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|. PABOYAA MPOrPAMMA
1 BBEAEHUE

Ilenv npenooasanusn oucyuniunol

[lens Kypca COCTOUT B M3YUYEHUU OOIIMX MPUHIIMIIOB U METOO-
JIOTUM TOCTPOEHUSI COBPEMEHHBIX aBTOMATU3UPOBAHHBIX CHUCTEM aB-
tomarudeckoro npoektupoBanus (CAIIP), apxurextypsr CAIIP u ee
MOJICUCTEM, METOJOB aBTOMATU3MPOBAHHOIO MAaTEMaTUYECKOrO MO-
NEIMPOBAaHUS, MPAKTUYECKOTO OCBOCHHS COBPEMEHHBIX TEHIACHIIUU
KOHCTPYKTOPCKOT'O M TEXHOJOTHYECKOTO TPOEKTUPOBAHUSL.

3adauu oucuyuniunsl

B pesynbpraTe n3yueHus AUCHUIIMHBI CTYACHTHI JOIKHBI:

- 3HaTh HPUHIIUMBI TTOCTPOCHUS, (PYHKIIMOHAIBHBIE BO3MOYKHO-
CTU M OCOOCHHOCTH OpraHu3aiuu Bcex BuJ0B oOecneueHus CAIIP
(MHQOPMAITMOHHOTO, TEXHUYECKOI0, MaTEMaTUUYECKOT 0, IPOrPaMMHO-
ro u Jp.);

- OPUEHTHUPOBATHCS B COBPEMEHHBIX CPEIACTBAX TEXHUYECKOTO M
nporpammuoro odecreuenus CAIIP;

- 3HaTh OCHOBBI CO3/1aHMs, BHeIpeHUs U 3kciyarauun CATIP;

- MOJIyYUTh HABBIKM aBTOMATHU3UPOBAHHOTO MOJICJIUPOBAHUS U
KOHCTPYKTOPCKOro nmpoektupoBanus CAY ¢ momonipio yHUBEpCaJlb-
HBIX U CIIEIHATU3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB.

Ilepeuenv Oucyunaun, yceoenue KOmMOPbIX HEOOX00UMO 0N
U3y4eHUs OAHHOU OUCUUNTIUHDBL:

- 001eo0pa3oBaTeNbHbIC UCIUIUIUHBL (BBICIIAs MaTEeMaTHKa,
¢usuka, uHpopmMaTuka);

- MPOrpaMMHUPOBAHUE U OCHOBBI AJITOPUTMHU3ALINY;

- TEOPETUYECKUE OCHOBBI JICKTPOTEXHUKH;

- BJIEKTPOMEXaHUYECKUE CUCTEMBI;

- MaTEMaTUYE€CKUE OCHOBBI TEOPUU CUCTEM;

- TEOpHUsl YIPaBJICHUS;

- MOJICIUPOBAHUE CUCTEM YMPABJICHUS;



- OJICMCHTBI U YCTpOﬁCTBa CUCTCM YIIPABJICHUAI.



MBI

2 COAEPXXAHUE AUCLUUMIIUHDI

B niepBoil 4acT KOHCIEKTA JIEKIIMU OTPAXKECHbI CIECIYIOUIUE TE-

2.1 Uenn, 3agaum u pyHkuun CAIP

L4 HpeI{HOCBIJ'IKI/I CO31aHusA CUCTCM aBTOMATU3HUPOBAHHOI'O IIPO-

CKTHUPOBAHMAI.

o llenu, 3agaum u pynkuuu CAIIP.

e JloctrouncrBa CAIIP.

e (OcHoBHbie noHsTust CAIIP.

e lcropus pasButus u coBpeMeHHoe coctosaue CAIIP.

2.2 AHanu3 cyLlecTBYHOLWMUX CUCTEM aBTOMaTU3INPOBaAH-
HOro npoeKkTnpoBaHus

e TpexyposueBas kinaccudukamus CAIIP.
o Knaccudukanus CAIIP 1o Ha3HaUYECHUIO.
e Pacmupennas kiaccudukanus CAIIP.

Kpurepuu Bribopa.
OcHoBHbI€ HanpaBieHusa u kpurepuu paszputus CAIIP.

2.3 CTpyKTypa cucteM aBToMaTU3NpoBaHHOIo
NPOeKTUPOBaHUSA

e (OCHOBHBIE CTAJIMH U 3TANbI IPOCKTUPOBAHUSI.

e BriOop METOI0B U CPEICTB KOHCTPYUPOBAHUSI.

e ABromaru3anus npeanpustuii — BHeapenue CAIIP.

e ACTIII u CAIIP — oT npOoeKTHUPOBaHHUS K U3TOTOBICHUIO.
e OcHoBHble TpeOoBanus k CAIIP.

2.4 O6ecneyeHue CAINP

PaccMmaTpuBaroTcsi cCeMb OCHOBHBIX BUJ0B 00CCIICUSHMS:
o Texuunueckoe odoecreuenue CAIIP.



Nudopmanmonnoe odecrieuenue CAIIP.
[Iporpammuoe obecnieuenne CAIIP.
JIuareuctuyeckoe odecneuenue CAIIP.
Maremartuueckoe obecrieuenue CAIIP.
Metoauueckoe obecrieuenue CAIIP.
Opranuzannonnoe odecneuenue CAIIP.
Jlnst kaxkaoro obecrieyeHus: MPUBOJUTCS: OMpPEJIeICHUE, COCTAB-
HbIE YacTH, QYHKIIUM, TPEOOBAHUS.

2.5 CAIP KOHCTPYKTOPCKOro NpoeKkTupoBaHuA

e (O030p COBPEMEHHBIX CUCTEM KOHCTPYKTOPCKOTO MPOEKTUPO-
BaHus (CAD-cucrem):

- AutoCAD;

- T-Flex;

- Kowmmac.

Bo BTOpOfI HYaCTU KOHCIICKTa JIGKLII/Iﬁ OTpa’XCHbI CJICAYIOIIHNC
TCMBbI:

2.6 CAMNP MNn

e O030p COBPEMEHHBIX CUCTEM KOHCTPYKTOPCKOTO IMPOCKTUPO-
BaHus (CAD-cucrem):

- AutoCAD;

- T-Flex;

- Kowmrmac.

2.7 MogenupoBaHue CAY

e OO030p BO3MOXKHOCTEH MPUMEHEHUS MPOTPAMMHBIX IMAKETOB
CAY.

e Knaccudukanus nporpaMmm Mo TUMY peliaeMoi 3aauu.

e TpeOoBaHus, MPEeABABISIEMbIE K MPOrPAaMMHBIM MPOAYKTaM
AIEKTPOTEXHUUYECKUMHU PACUETaAMH.

e OleHKa BO3MOKHOCTEN MAaTEMATUUYECKUX TAKETOB.
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e OrlleHKa BO3MOKHOCTEH IPUMEHEHUS IpadUYECKHUX IaKEeTOB
JUISL TOKYMEHTaIbHOTO 0(hOPMIICHUS PacUYEeTOB.

e VYHMBepcallbHas CUCTEMa JJisd aBTOMaTU3allMd MaTeMaTh4e-
CKHX W HayyHbIX pacye€TOB, MOJCIHMPOBAHHUS CHUCTEM YIpPaBICHUS
MATLAB.

e SIMULINK — npunoxenue MATLAB, npenHazHadueHHOE AJ1s
MoaenupoBanus CAY.

3 KOHTPOIJIbHbIE PABOTbI U 3K3SAMEHbI

Kypc pa30dut Ha aBe yactu. B kaxjaoil yacTu mpOBOJUTCS JIBE
KOHTPOJIbHBbIE pabOThl M B 3aKJIIOYEHHE DK3aMEH. JK3aMEHBbl U KOH-
TPOJbHBIE PA0OTHI TPOBOJAATCS 10 MaTEpUaliaM JICKITUH.

B orBeTe Ha 3amaHue KOHTPOJBHOM pabOThl HEOOXOIUMO MPHU-
JEPAKUBATHCS CIEAYIOIIUX TPABUII:

® BBCJICHUE JIOJDKHO COJAEPKATh JIMYHBIA aHAJIN3 CTYJEHTa I10
KOHKPETHU3AIWUH TPETIOKEHHOTO 3a/I1aHNS;

e clenyeT u30eraTh «IyCThIX» CPABHUTEJIBHBIX OIIEHOK («Iyd-
mey», «00jbIe»), HEOOXOUMO MPUBOJIUTH KOJIMYECTBEHHBIE 3HAYE-
HUS;

® B 3aKJIIOYCHHE HEOOXOJUMO MPEJACTABUTH JTUUYHBIA aHATU3 TO-
CTaBJICHHOM 33aJ]a4¥ C yKa3aHUEM PEIICHHBIX U HEPEUICHHBIX BOIPO-
COB.

4 NABOPATOPHbIE PABOTbI

B pamkax kypca mpoBOJATCS 4YEThIpE Ja0opaTOpHBIC PaOOTHI:
JIBE B TIEPBOM YaCTHU U JBE BO BTOPOM. MeTOaUUECKNE pEKOMEHAALINN
110 BBHITIOJIHEHUIO JIA0OOPATOPHBIX PadOT M 3aJaHUS K HUM HU3JI0KEHBI
BO BTOPOM YAaCTHU HACTOSIIETO JOKYMEHTA.

5 CAMOCTOATEJIbHAA PABOTA
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5.1 PacnpepeneHue BpeMeHN Ha CaMOCTOSAITENbHYIO pa-

ooty
Ne HanmenoBanue paboThl Kon-Bo dopma
/I 4acoB KOHTPOJIS
1. IIpopaboTKa JIEKIIMOHHOTO MaTepHualia 16 DK3aMeH, KOH-
TPOJIbHBIE pabOTHI
2. [loaroroBka k maboparopHbIiM paboTam Otuer o nabopa-
Y BBITIOJIHEHHE OTYETOB 8 TOPHOU paboTe
3. N3yyenne TeM TEOPETUUYECKOW YacTu 26 Pedepar
Kypca, OTBOJMMBIX Ha CaMOCTOSITEIb-
HYIO IPOPabOTKYy.
Bcero ugacoB camocTosaTenbHOM paboOThI MO JHUC-
LIUTUINHE 50

5.2 Tembl ANCUUNNUNHBI, BLIHOCUMbIE Ha
CaMOCTOSITENIbHYI0 NPOpPaboTKy

e BrINoJIHEHUME MHAUMBUAYAJIbHBIX MPOEKTOB B MTAKETaX aBTOMa-
Tu3upoBaHHoro mnpoektupoBanus: AutoCad, T-FLEX, ORCAD,
ACCEL-EDA, SPECTRA.

e IIBydyeHue u paboTa ¢ CUCTEMON MOJECIUPOBAHUS DICKTPOH-
HbIx ycrpoiicTB Electonics Workbench EDA.

6 YYHEBHO-METOOUYECKUE MATEPUAIbI
no ANCUUNINHE

6.1 OcHoBHas nuTtepartypa

1. Kypeiiunk B.M. Marematuueckoe obOecrieueHue KOHCTPYK-
TOPCKOTO M TEXHOJOTHYECKOTO MPOCKTUPOBAHUSA C MPUMEHEHUEM
CAIIP. — M.: Pagno u cBsa3w, 1990. — 352 c.: ni.

2. Kopsiuko B.IL, Kypeiunk B.M., Hopeukos N.II. TeopeTuue-
ckue ocHOBbI CAIIP. — M.: DHeproaromusaar, 1987. — 400 c.: ui.

3. Bsasrun B.A, ®@enopoB B.B. MaremaTtnueckne MeTOoAbl aBTO-
MAaTU3UPOBAHHOIO NpOeKTUpoBaHua. — M.: Beicui. mk., 1989. — 184
C.: WL
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4. Xokc bappu. ABTOMaTH3UPOBAHHOE MPOCKTUPOBAHUE U MPO-
n3BoCTBO: Ilep. ¢ pyc. — M.: Mup, 1991. — 296 c.: u.

5. PazeBur B.JI. Cucrema CKBO3HOTO HPOEKTUPOBAHUS DSIICK-
TpoHHBIX ycTporcTB DesignlLab 8.0. — M.: «Comnon», 1999. — 698 c.

6. Pazesur B.JI. Cucrema npoexkTupoBaHUs HUDPOBBIX YCT-
porictB OrCAD. — M.: «Conon», 2000. — 160 c.

7. I'pymBuukuii P. ., MypcaeB A. X., YrpromoB E. I IIpoek-
TUPOBAHUE CHUCTEM HAa MHUKPOCXEMax MPOrpPaMMUPYEMOU JIOTHKH. —
CI16.: BXB-IlerepOypr, 2002. — 608 c. (s13p1xk VHDL)

8. Mnbun B.H., ®ponkun B.T. u np. ABroMaTru3zamus CXEMO-
TEXHUUYECKOIro MPOEKTUpOBaHUs: Y4. mocobue s By3oB / Ilox pe.
B.H. Unpuna. — M.: Paguo u cBs3b, 1987. — 368 c.

9. CoseroB b.41., SIkoneB C.A. MojienupoBanue cuctem: Y4ueo-
HUK JJIsI BY30B MO CHEIl. «ABTOMaTU3UPOBAHHBIE CUCTEMBI yIpaBJe-
Hus». — M.: Bercmas mkoia, 1985. — 271 c.

10. Kapnamyk B.W. Dnextponnas nabdopatopus Ha IBM PC.
[Iporpamma Electronics Workbench u e€ npumenenue. — M.: U3n-Bo
COJIOH-P, 1999 — 506 c.

6.2 [lononHutenbHasa nutepartypa

1. ConbHunie P.M. ABromaTru3zamnus NPOECKTUPOBAHUS CHUCTEM
aBTOMATHYECKOTO ynpasienus. — M.: Beiciias mkomna, 1991. — 335 c.

2. AnexkcankuH .51. u np. ABTOMaTHU3UPOBAHHOE MPOECKTUPO-
BaHHE CHCTEeM aBToMaTuueckoro ympasienus / Ilox pea. B.B. Coio-
TOBHUKOBA. — M.: MammHocTpoenue, 1990. — 332 c.

3. Pazeur B.JI. Cucrema NpOEKTHPOBAHHS I€YATHBIX IJIAT
ACCEL EDA 15 (P-CAD 2000). — M.: Conon-P, 2000. — 416 c.: um.

4. baaynuu C.C., bapnaynos FO.M., bepapimies B.A. u np. As-
TOMAaTU3UPOBAHHOE MNPOECKTUpOBaHUE IUPpoBbIXx ycTpoucTB / Ilox
pen. C.C. bagynuna. — M.: Paguo u cBsa3b, 1981. — 240 c.

5. I'pomeB JI.E. Makyxa B.K. IIlpumenenue naketa OrCAD njis
KOMITBIOTEPHOTO MNPOEKTUPOBAHUS AJNEKTPOHHBIX cxeM. — HoBocu-
oupck: M3a-so HI'TY, 1999. — 64 c.

6. Kypnan «BecTHUK KOMIBIOTEPHBIX U HWHQPOPMAIMOHHBIX
texHosnorui» / @OI'YII UM3nmatenbcTtBo  «MamrHOCTPOEHUEY,
2003-2004 rr.
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Il. METOOUWYECKUE YKA3SAHUA K BbINOJITHEHUIO
NABOPATOPHBbIX PABOT

NNABOPATOPHAA PABOTA Ne1. USYHEHUE MNMAKETA
KOHCTPYKTOPCKOI'O NPOEKTUPOBAHUA KOMIAC

Heab padotei: M3yyeHue BO3MOXKHOCTEN U CPEACTB pa3pabOTKU
KOHCTPYKTOPCKON JOKYMEHTAIlMU U TPOEKTUPOBAHUS B COBPEMEHHOM
nakere KOMITIAC ¢pupmet ACKOH Poccust.

Beenenue

KOMIIAC — penaktop KOHCTPYKTOPCKOM JOKYMEHTAIUH C
OonpiiiM HabopoMm mpujiokeHui. CucteMa aBTOMAaTHU3UPOBAHHOIO
npoektupoBannss KOMIIAC npenHazHaueHa uisi aBTOMAaTH3alUU
MPOEKTHO-KOHCTPYKTOPCKUX PpabOT Jr000ro YpPOBHS CIIOKHOCTH U
odopMIICHUSI UX B COOTBETCTBUU C TPEOOBAHUSIMU POCCUMCKUX CTaH-
naproB. CucTema I03BOJISICT pa3pabaThiBaTh OOBEMHBIC (TpEXMEp-
HBI€) MOJICJIH AETAJIEN C MOCICAYIOIMIMM MOJIyaBTOMAaTUYECKUM CO3-
JaHUEM UX pabouux UyepTexeil, copepKalnxX Bce HEOOX0AUMBbIE BUJIBI,
pas3pe3bl U CEYCHMUS.

['paduueckuil pegakTop MO3BOJSET pa3padaThIBATh pa3IUdYHbIC
JOKYMEHTBI — 3CKU3bI, UEPTEKHU, CXEMBI, ILUIAKAThl U T.1. B cucreme
MpeyCMOTPEHBI JBa BUJA T'PadUUECKUX JIOKYMEHTOB — YEPTEKU U
(dbparMeHTHl.

KOMIIAC mnpenoctaBisieT BO3MOXHOCTb paboTaTh CO BCEMU
TUNaMu rpadUuuecKux NPUMHUTHBOB, HEOOXOIUMBIMU JUISI BHITTOJTHEHUS
1000r0 ocTpoeHus. K HUM OTHOCSTCS TOYKH, MIPSAMbBIE, OTPE3KH, OK-
PY’KHOCTH, 3JUIMIICBI, JTYTM OKPY>KHOCTE€W W JIUIAICOB, MHOTOYTOJIb-
HUKHU, JToManble JuHuM, kKpuBble NURBS (B Tom umncie kpusbie be-
3b€).

OpnHolt u3 caMmbiX CWIIbHBIX CTOPOH mporpamMmmbl KOMIIAC sB-
nsietcs nonHas nomuepxkka ECKJI. B rpaduueckuit jokyment KOM-
[TAC-TPA®UK wmoxeT OBITh BCTaBICHO PacTPOBOE H300paKeHHUE
dopmata BMP, PCX, DCX, JPEG, TIFF. Ilpu BcTaBke pacTpoBOTO
00BbeKTa BO3MOXKHO 3aJJaHHE €ro MaciiTtada U yrjia moBopoTa. Takxke
B KOMITAC MoryT co3/1aBaThCs MapaMETPUUYECKUE MOJIEIIH.
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3aganue

B nabGoparopHoii padore Nel crymeHTamM HEOOXOAUMO CO31aTh B
nakere KOMITIAC-3D LT npennoxeHHbIM B 3ajaHUU 4epTex. Bapu-
aAHTBI 3aJJaHUM TPHUBEJCHBI B NpuiokeHun Ne2. Bce Haanucu u pas-
Mepbl JIOJDKHBI COOTBETCTBOBATh 3aJlaHNI0. B kadyecTBe oTueTa HEOO-
XOJIMMO TPHUCIATh CO3/IaHHbINA (paiia u cBoM aHanu3 cuctembl Kommac
— MOJIOKUTEIbHBIE U OTPUIIATEIIbHBIE €€ YEPThl, KOTOphIe Bbl BhISIBU-
JY B IIPOIIECCE BHITIOJHEHUS Ja0opaTOpHOM paboThl (HE MEHee Jecs-
TH).

NNABOPATOPHASA PABOTA Ne2. CO3OAHUE
CBOPOYHOIO YHEPTEXA U3AENNA B NAKETE
KOMMAC-2D

Hean padorbl. Co3nath COOPOUYHBIA UEPTEXK MPEIOKEHHOTO
u3nenus B makere Kommac.

B nmabGopatopHoit pabore Ne2 cTyneHTam HEOOXOIUMO CO3/ATh
COOpOYHBIN YepTekK, BKIIOYAIOIIUN TpU BUAa uzaenus. Ha ueprexe
HEOO0XOMMO MOKa3aTh C MOMOIIBIO Pa3pe30B BCE BHYTPEHHUE JIETAIIH
M3JETUS U UX PA3MEPBHI.

BapuaHThl 3aaHuil pUBEICHBI B MPUI0KEHUHU No3.

B kauecTBe oTueTa HEOOXOJIMMO TMPHUCIATH CO3JAHHBIN (Qailia u
KOMMEHTApHUU K YEPTEKY — CIUCOK JIETAJICH YCTPOUCTBA, MOSICHEHUS
10 BBIMIOJTHEHHBIM BUJIAM, pa3pe3am, CEUCHUSIM.

Pexomenoauuu no evinonnenuio 1adopamopnvix paoom Nel u No2

1. HauyaJjio pa6oTsl.

3anyctuth nporpammy KOMITAC-3D LT, nosBsTcs OKHO cripa-
BOYHOW CUCTEMBI U OKHO TpuiioxkeHus Kommac.

Buumanue!!! Bcs HeoOxoaumas cripaBouHas uHOOpMaIus u
MPUMEP CO3JAHUS YEPTEKEU HAXOJATCS B CIIPABOYHOM CUCTEME NaKe-
ta Kommac.

Jl1st co3nanus yepreka HeoOX0MMO BbIOpATh U3 MeHIO0 «Dailiny
noamento «Co31ath» U B HEM BeIOpaTh «UepTex», OTKPOETCs My CTOM
JIMCT C paMKOM, TPUBEJACHHBIN HA pucyHke Nel.
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[IpunsaTsie 0003HAYCHUS:

e CTPOKA MEHIO. CTpoka MEHIO pacmloyIO)K€Ha B BEPXHEH
yactu rinaBHoro okHa KOMIIAC nop ctpokoi 3aronoBka. CoaepKuT
3aroJIOBKM CTPAHUIl KOMAaHJ, CTPYNIUPOBAHHBIX MO (PYHKIIMOHAIBHO-
My mpuHnuny. Jlis 3amycka Kakou-muO0 KOMaH/bl HISTKHUTE MBbI-
IIbI0 HA Ha3BaHUM COOTBETCTBYIOIIECW CTpPaHUIIBI MEHIO. 3aTeM U3
Pa3BEPHYBIIETOCS CHUCKAa KOMAaH]l 3TOW CTpaHUIIBI BHIOEPUTE HYXK-
HYI0 KOMaHJly ¥ TaK>Ke IIEJIKHUTE Ha HEeW MBIIbI0. Bbl Takxke MoxeTe
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MepeMEIIaThCs 0 KOMaHIaM MEHIO C MOMOIIbIO KJIABUII CO CTPEJIKA-
mu. HexoTopble U3 KOMaH] UMEIOT CBOM COOCTBEHHBIE MOJAMEHI0. B
ATOM cCJlydae ClpaBa OT Ha3BaHUS KOMaHIbl OTOOpa)X)aeTcsi CUMBOJ
TPEYroJbHUKA.

o [TAHEJIb VIIPABJIEHUS. Ha »sTol maHenu pacronoKeHbI
KHOTIKH, MO3BOJISIONINE OOPATUTHCS K YaCTO MCIOJb3YEMbIM MPHU pa-
oore ¢ KOMIIAC komMaHaam co3/laHMsl, OTKPBITUS M COXpPaHEHUS
¢daiisioB TOKYMEHTOB, BBIBOJIa HAa NMPUHTEP U T.A. B HacTpoiike cucre-
MBI JIOITYCKAIOTCS U3MEHEHUS €€ COJACPIKAHUS.

o [TAHEJIMA TIEPEKJIFOUEHHUSA. Conepkat B BHJAE NHUKTO-
rpaMM OJIM3KHE MO Ha3HAYEHUIO CTPAHUIIbI KOMaH] (T€OMETpus, pas-
MEpPBI U Jp.), TO3BOJISIIOIINE BBI3BIBATH KOMAHJbI CO3JIaHUSI WU pe-
TaKTUpOBaHUs Ipadudeckux 00beKTOB. OCHOBHBIMHM CTpPAaHHUIIAMU SIB-
JISTFOTCSL:

o L&l — KkHOIIKAa TeOMETPHH;

o bl — KkHOMKa pa3MePOB U TEXHOJIOTUUECKUX 0003HAUCHMUI;

o [Bl - xHomnka pegakTUpOBaHuUs;

o L0 — xHONKa mapaMeTpu3aluy;

o Bl - xnonka usmepenuii;

o [E- xnonka BeIgenEHUS.

e THCTPYMEHTAJIbHAS TTAHEJIb. Ha stoii manenu pac-
MOJIOKEHBI KHOIKU JIJI1 BBIOPAHHON CTpaHUIIBI M3 IMaHEIW IepPeKIIo-
yeHus. s mepexmoueHns MexXay CTPaHUIaMU UCITOJb3YIOTCS KHOII-
ku [laHenu nepexodueHus, pacnoioxkeHHoW Hag MHCTpyMeHTaabHOU
naHenbio. [l BhI30Ba KakKoM-nOO KOMaHJbl HAJ0 HaXaTh COOTBET-
CTBYIOIIYIO0 KHONKY MHCTpyMEHTAIbHON MMaHEeIH.

e [TAHEJIb PACHIMPEHHBIX KOMAH/I. Coxaepxut B BUjE
MMUKTOTpaMM BapHaHThI BIOpaHHON KoMaHbl. [losBisieTcs Ha SKkpaHe
TOJIBKO Ha BpeMs HakaTus BbIOpaHHOW KHOMNKH. [Ipumeuanue. Ha pu-
cyHke Nel moka3aHbl BApUaHThl KOMaHbl CO3/IaHUsI JIMHUU.

e [IAHEJIb CIIEHUAJIBHOT'O VYIIPABJIEHUA. Coaepxut
Ha0Op KHOIOK, MO3BOJIAIONIMX YIPABISITh HUCIOJHSIEMOW KOMAaHJOM
(co3maTh, OPEKPaATUTh U T.1.).

e CTPOKA ITIAPAMETPOB OBBEKTOB. IlIpennaznauyena
JUIS BBOJIA YMCJICHHBIX 3HAUYCHUM MapaMeTpOB 0ObEKTa M yIpaBlICHUS
€ro napameTpaMu.
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e CTPOKA COOBIIEHUN. ConmepxuT mompobHOE OIMHUCAHUE
BBIOpAHHON KOMAaH/JIbI, a MOCJIe €€ 3aMyCcka Ha UCIOJIHEHUE — JUpeK-
THUBBI T0JIb30BATEINI0, KOTOPbIE HEOOXOJUMO CTPOro cobmonars. Jpy-
TUMH CJIOBAMU, 3T CTPOKA CIY>KHUT JJIs BBIBOAA IMOJICKA30K CUCTEMBI
B IIpoIecce padoThI:

O €CIU Kypcop YKa3blBaeT Ha Kakyw-1u00 KHOmKy, B CTpoke
COOOIIEHUN 0TOOpakaeTCs MOJIHOE HAa3BaHUE KOMAaH/Ibl, BEI3bIBAEMOM
ATOM KHOIIKOM;

O €ClM BbI3BaHa Kakasg-1ubo komaHaa, B CTpoke cooOmeHui
MOSIBJISIETCS MOJICKa3Ka O TOM, KAaKOro JEWCTBHS MOJIb30BATENS CHC-
TeMa 0XKUJACT B JaHHBIM MOMEHT;

O €CIM Kypcop WJIM MapKep BBOJAa HAXOJIUTCS B KaKOM-JIHOO
noje BBoAa, TO B CTpoke cOOOIICHUN MOSBISETCS Ha3BaHUE Mapa-
MeTpa, KOTOPbI HY>KHO BBECTH B 3TO MOJIE.

e CTPOKA TEKYHIEI'O COCTOSHMA. B Hel oTpaxkaroTcs
napaMeTphbl CUCTEMBI U TEKYIIETO JOKyMEHTa. B pexxume reomeTpu-
YECKUX IMOCTPOCHUN 0TOOpakKaroTCs:

o CpencrtBa ynpaBiieHUsS BHUAAMH — COCTOSIHUE U HOMEpP TEKY-
1IET0 BUJIA, CIUCOK BUJIOB.

o CpencTa yrnpaieHUs CI0IMUA (CM. BUJAMHU ).

o Tekymuil mar Kypcopa mpu nepeMerieHuy KiaBUuIllaMu, CIH-
COK IIIaros.

o Tekymuit mMacmtad oToOpaxeHUs B OKHE, CIIHCOK MacliTa-
00B.

o Bb100p rino0anbHBIX TPUBSI30K, OTMEHA/BKIIIOUEHUE MPUBS30K.

o BkitoueHHEe/BBIKIIIOUEHUE CETKH.

o Co3maHue JIOKAJIbHOM CHUCTEMBI KOOPIMHAT.

o Tekyume KoOpaAMHATHI Kypcopa.

2. IlepBblii 3TAN BBLINOJHEHHUS JJA00PATOPHOM PadOThI — CO3-
JaHHe 3aJJaHHOT0 TeOMEeTPHUYECKOr0 u300paKeHus.

2.1. O0mue ykazaHus MO yIPaBICHUIO CHCTEMOM.

2.1.1. CocTaBuTh OOIIMI TJIaH BRIIOJHEHNUS 3aJaHU.

2.1.2. Bbe16paTh HyKHYI0 KOMaHy B:

® OCHOBHOM MEHIO WJIU

® [IaHEJU YIPaBICHUS WU
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® HMHCTPYMCHTAJIBHOHN IMaHenn wiH IlaHenn pacmMpeHHBIX KO-
MaH/I.

Buumanue. Tlpu BeIOOpe KOMaHJIbI YATATh SAPIBIYKH-TIOACKA3KH
uinu Oosee moapoOHBIE YKa3aHUS B CTPOKE COOOIICHWMN, a B HAYaIb-
HOM ¢haze oOyUueHHsI — UCII0Jb30BaTh CUCTEMY TTOMOIIIH.

2.1.3. PykoBojcTBysich ykazaHusmMu CTpokd COOOIIEHUM
MOCJIEI0OBATEIbHO BBIMOJHUTH MPEANUCHIBAEMBIE €10 JICHCTBUSI.
2.1.4. 3aBepmINTh KOMaHAy Haxkatuem KHonku Co3ath

o0wekT Ilanenu cnernuanbHOro ynpasineHus. B pexume Avto (B Ila-
HEJIU CICIUAIBHOTO YNPABJICHUS UMEETCS M Ha)xaTa KHOIMKa ABTO-
CO3/IaHNEe 00BEKTA) U300PAKEHUE COXPAHSIETCS ABTOMAaTHYECKH.

2.1.5. BeiiiTu 13 KOMaHIpl myTemM Hakatus KHOUKH [Ipe-
pBath koMaHay (Stop) Ilanenu creruanbHOTO yNpaBlIeHUS WU Kia-
Bullik Esc KilaBUATypHI.

Buumanue. B niporiecce paboTsl oOpamath 0co00€ BHUMaHHE
Ha MOSBJIsONIMECS KHONKU [laHenu cremumanbHOro yrpaBiieHUs, KO-
TOpbIE 00JIETYAIOT BBHITIOJIHEHUE 3aJaHus: 3allOMHUThL COCTOsiHUE, Pe-
JTaKTUPOBATh TOUKY, BeiOOp 00bekTa, YKa3aTh 3aHOBO U JIp.

2.2. PexoMmeHmanuy mo CO3JaHHUIO T€OMETPUUYECKUX M300pake-
HUU.

st co3nmaHusi 3alaHHOTO TE€OMETPUUYECKOTO M300paXKeHUsl He-
00X0JIMMO BOCIIOJIB30BaThCSl KOMaHAAMU MHCTPYMEHTAIbLHON MaHeIu
r€OMETPUH.

KHonku maHenu reoMeTpuu CrpylNImupoOBaHbl MO TUMAM OObEK-
TOB, BBOJI KOTOPBIX OHU BBI3BIBAIOT (HAampuMeEp, rpynmna KHOMOK JIst
BBOJIa TOYEK, I'PYyIIa KHOMOK JIJIsl BBOJIa OKPY>KHOCTEH U T.1.).

Ha wHCcTpyMeHTanbHOW MaHENN T€OMETPUU BUJHA TOJBKO OJHA
KHOTIKa W3 Tpynmbl. [ Toro 4ToObl yBUJETH OCTAIbHBIE KHOMKH
IPYIIbl U BEIOpATh OJHY U3 HUX, HY’)KHO HaXXaTh Ha BUJUMYIO KHOTIKY
IpyNmnbl ¥ HE OTMYCKATh KJIABUIIY MbIMIKA (KHOTKH, MO3BOJISIONINE
BbI3BaTh PACIIMPEHHYIO MaHEb KOMaH/l, TOMEUYEHbl MaJC€HbKUM Yep-
HBIM TPEYTOJIbHUKOM B MPABOM HHUXKHEM YIIIY).

Yepes cekyHAy pAIOM C KypCOpPOM MOSIBUTCSI TIaHEINb, COJEPKa-
1jasi OCTaJbHbIE KHOIKH JJIsl BI30BA KOMaH/] MOCTPOCHUS BEIOpaHHO-
ro oobekTa (pacumMpenHas nanenb komann). [lo-npexHeMy He oTIycC-
Kasi KJIABUIIY MBIIIHA, IEPEMECTUTE KYpCOpP Ha KHOIKY BbI30Ba HYXK-
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HOM KoMaHael. OTnycTuTe KiaBuily MbIH. [Ipu 3TOM BhIOpaHHas
KHOIIKA TOSIBUTCS HA HHCTPYMEHTAJIBHOM ITaHeI T'eOMETPHH, a COOT-
BETCTBYIOIIAsI €1 kKoMaH1a OyJIeT aKTUBU3UPOBAHA.

B KOMIIAC cymecTByer Tpu crnocoba 3aJaHusl YHCICHHBIX
3HAYCHUU ITapaMeTPOB reOMETPUIECKUX PUTYD:

1. BuzyanoHuwiii.

KoopauHatel TOYKM (HadanbHas TOYKa, IEHTP) MOXKHO IPOCTO
yKaszaTh Ha IOJIe WU IPHUBI3aTh UX K XapaKTePHLIM TOYKaM 4epTe-
xa. Cucrema KI' cama onpeieIuT KOOPJAUHATHI U YKAXKET UX YUCJICH-
Hble 3HaueHus B CTpoke mapaMeTpoB.

2. Hucnosou.

[TapameTpbl (KOOpJUHATHI TOYKH, JUIMHY, PaAUYC, PACCTOSHUE U
T.JI.) MOXKHO YHMCJICHHO BBECTH B COOTBETCTBYIOIIee nose CTpoku ma-
pameTpoB. s peanuzanuu HEOOXOAUMO OO MpeABAPUTENIBHO aK-
TUBHU3UPOBATh MOJIE MapaMeTpa JBOWHBIM IIEIYKOM MBIIIH, TU0O0 O/I-
HOBPEMEHHO Ha)kaTh KJIaBUIY Alt © OykBy WM APy, TOTICPKHY-
TYIO B UMEHH MapaMeTpa.

3. BovruucnumenvHuiil.

B stoM cnocobe JomycTUMO yKa3blBaTh MpUpAIEHUE KOOP/IU-
HaT X U ) K NpeAplAyIlIeMy 3HaYCHHUIO. 3HAK MPUPAIICHUS — KJIaBU-
ma ”. Ilons x u y cuurarorcs poacTBeHHbIMU. [lepexom oT x Kk y
OCYIIECTBISETCS HakaTHeM KiIaBUIIM Tab. B BRIYMCIUTEILHOM BapH-
aHTE CHCTEMa caMa OMpeeIisieT 3HaUCHUE MapaMeTpa (JUIMHY, paanyc
U T.J.) IO BBEJICHHOMY B COOTBETCTBYIOIIEE OKHO MAaT€MaTHYECKOMY
BBIPQXKCHHUIO MJIM C TIOMOIIBI0 T€OMETPUUECKOTO KaJIbKYJIATOpPA.

2.3. Ilpumep paboOThl — MOCTPOECHUE OTPE3KA.

JIJist mocTpoeHusi oTpe3ka HeOoOXOUMO BbIOpaTh KHONKY «BBon
OoTpe3ka» Ha cTpanuie ['eomerpuyeckue noctpoeHus. Cucrema re-
pelsieT B pexKUM MOCTPOCHUS OTpe3Ka, pUCYHOK 1.

B cTtpoke cooOuieHuil mosBuiack uHbopManus «YKaxuTe Ha-
YaJbHYIO TOYKY OTPE3Ka WUJIU BBEIUTE €€ KOOPIUHATHI.

Bb16op TOJIIMHBI JIMHUUA TPOU3BOJIUTCS 4Yepe3 KHOMKY «Teky-
Ui cTuiab». B mosiBUBIIEMCS] AMATOrOBOM OKHE BBIOMpPAETCS COOT-
BETCTBYIOIIUM CTUIb JIMHUU, IO YMOJTYAHUIO MPEJIaraeTcsi CTHIb JIu-
HUU — OCHOBHasI.
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2.4. [Ipumep paboThl — cO3/IaHNE NPSIMOYTOJIbHUKA.

Brei6epute kHONKy-nmukTorpammy Beop IlpsMoyronpHuka — Ha
MHCTPYMCHTAJIbHON IaHEeId NeOMETPUHU U IIEJIKHUTE Ha HEel JIEeBOMU
KHONKOW MbIH. IlosBUTCS CTpoka MmapaMeTpoB OOBEKTa IPSIMO-
yrojibHHKa (puc. 2).
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Pucynok 2 — BBoa npsiMOyroJibHUKa

A) BusyanbHblii cnoco0 BBOJA: YCTaHOBUTE MEPBYID TOUYKY
NPSMOYTOJbHUKA W, YACPKHUBasl JIEBYIO KHOIIKY MBIIIHU, YKXKUTE KO-
OpJIMHATHI BTOPOM TOYKHU MPSIMOYTOJIbHUKA (CM. PUCYHOK 2).

b) Yucnosoii cnocob BBOJIa — yepe3 MaHe b NapaMeTPOB:

e jBa pasa wmenkHyB JIKM B mosie BBICOTBI, BBEAUTE 3HAYCHUE
h =50 n naxkmute <Enter>;

e jBa pasa wenkHyB JIKM B nosne mmupuHbl, BBEIUTE 3HAUYCHUE
w = 40 u HaxkmuTe <Enter>;

® BBINIOJIHUTE 3aBEPIICHUE TEKYIIEW KOMAaH]Ibl, HA)KaB KHOIIKY
Co3nath 00bEKT Ha MAHEIU CHOEHUATIBHOTO YIIPABJICHHUS;

® ISl 3aBEpIICHUS] TEKYLIeW KOMaHJbl HEOOXOJIMMO HaXaTh
KiaBuiny <Esc>.

3. Bropoii 3Tan BBINOJHEHUS JA00PATOPHOH pPadOThI — NMPO-
CTAHOBKA pa3MepoB U HAANMCEH.

3.1 IlpocTtaHoBKa pa3mepoB.
KOMIIAC nopnepxuBaet Bce npenycMorperHHbie ECKJL Turbl
pa3MEpoOB: JMHEHHbIC, AUAMETPAJIbHBIC, paJUAIbHBIE W YTIIOBBIE.
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KHonku BbI30Ba KOMaH 1 pa3MeIlleHbl Ha cTpaHulle PasMepsl u TexHO-
gorudeckue o06o3HaueHus Il MHCTpyMeHTalIbHOM TaHe .

Ha maHensix pacmmpeHHbIX KOMaH] PacloJIOXKEHbI pa3IndHbIe
JOTIOJIHUTEbHBIC BAPUAHTHI TPOCTAHOBKU Pa3MEPOB M TEXHOJIOTHYE-
CKUX 0003HAUYCHUH.

BbeiHOCHBIE U pa3MepHbIE JIMHUU, Pa3MEpPHbIC YKCIIa BBOJAITCS U
BBIYUCIISIIOTCSL aBTOMaTU4eCcku. B cucteme mpeaycMOTpeHa BO3MOXK-
HOCTh W PYYHOTO (HEaBTOMATUYECKOr0) BBOJIAa Pa3MEPHBIX YHUCEI,
pa3IMYHBIX 0003HAUYCHU M, CHMBOJIOB U TEKCTA.

Eciu HeoOXoauMO MpPOCTaBUTH CHUMBOJIBI JUAMETpA, pajuyca,
pe3bOBI U Jp., TO HYXHO mepes pukcarue pazmepa HaKaTUEM Ipa-
BOM KHOIIKM BBI3BaTh KOHTEKCTHOE MEHIO. B MeHIO MEIKHYTh MO KO-
MaHjae TekCcT HaAmuCu M B PACKPBIBIIEMCS JUAJIOTOBOM OKHE BKIIIO-
YUTh COOTBETCTBYIOIIME OMIMU (TEKCT 10, CUMBOJI, TEKCT MOCIE U
ap.).

JI71s1 BBITIOJTHEHUST HAJMKUCHU TOJI MOJIKOM CIEIyeT HaXKaTh KHOII-
Ky «/lanmee» okHa, paclIMpUB TEM CaMbIM OKHO U €70 BO3MOXHOCTH.

Pa3MepHbie ynciaa aBTOMaTUUECKH (DUKCUPYIOTCS TUOO MO IIEH-
TPy pa3MepHOM JMHUH, JTUOO ClipaBa WM clieBa. PyyHoe gukcupoBa-
HUE Pa3MEpPHOTO 4ucia (WJIM HAJMKCU) MOXHO YCTAaHOBUTH, BHI3BAB
komaH10¥ [lapameTpsl pazmMepa KOHTEKCTHOTO MEHIO TMAJIOTOBOE OK-
HO Y BKJIIOUMB B CTPOKE OKHa omniuio PydHoe.

Buumanue! Cucrema aBTOMaTUYECKU U3MEPSIET 3HAUCHUE pa3-
Mepa. OTKJIOHEHHUs TpejjiaraeMoro pazmMepa OT HEOOXOJUMOIo BO3-
HUKAIOT JIMOO M3-3a HETOYHBIX MOCTPOCHUM, JTUOO0 H3-3a HETOYHOIO
3aJjaHusl pa3Mepa.

3.2 IIpocTaHoBKa HAANUCeEH

KOMIIAC no3BosisieT HabOp TEKCTa pasHbIMU IpudTamMu: TUmna
A, b o I'OCT 2.304-81 u MHOTUMH APYTUMU.

J71s1 3amycka TeKCTOBOTO IpoIleccopa CyILecTBYeT KHOMKa BBoa
TeKcTa Ha lHCcTpyMeHTanbHOM 1Tanenu Pa3mepsl.

Mapxkep BBOAMMOI'O TEKCTA MMOMEIIAETCA B CIECLIUAIBHOU PaMKe.

3anuch Tekcta Ha auck — kHomnka Co3nate [lanenu creruanb-
HOT'O YIPABIICHUS.

Be16op Tuna mpudra, ero napaMeTpoB, HAUYEPTAaHUE CUMBOJIOB —
COOTBETCTBYIOIIME KHOMKHA B CTpOKE MapaMeTpOB.
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PenakTupoBanue TekcTa — 00bIYHOE TS MpriiokeHU Windows.
BbI30B TekcTa Ha peJaKTUPOBAHUE — JBOWHOM IIEITYOK MBIIIN B JIFO-
O0M MecTe TEeKCTa.

CpenHsisi BBICOTAa UHJEKCOB U Apodert — 67%, manas — 45% ot
ITOJIHOM.

3.3 3anoJiHeHHe OCHOBHOI HaANMUCH

3aroaHeHne OCHOBHOM HAAMHMCH 4YepTeka MPOU3BOJUTCS MOCTE
€e aKTMBU3AIlMU JBOMHBIM IETYKOM MBIIIHK. Torjga cTpoka MEHIO U
CTpOKa TEKYIIEro0 COCTOSHUS MPUOOPETAOT CBOMCTBA TEKCTOBOIO pe-
JaKTOpa, HEOOXOAUMBIC IS 3amojHeHUs ocHoBHOM Haamucu. (IIpu-
3HAK aKTUBHM3AIlUM — MOSBICHUE IPAHUIL TYEEK ).

Buumanue! 3anvicy cTaHIApTHBIX SYEEK U3MEHATH Helb3s. Pa3-
MEIIICHUE TEKCTa B SYelKaX — aBTOMAaTHUECKOEC.

[lo okoHYaHHMU 3aIMOJHEHHUS rpad OCHOBHON HAIIHCHU CJEIyeT
HaxxaTh KHOMNKY «Co3math 00bekT» IlaHenu crnenuanbHOro yrpaniie-
HUS, HHAYE JJaHHBIE, BBEJAEHHBIE B OCHOBHYIO HAAMNKCh, HE OYIyT CO-
XpaHEHbI CUCTEMOM.

NTABOPATOPHAA PABOTA Ne3 U Ne4. UIBYYEHUE
NMAKETA CKBO3HOI'O NPOEKTUPOBAHUA U
MOAENNPOBAHUA SNEKTPOHHbLIX CXEM MICROSIM

Ilean padoTel. M3ydeHrne BO3MOKHOCTEH M CPEACTB CUCTEM aB-
TOMAaTHU3UPOBAHHOIO npoektupoBanus ~ Designlab  xommaHmu
MicroSim.

Beenenue

Kommnanuss MicroSim 3aHumaercsi pa3paOOTKON MOJHOPYHK-
[UOHAJIBHBIX CUCTEM MPOCKTUPOBAHUS MedyaTHHIX Iiat. CemMencTBO
npoaykToB MicroSim oOXBaThIBa€T BO3MOXKHOCTH IPOCKTUPOBAHUS
AJIIEMEHTOB, AHAJIOTOBOE U HU(POBOE MOJCIUPOBAHUE, CUHTE3 MPO-
rPaMMUPYEMON JIOTUKH, ONITUMU3AIUIO U PA3BOJKY MEYATHBIX ILIAT.
bubnunotexku snemeHToB BKitodaroT 0osiee 32 000 aHanoroBsix U nud-
POBBIX KOMIIOHEHTOB. [IpOyKThI SIBISIOTCS UHAYCTPUATBLHBIMU CTAH-
JapTaMyd aHaJIOrOBOrO M IU(POBOr0 MOJICIUPOBAHUS U pa3zpabOTKu
MEeYaTHBIX IJIAT U UHTETPATIbHBIX MUKPOCXEM.
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CucteMa aBTOMATH3UPOBAHHOTO TMpoekTupoBanus Designlab
SBJIICTCSI OJJHUM U3 JIUJCPOB HA PHIHKE MHCTPYMEHTAIBHBIX CPEICTB
MIPOCKTUPOBAHUSI JIEKTPOHHON anmapaTyphl.

DTO MHTETPUPOBAHHBIN MPOTPAMMHBIN KOMIUIEKC JUIsl CKBO3HO-
ro MPOSKTUPOBAHUS aHAJIOTOBBIX, ITU(PPOBBIX U CMEIIAHHBIX aHAJIOTO-
U (PPOBBIX YCTPOMCTB, CHHTE3a YCTPOHUCTB MPOTPAMMHUPYEMOM JIOTH-
KM, TACCUBHBIX M aKTUBHBIX aHAJIOTOBBIX PUILTPOB. [IpoekTrpoBanme
HAYMHAETCS C BBOJIAa NMPHUHIIUIHAIBHOW CXEMBI, €€ MOJICITUPOBAHUS U
3aKaH4YMBaeTCA pa3paboTkoi mewyaTtHou miathl. Cuctema Designlab
COCTOUT M3 HECKOJIbKUX MOAYJIEH, IMOCTABISIEMBIX IO BBIOOPY 3aKas3-
qHUKa.

B naGopaTopHoil paboTe M3y4yaroTCs BO3MOXHOCTH OJHOTO M3
OCHOBHBIX MOJyJeH Trpadudeckoro peaakTopa NPUHIHIHATBHBIX
cxeM Schematics makera Designlab 8.

JlaHHBIN MOAYJH SBISETCS, KPOME TOTO, YIPABISAIONMEH 000104-
KOW, U3 KOTOPOW aKTUBH3UPYETCs OOJBIIMHCTBO OCHOBHBIX MOJYJICH
DesignlLab. TlomaepxuBaeT uepapxudeckue U OJIOYHBIE CTPYKTYPHI,
BBITIOJIHSET PEJaKTUPOBaHHE OMOIMOTEK CHMBOJIOB CO CCHUIKAMHU B
HUX Ha TEXHOJIOTUYECKHE OMOIMOTEKN KOPIMYyCOB KOMIOHEHTOB. buo-
JMOTEKU CUMBOJIOB cojep:kar 0osee 25 000 aHamoroBsix U HUGPOBBIX

KOMIIOHEHTOB. B03MOXHa TpaHCIALUS CXEM, CO3JaHHBIX B CUCTEME
OrCAD, PCAD.

3A/JAHHUE k naéopatopHoii padore Ne3

B nmabGoparopHoit pab6ore Ne3 HeoOXoauMO B peIaKTope
Schematics co3nath CUMBOJIBI ISl 33IaHHBIX MUKPOCXEM TPEMSsl CIIO-
cobamu. BapuaHThsl 3a1anuii nmpuBeIeHbI B puiiokeHuu No4,

B penakrope Schematics cymiecTByeT Tpu MyTH CO3JaHUSI HOBO-
ro CUMBOJIa MUKPOCXEMBI:

1) «c Hyms»;

2) nyTéM HU3MEHEHHUs MOXOXKEr0 CUMBOJIAa U3 OMOIHUOTEKHU 3Jie-
MEHTOB;

3) ¢ ucnonbrzoBaHueM «MacTtepa co3/JaHUsI CUMBOJIOBY.

[Ipu BBIMOJIHEHUHU JIAOOPATOPHON PAOOTHI HEOOXOAUMO C MOMO-
HIBI0 3THX TPEX CHOCOOOB CO3/JaTh CHUMBOJIBI JJISI TPEX SJIEMEHTOB,
NPUBEACHHBIX B 3aJaHuu. BHumanue! BpiBojabl nmutaHus: «+»: mo-
CJEJIHSI HOTa MUKPOCXEMBI, «—»: CPEIHUHN BBIBO/I.
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B otuere HeoOxomuMo mnpuBecTH (aili HOBOW OMOIMOTEKH C
co3daHHBIMU 37eMeHTaMu. (Baumanue! B 6ubianoTeke MOMKHBI OBITH
TOJIBKO CHMBOJIBI 3JIEMEHTOB IO BallleMy 3a/JIaHUI0. A TaK>K€ BBIBO/IbI
O MpoJiEIaHHOW paboTe — aHAIN3 M3YUYEHHBIX CIIOCOOOB CO3JaHUS
AJIEMEHTA (IETalbHO U TOJBKO OMUPAsACh HA CBOM JTUYHBIN OIIBIT)).

[lopsiiok BBITIOJTHEHUST JA0OPAaTOPHOU PabOTHl (MEPBBIM  CIIO-
c00):

1. 3amyctuth rpaduueckuii pemaktop Schematics U ycTaHOBUTH
B HEM TpeOyemyro cpeny npoektupoBanusi (bopmat A4, meTpuue-
CKYIO CUCTEMY €JIUHUII, IIIar CETKU 2.5mm, TPUBA3KY K y3JaM CETKH).

2. IlepeBecT pegakTOp B PEXKUM MNPOCKTUPOBAHUS CHUMBOJIOB

()

3. Co3nath HOBbIM 31eMeHT (MeHIo «Party — «New») u 3anath
OCHOBHBIC TTapaMeTpPhbl KOMIIOHEHTA (MMsI, THII, IICEBIOHUM, TEKCTOBOE
onucanue (Description)).

4. Co3znath rpaduueckuii 00pa3 cuMBoJIa (TOYHYIO €r0 KOIIHIO).

5. 3amaTh KOHTAKTHI (BBIBOJIBI) CUMBOJIA, JISl KaXKJIOTO KOHTAKTA
HEOO0XOMMO 3aJ1aTh €ro aTpuOyThl (HopMy, TUIL, UM U HOMED).

6. 3ajaTh TOYKY NPHUBSI3KH (JIEBBbIM BEpXHUM KOHTAKT) M rada-
PUTHBIE pa3Mephbl CUMBOJIA.

7. 3amatb ocHoOBHBIe atpuOyThl cumBoja: PART, REFDES,
MODEL u TEMPLATE.

3A/JTAHHUE k nadopatopHoii padote Ne4

B naboparopuoii pabore Ned4 HeoOXx0AMMO CO3/1aTh U MPOMO/IE-
JUPOBaTh MPEIOKEHHYIO CXeMy B pefakTope Schematics. BapuaHTsl
CXEM IPHUBEJCHBI B TPUIOKEHUU NoS.

[lopsiiok BeIMOIHEHKE JTaOOPATOPHOM PAOOTHI:

1. Halitu B Oubnmotekax maketa HEOOXO/IMMbIE KOMIIOHEHTHI U
pa3MecTuTh UX B paboueM okHe pegakTopa Schematics (mUKTOrpaMmma
Get New Part, komanga Draw/Get New Part wiu Ctrl+G). Baumanue!
Ecnu B OubnuoTekax OTCYTCTBYET AJIEMEHT, HEOOXOJUMO B3SITh €ro
aHaJior (MoXouul Mo (yHKIUOHAIBHOCTH).

2. Haittu B 6ubnmumoreke SOURCSTM.slb renepatop cTUMyJOB
DigStim 1 moMeCTUTh HYKHOE YUCIIO €r0 KOMUI Ha PUCYHOK.

3. BeimonHUTE BCE HEOOXOIUMBIC COCAMHEHMS (KOMaHIa WU
nuktorpamma Draw/Wire wiu Ctrl+W).
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4. BecTu Bce Ha3BaHUs 1eNed U aTpuOyThl MUKPOCXEM U T'EHE-
PAaTOPOB BHENIHUX BO3JACUCTBUM.

5. loakmrounte Mapképel (V,]) K KOHTPOJIBHBIM TOYKAM (TOYKHU
BBIOMPAIOTCSI CAMOCTOSITENIBHO).

6. OTKpBITH OKHO Tpaduka.

7. B kadecTBe oT4eTa HEOOXOUMO BBICIATH CO3/IAHHYIO CXEMY U I'pa-
(UK, a TaKOKe MPUBECTH aHATIU3 TIPOBEICHHOM pabOThI, BKITFOUAFOIIUIA:

a. Onucanue CO3JJaHHOM cXeMbl U 0OOCHOBAHUE BCEX OTJIMYMIA
ee OT 3aJlanus (Apyrue dIEMEHThI, [IENU U T.11.);

b. BeiBoIbI 0 pabOTOCIIOCOOHOCTH MOJYYEHHON CXEMBI.

c. OGocHOBaHKE BbIOOPA KOHTPOJIBHBIX TOUEK HA CXEME.

Pexomenoauuu no evinonnenuio 1adoopamoprwvix paoom Ne3 u Ned

1. 3arpy3ka nporpamMmmbl

Jl1s BXoda B mporpamMmy «Schematics» HE00X0IUMO BBIITOJHUTD
OOBbIYHBIE JCHCTBUS 0 3aMYCKY YCTAaHOBJICHHOM nporpammbl: [lyck —
ITporpammbl — DesignlLab — Schematics(PenakTop cxem). OTKpbIBaeT-
cs1 paboyee 1moJjie MporpamMMbl, TOKa3aHHOE Ha pUCYHKE 1.

Bow G D fvoks Yow Outkrs Gk Iock Marters Window teb SIE:
Di=ia| & s|ne) of-| sajaimial SISO = e W e B
5 2 1 8
a
[€]
a
7

B

.~

40 &
(431, 104 (ks compite. T —

Pucynox 1 — OcHoBHOe okHO MicroSim Schematic
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2. Co31aHue cxeMbl

2.1. Ycmanoexka snemenmos u3z oubdiuomexu

JI1s co3maHus cXeM B IporpaMme IMpeyCMOTPEHbl OMOIMOTEKH
CTaHJAPTHBIX 3JIEMEHTOB, KOTOPBIC HAXOJIATCS MOJ IMUKTOTpaMMOM
«OonHOKIBY (pucyHOK 2) Ilpn HaxkaTUM Ha JaHHYIO KHOIIKY IOSIBIISET-
Cs OKHO, ITOKa3aHHOE Ha PUCYHKE 3.

E; MicroSim Schematics - [ Schematicl p.1 ]

[ﬂ File Edit Draw Mavigate Miew Options Analyzis Tool: Markers Window Ndelp =
DR & =] [ slaa@a| s[S[0E] e EE]
o e e = [ R

Pucynox 2 — KHomnka BpI30Ba OUOJIMOTEKH 2JI€MEHTOB

Part Browser Advanced

Part Mame: — Description Search

FME% |

Description;
B-input multiplexer

ICreate MHew Part List ;‘

Search |

Library

+54
B =
2M1595 = =
25444 Lace

C:5SimE v_BMibHEVAL. slb Close

T [

5550
7400
7401
7402

Place & Cloze

Help

7403
7404
7405
7406
7407
7408
7409
740 X

o el b
=)
=

i

Libraries. ..

<¢ Bazic

Edit Syrbol

w
=
o
[
\_ I

Full List

Pucynoxk 3 — OxHO BeIOOpA AJIEMEHTOB

Jl1s1 BEIOOpA 27I€MEHTa M3 CTaHAapPTHOIO HaOopa HYKHO 3alTH B
MeHto Libraries. IIpu 3ToM nosiBisieTcss OKHO, MOKa3aHHOE Ha PUCYHKE
4. B crnucke Library BeicBeunBaroTCs OMOIMOTEKH, a B CIMCKe Part —
AJIEMEHTHI BbIOpaHHON OuOMuoTexku. BriOpanHas OubIMOTEKa BbIJE-
JsieTcsl.

Jlnst BbeIOOpa »ieMEHTa MOAKIIOUEHHON OMOMMOTEKHM HYXKHO B
okHe Part ykazaTh MBIIIBIO Ha AJIeMeHT 1 HaxkaTh OK.
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Library Browser

Part M arne: |E41 [

Description:  S-input multipleser

Fart Library
7496 A |ABM.zlb
74100 AMALDG. b
74107 BREAKOUT zlb
74109 COMMELCT =lb
74110
74111 PORT.zlb
T4 SOURCE .£lb
74122 SOURCSTM . =lb
4123 SPECIAL =lb
4125
T4126
4128
74132
74136
74147
F415148 ol
541524

Cancel

Pucynox 4 — OxHo OuOIHOTEKN

ECKJL.

[Ipu 3TOM BBHIOpaHHBIN 3JiE-
MEHT MEpPEeMENIaeTCd MO IKPaHy.
YtoObl €ro yCTaHOBUTb B HYX-
HOM MECT€ HEOOXOJMMO IOJIBEC-
TH DJJIEMEHT W HaXaTh JIEBYIO
KiIaBuily Mbimu. [loBTopsas 3Ty
MpOLEaypy HEOJHOKPATHO, MOX-
HO 3adukcupoBaTh Ha DKpaHe
HEOOXOIMMOE KOJIMYECTBO 3Jie-
MEHTOB BHIOPaHHOI'O THIIA.

B makere Designlab mpe-
TyCMOTPEH aBTOMATHUYECKHU TO-
HUCK DJIIEMEHTOB, HO JI1 3TOrO
HEOOXOUMO 3HaTh TOYHOE Ha-
3BAHME DJIEMEHTAa B CHUCTEME

I[J'I}I ABTOMATHUYCCKOI'O OTBICKAHUA HYXHO 3alTH B MEHIO BBIOO-

pa 31eMeHTOB (puc. 3).

3atem B rpade Part Name mocTaBUTh CUMBOJI «3BE3/I0YKaY, IMy-
TeMm Haxatus kiaBuin (Shift + 8), a B rpade Description Search yka-

3aTh MOJHOE Ha3BAHHE DIIEMEHTA.
Hanee HaxkaTh KHOMIKY Search.

B pesynbrare noucka

Part Browser Advanced

MPOCMAaTPUBAIOTCST BCe OUO-

Part Narne: Description Search

. 3 JUOTEKHU, TJ€ MOXKET Haxo-
Emoe [CesteNonPails ] IUTHCS YKa3aHHBINA 3JIEMEHT.
Ilociie moucka mnporpamma
Liiay BBIJIACT HYXHBIM 3JIEMEHT B

EE:'ea;k C:AMSimEy_BMBNANALOG slb % CTOH6ue Part_
R? _ Hanpumep: nnsa noucka
- — PE3UCTOPOB, CM. PUCYHOK J,

4/\/\/\/— HEO0O0XO0IMMO BBIIOJHHUTE:
1k Libers.. B rpage Part Name 3a-
e natb Macky BCE — «*y.

. Edit Syrbol B rpade Description

Pucynox 5 — Ilouck Bcex pe3ucTopon
B OKHE BBIOOpA JICMCHTOB

Search 3agate THO JJIEMEH-
TOB «Resistory.
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HaxaTb kHONIKY mouck «Searchy.
[locne nmoucka B cTOJIONE 3JIEMEHTOB BBIJAIOTCS. BCE PE3UCTOPHI,
KOTOPBIE UMEIOTCSI B CTAHIAPTHBIX OMOJIMOTEKAX.

2.2. Coeounenue ycmano81€HHBHIX IT1EMEHM 08

JIns coequHEeHUs 3JIEMEHTOB KCIIOJb3YIOTCS MPOBOJIA U LIWHBI,
KOTOpbIe BbIOMpatoTcs nukrorpammamu Draw Wire u Draw Bus co-
OTBETCTBEHHO B MTAHEIH yIIPABIICHUS.

2.3. Ilooknouenue 31emeHm 08 NUMAHUI CXeMbl

[Ipu Habope cxembl HEOOXOAUMO O0S3aTENIBbHO MOCTABUTh «3EM-
a0» (AGND) wim HyJIeBYIO TOUKY. DTO HEOOXOIUMO JJIsl U3MEPCHUS
HaNpsDKEHUS MEXIY HYJIEBOM TOYKOW M JIFOOOW JAPYroil TOUKOM dJek-
TPUYECKOU CXEMBI.

JI1s1 3a1aHus BXOJHBIX HANPSOKEHUH HEOOXOAMMO HCIOJIh30BaTh
aneMeHThl u3 onodnuoreku SOURCE (nmanpumep, VDC).

Baumanue!!! Eciu Ha Bamieli cxeme HET d3JeMEHTa «3eMIIsD»
(GND), To cxema paboTaTh HE OyJET.

2.4. Ilooknrouenue uzmepumenbHvlX NPUOOPOB 8 CXeMy
[loakmrodeHue BOJBTMETPA U aMIIEpMETpa B CXEMY OCYIIIECTB-

. il i
JEICTCA ITYTCM HAXXAaTHUA ITUKTOT'PAMM! HH .

2.5. Ilooknrouenue 2enepamopos CUZHA1068

Jl1s1 mpoBepku pabOTOCIIOCOOHOCTH CXEMBI TOJIE3HO IIPUMEHSTh
reHepaTOPbl CUTHAJIOB.

Haiinute B 6ubauoreke SOURCSTM.slb renepatop cTUMyJOB
DigStim u momecTuTe HY>XHO€ YUCJIO €ro KOMWM Ha cxeMmy. 3aTeMm
JTBOWHBIM IIETYKOM MBIIIA Ha AJIEMEHTE HEOOXOJMMO BBI3BATh OKHO
HacTpoiiku napameTpoB (SIN Attributes), B KOoTopoM HEOOX0AUMO 3a-
JaTh XapaKTePHCTUKH CUTHaNA (HayajJbHOE CMEIIEHUEe, aMIUIUTYIY,
4acToTy U T.1.).

3. PejakTpoBanue cxem
[Ipu pabote co cxeMoW BO3HHMKAET HEOOXOJIMMOCTH IMPOU3BO-
IUTHh PEIAKTUPOBAHKE CBOMCTB JIEMEHTA:
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- noAOUpaTh COMPOTUBIICHUS PE3UCTOPOB;

- noadupaTh EMKOCTH KOHJIEHCATOPOB;

- noaOUpaTh MHIYKTUBHOCTH KaTYIICK;

- IEPEMMEHOBBIBaTh Ha3BaHMs (HaIpUMeEpP, PE3UCTOP Ha3BaTh HE
R2, a nanpumep, Res2).

JI71s1 5TOr0 HeoOX0AMMO BBIJICIUTH JJIEMEHT JBOMHBIM IIEITYKOM
JeBoM Ki1aBUIIM MbIH. [TosBuTCS 0KHO (pHC. 6).

1 PartHame: B @

Hare Walue

|V'&'LUE = |5I<I Save Athr

* TEMPLATE=R™@REFDES %1 %2 YTOLERAMCE|IR"=REF ~ .

* REFDES=R1 Change Display

* PART=R
TOLERANCE=
PKGTYPE=RCO5
GATE= v

i L

N Iz Inzlude System-defined .-’-'-.ttril:uut?sx,'z Eoied]

~ <

Rl T PAuup e e N

S~

Pucynox 6 — OKHO peakTUPOBaHHsI CBONCTB JJIEMEHTA

B 3TOM OKHE OSIBISAIOTCS BCE CBOMCTBA BBIJAECICHHOI'O 3JIEMEHTA,
€CJIY MOCTaBJIEHbI 00€ TajJ0uKHy 1Mo 1 UHGOPMAITMOHHBIM MOJIEM.

Hanee, ecniu B UHGOPMAIIMOHHOM OKHE BBIJICTISATh CBOMCTBA 3Jie-
MeHTa, TO B rpade Name (pucyHOK 6) OyneT BHICBEUMBATHCS BbIJIC-
JIGHHOE CBOMCTBO, a B rpade Value — mapameTpsl BbIJICIEHHOTO CBOM-
CTBa.

Hanpumep, eciu Hy»XHO M3MEHUTH CONPOTHUBICHUE PE3UCTOPA
R1 m caemats ero He 5K, a 7K, To HE0OX0AUMO:

1) BBIACIUTH PE3UCTOP ABOMHBIM HAXKATHUEM JICBOM KJIABUIIIU
MBIIIIY;

2) B okHe (pucyHok 6) BeiOpaTh NyHKT VALUE=5K;

3) npu stom B cTtpoke Name mnosBisietcas VALUE, a B cTpoke
VALUE - 5K;

4) B okHe VALUE ucnpasuts 5K Ha 7K u naxats OK;

AHaAJIOrHYHO U3MEHSIOTCS JI00bIE IPYTrue CBOMCTBA DJIEMEHTA.
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4. 3anmyck nporpaMmsl JJIl NOCTPOEHN A IPA(PUKOB

[locne cocramrieHus TPUHIMINAILHON MEKTPUYECKON CXeMBbl, €€ He-
00XO/TMMO TTPOBEPUTH HA HATTMUKE OMMOOK. [[1s1 3TOTr0 B MaHE M YIIpaBRiIeHHUs
BeIOMpaeTcss MeHIO Analysis — Create Netlist. Tlociae sroro 3amyckaercs
Pspicead.exe, KOTOpBIiA MPOBEPSIET CXEMY 110 BCEM MapaMeTpaM.

Jl1s mostyueHus: rpaukoB HEOOX0AMMO 3aiiTH B MeHIO Analysis

Setup manenu ynpapieHus =]}

[losiBisieTcst OKHO (PUCYHOK 7), T/ie HEOOXOJAUMO MOCTAaBUTh Tra-
JIOUKY HanpoTuB MeHo Transient.

Analysis Setup
Enabled

B AL Sweep...

B Load Biaz Paint...

o Save Bias Paint...

[~ DC Sweep...

[ -] Monte CarloMorst Caze...

Biaz Paint Detail

<]

Digital Setup...

Enabled

Optionz. ..

Parametric...

Senzitivity. .

Temperature. ..

Bl R

Tranzfer Eunctian...

<l

Tranzient...

Pucynok 7 — Hactpoiika rpadukos

Transient ﬁ|

Tranzient Analyzis

Erint Step:

Einal Tirme: W
Ha-Print Delay: li
Step Ceiling: li

[ Detailed Biaz Pt.

[ Skip initial fransient solution

Fourier Analysiz

| Enable Fourier

Center Frequency:
Murnber af harmonics:

Output W ars. : |

Qk | Cancel |

Pucynok 8 — OkHO penakTupoBa-
HUS CBOWCTB Ipaduka

Jlanee HaXUMaeTcs KHOIIKa
Transient. TlosBaseTcs OKHO penax-
TUPOBAHUS CBOMCTB (CM. PHCYHOK
8).

B 3TOoM 0oKHE HEOOXOIUMO yKa-
3aTh mar pacuérta (Print Step) mo
OCH BPEMEHHU U BpeMs, JO KOTOPOTo
oyner crtpouthcsi rpaduk (Final
Time).

[locie 3amanust mapaMeTpoB
MEePEXO0IHOTO MPoIlecca HEOOXOAUMO
3allyCTUTh Ha BBINOJHEHUE TMPO-
rpamMmy Pspicead — kHomnka Simulate

Ha OCHOBHOM OKHC @
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IIporpamma PspiceAD aBToMaTHYeCKH 3amycKaceT IMPOrpamMMy
noctpoeHus rpadukoB Micro Sim Probe (pucyHnok 9).

le=! MicroSim Probe - [EXAMPLE]
-_I File Edit Trace Plot Vew Tools Window Help

=8 1| &[a|@(Q| mle|S| )z

o U(OUT2) - U{DUT1)

Pucynok 9 — OxHo rpadukoB

5. PenakTupoBanue rpagukosn

[IporpaMmma Mmo3BOJISIET MOAy4YaTh Tpa@uKku U3MEHEHUS TOKA BO
BpeMmeHu I(t), HanpspkeHus Bo BpeMeHu U(t) Ha KaKJI0M KOHKPETHOM
AJIEMEHTE CXeMbl. [[1s1 3TOro HE0OX0IMMO B KOMaHJHOM CTpoke (pu-

cyHOK 8), Haxxath kHONKY Add Trace EL MOSIBUTCSI OKHO, M300pa-
*EeHHOoe Ha pucyHke 10.

B cronbme Simulation Output Variables HeoOxoaumo ykazaTh
TOYKH, MEXIY KOTOPBIMU OYyJIET U3MEPEHO HAMPSDKCHHE, WIIH TOUKY,
Ha KOTOPOH OYyJIeT MEPUTHCS TOK.

Hanpumep, 11t moctpoeHus rpaduka HapsHKEHUS HA SMUTTEPE
Tpan3uctopa Q3 Heobxoaumo B cronbie Simulation Output Variables
Haiitu u BeIOpaTh (VE(Q3)). [lpu »TomM BbIOpaHHas GyHKIUS OyaeT
BbICBEUMBAThCsl B cTpoke Trace Expression. B pesymbraTe momyuum
pucyHok 11.



32

Add Traces

Sirnulation Output Y anables Furctions or Macros

®

|.-'1'-.na|c|g Operators and Functions ﬂ

VIlRC2) A P
V1[RC2] ¥ Analog i

Y1[RS1] .

Y1[RS52) r i

VI[V1) ]

W12 W ‘olkages ;

Y1Y3) @
Y2(CLOAD) W Currerits o
YWZ2[REBIAS] I ARCTAN[)
Y2[RC1] ATAN[]
YW2[RCZ] i AVG[
W2[RS51] W Alias N arnes s
PR il CO5(]
YEB[QE] 0

YEB[Q3] DE()
ek ENwMAX] | ]
yEeh EMWMIMNT . ]
YC[az) EXF( )
WC[R3] o]

! IMG( )
WE[G1] LOG[ ]
ﬁEﬁ_ )
Mt - <] ] v
Full List

Trace Expression: |‘-.-"E[E!3] ak | Eanu:el| Help |

Pucynox 10 — OxHo mo0aBneHus nepbeB Ha Tpaduk

les' MicroSim Probe - [EXAMPLE]
I__] File Edit Trace Plob Wiew Tools Window Help

=& |0 al/@|Q] WS o A ]| ] |

Bs a

ioiUgouT2) - U(0UTH A1 = 456.296n, -574.626m
I} g.008, 54378
For Help, press F1 |dif= 456.296n, -6.8124

Pucynok 11 — Jlo6aBiienue HOBOTO Tpaduka
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WNHorna BO3HUKAET HEOOXOIMMOCTh TOYHOTO OTCJIEKUBAHUS KO-
opauHaT Ha rpaduke. Jyis sToro Hamo HaxaTh KHONKY Toggle Cursor
Ha na”enu ynpasieHus. Ha rpaduke mosBuTcs TaOIulla U3MEHEHUS
koopauHat rpaduka Probe Cursor (pucynok 11). I'paduk, mo xoto-
pOMY TPOUCXOJUT TMEpPEMEIICHUE MapKepa, OTMEUEH MYHKTUPHBIM
KBaJIpaTOM B HMKHEHM CTPOKE dKpaHa.
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NMPUNOXEHUE 1. BAPUAHTbI 3A0AHUN
K KOHTPOJIbHbIM PABOTAM

3aoanua Kk KonmpoavHou pabome Nel nepeoit uacmu Kypca

1. Beigenute Bce Buasl oOecneuenust B mnakere CAIIP
AutoCAD.

2. Beimenuts Bce Buasl obOecneueHuns B naxkere CAIIP
KOMIIAC.

3. Boimenuts Bce Buabl oOecreuenust B makere CAIIP T-FLEX
CAD 2D.

4. Beinenuts Bce Buabl odecrneueHusa B nakere CAIIP T-FLEX
CAD 3D.

5. Beigenute Bce Buabl oOecrieuenus B nakere CAIIP UITY
«TUT'PAC».

6. Boimennts Bce Buanl odOecneuenus B naxketre CAIIP CAIIP-
Y11y /2000.

7. Beigenuts Bce Buabl o0ecrieuenus B nakere CAIIP ANSYS.

8. Beimenmuth Bce Buabpl oOecneueHus B mnakere CAIIP AVS
(HITIT «cMHTEPMEX»).

9. Beigenute Bce Buanl oOecreueHusa B makere CAIIP Search
(HITIT «cMHTEPMEX»).

10. Brrgenuts Bce Buabsl odecneucHus B nakere CAIIP T-FLEX
DOCs.

11. Brimenuts Bce Buabl odecrieueHusd B makere CAIIP KOM-
ITAC-Menemxep.

12. Broiaenuts Bce Buanl ooecrieueHud B makere CAIIP PartY.

13. Brigenuts Bce Buabl odecrieuenusa B makere CAIIP DOCS
Open.

14. IlpuBecTu AeTanbHbIA cpaBHUTENbHBIM aHamn3 AutoCAD u
KOMIIAC (BbIAETUTH HE MEHEE JECATU KPUTEPHUEB CPAaBHEHUA).

15. IlpuBecTn neTanbHBIA CcpaBHUTENbHBIM aHanu3 T-FLEX
CAD u CAIIP UITY «TUT'PAC» (BblIenUTh HE MEHEE JECATH KpHU-
TEPUEB CPABHEHHS).
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3aoanua Kk KOHmpoaALHOU pabome Ne2 nepeoit uacmu Kypca

1. [IpuBecTn pAeTanbHbId cpaBHUTENbHBIM aHamu3 CAIIP-
YITY/2000 u ANSYS (BblIenuTh HE MEHEE JCCATH KPUTEPUEB CPaB-
HEHUS).

2. IlpuBectn neranbHbld cpaBHUTENbHBIM aHanu3 KOMIIAC u
T-FLEX CAD (BbIeIUTD HE MEHEE JISCATH KPUTEPUEB CPABHCHUS).

3. IlpuBecTn neranbHbI cpaBHUTENbHBIM aHanu3 AutoCAD u
T-FLEX CAD (BbIIeIUTh HE MEHEE JIeCATH KPUTEPUEB CPABHCHUS).

4. IlpuBectn pAeTanbHBIA CcpaBHUTENbHBIM aHanu3d ANSYS wu
CAIIP UIIY «THUI'PAC» (BbLaenuTh HE MEHEE JECSITH KPUTECPHUEB
CpaBHEHMUSI).

5. IlpuBecTtn neranbHbI cpaBHUTENBHBIN aHanu3 DOCS Open u
KOMIIAC-Menemxkep (BbIICIUTh HE MEHEE JIECATH KPUTEPHUEB CpaB-
HECHUS).

6. [IpuBectn netanbHbI cpaBHUTENbHBIN aHanu3 CAD u CAE-
CUCTEM (BBLACIUTH HE MEHEE JIECATH KPUTEPUEB CPABHEHUS).

7. IlpuBectn netanbHbiid cpaBHUTENbHbIA aHanu3 CAM u CAE-
CUCTEM (BBLACIUTH HE MEHEE JIECATH KPUTEPUEB CPABHEHUS).

8. IlpuBecTu neranbHbld cpaBHUTENBHBIN aHa 3 CAD u CAM-
CHUCTEM (BBLACIUTH HE MEHEE JIECATH KPUTEPUEB CPABHEHUS).

9. IlpuBecTn aetanbHbIM cpaBHUTENbHBIM aHanu3 PDM u CAD-
CUCTEM (BBIJICITUTh HE MEHEE JIECSTU KPUTEPUEB CPABHEHHS).

10. IlpuBecTn neTanbHBIM CpaBHUTENbHBIM aHanu3 PDM wu
CAE-cucrem (BbIICIUTH HE MEHEE JECATH KPUTEPUEB CPABHECHUS).

11. IlpuBecTn neTanbHBIA CpaBHUTENBHBIM aHanu3 PDM wu
CAM-cucrtem (BbIACIUTH HE MEHEE JIECSITH KPUTEPUEB CPABHEHUS).

12. TlpuBectu neranbHbIi cpaBHUTENbHBIN aHanu3 CAIIP/TUC
u CAD-cucrtem (BbIACIUTH HE MEHEE JIECSITH KPUTEPUEB CPABHEHUS).

13. IlpuBectu neranbHbIi cpaBHUTENbHBIN aHanu3 CAIIP/TUC
u CAM-cucteM (BbIICTUTh HE MEHEE JACCATH KPUTEPUEB CPABHECHUS).

14. TlpuBectu neranbHbIM cpaBHUTENbHBIN aHanu3 CAIIP/TUC
u CAE -cucteM (BbIICTUTh HE MEHEE JCCATH KPUTEPUEB CPABHECHUS).

15. IlpuBectu neranbHbIM cpaBHUTENbHBIN aHanu3 CAIIP/TUC
1 PDM-cuctem (BbIIEIUTH HE MEHEE ACCATH KPUTEPUEB CPABHEHMS).
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3aoanua Kk KOHmMpoALHOU pabome Ne3 emopoii wacmu Kypca

1. Beigenute Bce Buasl oOecneuenust B makere CAIIP
MATLAB.

2. Beimenuts Bce Buasl oOecrneuenust B 1makere CAIIP-
ELECTRONICS WORKBENCH.

3. Beigenute Bce Buabl oOecrieueHus B mnakere CAIIP-
HYPERSIGNAL BLOCK DIAGRAM.

4. Beigeauts Bce BUabl ooecneuenus B makere CAIIP PCAD.

5. Boimenute Bce Buabpl oOecnedyenus B 1makere CAIIP
SPECCTRA.

6. Beinenuts Bce Buanl o0ecnedyenus B makere CAIIP Cadence.

7. Beimenuts Bce BUabI oOecreuenus B makere CAIIP WSCAD.

8. Bergenuth Bce Buabl ooecneuenusd B makere CAIIP APLAC.

9. Beigenute Bce Buabl oOecrneuenust B makere CAIIP
SERENADE.

10. Boimenuts Bce Buasl oOecreueHns B mnakere CAIIP
MMICAD.

11. Beimenute Bce Buasl oOecrneueHus B mnakere CAIIP
Microwave Office.

12. Boimenuts Bce Buasl oOecrmneueHus B mnakere CAIIP
CADElectro.

13. IlpuBecTn neTanbHbIA cpaBHUTENbHbIM aHanu3 PCAD wu
Cadence (BbIIETUTH HE MEHEE JICCIATH KPUTEPUEB CPABHEHMS).

14. IlpuBectu AeTanbHbIA cpaBHUTENbHBIM aHanmn3 MATLAB u
ELECTRONICS WORKBENCH (BblienuTh HE MEHEE ACCATU KpUTe-
pUEB CPABHEHUA).

15. IlpuBectu JNEeTalbHbIN CPaBHUTEIIbHBIN AHaJIN3
HYPERSIGNAL BLOCK DIAGRAM u ELECTRONICS
WORKBENCH (Bb1i€IUTh HE MEHEE JIECSITU KPUTEPUEB CPABHEHUS).
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3aoanua Kk KOHmpoavHoU pabome Ned emopoii wacmu Kypca

1. [IpuBecTn neTanbHbIM cpaBHUTENbHBIN aHanu3 PCAD wu
SPECCTRA (BblIeIUTh HE MEHEE JIECSATU KPUTEPUEB CPABHEHMS).

2. IlpuBectn netanbHbiil cpaBHUTENbHBIM aHanu3 SPECCTRA u
Cadence (BbIIETUTh HE MEHEE JIECATU KPUTEPUEB CPABHEHMUS).

3. IlpuBecTn netanbHbI cpaBHUTENbHbIM aHanmn3 PCAD wun
WSCAD (BbiieTUTh HE MEHEE JIECSITU KPUTEPUEB CPABHEHUS).

4. IlpuBectn pAeTanbHbId cpaBHUTENbHBIM aHanu3 APLAC wu
SERENADE (Bbl1€/IUTh HE MEHEE JECITH KPUTEPUEB CPABHECHUA ).

5. IlpuBecTtu neranbHbl cpaBHUTENbHBIA aHAN3 SERENADE n
MMICAD (BblenuTh HE MEHEE JIECATU KPUTEPUEB CPABHEHMS).

6. [IpuBectn neranbHbIl cpaBHUTENbHbIA aHamu3 APLAC u
MMICAD (BbIICTIUTH HE MEHEE JACCATH KPUTECPHUEB CPABHEHMUS).

7. llpuBecTu JETaNbHBIA CpaBHUTENBHBIN aHanu3 Microwave
Office u MMICAD (BbieIuTh HE MEHEE JECITH KPUTEPUEB CpaBHE-
HUS).

8. IlpuBecTu neranbHbiil cpaBHUTENbHBIN aHanu3z CADElectro u
ELECTRONICS WORKBENCH (BblienuTh HE MEHEE ACCATU KpUTe-
pUEB CPABHEHUA).

9. IlpuBecTn neranbHbI cpaBHUTENbHBIM aHanu3 MATLAB u
CADElectro (BbIeIUTh HE MEHEE JIECSITU KPUTEPUEB CPABHEHUS).

10. IIpuBectn netanbHbIA cpaBHUTENbHbIM aHanu3 PCAD wu
ELECTRONICS WORKBENCH (BblienuTh HE MEHEE ACCATU KpUTe-
pUEB CPABHEHUA).

11. IlpuBecTu neTanbHBI CpaBHUTEIbHBIM aHanu3 Microwave
Office u PCAD (BbiaenuTh HE MEHEE IECSITU KPUTEPUEB CPABHEHMUS).

12. TlpuBecTu neTanbHBIN cpaBHUTENbHBIM aHanu3 Cadence u
ELECTRONICS WORKBENCH (BblienuTh HE MEHEE ACCATU KpUTe-
pUEB CpPAaBHEHUA).

13. IlpuBectu neranbHbll cpaBHUTENbHBIN aHanu3 CAIIP I n
CAIIP CM (BbIACIUTH HE MEHEE JIECSITH KPUTEPUEB CPABHEHUS).

14. IlpuBectu neranbHbll cpaBHUTENbHBIN aHanu3 CAIIP I n
CAIIP MM (BblACIUTH HE MEHEE JIECSITU KPUTEPUEB CPABHEHUS).

15. IlpuBectu neranbHbI cpaBHUTENbHBIM aHanu3 CAIIP MM
u CAIIP CM (BblaenuTh HE MEHEE JECATU KPUTEPUEB CPABHEHHS).
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NMPUNOXEHUE Ne3. BAPUAHT bl 3A0AHUA
Onsa NABOPATOPHOMN PABOTbI Ne2

Co3nath cOOpOUYHBbIN YepTEx u3aenus (IMokazaTh B TPEX BHUAX,
0003HAYUTh BCE BHYTPEHHUE YACTH):

1. Manunynarop «Mpliiby, MOKa3aTh KOpHyc, Miap, IUIaTy,
KHOTIKH.

2. Monutop, mnokazaTb MOHHUTOpP, MOACTaBKY, KHOIKHU YIIpaBiie-
HUSL.

3. KimaBuatypa, moka3aTh KHOIIKH, TJIATy, HHIUKATOPHI.

4. CD-auck B MOJKaCCETHUKE, MTOKA3aTh MOJIKACCETHUK, JTUCK.

5. MarautodoHHasi KacceTa B MOJIKACCETHUKE, MOKa3aTh Kacce-
Ty (JIeHTa, BAJIMKH, BCE OTBEPCTUS U Ta3hl), MOJIKACCETHUK.

6. Knonounsiii TenedoH, mokasath TPyOKy, IIHYp, MOJCTABKY,
KOpITyC, KHOTIKH.

7. HactonpHas nammna, mokasaTh miadoH, Aep)KaTeib, JaMily,
TyMOJep.

8. CereBas BujKa (pa3zdbopHasi), moKa3aTh KOPIYC, BUHT Kperie-
HUSI KOpITyca, IepKaTellb IPOBOJIa, KOHTAKTHI.

9. CereBas poserka (pa30bopHas), MOKa3aThb BUHTHI KPEIJICHUS
KOpIlyca, IepKaTellb KOHTaKTOB.

10. Tenedonnas poserka (pazdopHasi), TOKa3aTh BUHTHI Kpel-
JIEHUS KOpITyca, JIepKaTellb KOHTAKTOB.

11. lapukoBas pyuka (paz0opHasi), moKa3aTh pyuKy, CTEPKEHb,
Jep>KaTeu.

12. CortoBbi#i TenedoH, MokazaTh KOPIYyC ¢ KHOMKaMU, aKKyMY-
asarop, SIM-kapry.

13. TeneBU3UOHHBIN aHTEHHBIN IITErceNb (pa3dopHasi), Mmoka-
3aTh BCE €r0 YacCTH.

14. I'mOxu¥i MarHUTHBIA JUCK B MMOJKACCETHHKE, OKA3aTh I10/I-
KaCCETHUK, IITOPKY, 3aIEJIKy U T.I.

15. IlynpT AUCTAHIIMOHHOTO YMPABICHUS IJi TEJIEBU30pa, MO-
Ka3aTh KOPIYC C KHOMKaMM, OaTapeu ¢ JAepkaTesiem, IiaTy.
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NMPUNOXEHUE Ne4. BAPUAHT bl 3SA0AHUA
Onsa NABOPATOPHOU PABOTbI Ne3

3amanue Nel

Mukpocreme - THOa- MO, - MO

[ARA

|ru qlm'mlh

o]

M HMnz M3
10
g: soland| fFo ﬁ '?:i; EC g: soland| Fo
=1 F1 55 I NEE am EX FA
=== Fe M= =1 b == Fa
== Fs |- i o EE F3
Eﬁi? o=p ?—EFE == eE:iE‘ a=s
Sz C 15 1ig|E* Sll.z C 1
15 i+ —Ea4 15 i+
L 4 1z L2 dns
= = I =
== E1 17 5 = =4 E1 17
w o ELe B | p
Hoa p s MG . ) 5—<E3 p
i (KSE1,564, KE6<) i
=2 11
Puc. 304, Puc . 306
(564 Kh64) (564  KhG4)
[AP141 P11 30 MF1 31
1 15 15
ezg'a RG> oo = 2= |TL]=+ EE 124= |TL |21 EE
=1 B8 | I ) I ) I 3 )
Elos Qe 1&|LFE 3 1&|EE =
16ra a=z|-F 17| B2 a=y 8 17| E= i
15 Lelpa 5 Lilpa =
—10s [ 22 — z2z —
1aloe oA S={cs cal_a E={cs cal_a
izloa as —= == roE = = lros =
12 q5)] 2 =1 ]
o Ll as 1o 2ol £ zal_ £
1121 Q?L' Eiv Qe 1 Elv el 1
200 -
Prc. 381. Pic. 382.
Pue. 380 CK15000 CK1500n
3aganue Ne2
1M HMNS HMNe
= 14 1
e ER 1z = EX 11 L ITto
:IIT =g I S :"% wz [MP |51 _g g— o1 |M=
=1=2 . 14 = g2 ie= a,
Fl== it ey B . =|o=
—— PO — KA — 04
2 _1p4 Crrzd—2 e | Xes
i5] 2 | a1 11
s |FE 10 . & 1=|LCE
—FS G —— —ni2 o2 =7 Qﬂ —
1zfe I i I1 Eps +1
E 30?5 Puc. 308. 2 1e
[Pl= -
(564, KE64) Ckaa1 , 90417 Puc. 309 .
(@]
dal Wiz, Wl Mae , 140 7
=
o= 1 :
o], [DC|5[E2 s|oc] e 2 mT—To
E_E S—I bﬂ 5 D 1
1= = 11 —E
=le B =15 o B VI v I
4= P o K N i il
121z 2::? J_il o 1A nled B 1
= —pH A EES 12 13
9 =] — z
1o 2:5 B 151 =
Pic. 310, Puac. 3171. Puc. 312.

(K176, K61 564 KE64) (K1778) (KP1581)

—'0hd

19

ul

ju|

I

-y

a



3aganue Ne3

55

Mk Mz k1
21
1 T = z
—{c1 =M D == — 21 | SM
=1 e wa P 19 B I== 2 Laz =1 X
=] o o = I
—E= 15 o = 15 id
= = = =1 . —J a4 p=]
*Jpal= 17 =
:13 s wa PE - Ha g = Z— E1 sz PF
e S B = e G
L1 = =] 15
5 M Lz 2 ig]E= e
& BT |E 10 2010 L= S — B4
i1]Es VI La 2t = 14
e 10 — Fo P
Ls—
T a1 = x? = Puc. 315,
2 Jaz e va |2 (KEE1 , 564, KS64)
= ¢
Prc. 313. Pic. 314
(561, K61 , 564 (EEA)
P11 P50 MP1 51
- =3 19 1= 10 1=
24l RS oo —— = |TL a1]iz == |TL a1]i=
EE'D1 a1 [ p=3 F QE-%% p=1 I QE-%%
21 ps e il b s =loe S
16} = oS q=]" = o =] =
=104 Lrich 17 17
Bles S ==]F2 = ==|t42 =
14]o: qa b— Z=]os qal Z=]os qal =
13 oa P —==DE pp _g ==1DE e _g
12
;;'DR qs P 207 - = =151 2
=S ar b 21]., =1-3 I 21, as] 1
200 -
Prc. 381. Prc. 382.
Puc. 380. (K1500) CK15003
3aganue Ned
HE1 HEZ HED
| = 2 | 15 |1
13| CTZ ; 4 ; =3 CTZ-1001a = 1., CTZ 12__g
al= o i 1 3 15 ==
10 =~ v 15 e I 10
1 =l EE I - B 2 e
— oA 16 | 4 al== —1T g S
1z =1 =1 11 iz
= e ey =l KT -
& 16 |
Puc. 316. 7] gj Prac. 315.
(k176D Ck17FE)
Prc. 31°7F.
Ck17FE)
HES HES HET10O HME11
| = = 1 = <
vl Ll lolPE Sflorlll= =R etz Le
14 g e = — = 1=
L = 2= 2 3 (e 11
Iy vy Iy vy i P al-f 3 dpa =
jrf K= o KK = = KK il = |1
13 1 b B E CT 1= 15
= s == 10 o= c | =
== === W == I Il
£ s - e 15 g a1 21k 7
15 == 1k oy e B 5 P3—
= EK| Puc . 321. F'D
12 Puo. 320. (kEey Sed KSE4Y oL zaoo
Prc . 319, CkEE1 , 5641 - -

¢ 361 _K351 1

(HM351 064, K354



3aganue

Ne5

HET1Z

e =

CTZ

3

-

=]

<A

o15]28

I
FELLLTL

b

m

P
[

H

c. 323
1 7TE0

E15

1

2z
5
g
U5
JE
7
S
(=]
J10
11
[ =
J1G
14
J1E
J1E
A

Ha
3
L

=

U1 T B
[ala[ol ]

CIC L)
ool

-yt
[1TE

-
I

-
Jeo

k) 1]k
[1F

cT

Pl .
[ o a1

326.
1,564

56

HE1 3
z 1
5— =1 cCTZ E :3
;—-T1 az |2
Tz i
& Ha 9o
=2 P a1 HE
s 54
=]
=1 B =
pRE Pyr s PF
Prc. 3z24.
Ch17Fa)
HE1 &
=
a1 —
cTz|2) -
wde|l e =
a5 =
S e
Q5 =
1z
il V)
el K=
1] 211 5
Q1E_E
Q13 =
gia |
Puc . 327.
551 k96112
HEZ0O
=]
cTz|2! =
G2 =
peic) =
T4 =
=R 25 5
a5 o
X B
Q5 =
1z
— il V-
11 el K=
—r 211 5
g1z
Prc. 329.
(kP11 5461 x

IHE1 4
Fal
=
%E-DS 1=
“Joa 11
1 =
{E:g =P
%g-i} al-&
= J =710 =
={ro i
Puc . 325.
(k561,564 KE64)
HE1 2
15
Ta b=
S [“TE|+z
| T=|-£
1 =
=l T
Fal
|| 2
14 227t
| S
|| as |
- qsalg
[W1C] g
Purc. 328.
(kBE1 5640
HEZ1
2 tewr|cTZ
e 5 a1 P2
s JE= =
rDS Q2
I Rt =
: L - P LE
7 11
. o |
ez
1t e cr AF
Prc. 330.
(P11 5G]



57

3aganue Ne6

MPZ MP&E MP11
S 18 t=Tu]
12 rG + a5 iz |eY |RG —+ gy B Tc] Bl I
2 to 21— 18z so |~ - 20—
L~ | 2295 =3 7 23+ 11
7 =3l o =0 BE1|— a2 AN
i =154 =) =1]b2
14 22|95 B2 i oz PF
T1B|RE T an s 25]0E B3 12
— 17 == a7 b= [ ] 1&
4 a1 HE El 15 oE b
—c 11 =] B4 — IR
| | iy g 11| E~ = il P
15| QI =1=B BS—
o 1320 = =
1a].72 OE — = |Pa o
Puc . 331. 1o g7 —1 =] o
= e B
CKAET 584  KEE4) i8] . 4 12 o1 e
Prc. 33z. - |re ae 1S
(k581 564 K5540 e b =
= 1 LI
WP WPS = 1=
3 e B
T |FG o 7 == RG —+ 1 Prc . 333,
2 e S g RV el (KEET ,564)
g2 |e=pP® =1 3 a5
=
151, azAS K qa 1
11 1 B
3 |E= & b IR 3
o= S LI QEF
e = 12]os
Prc. 334. Prz. 335.
(K178 ¢ B8l K581 564  KGE4)
MrkpocxemMel THMa KT, KN
K kN3 KT1 ,KT3
= e B e I
14]..- M 2 .o Ll 13
JR=3 poy e R 11l
11 15 ) —xE wal—
olse e s |52 12
e X s Il
2 Ino = HE 1.1 R
=] 7 B
. o s I ol g e
= 18 — K5 R
=1~= 1127 &
a == I g e
—1a 13 gs Puc . 335
Prc. 336. Sy (K176)
(K561 ,564  K564) e ——

CHP1561 2



3aganue Ne7

58

TH1 Tz TS TmM
= _Ita 1 g =7 1 a = L r= =
3| T = | T a1 o1 | T |a1] = = | I +—=
1 = [y i f—
e P i - o145 i=|EE 10 I ey A
Q—DE (=1 | 1= 4‘_|:=1 i3] 3] L =] 9 & | J]_ L=
mleo|T 1z g I=z 15 i 11 S ey 10
el =2y 2 Jez|T 2= & R MR o el S
Prez| q=¢F s 1= 1 er= 11
Prc. 360 1ol =2 e aalis 15 10 4+~
th1we) Puc. 361. Puc. 362 . PuC. 362,
(561, K551 ,564 , KOG4) (k561,564 kKE64) (KE61 ,564 ,KP1561 )
TEA1 kS UM ncAa NnCz
& 1 15 15 15
7:3: AT 22&1 1E3;TQ 1251 MK 15 il 15
a 1 5 & 11 =) 1 1 1 =
=<1 Q11— i — o3 4= 3=e &
a U gi4F 5] e a4 4|72 215 = [
g—F!1 i1 ial =1 2 = bt &
o=y IT 2] =22 |=— eq%s s 3 = I el
1=]21 15 1o N b e 7|54 &
=t gl = 2 = cza apb— “—wa u] —1
i ) o b g [ = o [ R
={r1 = K = w 5 2 I ]
Prc. 363. Prc. 364 Puc. 365. Puc. 366. H&
ckoel , o84, CH1TED =1 3] (K17E, 364 g &
KP1561 7 7 4
14
Fuc . 367.
(k561,564 KP1561 )
3aganune Ne§
HO1 a2 MO1 &4 KMO1 70
7| | 10 14| 12]
o co |DC g?ﬂ Eg? bl 13] i; D ,
e =% 1= 1= 15 oo
14 vl EE= 11]E2 1e]a9 4
b 5= Q= = S—DS E?S‘ 11 p—
15 ad I a_|&4 i =2z}
—=LE1O 5l =|cs o4 a
2 L1y Q5= =D& oS 5 33—
a7 £ —E= =]
1= oo 17 ] & 40—
Puc . 365. - 12 e s1 P
(100,500, K500, 700) s |21 21 [ s= P
10] -~ 224 s 7
23 e
=
—pE 14 | 5
Prc. 369. Puc . 370.
c100,500, w500, 7007 15007
ME1 36, ME1 37 ME160 1M1 56
13, 2| 11
315, |78 anfrs o e R =1a5 | F
[y 15 1y qa 150as
2l B E3) o R R =
QS 1a] 1358 =8 — 1a
2o | |esf2 |12 2]z
e fc1 Tod— 18 6a =1 P
E:Bg 12y 7a = T qo ¥
{1e e =leso S g
Puc. 371. % 106 EL o s =
C100,500, k3007 —11E6 | 4
=214 56 = as1
22148 2
T115E So| A
= 1E6E — Bl
1176 1o
'
Puc . 372. v
{100,500, K500, —1==
TOO0, k15007 Puc . 373,
k15000




3aganue Ne9

MM e

FQ
F1
Fa
P
S0
=1
et=)
et

I L I
ol

-
=

IRV
[T

co|ac

l'.il|l2|'l

0]

o T
s

Puc .

100,500 ,K500, 700

N4 24
Sdac| F |1
7 | | 74
] EZ =
ul i
Mec it
LC a §

RRAA

m

|

]

b

I

S—_MKUT aHKre
F—NK1TaHkea
1 E&—-DOWHA

3aganue Nel(

kM1 55

[ |

o
n

Iy

LAz
Cal
(O

0]
]

n
Iy

o
9]

CEA
LE2
CEZS
B4

o
]

1[0]
L

.
p [

S0
=1

|5

|5

EA1
E=

n
.

J

o
]

o R

cad|M3S

-

To o I I T g

Puc. 383.
(K1 5000

kI 71

4
BE

[l Y
Cr2i
[N
C-0OE
1B
2B
CSE
O
=R
L2
Lo
=0
=1

B

B

o
]

i g
R

na
]

u
I

=
[T

o
]

o
-1

-
Ll

OO M

-
-y

Ta b lg 121

Puc . 3856.
(K1 5000

59

(100.300_K300.7002

M1 80
= 15
I 15 b B
;L o St 31 _E ::% = a1 =
= _1TE1 =R E =13 10
io 23 el
4 |e= - | = s=12 1=
—F Bl =—=1= B3
B 1. 21
5= < —1& e
1£ - 1 1£E B —
B 24— 17 =
T o = zo]os .
2 {1 Pes ] 19] gc os |52
Puc. 375. Puc . 376.
£100,500,k300, 70072 C /00
4125
2 13
3 Ja| F 2 1 [y
& b | = 11 143
= = e a1 s
P = E = E—DS Le}=] =
o py R 1= EZSQ gﬁ [ =
N oy 1 e K
15)E k— %9-51
S-_muTaH1e +5B ==
S-—nuTaHre -SB Prc. 379
1 &-00wWMH (100,500,K500, 700
K1 63 K1 64
= =
1 B i=z5 Mo
11 24
oz i ]I
H{oas = z |I=
Seea g1 5 |14
={pcas a4 |E=
by s I
s B i
e EE io]iE
2] CE1 14 i= Q_a
1— CE= 1EI1D
vy B S ERR
=Hroea ma]lis
—4 CES = —1I1=
2= a2 15
S7|cES =1z 14
—JDET =Iis
ig 1=
=r=no — S0
20] ;] e ER
21]Z2 e )
%1_53
Puc. 284 .
(k15003 Pue. 383.
K1 5007
NE1 06, NET1 23 nK117 JK118
a zo 10
=" | s={* TeeL] = i
g - 24 1 12
= E:BC = 13
g = 14
=1 L s |° s 5]
11 1E] =2 ==
12]- 17| =° o 17]*
15 15 i8]z 15 =
EY S
Pre. 388. 20 b
Prc. 387 (100,500, ey s
(100,500, K500, 7007 25 B
KS00, o0 23 ]
1
2]
gy
4=
NET11 ,NEZT1
E—'1} "% Puc . 389.
= —= CH150070
7] -
1 B S5
10 ] 1 -
11 ] 11
Prac . 390.



60

3amanue Nell

k300, 7007

1M1 U7 1M1 Uz JMT Uz M1 UG 1M1 U2
14 Fa Fa = Fa
Fa — 5 15 —1 & = — & — — & =
— < |SEL], _g %AG SEL) . = g_ l—= g_ = g_ —
7 — s — 10 1 & = — & 7 = =
e 5 — & 17 = 7 —= 10 — 7 —
1o 2] = =of== (B4 E 4 11 N
s 2= —i1 21D N - —= 12flz—1s 19 15
114 22 12 = 15 14 11
wleel H= =] REE S = S/ = e
1 alis 2al= | 4 Puc. 324, 13]
=1= ]Fe FI=s  PvE- 393- 0 qoo,500, oo aas
Puc. 391 . =< €100,300,  ksnp, 7o0) i ]
100 500 Puc. 392 K500, 700) i (100,5J0,
HEDD:?DD; (K500 K500, 73100
i1z Inizs
SEL |- _:II_E E_ b X T 15
18], EE 101 1z]EH L
i o | . uq k1E
= = o=
. 17 . o2
2| iz H o
11 7 z2&—
zo —1 = PHE. S—El |
— < Fa
5 (K300 Puc. 398. Puc. 399.
o | |-= ¢100,530, ¢100,500,
ES cla= KS00, 7100 KS00, 7000
1ol =
=1 I -
Fric . 232G
CK1500)
nnz1e nni14 s nnizs
1 o 5 7
‘Et ! :g zali|:|1]_= 4_]a =T
e ) o Il o o stes]  [g}s
io] [~ =F1 E 2 = 2 |6 a4 P
12114 =1t H= S g o e
= s 20fs| |z) = 2}o| 10})s .=
i i) =15 oy
Puc. 400 16]a 4l
¢100. 500 154 H= Puc . Puc. 403,
’ ; 1als e ¢100,530 ¢100, 500
K500, 7000 A : : : :
. 4;1 K500, 7303 K500, 70O
MG . -
CK15000
3amanue Nel2
TH1 30 Thi1 30 TH1 31 TH1 31
is 4 14 =
ST H L 2 T [T
i e | [+ = IR = ) ey
2 B =3 a8 e oS e
JECA FE @ 10 js =1 221 [ R P a=l..
1alo = N ey 14 21|32 | = 10}y 1.4
=20 = 13 20 QE 1=
S| =l S i = I T e =
2= = Fa
s5)E2 = < Puc. 405 o as[ . Puc. 407.
249 F———1 =1 =24
SRS - (500, K500} 2= (500, K500}
e g g=1
sz “Ia
Puc. 404 Pic. 406.
CK15000 CK1500)
TH1 335 T 54 THM1TS TBE1 35
=] Fa =] Fa |
g o142 s 1oz |7 = oiz|T|4 i e =
=] 1= —= 15 7 —
—1 = =1 — 12 a1 —1C1 = — k=1 a1
14 LeR={ ] 1= = 11 = =
— 3 — =22 — —1C14a = =1 P—
%Eo1e g ;ﬂcCE1 15 g—l::-e1 2= 1—?< == 15
— TS5 15 —pCE2 a2 —iCz22 —1 2 Q2
eerz]| | s 13 oozl |22 ue 14
1? CESA ,?— s5= g— 24 g—: [ == ;I*
= = I =S 4 e 5
bl AP
—1 <
Puc . 405 . Fuc. 409 Prc . 210 Puc. 411.
100,500 ¢100,500, : - ¢100,500,
K500 700 K500, 7000 €100,.500, K500, 7000



61

3aganme Nel3

HMO16E HO1 &4
7 10 14
“— oo |DC 205 T=]E° bl
=1 a1 == —1C1
= 101 12 12
14 == 1153
oz i) =C3
15 oyt I a‘|gd
——RE10 g5 —= E_—DS
= o — e =1 |15
—&Eq11 a7 =] s =3
— 7
Puc . 365. -
100,500,300, 700) é::g;
10)=~
2 dec
Prc. 369.
c100,500, K500, 7003
MET1 36, MET1 37 ME1 a0
15, 2|
a s CTZ2 " s PCG
7_51 GOd— 1T 108
(=1 Q14 12|12
CEFH = 1= 124
GEd— ial 158 Za
52 ol I e P B
—
o o 2 M=
o= - o
Puc. 371. =1
=Yu]
L100,300, K300 =3]11E
==]12E == =
==11:zB
%%—145
T115E
-1 EE
2 1i78
Puc . 372.
100,300, k300,
TOO,K1500
3ananne Neld
M1 72 M1 30
=
11 —141 15
{EIES o . él-AE S 51-—;
10 e = e EX 44—
el [ He= | [0
13] —1F Bl
e Lk A= B == 12
=] =0 a 121 1
S]=1 el - Eird s2f—
=== —fwo 5
s |=3 2 {1 Peu=
Pac . 374 Puc. 375.

100,500, K500, 7000 (100,300 _ K300,700x

N4 24 n4d1 25
| < 2 |

Sac| F |1 = 3 lal F 2
T dec —= = 2=
1 = 1 7 E 12
oo — 1= 10 =
R s[as T [ py R 1=
. —= 121 }
=2 I alia is)E uk—

S—_MKUT aHKre —-MNrTaHKe +5E6
F—NK1TaHkea —NK\TaHke -5B
1 E&—-DOWHA 1 E—0GwWMHA

[
i
mo
oo

N

KMO1 70
}%—A1 DC
= oo =
=
16 A
ol 11—
i s 2z |5
%5—51 =z =
yicd o aoh-F
12 e s1 P
11
z1 sz b—
E?NA o
EFN TS
== =
14—
Puc . 370.
CK15007
N1 536
P = F
13
1i5]4]
E—AE
— AT
1T en
1z
175'1
S_BE
e 1= S0
Eleso a1
= B=1 QS
1= T4
S as0
S P
=Fc;
== Ao
22
ar
b Trh
2al-o
Puc . 373.
Ck15007
E&l 23
1S9
1al - F aq =
121= 10
23] 2 2]
22 5= 2
211 il
162 Ba |—
i =
“HEc os =
208 - 4
El oeE ==
Puc. 376
k15007
[4P1 41
15
12| oL |RG<s
11 149
o= 21 e
=Dz Q2=
S—D/-'l- QS_S
= ok Qa |
4a
[=
10
'.7"_51
=2
Puc . 379.

¢100,500, K500, 7000



62

3aganune Nel5S

K155 HO1es KMN1 &4
12 2 =Xy m] EiIl:i
o M5 10003 M5 ECT i M5
Hroas 11 24
z= e = 1=
—CAas 10 12 1
24l raa [ iz ] Ba= =] z |IZ
a1)11 s P Q1 o
j—— 14 3
15 —jCas — IS
—1CE1 = 15 Fa
Eloee . 15 E0E s |1
=EEY et gz)] & oy 121 — 17
1 —4 CE —1 IS
—CEa =1 =] 10
— =—{oen 1% -
18], az)] a L =]z1o
17 —4 CE=S —1I11
e £ Edrpa -2 E
23 14
204E 4 g ST 2= | BES == =13
21 =={CES =T
=iF= 21 15
1E CET 1EI15
= =11 = 1i=] =Y
EXN J=. o] 2]
—1 5= —1 5=
Puc. 383. 21] o5
(K1 5000 Prc. 384. Puc. 385
(15007 - -
CK1 5007
AL NE1 06, NE1 23 nKi1r JK118
12 4 22 10
=1 el Lk s |’ = 231" |sEL| L= =]
14 & — 24 5 12
—1C2a = —1EC = —
15 v 1 —= 13
by o2 11 — — =
aiD-DB [ 9_1 E_D || 14 |
=1 1110 10 = =] 15 15
= 1E b—— = —= — —= =
22 noE & 1 18l 2l1a 15
23] 0o0 — 1215 17 = 12
zal== vzl o 15 15 19+ 15 -
Ldeie 4 19 12 —
2 oo — Prc. 383. 20 -
Fpze| |VEF Pre. 387 (100,500, 2 s
7] 2" £100, 500, KS00, 7000 25 —
12]7, ka0, Foo 24 [+
3
Prc. 386 =z |
(K1 5000 =
NET11 ,NEZT1 o
E_'1} )_g Puc . 389.
== (15007
7| [«
11] 1
Prac . 390.

(100.300_K300.7002



63

NMPUNOXEHUE Ne5. BAPUAHT bl 3AAHUA
0N NABOPATOPHOMN PAEOT bl Ne4

Bapuant Nel. JiiekTpOHHBIN OpeJIOK

Onucanme. IlpuHnunuadbHas cxeMa dJIEKTPOHHOTO Opelioka
COZICPKUT IbEe30KepaMUuUeCcKuil mpeodpa3oBatenb B, BeIMOTHSIOMINN
byHKIIMU MUKpOo(dOHA U 3BYKOU3IydaTess, yCuiutenb curiana 34 Ha
TpaH3uctopax pazHou ctpykrypsl VT1, VT2, RS-tpurrep (DD2.1,
DD2.2), nBa renepatopa wumnyiascoB (DDI1.2, DDI1.3 u DD2.4,
DDL1.5), snektponssii kmou (DD2.3), nBa wunBepropa (DDI.I,
DD1.4) u pene Beiaepxkku Bpemenu (VD2, R8, R9, C6, DD1.6).

- S A5 150 K F7 150
2ot M pri3 mesltr ) | Zps
H 2 _= 5 : & i il

[l I 1
Tog EY waw 11137@'

o V2 KERER & gt 34590 507 ~—1
3 1 -
] 56 ht—
) 001 K564H2 A8 8T
BO2r Q02 KW4IAT bt 7
TR0 e o

Bapuant Ne2. KogoBblit 3aMoOK

Onucanme. Tpurrep DDI1.1 umeer npuopurer — k ero D-Bxony
MOCTOSTHHO MPUJIOKEH €AUHUYHBIA YpOoBeHb. [Ipn HaxkaTum Ha KHOI-
Ky SB1 Ha npsmMoM BBIXOJE 3TOr0 TPUITEpaA MOSBIACTCA €IUHUYHBIN
YpOBEHb U pazpemiaer padoty Broporo tpurrepa DD1.2 u 1.1, Ilpu
Ha)XaTUH Ha KHONKY SB4 Ha nHBepcHOM BbIxoAe Tpurrepa DD2.2 no-
SBIISICTCS HU3KUU YPOBEHb, KOTOPBIM 3amycKaeT OJHOBUOpaATOp, cOO-
paHHbId Ha Jorndeckux snementax DD3.1, DD3.2. JInutenbHOCTH
UMIyJIbca C HU3KUM YPOBHEM Ha €ro Bbixojie paBHa: R6*C5=2 c.
OTOT UMITYJIbC BKJIIOYAET UCTIOTHUTEIBLHOE YCTPOUCTBO.

VY3en oOpaTHOro mepexiaoueHusi coopan Ha sneMmeHTax DD3.3,
DD3.4, DD4.1 — DD4.4. IIpu naxxatun Ha kHONKy SBI, a Bcien 3a
Hell — Ha kHonky SB3 (unu SB4), Ha R-Bxozae tpurrepa DD1.1 nosis-
JA€TCA BBICOKUU YPOBEHb, MEPEBOJAIINN €TI0 B UCXOJHOE COCTOSIHUE.
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[Tpu HaxaTuu nocnenoBarenbHo Ha KHONIKU SB1, SB2 u SB4 tpurre-
pel DD1.1 u DD1.2 Takxke nepexoAsT B UCXOAHOE cocTosiHuE. Eciu
e TMOCIIeIOBATEIbHOCTh HA0Opa HE HApYyIIEHA, U TOCE HaXXaTus Ha
MEPBbIE JABE KHOIKH HAXUMAKOT HAa KHONKY SB3, mosBuBIIMICS Ha
MHBEPCHOM BbIxojie Tpurrepa DD1.2 u COOTBETCTBEHHO HA OJIHOM M3
BX0Ji0B aeMeHTa DD4.2 curnan 0 OmokupyeT cpabaThiBaHHE y3Iia
0o0OpaTHOTO MEPEKIIOYEHUs] TPUTTEPOB OT HaXKaTUs Ha KHOMKY SB3.
Hanee, npu Haxatuu Ha KHONKy SB4, Tpurrepst DUIL.1 u DD1.2 ne-
PEXOMIAT B UCXOJIHOE COCTOSIHHE, a MOSIBIICHUE HU3KOrO YPOBHS HA O/I-
HOM M3 BXOJOB aneMeHTa DD4.3, cBsi3aHHBIM C BBIXOJIOM OJITHOBHUOpa-
TOpa, BEJACT 3a co0Oi oOpaTHOe mepekiaroueHue Tpurrepo DD2.1,
DD2.2, YcTpoicTBO NPUXOJIUT B UCXOJHOE cocTosiHue. [Ipu Haxxkatuun
Ha KHOMNKY SBS M BKIIOYEHHBIE NApAJUICIIBHO €M OCTAJbHBIC ISTh
KHOTIOK MPOUCXOAUT 0OpaTHOE MEPEKIIOYEHUE BCEX TPUTTEPOB, HE3a-
BHCUMO OT YHCJIa MPaBUIIbHO HAOpaHHBIX 3HAKOB Kojia. Takum oOpa-
30M, BEpOATHOCTh PAacMO3HABaHUA KOJa O4Y€Hb Masa. J[Jisi u3roroniie-
HHS KOJIOBOTO 3aMKa, KPOME€ YKAa3aHHBIX, MOKHO TaK>K€ MUCIOJIb30BaTh
MukpocxeMbl cepuit K164, K561, K564. [{na nutanus 3aMka cobupa-
0T TPOCTEUINUN MapaMeTPUUECKUN CTaOWIM3aTop, COCTOSIIUA M3
pesuctopa comnportuBiieaneM 6,2—10 xkOwm, crabunutpona [[814b u
KoHjeHcaTopa eMKOCThio 1...10 Mk®. CrabunuzaTtop U HUCHOIHU-
TEIIbHOE YCTPOWCTBO >KEJNATEIIbHO MUTAaTh MOCTOSHHBIM TOKOM Ha-
npsbkeHuem 24...60 B.
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Bapuant Ne3. MeTpoHOM MY3bIKAHTA

Benymuit renepatop (cMm. cxemy puc. 1), coOpaHHBIM Ha 23Jie-
MenTax DDI1.1, DD1.2, BeipabaThiBa€T UMITYJbCHYIO MOCJIEA0BATEIIb-
HOCTb, CKBXKHOCTh KOTOPOM Onu3ka k 2. Jlenurenb 4aCTOTHI HA CYET-
gyukax DD2.1, DD2.2, DD3.1 DD3.2 ¢opmupyeT Tpu BBIXOJHBIX CHUT-
HaJla ¢ yacToTou ToHa fr, akiienTom fa u paboueit yacroroit fp. Nm-
MyJbCHI ¢ yacToTol fp moctynarot Ha Bxoa C cuetunka-aemudparopa
DD4, xoTopblid B 3aBUCUMOCTH OT MOJIOKE€HUS nepekmtouarens SAl
BBIOOpA TAKTOBOI'O pazMepa MpomnyckaeT Ha Beixoj 0 Kak]blil BTOPOH,
TpeTHil, YETBEPTHIM U T.A. UMMYJbChbl. OHU YIPaBIAIOT paboOTOM
MyabeTUIIekcopa DDS no Bxoay 1. B 3aBHCMMOCTH OT JOTHYECKOTO
YPOBHSI CUTHaja Ha 3TOM BXOJI€, HA BBIXOJl MYJIbTUILJIEKCOpa Momepe-
MEHHO OyJIeT MpPOXOJUTh CUTHaN JInbo ¢ yactoToit fr, mubo fa. B pe-
3yJIbTaT€ ATOTO Ha BBIXOJIE MYJbTUIUIEKCOpAa OYJIeT HENpPEephIBHBIN
CUTHAJI 3ByKOBOM YacCTOThI, COCTOSIIUNA U3 IBYX COCTABISIIONINX — fT 1
fa.

Jlanmee 3TOT curHai yepe3 kirod Ha aneMenTe DD1.3, ynpaBnsiemsbiit
CUTHAJIOM C 4acToTo# fp, mocTymaet Ha peryiasTop rpoMkocTu R4 u ¢
Hero — Ha 3Bykousnydaresnb HAL. Temn MeTpoHOMa ycTaHaBIMBAOT
MIEPEMEHHBIM pe3UcTOopoM R2.
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Bapuant Ne4. YnciouMny/ibCHbIM TeHEPATOP

dopMHUpOBATETH 33IAHHOTO YHUCIa UMITYJIbCOB COJIECPKUT M-
patop Ha KHOMO4YHBIX nepekiarodareasix SB1-SB9 u muomax VDI,
VD2, ynpasnsiemblii reHepatop Ha Mmukpocxeme DDI1 u nexagnbii
cyeTurk Ha Mukpocxeme DD2.

[Tpu BriItOUEeHUHU nUTaHUsl cueTurnk DD?2 ycTtaHaBauMBaeTcCs B Hy-
neBoe cocrosaue (0000), a konnencarop Cl HauMHaAeT 3apsKaThC
yepe3 pe3uctop RI. Ilpu KpaTKOBpEMEHHOM Ha)XXaTUW HA OJIHY H3
kHonok SB1-SB9 konaencarop C1 paspsbkaercst yepe3 OJuH U3 pe3u-
ctopoB R2-RS5 (B 3aBUCMMOCTH OT Ha)XaTOW KHOIIKH), & CYETUHUK IPH-
HHUMAET OJIHO U3 JIEBSITU COCTOSHUU (JIECSITOE COCTOSIHUE — UCXOJIHOE,
0000). Ha BeiBoge 8 mukpocxembl DDI1 ycranaBauBaeTcsi ypOBEHb
JIOTUYECKOW €IMHUIIBI, U 4yepe3 pe3uctop RE 3apspkaeTcs koHaeHca-
top C3. Ilapamerps! nenu R8C3 BrIOpaHbI TaK, UTO BKIFOYESHHE I'eHE-
partopa 3aep>kaHo Ha Bpems pa3psana kouaeHcaropa Cl.
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Bapuant NeS. 3BoHoK

Curnan reiepaTopa OCHOBHOTO TOHA, COOpaHHBIN Ha 3JIEMEHTaX
MukpocxeMbl DD1, moctymaer Ha Bxona —1 nenutens yactotsel DD6. C
BbIXOJ1a (BBIBOA 13) 3TOM MUKPOCXEMBbI UMITYJIbChl MAJIOW JJIUTEIbHO-
CTU TomnaaarT Ha BxoJ D-tpurrepa DD3.2, dopmupyromiero u3 Hux
CUTHAJI «MEaHJAp», KOTOPHIM MOcie yCuieHus TpaHzuctopom VT3
npeodpasyercs quHamuyeckoi ronoskoit BA1 B 3Byk. ToH (dacToTa)
3ByKa 3aBUCUT OT KoddduimenTa aeneHus aenutesis yactorsl DDO,
OMpEeICNISIEMOTO KOJAOM Ha ero umHdpopmanuoHHbIX Bxomax DI1—DS.
Kon >xe Ha 3THUX BXOJaX MUKPOCXEMBI MOJACPKUBACTCS MOCTOSHHBIM
B T€UCHME TaKTa U MTHOBEHHO, 0€3 TaKTa May3bl, U3MEHSAETCS HA APY-
rol Mo CrHajay TaKTOBOT'O MMIYJibca, mocTynatoiiero Ha Bxoa C2 (BbI-
BoJ 8) peructpa DDS5, paboTaromiero B pexxuMe IapaiebHON 3a-
rpy3ku. Ilpu sTom xoj ¢ BeixonoB 1. 2, 4, 8 cuetunka DD4 ¢duxcupy-
€TCSI Ha BBIXOJAX PErucTpa Ha BpeMs CICAYIOIIETO TakTa.
Cuetunik DD4, HenpepblBHO CUUTAIONIMNA UMITYJIBCHI, MTOCTYMAIOIINE
Ha ero Bxoa Cl oT reHepatopa OCHOBHOIO TOHA, SIBISIETCS JATYUKOM
ciaydaiiHbeIX uncen ot 1 1o 15, koTopble U onpeaenstor KodPpPuiunueHT
JCJICHUS] JIENIUTENS 4YaCTOThl OCHOBHOTO TOHAa B II€JI0€ YHUCIO Pas.
Pene Bpemenu, moaiepKuBaromiee 3B0HOK BO BKIIFOYUEHHOM COCTOSTHUM
6...10 ¢, coOpano Ha 6a3e Tpurrepa llImutTa. Ilpu HaxkaTUM HaA KHOII-
Ky SBI1, HaunHaeT paboTaTh OJOK NMUTAHUS, TPAH3UCTOP VT2 OTKpHI-
Baercs, cpabateiBaeT pene K1 u kontaktamu K1.1 6iokupyeT KHONIKY
SB1. Yepe3 6...10 ¢ HanpspkeHne Ha koHaeHcatope C3, 3apskaro-
meMcs 4yepe3 pe3uctop RS, mocturaer 3HadyeHHsA, IPA KOTOPOM OT-
kpbiBaeTcs Tpanzuctop VT1. B pesynbraTe Tpurrep nepekimtoyaeTcs
B MCXOJIHOE cocTosiHue, oOMoTKa pesne K1 obecTounBaeTcss 1 3BOHOK
OTKJIFOYAETCS OT CETH.



68

£ 580 X2 880

005 kissupr) 8o KiSSHE!

W BRl2 JoLd 7%
gty iyl F‘M 2|7 ;f?i?ﬁf J};W T
7 o | ot == 2 i 82
ok i ) r—
of 007 mx N ) £ ki
r] sl Pr
7% | P il
(Z 100 hx 2838 .e”i ? upiﬁﬁ 3 : F‘;‘f XISSHES f—};’; iy v
7 7, i‘..fﬁ‘-j- ﬂ!_ } rp ¥
’ ]
Tt BoF KES5M)
¥ £81.2 58
P P83 KISSTH? y
FOF-¥fs
J s | A@iozs T Ryl g2sk
%) =L 108
. + OO ma @ 5N N
+| 17 aT2isA (== /5§ ';€ I 3 I 2298
Fav 5t 100 #x x 5.1 8 =
T e z2oancs3e A1 | ’
A wd 7 EO-RR) 005, Bwd P 00s: Said B QU5 —— =

Bapuant Ne6. BxoaHou gesiuresib 4aCTOThI

[IpennaraemMpiii  I€IUTENb, OCYIIECTBISET JEJIEHUE YaCTOThI
BxojHOro curHaina Ha 100. [IpuHnunuaneHas cxeMa ycTpoucTBa MpHu-
BeJicHa Ha pucyHke. Ha ero Bxoje BKJIIOUEH ABYCTOPOHHUN AUOIHBIN
OTPAHUYMUTENb, 3alIUINAIOINAN OT Neperpy3ku tpansuctop VI npu
nojiaye Ha BXOJ YCTPONCTBA CUTHAJIOB O0bIIOro pa3maxa. Kackas Ha
mukpocxeme DD1 Beimonnsier pyukuuto aenutens Ha 10. Ha tpanzu-
ctope VT2 coGpaHO yCTpOHCTBO COTJIAaCOBaHUS YPOBHEHM CUTHAJIA BbI-
xoqa mukpocxeMbl DCJII ¢ Bxogom mukpocxembl TTJI DD2, Toxe BbI-
nojHsome ponp aenutens Ha 10. B pesynbrate obmumit kosdduiiu-
€HT JIeJICHUS Bcero ycTporcTBa coctapisier 100.
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Bapuant Ne7. ABromat cBeTOBbIX 3(peKTOB

ABTOMAT CIOCOOEH yIPaBJISATh CEMbIO HArpy3KaMU-TUPIISHIaMU.
[Ipuuem B KadecTBE THPIISIHA JOMYCTUMO HCIOJIb30BaTh €IUHUYHBIN
MCTOYHUK CBETA — MHUHHUATIOPHYIO JIaMITy HaKaJlMBaHWS, HAIIPUMED,
tuna CM unu cBeronuon cepuit AJI102, AJI307. Ilpu xenanuum Ha-
IPy3Ky MOKHO COCTaBUTb U3 JIBYX-TPE€X MOCIEIOBATEILHO COCIUHEH-
HBIX TAKWX MCTOYHUKOB. [IuTaeTcs aBroMar OT UCTOYHUKA HAIpsKe-
HueM 4,5...12 B, B KauecTBe KOTOPOTrO HUCIOIB3YETCS aKKyMYJISITOD,
JIBE IIOCJEeA0BaTENIbHO coeAuHeHHble Oatapew 3336J1 unu cereBoi
Oiok nuTaHus. B aBTOMare MCHOIB30BaHBI JIBE MHUKpocxeMbl. Ha
tpurrepe DDI1.1 BbIoOJHEH TeHEpaTOp HMMITYJIbCOB, YacTOTy (U
CKBXKHOCTb) KOTOPOTO MOXHO HM3MEHSITh MEPEMEHHBIM PE3UCTOPOM
R1. Tpurrep DDI1.2 BkIItO4YEH O CXEME CUHETHOTO TPUITEpPA — €r0 UH-
BEpCHBIN BbIXOJ (BbIBOJ 12) coenuneH ¢ BxojgoMm D (BbiBOO 9), a Ha
Bx0J1 C (BeiBOA 11) mOCTyMarOT UMITYJIBCHI C BbIXOJA MepenoaHeHus P
(BbIBOJ 2) cueTuuka-gemudparopa DD2. Ilpsimoit BbIxoa Tpurrepa
DD1.2 (BeiBox 13) moakmroueH K BxoAay S (BbIBOJ 6) cueTUYHKa-
nemudparopa DD2. Ilocne moctymienuss Ha Bxoj C cyeTydka-
nemudparopa AecATOro UMIysbca coctosuue Tpurrepa DD1.2 uzme-
HSETCS Ha TMPOTHUBOIOJIOKHOE, YTO BBI3BIBAET U3MEHEHHE HAIpsKe-
HUSI Ha BBIXOJIaX a-g CUETUYMKa-Aemudparopa, K KOTOPhIM MOAKIIOUE-
Hbl Harpy3ku. [Ipu ucmosib30BaHUU MaOTabAPUTHBIX JaMIl UX MO/l
KJIIOYAIOT K BbIXOJaM MUKpocxembl DD2 yepes cornacyromuii Kacka,
BBITIOJIHEHHBIM Ha TPAH3UCTOPE, TOMYCKAIOMIEM COOTBETCTBYIOIIUU
TOK KoJuIeKTopa. B 1ienu 6a3bl TpaH3ucTopa 00s13aTeIbHO yCTaHABIU-
BAlOT OrPaHUYUTEIBHBIA PE3UCTOP ROr, CONPOTUBIEHHE KOTOPOTO
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JOJI2KHO o0ecIieunBaTh HACbIICHUC TPAH3HUCTOPA. B cJiydac HCIIOJIb-
30BaHHUA CBCTOJMUOJ0B Ka)I(I[I)IfI N3 HUX HYXHO IMTOAKIIFOYUTH YCPE3 PC-
3UCTOP RH. KOHG‘IHO, Ha BCTKC-CJIKC MOKHO YKPCIIUTHL U MUHHATIOP-
HBIC JIaMIIbl, U CBCTOAUOObI — CBETOBOM B(I)Q)GKT TOJIBKO YCHJINTCA,
0c00EHHO npun COOTBGTCTBYIOHleﬁ OKpaCKe JIaMIl U Hoz[60pe CBCTO-
AUOOO0B Pa3HOIo MNOBCTa CBCYUCHUA. HpOI[OJ'I)KI/ITCJ'II)HOCTB CBCUCHUA
IrapjisiHA WU I1ay3 MCKAY HUX 3AKUI'aHHUCM 3aBUCUT OT YaCTOTblI HUM-
IIyJIbCOB, ITOCTYIIAIOUINX HA CUCTHBIN BXOJ MUKPOCXCMBbI DD2.
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Bapuant Ne8. [{ludposoii Taiimep 115 3J1€KTPOOBITOBBIX

MAIIIMH U MPpU0OpPoOB

TaiiMep paccuWTaH Ha OTCYET OT OJHOTO A0 JAECBATU OJIMHAKO-
BbIX BPEMEHHBIX HUHTEPBAIOB. [Ipy 3TOM €IMHUYHBIA UHTEPBAT MOXKET
ObITh OT JI0JIEM CEeKyHJBl O JECITKOB yacoB. lIpenycmorpena Bo3-
MOKHOCTb IEPEKIIOUECHUS TalMepa B MCXOJHOE COCTOSHUE IO HCTe-
YeHHUs 3a/JJaHHOTO MHTEpBajia, a TaKKe Iepe3anyck ¢ J00aBlIeHHEM
BPEMEHHU K YK€ OTCUMTAHHOMY MHTEpBaly.  3aJallIUuid Te€HepaTop
M JCIWTEIb YacTOThl BBIIIOJHEHBI HA YacOBOM MHKPOCXEME
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K176ME12(DD1). B 3aBucuMoct 0T HEOOXOJMMON TOYHOCTH OTCYE-
Ta, BO BPEMS3AJAIOINICH IIEMU TeHepaTopa MOXET ObITh KBapIIEBBIM
pe3onatop ZQ1 Ha yactory 32768 I', a Takxkxe RC- nnu LC-nenn,
Kak omnucaHo B [3]. g eAMHUYHBIX MHTEPBAIOB, MPEBbIIIAONUX |
MHH, Ha BbixoJie M mukpocxembl DD1 ciemyer BKIOUHUTH JIOMOJIHHU-
TEJIbHBIC IEJIUTEIN YaCTOTHI.

Nmnynecel, crneayromue ¢ yactoramu 1/60 T'i (MUHyTHBIE) U
32768 I'u, cymmupytorcst anementoM DD2.2 u ganee mocTtynarT Ha
CUYETHBIM BXOJl JACCATUYHOrO cueTdyuka-aemmudpparopa DD3. Umnynb-
Cbl TeHepaTtopa OpoxoasT vepe3 snemeHT DD2.1 nume Toraa, xorma
Ha €ro BXOJ 2 MOCTYNaeT CUTHAJl HU3KOT'0 YPOBHS C BbIXOJa Aemmud-
patopa MukpocxeMbl DD3 depe3 KOHTaKThl OJIHOM M3 HAXaTbIX KHO-
nok SB2 — SB10.
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Bapuant Ne9. UMuTaTOpP MECOYHBIX YACOB HA CBETOAMOAAX

IIpocTas cxema Ha OIEPALMOHHOM YCHUIIMTENE U JBYX CBETOJMO-
JaX IMO3BOJIIET MMOCTPOUTH YCTPOUCTBO, UMUTHUPYIOILIEE NTECOYHBIE Ya-
Chl, KOTOpBhIE paboTalT KaKk TPEeXMHUHYTHBIN Taiimep. Cxema cojep-
KUAT JBa CBETOAMOJA, JBAa ONEPALMOHHBIX YCUIIUTEIS U HECKOJBKO
HaBECHBIX dJIEMEHTOB. [[14 3amycka TaiiMepa pa3MbIKaeTCs NEePEKIIo-
yatenb S1. B pesynbrare cBeronunon D2 HaunMHaeT CBETUTHCS BCE sIp-
ye, a DI TyckHeeT; JaHHBIN MPOLECC MPOJIOHKAETCS JI0 TEX MOp, MOKa
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D2 He oTKpoeTrcs moJiHOCThIO, @ D1 He Oyner 3amepT, oTMeuasi ucTe-
YeHUE BPEMEHHOro nHTepBasia. IIpu 3TOM Joruyeckuil BbIXOJ MHepe-
KJIIOYAETCSI U3 COCTOSHUS C HU3KHUM YPOBHEM B COCTOSIHUE C BBICOKMM
YPOBHEM.
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Bapuant Nel(. YMHOXKHMTEIb 4aCTOTHI

Y CTpONUCTBO YMHOXKEHUSI YACTOThI, HA BBIXOJE KOTOPOTO YHCJIIO
UMIYJIbCOB B HEKOTOPOE I1I€JI0€ YUCIIO pa3 OoJblle, 4eM MOJaHO Ha
Bx0J. Bxoanwsie ummnynbschl U, monaroT Ha (opMHUpoOBaTEsb, BBIMOJ-
HEHHbIM Ha Mukpocxeme DDI1. HezaBucumo oT mpoaoKUTEIILHOCTH
BXOJIHBIX HWMITYJIbCOB, HA HEMHBEPTHUPYIOILEM BbIXOJI¢ (BbIBOJ 6 MHK-
pocxembl DD1) popmupyroTcsi KOpOTKHE UMITYJIBCHI BBICOKOTO YPOB-
HSl, JNINTEJIBHOCTh KOTOPBIX OMPENEIACTCA NapamMeTpamMu 3JIEMEHTOB
C1, R1 1 BCTPOEHHOTO CONMPOTUBIICHUSI MUKPOCXEMBI (0K0JIO 2 KOM).
[lepuon ux ciiegoBaHHUS COOTBETCTBYET IMEPHUOAY BXOJHBIX UMITYJIb-
COB.

CdopmupoBaHHbIE KOPOTKHE HMIYJbChl TMOCTYHAlOT Ha JiBa
BXoJa (BbIBOJBI 2 MU 3) CUETUMKA, BBHIMOJIHEHHOTO HAa MHMKPOCXEME
DD2, u o6nymstor ero. Ha yersipex Beixonax cuetdynka (FO — F3) yc-
TaHABJIMBAETCAd ypoBeHb Jior.0, a Ha BeIxoAe 3nemeHTta DD3.3 — ypo-
BEHb JIOT. |, HE3aBUCUMO OT MOJOXKEHMs nepekirouarens SAl. Ypo-
BEHb Jor.1 Ha OAHOM W3 BX0JIOB 31eMeHTa DD3.4 (mporomKuTenb-
HOCTb JICVCTBUS 3TOTO YPOBHS COBNAJIAECT C JJIMTEIBHOCTHIO IEPHUOJIA
BXOJTHBIX UMITYJIbCOB) pa3peiiaeT NPOXOKJICHUE CEPUU UMITYJIbCOB IO
BTOPOMY BXOAyY OT reHepartopa Ha anemeHTax DD3.1 u DD3.2. C BbI-
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xosa anemeHTa DD3.4 uMnynbchl MOAgarOTCS HAa CYETHBIA BXOJ MHK-
pocxembl D02 (BbiBoA 14). BeixogHble UMIYJIBCHI PEKPATATCS, KOT1A
Ha Bxoj anemMeHTa DD3.3 Oyner mojgaH ypoBeHb Jior.l. 9To 3aBUCHUT
oT noyoxeHus nepekatouarens SAl. B nonoxenun 1 («x2») ypoBeHb
J0T.1 MOSIBISAETCS MOCIIE MPOXOKACHHS JBYX UMITYJILCOB [0 CYETHOMY
BXOJy, T. €. YCTPOMCTBO YMHOA€ET BXOJHbIE UMITYJIbCHI B JIBa pa3a, B
MOJOXKEHNU 2 («x4») — B YEThIpE pa3a U B MOJOKEHUU 3 («x8») — B
BOCEMb pa3s.
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Bapuant Nell. JxoHOMUYHBIM npeodpa3oBaTesib KOAA IS

CeMMIJIEMEHTHOI0 MHIUKATOPA

Curnansl Ha npeoOpaszoBaTenb kojga DD3 moctynator ¢ BbIxoaa
yeTblpexpa3psaHoro cymmaropa DD2. Ha snmementax DDI.1 —
DD1.3 cobpan BcrioMoraTeabHbIN y3€JI, CpaBHUBAIOIIMI BXOHOM KO/
¢ kojgoM uncia 10. BxogHo#t Koa 0TOOpakaroT JBa CEMUIIEMEHTHBIX
naukaropa HG1 u HG2, cooTBeTCcTBYIOIIME pa3psiaaM €AUHUIL U Jie-
carkoB. Munukarop HG2 BricBeunBaeT ToabK0 1udpy 1.
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Bxoanbie curHanbl y3na nomaroT Ha Bxoabl Al, A2, A4, A8
cymmatopa DD2. Ecnu Ha BXoJie I€MCTBYET CUTHAJI C KOJAOM YHCIA,
MEHBIIIET0 JIECSATH, Ha BbIXoJe 3eMeHTa DD1.3 Huszkuit ypoBens. Ha
Bxojaax Bl, B2, B4, B8 npu 3ToM Tak)Xe HU3KHUA YpOBEHb, TOATOMY
BXOJIHbIE CUTHaJbI Tpoxoaar Ha aemudparop DD3 6e3 usmMeHeHUi.
Korna Ha Bxojie mpeoOpa3oBarens nossisieTcs kod yucen ot 10 go 15,
Ha BbIxoje 3nemeHTa DD1.3 Bo3HuKaeT BbicOKHI ypoBeHb. Ha BXoabl
B1, B2, B4, B8 cymmaropa DD2 teneps noctynaer ko uucia 6. Ha
nemudparop DD3, Takum o0pa3om, MOCTYMAET KOJ CYMMBI BXOJTHOTO
yucia U 1mectu. s deTbipexpa3psiHOTO JABOMYHOTO KOJa Mpudas-
JICHUE IIECTU SKBUBAJIECHTHO BbluMTaHuio Aecatu. Mumukatop HGI
npu 3ToM BbicBeuuBaeT 1udpsl or 0 g0 5. HampspkeHue BBICOKOTO
ypoBHA ¢ BbIxoAa 3nemeHTta DD1.3 otkpsiBaeT Tpansuctop VTI1, B
pesynprare 4dero uHaukarop HG2 nokassiBaeTr eaunuiny. B stom
npeodpazoBaresie BCe TPU MUKPOCXEMBI MOTPEOISAIOT CyMMApPHBIN TOK
oKo0JI0 75 MA.
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Bapuanr Nel2. ®@opmupoBarte/ib 32JJaHHOTO YHCJIA UMITYJIb-
COB

YcerpolicTBO, MPpUHIUITMATIBHAS CXeMa KOTOPOro M300pakeHa Ha
puc. 1, dopmupyer nr000€ 3a1aHHOE YKCIIO UMITYJICOB B MpEIeaax OT
1 1o 10. OHO MOXET OBITh UCTIOJIB30BAHO B MPUOOPaxX KOHTPOJIA pa-
00Thl IU(POBBIX Y3JI0B, B MHU{paTOpPax KOJIOB UIM KOMaHJ, B KOMMY-
Tatopax U T.M. OT HM3BECTHBIX YCTPOMCTB MOJOOHOTO Ha3HAYCHUS
dbopMupoBaTenb OTIMYAETCS MPOCTOTON MOCTPOCHUS, HEOOILIITUM
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YUCJIOM MHTETPaJbHBIX MHUKPOCXEM, a Takke Mayou (He Oosee 4,5
MBT) noTpebasieMoii MOITHOCTHIO, YTO TO3BOJISIET UCTIOIB30BATh €TO B
npulopax ¢ aBTOHOMHBIM MUTaHHEM. YacToTa CIelOBAHUS HUMITYJIb-
coB Ha BeIxoje dopmuposarens — ot 0,1 I'm no 1 MI'n (pu yka3zas-
HBIX Ha cxeMe HOMUHajax 3eMeHToB R7, C3 ona npumepHo paBHa 10
['11), ckBaxXKHOCTh — 2. YCTPOMCTBO COAEPKUT YIPABISIEMbIN MYJIbTH-
BuOparop (DD3.2, DD3.3, DD4.1), cuetuuk (DD2), sanemeHT coBna-
nenust (DD3.1) u y3en 6nokuposku (DD1, DD4.2, VD13).

Yucino uMIyJibCOB B MOCBUIKE OMPEACIISICTCS BBEJICHHBIM B CUECT-
yuk (C moMoniplo Imudparopa B ABOMYHOM KOJE) UUCIOM, JOTMOJI-
HsromuM ero 10 10. YToObl MoNy4YuTh CEPUIO U3 AECATH UMITYJIbCOB, B
cyeTyuk BBOAAT unciao 10 (o ToMm, kak (GOpMUPYIOTCS TOCBUIKUA HM-
MyJbCOB B 3TOM cliy4yae, OyJeT pacckazaHo pganee). [locnennuil um-
MyJIbC MOCBUIKA MEPEBOAUT cueTuuk B HysneBoe coctosiHue (0000), u
Ha BBIXOJIC DJIEMEHTA COBMAJCHUS MOSBISETCS HAIpsOKEHUE, 3ampe-
naroiiee paboty MyJbTUBHOpaToOpa.
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Bapuant Nel3. ABTomaTt cBeTOBBIX 3((PeKTOB

ABTOMAT CIOCOOEH yIPaBJISATh CEMbIO Harpy3KaMU-TUPIISHIaMU.
[Ipyyem B KadecTBE THUPJSHJ JOMYCTUMO MCIOIb30BATh €IUHUYHBINI
HUCTOYHHUK CBETA — MUHMATIOPHYIO JIAaMIy HaKajluWBaHUs, HAIPUMED,
tuna CM wnu cBeronuon cepunt AJI102, AJI307. B aBromare wc-
MoJIb30BaHbl B¢ MuKpocxembl. Ha tpurrepe DD1.1 BbimionHeH reHe-
paTop UMITYJILCOB, YaCTOTYy (M CKBaXXHOCTh) KOTOPOI'O MOXHO H3Me-
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HATh TnepeMeHHbIM pe3uctopoM RI1. Tpurrep DDI1.2 BkatoueH mno
CXeME€ CYETHOrO TPUITEPAa — €ro MHBEPCHBIM BBIXOJ (BBIBOA 12) co-
equHeH ¢ BxoaoM D (BeiBox 9), a Ha Bxoa C (BbiBOj 11) moctynator
UMIYJbChl C BBIXOJA TepenojiHeHus P (BbIBOI 2) cYeTYHKa-
nemmpparopa DD2. Tlpsimoii Bbixon Tpurrepa DDI1.2 (BeiBog 13)
MOJKIIFOUEH K BXOay S (BbIBOJ 6) cueTunka-nemudparopa DD2. Tlo-
cie nocrymieHus Ha Bxoj C cyeTuuka-aemudparopa JAECATOr0 UM-
nyibca coctosinue tpurrepa DDI1.2 u3ameHsieTcs Ha NpOTHBOIOIOXK-
HOE, YTO BBI3bIBAET U3MECHEHUE HAMPSIKECHUS HA BBIXOJAX a-g CUCTUH-
Ka-aemudparopa, K KOTOPbIM NOJAKIIOUEHBI Harpys3ku. lIpomornxu-
TEJIIbHOCTh CBEUCHUS TUPJAH U May3 MEKIY UX 3aKUTAHUEM 3aBUCHUT
OT YacTOThl UMITYJIbCOB, NOCTYIAIOIINX HA CUETHBIA BXOJ MUKPOCXE-
Mbl DD2. Il1aBHO 3Ty 4acTOTy MOXHO MU3MEHSTh MEPEMEHHBIM PE3H-
ctopoM R1, a rpy6o — nogbopom koraencatopoB C1 u C2.
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Bapuant Nel4. Moayasitop/nemMoayasitop
Monynstop/aeMoayaaTop MpeacTaBisieT coOO0N yCTPOHUCTBO BbI-
oopku-xpanenusi (YBX) MrHOBEHHBIX 3HAYEHUM BXOJHOTO CUTHAmA .
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Kintouu coctosT u3 mapaiieabHO COCIMHEHHBIX U MOOYEPEeHO pabdo-
TAIOUMX TMOJEBBIX TPAH3UCTOPOB. OHU YIPABISAIOTCS HUMIYJIbCAMU
ompoca TMOJOXKUTEIBLHON MOJIAPHOCTH, (popmupyembiMu RC-mienou-
KaMU U3 nepeaHux (poOHTOB MPSMOYTOJIbHBIX UMITYJILCOB, BEIpA0aTHI-
BAa€MbIX JCIUTENIMHU 4acToT Ha Tpurrepax DD2. U3 3aguux gpoHTOB
BbIPA0ATHIBAIOTCSL OTPUIIATEIIbHBIE UMITYJIbCHI, CIYXKaIlllUe Jii KOM-
MeHcaluuu BpeaHoro 3¢¢dekrta MPOHUKHOBEHHUS YIIPABISAIONIETO HM-
MyJibca B KOMMYTHUPYEMYIO PEAIbHBIM KIIFOUOM II€Tb. TOKOBBIM pe-
KUM KIJII04a MOAYJIATOpa JOMOJIHUTEIBHO CHHXXAET TAKYK) BEpOSAT-
HOCTb B cliydae 0ombioro pazopoca HomuHanoB RC-nienouek. B nay-
3aX KIIFOYM 3aIlepThl MOCTOSIHHBIM HAIPSHKEHUEM Ha KaHalax, Mojy-
YaeMbIM MYTEM BBIIPSAMIICHUS HMITYJIBCOB OMpOCa P-n MEPEX0JaMu
3arop-KaHall.
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Bapuant NelS. Ilepekarouartens Tpex rUpJasiHg

[lepexitouaTtenb MO3BOJACT MOMYYUTHh dPEPEKTH «OEryiue or-
HUY», «Oerymasi T€Hb» U «HaKaIlJMBAIOIIEecs» BKIIOYEHUE-BBIKITIO-
yenue rupagaaa. Ha mynerunnekcope DDI1.1 u tpansuctope VT co-
Opan 3anaromuii reneparop. Yactory BrIpabaThIBAEMBIX UM UMITYJIb-
COB MOXKHO ILJIAaBHO MU3MEHSTh MEPEMEHHBIM pe3ucTopom R2 B mimpo-
kux npejnenax. [loctpoeHue reneparopa Ha OJHOM U3 MYJIbTUILIEKCO-
poB MUKpocxeMbl DD1 mo3BoJIMI0 COKpAaTUTh 00IIIee YHCIIO KOPITYCOB
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MukpocxeMm. Mudopmainmonnsie BxoJbl MyisTUILIeKcopa DDI1.1 co-
€JIMHEHBI BMECTE, TOATOMY MPHU JFOOBIX CUTHAJIAX HA aJIpECHOM BXOJIC
OH paboTaeT Kak moBroputTesb. CUrHal ¢ BbIXOJA 3a/IalOIIETO T'eHe-
paTtopa NMOCTyHaeT Ha JACIUTENIb YaCTOThl HA TPH, BBIINOJIHEHHBIN Ha
tpurrepax DD2.1 u DD2.2. CxBaXXHOCTh CUTHajJa Ha BBIXOJIC TPUITE-
pa DD2.1 paBna 3/2, a Ha Beixozae tpurrepa DD2.2 — 3. K ogHomy u3
BBIXOJIOB JICJIUTEISI YaCTOTHI MOJKIIOUYEH BOCBMUPA3PSIAHBIA CUETUHK,
coOpanHbIit Ha Mukpocxeme DD3.

Ha mukpocxeme DD4 mocTtpoeH Tpexpa3psiaHblid peBEPCUBHBIN
peructp casura. Ponb mHPOpMAIMOHHOTO BXOJa PErUCTpa UTParoT
coenmmHeHHble BMecTe BXxoApl DO m D3. Ilpu HU3KOM JOTMYECKOM
ypoBHe Ha Bxojie EL mpoucxonut casur nHdopmaiuu BIPaBo, a MpU
BBICOKOM — BJ€BO. OT ypOBHSI HANPSOKEHUS HA 3TOM BXOJE 3aBHUCUT
HampapjieHUue nepexoueHus rupisaa. Ha oObeMuHeHHbIE TaAKTOBbBIC
Bx0Jibl C1 1 C2 mocTymnaroT UMMIYJIbCHI C 33/Ia0LIET0 TE€HEPATOPA.
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ITocnemoBaTenbHOCT, UMITYJIBCOB, ITOCTYMAKOIIAS HA BXOJ PETH-
cTpa, hopMHupyeTcs ¢ moMoIsio MyabTHIiekcopa DD1.2. Ecou Ha
aJpecHbI BxoJ nojad koa 0, Ha Bxoj peructpa DD4 noctynaror um-
MyJIbChl BBICOKOI'O YPOBHS CO CKBa)XXHOCTBIO 3/2, MX 4yacToTa B TpHU
pa3a MEHbIIE 4acTOThl 3ajaruiero reueparopa. Ilpu arom nocneno-
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BaTEJILHOCTh 3a)KUTAHUS TUPISHI COOTBETCTBYET d(PdekTy «Oeryime
oraun». Korma Ha aapecHOM BXOJe MPUCYTCTBYET KOJ 2, Ha BBIXOJIC
MYJIBTHIIIEKCOPA TOSBIISIOTCS UMITYJIBCHI CKBaXKHOCTH 3. B aTOM Ci1y-
yae oOpasyetcs d3pdekT «oerymas TeHb». Eciu ke Ha ajpeCHOM BXO-
ne xon | wim 3, Ha BBIXOJ MYJIBTHIIEKCOpPA MPOXOJAUT CUTHAJ C BBI-
xoJa nepBoro paspsana cuerunka DD3.1. Curnan umeet popmy mean-
1pa, a 4acTOTa UMITYJILCOB B IIECTh Pa3 MEHBIIE YACTOTHI 33/IAFOIIETO
reHepaTopa. Takas mociea0BaTeIbHOCTh UMITYJILCOB HEOOX0IuMa JIJIst
MOJIYYCHUS «HAKAIUIMBAIOIIETOCS» BKJIIOYCHUS-BBIKIIIOUCHHUS TH-
JSTH].



