkupoBka Ha3nayenue Cepus DOYHKIHOHAJIBbHOE HA3HAYEHHE
1. K133JIA3 Muxkpocxema o0111ero 133 Jlornueckue »nementsl U-HE

Ha3HA4YCHUA

KoHTpoiibHBIE BOIIPOCHL:
— Yto0 Takoe cTeneHp UHTErpanun?
— B 4em cyTh mnaHapHOI TEXHOJOTUYU NPOU3BOACTBA?
— Onummre pazaudus MUKPOCXEM 10 TEXHOJIOTHUU ITPOU3BOCTBA.
— Kaxkue ycrpoiicTBa npencTaBieHsl B JaOOpaTOPHOM MpaKTUKyMe?
— IIponeMOHCTpUPYHTE LIOKOJIIEBKY MUKPOCXEMBI.

Pa3nes 1. ba3oBble 1ornyeckne cxeMbl 1 HHTerpaJjbHbIe
TeXHOJIOTHH B N (PPOBOI 3JIEKTPOHHUKE. MK 1.1, TIK 1.2, ,TTIK 1.3.

Tema 1.2. JIornueckue dJIeMEHTHI 31-34,V1-¥3

JlaGoparopnas padora 1. UccienoBanue jsornueckux djementos UJIN-HE, U-HE, HE,
NJIN, U, ucxkmovawmee NJIN.

Henp: wW3yYyuTh MNPUHIUIBI JEUCTBUS JIOTHYECKUX DJIEMEHTOB, Pa3BUTh HAaBBIKU
odopmiteHus: pabOTHI UPPOBLIX ABTOMATOB U (PYHKIIHOHAIBHBIX SJIEKTPUUECKUX CXEM.



OOopynoBaHue: CTEHJ YyHHUBEpCAJbHBIN, OMOK muTaHus, miara I11, TexHomormueckne
kaptel [-1 — I-9.
Bomnpocsl k ngomycky:

KaxoBbl Ha3HaueHKE U 00J1aCTh MPUMEHEHHUS JJOTHUYECKHUX IJIEMEHTOB?

JlaiiTe onpesienieHue OCHOBHBIM JIOTHUECKUM (DYHKIIHSM.

OnemenTtapubeie Jorumueckue ¢Gyuknum (HE, WX, W, WJIU-HE, W-HE,
uckioyaromiee MJIN).

Jlornueckmit snement «HE»: ¢yHKusa, ycimoBHOe o0o03HAUYeHHE, MOJCIbHAS H
AJIEKTPOHHASL CXEMbI, TabJIH1Ia UCTUHHOCTH.

Jlormueckuit anmemeHT «M»: ¢GyHKIUS, yclioBHOE O00O3HAUYCHHE, MOJCIbHAS H
AJIEKTPOHHAS CXEMBI, TaOJIUIa HICTUHHOCTH.

Jlornueckuit snement «MJIW»: ¢yHKIMS, ycloBHOE 00O3HaYeHHE, MOJENIbHAS U
AJIEKTPOHHAS CXEMBI, TaOJIUI[a UICTUHHOCTH.

Jloruueckuii snement «M-HE»: ¢yHkuus, ycnoBHoe o003HadeHHE, MOJAEIbHAS U
AJIEKTPOHHASI CXEMBI, TaOJIHIIa UCTUHHOCTH.

Jlornueckuii anement «MJIM-HE»: ¢pyHkuus, ycioBHoe 0003HaueHUE, MOJENIbHAs
1 JICKTPOHHAs CXEMBI, Ta0JINIa HICTUHHOCTH.

Jloruueckwmii anmemeHT «uckimoyaromee NJINy»: dyHknus, ycioBHOE 0003HAUCHUE,
(GyHKIIMOHATIBHBIE CXEMBbI, Ta0JIHIIa UCTUHHOCTH.

3anaHus:
Uccnenyiite  paboTy  JIOTHYECKMX  YCTPOHCTB,  IOCIEIOBATECIbHO  HCHOIB3YS
TEXHOJIOTUYECKHE KapThl. BRIMOIHUTE /151 KaXKI0W CXEMBI CIIEIYIONINE 3a1aHHs:
1. Haueptute cxeMy BKIIOUCHHSI.
2. U3yuurte paboTy yCTpOMCTBA U 3allOJIHUTE TAOIUIly UCTUHHOCTH.
3. Mcnonb3ys MOTy4YeHHbIE TaHHBIE, ONPEACTUTE JIOTUICCKHE DIIEMEHTHI.
4. Ha3oBWTe BBIMOIHSEMBIC UMU (DYHKIIUHU anreOpbl JJOTHKH.
5. OO0o3HauybTEC JIOTMYECKHE ODJIEMEHTHI Ha CXEME COOTBETCTBYIOIIMMHU YCIOBHBIMHU
0003HAYCHUSIMH
6. 3amummure (GOPMYIIBI, BBIPAXKAIOIINE CBA3b MEXAY BXOJHBIMH U BBIXOJHBIMHU
XapaKTepUCTUKAMHU.
OTueTHast JOKYMCHTAITHSL:
a) HaMMEHOBaHME, IIeTb pabOTHI, 000PYIOBAHHE;
0) (GyHKIIMOHATLHBIC CXEMBI;
B) BBIBOJIBI IO 33JJaHUSIM.
Bomnpocsr k 3amuTe:

[Io cBEeTOAMONHOMY MHAMKATOPY ONPENEIUTE YPOBEHBb JIOTUYECKOIO CHUTHAja Ha
BBIXOJIE CXEMBI.

Onpexnenure 1Mo BBIXOAHBIM JAHHBIM THUIIBI IOTUYECKHUX JIEMEHTOB B CXEME.

[To mMapkUpOBKE HHTETPAIBHBIX MUKPOCXEM, PACHOJIOKEHHBIX HA HCIIOJIb3yEMOM
JiaTe, JauTe UX XapakKTepUCTHUKY.

Pa3zgea 1. ba3zoBble Jlornyeckue cxeMbl M HHTErpaJibHbIE

Tema 1.3. Tpurrepsi

TEXHOJIOTHH B IU(POBOJi 2JIEKTPOHHUKE. MK 1.1, IK 1.2, ,TIK 1.3.

31-34, YV1-V3

JlabopaTopnas padora 2. Ucciienosanue RS-tpurrepos u D — Tpurrepos.
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Henp: M3y4yuTh NMPUHLMUIIBI JEUCTBUS RS-TpurrepoB, pa3BUTh HaBBIKM O(GOPMIICHHS HUX
paboThl U GYHKIIMOHATBHBIX SJICKTPUUECKUX CXEM.

OOopynoBaHue: CTEHJ YyHHUBEPCAJbHBIN, ONOK mMuTaHWs, miara [12, TexHoIOrHYecKue
kapthel [1-1 — I1-3; MmoHOOMOUYHBIH cTeHT «OCHOBBI UGPOBOM U MUKPOITPOIIECCOPHON TEXHUKI.

Bomnpocs! k nomycky:

— Kakoe ycTpoiicTBO Ha3bIBaeTCsl TPUITEPOM?

— B ueMm oTiimume mocienoBaTeIbHOCTHBIX CXEM OT KOMOWHAITMOHHBIX ?

— Ha3oBwute BuabI TpUITEPOB.

— Kakoe o003HaueHre UMEIOT BXOIbI U BBIXOJIbI Y RS-Tpurrepon?

— Hauepture ¢QyHKIMOHANBEHYIO cXeMy RS-Tpurrepa Ha JIOTHYECKHX D3JIEMEHTaX
NJIN-HE.

— Hauepture QyHKIHMOHANBHYIO cxeMy RS-Tpurrepa Ha mormdeckux snemeHTax M-
HE.

— Hasosute pexxumsl pabotel RS-Tpurrepa.

— UYto 03HAYAET TEPMHUH «3ampelieHHass komOuHarus» st RS-tpurrepa?

3ajaHus:

Hccnenyiite paboTy yCTPOMCTB, MOCIEIOBATEIHLHO HCIONB3YS TEXHOJIOTHYECKHE KapThl.
BrinosHATE 11 KaXI0M CXEMBI CIEAYIONIUE 3aaHus:

1. Beiienute B cxeme TpUrrep.

2. 3anummTe Ha3BaHHWE TPUITEPA,

3. CoctaBbTe TaOMUIly W3MEHEHUN COCTOSIHMA B 3aBHCUMOCTH OT BXOJHBIX CHUTHAJIOB,
aKTUBHBIC CUTHAJIBI 0003HAUANWTE CTPEIIKOM (T - BBICOKHI YPOBEHb — JIOTMUECKAs] €AUHULIA, J-
HU3KUW YPOBEHb — JIOTHICCKUN HOJIb),

4. Onpenenute Tin Bxoaa (R mmm S), ykaxkuTte 3T 0003HAUSHUS B Ta0IHIIE W 0003HAUBTE
Ha cxeMme (s kaprt II-1 u [1-2),

5. O003HauBTE PEKUMBI PAOOTHI TPUTTEDPA,

6. CocTaBbTe BPEMEHHYIO IUarpaMMy COCTOSIHUN TpUTTepa.

OTtyeTHast JOKYMEHTALIMSL:

a) HaMMEHOBAaHUE, I1eJh padOThI, 000PYI0BAHNUE;

0) (QYHKIMOHAIBLHBIE CXEMBI;

B) BBIBOJIBI 110 33JJaHUSIM.

Bompocs! k 3amure:
— Yto 03HaYaET MOHITHE ACUHXPOHHOT'O TPUITEpA.
— OOpbsacHUTE Ha3HAUYEHUE BXOJI0B TPUITEPOB.
— Yro Takoe akTHBHBIA YPOBEHb CUTHajA?
— Pacckaxwure 1o quarpaMmme 0 COCTOSSHUU TPUTTEPA B KAXK/IBIA TaKT PabOTHI.
— Omnpeaenure 1Mo BEIXOTHBIM JIAaHHBIM THUIIBI JIOTHUECKUX 3JIEMEHTOB B CXEME.
— Ilo MapkupoBKe HMHTETPAIBHBIX MHKPOCXEM, PACIOJIOKEHHBIX HAa HMCIOJIb3yeMOMH
maTe, 1aiTe X XapaKTepUCTUKY.

Paszgen 2. OnepanuoHHble y3/1bl HU(PPOBOI TEXHUKH. MK 1.1.TIK 1.2. TIK 1.3.
31-34, V1-V¥3

Tewma 2.1. Peructpbl. CueTunku

JlabopaTopHas padora 3. UcciaenoBanue peructpos Ha D-Tpurrepax.

HCJ’IBI HU3YUYUTh NPUHOHUIIBI I[GI\/IICTBI/ISI D-TpI/IFFepOB, MOCJICAOBATCIIBHBIX W IHapaJlJICIIbHBIX
PErucCTpOB; PA3BUTH HABBIKU O(pOpMJ'IeHI/IH nux pa6OTBI n (l)yHKLII/IOHaJIBHLIX SJICKTPUYICCKHUX CXCM.
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O6opynoBaHue: CTEHJ yHHBEpCAlIbHBIN, 010K muTaHus, miatel 112, TI3, mepembruka,
TexHojornueckue kaptsol 11-4, 11-5, I1-6, I1I-1, II1-2.
Bomnpocsl k ngomycky:

Kakoe ycTpoiicTBO Ha3bIBaeTcs TpUTTEPOM?

HazoBute BX0b! cuHXpOHHOTO D-Tpurrepa, 4to onn 0003Ha4aroT?

Yro 03HAaYaET MOHATUE CUHXPOHHOT'O TpUrrepa?

Haueptute QyHKIIMOHANBHYIO cxemy D -Tpurrepa.

Hazoswure pexumsl padoTsl D -Tpurrepa.

Kaxkoe ycTpoiicTBO Ha3piBaeTcst peructpoM? [ 4ero oH npeaHa3HaueH?

Kakwue tumsl peructpos 3Haere? YeM OHH pa3nuyaroTcs?

OOBsicHUTE TOHATHE «Pa3psAHOCTB». UTO O3HAYaeT BBIPAXKECHHE «4-pa3psiiHBINA
peructp»?

3agaHus:
Uccnenyiite paboTy yCTPOMCTB, TOCIEIOBATEIHHO UCTIONB3YS TEXHOIOTUUECKHUE KaPTHI.
1. Bemonnute ayist cxemsl 11-4 cinenyroniue 3aganus:

BeigenuTe B cxeme TpUrrep, 3alnuiuuTe Ha3BaHUE TPUITEPA.

CocraBbTe TaONMIly H3MEHEHUI COCTOSIHUI B 3aBUCUMOCTH OT BXOJTHBIX CUT'HAJIOB,
HAJIMYUE CHHXPOUMITYJIHCOB 00O3HAUalWTe CTPENIKON (T - BBICOKHH YpPOBEHb —
JIOTHYECKas €IUHHLIA).

Omnpenenure tun Bxoxa (R wmmm S), ykaxkurte 3TH 0003HaueHWs: B Tabiwue u
o0o3HaubTe Ha cxeMe (s kapt II-1 u 11-2),

O0603HaubTe peXUMBI PaOOTHI TPUTTEDA,

CocTaBbTe BpEMEHHYIO IMarpaMMy COCTOSIHUM TpUITEpa.

2. Bemonnaure qiga cxem 11-5, 11-6 cnenyromume 3ananus:

3anuiuTe Ha3BaHUE YCTPOMCTBA C YKa3aHUEM €r0 pa3psIHOCTH, IpOoaHAIM3UpYyHTe
ero padory.

3aMUIINTE Ha3BaHUE PETUCTPA,

3alMUIIUTEC B PETUCTP HECKOJIBKO PAa3JIMYHBIX KOAOBBIX CJIOB, PE3YJIBTAThHI BHCCHUTC B
TaOJIUIly 3aBUCUMOCTH BBIXO/JIHBIX COCTOSTHUI OT BXOJHBIX CUTHAJIOB,

HapUCYWTE yCIOBHOE 0003HAUCHHUE YCTPOICTRA,

CIeNIaliTe BBIBOJ: 32 CKOJBKO TaKTOB 3aIlMCHIBAETCS B JAHHOM PETHUCTPE OJIHO
KOZIOBOE CJIOBO.

3. Bremonnure ans cxem III-1, I11-2 cnenyronue 3ananus:

3aMyIINTE Ha3BaHUE PETUCTPa C YKAa3aHUEM €ro pa3psIHOCTH,

3apUCyHTe BHYTPEHHIOIO JIOTHYECKYIO CTPYKTYDY,

3aMUIINUTE B PETUCTP HECKOJBKO PA3JIMYHBIX KOJIOBBIX CIIOB, PE3YyJIbTaThl BHECUTE B
TaOIHITy 3aBUCHUMOCTH BBIXOJHBIX COCTOSIHMI OT BXOJAHBIX CUTHAJIOB,

clenaiiTe BBIBOJ: 3a CKOJIBKO TaKTOB 3alMChIBACTCS B JAHHOM DPETUCTPE OJHO
KOZIOBOE CJIOBO.

OTueTHast JOKyMCHTAITHSL:
a) HaUMEHOBaHUE, IeJb padoThl, 000PY/I0BAHKUE;
0) (GyHKIMOHATLHBIC CXEMBI;
B) BBIBOJIBI 10 3/ IaHUSIM.
Bomnpocsr k 3amuTe:

Kakum 00pa3oM HEOOXOIUMO H3MEHHUTh (DYHKIMOHAIBHYIO CXEeMy, UYTOOBI W3
JBYXPa3psTHOTO PETUCTPA MOITYYUTh YEThIPpEeXpa3psiIHbINA?
CKOJBKO TaKTOB 3alKCH HEOOXOAMMO, 4YTOOBI 3amucarh KOJOBOE CJIOBO B 4-
pa3psAHbII apaienbHbIi (10CIeI0BaTENbHBIN) PETucTp?
CKOJIBKO pa3HBIX CJIIOB MOXHO 3aITUCaTh C TIOMOIIBIO 2- (4-) pa3psIHOTO peructpa’
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— OObsAcHUTE HA KaXI0H (QYHKIIMOHATHHOW CXeMe, KaK BbI OCYIIECTBIISLIU 3aIlUCh
KOJIOBOTO cjioBa?

— Ilo MapkupoBKe MHTETrpajibHBIX MHKPOCXEM, PACIOJIOKEHHBIX HAa HMCHOJb3YyEeMOU
JiaTe, JauTe UX XapaKTepUCTHUKY.

JlabopaTopHas padora 4. UccienoBanue cC4eT4NKOB.

Lenp: M3yuynuTh NPUHIMIBI JEUCTBHUS KOJBIEBOIO CUETYMKA, JBOMYHBIX ACHHXPOHHBIX
CUETYHKOB (CYMMHPYIOIIETO, BHIYMTAIONIETO U PEBEPCHUBHOIO); PAa3BUTh HABBIKK O(GOPMIICHUS
uX paboThl U QYHKITMOHATBHBIX JICKTPHUECKUX CXEM.

OO6opynoBaHHWe: CTEHI YHHBEPCAJIbHBIA, OMOKk mmTaHus, tuiatel 12, TI3, IIS5,
texHosornueckue kaptel 11-7, II-1, V-1, V-2, V-3.

Bomnpocs! k nomycky:

— Kakoe ycrpoiictBo HazpiBaeTcst T-Tpurrepom? Jist uero oH npeiHa3HavyeH?

— Kakoe yctpoiicTBo Ha3pIBaeTCsi cyeTunukoM? J{7ist 4ero oH npegHazHayeH?

— Kakas Benuunna xapakrepusyeTt padoTy cueTdyuka?

— Kakwue Turmsl c4eTYMKOB BbI 3HaeTe? UeM OHM pa3iaudaroTcs?

3agaHus:

Uccnenyiite paboTy yCTPOMCTB, TOCIEIOBATEIHHO UCTIONB3YS TEXHOIOTUUECKHUE KAPTHI.

1. Bemonnute st cxemsl 11-7 cienyroniuye 3aganus:

— IIpoananusupyiite padory T-Tpurrepa.

— Bnummre B Tabnuity 6ykBeHHOE 0003HaUEHHE BXO/a.

— 3amnosiHuTe TaOIHILy 3aBUCHMOCTH COCTOSIHUSI TPUTTEPA OT BXOJHBIX CUTHAJIOB.

— Hapucyiite ycnoBHOe 0003Ha4eHHE 3TOTO TpUrrepa’?

2. Bomonnute ns cxemsl 11I-1 cnenyromue 3ananus:

— Hapucyiite BHYTPEHHIOIO JIOTHYECKYIO CXEMY KOJIBIIEBOTO CUETUHUKA.

— Peanusyiite 1 sTan ero paboThl — Ha BBIXOJaX CYETYMKA BHICTaBHTE KOMOWHAITHIO
0001, 3anecuTe JaHHBIC B TAOJIHILY.

— Peanusyiite 1 aTan ero paboTel — HAUHUTE MOJAYy U CUET UMITYJIbCOB, HAa KaXJIOM
TaKTe 3aHOCHUTE JaHHbBIC B TAOIHILY.

— Omnpenenure MOyJIb CYETA ITOTO CUETUHKA.

— CnpenaiiTe BBIBOJ O TOM, KaK OLIEHUBACTCS pE3yJIbTaT CUeTa UMITYJIbCOB.

3. Bemmonnure st cxeMbl V-1 cnenyromniye 3agaHust:

— BrmonHuTe CcuyeT UMITYJIBCOB, MOCTYMAIONIMX HA TAKTOBBIM BXOJl JBOMYHOIO
CYMMHUPYIOIIIETO CYETYHKA C TMEPEeMEHHBIM KOd(PPHUIIMEHTOM cueTa, pe3ybTaThbl
paboTHI 3aHEeCUTE B TAOMHILY.

— Omnpenenure MOyJb CYETa ITOTO CUETUHKA.

— Otob6pa3zure paboTy cyeTyMKa Ha BPEMEHHBIX IuarpamMmax, y4WThIBas, 4yTO OH
paboTaeT 1o cpe3y UMITYJIbCOB.

— Hcnons3ys Tabnuily, yMmMeHbIIUTE KO3((UIMEHT cueTa, COENUHSS s 3TOTO
nepembiukamu BbIxoasl Y1 — Y4 co Bxonamu X1 — X4.

— CpenaiiTe BBIBOJ O TOM, B BHJIE YET0 N300paxkaeTcsd B JAHHOM CUETYUKE PE3yJIbTaT
CYeTa UMITYJIbCOB.

4. BemonHuTe U1t cXeMbl V-2 clelyIolye 3a1aHus:

— BrmonHUTE CYET WMITYJIBCOB, TMOCTYMAONIMX HA TAKTOBBIM BXOJ JBOHMYHOIO
CYMMHUPYIOIIETO CYETYHMKA C TMEPEeMEHHBIM KOd(PQPHUIIMEHTOM cuYeTa, pe3ybTaThl
paboOTHI 3aHECUTE B TAOJHILY.

— Omnpegenure MOIyYJIb CYETA 3TOTO CYETUHKA.

5. Bremmonnute ans cxemsl V-3 ciieqyomue 3aJaHus:
— Omnpenenure Ha QYHKIIMOHAIBHOMN cXeMe Kax/10€ YCTPONUCTBO, MOANUIINTE UX.
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— IIpoananuzupyiite paboTy CUETUHKA M CXEMBI B LIEJIOM.
— 3anummure, Kakylo (YHKIUIO BBIONHSIET KaXKJ0€ M3 YCTPOMCTB, BXOMASAILINX B
COCTaB CXEMBI.
OTueTHast JOKyMEHTAIHSL:
a) HaUMEHOBaHUE, I1eb pabOThI, 000PY/I0BAHNUE;
0) (QYHKIIMOHAIBHBIC CXEMBI,
B) BBIBOJIBI 10 33/IaHUSM.
Bompocs! k 3amure:
— Kak u3 nocnenoBarenbHOro perucTpa Mmoy4uTh KOIbIEBON CUETUUK?
— Ecnu 1BOMYHBIN M KOJNBLIEBON CYETUYUKU COCTOST U3 § TPUITEPHBIX SYEEK, TO UEMY
paBHBI UX MOJYJIU cueTa?
— Hcnons3ys cxeMbl, 00bICHUTE pabOTy CUETUHKOB.
— Ilo MapkupOBKE MHTETpalibHBIX MUKPOCXEM, PACIIOJIOKEHHBIX Ha HCIIOJIb3yeMOM
rJiaTe, JauTe UX XapaKTepUCTHUKY.

Pa3nes 2. OnepannoHHbie y3/1bl HH(PPOBON TEXHUKH.
K 1.1, I1IK 1.2, ,IIK 1.3.
Tema 2.2. KombuHaumoHHsie npeodpasosarenn kogoB. CyMmMaTopsl | 3134, V1-V3

JlaGopaTropnas padora 5. UccienoBanne KOMOMHAIIMOHHBIX NIpeodpa3oBarTesieil KOI0B.

L{enb: M3y4nTh NPUHIMIIBI JEHCTBUS AU PATOPOB U MYJIbTUILIEKCOPA; PA3BUTh HABBIKU
oopmieHnst uX paboThl U PYHKIIMOHAIBHBIX SJIEKTPUUIECKUX CXEM.
O6opynoBaHue: CTEHJ yHHBEpCaldbHbIM, OJOK mnuTaHus, miata [14, TexHomoruueckue
kaptel [V-1, IV-2, [V-3.
Bomnpocs! k gomycky:
— Kakoe ycrpoiicTBo Ha3piBaeTcs mmdparopom? /i 4ero oH npeaHa3HadeH?
— Kaxoe yctpoiicTBo Ha3siBaeTcs Aemmdparopom? J[is 4ero oH npegHazHaueH?
— Kakoe ycTpoiicTBO Ha3bpIBaeTCsl MyJIbTHILIEKCOpOM? JIJ1s yero oH npeaHa3HaueH?
— Kakoe ycTpolicTBo Ha3bIBaeTCs AeMyIbTUILIEKCOpOoM? J[71s yero oH npeaHa3sHaueH?
— Uro o3HayaeT BBIPAKEHUE «IBOWYHAS CHUCTEMa KOIUPOBAHHS HHMOPMAIHI»
(mecsiTuHast, MIeCTHAAATEPUYHAS)?
3amanus:
Uccnenyiite paboTy yCTPOMCTB, OCIEI0BATEIBHO UCTIONB3YS TEXHOIOTUYECKHUE KAPTHI.
1. Bemmonnure gy cxem [V-1 u IV-2 cnenytomue 3aanus:
— IIpoananusupyiite paboty nemmdparopa.
— CocraBbTe TaOIUILy U3SMEHEHUI COCTOSIHUI B 3aBUCUMOCTH OT BXOJIHBIX CUTHAJIOB.
— Cpenaiite BBIBOA: U3 KakOM CHCTEMbl KOAUPOBAHMS B KaKyl YCTPOWHCTBO
MEepEeBOUT?
— CkonbKo pa3psoB MMeeT JIBOMYHOEe uuciao B cxeme [V -2? Kakyio 3amauy
BBINIOJHSET TymMOep SAS?
2. Bemonnaute ns cxemsl 1V-3 crnenyronue 3a1anus:
— Haiigute Ha cxeme MyJIbTUILIIEKCOP.
— IlpoBepsbTe Mo cxeme, OTKyAa HH(GOPMAIKs OCTyHaeT Ha BXOIbl MYJIbTUILIEKCOPA,
— IlpoBepbTe, C TOMOIIBIO KAKOTO YCTPOMCTBA 337aeTCs apec MYyJIbTUILUIEKCOPY,
— 3apmaiiTe MyJBTUIUIEKCOPY aJpec TOro HWHGOPMAIMOHHOTO BXOJAA, CUTHANI C
KOTOPOTO Bbl XOTUTE I1OCJIATh HA €0 BBIXO/,
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— 3amonHuTe TaONHIy 3aBUCUMOCTH BBIXOJHOTO CUTHAJIA OT BXOJHOU WH(MOpMAIIUU U
33JJaHHOTO MYJIBTHIUICKCOPY aapeca, BBOJIS pa3IMYHBIC ajapeca MW ToJaBas
pa3IruHy0 HHPOPMAIUIO Ha BXOJBI.

OTdeTHast JOKYMEHTAIIHS:
a) HaMMEHOBaHUE, 11eTb paboThI, 000PYIOBAHUE;
0) (GyHKIIMOHATBHBIE CXEMBI;
B) BBIBOJIBI 10 33/IaHUSM.
Bomnpocs! k 3amuTe:

— Kaxkoit Tun naaukanuu ucnosb3yercs B cxeme [V-2?

— Otnuyaercs nu aemudpatop, NepeBOAAIINN B JECITHUHYIO CUCTEMY KOIUPOBAHUS
ot aemmdpaTopa, MePeBOIANICTO B MIECTHAMIATEPHIHYIO CHCTEMY ?

— Jlns dero mpenHa3HaueH MYJIbTHILIEKCOP?

— OO0®psacHuTE MO (HYHKIIMOHATLHON CXeMe, KaK padoTaeT MyJIbTHILIEKCOP.

— Tlo MapkupOBKEe WHTETPAIBLHBIX MHUKPOCXEM, PACIIONIOKCHHBIX HA HCIIOJIB3yeMOMN
iare, JaiTe uX XapaKTepUCTHKY.

JladbopaTopnasi padora 6. UcciegoBanue cymmaropa.

Lenp: M3yunuTh NPUHILMUIIBI JACHCTBUS CyMMAaToOpa, Pa3BUTh HABBIKM HCCIIEIOBAHUS €TO
paboTsl U opopmiteHUsT HYHKIIMOHATBHBIX JIEKTPHUECKUX CXEM.
OOopynoBaHue: CTEHJ YHHMBEpCAIbHBIN, ONOK mwuTaHus, Tuiata [13, TexHoJOrmuYeckas
kaprta II1-3; MmoHOOI0uUHBI cTeHa «OCHOBBI TUGPOBOM U MUKPOIIPOIIECCOPHON TEXHUKI.
Bomnpocsl k ngomycky:
— Kakoe ycrpolicTBo Ha3bIBaeTcsi CyMMaTopoM? Jljs uero oH npeiHa3HayeH?
— UYewm omnuaetcs apudmMeTndeckas ornepamus CIoKeHUs OT JOrHYecKoi?
— Hapucyiite cxemy nosrycymmaTopa, €ro HeZJOCTaTKH.
— I'ne ucnonb3yroTcst cymmaTopsl?
3ajaHus:
Hccnenyiite paboTy yCTpOHCTB, MOCIEI0BATEIBHO HCIIONB3YS TEXHOJIOTHYECKUE KapThl.
1. Bemonnure m1s cxemsl 111-3 crenytomue 3ananus:
— MHccnenyiite cxemy. Haiimute cymmatop. Kakme ycTpoiicTBa o0ecnieunBaroOT
paboTy cymmaropa, 1Jisg 4ero OHU MpeJHa3HAUYCHBI?
— Ilpoananusupyiite paboTy CyMMaTopa, OTBETbTE Ha BOIIPOCHI
OTKYJla MOAA0TCS CUrHaNBI HAa BX0bl Al — A4 niis 3ananus uncna A:
KaKHe CBETOAMObI JAOT HATJISIIHOE MPEACTAaBICHUE O Ynucie A:
OTKYJla MOAA0TCs CUrHaNBI Ha BXoabl B1 — B4 nns 3ananus uncna B:
KaKHe CBETOAMObI JAOT HATJISIIHOE NpeACTaBIeHUE O yncie B:
Ha KaKkue yCTPOMCTBA MHIMKAIIMH MOCTYTAIOT BHIXOJHBIE CUTHABI (CyMMa):
— Haiinure cymMMBI pa3nuyHbIX Map ABOMUYHBIX uncen A u B (e menee 10 cymm),
pe3yabTaThl paOOTHI 3aHECUTE B TAOJHILY.

IIposepka

Uucno A Ywucno B Cymma
(B IECSITUIHOM KOJIC)

A4 A3 A2 Al B4 B3 B2 Bl P S 4YHCII0 A B A+B
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2. BomonHuTe M1 cXeMBbl KOoMMapaTopa (MOHOOMOUHBINH cTeHa «OCHOBBI HUGPOBOH U
MHUKPOIPOLIECCOPHON TEXHUKI») CIETYIOIIUE 3alaHus:
— Hapucyiite pyHKINOHATIBHYIO CXEMY.
— Ilpoananusupyiite ero padory.
— CpaBuaute napsl 1BoMYHbIX yncenl A u B (He menee 10 map), naHHbIe 3aHECUTE B

Ta0NuILy.
Uwucmo A Uwucno B CpaBHeHHe
A4 A3 A2 Al B4 B3 B2 Bl A=B A<B A>B

Bompocs! k 3amure:
— Kakoii pa3psgHocTH CyMMaTop IIPUBEIEH Ha cxeme?
— MHcnonw3ys cxemy u TaGNHIy COCTOSIHUH, MOSCHUTE paboTy CymMMaTopa.
— Ilo MapkupoBKe MHTETrpalibHBIX MHKPOCXEM, PACIOJIOKEHHBIX HAa HMCIOJb3YEeMOMU
JiaTe, JauTe UX XapakKTepUCTHUKY.

Pa3nes 3. IlpuHOMnbI JelcTBUSI YCTPOKCTB AJ1s1 00padoTKu
nugposoi HHGOpMALHUH. MK 1.1, IIK 1.2, ,TIK 1.3.

Tema 3.1. Opranuzamnus 9BM. AJIY. O3V u I[13Y 31-34, V1-¥3

JlaGoparopnas padora 7. UccinenoBanue AJIY.

Llenb: W3y4yuTh NPUHIUIBI JEHCTBUS apu(METHUKO-JIOTMYECKOTO YCTPOWCTBA, Pa3BUThH
HaBBIKK 0(popMIIeHHUS UX PAbOTHI U PYHKIIMOHATBHBIX JICKTPUUECKUX CXEM.
Ob6opynoBanue: creHn yHuBepcaidbHbIW «OABT», ©Onox mnurtanus, mata 16,
TexHoyiornueckas kapra VI-1.
Bompocs k nomycky:
— Jlyist yero npeaHa3zHaueHO apu(PMETHKO-TIOTHIECKOE YCTPOUCTBO?
— C KakuM ymMciIoM onepanioB padoraer AJIY?
— Kaxkoro poja Bxozbl ¥ BBIX0AbI UMeeT TuninyHoe AJIY?

3agaHus:
Uccnenyiite paboTy yCTpoOHCTBa, HCIOJB3Yysl TEXHOJOTHYECKYI0 KapTy. BeimosiHute
CJIeIyIOILINE 3a/1aHUS:
1. Haiinure Ha cxeme O3Y. Ilpoananusupyiite paboTy CXeMbI:
— Kakylo pa3psaHOCTh UMEIOT onepanibl A u B:
— CKOJIBKO ONepaluid COIEPKHUT CIIHUCOK KoMaH AaHHOTO AJIY:
— € Kakoro ycTpoiicTBa MojaroTcs CUrHaibl Ha BXoa AJIY nns 3aganus onepanaa A:

— € KaKoro yCTpOMCTBa MoAar0Tcs curHaibl Ha Bxoa AJIY ms 3amanus onepania B:

— C Kakoro ycTpoWcTBa IMojaloTcs curHaibl Ha Bxoa AJIY nns 3agaHus koxa
onepanuu S:
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2. JlaHHbIE B CXEMY IOJAIOTCSI C MOMOIIBbIO CYMMHUPYIOIIEr0 CYETUHKA C MPEAyCTaHOBKOM
D-10, pe3ynbraT KoToporo yepe3 aemmdparop D-3 monmaercs Ha 7-CErMEHTHBIA 010K
uHaukanuu. [Iponabmronaiite 31o.

3. Kpome nemmdpparopa JaHHbIE CO CUETYMKA, M300pakKeHHbIE Ha cXeMe B BHJIE 4-
pa3psIHON LIMHBI, TOCTYMAOT Ha nHpopMaoHHble D-Bxoel peructpos D-5, D-6 u D-
7. YGenutech B 3TOM, cieysl 110 IPOBOJAM.

4. ns 3ananus B AJIY omepanaa wiM Koja onepanuy, HeoOXOAUMO JaHHBIE CO CUETUYMKA
3alMcaTh B COOTBETCTBYIOUIMM peructp. Jias 3TOro B NaHHBIM PETHCTP MOCBUIAETCS
CUTHaJ Ha BXOJ CMHXpoHM3auuu. IIpocienure no npoBoaaM, ¢ KaKOro yCTpoHuCTBa UIET
CUTHAJI Ha BXOJIbl CHHXPOHHU3ALlUU:

5. O3HaKOMbTECH C TAOIUIIEH, COJepIKAIIeH KOJIbl HEKOTOPBIX ONEpallnii U3 CIIHCKa KOMaH]
nagaoro AJIVY:

Kon oneparmn
P M S xon (16) Omneparus (CUTHAN Ha BBIXOIC) Tum onepanuu
1 1 3 0000
I I C 11l IIpucBoeHue unu
I I F é JIOTHYECKHE
1 1 0 A oTiepaItiy Hajl
1 1 A B OJHUM ONEPAHIOM
1 1 5 B
1 1 E AVB
1 1 1 AVB
1 1 B AANB Jlornueckue
T D oreparuy Haj
! ! 4 AAB JIByMsI OTIepaHIaMU
1 1 6 A®B
1 1 9 A®B
| 0 9 A+B
0 0 6 A-B Apudmerndeckne
1 0 C A+A orepanuu
1 0 F A-1

6. IlpousBeaure ¢ momouibto AJIY Heckonbko omnepauuii (He meHee 10) pazinyHOro
tuna. Crenaiite MpoBepKy B JIBOMYHOM KOJE€ AJIS JIOTMUECKUX omnepauuid. JlaHHbIE
3aHECHUTE B TAOJIUILY:

Omnepann (16) PesyisTar IIpoBepka B ABOMYHOM

Oneparnus S Py M F Ko/ie (IJ1s IOTHYeCKUX
A B orepanui)
v 1000
AVB 4 D E 1 1 D 1101

1101

Bomnpocs! k 3amure:
— CKOJIbKO omeparui COAEP>KUT CIMCOK KoMaH 1 JaHHoro AJIY?
— OObsicHuTE paboTy CXEMBI.
— Ilo MapkupoBKe MHTETpaIbHBIX MHKPOCXEM, PACIOJIOKEHHBIX HAa HMCHOJb3yeMOMU
rJiaTe, JaiTe UX XapaKTepUCTHUKY.

JlabopaTopnasi paGora 8. Uccaenosanue O3Y.
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Henp: w3yuuTh TPUHIMUIBI JACHCTBUS OINEPATUBHOTO 3allOMUHAIOINIETO YCTPOMCTBA,
pa3BUTh HABBIKK OpopMIIeHHUS UX PAOOTHI U PYHKIIMOHATBHBIX SJIEKTPUUECKUX CXEM.
O6opynoBanue: creHn yHuBepcainbHbIW «OABT», Omok muranms, tuiata [16,
TeXHOJornueckas kapra VI-3.
Bomnpocs! k nomycky:
— Jlisg yero npenHa3HavY€HO 3aIIOMUHAIOIIEE YCTPOMCTBO?
— K kakomy tuny 3¥Y oTHocuTCs onepatuBHoe 3V ?
— OO0mpsacuute opranuzanuo O3Y.
3anaHus:
Hccnenyiite paboTy yCTpOWCTBA, HCHONB3Ysl TEXHOJOTHUYECKYIO KapTy. BrimomHute
CIIeyIOIINe 3aJaHus:
1. Haiinure Ha cxeme O3Y. [Ipoananusupyiite paboTy CXEMBI:
— C KaKoro ycTpoWcTBa MOJArOTCs CUTHaibl Ha BXxoabl O3Y g 3agaHus aapeca
(Bxomel Al, A2, A4, AS):
— C KakKoro yCTpOWCTBa MOJAITCs JaHHbIE HAa MHpopMmaimonHsie Bxoasl O3Y D4 u
peructpa D8 (Bxoasl D1, D2, D4, DS):
2. JlanHble B CXE€MY MOJIAIOTCS C MOMONIBIO CyMMUpYytomiero cuerunka D-10, pe3ynapraTt
KOTOpPOTO uepe3 MyibTHIUIEKcop D2 momaercs Ha 7-CErMEHTHBIM OJIOK WHIAMKAIIUH.
Kpome Oroka MHIMKALIMK JaHHBIE U3 MYJIBTUILUIEKCOpA MOCTYNAIOT HAa OOIIYIO IIHMHY,
KOTOpasi TOJAKIOYeHAa K WH(OOPMAIMOHHBIM BXOJAaM BCEX YCTPOWCTB CXEMBI.
[TponaGmronaiite 370.
3. Cxema wMeeT MYJBTHIUIEKCHBIM CHOCO0 OpraHu3anu OOIIeld IIWHBI JaHHBIX: B
3aBUCHMOCTH OT COCTOSIHHS BX0Jla A MYJBTHUILJIEKCOP COCTUHSIET CBOU BBIXOJBI THOO
CO CYETUUKOM, J1In6o ¢ O3Y ¢ noMorpio KHONKH SB2 (cM. Tabnuily HUXe):

A HNudopmanus Ha BeIxo1ax
0 X4 X3 X2 X1
1 Y4Y3Y2Y1

4. 3anummre B O3Y mpou3BoNbHYI WH(OpMaIMio (3amoJIHUTE HE MeHee 8 sueek).
[TapannensHo pukcupyiiTe cBOM ACHCTBUS B TAOIUIIE:

Agnpec si9eMKH mamMsTu 3amnuceIBaeMbIE JaHHBIE

Bomnpocs! k 3anure:
— Kakoit 00bem nmamatu conep:xxkut gannoe O3Y?
— Kakyto opranuszanuto umeet nansoe O3V?
— Hcnons3ys cxeMy u TabauIly COCTOSIHUM, nosicHuTe padoty O3VY.
— Ilo mapkupoBKe HMHTErpajbHBIX MUKPOCXEM, PACHOJOXKEHHBIX Ha HCIIOJIb3yeMOMH
iaTe, JaiTe UX XapaKTepUCTUKY.

JlabopaTopnas paGora 8. Hccienosanue padorsl MUKpoIBM.

Llenb: M3yyuTh NPUHIMINBI JeiicTBUS MHUKpOOBM, pa3BUTh HaBBIKM O(GOpMIICHHS HX
paboThl M GYHKIMOHATBHBIX DIEKTPHUECKUX CXEM.
O6opynoBanue: creHn yHuBepcainbHbIW «OABT», ©Omox mnurtanms, mata I16,
TeXHOJornueckas kapra VI-3.
Bomnpocsl k ngomycky:
— U3 xakux 6510k0B cocrour 9BM?
— KakoBo HaszHayeHne Kaxaoro u3 0JIO0KOB?



3agaHus:
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Hccnenyiite paboTy ycCTpOHCTBa, MCIOJb3Ysl TEXHOJIOTMYECKYI0 KapTy. BsimomHute
CIIEAYIOLINE 3aaHNUs:

1. Haiinute Ha cxeme O3VY. [Ipoananusupyite paboTy CXEMBI.

2. BomonauTe apudMeTHUECKUE U JIOTUYECKHUE IEHCTBUS (BapUaHTHl IPUMEPOB B KOHIIE
paboThl). BrimonHenue kaxaoro 3aganus Gukcupyite B Tadnuue. s sToro:

— ONpeAeNUTe OYEPETHOCTh BBHIMOJIHEHHS KaXI0ro JeicTBHsA, 0003HaubTe HOMEP

KaXKI0ro JeMCTBHSI HAa IPUMEpE;

Hanpumep

3 1

4 2

A+(B-C)+(A-B),

npu onepangax A=8, B=6, C=3.

— 3aHecuTe B TaOnMIy MaHHBIE, KOTOpble Oynere BBoAWTH B OBM (aapec sueiiku
aMsTH, onepanus, onepauasl A u B, kox onepamuu S, Py, M).

Hampumep )IGP'IJ:TQBHH ﬁgﬁf{iflg?;d SR AO HepaHZ]; > Po M Pe;Ty JII?BT
1 Al B-C 6 3 6 0 0
2 A2 A-B 8 6 6 0 0
3 A3 A+ Al 8 Al 9 1 0
4 A4 A3+ A2 A3 | A2 9 1 0
— TIOCJIEJIOBATeIbHO  BBINIOJHSINTE KaXJ0e JCHCTBUE, pE3yJbTaT 3aHOCUTE B

COOTBETCTByIOIIME sAuYekikn mamsatu O3V

P BBIIIOJJHCHHUHN MOCICAYIOINX

JICUCTBUM YUYUTBIBAUTE, YTO B HEKOTOPBIX JEHCTBUAX B KaueCTBE OIEPaHIOB
HCITOJIB3YETCS COJIEPKUMOE COOTBETCTBYIOIINX siueek namsatu O3Y.
— Baxocure noiy4eHHble pe3ynbTaThl B TAOJIUILY.
— Ilpu BBINOIHEHUN JTOTUYECKOTO MIpUMEpPA JeIanuTe IMPOBEPKY KaXKIOT0 ACHCTBUS B
JIBONYHOM KOJI€.

Apudmernueckuil mpumep:

o . Omnepann
VN' Anpec sciikn Oneparus S Py M Pesynbrar F
nericteus | mamsta O3V, A A B
Jlornueckuii npumep:
Agnpec Onepanp -
STYCHKH Pesyib poBepKa B
No Onepanus Py JBOUYHOM
naMsaTH A B Tar, F KOJIE
O3y, A

BapuaHTs! 3a1aHui:
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[4-(BoC)-D)+C+(D B+ (4-C)|-B

) [(AVB/\CVA)@E]/\(A/\C\/B/\C)
A=10B=2:C=4:D=3.
(C+D)-B|+4-{](4- B)+CH+(A D||- B
[AvBACval®C|A[anCvBAC)
A=9;B=3,C=2;D =4.
[4~(C+D)-B|+Cl+[D-(C+ B+ 4]~ (B+D)
[(A—G-)B\/D/\E)/\BVC]@[(A\/B)/\C/\C/\l_)]
A=14B=3C=2:D=6

| {a-lB+C+D)~(c+ Bl (4B +C]-D)
{[(DVA/\B)C‘B(DVC)]/\—} {(AVB\/C)/\(B@D);

A=14;,B=3;C=2;D =6.
llc—(B+ 4+ D)+ 4} +{(C+ D)4+ B+ D)

e

1.

2.

1.

2.

2.

2.

pua

[(B+ 4)-D+(B—Al=C|+[C—[l4+ B)~(3+ D]

%.B)?ffg. (B?C)} vilavBvcle(Dac) a4l

1.

2.

1+ D)= Al~(C+ D)} +{[[B-D) ] +(D4)

1.

7
{[(AVB D/\C/\A 5 |:AVBVC/\D@A/\BVC{|
2.
A=2;B=8;C=5,D=4.
8 BapuaHT

[(8-D)~[4+C)|~(D~4)f -{[(C+D)-B]+(4+ D)
[(A@B/\C)V(BVA/\C)]/\{[(A/\B/\C/\D)VZ]@A/\D}

1.

2.
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A=2;B=8,C=5,D=4.
9 BapuaHT

[(c—D)-4]+(4-B)- B +{[(C- 4] +(B+D||-[4+ B

2: “A/\(B@E)VB/\B‘/\Z/\D}Vl(DVA)(‘DE/\ZVC‘
A=6;B=4,C=14;,D = 2.

 {lC=A)+Bl+(4+ D)-Cl+[[(C+ D) +(8+D] - B]-[C- 4]+
{[(DAA)V(_?](-DBVD}(-D (AAB/\C/\B)V(C/\Z)

A=6;B=4,C=10;D =1.

Bomnpocs! k 3amure:
— KakoBo Ha3HaueHue Kaxa0ro u3 6JI0KOB?
— Tllokaxkure Kaxaelii u3 OJOKOB Ha cxeme OBM ©  COOTBETCTBYIOIIYIO
MHTErPaJIbHYIO CXEMY Ha IIaTe.
— OO0msacHuTe, kak pabotaeT MukpoOBM Ha npumepe BHIOTHEHHSI TI000TO EHCTBUS
(Ha BRIOOD mMpernoaaBaTes).

IIpome:kyTouHasi aTTecTanus B 3 cEMECTpe - dK3aMeH IIK 1.1, V2, V3, 31, 34
[IK 1.2, VY1, 33, 34
IIK 1.3. V1, 32

Bonpocsl k 3xk3amMmeny

Teopemuueckuii éonpoc:

1. Hudposas snextponuka. Lludpossie koapl. Knaccudukauus nndpoBbIX aBTOMATOB.
OyHKIMH aareOpsl JOTUKH.

2. Jlormueckue snmementsl HE, WJIM, W wuckmouaromee WIJIM. Oynkumm, TaOmuibi
COCTOSIHUH, yCIIOBHbIE 0003HAUEHHSI U AJIEKTPOHHBIE CXEMBI.

3. Jlornueckue snementel UJIN-HE, U-HE, uckmouaromee MJIM. Oynkumum, Tabauibi
COCTOSIHUH, YCIOBHBIE O0O3HAUEHHsS M 3JIEKTPOHHbIE CXeMbl. ba30BBIA JOrMUECKUI 3JIEMEHT.
TTIL.

4. Mudparopsl. JeumdpaTtopsl. QyHKIMOHAJIbHBIE CXEMBL. WNHaukatopsl:
ra3opaspsHble, 7-CETMEHTHbIC, MAaTpPUYHbIC, XUIKOKPUCTAIUIMYECKHUE; YCTPOMCTBO, CXEMBI
BKJIFOUEHUS U NIPUHLUIIBI YIIPABICHMUS.

5. MyJbTUIUIEKCOPBI U IEMYJIBTUILIEKCOPHI, (QYHKINOHAIBHBIE CXEMBI.

6. IlomycymmaTop. OnHopa3psaHblii cymmarop. MHoropaspsansiii cymmatop. Ludposoit
KoMItapaTop. OyHKINOHAIBHBIE CXEMBI, CXEMbI BKJIFOUEHHSI U IPUHLNIIBI YIIPABIICHHUS.

7. RS - tpurrep; D - tpurrep; T — tpurrep. @ yHKIMOHAIBHBIE CXEMBI, CXEMbI BKJIIOUEHUS
Y IPUHIUIBI yIIpaBieHUs. J(enuTens 4acTOThl Ha TPUITEpax.

8. IlapamienpHble U MOCIEAOBaTEIbHBIE PETUCTPBl HA D — Tpurrepax. Peructpsl casura.
QYHKIMOHAIBHBIE CXEMBI, CXEMbI BKJIFOUEHHUS U IPUHIUIIBI YIIPABICHUS.

9. Cuetunk wumnynascoB. OcHoBHblE mnapaMmerpbl. CHUHXPOHHBIM W ACUHXPOHHBIN 4-
pa3psAaHbIi cueTyuK. OyHKIMOHAIBHBIE CXEMBI, CXEMbI BKJIIFOUEHHS U IIPUHIINIBI YIIPABJICHHUS.
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10. TlonsiTHe 00 WHTETpaJbHONW DJIEKTPOHHUKE, MHKPODJICKTPOHMKA. HTerpaibHbie
MUKpocxeMbl: kinaccudpukanuu. Cepun. MapkupoBka. [{okoneBka. TUnbl KOpmycos.

11. IlnanapHas TEXHOJOTMsSI NPOM3BOJACTBA AKTUBHBIX W IIACCUBHBIX 3JEMEHTOB
MONyIIPOBOJIHUKOBBIX,  TUICHOYHBIX M  THOpUIHBIX  MuKpocxeMm. llpencraBinenue o
HAHOJJIEKTPOHUKE.

12. TlonstTe o0 MHKpOIpoIECCOpPEe U MHUKPOKOHTposuiepe. TwumoBas CTpyKTypa
MHUKpOnpoIieccopa 1 MUKpoKoHTpoiepa. Hasnauenne 6ioxoB. O6mactu npumenenus. [llnanas
OpraHu3alysi KOMMYTaIlMd CUTHAJIOB.

13.  Cxewmb1 O3V u I13V.

14. Apudmernko-jgorndeckue yctporcra. Cxema BKIIOUEHHUS U IPUHITUIIBI YITPABICHUS
4-pazpsnabim AJTY Ha mukpocxeme K155UIT3.

IKcnepumeHmanvbHblil 6ONPOC:

1. IIpoBeprTe paboty mnorumueckoro snemeHta M-HE ¢ momomipio ocuummnorpada wim
Ta0JIMI UCTUHHOCTH, HaYepTUTE BpeMeHHble quarpammsl (13 JIP 1).

2. IlpoBeprTe paboty moruueckoro anemernta MJIM-HE ¢ momomieio ocimiiorpada win
Ta0JIMI UCTUHHOCTH, HaYepTUTE BpeMeHHble quarpammsl (13 JIP 1).

3. IIpoBeprTe paboTy Joruueckoro 3nemMeHTa 21 ¢ momonibio ociuuiorpada iy Tabiui
UCTUHHOCTH, HAYEPTUTE BPEMEHHbIE Tuarpammel (u3 JIP 1).

4. IlpoBeprTe paboty noruyeckoro snemeHta 2MJIM ¢ momompio ocuuiuiorpada win
Ta0JIMI UCTUHHOCTH, HaYepTUTE BpeMeHHble quarpammsl (13 JIP 1).

5. IlpoBeppTe paboTy Jnormueckoro a3yeMeHta wuckimovaromee WJIM ¢  momombio
ocuusuiorpaga wiv Tabaul] ICTUHHOCTH, HAaUepPTUTE BpeMeHHbIe AuarpaMmsl (u3 JIP 1).

6. [IpoBeppTe pPabOTy MyJNBTUIUIEKCOPA C TMOMOIIBI0 OcHwLIorpadga, HauepTUTe
BpeMeHHbIE AuarpaMmsl (13 JIP 5).

7. IlpoBepwTe paboTy nemudpaTopa, HAYEPTUTE BpEeMEHHbBIE AuarpaMMsl (13 JIP 5).

8. IlpoBepbTe paboTy cymmaropa, HauepTUTe BpeMeHHble quarpammsl (13 JIP 6).

9. IIpoepwTe padboty RS-Tpurrepa, Haueptute BpeMeHHbie quarpammsl (13 JIP 2).

10. TIIpoBeprte paboty D-Tpurrepa, HauepTuTe BpeMeHHbIE AuarpaMmsl (u3 JIP 2).

11. TIIpoBepbTe paboTy perucrpa cliBura, HaYepTUTE BpeMEeHHbIe nuarpammel (u3 JIP 3).

12.  IIpoBepbTe paboTy cueTurKa, HAYEPTUTE BpeMeHHbIe quarpammsl (13 JIP 4).

13. TIIpoBepbte padoty O3V ¢ momompto ocimuniorpada (u3 JIP 7).

14. C nomompto AJIY HaliuTe pe3ysbTar CIeAyIOMUX AeUCTBUN Haa yuciamu A u B:
CyMMa, pa3HOCTb, OTPULIAHNE AU3IBIOHKINU, KOHBIOHKIMS, UcKiItovatomee NJIN, otpunianue A;
pe3yibTaT npejcTaBbTe B Bue Tadmuisl (u3 JIP §).
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