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Meroaundeckue ykazaHus pa3paboTanHbl B cooTBeTcTBHM ¢ TpeboBanusmu ®I'OC BO B
YacTH COJEP KaHUS U YPOBHS IMOATOTOBKH BBITYCKHUKOB 10 HamnpaieHuto nmoarotosku 09.03.02
HudopmalinoHHbIE CUCTEMBI U TEXHOJIOTHH.

B MeTonnuecknx ykazaHUSX U3JIAraroTcs 1M, 3aJJa4d U MPUBEJICHBI MTOPSII0K BBIMOJIHE-
HUSl Ja00paTOPHOTO MPAKTHKYMa, 00paOOTKHM SKCIEPUMEHTAIBHBIX JTAaHHBIX, OCHOBBI TE€OPUH,
ONMCAHUE ONBITHBIX YCTAHOBOK, MEPEYEHb KOHTPOJIbHBIX BOMPOCOB JIJIsl CAMOTIOITOTOBKH U CITH-
COK PEKOMEHJIyeMOW JIUTeparypbl. PaccMOTpeHbl OCHOBBI TEOPHH, HE OTPaXCHHbIE B yueOHOU
JTUTEepaType, U MPUBEACHBI METOAMKH BBIMOJTHEHUS YKCIIEPUMEHTAILHONU 9acTH PaboTHI.
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Opranuzanus JJaGOpPaTOPHOT0 NPAKTHKYMA

Bce naGoparopuble npoBoasaTcs gppoHTanbHO. [loarpymnma cTyaeHTOB pac-
npeaessaeTcs npenoaaBaTesieM Ha Opurajipl no 2 — 4 yenoBeka.

Kaxxnoe 3aHsTHE COCTOUT U3 YETHIPEX ATANOB: MOATOTOBKH K JJaOOpaTOPHOH
pabote; mpenBapUTENbHON Oeceibl IpenojaBaTess; BBINOJIHEHUS J1a00opaTOpHOIL
palboTHI; COCTABIICHUS OTYETA U 3alIUTHI BHIMIOJTHEHHON paOOTHI.

B xone nmpenBapurenbHON Oecelpl MPENoAaBaTeslb PAaCKphIBAET CMBICI U
1EJb MPEACTOSIICH pabOThl, HAMTOMUHAET OCHOBHBIE MOJIOKEHUS TEOPHUH, pa3oupa-
€T METOJIUKY CJIO)KHBIX M3MEPEHUI U MPOU3BOIUT JOMYCK K paboTe MO pe3yJibTa-
TaM YCTHOTO OIpoca.

[ToaroroBka k paboTe MPOBOAUTCSA CTYACHTAMU CAMOCTOATEIHHO U BKIIIOYA-
€T MOBTOPEHUE TEOPETUYECKOTO MaTepHualia, OTBEThl Ha KOHTPOJIbHBIE BOMPOCHI,
3aroTOBKY TaOJHII [JIsl OTYETA U BHIMIOJIHEHNUE TIPEIBAPUTEILHBIX PACUETOB.

[Iutranue Ha cMeHHbIe ycTporicTBa (+5B, +15B, —15B) nogaercs nocne npo-
BEpPKU TMpEnojaBaTeieM WIH JIaDOpAaHTOM MPAaBUIBHOCTH COOPKH HUCHBITYEMOMN
CXEMbl U TIONYyYEHHUS! pa3pelieHus Ha TPOBEICHHE SKCIIEPHUMEHTAIbHBIX padoT.
[Tocne okoH4yaHust paOOTHI, MPEXJE YEM BBIKIIOYUTH NMUTAHUE, CTYACHT JOJKEH
MIOKa3aTh MOJyYEHHbIE PE3yIbTaThl IPEMOAABATENIO.

B oTdere momxHBI OBITH IPUBEACHBI: UCCIIETyEMasl CXeMa; TaOIUIIBI PE3YITh-
TAaTOB M3MEpEHUs; HEOOXOAMMBbIE pacueThl; OTBETHl HA KOHTPOJIbHBIE BOIPOCHI.
Xoa BBITIOJNIHEHUST PabOT JODKEH COMPOBOXKAATHCS KPATKUMH MOsicHEHUsIMU. [1o-
CJie BBINIOJHEHUS PabOTHI CTEHT U MPUOOPHI 00ECTOUNBAIOTCS, ChEMHBIE 2JIEMEHTHI

N COCANMHUTCIIBHBIC IIPOBOAA ITPCABABIIAIOTCA IIPCIIOIAaBATCIIIO HIIHN na60paHTy.



Kommiekr 1aGoparopHoro ooopyaoBanusi Tuna K32

KommutekT mabopatopHoro o6opyaoBanus K32 cocTOMT U3 CIEIyIOMIMX COCTaB-
HBIX 4YacTel (CM. puc. Ha cTp. 5): Omoka ymnpasnenus: komiuiektoM (BYK); Gmoka
myiasTUMeTpa K32 (BM K32) (manee MmynbTUMETp); YCTPOHCTBA BCIIOMOTATEIbHO-
ro mus ocuuuiorpador tumna JI31 (manee reHepaTop); KacCceThl YCTPOMCTB CMEH-

HbIX (YO).
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BYK coctout u3 cnemyronmx yactei (CM. puc. Ha CTp. 6): mepeaHeit naHenu
(ITIT); mporpammatopa cepun umnynbcoB (IICH); 61oka 1udpoBoil MHIAUKAUU
(bLIN); 6;oka ananoroBbix curHayioB (bAC); 6moka nutanus (BIT).

Opranbl ynpasnenus Ha [II[1 BYK o0benuHeHsl B rpynmbl COTJIACHO MX

A|B
byHKIMOHATFHOMY Ha3HaueHHio. O0O3HaYeHHE «  —— » Yy KHOIIOK O3Hayaer,

YTO C€CJIM KHOIIKa HC Ha)XaTa, TO BBIIIOJIHSACTCA (bYHKHI/ISI A, a €CJIM HaXXaTa, TO BbI-

noJsHseTcs: pyHKuus B.
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CBeTonoAbl HAJT KHOMIKaAMU CITYKaT JUIsl MHAUKAIUKA cpadaThIBaHUSI KHOIIOK
— CBETOJMO/IbI CBETATCS NPHU HaxkaTou KHOMKe (KpoMe kHonkU «ITYCK») u curna-
AU3auuu 00 UCIPABHOCTH JIEKTPUUYECKON IENH, KOTOPYI0 KOMMYTHPYIOT € IIOMO-
1IpI0 KHOMOYHOTro nepekitouaress. Knonku nox Hagnucsto «I TIPOTPAMMATOP
KOIOB» cmyxaTt ajisi reHepaliii KOMOWHAIIMM CUTHAJIOB <«JIOTMYECKUM HYJIIbY
(«0») — mocrostHHOrO HarpsikeHus: ot 0 10 0.4 B — unm «iorndeckasi equHUIIA

(«1») — mocTosTHHOTO HampsiKEeHUs BeIuunHou ot 2.4 1o 5 B, renepanus «1» npo-
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MCXOIUT TIPU HaXKaTou KHOMKe, a «0» — npu HeHaxkatoil. KHomku « » CIIy-
*aT Juisi BeiOopa pexkuma padotel BIIM. Kunomku «20», «21», «22», «23» nop
Hagnucelo «[IPOI'PAMMATOP CU» npennasHaueHsl Juisi HaOOpa ABOMYHOIO
KOJla KOJIMYECTBA MMITYJIbCOB B cepu, renepupyeMoi I'CH, unm HoMepa KaHala
npoxoxaeHus umiyiabcoB (KITM). Kuomka «IIYCK» cimyXuT 1js BKIIOYCHUS
I'CHU. Knonka «YCTAH 0» cayxurt qis yctaHoBkM ['CH B UCXOIHOE COCTOSIHUE.
[ICH npenHa3HaveH i FeHepaliy Mayek UMITYJIbCOB OT OJIHOTO JI0 MSATHAALATU UM-
MyJbCOB B CEPUHU C aMIUTUTY0i oT 2.4 1o 5 B miis koMMmyTanuu mudpoBbIX CHUT-
HaJIOB, MOCTYMAIOIIUX C IUIAT CMEHHBIX YCTPOWCTB HA BXOJIbI KOMMYyTaTopa W JJisi

re€HepalU MPSAMOYTOJIbHBIX UMITYJILCOB C aMIIUTY 10 OT 2.4 110 5 B.



JlabopaTopHnasi padora 1

UccaenoBanue padoThl JJOrH4eCKHX IJI€MEHTOB

Hean padoThl: uccineqoBaTh (PYHKIIMOHATBLHBIE BO3MOXKHOCTH U H3YYHThH

ANEKTPUUECKUE CBOMCTBA JIOTHYECKUX DJIEMEHTOB.
IIporpamma padoTbI

1. CoctaBUTh TAaOIUITEI HCTHHHOCTH UCCIEAYEMBIX 3JIEMECHTOB.

2. [TocTponTh BpeMEHHBIE THArpaMMbl paOOTHI.

3. 3anucaTh JIOTUYECKUE YPABHEHHUS.

4. OnpeaenuTs TUIBI UCCIEAYEMbIX 3JIEMEHTOB.

5. U3meputh ¢ mOMOIIbI0 MyJIbTUMETpa (ocuuiuiorpada) HampsHKeHUE Jo-
rudeckoro HyJst UQ u moruueckoit equHuIpl Ul mpuMeHsieMbIX 371EMEHTOB.

6. CocTaBUTh M 3alTUTUTH OTYET MO PE3yIbTaTaM MPOBEIACHHBIX MCCIIEIOBA-
HUM.

Kparkue cBegeHus U3 TeOpUHn

bynesa anrebpa onepupyeT ABOMYHBIMU ITEPEMEHHBIMU — JIOTHYECKUM HY-
agem 0 u oruyeckor eauHuIe 1. DTH nepeMeHHbIe UCTIOIb3YIOTCS ISl TOCTPOe-
HUs OyseBoi wim nepeximovarenbuon Gynkun f(x1,x2,...,xN) oTHOCUTENTBHO ap-
rymMeHToB x1,x2,...,xN, KkoTopasi MOKET NPUHUMATh TOJIBKO JiBa 3Ha4YeHUs — 0 win
1. Jlormdeckast GyHKIIMS MOXKET OBITH 3aJ]aHa CIIOBECHO, alre0pandyeckuM BhIpa-
YKEHUEM, TaOJIUIIe NCTUHHOCTH WM BPEMEHHBIMHU JTUArpaMMaMH.

YcTpolicTBa, BBITIONHSIONIME B alliapaType JIOTHYECKUE OIEpariy, Ha3bl-
BAIOT JIOTMYECKUMH 31eMeHTaMU. [IpocTenumx JTOrnyeckux onepauuii Tpu: OTpU-

nanue (uHBepcusi) win onepauuss HE (omuceiBaercs norumueckoil (yHKImei

Y = X); noruueckoe yMHOXeHNE (KOHBIOHKIINSA) WK oneparus W (omucsiBaercs
gorudeckor ¢yHkmuedr Y = X;X3); JOTHUECKOE CIIOKEHUE (IU3BIOHKIINS) WM
onepanus MJIN (onmcbiBaetces nornyeckort pynkmuen Y = X; + Xo).

bynesa anreOpa 6a3zupyercst Ha HECKOJIbKUX aKCHOMAaX: aKCUOME OTPULIAHUS

0 =1 (uyns paBen He enuHMILE, €IMHULA PABHA HE HYJIIIO); AKCHOME JIOTHYECKOTO
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ymuoxerns 0x0=0, 1x0=0x1=0, 1x1=1; akcuome normueckoro cio-
wxeans 0+0=0,1+0=0+1=1,1+1=1.

Ha akcnomax OCHOBaHBI 3aKOHBI OYJI€BOH anreOphl: EPEMECTUTENBHBIN 3a-
KoH: X1 Xz = XoXi, X1 + Xp = Xz + Xy, couerarenbhbiit: Xi(X2X3) = XoX 1 X3, X; +
(X2 + X3) = Xz + X3 + Xs; 3akoH noBropenus: X X X = X, X + X = X; 3aKoH 00-
pamtenust: eciu X = X, TO X_l = X_Z; 3aKOH JIBOMHOW MHBEPCHU: ; = X; 3aKoH
HyJieBoro MHOkecTBa: X X 0 =0, X + 0 = X; 3aK0oH yHUBEpPCAJILHOIO MHOXeCTBa: X
+1=1, X x 1= X;3aKk0H JONOJHATEILHOCTH; X X X = 0, X +X =1; pacnpe-
nenuTenbHbId 3akoH: X1(Xo + X3) = X Xp + X1 X3, Xp + (XoX3) = (X1 + X3)(X; +
X3); 3akoH morjomeHus: X; + X1 X; = Xp, Xi1(X1+X,) = Xy} 3aK0H CKIICHBaHUS:

XXy + X1X_2 = Xy, (X1 + X)(X; + X_Z) = Xj; 3akoH uHBepcuu (/le Moprana):

XiXo = Xy + Xy, XXy =Xg + Xy, Xq + X, =Xy x X,

[IpumMeHeHne 3TUX 3aKOHOB MO3BOJISIET PEaTU30BaTh 3aJJaHHY IO JJOTUUYECKYIO
(GYHKIUIO Ha pa3IMYHBIX JOTUYECKUX DJIEMEHTAX.

B 3aBrcHMOCTH OT BHJIa BBITIOJTHIEMOM JIOTHYECKON (PYHKIIMK B 0003HAUCHUSIX
MHTETPATLHBIX MUKPOCXEM HCHOJB3YIOT CIIEAYIOIIUE TUIIOBbIE coueTaHus OykB: JIA —
anemenT U-HE; JIU — snement U; JIE — sanement UJIMN-HE; JIJI — sanement NJIM; JII1
— MPOYHE JIOTHUECKHE (PyHKITHH.

[Tpu rpaduueckoM n300pake€HUHN JIOTUHYECKUX JIEMEHTOB UCIOJIB3YIOT TIPsi-
MOYTOJBHUK, B BEPXHEH YaCTH KOTOPOTO yYKa3bIBAIOT CUMBOJ (QYyHKIMHU: & — JJIs
U; 1 — nna UIN; =1 — g uckmogaromiero MJIN.

Bxo/p1 mokaspIBaloOT ¢ JI€BOM CTOPOHBI MPSAMOYTOJIbHUKA, BBIXOABI — C Mpa-
BoM. MIHBEpCHBIC BBIXOJBI M BXOJIbl BBIACISAIOT HEOOJBIINM KPY>KKOM Yy BBIBOJIA.
BrIBoabI TMTaHNS M 0OIIMH OOBIYHO HE ITOKA3BIBAIOT, JIMOO ITOJBOJIAT MX K JICBOH

WJIM TIPABOW CTOPOHE MPSIMOYTOJIbHUKA M 0003HAYAIOT 3BE3/T0UKOM.
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Pucynoxk 1.1 — Jloruueckuii anement U (a), BpemeHnHas nuarpamma (0),

Ta0auIa UICTUHHOCTH (B)

Onucanue J1a0OPaTOPHOM YCTAHOBKH

Uccnenyembie mukpocxembl K155J1JI1, K155JIA4, K155JIH1, KI155JIIIS,
K155JIE1 pacnosoxeHbl Ha medaTHOW miate cMeHHoro ycrtpoiictBa (YC) Nel2
(manpiie mo tekety YC-12), BXOasIIero B KOMIUIEKT JIAOOpaTopHOro 000py1oBa-
Hus K32. Yopasisromuye CUurHaibl MOJATCA ¢ TOMOIIBI0 KHOITOK ITPOrpamMMaropa
ko210B (I1K), pacrionokennsix Ha nuieBoi nmanenu bBYK. Curnansl Ha BXOAbl MUK-
pocxeM 3amaroTcst KHOMKaMu «1»...«4», «T»...«12» (cm. puc. 1.2). Beixognsie
CUTHAJIBI 0TOOpakaroTcst Ha U(GPOBOM TabJIO B JBOMYHOM KOJI€ UM UCCIEAYIOTCS
C IOMOIIbIO MYJITUMETPA.

IHocienoBaTeIbHOCTH BHINOJHEHUSI PA0OTHI

1. 3akpenuTth Ha KPOHIITEHHE yCcTpoilcTBO cMeHHOe Y C-12 1 yCTaHOBUTH €T0 B
pa3beM X4 yHHBepcaIbHOM 1abopaTopHOi ycraHoBKH K32.

2. BKJIrounTh NUTaHUE YCTAaHOBKHU HaxkaTueM KHONKU «CETby.

3. Bximrounts nutanne Y C-12, HakaB KHONIKY «+5 By.

4. Iepexmouatenu 10/2 noa uudpoBEIMU HHAUKATOPAMHU YCTAaHOBUTH B IO-

JIOKEHUE «2», IPU KOTOPOM UHIUIIUPYETCS HHPOPMAIIHS B TBOUYHOM KOJIE.
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PI/IcyHOK 1.2 - CDYHKHI/IOHaJILHaH CXCMa YCTAaHOBKH IJIA UCCICIOBAHUA

JJOTNMYCCKHUX 3JICMCHTOB

5. OnpenenuTs JOTHYECKHE 3JICMEHTHI, TTo1aBast Ha BXObI AneMerToB D1, D2,
D4, D5 paznuunbie KOMOMHAIIMY HYJIEW U €IMHUIL IPOrPaMMaToOpoM KoJI0B. Pe3yibra-
ThI UCCJICIOBAHMUS TIPEJCTABUTh B TaOJMIIE UCTUHHOCTH M Ha BPEMEHHOM JUarpamme
(mpumep nokasaH Ha pucyHke 1.1).

6. Jlis ompeneneHuss ypOBHEHW BBIXOJIHOTO CUTHaNIa (HANPSDKEHHS JIOTUYe-
ckoro Hyas UO u nmormdeckoit equuuibl Ul) anementa D3 (pucyHok 1.2) HeoOxo-
JIUMO:

a) MOJKJIIOYUTh CUTHAJIBHBIA BXOJ MYJbTUMETpA K rue3ny XSl, pacmosno-
YKEHHOMY Ha IJ1aTe;

0) 001IMii BXOA MYyJBTUMETpPA MOJKIIOUYUTD K JIFOOOW KIIEMME 3a3eMIJICHHSI Ha
ycraHoBke K32;

B) MEPEBECTH MYJIBTUMETP B PEXKUM H3MEPEHHUS MO TMOCTOSHHOMY TOKY,
MOJKTIOYUTH BXOJHOM Kabellb MyJIbTUMETPA K BXOAY V U U3MEPUTH HANPSKEHUE
IIPY HAKATON M OTXKATOM KHOTKE «12» mporpaMmaropa KOJI0B YCTaHOBKH.

7. Ilo 3aBepuieHUU pabOTHl OTKaTh KHOMKU «CeTb» U «+5B», BoiHYTH Y C-

12 u3 pazrema bYK.
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Copaep:xkanue oTueTa
B cootBeTcTBHY ¢ 00IIUMYU TPEOOBAaHUSAMHE OTUET JIOJDKEH COJICPIKATH:
— TEeMY U I1eJIb JIJA00PAaTOPHOU PabOTHI,

— nporpamMmmy paboThl;

IMPHUHIOUITNAIIBHBIC CXCMbI UCCIICAOBAHHBIX JIOTHYCCKUX 3JICMCHTOB,
— JIOTUYCCKHUC YPABHCHU:I, Ta6J'II/IHI>I NCTHUHHOCTHU U BPCMCHHBIC JTHUAI'PaMMBbI

uX paboTHI.

KoHTpoJIbHBIE BONIPOCHI K 3al[UTE J1A00paTOPHOI padoThl

1. Jlns kakux nenei NpuMeHsIOT JIOTHYECKUE JIEMEHTHI?

2. YUeM OTIMYAIOTCA MPUHIUITUATBHBIE CXEMBI JIOTHUECKUX JJIEMEHTOB, pea-
JAU3YIOMUX QYHKIUH?

3. Kak peammsoBath cxeMy «toxkaectBeHHoe WJIM» Ha snemeHTax TwHIa
2NJIN-HE nu60 21-HE?

4. Yem otsmmuaercsa TTJI or MOIT-noruku?

JlabopaTopHnasi padora 2

HUccnenoBanue padoTbl KOMOMHAIMOHHBIX JIOTHYECKHUX 1eNeH

Heab padorsl: uccienoBaTh (yHKIUOHAIbHBIE BO3MOXKHOCTU U H3YYUTh
AIIEKTPUYECKUE CBOMICTBAa JIOTMUECKHUX ILenel, COOpaHHbIX Ha 3JEMEHTax THUIla
21JIN, 2N-HE, 2NJIN-HE npu paznu4yHbIXx KOMOMHAIUSAX BXOIHBIX CUTHAJIOB.

IIporpamma padoTsl

1. DkcniepuMEHTANIbHO KUCCIe0BaTh (PYHKIIMOHAIbHBIE BO3MOXHOCTHU JIOTH-
YEeCKUX LeNed M 3aloJHUTh JJIA Pa3IMYHbIX KOMOMHAIMN BXOJHBIX CHUTHAJIOB
TaOJIMIIbI UCTUHHOCTH.

2. 3anmcaTh JOrMYECKOE YPaBHEHUE [Tl KaKI0M UCCIIELYEMOM LIETH.

3. YOpocTuTh 10ruyecKue ypaBHEHUSI.

4. CocTaBuTh U 3AIUTUTDL OTYUCT IO PE3yJibTaTaM IIPOBCACHHLIX HCCJICIOBA-
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HHUU C NpeACTAaBJICHUCM IIPUHIOHUIIMAIIBHBIX CXEM, JIOTHYCCKHX ypaBHeHI/IfI KOMOM-

HAalTMOHHBIX CXCM N BPCMCHHBIX AUATI'PaMM pa6OTI>I CXEM.
Kparkue cBegeHus U3 TeOpUHU

KoMOnHannoHHbIe JTOTUYECKUE MEMH TPUMEHSIOT IS pealu3allid CII0XK-
HBIX MEPEKIIIOYaTeIbHbIX (DYHKIIMI, KOTJIa BBIXOJHON CUTHAJl 3aBUCUT OT KOHbB-
IOHKITUY ¥ TU3BIOHKIIMA Psiia BXOJAHBIX CUTHAJOB. [Ipu 3TOM MakcuMallbHOE YucC-
JI0 TIOCTIEAOBATEIIbHBIX BKIIFOUCHHBIX JIOTHUECKUX 3JIEMEHTOB OTPEIEIISET MOPSIOK
KOMOHWHAIIMOHHOM 1IEeTIH.

Bpewms 3anepxku cpabaTtbiBaHUs KOMOWHAITMOHHOM IETH OOJIBIIIOTO TOPSI-
Ka OIpeAeNaeTCs] CYMMAapHONH WHEPIIMOHHOCTHIO MOCIEA0BATEIbHO BKIIOYEHHBIX
JIOTUYECKUX 3JIEMEHTOB. Hampumep, B 4eThIpeXbsIpyCHON KOMOMHAITMOHHOM 1IETIH
3a/iepkKa cpabaThIBaHMsI paBHA UYETHIPEXKPATHOMY BPEMEHH 3aJCP)KKH OJHOTO
JIOTUYECKOTO AJIEMEHTA.

CnoxHOCTh JorHueckoil (GyHKIUMU (M OTCIO/Ia CJIOXKHOCTh U BBICOKAsi CTOU-
MOCTh PEau3yIoNel €€ CXEMBbI) MPOIMOPIHOHATILHEI YUCITY OIeparuid W YUCITy
BXOXKJICHUW TEpPEMEHHbIX WKW WX oTpuulanuii. [losTomy noruueckue ¢GyHKIUU
Bcerjia mpeodpas3yrorcs (HO HE TPOMO3JIKUMHU BBIKJIAJKAMH C MMOMOIIBI0O AaKCHUOM U
Teopem!) crienuaabHBIMU METOJIAMA MUHUMH3AIINH.

Jns dyHKIMU ¢ HEOOJBIIUM YHUCIOM TEpeMEHHBIX (70 5...6) Haubosee
yHIOTPEOUTENHHBIM METOJAOM MHHMMH3AIUU sBIIsIeTcsl MeTon kapT Kapuno. Ha pu-
cyske 2.1 nmpejacrasieHn npuMep kapThl KapHo nist QyHKIMHM U3 YeThIpeX apryMeH-
TOB.

MuHTepMbl ToTHYecKuX QYyHKIUNA OTMEYAIOTCS €IUHUIIAMH B COOTBETCTBY-
IOIUX KJIeTKax KapThl. Ha ocHOBaHWM 3aKOHA TUCTPUOYTUBHOCTH M TEOPEM JBa
MUHTEpMa, HaXOAIINECS B COCETHUX KJIETKaX, MOTYT ObITh 3aMEHEHBI OJTHHM JIO-
TMYECKUM TPOU3BEICHUEM, COJEPKAIIMM Ha OJIHY TMepeMEeHHYI0 MeHbIne. Ecim
COCEIHUMH SIBJISIFOTCS JBE TIapbl MUHTEPMOB, TO TakKas I'PYIIa U3 YeThIPEX MUHTEP-
MOB MOXXET OBITh 3aMCHEHA KOHBIOHKIIUCH, KOTOpas CONEPKUT Ha JIBE TICPEMCHHBIC

MCHBIIIC.
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Pucynok 2.1 — Kaprta KapHo pyHKIMM 4eTbIpex nepeMeHHBIX

Onucanue J1a0OPATOPHOI YCTAHOBKH

Uccnenyembie mukpocxembl K155JIE1 (D1), K155JIH1 (D2), K155J1J11
(D3) u K155JIA3 (D4) pacnonokeHbl Ha e4aTHOM TIaTe CMEHHOTO YCTPOMCTBa
Y C-13, Bxogsiiero B KOMIUIEKT JlabopatopHoro obopynoBanus K32. Ynpasisito-
[IME CUTHAJIBI MOJAI0TCS C MOMONIBI0 KHOMOK Mporpammaropa kojaoB (IIK), pac-
NOJIOKEHHBIX Ha JnneBoi nanenu bYK. MHpopManoHHbIe CUTHABI 3a1aI0TCS C
MOMOIIIBI0O KHOTMOK «1»...«12», a BBIXOJHBIE CHUTHAJIBI OTOOpaXaroTCs Ha JIEBOM
1udpoBoM TabI0 B IBOUYHOM Ko/i€ (PUCYHKH 2.2 1 2.3).

HOCJ’IG}IOBaTe.TII)HOCTb BBINMOJIHCHUSA paﬁoTbI

1. 3akpenuTh Ha KPOHIITEWHE YCTPOHUCTBO CMEHHOE Y (C-13 1 yCTaHOBUTH €10 B
pazbeM X4 yHUBEpCaIbHOM J1abopaTtopHOi ycraHoBKH K32.

2. BxirounTh nuTaHue ycTaHOBKM HaxatueM KHOnkH «CETb» u nutanue
Y C-13, HaxaB KHONIKY «+5 B».

3. Uccnenoath noruueckue 1enu (pucyHku 2.2 u 2.3), 3aroMHuTh TaOJIHIIbI Uc-
TUHHOCTH, 3aITUCaTh 110 HUM JIOTUYEeCKHE (YHKIIMH, PEICTABIISIONIME COO0M Jornye-

CKyI0 CyMMY MUHTEPMOB, MUHUMU3UPOBATH HX.
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Pucynok 2.2 — @yHKIMOHAIbHAsA cXeMa | yCTaHOBKU AJisl UCCIIEA0BAHUS

KOM6I/IHaI_[HOHHI>IX JOTNYCCKHUX ueneﬁ
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Pucynok 2.3 — @yHkiroHanpHas cxema 2 yCTaHOBKH ISl UCCIIEIOBAaHUSI KOMOU-

Hanui nornyeckux MC

4. TlomyyeHHble TaKUM OOpa3oM JIOTMUECKUE YpaBHEHHUs MpeoOpa3oBaTh K
HeoOXoquMoMy Il peanu3auuu Buay. [locTpouTs BpeMeHHbIE JuarpaMMBbl OJTY-
YEHHBIX [10CJIE MUHUMH3AIUH JIOTUYECKUX CXEM.

Copaep:kaHue oTueTa

B cooTtBeTcTBHY ¢ 0OIMMEI TPEOOBAHUSIMU OTUET JTOJDKEH COJCPIKaTh:

— TEMY U IIeJb JJabopaTOpHOM pabOThI;

— nporpamMmmy paboThli;

— IPHUHOUIIHAIBHBIC CXCMBI UCCIICAOBAHHBIX JIOTHYCCKUX ueneﬁ;
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— JIOTHYECKHUE ypaBHEHUS, TAOIUII ICTUHHOCTH U BPEMEHHBIE THarpaMMbI
uX paboTHI.

KoHTpoJIbHBIE BONIPOCHI K 3aL[UTE J1Aa00paTOPHOI padoThl

1. /I kakux 1esei IpUMEHsI0T KOMOWHAIIMOHHBIE JIOTUYECKHUE 1IENu?

2. HazoBuTe u oxapakTepusylTe CYIIECTBYIOIINE METOJIbI MHUHUMH3AITUN
JIOTUYECKUX (HYHKIIUHA.

3. Kak paccuntbiBaeTcs BpeMs 3aJepKKH KOMOWHAIIMOHHOW JIOTHYECKOU
LETIH.

4. ITo 3amaHHBIM MPENOJABATENIEM CUTHAJIAM Ha BXOJaX cXeM (PUCYHOK 2.2
1 2.3) mpoclieIuTh U3MEHEHHUsI CUTHAJIOB Ha BBIXOJAX Ka)JOT0 JIOTUYECKOTO dJie-

MEHTA.
JlaGoparopHas padora 3

HccaenoBanue padboTel TPUITEPOB

Heab padorsl: uccienoBaTh (GyHKIUOHAIbHBIE BO3MOXKHOCTU U HM3YUUTh

AIEKTPUYECKUE CBOMCTBA TPUITEPOB PA3HBIX THIIOB.
IIporpamma padoTbI

1. U3yunTh NpUHLIKIIBI 1EUCTBUS UCCIIEYEMBIX TPUTTEPOB.

2. CornmacHo pe3yabpTaTaM JKCIEPUMEHTa COCTaBUTh TAOJMIly MCTHHHOCTH,
MOCTPOUTh BPEMEHHBIE AWarpaMMbl paOOThl U 3amUCaTh JOTMYECKHUE YpaBHEHUS
JUTSL KQXKA0TO TpUITEpa.

3. OnpenenuTh JIOTUYECKHUEe YPOBHHU B (PPOHTHI CpadaThIBAaHUS MCCIEAYEMBIX
TPUITEPOB M0 Pa3HBIM BXOJIAM.

Kparkue cBegeHus U3 TeOpuu

Ha ocHOBaHMM ABYX WJIM HECKOJBKHUX JIOTHUECKUX AJIEMEHTOB, OXBAaU€HHBIX
MOJIOKUTEIbHON 00OpaTHOM CBSI3bIO, CTPOST TPUTTEPHI, KOTOPHIE UCIIOJIB3YIOT JIMO0
JUIS 3alIOMUHAaHUs UH(OpManuu, J100 AJis cyeTa KoJIM4ecTBa UMITYJIbcoB. B 3aBu-
CUMOCTH OT peXuMa pabOThl TPUTTEPHI PA3ACISIOT HA ACUHXPOHHBIE U CUHXPOH-

HbIE (TAKTUPYEMBIE).
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[Ipocreitmmii aCHHXPOHHBIA TPUTTEP COAECPKUT ABa Bxoda: S, R u 1Ba BbI-

xona: npsamori Q u muBepcubii Q. Bxox S (0T aHIIMICKOro set — yCTaHOBKA)

CJIy’KMT JUIsl YCTAHOBKH TpUrrepa B exqunnyanoe cocrosuue (Q =1, Q = 0), a Bxox

R (oT aHrnuiickoro reset — BO3BpaT) TPUITEp yCTaHABIMBAaeTci B cocTosiue O.
KoMOuHanusa HyJeBbIX CUTHAJIOB Ha BXOJIaX HE U3MEHSIET COCTOSIHUS TPUITEpa.
[Ipy1 ogHOBpPEMEHHOM MMOJIau€ CUTHAJIOB JIOTUYECKOM €MMHMIBI Ha R- 1 S- BXozbI
Ha 000MX BbIXOJaxX OyayT HaOMIOAThCS OJUHAKOBBIE CUTHAJbBI, T. €. YCTPOHUCTBO
yTpaunBaeT (HYHKIMIO TPUTTEPA, TIOITOMY TaKO€ COCTOSHHUE HA3BIBAIOT HEOIPE/Ie-
JICHHBIM WJIY 3alpelieHHBIM.

JI71s1 MCKITFOYEHUS HEONPEIEIEHHOTO COCTOSIHUSL B TPUITEP BBOAST JOTOJIHU-
TeNbHBIA BX0J CUHXpOoHU3auu C U yCIOXKHSIOT CTPYKTYpy NOCTPOCHHUS, T. €. Jie-
JAI0T TPUTTEP JBYXCTYIEHYATHIM, OOecrieunBas cpadaThIBAaHUE OJHOU CTYIICHU T10
nepeHeMy, a BTOpPOMl CTyNeHH — MO 3ajJHeMy (PpoHTy BxojaHoro curHaia. K
YCTPOMCTBAaM TaKOTO TUIA OTHOCATCS D- n JK-Tpurrepsr.

D-tpurrep B otiinuue ot RS-Tpurrepa umeer Juisi YCTaHOBKH TOJIBKO OJIUH
D-Bxon. IIpu sTom nociie nogauu curHaia Ha C-Bxon B Takte (n+1) Ha Beixoge Q
YCTaHaBJIMBAETCSI CUTHAJ, AHAJIOTUYHBIN CUTHATY Ha D-BX0Jie B IPeAbIIyIIEM TaK-
te n. Takum obpazom, D-tpurrep (ot anrnuiickoro delay — 3amepikka) Ha OJWH
TaKT CUHXPOHHU3AIMU 3aJIepKUBaeT UHGOPMAIMIO, CYIIECTBYIONIYI0 Ha BXojae D.
Ero pabota onuceiBaercst ypaBuenuem Qn+1 = Dn.

Onucanue J1a0OPaTOPHOM YCTAHOBKH

UccnenyeMble CXeMHBIE COCIUHEHHUS PACMOJIONKEHbI HAa IEYAaTHOW IUIaTe
cMeHHOTO ycTporicTtBa YC-12, BXomsmero B KOMILIEKT JTJaOOpaTOPHOTO 000pYI0-
Banus K32. Ympapnsronme curianbsl NOJAI0TCA ¢ MOMOIIBI KHOMOK IporpaMMa-
topa koJ0B (I1K), pacnonoxennbix Ha nuieBoil nanenu BYK. Bxomgnbie curnamb
Ju1st cxeMbl Ne 1 mmogaroress KHONKaMu «1» 1 «2», a 1 cxeMbl Ne 2 — KHONKHU «3» U
«4» (pucynok 3.1). BeIxogHble CHUTHAJIBI OTOOPaXKAIOTCS Ha MPaBOM IU(GPOBOM

TabJI0 B IBOMYHOM KOJIE.
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IHocsien0BaTEJILHOCTH BBINOJIHEHHUS PA0OTHI
1. 3akpenuTh Ha KpOHIITEHHE YCTPOHUCTBO cMeHHOE Y C-12 1 yCTaHOBUTH €10 B
pa3zbeM X4 yHUBEpCAIbHOM JJabopaTopHOM ycTaHOBKH K32.
2. BxmrounTs nuTtaHue ycTtaHOBKHM HaxaTueMm kHomnku «CETDb» u nuranue
VC-12, HaxxaB KHOIIKY «+5 By.
3. Ilepexmouatenu 10/2 mox mudpamMu HHAUKATOPAMH YCTAHOBUTH B TMOJIO-

KEHHE «2», MPU KOTOPOM UHAULIUPYETCs HHPOpMAIUs B ABOUYHOM KOJIE.

Ku. IIK HG Ku. IIK HG
] —— 5 R JE—
Cxema 1 Cxema 2
2 6 4

PI/ICYHOK 3.1- CDYHK]_II/IOHaJIBHaSI CXCMa YCTAaHOBKH IJIA UCCICIOBAHUS TPUITCPOB

Tabmura 3.1

Bxon cxemsl 1 | Beixona cxemsr 1

1 2 HG5 HG6 TaOmuma 3.2

Bxona cxemsl 2 | Berxoa cxeMbl 2
3 4 HG5 HG6

R O|I0OO|F|
(eliel] el

I I
=

4. 3anomauth Ta0auiel 3.1 1 3.2 qug cxem Nel u No2 cOOTBETCTBEHHO U IO
pesynbTaTaMm paboThl CXEM OIMpeAeNuTh TUM Tpurrepa. M300pa3uth B oT4ETE Kaxk-
JIbIA UCCIIEOBAHHBINA TPUITED.

5. o 3aBepiieHnn paboThl OTKaTh KHONKU «CeTb» U «+5By», BoiHyTh YC U3
17




pazbema bYK.

Conep:xanue oTyeTa
B cooTtBeTcTBHM ¢ 0OUMMEU TPEOOBAHUSIMU OTUET TOJDKEH COJICPIKATh:

— TEMY U 1eJb Tab0paTOpHON pabOTHI;

porpammy padoThbl;

— NPUHLUIHAIBHBIE CXEMbI HUCCIEIOBAHHBIX TPUITEPOB C yKa3aHHEM BXO-
J10B;

— TabNUIIBI HCTUHHOCTU U BPEMEHHBIE IUarpaMMbl UX PaOOTHI.

KoHTpoJsbHBIE BONPOCHI K 3a1IMTE JIA00PATOPHOU Pad0ThHI

1. Kakoe cocrosiHUe SIBIAIOTCS HEONpeaAenEHHbIM 1151 RS-Tpurrepa?

2. YeM CHHXPOHHBIE TPUTTEPHI OTIMYAIOTCS OT ACHHXPOHHBIX?

3. ITo kakomy (ppoHTY cpabaTbiBaeT Tpurrep?

4. I'ne pacnoJioKeHbl LETH MOJI0KUTEIbHON 00paTHOM CBA3HM B UCCIIEIOBaH-
HBIX TpUrrepax?

5. Haznauenue n BHUABI TPUITCPOB.

JlabopaTopHasi padora 4

HccaenoBanue padboThl peBepPCUBHBIX CYETYNKOB HMITYJIbCOB

Iear padoTbl: ucciaegoBaTh (YHKIIMOHAIBHBIE BO3MOXHOCTH JIBOUYHO-

JNECATUYHBIX CYETYMKOB UMITYJIHCOB.
IIporpamma padoTbI

1. UccnenoBaTh (PyHKIMOHAIBHBIE BO3MOXXHOCTH JIBOUYHO-JIECATHUYHOTO
CUETUMKA UMITYJbCOB B PEXKHUME YCTAHOBKH HYJISl U B CYETHOM PEXHUME.

2. CocTaBUTh BPEMEHHBIE TUAarpaMMbl PaOOThI JBOMYHO-JECATUIHOTO CUET-
YHKa UMITYJIbCOB.

3. UccnenoBaTh (PyHKIMOHAIBHBIE BO3MOXXKHOCTH JBOMYHO-JECATUYHOTO

cuetunka umiyiabcoB Thna KS55ME6 B pexxnmax yCTaHOBKM HYJIs, MpEABaApHU-
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TENbHOM 3aIMCU UHPOPMALMH, IPSIMOTO U 0OPaTHOI'O CUETA UMITYJIBCOB.

4. VccnenoBaTh (PyHKIIMOHAIBHBIE BO3MOXHOCTH JIBOMYHOIO CUETYMKA HM-
mysibcoB tuna KSS5UE7 B pexxnMax yCTaHOBKM HyJIsl, IPEABAPUTENBHOM 3aMCH WH-
(opmarmu, npsMOro 1 0OpPaTHOTO CUETa UMITYJIbCOB.

5. [locTpouth BpeMeHHBIE AUArpaMMBbl paOOTHI UCCIETOBAHHBIX CUETYHKOB
B PEKMMaxX CYMMHUPOBAHUS U BBIUYUTAHUS KOJIMYECTBA BXOJHBIX HMITYJIbCOB.

6. 11osICHUTh NPUHLNII AEUCTBUS UCCIIEIOBAHHBIX CYETYHMKOB IIPU PA3IHY-
HBbIX KOMOMHAIUAX BXOJIHBIX CHUTHAJIOB.

7. CocTaBUTh U 3alUTUTH OTYET 110 JJAOOpaTOpHOU padoTe.

Kpartkue cBegeHus1 U3 TeopuHu

[TocnenoBarenpHOCTHOE LU(GPOBOE YCTPONCTBO, OOECHEUMBAIOIIEE XpaHe-
HUE CJI0Ba MH(POPMALIMK U BBIMOJIHEHUE HAJl HUIM MUKPOONEPALMH CUYETa, Ha3bIBa-
€TCSl CYETUUKOM.

ITo crocoOy KoaupoBaHUSI BHYTPEHHUX COCTOSIHUW CUETYMKH JENATCA Ha
JBOMYHBIE, JBOMYHO-AECCITUUHbIE, CYETUMKH J[)KOHCOHA U Jp.

[u¢posble cueTynku, padoTaoIUe B IBOUYHO-IECITUUHOM KOJIe, peaHa-
3HAYEHBI JUIsl CyMMHUPOBAHUS KOJMYECTBA BXOJHBIX UMITYJIbCOB B T€UEHUE (PUKCH-
POBAaHHOI'O MHTEPBAJIa BPEMEHHU C MOCJIEAYIOLIMM BBIBOJIOM PE3YJIbTAaTa YEPE3 Jie-
mudpaTop Ha UHAUKATOPHBIE YCTPOMCTBA.

B TTJI-MukpocxeMax JBOMYHO-AECATUYHBIX CUETUYMKOB MCIOJB3YIOT OObIY-
HO 4 Tpurrepa, nepBblii U3 KOTOPBIX JEIUT 4aCTOTYy BXOJHOI'O CUTHAJIa HA 2, a Ha
TpeX JIPYTUX TPUITEPAX BBITOIHIETCS JEJIEHHE YacTOThl B 5 pa3. [Ipu coenunenun
BBIX0/Ia IEPBOTO TPUITEPA C BXO0M BTOPOTO Ha BbIXO/AAX cueTynKa (hopMupyercs
4 pazpsiga IBOMYHO—IECITUYHOTO Koja 1-2-4-8. [Ipu mocrienoBaTeIbHOM MOIKITIO-
YEHUU JIBYX MUKPOCXEM JBOMYHO—AECCATUUYHBIX CUETUYMKOB (POPMHUPYIOTCSA & pas-
PSAI0B IBOMYHO-AeCATHYHOTO Koja (1-2-4-8-10-20-40-80) u . 1.

PeBepcuBHBIE CUETUMKH MPEJHA3HAYEHBI JUIsI CYMMUPOBaHUs JIMOO BHIYUTA-
HUS KOJMYECTBA UMITYJIbCOB, MOJAABAEMbIX Ha cueTHBIM BXoA. [lo mpuHuuny nei-

CTBHA PCBCPCHUBHLIC CUCTUMKH PaA3AC/LIIOT Ha CHHXPOHHBIC M aCHMHXPOHHBIC. B
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CUHXPOHHBIX CUETYMKAX BXOJHOW MMIYJLC MOCTYNAET OAHOBPEMEHHO HAa BXO/IbI
CUHXPOHU3AIMK BCEX TPUTTEPOB, BXOISIINX B CTPYKTYPY CUETUHKA, [IOITOMY Cpa-
OaTbIBaHUE ITUX TPUITEPOB MPOUCXOAUT OJHOBPEMEHHO JIMOO0 MO MEpeTHEMY, JIH-
00 1o 3amHeMy (GPOHTY BXOJIHOTO UMITYJIbca. B aCHHXPOHHBIX cYeT4YMKax cpada-
THIBAaHHE KaXJOTO IMOCIEAYIOMIET0 TPUITEPa, BXOISIIETO B CTPYKTYPY CUETUMKA,
IPOUCXOAUT TOJIBKO TMOCJE TEPEeKIIUYeHNs TNpeabayiero. BenencTBue 3toro
MIPOUCXOIUT HAKAIIMBAHUE BPEMEHHM 3a/IEPKKU cpadaThiBaHus, U B N-pa3psaHoM
CUeTUrKe 3a/iepkKa cpadaTeiBanust N-ro paspsiga B (N — 1) pa3 GombIine 3aaepKKu
cpabaThIBaHUs MEPBOTO pa3psia CUeTUUKA.

Jlia pacupeHus: PyHKIMOHAIbHBIX BO3MOKHOCTEM KPOME CUETHOI'O BX0/a
B MHKPOCXEMaX pPEBEPCHUBHBIX CUETUMKOB HCIOJIB3YIOT BXOJbI YCTaHOBKH (cOpo-
ca), MpeABapUTEIbHON 3alMCH U BXOJ MEPEKIIOYEHUs] HAIpaBieHus cueta (CyM-
MUpOBaHUs 100 BeIYUTaHMA). [Ipy momade ynpaBisioIero CUTHala Ha BXOJ pe-
BEPCHUBHOTO CUETYHMKA yCTAaHABIMBAIOTCA YPOBHU JIOTUYECKOTO HYJISI HE3aBHCHMO
OT KOMOMHAIIMY CUTHAJIOB Ha Apyrux Bxojax. [Ipu monade ynpaBisiomero cura-
Ja Ha BXOJ MpeABapUTEIbHON 3amucu (BXO MPEeayCTaHOBKH WM V-BXOJ) HA BbI-
X0JlaX CueT4yMKa MOsBIIAETCA MH(OpMalMs, aHaJIOTUYHAasi TOW, KoTopas Oblia Io-
naHa Ha D-Bxo/bl (MH(DOpMAMOHHBIE BXO/Ibl) CUETUUKA.

Oc00EHHOCTBIO BPEMEHHBIX JUarpaMM pabOoThl PpEBEPCUBHOIO CUETUHKA SIB-
JsieTcs cpabaThlBaHUE TPUITEpPA CTapIIEro paspsijia 1o 3aJHeMy (PpPOHTY BBIXOJHO-
ro UMIyJIbCa TPUTTEpa MIIAIIETO pa3psaa B PeKMME CYMMHUPOBAHUS U HA00OPOT
(cpabaThiBaHuE TpUTTEpa CTApIIETO pa3psna Mo mnepenHeMy (POHTY BBIXOTHOTO
UMITyJIbCa TPUTTEpa MIIAIIIETO pa3psaa B PSKUME BHIYUTAHNUSA).

Brimyckaemple MUKPOCXEMBI PEBEPCHUBHBIX CYETUNKOB UMEIOT, KaK MPaBUIIO,
4 pazpsina (IBOMYHBIX JIMOO JBOMYHO-ACCITHYHBIX). YBEIWYEHUE DPA3PSAHOCTH
CUETYMKOB BBITIOJHSIOT 32 CUET TOCIIEA0BATEIBHOTO COeTUHEHHsI MUKpocxeM. [Tpu
ATOM CUETHBIC BXOJBI MOCIEAYIONMEH MUKPOCXEMBI MOJAKIIOYAIOT K BBIXOAAM Tie-
PENOIHEHUSI TPEABLAYIIEH MUKPOCXEMbI CUETUHKA.

Muxkpocxembl K155ME6 u KI155SUE7 —uersipexpa3psiHble peBEPCUBHBIE
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CUYETUYMKHU, aHAJIOTHYHBIC 110 cTpykType. Cuetunk UE6 (pucyHok 4.1, a) — nBond-
HO-JecATUYHBIN, a cueTuuk UE7 (pucyHnok 4.2, 0) — nBonuHbIii. UMIyIbCHBIE Tak-
TOBBIC BXOJIBI JIJIs cueTa Ha yBennueHue Cu (BeiBox 5) u Ha ymeHbineHne Cd (Bbi-
BOJ 4) B 3TUX MHUKpOCXeMax pasjeibHbie. COCTOSHHE CUSTYMKA MEHSAETCS IO TO-
JIO)KUTENBHBIM MepenagaM TaKTOBBIX UMITYJILCOB OT HU3KOT'O YPOBHS K BHICOKOMY
Ha KaXJIOM M3 3TUX TaKTOBBIX BXOJIOB.

JIJist ynponieHus: MOCTPOCHUsI CYETUUKOB C YKCIIOM Pa3psioB, MPEBBIIIAI0-
UM Y9E€ThIpe, 00€ MUKPOCXEMBI UIMEIOT BBIBOJIBI OKOHYAHUS CUETa HA YBEIIMUCHUE
(Tcu, BeiBox 12) u Ha ymenbinenue (TCd, BeiBog 13). OT 3TUX BBIBOJOB OepyTCs
TaKTOBBIE CUTHAJIbI IEPEHOCA U 3a€Ma ISl TOCIEAYIOIIErO U OT MPEIbIAYILIETO Ye-
TBIPEXPA3PSAHOTO CUETUYHKA. J(ONMOJHUTENBHON JIOTUKHM IMPHU MOCIEA0BATEIHbHOM
COCIMHEHUU JTHUX CUYETYMKOB He TpeOyercs: BbiBoAbl Tcu u TCd mpenbimyrieit
MUKpocxembl npucoeaunstores K BeiBogaMm Cu u Cd nmocnenyromeit. [lo Bxogam
paspetienus napaiensHoi 3arpy3ku PE u copoca R 3ampemiaercs aeiicTBue Tak-
TOBOM MOCJIEAOBATEIbHOCTH W AAIOTCSI KOMAaH[Ibl 3arpy3Kd 4YeThIPEXpa3psIHOIrO

KOJIa B CUETUUK WIH €T0 copoca.

15 15

—{D1|CT2/10| 1 |3 —{D1|CT2/10| 1 |3

o 2 |- 1P 2|

e 4 |8 e 418

Z 1ps 8 |~ Z 1ps 8 |-~

M le M le

14 |5 14 |

S | L1 > 12 2 >4 1 *15 12
13 13

4_[(-1 éﬂ 4_[(-1 EGF

a) 0)

Pucynok 4.1 — Cuetuuxu K155UE (a) u K1551UE7 (6)

B mukpocxemax NE6 u UE7 cueTunkyu OCHOBaHbI Ha YETHIPEX JABYXCTYIICH-

YJaTbIX TpUITCPAX «MACTCP-IIOMOIITHHK. I[@CSITI/I‘IHBII\/'I CUCTUHUK OTIMYACTCA OT
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JIBOMYHOTO BHYTPEHHEW JIOTUKOM, ympapiswoume Tpurrepamu. C4eTYMKA MOKHO
MEePEBOJIUTh B PEKUMBI COpoca, mapajuieIbHOM 3arpy3ku, a TakKe CUHXPOHHOTO
cyeTa Ha YBEJIUYEHUE U YMEHbIIICHUE.

Ecnu na Bxon Cd mojaercst UMITY IbCHBIHN TIepernaji OT HU3KOTIO YPOBHS K BbI-
COKOMY (IaeTcsi KoMaHAa Ha yMeHbIleHHe — down), OT COJAEPKHUMOTO CUETYHKA
BbluMTaeTCs 1. AHanoruyHblil mepenaja, nmogaHHbl Ha Bxoje Cu, yBeIMYMBAET
(up) cuer Ha 1. Ecnm a1 cyeTa MCHOIB3YeTCsl OJMH M3 3TUX BXOJOB, Ha JPYyroM
TaKTOBOM BXOJ€ ClIeAyeT 3a(UKCHUPOBATh HAMPSIKCHHUE BBICOKOTO JIOTHUECKOTO
ypoBHs. IIepBblil TpUTTEp CUETUMKA HE MOXKET MEPEKIIOUNUTHCSA, €CJIM Ha €r0 TaK-
TOBOM BXOjI€ 3a()MKCUPOBAHO HAIPSHKEHUE HU3KOro ypoBHA. Bo nzbexanue omiu-
OOK MEHSITh HaIlpaBJIEHUE CUYETa CIEAYET B MOMEHTBI, KOT/Ia 3aIlyCKaIOIIUN TaKTO-
BbIli UMITYJIC TIEPEIIEN Ha BBICOKHM YpOBEHbB, T. €. BO BpEMsI IJIOCKON BEPIIHHBI
UMITYJIbCA.

Ha Brixogax Tcu (okoH4yaHue cyeta Ha yBenaudeHue, BbiBoA 12) u TCd
(OKOHUYaHWE cueTa Ha YMEHbIIIEHHE, BBIBOJ 13) HOpMabHBIM ypPOBEHb BBICOKHU.
Ecnu cuer goctur makcumyma (tmdpa 9 ans UE6 u 15 gns UE7), ¢ npuxonom
CJIEAYIOIIEr0 TAKTOBOrO nepenana Ha BxoA Cu OT BBICOKOTO YPOBHS K HU3KOMY
(6onee 9 unu Gosiee 15) Ha BbixoAe Tcu mosiBUTCS HU3KOEe HampspkeHue. [locrne
BO3BpaTa HaIpsDKeHHUS Ha TaKTOBOM Bxoj€ Cu K BBICOKOMY YPOBHIO HAIpsiKEHUE
Ha BbIxojge TCd ocraHeTcs HHU3KHM €I Ha BPEMs, COOTBETCTBYIOIIEE JBOMHOMN
3aJ€p>KKE NMEPEKITIOUCHUS Jorudyeckoro anemenTa TTJIL.

Ananornyno Ha Beixojie TCd nmosiBnsieTcst HanpsHKEHUE HU3KOTO YPOBHS, €C-
v Ha BxoJ Cu mpuuien CYeTHBIN nepenaj HU3Koro ypoBHs. IMnyJibcHbIE niepena-
16l oT BeIXoJ10B Tcu u TCd ciyxar, Takum 00pa3oM, Kak TaKTOBbBIE JJIsI OCTETY-
foiux Bxoa0B Cu u Cd npu KOHCTPYUPOBAHUU CUETYMKOB OOJIE€ BBHICOKOTO TO-
psanka. Takue MHOrokackaanwsle coequueHus cuetunkoB ME6 u ME7 ne momHo-
CTBIO CHUHXPOHHBIC, MOCKOJIbKY Ha TMOCJICAYIOIIYI0 MUKPOCXEMY TaKTOBBIH HM-
IIyJIbC MEPEAAETCS C ABOMHOU 3aI€PKKON NEPEKITIOUCHUSI.

Ecnu na Bxoa paszpeuienust napayensHon 3arpy3ku C (BeBoa 11) momats
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HaIpsHKEHUE HU3KOTO YPOBHSI, TO KOJ, 3a()MKCUPOBAHHBIN paHee Ha Mapalijielib-
HbIX Bxojax D1...D8 (BeiBoasl 15, 1, 10 1 9), 3arpy»aercst B CYETUYUK U TOSBIISCT-
cs Ha ero BeIxojax 1, 2, 4, 8 (BeIBOARI 3, 2, 6 U 7) HE3aBUCUMO OT CUTHAJIOB Ha
TaKTOBBIX BXxojax. CienoBareiabHO, Onepalus MapajijleIbHONW 3arpy3Kd — acHH-
XpOHHas.

[TapanmenpHBIA 3allyCK TPUTTEPOB 3ampemiaeTcs, ecilid Ha BXoj cOpoca R
(BeiBOX 14) mogaHo HampsikeHue BbhICOKoro ypoBHs. Ha Bcex Brixomax Q ycraHo-
BUTCS HU3KUI ypoBeHb. Eciiu Bo Bpems (M mocie) onepanuid copoca U 3arpy3ku
npuaet TaktoBbli iepenana (ot H k B), Mukpocxema npuMeT ero Kak C4eTHBIM.

Cueruuku K155UE6 (74192) u K155UE7 (74193) notpebmsitor Tok 102 MA.
MajiomoliHbIe BapUaHThI 3TUX MUKPOCXeM ¢ nepexogamu [1IoTku uMeroT Tok moTpeo-
neHus 34 MA. MakcumalibHas TakToBasg dactora 25 MI'1, Bpems 3aJIep>KKH pacIpo-
cTpaHeHus1 curHasia oT Bxoga Cu 1o Bbixona Tcu 26 HC, aHAIOTUYHBIE 3aJACPKKA OT
Bxojaa C 1o Bbixoga 8 cocrapisitoT 40 He. Bpemst neficTBus curnaia copoca (0T Bxoja
R 10 BeIX010B) 35 HC.

Ha pucynke 4.2,a nokazana quarpamma padoTsl aecatiyHoro cuerunka UE6, rie
0003Ha4YEHbI JIOTUYECKHE TTEPEXO0Ibl CUTHAJIOB IIPU CYETE HA YBEIWYECHUE U YMEHBIIICHHE.
Kosbrepoii cuer Bo3MoxkeH B npenenax 0..9, ocTabHbIE IECTh COCTOSIHUM TPUITEPaM
3anpereHsl. Konpo cuera it aBomuHoro cuerynka ME7 BHYTpeHHMX 3alpeToB HE
uMeeT (CMOTpUTE PUCYHOK 4.2,0).

Onucanue J1a0OPATOPHOI YCTAHOBKHU

Uccnenyembie mukpocxembsl K155SUE6 (D2) u KIS5UE7 (D3) pacnomnoxe-
HbI Ha TIYaTHOM I1aTe cMeHHOTo ycTpoiicTBa Y C-16, BXOASIIEro B KOMIUICKT Jia-
ooparopHoro odopyaoBanus K32. Yrpasstomue curHanbl HOJAIOTCS ¢ TOMOUIbIO
KHOMOoK nporpammaropa kofoB (I1K) u nporpammaropa cepun ummynscos (IICH),
pacnosioxkeHHbIXx Ha JmrneBor maHenmu BYK. Bribop mukpocxemsr D2 wmm D3
ocyuiecTBisieTcs: KHonkaMu «14» u «16» (pucyHok 4.3). Curnanel Ha UHPOpMa-
IIMOHHBIE BXOJbl MHUKDPOCXEM [UJIsl HapajUIeIbHOW 3arpy3kd JaHHBIX 3aJ1al0TCs

KHOTIKaMU «1» + «4», a 3anuck nHMOpMAIIH I 00€rX MUKPOCXEM KHOTKOU «9».
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Copoc conepxumoro cuerunka D2 ocymiecTBisiercss kHonko «10», a cuerunka
D3 — xHonko#t «11». BeixoaHble CUTHANIBI MHIUIMPYIOTCS HA JIEBOM Ta0JIO B JIBO-

HNYHOM KOJC€.
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Pucynok 4.2 — JIlmarpammsl pa6otsl cuetunkoB UE6 (a), UE7 (0)

HOCJ’IG}IOBaTeJ'IbHOCTb BBINMOJIHCHUSA paﬁOTbI

1. 3akpenuTth Ha KpOHILUTEHHE ycTpoilcTBO cMeHHOe Y C-16 1 ycTaHOBUTH €0 B
pazpem X4 yHHBepcallbHOM TabopaTopHOit yctanoBku K-32.

2. BxirounTh nuTaHue ycTaHOBKM HaxkatueM KHonku «CETb» u nutanue
Y (C-16, HaxxaB KHOTIKY «+5 By.

3. Ilpu uccnenoBaHuu peBEpPCUBHBIX cueTuynkoB D2, D3 (cm. puc.
4.2) ynpaBisitollle CUTHAJBI MOJaBaTh HAXKATUEM KHOMOK «1»...«4», «9», «10»,
«11», «14» n «16» nporpammaropa koj10B. Haxkaroe cocTosHue KHOMOK COOTBET-
CTByeT curHajiam soruueckor 1. Mudopmarus ¢ BeixomoB cuetunkoB D2, D3 de-

pe3 asemenT D4 BBIBOAUTCSA B JBOMYHOM KOJE Ha 4, 3 U 2 pa3psibl JIEBOrO UHAHU-
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KaTopa ycTaHOBKM K32 u 0OTHOBPEMEHHO B JACCATUYHOM KOJI€ — Ha & U 7 pa3pssl

IIpaBOIr0 HHAUKATOpPA.
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Pucynok 4.3 — @yHKIIMOHANIbHAS CXe€Ma YCTAHOBKH JIJISI UCCIIEIOBAHUSA

PCBCPCHUBHBIX CHCTUYNKOB UMITYJILCOB

4. Jlns obecrniedeHus: pabOThl CYETUMKA B CUETHOM PEKUME HEOOXOIUMO MO-
JlaBaTh JIOTMYECKYI0 | Ha V-BXoAbl CUETUMKOB U ceputo umiyibcoB oT [ICU Ha
Bxox Cl1.

5. CymmMupoBaHU€ WM BBIUMTAHUE BXOJHBIX HMITYJILCOB BBIMOJHSICTCS B

mukpocxemax K555ME6, K555UE7 npu ux mojnaye Ha pasfeibHble BXOJbI (Ha
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«C+» — npu cymmupoBanuu 1 Ha «C—» — npu BeluMTaHuu). B mipoiiecce ucciemno-
BaHMUI HEOOXOJAMMO UCKIIIOYATh OJIHOBPEMEHHOE MPOXOKIACHUE CUETHBIX UMITYJIb-
COB 4Y€pe3 BJIEMEHTHI 2U-HE DI1.1, D1.2, Tak kak B 3TOM ciy4dae He obecre-
yuBaeTcs pabota aneMentToB D2, D3 B cueTHOM pexkuMe.

6. UccnenoBath paboTy MUKPOCXEM BO BCEX YEThIpeX pekuMmax. Yucna 3a-
JaeT npenojasaTenb. [loctpouts BpeMeHHbIE AMArpaMMbl pabOThl MUKPOCXEM.

7. I1o 3aBepuieHUU pabOTHl OTKaTh KHOMKU «CeTb» U «+5B», BoiHyTh Y C-
16 u3 pazvema bYK.

Copaep:kanue oTuyeTa

B cooTtBeTcTBHM ¢ 0OLMMHU TPEOOBAHUSMU OTUET JIOJDKEH COJEPIKATh:

— TEMY U 1ieJb JJabopaTOpHOM pabOoThI;

— TnporpamMmy paOoThl;

— NPUHIUIHAIBHBIE CXEMbl C YKa3aHUEM Ha HHUX HOMEpPOB 3aJ€iICTBOBAH-
HBIX KHOIOK IporpamMMaropa koaos u [ICU;

— BpPEMEHHBIE JUarpaMMmbl pabOTHI CUETUHKOB;

— BBIBO/IbI C MOSICHEHUSIMU IIPUHLMIIA IEUCTBUS CYETUYHKOB.

KoHTpoJibHBIEC BONIPOCHI K 3allIMTE JIA00PATOPHOU PadOThI

1. JIns kakux 1eneld MCHOJb3YIOT ABOMYHO-IECATUYHBIC, a JUISl KakuxX pe-
BEPCHUBHbBIE CUETUYUKN UMITYJILCOB?

2. CKOJTbKO MHKPOCXEM JIBOMYHO-IECCATUYHBIX CUETIUKOB HEOOXOIUMO IS
cuyeta 9765 umnynbcoB?

3. Ilo xakoMy (GpoHTY cpabaThIBaeT MCCIICIOBAHHBIN JBOMYHBINA CUETUYHUK B
peXUME CYMMUPOBAHUSA?

4. Tlo kakomMy (PpoHTY cpabaThIBaeT UCCICIOBAHHBIM TBOMYHO-/IECATUYHBIN
CUETYHK B PEIKUME BBIUUTAHUS?

5. IIpu kakoMm JIOTUYECKOM ypOBHE cUTHaia Ha V-Bxoje anementa D3 mpo-
UCXOAMT 3aMuCh HH(GOPMALIUU B CUETUHK?

6. B xakom pexxume (CyMMHUPOBAHUS WU BbIYUTAHUSA) OyneT paboTaTh dJie-

MeHT D2 npu oJHOBpEMEHHOM I0j1aue JJOTUUYECKOW €TMHUIIBI Ha BXOJ 5 3JIEMEHTa
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D1.1 u Bxox 10 snementa D1.2 (pucynka 4.2)?
/. HapucyiiTe cxemy IOCJI€OBaTEIbHOCTHOTO COEIMHEHUS 31€MEHTOB D2,
D3 nist yBenu4eHUs KOJIMYECTBA Pa3psAa0B CUETUMKA.

8. UeM Moty mupyeTcs SIPKOCTh CBEYCHHUSI CBETOTUOHBIX UHIUKATOPOB?
JlabopaTopHnasi padora 5

HccaenoBanue padboThl CHETYUKOB U IelIM(PPATOPOB

Hean padoThl: uccienoBath GyHKIIMOHATBHBIE BO3MOKHOCTU ACIU(PpaTO-
POB M CBETOIMOJHBIX CEMUCETMEHTHBIX WHIMKATOPOB IMPH PA3IMYHBIX PEKUMAaX
paboThI.

IIporpamma padoTbI

1. CoctaBuTh ypaBHEHHE MpeoOpa3oBaHus Aemudparopa s OJHOTO U3 €ro
BbIX010B (a — f).

2. UccnenoBarh paboTy CEMHUCETMEHTHOTO CBETOJIMOAHOTO MHAMKaTopa. 1o
pe3yibTaTaM MCCICAOBAHWN COCTABUTH MPUHIIUIIMATBHYIO CXEMY WHIWKATOpa Ha
OCHOBE CEMH CBETOJMOJIOB.

3. CocTaBUTH M 3aIIUTUTH OTYET MO JaOOpaTOpHOU padoTe.

Kparkue cBegeHus U3 TeOPUH

Jl1st mpeoOpazoBaHMs BBIXOJTHOTO JBOMYHO-IECATUIHOTO KOJIa CYCTUUKOB B
CUTHAJIBI YIIPABJICHUS] CEMUCETMEHTHBIM WHIUKATOPOM HCIOJIb3YIOT CIICIIMAIbHbBIE
npeoOpazoBaTey KOJOB — NEHIH(PPaTOPHI.

Tabnuma ucTuHHOCTH nemmudpaTopa IBOMYHO-AECCATUIHOTO KOJIa B CEMe-
PUYHBIN KO TpeicTaBlieHa Tadnumei S5.1.

K ocobGenHoctu nemudpatopoB, COTJIACOBAHHBIX IO BBIXOJIY C CEMHMCET-
MEHTHBIMU CBETOJMOJIHBIMU HMHJIUKATOPAMHU, OTHOCHUTCS HAJIUYME JOTOJTHHUTEIb-
HOTO S-BX0J1a, TPUMEHSEMOTO JUIsl UMITYJIbCHOTO YIPABJICHUS SIPKOCTHIO WHIUKA-
topa (mpu S = 0 unAMKaTop noraiieH). OOBIYHO B CBETOJAMOIHOM MHIUKATOPE KC-
MOJIB3YIOT 8§ apCeHU-TAUTMEBBIX CBETOAMOJOB, OJAWH W3 KOTOPBIX WHIUIUPYET

CUMBOJI 3amATON. A octasibHble 7 ciyat nist popmupoBanus uudp ot 0 109 us3
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CETrMCHTOB «a»...

«g», 0003HAYEHUS] KOTOPBIX MPEACTABICHO HA pUCYHKe 5.1.

PucyHnok 5.1 — CeMucerMeHTHBIN CBETOAUOAHBIA HHIUKATOP

Ta6muna 5.1 — Tabnuia ucTuHHOCTH Aemudparopa

BxonxnHoi koxg
8x4x2x1
(DCBA)

Ko Ha BeIXOgax nemmudparopa

b d f
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JIist 3aKuTaHusi OTIEIBHOTO CETMEHTa 4epe3 JaHHBIA CBETOANOJ] HEeoOXO-
MO TPOMYCTUTh TOK nopsiaka 10 MA, ipy pOTEKaHUH KOTOPOTO HAa CBETOAUO/E
dbopmupyeTcst nmajeHue HamnpsbkeHus okoisio 1,5 B. Jlns orpanudeHust Toka nura-
HHUSI OT UCTOYHMKA +5 B mocneqoBaresbHo ¢ KaXXIbIM CBETOIMOIOM CEMUCETMEHT-
HOT'0 MHAMKATOPa BKJIIOYAOT pe3ucTop ¢ conporusieHuem 300 Om.

[Ipu ncnoap30BaHUN Pa3IMYHBIX MHUKPOCXEM AU PaTOpOB U CBETOIUOI-
HBIX MHAMKATOPOB CXEMbI MOJKIIOYEHUS WHJUKATOPOB TAKKE OTIMYAOTCA JAPYT

OT apyra. B YaCTHOCTH, €CJIM B MHAUKATOPE IMPUMCHUTH CBCTOAUOALI C 06’56)11/1-

HCHHBIMHW aHOJaMHW W pPa3aCIbHbIMH BbIBOAAMH KaTOAOB, TO O6Hly10 AHOJHYIO
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LeNb MOAKIIYAIOT K Henu nutanus +5 B, a 1715 3aKUraHusi CErMEHTOB Ha BBIXO-
nax nemudparopa GopMHUpYIOT HyJIEBOM JIOTUUECKUH cUTHAI. B cinydyae nmpumeHe-
HUS WHIUKATOPOB C OOBEIMHEHHBIMU KaTOAAMHU CBETOJHMOIOB M pa3/lelIbHbIMHU
aHOJHBIMHU LIETISIMU Ha BBIXOJaX JelndpaTopa AJis 3aKUTaHUsI CETMEHTOB (POpPMH-
PYIOT CUTHAJI JIOTHYECKOW €IMHMIIbI, & KATOJIHYIO LIENb CBETOANOIOB COEAUHSIOT C
HYJIEBOM LEIBIO.

Jlemnpanuio CUTHAIOB MO KaXKIOMY BBIXOY «@»...«J» BBIIOJIHAIOT B CO-
OTBETCTBUU C JIOTHUECKUM YPAaBHEHUEM B 3aBUCHUMOCTH OT KOMOMHALIUU BXOIHBIX
CUTHaJIOB. JlJIi COCTaBJIEHUS JIOTUYECKOTO YPABHEHUS HCIOJIB3YIOT TaOJIUIly HC-

THUHHOCTH. HaHpI/IMep, JJIL CETMCHTA «(J» JIOTMYCCKOC YPAaBHCHHC HMMCECT BHI:

g=ABCD+ABCD+ ABCD.

Onucanue J1a0OPATOPHON YCTAHOBKH

Uccnenyempbie mukpocxembl K155SME2 (D7, D8) u KP514M1]/12 (D9, D10),
NOJIyIpoBOJHUKOBBIE 1U(poBbie nHAMKaTOpel AJIC324b (HG1, HG2) pacnono-
JKE€HBI Ha TMEYaTHOM IJIaTe CMEHHOro ycTpoicTBa Y C-16, BXOASIIETO B KOMIUJIEKT
naboparopHoro obopynoBanus K32. Ynpapnsiomiue curHaibl MOJal0TCA C TOMO-
B0 KHOTIOK «1»...«7», «10», «15», «16» nporpammaropa ko108 (I1K). TakroBbie
UMITYJIbCHI TMIOJJAIOTCS C TIOMOIIBIO TporpamMmaropa cepuu umiyiabcoB (ITICH). Bei-
BOJ MH(popMaiuu ¢ BbIxo10B Jetudparopa D9 na unaukatop HG1 npousBogutcs
yepe3 aneMeHTsl D11, D12, nprmeHeHrne KOTOpPBIX MO3BOJSIET PEain30BaTh BbI-
KJIIFOYEHHE OTHEJIbHBIX CErMEHTOB cBeToauoaHoro nuaukaropa HGI1.Beixonnsie
CUTHAJIbl UHAUIIUPYIOTCS HA TPETHEM U YETBEPTOM MHAUKATOPAX JICBOTO LUPPOBO-
ro Ta0JI0 B JECATUYHOM KOJI€ U HA TIPaBOM HHU(GPOBOM TabJI0 B JBOUYHOM KOJIE.

HOCJ’IeI[OBaTe.TII)HOCTI) BBINOJIHCHUA pa60T1>1

1. 3akpenuTh Ha KPOHIITEHHE yCTPOUCTBO cMeHHOE Y C-16 U yCTaHOBUTH €T0 B
pazbeM X4 yHUBEpCaIbHOM J1ab0paTopHOi ycTaHOBKU K32.

2. BxmrounTs nuTtaHue yctaHOBKHM HaxatueM kKHonku «CETb» u nuranune

VC-16, HaxaB KHONIKY «+5 By».
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Pucynok 5.2 — @yHKIIMOHAJIbHAS CX€Ma YCTAHOBKHM JIJIsl UCCIICIOBAHUSI CYETYMKOB

HMITYJIBCOB U JIeITU(PATOPOB

3. Ilepexmouarens 10/2, pacnonoKeHHBINH MO TEPBbHIM (JIEBBIM) UHIWKA-

TOPHBIM TabJI0, yCTAHOBUTH B TosiokeHUE «10», mpu KOTOPOM MHIULMPYETCS UH-

q)OpMaLII/IH B ABOMYHOM KOJC, BTOpOfI MNEPEKIIOYATCIIb YCTAHOBUTL B ITOJIOKCHHUC

«2», IPY KOTOPOM UHAUIUPYETCS HHOPMAITUS B JECATUIHOM KOJIC.

4. IlonaTth mocnenoBaTenbHO CEPUM UMITYJIHCOB M 3alOIHUTH Tabmuity 5.2. ITo-

CICa0BaTCIIbHOCTD CepI/Iﬁ HUMITYJIBCOB 3a1aCT IPCTIOAaBaTCIIb.
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5. Wcnonb3ysi KOHEUHBIM pe3ysibTaT NPeIbLAYLIEro MyHKTa, MOJIY4YUTh Ha
unaukarope HG1 OykBbl mectHaanaTrepuyHoil cucremsl cuucienus (A...F). 3a-
MOJIHUTH Tadmwmiy 5.3.

6. [1o 3aBepiieHun paboOThl OTxKATh KHONKHA «CeTh» U «+5B», BeiHYTh YC U3
passema bYK.

Conep:xanue oTyera

B cooTtBeTcTBHM ¢ 0OUMMEU TPEOOBAHUSIMU OTUET JOJDKEH COJCPIKATh:

— TEeMY | LIeJIb JabopaTOpHOH padoThI;

— nporpamMmmy paboThI;

— NPUHUUIHAAIBHBIE CXEMBI C YKa3aHUEM Ha HHUX HOMEPOB 3a/I€MICTBOBAH-
HBIX KHOIIOK Iporpammaropa koaos u [1CH;

— BBIBOJIbI C MOSICHEHUSIMU MPUHIIUIIA JEUCTBUS CUETUYMKOB U JAemudparo-
POB IIPU PA3TIUYHBIX KOMOUHAIUSAX BXOHBIX CUTHAJIOB;

— YPaBHCHHUC Hp€O6pa30BaHI/IH I OJHOI'O U3 CCMH BBIXOJ0B z[emn(bpaTo-

pa.

Tabmuma 5.2 — Tabnuma pe3ynpbTaToB UCCISA0BAHUS ICIH(PPATOPOB

Cepiu HG1 HG2

VMITYJIbCOB

a|b|lc|d|je|f|g|la|b|c|d|e|f]|g
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Tabnuua 5.3 — Tabnuna pe3ybTaToB UCCIEI0BAHUS LIM(PPOBBIX UHIUKATOPOB

HG1 Knonku 1K
3HaquHeabcdefg1234567
A
B
C
D
E
F
G

KoHTpoJIbHBIE BONIPOCHI K 3aL[UTE J1A00paTOPHOI padoThl

1. Yem MoaymupyeTcs IPKOCTh CBEUEHUS CBETOMOIHBIX UHANKATOPOB?

2. Jlnst gero Beixoawl 12 mukpocxem D8, D7 coenmnens! ¢ Bxomamu 1 (pu-
CYHOK 5.2)?

3. Kakyro ¢ynkuuto BemomnsstoT pesuctopsl R1...R14 (pucynok 5.2)?

4. Kakue BbIBOJIbI CBETOIMOIOB (AHOIBI WM KaTOJ1bl) 0OBEIMHEHBI B CBETO-
nuoaubix mHaukaropax HG1, HG2?

5. Kakoii curnan ynpasnenus (Jiormueckue 0 mnm 1) ucnons3yercs Ay 3a-
JKUTaHUsI CETMEHTA CBETOAMOIHOTO uHaukaTopa HG1?

6. MOXHO M WCITOJIB30BaTh BHIXOABI «1»...«7» mporpaMmmaropa Kojma s

MOy ISIIMM cBedeHus uuaukaropa HG1?

JlaGoparopHnasi padora 6

HccnenoBanue padoTsl ceieKTOpa-MyJdbTHILIEKCOPA
Hean padoThbI
Heas padorel: MccnenoBats paboTy MYJIBTUILIEKCOPOB CO CTPOOMPOBAHU-
eM U 0e3 CTpoOupPOBaHUS.
IIporpamma padoTsbl

1. UccnenoBaTh GyHKIIMOHATHHBIC BO3MOXKHOCTH CEJIEKTOpA-

MYyJIbTUILIEKCOpPA JaHHbIX Ha 8 kaHanmoB K155KIIS.
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2. Peanu3oBarh Ha MYJbTUILIEKCOPE (DYHKIHMIO alreOpbl JOTUKU TpEX mepe-
MeHHBIX. [IoCTpOUTh BpeMeHHbIE nUarpaMmbl pabOThI UCCIIEIOBAHHON MHKpPOCXe-
MBI.

3. UccnenoBaTh pyHKIIMOHAIBHBIE BO3MOXKHOCTH CEJIEKTOpa-
MYJIBTHUILIEKCOpPA JAaHHBIX Ha 8 KaHayioB co crpooupoBanueM K155KII7. Tloctpo-
UTh BPEMEHHBIE TuarpaMmbl paboThI 1a00paTOPHON YCTAaHOBKH.

4. CocTaBUTh U 3aLIUTUTH OTUYET IO PE3yJIbTaTaM HCCIEIOBAHUMN, B KOTOPOM
JOJKHBI OBITH MPHUBEACHBI NMPHUHIUIIMAIBHBIE CXEMbl, BPEMEHHbBIE IHarpamMmbl,
TaOJMIIBI C pe3yIbTaTaMU BBITOJHEHUS PA0OTHI M BBIBOJIBI C MOSICHEHUEM MPUHIIH-
na JIeCTBUS MUKPOCXEM.

Kparkue cBegeHus U3 TeOpUn

MyabTUIIIIEKCOP — 3TO KOMOMHAITMOHHOE JIOTHYECKOE YCTPOUCTBO, MpEIHA-
3HAYEHHOE I YIpPaBIseMOIl Mepeaayu JAaHHBIX, KOTOpBIE IMOCTYHAKT MO He-
CKOJIbKMM BXOJ[aM, Ha OJFH BBIXOJI. BEIOOP TOTO MM HHOTO BX0/1a OCYIIECTBIIACT-
Cs B COOTBETCTBMM C TOCTYyMarolmuM Koaom aipeca (pucyHok 6.1). CormacHo
OTIPE/IECTICHUI0 MYJbTUILJIEKCOP MUMEET JIBE IPyHIbl BX0OA0B (MH()OpPMALIMOHHBIE U
anpecHsie) U oauH Bbixoa. Kog, momaBaeMblil Ha aJpecHBIE BXOJbI, ONPEACIseET,
KaKoW U3 MHPOPMAIIMOHHBIX BXOJIOB B JAHHBIM MOMEHT MOJKIIIOYEH K BHIXOJHOMY

BbIBOAY. Eciu 4yucio aapecHbIX BXOJOB PaBHO N, TO YHMCJIO MHPOPMALMOHHBIX

BXOJIOB MOKET OBbITh paBHO 2n . Eciu Ha BXOAbI JaHHBIX dg, 41, ..., d MOJIaTh

2"-1
JIBOMYHBINA BEKTOP, COOTBETCTBYIOIIUI CTOJOY 3HaYCHHI 3aaHHO (yHKImHU f B

Ta6HI/IHe HCTUHHOCTH, 4 HAa aJIPpCCHBIC BXOJbI — 3HAYCHUA IMCPEMCHHBIX, TO MYJIb-

TUILJIEKCOP peanu3yeT (PyHKIUIO LLCSTD P Xn). [Ipumep peanuzanuu GyHKUUN
TpeX MePEMEHHBIX MO TabJIUIE UICTUHHOCTH MPEICTaBICH Ha PUCYHKE 6.2.
Mynabsturnekcop KII7 umeer Bocemb nndopmanmonasix Bxogos DO — D7,
TpH ajpecHbIX Bxoxaa 1, 2, 4 u Bxoj ctpoOupoBaHus S (pucyHok 6.3,a). Y Mukpo-
CXEMBbI JIBa BBIXO/a — NMPAMON U MHBEPCHBIA. Eciin Ha BXOJe cTpoOHpoOBaHuUs JIOT.

1, Ha IIpsAMOM BBIXOAC 0 HE3aBHCHMO OT CHUTHAJIOB Ha APYyTruX BXOJax. Ecin nHa
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BXoJie cTpoOupoBanus jor. 0, curHan Ha IpsIMOM BBIXOJIE MTOBTOPSIET CUTHAJN Ha
TOM BXOJl€, HOMEpP KOTOpPOI'O COBIIAJAeT C JECATUYHBIM 3KBUBAJICHTOM KOJa Ha
Bxonax 1, 2, 4 mynpTuiekcopa. Ha HHBEpCHOM BBIXOJ€ CUTHAII BCErAa MPOTHUBO-
(azeH curHaigy Ha IpsIMOM BBIXOJIE.

CrtpobupoBanue (aHri. strobing, oT strobe — MockUIaTh H30UPATEITHLHBIE UM-
MYJIECBI, OT Tped. strobos — Kpy>kKeHue, OeCopsA0YHOe JBUKEHHIE) — METO/I BBIJIE-
JICHUSI HEKOTOPOI'0 MHTEpBaja Ha BPEMEHHOM OCH, IIKaJle 4acTOT U T.II. I yBe-
JMYEHUsI BEPOATHOCTA OOHAPYKEHUS MOJE3HBIX cUTHAIOB Ha (one momex. Ctpo-
OMpoBaHME HAXOJUT PUMEHEHHUE IIaBHBIM 00pa3oM B paJMOJIOKALUU — B CUCTE-
Max IOHCKa, COITPOBOXKIAEHUS IO JAJIbHOCTH WJIM MO YTJIOBBIM KOOPAMHATAM, IPH
ONPENENEHUH CKOPOCTH Lienu. Tak, eciu npu onpeaeraeHu 1adlbHOCTH 0 LEIU C
IIOMOILBIO UMITYJIbCHOM PaJMOJOKAMOHHONW CTaHIIMM M3BECTEH MHTEPBAJl BpEMe-
HU IPUXOJa UMITYJIbCa, OTPAXXEHHOTO OT LIeNH, th (T.€. C TOYHOCTBIO th U3BECTHO
MOJIOKEHHUE LIEH), TO JOCTATOYHO MPUHUMATH OTPAKEHHBIE UMITYJIbCHI (CUTHAJIBI)
JMILb B TEUEHUE ITOIO BPEMEHH, OTKPbIBAsi BXOJ MPUEMHHUKA CTPOOUPYIOIIUM HM-
yJIbCOM (CTPOOOM) IIUTENBHOCTBIO tn, a OCTAJIbHOE BpPEMS JAEpKaTh MPUEMHHK
«3aKpbITBIM». B pe3ynpTaTe 3HAUUTENIBHO CHU3UTCA OOIIMIA YPPEKT NeHCTBUS MO-

MEX M IOBBICUTCA ITOMEXO03aIllIMIIICHHOCTh CUCTCMBI.

1
ao &
ai &
- f

a2l &
X1—— 1|DC| 0
Xo— 2 1
Xn n -1

Pucynok 6.1 — CTpykTypa MyJIbTHILIEKCOPA

34



CtpobupoBaHue NPUMEHSIOT TaKXKe B TEJIEBUICHUU, BHIYMCIUTEIHHON TEX-
HHUKE U T.I. — B CHCTE€Max, I7le HeOOXOAMMBI BBIJCICHUE CHTHaJIa Ha (OHE ecTe-
CTBEHHBIX WJIM MCKYCCTBEHHBIX MOMEX M KOPPEKTHPOBKA OTACIBHBIX XapaKTepH-
CTUK curHaiioB. Hammdue BXoja cTpoOHMpOBaHMS MO3BOJISIET MPOCTHIMHU CPEICTBAMU
CTPOMUTH MYJIBTUILIEKCOPBI Ha OoJblIee Ynciio BxoaoB. Ha pucyHke 6.4 npuseneHa cxe-

Ma MyJIbTUILIEKCOpa Ha 16 BX0/10B, a Ha pucyHke 6.5 —Ha 6.4.

nor. "1 0 T MS X1 |X2|X3| f
1 00|01
JIOT. "O"J_ % 0 0 1 1
0O /1/]0]|0

4 £
5 - O/1|1]0
6 1/0]0]|0
. 7 1011

1

X2 7 1 ]/1]0]1
X3 4 1 /1]1]0

Pucynok 6.2 — Peanuzarust OyneBoit GyHKIIUU TPEX MEPEMEHHBIX

Ha MYJBTHUIIIICKCOPC C TPCMA aIpCCHBIMH BXOdaMHU

K155KII7

s

R . KISSKIIS

3| 1 4 (1) MS

2| 2 3| -

1] 3 5 2| 3
15/ 4 1 4
5l 2 o 13 5 6
12| 7 e

DCE
11 DCE
101 1
10 ) 9| 2
91 4 gl 4
a) mukpocxema K155KI17 0) mukpocxema K155KII5

Pucynok 6.3 — Cxembl MynbTuIiekcopoB cepuu K155
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Mynabstumnnekcop K155KIIS (pucynok 6.3, 6) B ortnuuue ot KII7 umeer
JIMIIb UHBEPCHBIN BBIXOJT U HE UMEET BXOJ1a CTPOOMPOBAHMSI.

MynbTHILUIEKCOPBI MOTYT HNPHUMEHSTHCSA [UIsl OMpOca Pa3jIu4HbIX JATYHUKOB
M(POBBIX U AHAJIOTOBBIX CUTHAJIOB, MepeAaun 3TOM HHGOpPMAIIMK Ha BXOJ] OJTHOTO
IpUEeMHUKa (U1 yCUIeHus, TpeoOpa30BaHusl, UHIUKAIIUH ).

WNunukanys ObIBaeT ABYX THIIOB: CTATUYECKas U JUHAMHYECKas (MyJIbTUTLICKC-
HOe oToOpaskeHne uHpopMaryn). [Ipu ctatnyeckoil MHIUKAIIMKA HA KaXKIbIA JIEMEHT
TpeOyeTCst OTACBHBIN OPT (PUCYHOK 6.6).

[Ipyn AuHaMHUYECKON MHAMKALMM YHCIIO TMOAKIOYAEMBIX JIEMEHTOB BO3pac-
TaeT 10 8. DTO JOCTUTAETCS 3a CUET MAPAJUIEIBHOIO MOJIKIIOUYEHHUS BBIBOJOB BCEX
8-mMu mHIUKATOpPOB K mopty A. Emme oauH BBIBOJA MOJKIIOYAETCA K MOPTy B, kKak
NOKa3aHO Ha pucyHke 6.7. IIpu Takom mojakitoueHuu yepe3 nopt A Oyner ocy-
HIECTBJISTHCS YNPABIECHUE BBIBOAMMON MH(pOpManuen, a yepe3 nopt B — BbIOOp
CBETOBOTO MHJMKATOpa, HA KOTOPBIA OyAeT BBIBOAUTHCS MH(opMauusa. Ecmu mo-
JaBaTh MUTaHHUE C OOJBIION YAaCTOTOW, TO MOXKHO JOOUTHCS OJTHOBPEMEHHOM HH-
JUKALMK BCEX AJIEMEHTOB. YCTOMYMBOE HM300pakKeHHE HA JUCIUIEE IMOJTY4YaeTcs
P YCIIOBUU pereHepaIuy ¢ 4acToTon, 6ompieit 40 I'.

Onucanue J1a0OPATOPHOI YCTAHOBKHU

Uccnenyembie Mukpocxembl K155KIIS (D10) u K155KI17 (D13) pacnoJio-
YKEHbI Ha Me4yaTHOM mate cMeHHoro ycrpoicta (YC) Nel3, Bxoasmiero B Kom-
IIEKT J1abopaTopHoro obopynoBanus K32. Vnpapnsiomue curtaibl NOJAIOTCS €
MOMOILBIO KHOTIOK nporpammaropa koaoB (I1K) u nmporpammaropa cepun UMIyJib-
coB (IICH), pacnionoxennsix Ha nuieBoi nanenun bYK. [lpuyem na nundopmaru-
oHHbIE Bx0Abl MUKpocxeMbl K155KII5 curnanel 3amaroTcst KHOKaMU «1»...«8», a

azpecalusi OCylecTBasieTcss KHonkamMu «9»...«11» (C3P...M3P).
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DD1 DD2
O«— DO | MS 8<«—DO| MS
1«+«— D1 9«— D1
2<4+— D2 10 «— D2
3<+— D3 11 «— D3 o
4<+— D4 12 «—{ D4 DD3.2 X
]
5<«+—/ D5 13 «— D5 & |@
6 <+— D6 14 «— D6 L
7 <+— D7 T 15 «— D7 O
le—9— 1 1 DD1, DD2
2+—9 2 2 K155KM7
4 «—o- 4 4
8 7] & L 7 DD3
S S K155/1A3
DD3.2
Pucynok 6.4 — Cxema MyJpTHILIEKCOPA HA 16 BXOI0B, MIOCTPOEHHAS
Ha 6aze K155KII7
DD10
&
1 -— g
DD2 DD3 DD9 ) 8 - §
2 0 <—{D0[ MS 8 <—{D0[ MS 56 «<—DO[Ms| X0 "] 45
4 23 e
7 «—D7 15 «—D7 63 «— D7 04_
DD1 K15514 — 1 - 1 —
8 «—1[DC]0 ! 2 ! 2 | *
16 -— 2 1 2 3 2 3 2
32 4 2 14 ] 14| 4 | DD2 — DD9
4 3 ‘fs —?S s K155KM7
S 4 _— = DD10 K155KM7
S S 5
6
7

Pucynok 6.5 — Cxema mynpTHIuiekcopa Ha 64 Bxoaa, NOCTPOEHHAs

Ha 0asze K155KI17

I'enepanus «ornyeckor eauHULBD («1») MPOUCXOIUT IPU HAKATOW KHOII-

Ke, a «jJorudeckoro Hyss» («0») — mpu He HaxaTou. [lanHbie Ha WHOOPMAITMOH-

Hble BXoAbl Mukpocxembl K155KII7 3apatorca ¢ momompto I'CHU mocpeactsom

cuetunka KI5SHUE2 (D11) u gemmdparopa KI155U1 (D12) (pucynox 6.8).

Copoc coctosinus cuetunka D11 ocymiecTBisieTcss KHONKOM « 16y, mojaya curxana

CTpoOMpoBaHusT — KHONKOM «12». 3amanue agpeca ansa mukpocxembl K155KIT7
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npou3BoAUTCsT KHOMKaMu «13»...«15» (C3P...M3P). BeixoaHble cUTHAIbI UHIY-
HUPYIOTCS Ha MpaBoM IU(GPOBOM TabIO B JBOMYHOM KOJIE U YETBEPTOM HHJUKA-

TOpe JIEBOTO IU(GPOBOTo TabI0 B JECATHUHOM KOJIe (CMOTPUTE PUCYHOK 6.8).

[Toptr A PA7T—) |
PA6 —F——
= pAs|—}——
1 N
— U pas—
N
|] [l PA3
PA2 —F——
PAL—
PA0—

Pucynoxk 6.6 — Cratnueckas UHIUKALAS

[opt A [Topt A Hopt A [Topt A

PA 7)1 PA 71 PA 7p+—]1 PA7p—11
PA 6 PA 6D PA 61—+ PA 6P
PA 5} PA 5+—  PA 5D PA 5D
PA 4| PA 4 PA 4| PA 4}
PA 3| PA 3D PA 3| PA 3D+
PA 2 D PA 2D PA 2D PA 2|—p—
PA 1| PA 1D PA 1|+ PA 1}—+—
PA 0l—p— PA 0l—p— PA 0L PA 0l—p—

PB3 PB2 PBI PBO
ITopt B

Pucynok 6.7 — Jlunamuyeckas UHAUKAIUS

HOCJ’IG}IOBaTeJ’IbHOCTB BbBIINTOJIHCEHUSA pa60T1>1
1. 3akpenuTh Ha KPOHIITEHHE yCTPOUCTBO cMeHHOE Y C-13 U yCTaHOBUTH €T0 B
pazbeM X4 yHUBEpCaIbHOM 1abopaTtopHOi ycraHoBKH K32.
2. BxmrounTs nuTtaHue ycTtaHOBKHM HaxatueM kHonku «CETDb» m nuranme

Y C-13, HaxaB KHOIIKY «+5 B».
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3. PeanmuzoBate Ha UMC K155KII5 OyneBy (yHKIMIO TpeX MEPEMEHHBIX B
COOTBETCTBUM C BapuaHTOM 3ajaHus (Ttadbmuia 6.1). M300pa3uts B oT4ETE CXEMY
MOJIKJIFOUEHUST MYJBTHILUIEKCOPA, MO3BOJISIIONIYI0 pealn30BaTh 3aJaHHYIO (YHK-
1117100}

4. VccnenoBanue MyJbTHIUIEKCOPAa CO CTPOOMPYIOIIMM CHTHAJIOM OCYyIIe-
CTBUTH B CIICIYIOIIEH MOCIEA0BATENbHOCTU. [IpUBECTH MYJIBTUILIEKCOP B COCTOSI-
HUE C OTKJIIOYEHHBIM BBIXOJIOM OT €0 BXOJa MOJa4eil COOTBETCTBYIOIIETO CUTHA-

na Ha BxoJ S mukpocxemsl K155KII7.

; D10
1 0
2 af g | MS
3 31 2
4 213
5 Ly
6 Bl 5 6 H1
7 12/ 6
8 uf 7
L BCE D12 D13
190 — ol 5 DC S | Ms
1 - 8 4 0 16 4 0
— 1 15 3 1
248 2| 2
D11 3 g2 L3 — H3
4 613 5] 4
rcu 14C1 CT10 | oo 3] q 5 414 u| g 6 Ha
1 5 6] 5 6 bll 13| 6
il 4 7 4 7 410 12| 7
16 23 & 8 11 4 8 DCE
1 R 11 1
r i
91 4

12
13
14

15

H8
B JIECATHYHOM
KOJIE

PucyHnok 6.8 — @yHKIIMOHAJIbHASI CX€Ma YCTAHOBKHM JIJIsSI UCCIICIOBAHUS

CCJICKTOPOB-MYJIbTUILIICKCOPOB

5. C nomomsto [ICU nonate Ha Bxox cuetunka K155ME2 cepuun umnyibcoB

(N mod8+[N]{i})mod8

I[J'IPIHOﬁ CO C6paCBIBaHI/IeM COCTOSHHA CUCTUYHUKA ITIOCJIC
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)
i N]
KaXJ10T0 3allyCKa, I'/ic N - HOMCP 3a4CTHOU KHUKKHU CTY/ICHTA, [ — oreparop

B3ATHUA 1-0T0 pa3psaaa ACCATHUYIHOTI'O MMpCaACTAaBJICHUA quciia N )

i=012,...[log, N]

. ITocne kaxxnou cepuu MociaeqoBaTeIbHO M10/1aBaTh HA aJl-
pecubie Bxoael UMC K155KI17 xoapl aj1st onpeaesieHus: akTUBHOTO MHMOpMaIiu-
OHHOTO BXOJIa MHKPOCXEMbI IMOCPEJICTBOM H3MEHEHHUS COCTOSIHUSI CHUTHajla Ha
ctpooupytomem Bxojne UMC. TloctpouTs BpeMeHHbIE AUarpaMMbl pabOThI HCCIie-
JIOBAHHOTO Kackajaa. Jluarpamma J0JIKHA COJIEpKAaTh COCTOSTHUE CYETYMKA, COCTO-
SHUE Ha BXOJI€ MYJIbTUILIEKCOPA U Ha €ro BBIXOJIE.

6. [1o 3aBepiieHuu pabOThl OTKaTh KHONKU «CeTh» U «+5B», BeiHyTh YC U3
paszsema bYK.
Copaep:xkanue oT4YeTa

B cooTtBeTcTBHM ¢ 0OLMMU TPEOOBAHUSIMU OTUET JIOJDKEH COJEPIKATh:

— TeMy U LIeJIb JJA0OpaTOpHOU paboTHI;

— IPUHLUIHAIBHBIE CXEMBI C YKa3aHUEM Ha HUX HOMEPOB 3aJ1€HCTBOBAHHBIX
KHOIIOK ITporpammaropa koz1oB, I'C1 1 uHIuKaTOpOB;

— BpPEMEHHbIE JuarpaMMmbl padOTbl MUKPOCXEM, TaOJMLBl MCTUHHOCTH M

TaOJHIIBI PE3YJITATOB, BEIBOBI IO MPOACIIAHHON padoTe.
KoHTposbHbIC BONIPOCHI K 3alIUTE JIA00PATOPHOH PadOThI

1. MoHO 11 peain30BaTh Ha MYJIbTUILIEKCOPE C TPEMS aJPECHBIMH BXO7a-
MU OyJieBy (YHKLHIO YETBIPEX NEPEMEHHBIX ?

2. 17151 4ero UCTob3yeTcsi CTpoOupoBaHue B UGPOBOI TEXHUKE?

3. [MosicauThs mpuHIUIT paboOThl cXeM, MPEICTABICHHBIX HA pUCYHKaX 6.4 u
6.5.

4. JInst yero Hy)Ha oOpaTHas CBs3b ¢ BbixoAa 12 mukpocxemsl D10 Ha BXoA
1?7

5. Kakoro tuna mucrosb3yeTcsi CHETYHK B CXEME Ha pUCyHKe 6.8 U B 4eMm 3a-
KIItouaeTcs ero pyHkims?

6. Hapucyiite cxeMy peanu3aiiu CIOXKEHHUS O MOIYJIO Ha 0a3e YyeThipex-
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KaHaJIbHOTO MYJIBTUILIEKCOPA.

7. Kak MOXHO HCHOJIB30BaTh coeauHeHue mukpocxem D11, D12, D13 na
pUCyHKe 6.8 111 TMHAMUYECKOM UHANKAIUNA?

8. Hapucyiite cxemy peanuzarnuu ¢yukiuu M-HE Ha 6asze yeTbipexkaHalib-
HOT'O MYJIbTUILIEKCOPA.

9. Hapucyiite cxeMy ABYXKacKaaHOTO MYJbTUILUICKCUPOBAHMUS.

Tabnuna 6.1 — BapuanTs! 3ananuit ans uccnenoBanus padotel K155KII5

X1 |0]1/0]1/0]1/0]1 X1 |of1lof2]ol1]0]1
X2 |0/0]1]1/0]01]1 X2 lolol1]2]/o0]of2]1
X3 0/0j0(0f11/112]12 X3 olololol1111111
1/0{1/1]0j0j1]1]1 12(1/1(0/1]1]0|1|1
| 211]1/0]1/1/0]0|1 . |13]0]0]0|1]1]1|0]1
=/ 3]1/1/1]1/0]1/1]0 <|14]|0[1/0]11]0|1]12
5411101001 S/15/1]1(1]1]0[1[1]1
£[5101110011111110 Z|16/1]/0[1[1]0[1]1]1
g611100110 =l17]0[1]0[1]0[0]0]1
z| 710/1/0/111/0/1]0 =18|0]1[1/0]1]1|0]1
= 811/0/1/1/0]|0]1/0 2l19/1/1lol1l1l1l0]0O
G 91/1]1/1]1/0]/1]0 E[20[1]01[1]0]0]1]1
10/0]1|1|0[1]1)0 21/1(1/0]11]2/1]12
11/1)1{0j1[1/0]1]1 22/1]1/1]1/1]/0l0]0

JlabopaTopHnasi pabdora 7

HccaenoBanue padoTbl HH(PPOBOro CyMMaTOPa B MHTErpajibHOM HCIOJTHEHUH

Hean padoThl: ncciieqoBaTh pabOTy YEThIPEXPa3psAHOTO MOJHOTO CyMMa-
TOpA IBYX OIEPaHIOB.

IIporpamma padoTbI

1. WccnenoBarh (yHKIMOHAIbHBIE BO3MOXXHOCTH JIBOMYHOTO CyMMAaTopa
JBYX 4eTbIpexpa3psaanbix onepanaoB MC tuma K1551UM3.

2. ITocTpouth BpeMeHHbIE AArpaMMbl pabOThl CyMMaTopa.

3. CocTaBUTh U 3aIIUTUTH OTYET MO pe3yJbTaTaM UCCIEAOBaHUM, B KOTOPOM
JIOJDKHBI OBITH TPUBENICHBI MPUHIUITHAIBHBIE CXEMbI, BPEMEHHBIE TUArPAMMBI,
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TAOJIMLBI C Pe3yIbTaTaMU BBIIIOJHEHUS PA0OTHI U BBIBOJIbI C IIOSICHEHUEM NIPUHIIU-
na JIelCTBUS MUKPOCXEM.
Kparkue cBegeHus U3 TeOpun
[IpocTeiiM CyMMUPYIOIIMM 3JIEMEHTOM SIBIIsieTCA Moiaycymmarop. OH
uMeeT 1Ba Bxoaa — A u B u nBa Beixona — S (cymma ) u C (mepeHoc) (pucyHOK
7.1, a).
O6o3nauennem nomycymmaropa ciayxat oykssl HA (Half-Adder). Ero pa-

00Ta OIMHMCHIBACTCS YPAaBHCHUSAMMU:

S=A®B, (sum),
Cout = AB, (carry-out).
—1 A
—1 A |HA|S — kA S
— B
— B Cout— Cout——
— Cin
a) MOJyCyMMaTop 0) MOJHBIA CyMMaTOpP

Pucynok 7.1 — IIpocreiimme cyMMUPYIOIIUE DIEMEHTHI

[Iponenypy cCloOXeHHsI ABYX N-pa3psaHBIX JTBOUYHBIX YHUCE]I MOXHO MpE-
CTaBUTH caeayromum oopaszom. Croxxkenue nudp Al u Bl mnaamero paspsiga naer
out cymmbl S1 u 6uT neperoca P2. B crienyromiem paspsizie Ipou3BOAUTCS CIOKE-
Hue uudp A2, B2, u P2, koropoe popmupyer 6ut cymmsl S2 u nepenoc P3.

[TonHbIN OAHOPA3PSAIHBIN CyMMaTOp UMEET TpU Bxoja (pucyHok 7.1, 6): nBa
s cnaraeMbix A 1 B v oauH 1S cUrHaiia nepeHoca ¢ MpeabIayiero paspsjaa.
Ero paGota onucbiBaeTcsi ypaBHEHUSIMU:

g=AB (generate),
p=A®B (propagate),
S=A®B®Ch=p@Cy,

Cout = AB + (A ('B B)Cin.
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Ha pucynke 7.2 moka3zaHa cxema, MOSICHAIONIAS MNPUHLMI JEHCTBUS N-
pa3psAIHOTO CymMMaTopa € MOCJeN0BaTeIbHBIM MepeHocoM. Yuciao cymMMaropos
3JIeCh PaBHO 4YUCIy pa3psaoB. Beixon mepeHoca P kaxoro cymmaropa coeIuHEH
CO BXOJIOM IepeHoca Cileayrolero, oojee crapuiero paspsana. Ha Bxone nepenoca
CyMMaTopa MJIJIIINX pa3psAI0B ycTaHOBIIEH «0», Tak KaK CUTHAJ TIEpeHoca Croa
HE NOCTYIIaET.

Cnaraembie A1 u Bi ckiaapIBaroTCsi BO BCeX paspsax OJIHOBPEMEHHO, a Ie-
peHoc P nmocTymaer ¢ okOHYaHHEM ONEpallii CI0KEHUS B MIPEABLAYIIEM paspsie.

bricTponelicTBrie MHOTOpa3psIHbIX CyMMaTOpPOB MOJOOHOIO BHJIa OTpaHu-
YEeHO 3aJIepP’KKOM MepeHoca, Tak Kak (popMUpoBaHUE CUTHAJA IIEPEHOCa Ha BbIXOJE
CTapIIero paspsia He MOXKET MPOU30MTH 10 TeX MOp, MOKa CUTHAI MEepeHoca

MJIAJUICTO pa3psaaa HEC paCIIpOCTPAHUTCA IMTOCICAOBATCIIBHO 110 BCEH CXeMe.

S S2 Sh Sh+1
b: a1 b2 az b an
L a FA L a FA L a FA
b S b S b S
R Cin Cout Cin Coutt———---------- Cin Cout

Pucynok 7.2 — Cymmarop ¢ nocneaoBaTeabHbIM IEPEHOCOM

Bpemsa nepeHoca MOXXHO yMEHBIIWTH, BBOJS MAPAJUICIBHBIN MEPEHOC, IS
Yero MPUMEHSIOT CIeIUaIbHbIE Y3JIbl — OJIOKH YCKOPEHHOTOo nepeHoca. OHu nmMe-
IOT IOCTaTOYHO CJIOXKHYIO CXEMY Jaxke st n = 5.

B Buzie 0TAETBHBIX MUKPOCXEM BBITYCKAKOTCS OAHOPAa3PSIAHBIE, IBYXPA3PSIHbIC
U 4YeTbipexpaspsasble cymmaropsl. B cemerictee TTJI 310 MHKpOCXEMBI COOTBET-
crBenHo K1551MM1, M2 u MM3. B nmanHoi#l abopaTopHOil paboTe ucciemayeTcs
mukpocxema K1551M3 (pucyHok 7.3).
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19 A1 | SM | S1 P
4 A2 S2 -
—4 A3 S3 H—
—1 A4 S4 H>—
-1 BI1 CR M+
— B2
— B3
131 B4
-3 BR

Pucynok 7.3 — Yersipexpaspsiansiii cymmarop K155MM3

Muxkpocxema K155UM3 mpeacraBisier co0o0il ObICTPOICHCTBYIOMIUNA TMOJI-
HbI cymMartop. OH MPUHUMAET IBA YETHIPEXPA3PSIAHBIX CI0BA MO BXOAAM JIAHHBIX
Ai u Bi, a mo Bxogy BR curnan nepenoca. Cymmarop paboTaet Kak C MOJIO0KH-
TEJIbHOU (BBICOKHI YpOBEHb — €JIMHHUIIA), TAK U C OTPULIATEIHLHOMN JOTUKON (HU3-
KU YPOBEHb — €JUHULIA).

CYMMI/IpOBaHI/IG IMPOUCXOJUT COIJIACHO YPABHCHHUIO!
BR +2°( AL+ B1)+ 2'( A2+ B2)+ 22 ( A3+ B3) +2° (A4 + B4) =
=2°51+2'52+ 2253+ 2°S4 + 2°CR

Ecnu BeiOpaHa mosiokuTeabHas J0ruka, To BXoq BR Hens3s ocTaBiaTh cBo-
OOJIHBIM, €CITM OH HE HCIIOJB3YETCS HEOOXOIUMO COSIUHUTH €r0 C HU3KUM YPOB-
HEM.

[Ipu cnokeHUW OTpHUIATEIBHBIX YHCEI UCIIOIB3YIOT OOpaTHBINA WX JOMOJI-

HUTEJBHBIA IO MOJYJ0 KOJIbl. CII0KEHHUE B JIOMIOJHUTEIBHOM KOJI€ ONIEPAH]IOB A

nu _B I10 MOAYJIXO p OCYHICCTBIIACTCA B COOTBCTCTBHUHU C BBIPAKCHUCM!
+ +
|A=B[, =|A+(p-B)
p P
+
[
rac P — oricpanus BBIYUCIICHUA OCTATKa LEJIOYHUCICHHOIO ACJICHUA MO MOJYJIIO

p. o BEGF(p)
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Breruucnenue CYMMEI JIBYX OII€CPaHAOB B O6paTHOM KOJAC OCYIICCTBIIACTCA B

COOTBCTCTBHH C BBIPAKCHUCM:

rac

(p-1-B)

[A-B[ =|A+(p-1- B)+J{)

— 00paTHBIN KOJT yuca -B.

Onucanue J1a0OPATOPHOI YCTAHOBKH

Uccnenyemass mukpocxema K155MM3 (D7) pacnojiokeHa Ha TeYaTHOU

1aTe CMEeHHOTo ycrpoicTBa Y C-15, BXOIAIIEro B KOMIUIEKT JIabopaTOpHOTo 000-

PyOdOBaHUA K32. YHpaBJI}IIOHII/IC CUTHAJIBI IIOAAXOTCA C IMOMOIIBKO KHOIIOK IIPO-

rpammaropa kojoB (I1K), pacnonoxennoro Ha nuneBoi manenu bYK. 3nauenue

nepBoro omnepanaa (A) 3amaercs KHonmkamMu «9»...«12» (C3P...M3P), 3HaueHue

BTOpOoro omnepanjaa (B) — knonkamu «13»...«16» (C3P...M3P). Ilepenoc ¢ npessi-

JTYIIETO CymMMaropa 3ajaeTcs KHOMKOM «8» (pucyHok 7.4). I'enepanus «Jiorude-

CKOM eMMHUIIBD («1») MPOUCXOTUT MPU HAKATOM KHOIIKE, a «JIOTHYECKOTO HYJISD)

(«0») — ipu He HaXkaToM. BhIXogHBIE CUTHAIBI OTOOpAXKAIOTCA HA TIPABOM U JIEBOM

I_[I/I(prBOM TabI0 B ABOMYHOM KOJ€ W Ha IICPBOM M BTOPOM HMHAHMKATOPAX JICBOI'O

1M poBOro Tabio B IECITUIHOM KOJIE.

S2 —
S3 ——

K. TIK D7

12 0P A1 | SM | SI
11 51 A2

10 A3

9 L A4 S4
16 1L B1 CR
15 1 B2

14 1 B3

13 5 B4

8 B BR

[\S 2 (o) N Ne)

15
14

MpaBoE U JICBOEC
udpoBoe TabJIo - B IBOMYHOM KOJI€

NIEPBBIA U BTOPOW UHAUKATOP JIEBOTO
udpoBOro Tadso - B JECATUYHOM KOJIE

Pucynok 7.4 — ®yHKIIMOHATIbHASI CXeMa YCTAaHOBKH JIJI UCCJIEIOBaHUS ITU(PPOBOTo

cyMMaTopa



IHocsien0BaTEJILHOCTH BBINOJIHEHHUS PA0OTHI

1. 3akpenuth Ha KpOHILTEHHE ycTpoilcTBO cMeHHOe Y C-15 1 ycTaHOBUTH €0 B
pa3zbeM X4 yHUBEpCaIbHOM jJadopaTopHOM ycTaHoBKH K32.

4.2. BKIIIOUNTh NUTAHUE YCTAaHOBKHM HakatueM KHONKH «CETb» u nuranue
VC-15, HaxaB KHOTIKY «+5 By».

3. CHOXUTh HA CYyMMAaTOpE ONEpPaH/Ibl, NPEICTABICHHBIE B COOTBETCTBUHU C
BapuaHTOM 3ananus (Tadmuna 7.1). CliokeHue OTpUIaTeIbHBIX YUCEIT MPOU3BECTH
B OOpaTHOM W JOMOJIHUTEIbHOM KoJax. Pe3ynbTarbl ClOXEHHsS MPEACTaBUTH B
TabnuIe, CoAepKaliei CTONOBI ¢ 3alaHHBIMA 3HAUYEHUSMHU OMEpPaHAOB B JecCs-
TUYHOM KOJ€, TOTOJIHUTEIbHOM U 00paTHOM KoJiaxX (B IBOMYHOM 3aMUCH), PE3yib-
TaTaMH CJIO)KEHUS B JECATUYHOM U JIBOUYHOM IPEJICTaBICHUSX (IIOCIEA0BATEb-

HocTh 3amucu CRS4S3S2S1).

Tabnuia 7.1 — BapuaHnTsl 3a1aHuil 1 ucciieoBaHus pabOThl CyMMaTopa

Sl A|B|BR|X|A|B BRIV A|B|BRI\|A B|BR
I AR E I AR AR F A E AR NEAEAE IR,
E L s
3| 551018 6l 2118 s a3l 0]® 3 91
B LR LA
56 1o 110 o5 115 1o ol ® a0

4. N1300pa3uTh BpEMEHHBIE TUArPaMMBbl ITOCIEI0BATEILHOTO CIIOKEHUS OTie-
paHa0B U3 3aaHusl. [uarpamma AOJKHA COJEPKATh 3HAYECHUST Ha BXOJIaX U BBIXO-
Jlax CyMMaTropa.

5. o 3aBepiiennun paboThl OTKATh KHONKH «CeTb» U «+5B», BiHyTh YC U3

pa3vema bYK.
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Copaep:xkanue oTueTa

B cootBeTcTBUM ¢ 00IIMME TPEOOBAHUSAMU OTYET JOIKEH COJIEPKATh:

— TEeMYy | LIeJIb JabopaTOpHOH padoTHhI;

— NPUHUUIHAAIBHBIE CXEMBbI C YKa3aHUEM Ha HUX HOMEPOB, 3a/ICHCTBOBAH-
HBIX KHOIIOK [TPOrpaMMaTopa KOJI0OB U UHAUKATOPOB;

— BPEMEHHBIE TUarpaMMmbl pabOThl MUKPOCXEM M TaOJMIBI PE3YJIbTATOB,
BBIBOJIBI IO MPOJICIaHHON paboTe.

KoHTpo/ibHBbIE BONPOCHI K 3alIATE J1A00PATOPHOH PadoThI

1. Kakue Tunel cyMMaTopoB BaM U3BECTHBI?

2. 300pa3ute BHYTPEHHIOIO CTPYKTYpY MOIyCyMMaTopa U MOJIHOI'0 CyMMa-
topa (c ucnonszoBanueM siaeMeHtoB WJIM-HE, U-HE, wuckmouaromee WMJIN,
NJIN, U, HE).

3.Ilo wMoaymo Kakoro 4uuciaa OCYIIECTBISET CIOXKEHHE CyMMaTop
K1551UM3 ecmu ve yuntsiBath CR, i CR u S4, i CR 1 S4 u S3, unmu CR u S4
u S3 u S27?

4. Kak ocyiecTBIseTCsl CIOXKEHHE YHCesl B 0OpaTHOM M JOTOJHUTEIHLHOM
kogax? B yem ux npemMymiecTsa U HEAOCTATKU?

5. Uem 0OBSCHSIETCS WCIONB30BAHUEM pa3IMYHBIX K0j0B B DBM? Kakue
KOJIbI BBI 3HaeTe?

6. Kak ocymiecTBUTh CIOXEHHE TpeX OMEpaHIO0B HA OJHOM cymmarope?
N300pa3zute BHYTPEHHIOI CTPYKTYpPY ABYXPa3psiIHOTO CymMMmaropa Ha TpU oOIle-

paHza.
JlabopaTopHasi padora 8

HccienoBanue padoTbl perucTpoB caBura HHGopMauuu
Ieabr padoThbl: HcciaenoBaTh pabOTy YHHMBEPCAIBHOIO U PEBEPCHUBHOIO

CABHUI'OBBIX PCTUCTPOB.
IIporpamma padoTsl

1. UccnenoBath PyHKIIMOHAIBHBIE BO3MOKHOCTH YETHIPEXPA3PSIIHOTO YHU-
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BepcanbHOoro casuroporo peructpa MC KI155HMP1. Tloctpouts BpeMeHHBIE aua-
rpaMMbl pabOThI UCCIIEOBAHHON MUKPOCXEMBI.

2. HccnenoBath (DyHKIIMOHAIBHBIE BO3MOXKHOCTH cxeM coemuHeHus HC
K1551P1 (peBepcUBHBIN CABUTOBBIN PETUCTP, BOCBMHUPA3PSIHBIN PETUCTD).

3. UccnenoBath (GyHKIMOHATBHBIE BO3MOXHOCTH BOCHBMHUPA3PSTHOTO pe-
BepcuBHOTO casuroBoro perucrpa MC K1551P13. Tloctpouth BpeMEHHbIE Tua-
rpaMMbl pabOThI UCCIIEOBAHHON MUKPOCXEMBI.

4. CocTaBUTh U 3alIUTUTH OTYET IO PE3YJIbTATAM HCCIEIOBAaHUMN, B KOTOPOM
JIOJDKHBI OBITh TIPUBEACHBI MPUHIUITUAIBHBIE CXEMbI, BPEMEHHBIE JMarpaMMbl U
BBIBO/IBI C TIOSICHEHUEM IIPUHIIUIIA IEUCTBUS MUKPOCXEM.

Kparkue cBegeHus U3 TeOpUn

[TapannensHble PETUCTPHI — ATO YCTPOMCTBA, IPEAHA3HAYCHHBIC JUJIS 3AIIUCH,
XpaHEHUs U BblJauu MH(GOpPMaLUK, IPECTABICHHON B BUI€ JBOMYHBIX KOJOB. J{ist
XpaHEHUs1 KaKJI0TO JBOWYHOIO pas3psiia B PETUCTPE UCIIONb3YETCS OJIHA TPUTTEP-
Hasl STYCHKa.

JUis 3alIOMMHAHUS MHOTOPa3psiAHbIX CJIOB HEOOXOJIHMMOE YHCIIO TPUTTEPOB
OOBEAUHSAIOT BMECTE M PAacCCMATPUBAIOT KaK €AWHBbIA (YHKIMOHAJIBHBIN y3ell-
peructp. Eciu perucTp nocTpoeH Ha TpUITepax-3allelikax, TO €ro Ha3bIBAIOT pe-
TUCTp-3allenka. TUIMOBbIMU BHEITHUMU CBSI3IMH PETUCTPA ABJISAIOTCS HHPOpPMALIH-
OHHbIE BX0Jbl D; Bxox curHana 3anucu (uiau 3arpy3ku) C, Bxon rameHus R, BbI-
xonbpl TpurrepoB Q. B ynpomieHHOM BapuaHTE PETUCTP MOXKET HE MMETh BXOJa
ralieHusi U UHBEPCHBIX BBIXOJIOB.

Ha pucynke 8.1 nokazana cxema 4eTblpexpa3psHOro perucTpa, BhIIMOIHEH-
Horo Ha 6aze UMC K155TMS u K155JIM1.

[Ipn nomaue ynpasisitouiero curHana Y1 = 1 uHdopmanus mo Bxoaam
DO0...D3 3anuceiBaeTcs OJJHOBPEMEHHO B COOTBETCTBYIOIIME pa3psbl yeTblpex D-
tpurrepoB. Ilpu Y1 = Y2= 0 undopmanus XpaHuTcsi B perucTpe naMsartu, a mnpu

Y2=1 npoucxoaut napajsieabHOE CYUThIBAaHUE UHGOPMAIUH.
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K155TM5 K155JIU1

DOIC)TQ 00
DllgTQ i
D2
D3‘”‘§TQ e

V1 CTQ & o3

Y2

Pucynok 8.1 — Uetbipexpa3psiHblil MapayjiebHbII pEerucTp

Brinyckaemble IPOMBIIIIEHHOCTIO PETUCTPBI HHOTA OOBEANHSIOT Ha KpH-
CTaJlJIe MUKPOCXEMBI C IPYTUMHU Y3J1aMH, B Mape C KOTOPBIMU PErUCTPbI YACTO UC-
HOJIB3YIOTCS B cXeMax LU(poBoil anmapaTypsl. [Ipumep Takoro KOMIUIEKCHOIO y3-
Ja — MUKpocxemMa MHoropexumMHoro 0ydepnoro peructpa (MBP) K5891P12, oc-
HOBY KOTOPOM COCTAaBIIIET 8-paspsaHbIi peructp-3amenka ¢ Bxogamu D0...D7, C,
R u Bocembro Beixogamu QO...Q7, cHaOKEHHBIMH yCHUIUTEIAMUA MOIIHOCTH (0y-
(depamu) ¢ TpeMsi COCTOSTHUSAMHU BbIxoaa. Kpome Toro, B cocTaB MUKPOCXEMBI BXO-
JIT HECKOJIBKO 3JIEMEHTOB YIIPABJICHUSA. Y CHIIMTEIN C TPEMSI COCTOSIHUSIMU BBIXO-
na umeeT u 4-pazpansblid peructp K155MP1S, nocTpoeHHbI HA HENPO3payvyHbIX
Tpurrepax 0e3 CBOMCTB 3axBaTa WM MPOHUIIAEMOCTH, T. €. YIPABISIEMBIX CTPOTO
dbpoHTOM.

Cnpuratomuii wim caBuroBsil peructp (shift register) aTo peructp, conep-
YKMMOE€ KOTOPOTO Ipu nogave ynpasisitomero curiana CABUIL moxer ciBurartbscs
B CTOPOHY CTapUIMX WJIM MIIAJIIMX pa3psnoB. Cxema CABUTAIOLIETO PETHCTpa U3

[ENOYKH HEMPO3PAvHbIX TPUTTEPOB MOKa3aHa Ha PUCYHKE 8.2.
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Pucynok 8.2 — Capuraronuii peructp

[Tycts Ha pucynke tpurrep Q0 — muaammuii , Qm-1 — crapmmii; BX0oI Kax-
noro tpurrepa (kpome Q0) NOJIKIIIOUEH K BBIXOJly COCEHEr0 MJIAJAIIErO TPUTTEPA.
Korma na Bce C BXOJbI TPUTTEPOB MOCTYNAET aKTUBHBIN criaj, curHana Shift, BbI-
XOJl KaXJA0ro TPUITEpa NPUHUMAET COCTOSIHUE CBOEr0 MIIAJILLErO COCENa U, TAKUM
oOpa3oM, nHpopmanus, coaepKalascs B pErucTpe, CABUTaeTCs Ha OJIMH pa3ps]l B
CTOPOHY CTapIIUX pa3psnoB, BIeBo. Tpurrep Q0 mpuHUMAET MPU 3TOM COCTOSIHHUE
nocienoBateiabHoro Bxoaa DS (data serial). Mudopmarus, noctynuBmias Ha BX0.
DS Bo BpeMs kakoro-inbo TakTa, HOsIBUTCS Ha Bbixoje Qm-1 yepe3 m TakToB.

CyliecTBEHHO, YTO B CXEME MCIOJIb30BAHBI MUMEHHO HENPO3pavyHbIC TPUTTE-
pbl. Eciu mocTtaBuTh mpo3payHble 3allesiKh, TO MPU aKTUBHOM YPOBHE CHUTHaja
Shift Bce Tpurrepsl CTaHOBSITCS MPO3payHBIMH, W CUTHAI DS ycmeeT mpoilTu
CTOJIbKO TPUTTEPOB, CKOJBKO MO3BOJIUT AJIUTEIBHOCTh curHana Shift .

Yacro TpeOyroTcs 6osee CIokKHbIE PETUCTPBL: ¢ NapaieIbHOW CUHXPOHHOU
3aMuchl0 MH(POPMAILIUU, PEBEPCUBHBIC, C MapauIeIbHO-TIOCIEI0OBATEILHOM 3aIu-
cht0. Takue perucTpbl HA3bIBAIOTCS yHHBEpCalbHbIMU. [IpuMepoM Takoro peru-
ctpa cayxkutr UMC K1551P11. Peructp MoxeT paboTath B YETHIPEX PEKUMAX:
napajuieIbHOE 3aHECEHUE TaHHBIX, CIBUT BJIEBO, CJIBUT BIIPABO, XPAaHEHUE JaHHBIX.

B apudmeruke caBUr yuciaa Ha OJIUH Pa3psii BIEBO COOTBETCTBYET YMHO-
YKEHHIO €ro Ha 2, CIBUT BIPABO — JICJICHUIO MOMOJIAM.

B anmapatype nepenauu JaHHBIX YHHBEPCAIbHBIE PETHCTPhI MPeoOpa3yroT

napaJieIbHBIA KO/ B MOCJIEN0BaTeIbHBIN 1 00paTHO. [lepenaua qaHHbIX mocaeno-
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BaTCJIbHBIM KOJAOM II0 CPAaBHCHHIO C Hepenaqeﬁ napaJui€ibHbIM CYIIECCTBEHHO 9KO-
HOMUT YHMCJIO JIUHUU CBSI3U. ITO IMTOKYIIaCTCA HCHOﬁ YBCIMYCHUSA BPEMCHHA oOMeHa.

K1551P1
CIRG| 0
C2 1
DO 2
ELJ 3
D1
D2
D3
D4

— |—
‘m ‘w

i

—
—

‘ ‘

bl b b b | e |

Pucynok 8.3 — Mukpocxema casurooro peructpa K1551UP1

Mukpocxema K155MP1 — 4erbipexpaspsaHblil CABUTAIOMIAN PETUCTP IO3-
BOJISIET MPOU3BOUTH MOCJIEAOBATENbHYIO U MMapaUIeNIbHYIO 3aUCh UH(GOPMAIIUU B
TPUTTEPHI PETUCTpa, MOCIEAOBATEIBHOE U MApAJUICIbHOE CUMThIBAHKWE WHGOPMAIIUH,
CIIBUT HH(pOpMaIwu (pucyHok 8.3).

O yHKIUOHAIBHOE HA3HAYCHUE BBIBOJIOB MUKPOCXEMBI:

Cl — cayXuT i moJa4M MOJOKUTEIBHBIX TAKTOBBIX MMIYJILCOB, CIIBHUTA-
IOIUX UHPOPMAIIHIO, IPUYEM CABUT MPOUCXOUT MO CIajjaM UMITYJIbCOB.

C2 — 3anuck B TpUITEPHI peructpa nHbopmaIm, uMerorieiics Ha Bxonax D1
— D4.

EL — ynpasnsronuii Bxoa. [Ipu nor. 1 Ha Bxoge EL Bo3MokHa 3amuck co
BXx0J10B D1 — DA4. IIpu nor. O — caBwur.

DO — ang nocnenoBarenbHOM 3anvcy MHPOpMalKuU. 3auch TPOUCXOIUT B
peXUme caBUra.

Hamnuwne ynpasnsromero Bxoaa EL pacmupsieT BO3MOKHOCTH HCIIOJIB30Ba-
HUsS MHKpocxembl. Eciu coequauTh Mexay coboit Bxoasl C1 u C2, MOXHO CIBH-
I'OM U 3aIIUChIO, JIUIIb U3MEHSIS JOTMYECKUN yPOBEHb Ha BXxoje EL.

Ecnu coequnuth Mexay codoit Bxoasl C2 u EL, cnenuanbHOro ynpasisito-
IIETO CUTHaja B 3TOM Cllydae He MOTpeOyeTcss — CABUT OyAeT MPOUCXOJIUTH MpHU

nojaye uMnysabcoB Ha Bxox Cl, 3anucey — npu nogaye uMnysibcoB Ha C2.
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Ecnu Bxon D1 moakmtounTts K Beixoay 2, D2 — k Beixoay 3, D3 — k BeIxoay
4, a D4 ucnonib30BaTh B Ka4€CTBE BXO/1a MOCJIEA0BATEIILHOM 3alIUCH, TO MOJYYUTCS
peBepcUBHBIN caBurarouuii peructp. [lpu nomaye ummynscoB Ha Bxon Cl Oyzaer
MIPOUCXOJIUT MOCe0BaTeIbHasl 3anmuch nHPopMaruu co Bxoaa DO u caBur B cTo-
POHY BO3pacTaHusi HOMEPOB BbIXOJI0B (CIBUT BIpaBo). [Ipu nmomave uMmynbCoB Ha
Bx0j C2 3anuchk OyJeT MpOUCXOIUTh ¢ Bxoaa D4, ciBUT — B CTOPOHY YMEHBIIICHUS
HOMEPOB BBIXOJIOB (CIBHT BJIEBO). B moiyueHHBIH TakuM 00pa3oM pEeBEPCUBHBIN
CIABUTAOIINI PETUCTP MapajuiebHas 3aMuch HHGOPMAIIMA HEBO3MOXKHA.

K1551P13
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Pucynox 8.4 — Mukpocxema casuratomiero perucrpa K1551UP13

Muxkpocxema K155MP13 (pucynok 8.4) — BOCEMUpa3psAHBIA PEBEPCHBHBIH
CABUTAKOLINI PETUCTP, UMEET 8 BBIXOJIOB MMAPALIEIBHOTO KOJA U CIEAYIOIINE BXO-
aer: D1...D8 — nns nogaun uHdopmaiuu npu napauiensHoit 3amucu, DR u DL —
JUTSl IOJ1aYu MH(OpMaUu P NOCJIE0BATENbHON 3aIIMCH U CIBUTE BIPABO U BIle-
BO COOTBETCTBEHHO, C — NIJIs1 MOJJauu TaKTOBBIX UMITYJIbCOB, SR u SL — niis ynpas-
JeHust pexxumMoM U R — 15 copoca tpurrepoB peructpa. Ilpu nmogaue Ha Bxog R
gor. 0 mpoucxoauT cOpoC BCEX TPUITEPOB CUETUYMKA HE3aBUCHMO OT COCTOSIHHUS
Opyrux BXoJ0B. JItoOble Apyrue M3MEHEHUs COCTOSHUS PErucTpa MPOUCXOJSAT
JMIIb MO CHaay UMITyJbca OTpUliaTenbHol nossgpHocT Ha Bxojae C. [Ipu nor. 1 Ha

Bxozne SR u yor. 0 Ha Bxoxe SL mo cnamy ummyisbca Ha Bxojae C MpoOUCXOIUT

52



CABUT MH(OpPMAIIUU BIPaBo (B CTOPOHY BO3pacTaHUsI HOMEPOB BBIXO/OB). B mep-
BbII pa3psi/i CABUTAIONIETO PETUCTpa IOCJIEeNOBaTEeNIbHBIN MpUeM HH(pOpMaluu
ocymectBisiercs ¢ Bxoga DR. Tlpu nor. 1 na Bxoge SL u sor. 0 Ha Bxojme SR
CIBUT OCYIIECTBJISICTCS BJIEBO, ITPUEM HH(OpPMALIMU B BOCBMOM pa3psij perucrpa —
c Bxoaa DL. Ecnu sor. 1 nogats cpa3y Ha 06a Bxoga SR u SL, o cnagy uMItyib-
ca OTpULATEIbHON NOJsApHOCTH HA BXoAe C mpou3oiAeT napajijiesbHas 3alHuch B
peructp uadopmaruu co BxoaoB D1 — D8. ITogaya jor. 0 Ha o6a Bxoaa SR u SL
OJIOKUpPYET TaKTOBBIE UMITYJIbCHI, ToaBaeMble Ha BXxoa C, U MO HUM HHPOpMAITHS
B perucTpe yxe He 0yaet Mensthes. OnHako, eciu mipu Jior. 0 Ha Bxone C BHavasie
XOTsl OBl Ha 01HOM U3 BX0A0B SR mnu SL umenacsk jor. 1, 3aTeM Ha 000uX BXoJax
— qor. 0, 3T0 u3mMeHeHue OyAEeT BOCHPHUHATO MHUKPOCXEMOU Kak crHaj TaKTOBOIO
UMITyJIbCA, IO KOTOPOMY IPOU30MAET CABUT WM NapajuleibHas 3alluCh, B 3aBUCH-
MOCTH OT cocTosiHUA BX0JI0B SR u SL nepena nosiBiaenuem Jior. O Ha 000ux BX0aax.
VYka3zaHHOE CBOMCTBO MUKPOCXEMBI MTO3BOJISIET, MOAAB MOCTOSAHHO Jor. 0 Ha BXOJ
C, ucnonp3oBath BXoJ SR /i mogaun UMITyJIbCOB CABUTa BIpPaBo, Bxoa SL — nis
M0/IaYX UMITYJIbCOB CABUTA BieBO. CABUT OyAET MPOUCXOIUTH M0 CHajaM UMITYJIb-
COB IIOJIOKUTEIBHON MOJSIPHOCTU. Ecnu u3MeHeHne cur”aia ¢ jor. 1 Ha Jor. 0
MIPOU30MIET OJHOBpEMEHHO Ha oboux Bxojax SR u SL, ocymiecTBuUTCS mnapai-
JenbHas 3anuck nHpopMaiuu ¢ BxoaoB D1...D8.
Onucanue J1a0OPATOPHOI YCTAHOBKH

Uccenyembie mukpocxembl K1551P1 (D2, D3) u K1551P13 (D4) pacrono-
YKEHBI HA NIEYAaTHOW IUIaTE CMEHHOro ycrporcTBa Y C-17, BXOIAIIETO B KOMIUIEKT JIa-
6oparopHoro obopynoBanuss K32. Ympapistomye cCUTHaIBI MOJAIOTCS C TTOMOIIBIO
KHOTIOK Tiporpammaropa koaoB (IIK) u mporpammatopa cepun ummynbcos (IICH),
pacnionokeHHbIX Ha JmieBord naHenn bYK. Knomkon «13» ocymectBusercss nepe-
KJIFOUeHHe rojaun cepuu umirysibcoB oT ['CU mexay Bxogamu Cl u C2 MuKpocxemsl
K1551P1 (pucynok 8.5). MndopMalioHHbIe M YIIPABISIOMIME CUTHANIBI 1715t D2 3ana-
FOTCA KHOIIKaMH «3»...«8», a st D3 — kHonkamu «1», «2», «11». Knonkoi 14 ocy-

IECTBJLICTCS MEPECKIIOYCHUC BXOAOB CCMHUCCIMCHTHBIX HHANKATOPOB MCKAY BbIXO/JIa-
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mu MukpocxeMm D2, D3 u mukpocxembl D4. Ha nndopMaIimoHHbsie BXOAbl MUKPOCXe-
Mol K155 MP13 curnasel 3agar0Tcsd KHOMKaMU «1»...«8», a ynpapJIsoye — KHOIKa-
MH «O»...«11», «13», «16» u TICU. BeixomHbie CUTHAIBI HHIYITUPYIOTCS Ha IUQPO-
BOM Tabj0 B JABOWYHOM Kojie (pucyHok 8.5). Mukpocxema D1 Ttuma KI155JIA3,
D5...D8 tuna K155J111, D9 u D10 — K155J111.

IHoc/ien0BaTE/IbHOCTH BHINOJHEHUS Pa00OThI

1. 3akpenuTte Ha KpOHIUTEWHE yCcTpoilcTBO cMeHHOE Y C-17 1 yCTaHOBUTH €TI0 B
pa3zbeM X4 yHUBEpCAIBbHOM JJabopaTopHOM ycTaHoBKH K32.

2. BxmrounTs nuTtaHue yctaHOBKHM HaxatueMm kHomnku «CETDb» u nuranme
Y C-17, naxxaB KHOTIKY «+5 By.

3. IlpousBectn mapauienbHYIO 3arpy3ky B peructp D2 uucna, cOOTBET-
CTBYIOIIIETO BalieMy BapuaHTy (cM. Tabnuua 8.1), u mpousBecTu caBUr uHpopMa-
YA Ha 33IaHHOE KOJIMYECTBO pa3psnoB. IlocTponTh BpeMEHHbIE IHArpaMMbl pa-
OO0TBI UCCIIEIOBAHHOU MUKPOCXEMBI.

4. TlpousBecTu MOCIEIOBATEIbHYIO 3arpy3Ky 4ucia u3 Ttadiauisl 8.1 B D2.
[IpousBectu casur 3anucanHoi uHdopmaimu. [loctpouTs BpeMeHHbIE TUarpaMmbl
paboOTHI UCCIIEIOBAHHOM MUKPOCXEMBI.

5. Coenunuth XS3 ¢ XS4 u 3anucars B peructp D3 uncno u3 tabnuisr 7.2,
UCIOJB3ys cHavyasna Bxoq DO (casur Bopaso), a 3ateM D4 (casur BieBo). [TocTpo-
UThb BPEMEHHBIE TUarpaMMbl pabOTHI UCCIEAOBAaHHONM MUKpocxeMbl. [locie ombiTa
pazbennHUTh XS3 ¢ XS4.

6. [IpousBectu coennnenne XS1 ¢ XS2 u nccnenosars Kackaja U3 IByX pe-
ructpoB D2 u D3 Ha Bocemb pa3psanoB. OCyIlIeCTBUTH 3alMCh B PETUCTPHI YHCIIA
u3 tabmuipsl 8.3. IlocTpouTh BpeMEHHbIE AMArpaMMbl PabOTHI HCCIIETOBAHHOTO
CXEMHOI'0 COEAMHEHUSI.

7. WccnenoBarh (yHKIIMOHAIBHBIE BO3MOXKHOCTH peructpa K155U1PI13.
[IpousBecTn mapauieibHYIO 3arpy3Ky uucia u3 Tabjuisl 8.3, OCYIIECTBUTH CIBUT
BITPABO HA KOJIMYECTBO pa3psioB N, yKa3aHHBIX B JaHHOW TaOJMIIEe, U CJIBUT BJICBO

Ha uncio pa3psanaoB (8 — N). [loctpouth BpeMeHHbIE TUarpaMMbl UCCIEIOBAHHOTO
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pexuma paboTel MUKpocxeMsl. [IponsBectu cOpoc 3amMcaHHON paHee MHPOpMa-
. OCyIECTBUTh NOCIIEI0BATENbHYIO 3arpy3Ky JaHHBIX CO CABUIOM YETBIPEX pas-
PSIOB BIPABO M YETHIPEX Pa3psiioB BIEBO TAKMM 00pa3oM, YTOOBI COAEP>KUMOE peru-
cTpa ObUIO paBHO MHBEPCHHU 3alMCAHHOTO paHee uucia. [loctpouts BpeMeHHbIE 1ua-
rpamMMBbl HCCIIEI0BAHHOTO PEKUMA PA0OThI MUKPOCXEMBI.

8. I1o 3aBepiieHun padoThl OTAKATh KHONKHU «CeTh» U «+5B», BiHyTh YC U3
pa3bema bYK.

Conep:xanue oTyera

B cootBercTBUM ¢ 00mIMMH TPeOOBAaHUSIMH OTYET JOJKEH CONECPKATD:

— TeMy U LIeJIb JJA0OpaTOPHOU paboTHI;

— IPUHLIUIHAIBHBIE CXEMBI C YKa3aHUEM Ha HUX HOMEPOB 3aJ€HCTBOBAHHBIX
KHOIIOK IIporpammaropa kozoB, ['CH1 u uaaukatopos;

— BpPEMEHHbIE AHarpamMmbl pabOThl MUKpPOCXEM, TaOJUIBl UCTUHHOCTH U

TaOJMILIBI PE3YJIBTATOB, BEIBOBI 10 MPOJEIIaHHON padoTe.

Tabnuna 8.1 — BapuanTsl 3ananuii 1151 uccienoBanus padotsr K155MUP1

NeNe 3arpykaemoe Komnnyectso
BapuaHTa 9HCIIO0 CABUTaCMBIX
paspsizioB
1 |17 0101 2
2 | 18 1001 3
3 |19 0110 3
4 |20 0011 2
5 | 21 0100 2
6 | 22 0101 3
7 |23 0110 2
8 | 24 0111 2
9 |25 1000 3
10 | 26 1001 2
11 ] 27 1010 3
12 | 28 1011 2
13 | 29 1100 3
14 | 30 1101 3
15 | 31 1110 2
16 | 32 1111 5
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KoHTpoJsibHBIEC BONPOCHI K 3a1IUTE JIA00PATOPHOI padoThI

1. ®yHKIMOHAIBHOE Ha3HAUYCHUE PETHUCTPOB.

2. MOXHO JI TIOCTPOUTH CIBUTOBBIA PETHCTP HA OJTHOCTYIIEHYATHIX TPHUTTE-
pax?

3. Kak peanmu3oBaTh pPETUCTPOBYIO MaMsTh, HCIOJIB3Yysl HCCICAOBAHHBIC
MUKPOCXEMBI U Jiemudparop?

4. Kak MCTOJb30BaTh MCCIIEIOBAHHBIE MUKPOCXEMBI ISl peai3aiiy JIOTH-
YECKUX U apu(PMeTUIeCcCKuX onepanuii?

5. JIns gero Ha QPyHKIIMOHAIBHOW CXeMe JTabopaTOpHOW yCTaHOBKHU (pHUCY-

HOK 7.5) ucnonb3yroTcs mukpocxembl DS — D10.

Tabnuua 8.2 — BapuanTsl 3a1anuii A1t uccnenoBanus pabotrsl K155MP1 B peBep-

CHUBHOM CXEME BKJIHOUCHMUS

NoNe 3arpyxxaemMoe
YHUCIIO0
BapHuaHTa
DO D4

17 | 0101 | 1100

18 | 1001 | 1101

19 | 0110 | 1110

20 | 0011 | 1111

21 | 0100 | 0101

22 | 0101 | 0110

23 | 0110 | 0111

24 | 0111 | 1000

25 | 1000 | 1001

26 | 1001 | 0101

27 | 1010 | 0101

28 | 1011 | 1001

29 | 1100 | 0110

30 | 1101 | 0011

31 | 1110 | 0100

el e N =
SlhlrlmiRRBlolo~NoolslwN-

32 | 1111 | 0101
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Pucynox 8.5 — dyHkimoHanpHas cxeMa yCTaHOBKH JJIS UCCIIEOBaHUS PETUCTPOB

cABUTa MH(POPMALIUU
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pocxem D2 u D3 u pa6otsl mukpocxembl K15511P13

Ta6nuna 8.3 — BapuaHThl 3a1aHuil 1J1s1 KCCIIeI0BaHUS PaOOThI COSAUHEHUSI MUK-

o | 3arpyxaemoe KonngectBo No 3arpykacmoe KonngecTBo
CIIBUTAEMBIX Ne CIIBUTAEMBIX
0 YHCIIO YHCII0
pa3psiioB paspsiioB
1 01010001 5 1 11000001 5
2 10011010 4 2 01110010 4
3 01100011 2 3 10010011 2
4 01010100 3 4 11000100 3
5 00100101 5 5 11110101 5
6 10101110 2 6 11010110 2
7 11000111 4 7 01100111 4
8 00101000 3 8 01101000 3
9 01001001 2 9 11001001 2
10 11001010 3 10 00011010 3
11 00101011 5 11 00111011 5
12 10001100 4 12 11001101 4
13 10001101 6 13 01001101 6
14 10101110 3 14 00101110 3
15 00101111 4 15 01101111 4
16 01010001 5 16 10010001 5
17 10010010 6 17 00110010 6
18 01010011 4 18 01110011 4

JlaGoparopHnasi pabora 9

HccaenoBanue padborsl mpeodpa3oBarelieil KOJI0B

Hean padoThl: ucciaen0BaTh NPUHIIMI ASHCTBUS MpeoOpazoBareneil TBOnY-

HO-AECATUYHOIO KOJA B JIBOMYHBIN U JIBOUYHOTO KOJA B JIBOUYHO-ACCATUYHBIM.
IIporpamma padoTsl

1. UccnenoBaTh (PyHKIIMOHAIbHBIE BO3MOXKHOCTHU TMpeoOpa3oBaresis IBOUY-
HO-gecaTnyHoro xona B 1sonyueii UMC truma K15511P6.

2. UccnenoBath (pyHKIIMOHAIBHBIE BO3MOKHOCTH TIpeoOpa3oBarTensi TBOMY-
HOro xkoja B asonuHo-aecaTnuHeid UMC tuma K15511P7.

3. CocTaBuUTh U 3alIUTUTh OTUYET MO pe3yJibTaTaM UCCIICIOBAaHUI, B KOTOPOM

JOJIXKHBI OBITH MNPpUBCACHBI IIPHHIUIIMAJIBHBIC CXCMbI, BPCMCHHBIC JHAI'PAMMBI,
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TAOJIMLBI C Pe3ybTATaAMU BBIIIOJHEHUS PA0OTHI U BBIBOJIbI C IIOSCHEHUEM ITPUHIIU-
11a ACUCTBUSA MUKPOCXEM.
Kparkue cBegeHus U3 TeOpun

Muxkpocxembl K15511P6 u K155TIP7 ciyxkat nis npeoOpa3oBaHHs JBOUY-
HO-JIECATUYHOTO KOJia B IBONYHBIM U IBOMYHOIO KOJIa B IBOUYHO-IECATHUYHBIN CO-
OTBETCTBEHHO. MUKPOCXEMBI SIBJIAFOTCS NMOCTOSIHHBIMU 3alIOMUHAOIIUMH YCTPOM-
CTBaMH, NPOrPaMMHPOBAHUE KOTOPBIX IPOU3BEIECHO HA 3aBOJE-U3TOTOBUTEIE.
VYnpasieHue BbIOOPOM HYKHOM MHUKpPOCXEMBbI OCYLIECTBIIAETCS nogadei jor. 0 Ha
Bxoa E mmkpocxemsl. [l mukpocxeM, Ha BXoAsl E KOTOpBIX mojgaHa Jyor. 1, Ha

BCCX BBIXOJaX TAKXKC JIOT. 1.

K155I1P6 K15511P7

—0 2 IX/Y| 2 P 02 Ixy| 2 FH—

—110 4 4 2 1 4 4 H2—

—12'8 8 208 8
16 216

—13 10 3203 14132 10 #—
A — 40 F—
B F—

156 clo  —9E

Pucynok 9.1 — Mukpocxemsr K15511P6 u K15511P7

Bximtouenne mukpocxem K155T1P6 u K155IIP7 B mpocreiiiiem BapuaHTe
MPOWJLTIOCTPUPOBaHO Ha pucyHke 9.2. Omna mukpocxema K15511P6 mo3Bonsier
npeodpa3oBaTh ABOMYHO-AECATUUYHBIN koj uucen 0...39 B nBouuHbId. Muanmuit
paspsin (pa3psii €IWHUII) MepeacTcss MUMO MUKPOCXEM, TaK KaK OH COBIIAJAeT B
JIBOUYHO-ACCATUYHOM W JBOUYHOM KOJaX. AHQJIOTUYHO OJIHY MHUKPOCXEMY
K155T1P7 MoOXXHO HMCHONB30BaTh JUIsl MPeoOpa3oBaHUS JIBOMYHOTO KOJa YHUCEI
0...63 B IBOMYHO-JIECATUYHBIMN.

Mukpocxema KI15511P6 mo3BosisseT Takke MpeoOpa3oBaTh JABOUYHO-

necatTuuHblid ko yucen 0...9 B kox pononHenust A0 9 (pucynok 9.3, a) u go 10

59



(pucynok 9.3, 6). Cymma AeCITUYHBIX YHCEI, COOTBETCTBYIOIIMX BXOJIHOMY U BBI-
XOJIHOMY KOJIaM CXeMbI prucyHKa 9.3 (a), paBHa 9, a cxembl pucyHka 9.3 (6) — 10. B
cxeme pucyHka 9.3 (6) mpu BXOJHOM KOJIe, COOTBETCTBYoMIEM Yucity (), BBIXOTHOM

KOO TAKKC COOTBCTCTBYCT 0.

K15511P6 K15511P7

1 1 1 1
2 —W 2 Ixyy| 2 B— 2 2 —9 2 \xiy| 2 H 2
4 —14 4 4 P— 4 4 4 4 |2 4
§ —12°8 g B— 8 8 1218 g H— 8
16 H— 16 16 —L116
10 —13{ 10 32— 32 32 —1432 10 [ 10
20 —420 20— 20
40 Fo— 40
[t [t

Pucynok 9.2 — IIpocreiimee Bkirouenne Mukpocxemsl K155I1P6 u K15511P7

K155I1P6 K155I1P6
1 2 XY A 1 IJ—2 XY I—l
2 4 — 2 2 — 4 4 — 2
4 — 8 B—— 4 4 —— 8 8 —— 4
Cr—— 38 16 —— 8
8§ —— 10 8§ — 10
20 Jlor. 1 ——20

—oF FE
0)

1 a)
Pucynok 9.3 — IlpeoOpa3oBatenb Koja B JOMOJHEHHE 10 9 (a)

u B nonosiHeHue 10 10 (0)

Muxkpocxemy K1551TP6 M0XHO TpUMEHSTH JJIsl MpeoOpa3oBaHUs JTaHHBIX,
BBOJMMBIX B JIBOMYHO-JECITUYHOM KOJI€, B JIBOUYHBIN, HAITPUMED JJIs1 BBOJAA JIBO-

WYHO-JICCATUYHOTO KOJila B HU(GPOaHATIOrOBBIM IMpeoOpa3zoBaTelib, padOTAIOIINM,

KakK IIpaBHJIO, B ABOMYHOM KOJC.

Muxkpocxema K155T1P7 moxer ObITh MCIIONB30BaHA AJI IPEoOpa30BaHUs B
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JNECATUYHBIA BHUJl JAHHBIX, MTOJIYYECHHBIX B JIBOMYHOM KOJZI€, HAIIPUMEP C BBIXOJA
aHajnoro-uu@poBoro nmpeodpazoBaTes A1 MHIUKALMY B IECATUYHOM BHUJIE.

Pa3psiiHOCTH OJMHOYHBIX MUKPOCXEM HEIOCTATOYHO ISl PEUICHHSI OOJIbIINH-
CTBa 3a]1a4 MpeoOpa3oBaHusl KOJIOB, B ATUX CITy4yasX MPUMEHSIOT KaCKaJHOE COeIMHE-
Hue MukpocxeM. Ha pucynke 9.4 nmokazano coenuHenue nByx mukpocxem K15511P6
JUTSL TIpeoOpa3oBaHusl TBOMIHO-TIECATUIHBIX KOA0B uucen 0...99 B ABOWYHBINA, HA pU-
CYHKE 9.5 — 1ecTr MUKpOcXeM JjIs TipeoopazoBanus kKo10B umcen 0...999. Ha pucyn-
kax 9.6 u 9.7 mpencTaBiIeHbl CXEMbI I TIPE0OPa3OBAHUS JBOUYHBIX KOJOB YHCEIN
0...255 u 0...511 B mecsatuunblii. g mpeoOpa3oBaHUs KOJOB JCCATUYHBIX UYHCEI
0...9999 B nBonuHbIl TpeOyercs 19 mukpocxem K155I1P6, a s nmpeoOpazoBaHus KO-
noB aBowuHbIX uucen 0...4095 u 0...65535 B IBOMYHO-IECATUYHBIA — COOTBET-
ctBeHHO 8 1 16 mukpocxem K15511P7.

Muxkpocxembl K15511P6 n K1551IP7 BBITOHEHBI € «OTKPBITBIM» KOJUIEKTOP-
HBIM BBIXOJIOM, MOATOMY JJIsi 0OECTICYEeHUsI TOMEX0YCTOMYMBOM PabOThI MUKPOCXEM
MEX]Ty X BbIXOJIaMH U TUIFOCOM MUTaHUS CIEAYET YCTAaHABIIMBATh HATPY30UHbIE PE3U-
ctopsl 1...5.1 kOwm, 3T Pe3UCTOPHI HA MPUBEJICHHBIX CXEMaX YCIOBHO HE ITOKA3aHBI.
Bxog pasperienust pabotsl MukpocxeM E nomkeH ObITh TOJKITIOUEH K 00IIIEMY ITPOBO-

Ay, IIpy 1moJadyec Ha HETO JIOT. 1 Bce BBIXOABI IIEPEXO AT B BHIKITFOYCHHOC COCTOsHHUC.

1 1
DD1
2 2 [ XY ]2 2
4 4 4 4
8 8
10 10
20 20
DD2
8 2[xiY[2}——s8
| 16 4 41——16
P E 32 8 8 ——32
16 —— 64
40 10
80 20

Pucynok 9.4 — IIpeobpa3oBareisib JBOUYHO-AECATUYHOTO KOJIa

yucen 10 99 B 1BONYHBIN
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800 20 4 10 8 2 XY 2 — 128
8 201|164 4l 256
P E 32 8 8 —— 512
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Pucynox 9.5 — Ilpeo6pazoBaTenb TBOMYHO-ECATUYHOTO KOJ/Ia YUCEN

110 999 B IBOMYHEBIN

Onucanue J1aOOPATOPHOM YCTAHOBKH

Uccnenyembie mukpocxemsl K155T1P6 (DD2) u K155I1P7 (DD3) pacnodo-
JKEHBI Ha IIEYaTHOM IIaTe€ CMEHHOro ycTtporcrBa Y C-18, BXOASAIMIETO B KOMIUIEKT
naboparopHoro obopynoBanusi K32. [lepexitoueHne Mex1y MUKPOCXEMaMH OCY-
LIECTBIIETCS KHONKOM «1», a 3a1aHne Koia — KHOIKaMH «3»...«8» ImporpaMmaro-
pa KoJoB (cM. pucyHOK 9.8). BbIXOJHBIE CUTHANIBI UHAUIIUPYIOTCS Ha MUQPPOBBIX
Taba0 B ABOMYHOM Koje. Mukpocxema DDI1 tuna K155JIH1, DD4 u DD5 —
K155JIN1.
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Pucynok 9.6 — IIpeoOpa3oBaTenb JBOMYHOTO KO/ YUCEN 10 255

B JIBOUYHO-IECATUYHBIN
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Pucynox 9.7 — IlpeoOpa3zoBaTenb TBOMYHOTO Ko/1a yrcesn 0 511

B JIBOMYHO-IECATUYHBIN
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PI/ICYHOK 9.8 — (DYHKHI/IOHEIJIBHEI}I CXCMa YCTAaHOBKH IJIA UCCICIOBAHUA

npeobpaszoBareseii Koja

IMocsienoBaTEJIbHOCTH BHINOJIHEHHUSI PA0OTHI

1. 3akpenuTh Ha KPOHIITEHHE YCTPOUCTBO cMeHHOE Y C-18 1 yCTaHOBHUTH €ro B
pa3beM X4 yHHUBepcaIbHOM 1abopaTopHOi ycraHoBKH K32.

2. BxirounTh nuTaHue ycTaHOBKM HaxkaTtueM KHONKH «CETb» m nurtanue
VC-18, HaxaB KHOIIKY «+5 By.

3. [Ipon3BecTy NEPEBOI YMUCET U3 JBOUYHOTO B IBOMYHO-JECATUYHOE MIPE/I-
craBienre Ha DD3. Yucna 3amer npenojasatenb. [IocTpouTs BpeMEHHbIE aHa-
rpaMMbl PabOTHI UCCIEOBAHHON MHUKPOCXEMBI.

4. IlpousBecTH mNEpeBOJ YHCEN ABOMYHO-ACCATUYHOTO NPEACTABICHUSA B
nBonyHoe Ha DD2. YUucna 3amer npenoaaBarenb. [locTpouth BpeMeHHBIE aHa-
rpaMMbl pabOThI HCCIEOBAHHON MUKPOCXEMBI.

5. o 3aBepiiennun paboThl OTxKaTh KHONIKH «CeTh» U «+5By», BiHyTh YC U3

passema bYK.
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Copaep:xkanue oTueTa
B cootBeTcTBHM ¢ 00IIMMYU TPeOOBAaHUSMH OTUYET JIOJDKEH COJEPKATh:
— TeMy U 1Ieb TaOOpaTOpHON pabOTHI;
— MPUHIIMITHATBHBIC CXEMBI C YKa3aHHEeM Ha HUX HOMEPOB 3a/IeHCTBOBAaHHBIX
KHOTIOK IPOTpamMMaTopa KoJI0B U UHIUKATOPOB;
— BpPEMEHHBIE JUAarpaMMbl paOOThI MEKPOCXEM M TaOJIUIIBI PE3yIbTATOB, BhI-
BOJbI 110 MPOJEIAHHON padoTe.

KoHTpoJsbHBIEC BONPOCHI K 3a1IIUTE JIA00PATOPHOU PadOThI

1. Jlnst 9ero WCIonb3yeTcsl NBOUYHO-IECITHYHOE KOAMPOBAHUE B MHUKPO-
IIPOLIECCOPHBIX CUCTEMAX?

2. I30bITOYCH T TBOMYHO-JECATUYHBIA KOJ 1O CPAaBHCHHIO C JBOMYHBIM
IIPEACTABICHUEM YHCEI?

3. Cxompko mukpocxem K155T1P6 motpebyercst miast mpeoOpa3oBaTensl KO-
JIOB IBOMYHO-AeCATHYHBIX ynucena 0 — 99999 B nBonIHbBIN?

4. Cxonbko Mukpocxem K155ITP6 motpebyercs st mpeoOpazoBaTensi Ko-

OB JIBOMYHBIX qlrcel 0 — 2047 B JIBOMYHO-ECATUYHBIN?
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