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l. PABOYAA MPOrPAMMA
1 BBEOEHUE

Ienv npenodasanus oucyuniunl

[lenb Kypca COCTOUT B M3YYEHUH OOIIMX MPUHITUIIOB U METOI0-
JIOTUH TOCTPOCHHUSI COBPEMEHHBIX aBTOMATHU3HWPOBAHHBIX CHCTEM aB-
toMmatnueckoro npoektupoanusa (CAIIP), apxurektypsr CAIIP u ee
MIOJICUCTEM, METOJIOB aBTOMAaTH3MPOBAHHOTO MaTeMaTHYECKOr0 MO-
JEeTMPOBaHUs, MPAKTUUYECKOTO OCBOCHUS COBPEMEHHBIX TEHJCHIUN
KOHCTPYKTOPCKOT'O ¥ TEXHOJIOTUYECKOTO MPOCKTUPOBAHMUSI.

3aoauu oucuyuniunbvl

B pesynbraTe u3ydeHus JUCHUIIMHBI CTYI€HTHI JOJDKHBI:

- 3HaTh NPUHIMIBLI TOCTPOCHUS, (DYHKIIMOHAIBHBIE BO3MOXKHO-
CTH M OCOOCHHOCTH OpraHu3aiuu Bcex BU0B obOecrmeueHnss CAIIP
(MHDOPMAITMOHHOTO, TEXHUYECKOTO, MAaTEeMaTHYECKOT0, IPOTrPaMMHO-
ro u ap.);

- OPHUEHTHPOBATHCSI B COBPEMEHHBIX CPEICTBAX TEXHUUYECKOTO U
nporpaMmmHuoro ooecrneueHuss CAIIP;

- 3HaTh OCHOBBI CO3/1aHusl, BHepeHus U dkcruryatamnuu CAIIP;

- MOJIYYWUTh HABBIKK aBTOMATHU3MUPOBAHHOTO MOJICIIMPOBAHUS U
KOHCTPYKTOPCKOTro npoektupoBanusi CAY ¢ MoMoIbl0 yHUBEPCATb-
HBIX U CIEIMAIM3UPOBAHHBIX MPOTPAMMHBIX CPEJICTB.

Ilepeuensv oucuyunaun, yceoenue KOmMopuvlx Heo0OX00umMo 0.
U3yuyeHuss OAHHOU OUCUUNTIUHDL:

- 00mIe00pa3oBaTeNbHbIE IUCIUIUIMHBI (BBICIIAsT MaTeMaTHKa,
¢busuka, napopmartuka);

- MPOrpaMMHPOBAHUE U OCHOBBI AJITOPUTMHU3AIINH;

- TEOPETUYECKUE OCHOBBI DJICKTPOTEXHUKH;

- DJIEKTPOMEXAHUYECKUE CUCTEMBI;

- MAaTEMaTHYECKUE OCHOBBI TEOPUH CUCTEM;

- TE€OpUs YIPABJICHUS;

- MOJICJINPOBAHUE CHUCTEM YNPABJICHNUS;

- DJIEMEHTHI U YCTPOUCTBA CUCTEM YIIPABJICHUS.



2 COOEPXAHUE AnCUUNIINHBI

B nepBo# yacTy KOHCIIEKTA JIEKIIUK OTPAXKEHbI CIEAYIOIINE TEMBI:

2.1 Uenn, 3agauu n ¢pyHkuumn CAIP

e [IpeanoceulkK CO3MaHUSI CUCTEM aBTOMATHU3UPOBAHHOIO IPO-
CKTUPOBAHUS.

o [lenu, 3agaun u ¢pyukiuu CAIIP.

e JloctounctBa CAIIP.

e OcnoBurle toustus CAIIP.

e Hcropus pazButus u coBpemeHHoe coctosinue CAIIP.

2.2 AHanus cywecTBYHOLWUX CACTEM aBTOMATU3NPO-
BaHHOIoO NPOeKTUpPoBaHUsA

o TpexypoueBas kinaccudukarus CAIIP.
o Kiaccuduxanus CAIIP no HazHaueHUIO.
e Pacmmpennas kinaccudukanus CAIIP.

Kpurepuu Bbi6Opa.
OcHoBHbIE HampaByieHus U kputepuu pazsutus CAIIP.

2.3 CTpyKkTypa cucteM aBTOMaTU3UPOBaHHOIO
NPOEeKTUpOBaHUA

OCHOBHBIE CTaJIMH U ITAIBI IPOCKTUPOBAHHS.

Bri0op MeTO10B U Cpe/iCTB KOHCTPYUPOBAHUS.
ABTromMaruzanus npeanpustuid — BHeapenue CAIIP.
ACTIIII u CAIIP — oT npoeKTUPOBaHUS K U3TOTOBJICHHIO.
OcHoBHbie TpeboBanus k CAIIP.

2.4 ObecneveHue CAIP

PaccmatpuBaioTcs ceMb OCHOBHBIX BHIOB O0OSCIICUCHHUS:
o Texumueckoe odecrnecueuue CAIIP.



Nudopmanmonnoe oobecneuenue CAIIP.
[Iporpammuoe obecnieuenue CAIIP.
JIuarsuctrueckoe ooecrieucune CATIIP.
Marematnueckoe odecrieucune CATIP.
Metoanueckoe ooecrieucnne CAIIP.
Opranuzanunonnoe ooecneuenue CATIIP.

Jliis kaxxzioro obecreueHus MPUBOAUTCS: OINpeesieHrne, COCTaB-
HbIC YacTu, QYHKIUU, TpeOOBaHMUS.

2.5 CAIP KOHCTPYKTOPCKOro NpoeKTupoBaHuA

O0630p COBPEMEHHBIX CUCTEM KOHCTPYKTOPCKOTO MPOEKTUPO-

Banus (CAD-cucrem):

AutoCAD:;
T-Flex;
Kowmrac.

Bo BTOpOﬁ YaCTHU KOHCIICKTa J'ICKI_[I/Iﬁ OTPAKCHBI CIICAYIOIIUC TCMbI:

2.6 CANP MNn

O030p COBPEMEHHBIX CHUCTEM KOHCTPYKTOPCKOTO MPOEKTUPO-

BaHus (CAD-cucrem):

AutoCAD;
T-Flex;
Kommac.

2.7 MogenupoBaHue CAY

CAY.

O0630p BO3MOKHOCTEH MPUMEHEHHs] MPOTPAMMHBIX IaKETOB

Kinaccudukaius nporpamm 1o TUIly peniaeMoin 3aJaqu.
TpeOoBaHusi, MpeabABISIEMbIE K MPOTPAMMHBIM MPOJYKTaM

SJICKTPOTCXHUICCKHUMU pACUCTAMMU.

OHGHKa BO3MOKHOCTEH MaTeMaTHYECKUX MaKETOB.



e OreHKka BO3MOKHOCTEH MPUMEHEHHUS! rpadUuecKux IMaKeTOB
JUISl JOKYMEHTaJIBHOTO O(DOPMIICHUSI PACUETOB.

e VYHuUBEpcaJbHas CUCTEMa i1 aBTOMATU3alMd MaTeMaThuye-
CKMX WM HAY4YHBIX pPAaCy€TOB, MOJEIUPOBAHUS CHUCTEM YIIPABICHUS
MATLAB.

e SIMULINK — npunoxenue MATLAB, npegnaznaueHHOE 115
mozaenupoBanus CAY.

3 KOHTPOJIbHbIE PABOTbI N 3K3AMEHbI

Kypc pa3out Ha aBe yactu. B kaxaoil yacTu mpoBOAUTCA JIBE
KOHTPOJIbHBIC PaOOTHl U B 3aKJIFOYEHUE DK3aMEH. DK3aME€Hbl U KOH-
TPOJIbHBIE PAOOTHI TPOBOJATCS IO MaTepUaiaM JICKIIH.

B otBeTe Ha 3ajaHuE KOHTPOJBLHOW PabOThI HEOOXOAUMO MPU-
JEPKUBATHCSA CICTYIOIMINX MPABUII:

® BBEJCHUE JIOJKHO COJIEPXKATh JIMYHBIM aHalW3 CTYAEHTa IO
KOHKPETU3AIIUU MPEIJIOKEHHOTO 3a/IaHus;

e clienyeT u30eraTh «IyCThIX» CPABHUTEIBHBIX OIEHOK («JTyd-
ey, «0oJIbIle»), HEOOXOIUMO MPUBOJAUTH KOJWYECTBEHHBIE 3HAue-
HUS;

® B 3aKJIIOYCHHE HEOOXOAUMO MPEACTAaBUTh JUYHBIN aHAIHU3 MO-
CTaBJICHHOM 3aJ]Jayu C YKa3aHUEM PEIICHHBIX U HEPEUICHHBIX BOIPO-
COB.

4 IABOPATOPHbIE PABOTbI

B pamkax Kypca mpoBOASITCS YEThIpE J1a0OpaTOpHBIE PAOOTHI:
JIB€ B MIEPBOM YaCTU U JBE BO BTOPOU. MeTOaUUECKHE PEKOMEH AN
M0 BBIMIOJIHEHUIO JTA00PATOPHBIX PabOT W 3aJaHusl K HUM H3JI0KCHBI
BO BTOPOM YaCTHU HACTOSIIETO IOKYMEHTA.



5 CAMOCTOATEJIbHAA PABOTA

5.1 PacnpegeneHne BpeMeHU Ha CaMOCTOSAITENbHYIO

paboTty
Ne HaunmenoBanue paboTsl Kon-Bo dopma
/11 4acoB KOHTPOJISI
1. IIpopaboTka JEKIIMOHHOTO MaTepHuaia 16 OK3aM€H,  KOH-
TpOJbHBIE pabo-
THI
2. [loaroroBka Kk J1abopaTopHbIM pado- Otuer mno mnabo-
TaM U BBITIOJJHEHUE OTYETOB 8 paTopHoil pabore
3. N3ydeHne TemM TEOPETHYECKOM YaCTH 26 Pedepar
Kypca, OTBOJMMBIX Ha CaMOCTOSTEIb-
HYIO IPOPabOTKY.
Bcero yacoB camocTosiTennbHON paboThl IO JucC-
LIUIUINHE 50

5.2 Tembl gUCUNNIINHBbI, BLIHOCUMbIE HA
CaMOCTOSAITeSIbHYIO NPOpPaboTKy

e BrINnojHeHNEe UHIUBUAYAIBHBIX MTPOEKTOB B MAKETax aBTOMa-
Th3upoBaHHoro mnpoektupoBanusi: AutoCad, T-FLEX, ORCAD,
ACCEL-EDA, SPECTRA.

e l3yyenue u pabora ¢ cucTeMod MOAECIUPOBAHMS DJIEKTPOH-
HbIx yctporcTB Electonics Workbench EDA.

6 YYHEBHO-METOOAUYECKUE MATEPUAIDbI
no AUCUUNIINHE

6.1 OcHoBHasa nuTepartypa

1. Kypeitunk B.M. Marematndeckoe obecriedeHUe KOHCTPYK-
TOPCKOTO M TEXHOJOTHYECKOTO MPOCKTHUPOBAHUS C IPUMEHCHUEM
CAIIP. — M.: Pagno u cBs3b, 1990. — 352 c.: ui.

2. Kopstuko B.I1., Kypenunk B.M., Hopenkos N.I1. TeopeTnue-
ckue ocHOBbI CAIIP. — M.: Oueproaromuznat, 1987. — 400 c.: u.

3. Bszrun B.A, ®enopor B.B. Marematnueckue MeTObI aBTOMA-
TU3UPOBAHHOTO MPOEKTUpoBaHus. — M.: Beicil. mik., 1989. — 184 c.: u.
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4. Xokc bappu. ABTOMaTU3UPOBAHHOE MPOCKTUPOBAHKUE U MPO-
n3BoacTBO: Ilep. ¢ pyc. — M.: Mup, 1991. — 296 c.: un.

5. PazeBur B.J[. CucremMa CKBO3HOTO MOPOECKTUPOBAHUS DIICK-
TpoHHBIX ycTpoicTB Designlab 8.0. — M.: «Comon», 1999. — 698 c.

6. Pazesur B.JI. Cucrema mnpoekTupoBaHus HUGPOBBIX
ycrporictB OrCAD. — M.: «Coson», 2000. — 160 c.

7. I'pymBunkuit P. U., Mypcaes A. X., YrptomoB E. I1. [Ipoek-
TUPOBAHUE CUCTEM HA MHKPOCXEMAaX MPOTPAMMHUPYEMOM JIOTUKHU. —
CII6.: BXB-IIetepoypr, 2002. — 608 c. (s13p1k VHDL)

8. Unenn B.H., ®ponkun B.T. u np. ABromarusanus cxemo-
TEXHUYECKOT0 MPOEKTUPOBaHUs: Yu. mocobdue s By3oB / Ilox pen.
B.H. Unbuna. — M.: Paguo u cBs3b, 1987. — 368 c.

9. CoeroB b.4., SkoBineB C.A. MoaenupoBaHUE CHUCTEM:
YueOHUK [11 BY30B MO CHEL. «ABTOMAaTU3UPOBAHHBIE CHUCTEMBI
ynpasiieHus». — M.: Beiciias mkona, 1985. — 271 c.

10. Kapnamyk B.W. Dnextponnas nadopartopusi Ha IBM PC.
[Iporpamma Electronics Workbench u e€é npumenenne. — M.: M31-Bo
COJIOH-P, 1999 — 506 c.

6.2 lononHuTenbHaa nuteparypa

l. ConbHunieB P.MI. ABTomMatuzamus NpPOEKTHUPOBAHHS CHUCTEM
aBTOMATHUYECKOT0 ynpasieHus. — M.: Beicias mkosa, 1991. — 335 c.

2. AnekcankuH f.4. u 1p. ABTOMaTHU3UPOBAHHOE MPOCKTUPOBA-
HUE cucTteM aBTomatuyeckoro ynpasienus / [lox pea. B.B. Cononos-
HHUKOBA. — M.: MammnHoctpoenue, 1990. — 332 c.

3. Pazesur B.JI. Cucrtema nOpOeKTHpOBAHUS MEYATHBIX ILIAT
ACCEL EDA 15 (P-CAD 2000). — M.: Comon-P, 2000. — 416 c.: un.

4. banynuu C.C., bapnaynoB FO.M., bepaeies B.A. u ap. As-
TOMaTU3UPOBAHHOE TPOEKTUpoBaHUE HUPPOBBIX ycTpoiicTB / Ilox
pen. C.C. banynuna. — M.: Paguo u cBsizb, 1981. — 240 c.

5. I'pomieB /I.E. Makyxa B.K. Ilpumenenue nakera OrCAD ns
KOMITBIOTEPHOTO MPOEKTUPOBAHUSA DJIEKTPOHHBIX cxeM. — HoBocu-
oupck: M3n-sBo HI'TY, 1999. — 64 c.

6. XKypnan «BecTHUK KOMIBIOTEPHBIX U MHOOPMAITMOHHBIX TEXHO-
noruity / OI'YIT UznatensecTtBo «Mammnoctpoenuney, 2003—2004 rr.
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IIl. METOOUWYECKUE YKA3AHUA K BbINMONHEHUIO
NNABOPATOPHbIX PABOT

NIABOPATOPHAA PABOTA Ne1. U3BYYEHUE MNMAKETA
KOHCTPYKTOPCKOI'O MPOEKTUPOBAHUA KOMIMAC

Heab pabotsi: M3yyeHue BO3MOXKHOCTEN U CPEACTB pa3padOTKU
KOHCTPYKTOPCKOW JTOKYMEHTAIlUH U TPOEKTUPOBAHUSA B COBPEMEHHOM
nakete KOMITIAC ¢pupmber ACKOH Poccusi.

Beenenue

KOMIIAC — penaktop KOHCTPYKTOPCKOM JIOKyYMEHTAIllUH C
OosbIIMM HaOopoM mnpuioxkeHuil. CucTteMa aBTOMATHU3UPOBAHHOTO
npoektupoBanus KOMIIAC mnpenHaszHaueHa [jis aBTOMAaTHU3AIUU
MIPOEKTHO-KOHCTPYKTOPCKUX PadOT JIOOOTO YpPOBHS CIOKHOCTH H
oopMIIEHUS UX B COOTBETCTBUU C TPEOOBAHUSIMHU POCCUUCKUX CTaH-
naptoB. Cucrema mo3BoJIsIeT pa3padaTbiBaTh 00BEMHBIC (TPEXMEPHBIE)
MOJENMN JETaNEeN C MOCIECAYIOMUM MOJIYyaBTOMAaTUYECKUM CO3JaHUEM
UX pabouyux yepTekeu, coaepKalux Bce HEOOXOAUMBIE BUIbI, pa3pe-
3bl U CEUCHMUSI.

['padrueckuil pernakTop MO3BOJISIET pa3padaThIBaTh pa3IUYHBIC
JOKYMEHTBI — ACKHU3bl, YEPTEKHU, CXEMBbI, IUIaKaThl U T.1. B cucreme
MpPEAYCMOTPEHBI JIBa BUAA rpaUUecKUX JOKYMEHTOB — YEPTEKHU U
(dbparmMeHTHbI.

KOMIIAC npenoctaBiasieT BO3MOXKHOCTh padOTaTh CO BCEMH
TUMaMU TpadUUIECKUX MPUMHUTHUBOB, HEOOXOIUMBIMH JJTs1 BHITTOTHEHUS
a000ro moctpoeHus. K HUM OTHOCSTCA TOYKH, MPSMbIE, OTPE3KH,
OKPY>XHOCTH, OJJUIAICHI, TYyTHM OKPYXHOCTEH U DJIJUIUIICOB, MHOTO-
YTOJIbHUKH, JIoMaHble JInHUHU, KpuBble NURBS (B ToM uucie KpuBbie
besne).

OnHoM M3 caMbIX CWIBbHBIX CTOPOH mporpamMmmbl KOMITAC sB-
nsiercs nonnas noaaepxkka ECK/. B rpaduuecknit gokyment KOM-
[TAC-TPA®UK wmoxeT OBITh BCTaBJIIEHO PacTpPOBOE H300pa)keHUe
dopmata BMP, PCX, DCX, JPEG, TIFF. Ilpu BcTaBKE pacTpoBOro
00bEKTa BO3MOKHO 33JIJaHHE €ro MaciTada u yria noBopora. Takxke B
KOMIIAC moryT co3naBaTbCsi TapaMeTPUUYECKHE MOJIEIIH.
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3ananue

B naboparopnoii padote Nel cTyneHTam HEOOXOIUMO CO3/1aTh B
nakere KOMITAC-3D LT npemioxxeHHbIM B 3agaHuu YepTexk. Bapu-
aHTHI 3aJJaHUM NPUBENECHBI B TpuiioxkeHun No2. Bee Hannucu u pasme-
pBI JOJDKHBI COOTBETCTBOBATH 3a/1aHUI0. B KauecTBe oTdyeTa HEOOXO-
JTUMO TIpUCIIaTh CO3JaHHBIA (paiiia m cBOM aHaim3 cucteMbl Kommac —
MOJIOKUTEIIBHBIE U OTPUIIATEIIBHBIE €€ YePThl, KOTOPhIC BbI BHISIBUIN B
IPOIIECCE BBIMOIHEHUS 1TA00PATOPHOI paOOThI (HE MEHEE JIECSITH).

NNABOPATOPHAA PABOTA Ne2. CO3AAHUE
CBOPOYHOI'O YEPTEXA U3OEJNINA B NAKETE
KOMNAC-2D

Heap padorbl. Co3maTh COOPOYHBIM UYEPTEX MPEITI0KESHHOTO
m3aenua B nakere Kommnac.

B naGoparopHoii pabore Ne2 cryaeHTamM HEOOXOIMMO CO3/1aTh
COOpPOYHBIN YepTEX, BKIIOUAIONIMN TpU BUAa usnenus. Ha ueptexe
HEO0OXOUMO MOKa3aTh ¢ MOMOILBIO Pa3pe30B BCE BHYTPEHHUE JCTAIH
W3IEIUS U UX pa3MeEpHI.

BapuaHTbl 3a1aHuii IpuBeAEHBI B IpUiIoKkeHUn No3.

B kauectBe oTueTa HEOOXOAMMO MPHUCIATh CO3/IAHHBIN (Qali u
KOMMEHTApUH K YEPTEKY — CIHUCOK JAETaJel yCTPOMCTBA, MOSICHEHUS
I10 BBIMOJIHEHHBIM BHUJIAM, Pa3pe3aM, CEUCHUSAM.

Pexomenoauuu no evinonnenuto 1adopamophnuix paoom Nel u Ne2

1. Hauyamo pa0orsl.

3anyctuth nporpammy KOMITIAC-3D LT, nosiBSiTCA OKHO cripa-
BOYHOU CHCTEMBI U OKHO Npuioxenus Kommac.

Buumanue!!! Bea HeoOxomumasi crpaBouHasi MHpoOpManus u
IpUMEP CO3/IaHMs YEPTEKEN HaXOAATCSA B CIIPABOYHOM CHCTEME IaKe-
ta Kommnac.

Jl1s co3manus yepTeka He0OX0IMMO BBIOpaTh U3 MEHIO «Dailiny
noameHto «Co3/1aTh» U B HEM BbIOpaTh «UepTex», OTKPOETCsl MyCTOM
JIMCT C pAaMKOM, TPUBEJACHHBIN Ha pUCYHKE Nel.
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Crpoka TeKyuero
COCTOSIHUS

Pucynoxk 1

[TpunsiThIE 0003HAYEHUS

e CTPOKA MEHIO. Ctpoka MEHIO pacmoyio)keHa B BEpXHEU
yactu riaBHoro okHa KOMITAC non crpokoit 3arosmoBka. Conepkur
3aroJIOBKH CTPAHULl KOMaH[, CTPYNIUPOBAHHBIX MO (PYHKIIMOHAIBHO-
My TipuHUuIy. JJis 3amycka Kakoi-11u00 KOMaHAbl IETKHUTE MBIIIbIO
Ha Ha3BaHUU COOTBETCTBYIOUIEH CTPaHMIIBI MEHIO. 3aT€EM W3 pa3Bep-
HYBIIETOCsl CIMCKAa KOMaHJ 3TOM CTpaHMIIbl BHIOEPUTE HYXHYIO KO-
MaHJly Y TaKXe IICJIKHUTE Ha HEW MbIIbI0. Bbl Takke MoxkeTe nepe-
MEIIAThCS M0 KOMaHJAaM MEHIO C MOMOIIBI KIIABHUII CO CTPEIKAMH.
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HexoTopbie U3 KOMaHJ UMEIOT CBOM COOCTBEHHbIC MOJMEHI0. B 3TOM
cillyyae cIpaBa OT Ha3BaHUs KOMAaHJbl OTOOpa)XaeTcs CHUMBOJ Tpe-
YTOJIbHUKA.

o ITAHEJIb VIIPABJIEHUA. Ha stoii maHenu pacmoiOKEHbI
KHOIIKH, MO3BOJIAIONIME OOPATUTHCS K YacCTO MCIOJIb3YEMBIM TIPHU pa-
oore ¢ KOMITIAC komaHIaMm co3daHus, OTKPBITUS U COXPAHEHUS
¢daiioB JOKYMEHTOB, BBIBOJIA HA MIPUHTEP U T.J. B HacTpoiike cucre-
MBI JIOITYCKAIOTCSI U3MEHEHUSI €€ COJICP KaHMUs.

e ITAHEJIM IIEPEKJIFOUEHUS. ConepxaT B BHUJE IHUKTO-
rpaMM OJIM3KHE MO HAa3HAYEHUIO CTPAHUIIBI KOMaH[ (TEOMETpHs, pas-
MEphI U JIp.), MO3BOJISAIONIME BBI3bIBATh KOMaHbl CO3JaHUSI WM pe-
JTaKTUpOBaHUS Tpaduueckux 00beKTOB. OCHOBHBIMHU CTPAHMUIIAMU SIB-
JISTFOTCSL:

o (& — xHOMKa reomeTpuH;

o |Hl — KkHOMKa pa3MepoB U TEXHOJIOTUUECKUX 0003HAUCHU;

o [Bl — kHOIIKa peTakKTHPOBAHMS,;

o 0 — kHOMKa mapaMeTpU3allii;

o [&l— kHOmKa N3MepeHuil;

o [#- xHOmKa BBIJCIICHHUS.

e NMHCTPYMEHTAJIBHAA ITAHEJIb. Ha stoii manenu pac-
MOJIO’KEHBI KHOTKH JIJI1 BBIOPAHHOW CTPAHUIIBI U3 MAHENH MEePEKIIo-
yeHus. [J1 NepexIFoueHsT MEK1y CTPAaHUI[AMHU UCTIOJIB3YIOTCS KHOM-
kU [lanenu nepexkmodeHns, pacnoyoKEeHHON Haa MHCTpyMeHTabHOU
naHesnbio. J[Jig BhI30Ba KakOW-IMOO0 KOMaHJbl HaJ0 Ha)XaTh COOTBET-
CTBYIOILYIO0 KHONIKY THCTpYMEHTAIILHON NTaHENU.

e [TAHEJIb PACHIMPEHHBIX KOMAH/I. Conepxut B Buae
MAKTOTPaMM BapHaHThI BEIOpaHHOW KOMaHAbI. [losBisieTcs Ha SKpaHe
TOJILKO Ha BpEMs HaKaTUsl BbIOpaHHOU KHOMKU. [Ipumeuanue. Ha pu-
cyHke Nel mmokazaHbl BApuaHThl KOMAaHAbl CO3/IaHUS JIMHUMU.

e [TAHEJIb CIIEHMAJIBHOI'O YIIPABJIEHUS. Conepxut
Ha0Op KHOMOK, MO3BOJSIIOIIMX YMPABISATH HCHOJHIEMOW KOMaHAOM
(co3aaTh, NpeKpaTUTh U T.1.).

e CTPOKA ITAPAMETPOB OBBEKTOB. Ilpennaznauena
JUIsl BBOJIA YMCJICHHBIX 3HAYEHUIN MapaMeTpPOB OOBEKTa U yHPABICHUS
€ro nmapameTpamMH.
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e CTPOKA COOBIIEHUM. ConepXHT IOAPOGHOE ONMHCAHKE

BBIOpPAHHOM KOMaH/IbI, a MOCIIE €€ 3aIyCKa Ha UCTIOTHEHUE — JUPEKTHU-
BBbI I10JIL30BATEII0, KOTOPbIE HEOOXOIUMO CTPOro coomoaars. JApyru-
MU CJIOBaMH, 3Ta CTPOKA CIYKHUT JUIsl BbIBOJA IMOJCKA30K CHUCTEMBI B
rpoiiecce padoTHI:

O €CIId KypCOp yKa3bIBaeT Ha Kakylo-InOO KHOMKY, B CTpoke
COOOIIEHUI 0TOOpakaeTcs MOJHOE Ha3BaHHWE KOMAaH/IbI, BHI3LIBAEMOM
ATOM KHOIIKOM;

O €CJIM BbI3BaHa Kakasg-1uboo komaHna, B CTpoke cOO0OIIeHUi
MOSIBJISIETCA MOJACKAa3Ka O TOM, KaKOTr'0 JIEUCTBHUS MOJIb30BATENS CUCTE-
Ma 0XHUJIaeT B TaHHBII MOMEHT;

O €CJIM KypCOp WJIM MapKep BBOAA HAXOJUTCA B KAKOM-JIHOO IMO-
je BBoJa, TO B CTpoKe COOOIIeHUM MOSBIISETCS HA3BAaHHUE MapameTpa,
KOTOPBIN HY>KHO BBECTH B 3TO MOJIE.

e CTPOKA TEKYIHIEI'O COCTOAHHMS. B Hen oTpaxarorcs
napaMeTpbl CUCTEMBI U TEKYIIETO JIOKyMeHTa. B pexxume reomerpu-
YECKUX MOCTPOCHUIN OTOOPaKaAIOTCA:

o CpenctBa yrpaBiieHUSI BUJAMH — COCTOSSHUE U HOMEP TEKY-
IIEro BUJA, CIIMCOK BUJIOB.

o CpenctBa ynpaBiaeHUs CIOSIMHU (CM. BUJIaMH).

o Texkywmwmy mar Kypcopa npu nepeMelieHun KiaBUIllaMU, CIIU-
COK III1aroB.

o Texkymuii Macmitad oTOOpakeHUST B OKHE, CIHMCOK MAacCIITa-
0OB.

o Bb100p rinodanbHbIX NPUBA30K, OTMEHA/BKIIOUEHUE MTPUBSI30K.

o BxiroueHne/BBIKIIOUCHUE CETKH.

o Co3nanue TOKAJIbHON CUCTEMBI KOOPJUHAT.

o Texymue KOOpAUHATHI Kypcopa.

2. IlepBbiii 3Tan BbINOJHEHUS J1a00PaTOPHOH PadOTHI — CO-
3MaHMe 32ITAHHOT0 T€OMETPUYECKOT0 H300PasKeHu .

2.1. O0mue ykazaHusi MO YIIPaBJICHUIO CUCTEMOM.

2.1.1. CocTaBuUTH OOIIMH IUIAH BBHIMIOJIHEHUS 3aJaHU.

2.1.2. BeiOpaTh HY)XKHYIO KOMaHJy B:

® OCHOBHOM MEHIO WIIU

® TIAHEJW YIPABIICHUS WU
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® VHCTPYMEHTAJIbHON mMaHenu win [laHenu pacmimpeHHBIX KO-
MaH]I.

Buumanue. 1lpu BbI00pe KOMaHJIbl YUTATh SPIBIUYKU-TIOCKA3KU
nin 0osee moApoOHbIC YKa3aHUs B CTPOKE COOOIIECHUM, a B Ha4YaIbHON
(dhaze 00ydyeHHs — UCIIOJIb30BaTh CUCTEMY OMOIIIH.

2.1.3. PykoBoacTBysAch ykazaHussMu CTpOKH COOOIIEHUN TOCIe-
JIOBATEJIbHO BBIMIOJIHUTH MPENUCHIBAEMBIC €10 ICHCTBUS.

2.1.4. 3aBepmntTh KOMaHAy HakaTueM KHOTKH Co31aTh OOBEKT
[Tanenu cnernuanbHOro ynpasieHusa. B pexxume Avto (B [lanenu cre-
IUAJIBHOTO YIPABJICHUS MMEETCS U Ha)xara KHONKAa ABTOCO3JaHHE
00BbeKTa) N300pAKEHUE COXPAHSIECTCS aBTOMATHYESCKHU.

2.1.5. BeiiiTu U3 KOMaHIbl IyTeM Haxatus KHOnku IIpepBath
koMmaHay (Stop) Ilanenu creruaibHOTO YNPABICHUS WIM KIABUIIH
Esc knaBuartypsl.

Buumanue. B nponiecce paboTel oOpamiaTh 0co00€ BHAUMaHUE
Ha TOABJSIOMMECS KHONKM [laHenu creruanbHOro YNpaBiieHUs, Ko-
TOpbIE 00JIETYAIOT BHINOJHEHHUE 33/IaHUsI: 3allOMHUTH cocTosiHue, Pe-
JTAKTUPOBATh TOUKY, BbIOOp 00beKTa, YKa3aTh 3aHOBO U JIp.

2.2. PexoMmeHaaluu MO CO3JIaHUI0 T'€OMETPUUECKUX H300pake-
HUM.

Jist  co3maHus 3aJaHHOTO TE€OMETPUYECKOr0 H300paxeHUs
HEO00XOIMMO BOCIOJIb30BaThCSI KOMaHIaMU UHCTPYMEHTAIILHOW TTaHe-
JI1 TEOMETPHHU.

KHonku maHenu reomMeTpuu CrpynnupoBaHbl MO TUIMIAM OOBEK-
TOB, BBOJI KOTOPBIX OHM BBI3bIBAIOT (HaIpuUMep, IpyIia KHOMOK JJIs
BBOJIa TOUEK, IPYIINA KHOIOK JJIsl BBOJIa OKPY>KHOCTEH U T.1.).

Ha uHcTpyMeHTanpHON MaHeIu reoMeTPUM BHIHA TOJIBKO OJHA
KHOMKA W3 rpynnbl. J[Jis TOro 4toObl yBUJIETh OCTAJIbHBIE KHOIKHU
IPYIIBI ¥ BBIOpATh OJIHY U3 HUX, HY)KHO Ha)kKaTh Ha BUJIUMYIO KHOIIKY
TPYIIbI U HE OTIYCKATh KJIABUIITY MBIIIH (KHOMKHU, MTO3BOJISIOIIUE BhI-
3BaTh PaCHIMPEHHYIO MaHeh KOMaH/I, TOMEYEHbl MaJICHbKUM YEPHBIM
TPEYTOJbHUKOM B ITPABOM HUKHEM YTIIY).

UYepe3 cekyHIy psSIIOM C KypCOPOM MOSIBUTCSI TTAHEIb, COJEPHKA-
1[asi OCTaJbHbIC KHOMKH JIJI1 BhI30Ba KOMaH]I IMTOCTPOEHHUS BHIOpaHHO-
ro o0bekTa (pacmmpeHHas manenb komann). [lo-nmpexxnemy He oTmyc-
Kasi KJIABUIITY MBIIIK, IEPEMECTUTE KypCOp HAa KHOMKY BbI30Ba HYX-
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HOM kKoMaHzabl. OTHmycTUTE KiaBuily Mblmd. [Ipu 3TOoM BbIOpaHHas
KHOIIKA MOSBUTCS Ha UHCTPYMEHTAJILHOW MaHEIW r€OMETPUH, a COOT-
BETCTBYIOIIAs €if KoMaHAa OyIeT aKTHBU3UPOBaHA.

B KOMITIAC cymecTtByeT Tpu cmnocoba 3adaHusS YHUCICHHBIX
3HAYEHMI ITapaMeTPOB Fr€OMETPUUECKUX (PUTYD:

1. Buzyanvhwiu.

Koopaunatel TOUkM (HavanbHas TOYKa, IIEHTP) MOXKHO IIPOCTO
yKa3aTh Ha I0JIe WJIM IPUBSA3aTh UX K XapaKTEPHbIM TOUYKAM YEpTEKa.
Cuctema KI' cama ompenenuT KOOpIUHATHI U YKOKET UX YUCIICHHbBIC
3HaueHus B CTpOKE mapameTpoB.

2. Yucnosoii.

ITapameTpsl (KOOpAMHATHI TOYKH, JJIMHY, PAAUYC, PACCTOSHUE U
T.Jl.) MOKHO YHCJICHHO BBECTH B COOTBETCTBYMOIIEe mosie CTpoku ma-
pameTpoB. s peanuzanuu HEOOXOAUMO JHUOO IMpeaBapUTEIIbHO aK-
TUBU3UPOBATh I0JI€ MapaMeTpa JBOMHBIM IIETYKOM MBIIIH, JIMOO OJ-
HOBPEMEHHO Ha)kKaTh KiaBuIny Alt m OykBy wuiv 1udpy, MoauepKHy-
TYI0 B UMEHH MapameTpa.

3. Buiuucaumenvhoiil.

B 3TOM crioco6e JomycTUMO yKa3bIiBaTh MpUpaIeHne KOOpIUHAT
X W Yy K OpeAbAyIIeMYy 3HaUCHHUIO. 3HAK MpUpAIIeHUs — KJIaBuIia .
[Tonst x m y cumTaroTcst poAcTBeHHBIMU. [lepexo1 OoT x K y OCyIIecTB-
Js€TCs HakaTheM KiaBUIIU Tab. B BBIYMCIWUTEILHOM BapUaHTE CH-
cTeMa cama ompeiesieT 3HaueHue napamerpa (IJIUHY, paauyc U T.1.)
110 BBEJICHHOMY B COOTBETCTBYIOIIEE OKHO MaTEMaTHYE€CKOMY BbIpa-
YKEHUIO WJIU C TIOMOIIBI0 TEOMETPUIECKOTO KAIBKYJISATOPA.

2.3. ITpumep pabOThl — MOCTPOECHHUE OTPE3KA.

JI1s1 mocTpoeHUsl OTpe3Ka He0OXO0AUMO BhIOpaTh KHOMKY «BBOJ
OoTpe3ka» Ha cTpanulle ['eomerpuyeckue moctpoeHus. Cucrema me-
PEUZIET B PEKUM MOCTPOCHUSA OTPE3Ka, PUCYHOK 1.

B cTpoke cooOmiennit mnosiBUIach HMHPOpMAIUS «YKaKUTE
HAa4aJIbHYIO TOYKY OTPE3KA WM BBEAUTE €€ KOOPIUHATHDY.

Br1OOp TONIIUHBI JUHUM TPOU3BOAMUTCS udepe3 KHOMKY «Teky-
A CTUIb». B MOSBUBIIEMCS JUaIOTOBOM OKHE BBIOMpAETCS COOT-
BETCTBYIOLIUM CTUJIb JIMHUM, 10 YMOJYAHHIO MIPEJIaracTcsa CTHIb JIH-
HUM — OCHOBHas.
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2.4. Ilpumep paboOThl — CO3/IaHUE MPSIMOYTOJbHUKA.

Bri6epute kHomnky-nuktorpammy BBox IlpsimoyronbHuka — Ha
VHCTPYMEHTAIILHOW ITaHEJIW I'€OMETPUU U LICJIIKHUTE HAa HEU JIEBOU
KHOMKOM MbIU. [losBUTCS CTpoka mMmapaMeTpoB OOBEKTa MPsIMO-
yroJibHUKa (puc. 2).

Bricora -27.4890
WupuHa 121.1760

5

pae LTS TH —T

Arm | Aomd

Torpdes DAV

| MpAMOYronbHNK

@I []r1[3063 |33815_|[wlr2[151812 66326 _|[Jewicors[27-4830] Clwwpuna 121176 | 0cu[ O ][ER] crum [+

@ ) | > \IPAMOYTOIBHUK,
Pucynok 2 — BBox npsAMOyroJIbHUKA

A) BusyanbHblii cnoco0 BBoAa: YCTaHOBUTE MEPBYIO TOUKY
MPAMOYTOJIbHUKA W, YAEPKUBAS JIEBYIO KHOMNKY MBIIIH, YKAXKUTE KO-
OpJIMHATHI BTOPOW TOYKHU NPSMOYTOJIbBHUKA (CM. PUCYHOK 2).

b) UucnoBoii criocob BBO/Ia — yepe3 NaHes b apaMeTPOB:

e 1Ba pa3a menkHyB JIKM B mosie BBICOTBI, BBEIUTE 3HAYCHUE
h =50 u Ha:xxmute <Enter>;

e 1Ba pasa menkHyB JIKM B nosne mmpuHbl, BBEAUTE 3HAYCHUE
w =40 u Ha:xxkmuTe <Enter>;

® BBINOJIHUTE 3aBEPIICHUE TEKYyLIEH KOMAaHJbI, HA)KAB KHOIIKY
Co3aaTb 00bEKT Ha MAHEU CIIEHUATIBHOTO YIIPABICHUS,

e JUId 3aBEpLICHUS TEKYIIEW KOMaHAbl HEOOXOIMMO Ha)XaTh
KiaBuiy <Esc>.

3. Bropoii 3Tan BbINOJHEHUS Ja00paTOPHOIi padoThl — MPoO-
CTAHOBKA pa3MepoOB U HAAIHMCEH.

3.1 IIpocTanoBKa pa3MepoB.
KOMIIAC nonnepxuBaer Bce npeaycMmorpenable ECK/I Turbl
pa3MEpoB: JIMHEWHBIC, JUAMETPAIbHBIC, pajualbHbIE U YIJIOBBIE.
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KHomnku BbI30Ba KOMaHJ pa3MENIEHbl HA CTpaHulle Pa3mepsl u Te€XHO-
noruyeckue o0o3HaueHus = MHcTpyMeHTaIbHOM MaHeH.

Ha manensx pacmiMpeHHbIX KOMaHJ PacHOJIOKEHBI Pa3InyHbIC
JOIIOJIHUTENBHBIE BAPUAHTHI NMPOCTAHOBKHA Pa3MEPOB M TEXHOJIOTHYE-
CKMX 0003HaYCHUH.

BpIHOCHBIE U pa3MEpHBIE JIMHUH, PA3MEPHBIC YHCIIA BBOIATCS U
BBIUHCIISIFOTCA aBTOMAaTUYECKH. B cucteme mpeaycMOTpeHa BO3MOXK-
HOCTh W PYYHOro (HEAaBTOMATHYECKOTO) BBOAA PA3MEPHBIX YHUCEN,
pPa3JIMYHBIX 0003HAUYCHUI, CHMBOJIOB M TEKCTA.

Ecnu HeoOXoAMMO MpPOCTaBUTh CUMBOJBI JIHAMETPa, paguyca,
pe3bOBI U JIp., TO HYXKHO Tepen dhukcaiuei pasmepa HakaTueM Ipa-
BOM KHOIIKM BbI3BAaTh KOHTEKCTHOE MEHIO. B MEHIO WIEIKHYTh IO KO-
MaHae TekCT HaAmKWCU U B PACKPBIBIIEMCS JUAJTOTOBOM OKHE BKIIIO-
YUTh COOTBETCTBYIOIIME OMUMUM (TEKCT JO, CUMBOJ, TEKCT MOCJIE U
zp.).

JI1s1 BBITTOJTHEHUST HAJITACH TI0]T OJIKOW CIEAYET HAXKATh KHOIIKY
«/Jlaynee» okHa, paCIIUPUB TEM CaMbIM OKHO U €r0 BO3MOKHOCTH.

Pa3MepHbie uncia aBTOMaTUYECKH (PUKCUPYIOTCA JIUOO IO LIEH-
TPy pa3MepHOU JIUHUH, JIMOO clipaBa WM cieBa. Pyunoe dukcupoBa-
HU€ pa3MEpHOro yucia (Wi HAJIIKUCH) MOXHO YCTAaHOBUTH, BHI3BAB
komaniou [lapameTpsl pazMepa KOHTEKCTHOIO MEHIO TUAJIOTOBOE OK-
HO Y BKJIFOYMB B CTPOKE OKHa OMNIut0 PydHoe.

Buumanue! Cucrema aBTOMaTHYECKH U3MEPSET 3HAUYCHUE Pa3-
Mepa. OTKJIOHEHHUs TpeijiaraeMoro pasMepa OT HEOOXOAUMOI0 BO3-
HUKAIOT JU0O0 M3-3a HETOYHBIX MOCTPOCHUH, JTUOO H3-3a HETOYHOTO
3aJaHus pa3mepa.

3.2 IIpocTaHoBKA HAAMHUCEH

KOMIIAC no3BoJiseT HabOp TEKCTa pa3HbIMU MIPUPTAMU: TUTIA
A, bio I'OCT 2.304-81 1 MHOTMMU JPYTUMHU.

JInst 3amycka TEeKCTOBOTO Ipolleccopa CyIllecTByeT KHonka BBoj
TekcTa Ha HCTpyMeHTanbHOU naHenu Pasmepsl.

Mapkep BBOJIUMOTO TEKCTa MOMEIIACTCS B CHEIUATIbHON paMKe.

3anuce TekcTta Ha AUcK — kHonka Co3gare Ilanenu cnenualib-
HOT'O YIIPaBJICHUS.

Boei0op Tunma mpudra, ero napameTpoB, HaYEPTAHUE CUMBOJIOB —
COOTBETCTBYIOIIME KHONKU B CTPOKE MapaMeTPOB.
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PenaktupoBaHue TekcTa — 0ObIYHOE JyIs npuiiokeHnit Windows.
BpI30B TE€KCTa HAa PEAAKTUPOBAHUE — JBOMHOW WIETYOK MBIIIU B JIFO-
OOM MeCTe TEeKCTa.

Cpenusst BbICOTa MHJEKCOB U Apoder — 67%, manas — 45% ot
IIOJTHOM.

3.3 3anoj1HeHHe OCHOBHOM HAXIIMCH

3aroJIHEeHUE OCHOBHOM HAIIIMCH YEPTEXKA IMPOU3BOJIUTCS MOCIE
€€ aKTMBHU3AallMU JIBOMHBIM IIEIYKOM MbIU. Torma cTpoka MEHIO U
CTPOKa TEKYIIErO COCTOSHUSI MPUOOPETAIOT CBOKMCTBA TEKCTOBOI'O pe-
JaKTOpa, HEOOXOAUMBIE IS 3arojiHeHUsT oCHOBHOW Haanucu. (ITpu-
3HAK aKTUBU3AI[UU — MOSIBIICHUE TPAHUILL STYEEK ).

Buumanue! 3anvcu cTaHIapTHBIX STYEEK U3MEHSATH HENb3s. Pas-
MEIIICHUE TEKCTa B STYEHKaX — aBTOMATHYECKOE.

[To oxoHYaHWUW 3amOJIHEHHS Tpad) OCHOBHOM HAIMUCH CIEAYET
HaxaTh KHONKY «Co31ath o0bekT» IlaHenu cnenuanbHOro ympasie-
HUs, UHAYE JaHHbIC, BBEJIEHHBIE B OCHOBHYIO HAJINHUCh, HE OYAYyT CO-
XpaHEHbl CUCTEMO.

NTABOPATOPHASA PABOTA Ne3 U Ne4. U3YHEHUE
NMAKETA CKBO3HOI'O NPOEKTUPOBAHUA U
MOAEJIMPOBAHUA SANEKTPOHHbLIX CXEM MICROSIM

eanb padoThl. M3yyeHne BO3MOKHOCTEN U CPEACTB CUCTEM aAB-
TOMaTU3UPOBAHHOTO  MpoekTupoBanus  DesignlLab  kommnanuu
MicroSim.

BBenenue

Komnanust MicroSim 3aHumMaeTcsi pa3paboTkoi MOJTHO(PYHKITU-
OHAJILHBIX CUCTEM MPOCKTUPOBAHUS NeYaTHbIX Mmat. CeMencTBo mpo-
TyKToB MicroSim oxBaTbhIBa€T BO3MOKHOCTH IPOCKTUPOBAHUS dJie-
MEHTOB, aHAJIOTOBOE U IU(PPOBOE MOJETUPOBAHUE, CUHTE3 MPOTpPaAM-
MUPYEMOM JIOTUKH, ONTUMHU3AIUI0 U PA3BOJKY MeYaTHBIX IjiaT. buo-
JUOTEKHU 3JIEMEHTOB BKJIIOYaroT O0osee 32 000 aHamoroBeix U mudpo-
BBIX KOMIOHEHTOB. [IpOAYKTHI SBISIIOTCS WHIAYCTPUAJIBHBIMU CTaH-
JapTaMHl aHaJOTOBOTO U IU(POBOTO MOJEIUPOBAHUS U Pa3padOTKU
MEYATHBIX IUIaT U UHTErPATIbHBIX MUKPOCXEM.
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CucteMa aBTOMATU3WPOBAHHOTO MpoekTupoBanus Designlab
ABJISETCA OJHUM W3 JINIEPOB HA PBIHKE MHCTPYMEHTAIBHBIX CPEICTB
MPOEKTUPOBAHUS JICKTPOHHOM anmnapaTyphl.

DTO UHTErPUPOBAHHBIN MPOrPAMMHBIA KOMILUIEKC JIJII CKBO3HOTO
MPOCKTUPOBAHUS AHAJIOTOBBIX, IU(PPOBBIX M CMEIIAHHBIX AHAJIOrO-
U(POBBIX YCTPOUCTB, CHHTE3a YCTPOMCTB MPOrPAMMHUPYEMOMN JIOTHU-
KM, TACCUBHBIX U aKTUBHBIX aHAJIOTOBBIX PMiIbTpOB. [IpoekTupoBanue
HA4YMHACTCS C BBOJA IMPUHIMIIMAIBHOW CXEMBI, €€ MOAEIUPOBAHUS U
3aKaHUYMBaeTCs pazpaboTkoi mewyaTHoM matel. Cuctema Designlab
COCTOUT M3 HECKOJBKUX MOAYJIEH, MOCTaBIISIEMBIX IO BHIOOPY 3aKas-
YUKa.

B nabGopatopHoii paboTe M3y4darOTCsi BO3MOXHOCTH OJIHOTO U3
OCHOBHBIX MOJyJiell TpadUUecKOro peaakTopa MNPUHITUITHATIBHBIX
cxem Schematics makera DesignLab 8.

JlaHHBIA MOJYJIb SIBJISIETCS, KPOME TOTO, YIIPaBJISIFOIIEH 000J104-
KOW, U3 KOTOPOM aKTUBU3UPYETCSI OOJIBIIIMHCTBO OCHOBHBIX MOAYJIEH
DesignlLab. [lognepxuBaeT nepapxuueckue U OJOYHBIE CTPYKTYPHI,
BBITIOJIHSAET PEaKTUPOBAHUE OMOJIMOTEK CHMBOJIOB CO CChUIKAMHU B
HUX Ha TEXHOJIOTUYECKHE OMOIMOTEKH KOPIYCOB KOMIOHEHTOB. buo-
JMOTEKU CUMBOJIOB coaepxkat oosee 25 000 aHanoroBbix U HU(PPOBBIX

KOMITOHEHTOB. BO3MOKHa TpaHCIALMSA CXEM, CO3JAaHHBIX B CHUCTEME
OrCAD, PCAD.

3AJIAHHUE k nadoparopHou padore Ne3

B naGopatopnoit pabote Ne3 HeoOXOauMO B pelaKTope
Schematics co3math CUMBOJIBI 1J1 33JJaHHBIX MUKPOCXEM TPEMsl CIIO-
coOamu. BapuaHTsl 3ajaHuii TpUBEICHBI B TpUiIoKeHUH No4.

B penakrope Schematics cyiiecTByeT Tpu MyTH CO3/IaHUSI HOBO-
r0 CUMBOJIa MUKPOCXEMBI:

1) «c myns»;

2) myTéM HM3MEHEHHMs MOXO0KEer0 CUMBOJIA U3 OMOJIMOTEKH 3Jie-
MEHTOB;

3) ¢ ucnonb3oBaHueM «MacTtepa co3/1aHUsI CUMBOJIOBY.

[Ipu BBIMOJIHEHUU JA0OPATOPHOU PabOTHI HEOOXOAUMO C TTIOMO-
HIBI0 3TUX TPEX CIOCOOOB CO3/aTh CUMBOJBI JJISI TPEX 3JIEMEHTOB,
NPUBEJCHHBIX B 3a/JlaHuu. BHumanue! BbIBOAbI muTaHus: «+»: mo-
CJIEJTHSISI HOTa MUKPOCXEMBI, «—»: CPETHUM BBIBO/I.
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B otyere HeoOxoauMo npuBecTH (ailin HOBOM OMOJIUOTEKHU C CO-
3MaHHBIMU dyieMeHTamu. (BanManme! B Onbnnorexe MOMKHBI OBITH
TOJIBKO CHMBOJIBI 3JIEMEHTOB I10 BallleMy 3a/IaHUI0. A TaK)Ke BBIBOJIBI
O TIpojeIaHHONW paboTe — aHalIW3 M3YYEHHBIX CIOCOOOB CO3MaHUS
AJIEMEHTA (JIETAJIbHO U TOJBKO OMUPASICh HA CBOM JIMYHBIN OTIBIT)).

[Topsamok BBIMOIHEHUS TAOOpaTOPHOM paboThI (TIEPBBIN CIIOCOO):

1. 3anyctuth rpaduueckui pegaktop Schematics ' yCTaHOBUTh
B HEM TpeOyemyro cpeny mnpoektupoBanus (dhopmatr A4, merpuue-
CKYIO0 CHCTEMY €JIMHHII, IIar CETKX 2.5mm, MPUBSI3KY K y371aM CETKH).

2. [lepeBecTn penakTOp B PEKHUM MPOCKTUPOBAHUS CHUMBOJIOB

(izd)

3. Co3nate HOBBIN 35eMeHT (MeHto «Party — «New») U 3a1aTh
OCHOBHBIE MapamMeTpbl KOMIIOHEHTA (UM, THUII, TICEBAOHUM, TEKCTOBOE
onucanue (Description)).

4. Coznarb rpadguueckuit 00pa3 cuMBOJIa (TOUHYIO €ro KOIHUIO).

5. 3aaTh KOHTAKThI (BBIBOABI) CUMBOJIA, ISl KOKJIOTO KOHTaKTa
HE00X0UMO 3aJ1aTh ero aTpulyThl ((popMy, THII, UMSI 1 HOMED).

6. 3a1aTh TOYKY MNPUBS3KHU (JIEBBII BEpXHHIl KOHTAKT) W rada-
pUTHBIE pa3Mephbl CUMBOJIA.

7. 3anate ocHOBHble aTpuOyThl cuMBoisia: PART, REFDES,
MODEL u TEMPLATE.

3AJIAHHUE k n1adoparopHoit padote Ne4

B naboparopuoit pabore Ne4 HeoOXxoauMo co3/1aTh U TPOMOJIE-
JUPOBAThH MPEJIOKEHHYIO cxeMy B peaaktope Schematics. BapuaHTsl
CXEM IMPHUBEACHBI B IpUiI0KeHUU No5.

[Topsiiok BEITIOJIHEHUE JTA00PATOPHOU PaOOTHI:

1. Haiitn B OuOMMOTEKaX MakeTa HEOOXOJUMbIE KOMIIOHEHTHI U
pa3MecTUTh WX B pabodem okHe pefakTopa Schematics (MUKTOrpaMma
Get New Part, komanga Draw/Get New Part mimm Ctrl+G). Buumanue!
Ecau B OubnuoTekax OTCYTCTBYET 3JIEMEHT, HEOOXOJIHWMO B3SATh €TI0
aHasor (Moxoxui 1no GyHKIUOHAIBHOCTH).

2. Haiitu B oubnmuoreke SOURCSTM.slb renepatop cTumMynoB
DigStim 1 moOMeCTUTh HY>KHOE YHUCJIO €r0 KONl Ha PUCYHOK.

3. BeimonHute Bce HEOOXOAMMBIE COEIMHEHMS (KOMaHIa WU
nukTorpamma Draw/Wire unu Ctrl+W).
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4. BBecTu Bce Ha3BaHMS IETeH U aTpUOYTHl MUKPOCXEM U TeHE-
pPaTOpPOB BHEIIHUX BO3ACHUCTBUM.

5. Hoaxnounte Mapképsl (V,l) kK KOHTPOJIBHBIM TOUKaM (TOYKH
BBIOMPAIOTCS CAMOCTOSITEIBHO).

6. OTKpBITH OKHO Tpaduka.

7. B kadectBe oT4eTa HEOOXOIMMO BBHICIATh CO3AAHHYIO CXEMY U
rpaduKy, a TAaKKe MPUBECTH aHATIN3 MTPOBEACHHON paOdOThI, BKIIFOYAIOIIIUMI:

a. Onrcanne CO31aHHOW CXEMbl U 00OOCHOBaHWE BCEX OTIUYUU
ee OT 3aJlaHus (Apyrue dJIEMEHThI, IeNH U T.]1.);

b. BeiBo/ibI 0 pabOTOCTIOCOOHOCTH TTOJTYYEHHOM CXEMBI.

c. O6ocHOBaHUE BBIOOPA KOHTPOJBHBIX TOYEK HA CXEME.

Pexomenoauuu no evtnonnenuio nabopamopuvix pavom Ne3 u Ned

1. 3arpy3ka nporpammabl

Jlist Bxoma B mporpammy «Schematicsy HE0OX0AMMO BBITIOIHUTD
OOBIYHBIE JIEUCTBUS MO 3alTyCKY YCTAaHOBJIEHHOM nporpaMmbl: [lyck —
[Iporpammsl — Designlab — Schematics(Penaktop cxem). OTKpbIBaeT-
csl paboyee 1oJie MporpaMMbl, TOKa3aHHOE HA PUCYHKE 1.

EIE.I!IMMMI&IISISE&I o | = e P e D

2 ! 1 1

&|R|o0]s

[ 231, 1.8+ [ubvsaving compien, [k Mark el

Pucynok 1 — OcnoBHoe okHO MicroSim Schematic
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2. Co3nanme cxeMbl

2.1. Yemanoeka 3nemenmos u3z oudauomexku

JI71s1 co3lanusi CXEM B MpOrpamMMe MpelyCMOTPEHbI OMOIUOTEKH
CTAaHJAPTHBIX SJIEMEHTOB, KOTOPbIE HAXOAATCA MOJ MHUKTOrPaMMOMU
«OUHOKIBY (pucyHOK 2) IIpu HaxkaTuu Ha TaHHYIO KHOMKY MOSIBISET-
Csl OKHO, MIOKA3aHHOE Ha PUCYHKE 3.

E; MicroSim 5Schematics - [ Schematicl p.1 ]

@ Eile Edit Draw Mavigate Wiew Options Analpsiz Toolk Markers Window Ndelp _ |7 %

DiS(E| 8| o] =(2] <[] Sla(aa(a| s|s|0@] ke = @l
e [f-- = 212l [V 15|

Pucynok 2 — Knonka Bbi30Ba OUOJIMOTEKH JIIEMEHTOB

Part Browser Advanced

Part Name: — Description Search
|541 524, I
Description: -
Biinput multiplexer ICrea!e New Part List ;l
Search I
Library
g\// ~ l C:AMSimEv_8\Ib\EVAL slb Close |
N1595 S =
2N5444 L’
n u?
556D oo Place & Close
7400 oz
7401 Hoz Ha
7402 g el 1 b |
7403 ‘%’: 06
7404 1oz
7405 10 fa
7408 e Libraries... |
7407 =G
7408 541524
7403 << Basic |
7410 b
Edit Symbol |
Full List

Pucynok 3 — OkHO BbIOOpa 3JIEMEHTOB

Jl1s1 BBIOOpa AJieMEHTa M3 CTaHAApPTHOTO Habopa HY>KHO 3ailTH B
MeHro Libraries. [Ipu 3ToM mosIBIsIETCS OKHO, IMMOKa3aHHOE Ha PUCYHKE
4. B cniucke Library BbeICBeuHBalOTCS OMONIMOTEKH, a B Criucke Part —
AJIEMEHThI BbIOpaHHOW OuOIMoTeKku. BriOpanHas OuOiIMOTEKa BbIJE-
JSIETCA.

Jlns BeIOOpa BJIeMEHTa TMOIKIIOYEHHONW OWMOIMOTEKH HYXXHO B
okHe Part yka3aTh MbIIIBIO Ha 35IeMeHT U HaxaTh OK.
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M row sOpasui

Part Name:  [541524 MCHT IICPCMCIIACTCA IIO JKpaHY.
Description: 8-input multiplexer qTO6BI €ro YCTaHOBI/ITI) B HY)K-
HOM MECTE HEOOXOJMMO IO/IBE-
Part Library
e — CTH DJJEMEHT M Ha)XkaTh JIEBYIO
74100  |ANALOG.sib
raior EHEA'EDI#ST'S'b KJIaBuily Mbimd. [loBTopsisi oty
4103 OMNMNECT .slb
74110 IPOIEAYPY HEOIHOKPATHO, MOXK-
74111 PORT.slb
421 SOURCE. slb
74121 SOURCEsb HO 3aduKCHpOBaTH Ha DKpaHe
e e HEOOXOIMMOE KOJHUYECTBO DJIe-
74126
74128 MEHTOB BBIOpPAHHOI'O THIIA.
74132 .
74138 B  makere  DesignlLab
Ale MPEAYCMOTPEH ABTOMATUYECKHUM
51508 R4
Cancel | IIOMCK DJIEMEHTOB, HO JJI 3TOTO

HEO0OXOIUMO 3HATh TOYHOE
HA3BaHHUE DJIEMEHTA B CHCTEME

Pucynok 4 — OxkHO OUOIHOTEKH

ECK/I.
JI71s1 aBTOMaTHYECKOTO OThICKaHUs HY>KHO 3aiTH B MEHIO BhIOOpa
AJ1eMEHTOB (puc. 3).
3ateM B rpade Part Name mocTaBUThL CUMBOJI «3BE€3/10UKa», My-
TeMm Haxkatusa knasui (Shift + 8), a B rpade Description Search yka-
3aTh MOJTHOE Ha3BaHUE DJIEMEHTA.
Jlanee Haxxathb KHOIIKY Search.

B pesynbraTe mnowucka
MIPOCMATPUBAIOTCSI BCE OHO-

Part Name: Description Search
I P JIMOTEKU, TJAE MOXKET Haxo-
e [CredeNonPatlit ] IOUTHCS YKa3aHHBIA DJICMCHT.
ITocne moucka mnporpamma
ke BBIJIAET HY>XHBIA 3JIEMEHT B
Er [ CAMSimEv_8\ib\ANALOG s %J CTOI 6H€ Part.
R? _ Hampumep: miis moucka
: = PE3UCTOPOB, CM. PUCYHOK I,
—ANN— HEOO0XOMMO BBIIOJIHUTS:
1k Liraies.. B rpage Part Name 3a-
« Basi natb mMacky BCE — «*y.
o Edt ymbol B rpagde Description
o Search 3a1aTh TUN 3JIEMEH-
PucyHnok 5 — Ilouck Bcex pe3ucTopoB TOB «Resistor.

B OKHE BBIOOpA JIEMEHTOB
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Haxatb kHOTIKY TTOMCK «Searchy.
[Tocne moucka B cTosOIIe JIEMEHTOB BBIJIAIOTCSI BCE PE3UCTOPHI,
KOTOPBIE UMEIOTCS B CTAH/IAPTHBIX OUOINOTEKAX.

2.2. Coedunenue ycmaHno61eHHbIX I1EMEHM OB

JI1si coeMHEHMsT 3JIEMEHTOB MCIOJIB3YIOTCSl MPOBOJIA U IIUHBI,
KOTOpBbI€ BhIOMparoTcs nukrorpammamu Draw Wire u Draw Bus co-
OTBETCTBEHHO B MaHEIU yIPaBICHUS.

2.3. llooknwuenue 31emMeHmo8 RUMAHUA CXEMbL

[Ipu HAbope cxembl HEOOXOIUMO 00S3aTENHHO MTOCTABUTH «3E€M-
m0» (AGND) wim HyJeBYIO TOUKY. DTO HEOOXOAUMO JIJIsi U3MEPEHUS
HaIpSHKEHUST MEXKTY HYJIEBOW TOYKOW U JIOO0W APYrod TOUKOW 3JEK-
TPUUYECKOM CXEMBI.

JI7ist 3aianust BXOJHBIX HANPsHKEHUH HEOOXOIMMO MCIOJIb30BATh
aneMmenTsl u3 onomoreku SOURCE (nmanpumep, VDC).

Buumanue!!! Ecim Ha Bamenl cxemMe HET 3JIEMEHTa «3eMIIsh»
(GND), To cxeMa paboTath He OyJIeT.

2.4. Ilooknwuenue usmepumenvHulXx npudOPos 8 cxemy
ITonkmrodyeHre BOJIBTMETPA U aMIIEPMETPa B CXEMY OCYILECTBIISI-

. &nl i
CTCA IYTCM HAXATHUA ITUKTOI'PAMM: ﬂﬂ .

2.5. Ilooknwuenue zenepamopos cCuzHaN08

Jl1st mpoBepkHu pabOTOCIIOCOOHOCTH CXEMBI MOJIE3HO MPUMEHSITh
reHEepPaTOPhl CUTHAJIOB.

Haitnute B 6ubnuoreke SOURCSTM.slb renepatop cTUMYIOB
DigStim 1 moMecTUTe HYKHOE YHUCIO €ro KOMUM Ha cXemy. 3arem
JBOWHBIM IIETYKOM MBI Ha 3JIEMEHTE HEOOXOIUMO BBI3BATh OKHO
HacTpoiiku napamerpoB (SIN Attributes), B KoTopoM HEOOXOIUMO 3a-
JaTh XapaKTEPUCTUKU CUTHaja (HayaJbHOE CMEIICHHUE, aMIUIUTYIY,
4acTOTYy U T.[I.).

3. PenaktupoBaHue cxem
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[Ipu pabore co cxeMOM BO3HHUKAET HEOOXOJMMOCThH IMPOU3BO-
JUTh PEAAKTUPOBAHUE CBOMCTB AJIEMEHTA!

- MOAOMPATH COMPOTUBIICHUS PE3UCTOPOB;

- IOA0MpPaTh EMKOCTH KOHJIEHCATOPOB;

- MOA0MPaTh MHAYKTUBHOCTH KaTYIIIEK;

- IEPEUMEHOBBIBATh Ha3BaHUS (HAMPUMEpP, PE3UCTOP Ha3BaTh HE
R2, a Hanpumep, Res2).

JJ1st 5TOro HEeOOXOIMMO BBIJCIUTH DJIEMEHT JBOMHBIM IIETYKOM
JeBoH KiaBuIK MbIH. [losiBUTCS OKHO (pHC. 6).

R1 PartName: R @

Name Value
VAE -
* TEMPLATE=R"@REFDES %1 %2 ?TOLERANCEIR"@REF A :
* REFDES=R1 - Change Display
* PART=R

TOLERANCE=

PKGTYPE=RC05

GATE= v

0K

J?: Include System-defined Attribut?s_ S J Cancel

~
~o
~
~
~
~

Pucynok 6 — OKHO pelaKTUPOBaHHUSI CBOMCTB JIEMEHTA

B 3TOM OKHE NOSBIAIOTCS BCE CBOMCTBA BBIJCICHHOI'O JIEMEHTA,
€CJIM TIOCTABJICHBI 00€ TaJIOUKH MO UH(POPMAITMOHHBIM IOJIEM.

Hanee, eciii B MHPOPMAIIMOHHOM OKHE BBIJICTIATH CBOMCTBA dJIe-
MeHTa, To B rpade Name (pucyHok 6) OyneT BHICBEUMBATHCS BbIJIE-
JIEHHOE CBOMCTBO, a B rpade Value — mapameTpsl BbIICIICHHOTO CBOM-
CTBA.

Hanpumep, ecin Hy»XHO H3MEHUTH COIMPOTUBIICHHE PE3UCTOpa
R1 u cnemats ero me 5K, a 7K, To He00X01MMO:

1) BBIAEAUTD pE3UCTOpP ABOWHBIM HAXAaTHEM JIEBOM KJIABHILH
MBIIIIH;

2) B okHe (pucyHOK 6) BbIOpaTh TyHKT VALUE=5K;

3) npu 3ToM B cTpoke Name mnosBisiercss VALUE, a B cTpoke
VALUE - 5K;

4) B okHe VALUE ucnpasute 5K Ha 7K 1 Haxkats OK;
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AHAJIOTUYHO U3MEHSIOTCS JIFOOBIE IPYTUe CBOMCTBA JIEMEHTA.

4. 3anmyck mporpaMmsl Uil IOCTPOEHM S TPA(PUKOB

Ilocne cocraBneHHs NPUHUUMIUAIBLHOW SIEKTPUYECKOUW CXEMBI, €€
HEOO0XOIMMO IMPOBEPUTH Ha HAJIMYKE OIMIMOOK. J[J1s1 3TOro B MaHe/Ir yrpas-
nenus BIOMpaetcst MeHto Analysis — Create Netlist. [Tocrne atoro 3amycka-
ercs Pspicead.exe, KOTOpBI POBEPSET CXEMY TI0 BCEM MapaMETPaM.

Jlist monydenust rpadKoB HEOOXOAMMO 3aiTH B MeHIO Analysis

ITosiBnisieTcs OKHO (PUCYHOK 7), T/i€ HEOOXOJUMO MOCTABUThH T'a-
JIOUKY HarpoTuB MeHI0 Transient.

Analysis Setup @

Enabled

Enabled

B AC Sweep...

= Load Bias Point...

I Save Bias Point...

L= DC Sweep...

= Monte CarloMorst Case...

<l

Bias Point Detail

Digital Setup...

Dptions... | el

Parametric...

Sensitivity...

Temperature...

B R

Transfer Function...

<l

Transient...

CYHOK 7

Hacrpoiika rpadgukos

Print Step:
Einal Time: W
No-Print Delay: '—
Step Ceiling: ’—

™ Detailed Bias Pt.

[ Skip initial transient solution

Fourier Analysis

[” Enable Fourier

Center Frequency: |
MNumber of harmonics: |

Dutput Vars.: |

o]

Cancel I

Pucynok 8 — OkHO penakTupoBa-

HUS CBOWCTB rpaduka

Jlamee HaxXMMaAETCd KHOIIKA
Transient. [TosiBasieTCsT OKHO pemak-
TUPOBAHUSI CBOWCTB (CM. PHUCYHOK
8).

B s3TOM OKHE HEOOX0UMO yKa-
3aTh mmar pacuéra (Print Step) mo
OCH BPEMEHU U BpeMsi, 10 KOTOPOTO
oynmer ctpouthcs rpaduk (Final
Time).

[Tocne 3amaHusg mnapamMeTpoOB
NEepPEXOHOTO TMpoilecca HeoOXOu-
MO 3alyCTUTh Ha BBINOJIHEHHUE MPO-
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rpamMmy Pspicead — kHomka Simulate Ha ocHOBHOM okHe .

[Iporpamma PspiceAD aBTOMAaTHYECKH 3allyCKAaeT MpOorpaMmy
nocTtpoenus rpaduxoB Micro Sim Probe (pucyHoxk 9).

L' MicroSim Probe - [EXAMPLE]
_J File Edit Trace Plot VYiew Tools Window Help

wls|g 4|=[e /|ala| mEkseS] w2 ]

o U(0UT2) u{ouT1)

Pucynok 9 — OkHo rpadukoB

S. PenaktupoBanue rpagukos

[IporpaMma Mo3BOJISIET MONTYy4YaTh TpauKd U3MEHEHUsI TOKa BO
Bpemenu I(t), Hanpsixenus Bo BpemeHu U(t) Ha KaXkJ0M KOHKPETHOM
aJIeMEeHTE cXeMbl. J[Ji1 3TOoro Heo0X0IUMO B KOMaHJIHOM CTpoKe (pu-

CyHOK 8), HaxkaTb kHONKY Add Trace EL MOSIBUTCSI OKHO, M300pa-
KEeHHOoE Ha pucyHke 10.

B cronbue Simulation Output Variables Heo6xoauMmo ykazatb
TOUKH, MEXKAY KOTOPHIMU OyAEeT U3MEPEHO HaANpsDKEHHE, WU TOYKY,
Ha KOTOPOW OyJeT MEpUTHCS TOK.

Hampumep, ans nocrpoenus rpaduka Hanps>KeHUsS HA SMUTTEPE
Tpan3uctopa Q3 HeoOxoaumo B ctonbie Simulation Output Variables
Haiitn 1 BeIOpath (VE(Q3)). Ilpu sToM BbIOpaHHas QyHKIUS OynaeT
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BBICBEUMBATHCS B CTpoke Trace Expression. B pesynbTaTe monydum
pucyHok 11.

Add Traces

Simulation Dutput Yariables Functions or Macros-

Full List

Ix I Analog Dperators and Functions :_I
VIFC T
VIRC2] * v Analog 0 o
V1[RS1) I~ Diata *

i |

VALY2) v Voltages y

VIv3) @

V2(CLOAD) IV Currents ABS()

V2(RBIAS) I iMoot ARCTAN()

= o

W !

ValRST) IV Alias Names VB ]

VB(Q1)  Suborot Hodee || |C0SO)

VB[O2) D()

VB(Q3) DE()

VB(Q4) ENWVMAX[ | ]

VC[O1) ENVMIN, )

VC(a2) EXP()

VC([3) G()

VC(04) IMG[ )

YE[Q1) LOG[)
ﬁgﬁ_ | v

VE(Q4) v M )

Trace Expression: I'\/E [@3)

| oK I _E,_'ancell Help |

Pucynok 10 — OkHo q00aBneHus nepbeB Ha Tpaduk
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le=' MicroSim Probe - [EXAMPLE]
__J File Edit Trace Plot View Tools Window Help

=8| L|0e /[@|] mifk|se|S| k| AN F v A5 6

ioiU(0UT2) - U(OUTT) A1 = 456.296n, -574.626m
| a2 8.000, 5.4378
For Help, press F1 Idif= 456.296n, -6.0124

Pucynox 11 — Jlo6aBnenne HoBoro rpaduka
NHorna Bo3HUKAET HEOOXOIUMOCTh TOUHOT'O OTCIIC)KUBAHUS KO-
opauHat Ha rpaduke. i1 3Toro Hago HaxaTth KHONKY Toggle Cursor
Ha TaHenu yrpasieHus. Ha rpaduke mnosButTcs Tabiviia W3MEHEHUs
koopauHat rpaduka Probe Cursor (pucynok 11). I'paduk, no korto-
pOMYy TPOUCXOJUT TMEPEMEIICHHEe MapKepa, OTMEUEH MYHKTUPHBIM
KBaJ[paTOM B HM>KHEN CTPOKE SKpaHa.
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NMPUNOXEHUE 1. BAPUAHTbI 3A0AHUN
K KOHTPOJIbHbIM PABOTAM

3aoanua Kk KOHmpoavHou padoome Nel nepeoit uacmu Kypca

1. Beigenmute Bce BHObpl oOecneuenuss B makere CAIIP
AutoCAD.

2. Beigenute Bce Buael oOecneueHust B makere CAIIP
KOMIIAC.

3. Breigenuts Bce Bunbl ooecrneueHust B nakere CAIIP T-FLEX
CAD 2D.

4. Beigenutb Bce Buabl ooecneuenusa B makere CAIIP T-FLEX
CAD 3D.

5. Beigenute Bce BuIbl oOecrmeueHus B makere CAIIP UITY
«TUI'PACy.

6. Beigenute Bce Buabl oOecrieuenus B nakete CAIIP CAIIP-
Y11y /2000.

7. Beigenuts Bce Bunnl o0ecrieuenusd B makere CAIIP ANSYS.
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8. Bermenute Bce Buabl obOecrneuenus B nakere CAIIP AVS
(HITIT «MHTEPMEX»).

9. Brimenuts Bce Buapl obOecrmieueHust B nmakere CAIIP Search
(HITIT «MHTEPMEX»).

10. Brimeauts Bce Buanl ooecnedeHus B makere CAIIP T-FLEX
DOC:s.

11. Brigenuts Bce Buabl oOecnieueHud B nmakere CAIIP KOM-
I[TAC-Menemxep.

12. Brigenuts Bce Bunanl o0ecrieuenud B makere CAIIP PartY.

13. Brinenuts Bce Buabl ooecneuenus B mmakere CAIIP DOCS
Open.

14. IlpuBectn neranbHbIM cpaBHUTENBHBIM aHAN3 AutoCAD u
KOMIITAC (BpiieIUTh HE MEHEE AECITH KPUTEPHUEB CPABHCHUS).

15. TlpuBectn netanbHBI cpaBHUTENbHBIN aHanu3 T-FLEX
CAD u CAIIP UITY «TUT'PAC» (BbLACTUTH HE MEHEE JAECATH KpUTE-
pUEB CPAaBHEHUS).

3aoanua K KOHmMpPOALHOU padome Ne2 nepeoit uacmu Kypca

1. IlpuBectn geranbHbIM  cpaBHUTENbHBIM aHamu3 CAIIP-
YITY/2000 u ANSYS (BblaeauTh HE MEHEE NECSITH KPUTEPUEB CpaB-
HEHUSA).

2. IlpuBectn neranbHblid cpaBHUTENBbHBIM aHanu3 KOMIIAC wu
T-FLEX CAD (BbLACIUTH HE MEHEE AECATH KPUTECPUEB CPABHEHUS).

3. [lpuBectu AeTanbHbIN cpaBHUTENBHBINA aHau3 AutoCAD u T-
FLEX CAD (BblI€IUTh HE MEHEE JICCATH KPUTECPUEB CPABHEHHS ).

4. IlpuBectn pAeTanbHbId CpaBHUTENbHBIM aHamu3 ANSYS u
CAIIP YITY «TUTPAC» (BblaeIUTh HE MEHEE IECATH KPUTEPHUEB
CpaBHEHMUS).

5. IlpuBecTtu netanbHbIN cpaBHUTENbHBIN aHanu3 DOCS Open u
KOMITAC-Menemxkep (BBIAETUTh HE MEHEE JIECATH KPUTEPUEB CPaB-
HEHUSA).

6. [IpuBectn neranbHbii cpaBHUTENBHBIN aHa3 CAD u CAE-
CUCTEM (BBLACIIUTh HE MEHEE JIECSITU KPUTEPUEB CPABHEHUS).
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7. IlpuBectn neranbHbil cpaBHUTENbHBIN aHAn3 CAM u CAE-
CUCTEM (BBLICIIUTh HE MEHEE JIECATU KPUTEPUEB CPABHEHHS).

8. IlpuBectu neranbHbld cpaBHUTENbHBIM aHAN3 CAD n CAM-
CUCTEM (BBLICIIUTh HE MEHEE IECSATU KPUTEPUEB CPABHEHHS).

9. IlpuBecTn aeranbHbI cpaBHUTENbHBIN aHa3 PDM u CAD-
CUCTEM (BBIICIIUTH HE MEHEE JIECATU KPUTEPUEB CPABHEHHS).

10. IlpuBectn neTanbHBIM CpaBHUTENbHBIM aHamu3 PDM wu
CAE-cucreMm (BbIICIUTh HE MEHEE JAECATH KPUTEPUEB CPABHEHUS).

11. IlpuBectn neTanbHBIM CpaBHUTEIbHBIN aHamu3 PDM wu
CAM-cucrtem (BBIACIUTH HE MEHEE AECATH KPUTEPUEB CPABHEHUS ).

12. TlpuBectu neranbHblii cpaBHUTENBHBIN aHanu3 CAIIP/TUC
u CAD-cucteM (BBIAEIUTH HE MEHEE JECIATH KPUTEPUEB CPABHEHUSA ).

13. TlpuBectu neranbHblii cpaBHUTENBHBIN aHanu3 CAIIP/TUC
u CAM-cuctem (BBIAEIUTh HE MEHEE JECATH KPUTEPUEB CPABHEHUA ).

14. TlpuBectu neranbHbli cpaBHUTENBHBIN aHanu3 CAIIP/TUC
u CAE -cucrteMm (BbIICIUTh HE MEHEE AECATH KPUTEPUEB CPABHEHUS ).

15. TlpuBectu neranbHblii cpaBHUTENBHBIN aHanu3 CAIIP/TUC
1 PDM-cucrtem (BbIIETUTh HE MEHEE JIECATU KPUTEPUEB CPABHEHUS ).

3aoanusn Kk KOHmpoJavHou pabome Noe3 emopoi wacmu Kypca

1. Beimeiuts Bce Buabl oOecrieuenust B makere CAIIP
MATLAB.

2. Boinenmuts Bce Buasl ooOecrieueHuss B nakere CAIIP-
ELECTRONICS WORKBENCH.

3. Beimeute Bce Buabl oOecrmeuenuss B nakere CAIIP-
HYPERSIGNAL BLOCK DIAGRAM.

4. Beinenuts Bce BUIbl ooecneuennd B nakere CAIIP PCAD.

5. Beigenmute Bce Buabpl oOecneuenuss B makere CAIIP
SPECCTRA.

6. Beimenuts Bce Buanl ooecneueHud B makere CAIIP Cadence.

7. Beigenuts Bce Buanl o0ecrieuenud B makere CAIIP WSCAD.

8. Brineauts Bece Buabl o0ecneuenus B makere CAIIP APLAC.

9. Beigenute Bce Buabpl ooOecneuenuss B makere CAIIP
SERENADE.
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10. Beigenute Bce Buubl obOecneuenuss B makere CAIIP
MMICAD.

11. Boeigenute Bce Buubl obOecneuenuss B makere CAIIP
Microwave Office.

12. Boeigenute Bce Buubl obOecrneuenuss B makere CAIIP
CADElectro.

13. IlpuBectu netanpHbld cpaBHHUTENbHBIM aHanu3 PCAD wu
Cadence (BbIIEIUTDh HE MEHEE IECSITH KPUTEPUEB CPABHECHMUS).

14. IlpuBectun aetanbHbI cpaBHUTENbHBIN aHanu3 MATLAB u
ELECTRONICS WORKBENCH (BbLI€IUTh HE MEHEE JCCATH KPUTE-
pHUEB CPABHEHMS).

15. Tlpusectu JNETAIbHBIN CpPaBHUTEIIbHBIN aHaJIN3
HYPERSIGNAL BLOCK DIAGRAM wu ELECTRONICS
WORKBENCH (Bbl1€TUTh HE MEHEE IECSTU KPUTEPUEB CPABHEHHS).

3aoanua Kk KOHmMpoaLHOoU padome Ned emopoii wacmu Kypca

. IlpuBecTn pnetanbHbIA CpaBHUTENbHBIM aHam3 PCAD wu
SPECCTRA (BblaeUTh HE MEHEE IECSITH KPUTEPUEB CPABHEHUS).

2. IlpuBectn neranbhbil cpaBHUTENBHBIN aHann3 SPECCTRA u
Cadence (BbII€IUTH HE MEHEE IECSITH KPUTEPUEB CPABHEHMUS).

3. IlpuBectn petanbHbId cpaBHUTENbHBIM aHam3 PCAD wun
WSCAD (BbIaenuTh HE MEHEE IECSITH KPUTEPUEB CPABHEHUS).

4. IlpuBectn pnetanbHbIM CcpaBHUTENbHBIN aHam3 APLAC wu
SERENADE (BbII€TUTh HE MEHEE JIECATH KPUTEPUEB CPAaBHEHMUS).

5. IlpuBectu neranbhblil cpaBHUTENbHBIN aHam3 SERENADE u
MMICAD (BbIA€IUTH HE MEHEE JECITH KPUTEPUEB CPABHECHUSA).

6. [IpuBectn peranbHbIl cpaBHUTENbHBIN aHamn3 APLAC wu
MMICAD (BbIAEIHTh HE MEHEE AECATH KPUTEPUEB CPABHEHUS ).
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7. IlpuBecTr neTalbHBIN CpaBHUTENbHBIM aHanu3 Microwave
Office 1 MMICAD (BblIenuTh HE MEHEE JIECATH KPUTEPUEB CpaBHE-
HUS).

8. IlpuBecTtu neranbHbiii cpaBHuTEIbHBIN ananmu3 CADElectro u
ELECTRONICS WORKBENCH (BbiA€IUTh HE MEHEE JECSATU KPUTE-
pUEB CPABHEHMUS).

9. IlpuBecTn netanbHbI cpaBHUTENbHBIM aHanu3 MATLAB u
CADElectro (BbI1eTUTh HE MEHEE IECATH KPUTEPUEB CPABHEHUS ).

10. IlpuBectn netanbHbld cpaBHUTENbHBIM aHanu3 PCAD wu
ELECTRONICS WORKBENCH (BbLA€IUTh HE MEHEE ECATU KPUTE-
pHUEB CPAaBHEHUS).

11. TlpuBectn neTanbHBIA CpaBHUTEIbHBIM aHanu3 Microwave
Office u PCAD (BbiieuTh HE MEHEE JIECSITH KPUTEPUEB CPABHEHUS ).

12. IlpuBectn neranpHbI CpaBHUTENBHBIN aHanu3 Cadence u
ELECTRONICS WORKBENCH (BbiaeIUTh HE MEHEE JCCSATU KPUTE-
pUEB CPAaBHEHUS).

13. Tlpuectu neranbHblid cpaBHUTENBHBIN aHanu3 CAIIP I u
CAIIP CM (BblI€UTh HE MEHEE IECSTU KPUTEPUEB CPABHEHHS).

14. TlpuBectn neranbhblid cpaBHUTENBHBIN aHanu3 CAIIP I u
CAIIP MM (BbLAETUTH HE MEHEE JECATH KPUTEPUEB CPAaBHEHUS).

15. TlpuBectn neranbHbli cpaBHUTENbHBIM aHan3 CAIIP MM
u CAIIP CM (BbIACIHUTH HE MEHEE AECATU KPUTEPUEB CPABHEHUS).
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NMPUNOXEHUE Ne3. BAPUAHTbI 3A0AHUA
Onsa NABOPATOPHON PABOTbI Ne2

Coznarb cOOpOYHBIN 4epTEX u3aenus (mokasaTh B TPEX BUAAX,
0003HAaYUTh BCE€ BHYTPEHHUE YaCTH):

l. Manunynarop «Mslmb», IOKa3aTe KOpPHYyC, MIap, IUIATY,
KHOTIKH.

2. MoHuTOp, MOKAa3aTb MOHUTOP, NOACTABKY, KHOIIKH YIIPABJIEC-
HUSL.

3. KnnaBuatypa, noka3aTh KHOIIKH, [JIATY, NUHIUKATOPHI.

4. CD-auck B IOJKACCETHUKE, TTOKA3aTh MOJAKACCETHUK, JTUCK.

5. MarauTtodoHHasi KacceTa B MOJKACCETHUKE, MOKa3aTh Kacce-
Ty (JIEHTa, BaJIUKH, BCE OTBEPCTHS U Ta3bl), MOJKACCETHHUK.

6. Knomounsnii TenedoH, mokasaTh TPyOKy, IIHYp, MOICTABKY,
KOpITyC, KHOTIKH.

7. HacTtonpHas namma, moka3ath IuiadoH, JAEp:KaTelb, JaMITy,
TyMOJIED.

8. CereBas Bwika (pa30opHasi), IOKa3aTh KOPIYC, BUHT Kperie-
HUS KOpITyca, Iep>KaTesib IPOBOIa, KOHTAKTHI.

9. CeteBas poseTka (pa30opHas), MOKa3aTh BUHTHI KPEIJICHUS
Kopmyca, AepkKaTejib KOHTaKTOB.

10. Tenedponnas poszerka (paz3OopHasi), MOKa3aTh BUHTHI KpeIl-
JICHUS KOPIyca, Aep>KaTesib KOHTAKTOB.

11. ITapukoBas pyuka (pa3dopHasi), TOKa3aTh py4yKy, CTEPKEHb,
JEepKaTEeIu.

12. CotoBbiii TenedoH, MokazaTh KOPIYyC ¢ KHOMKAMU, aKKyMY-
astop, SIM-kapry.

13. TeneBu3MOHHBIN aHTEHHBIN MITENICENb (pa30opHasi), MoKa-
3aTh BCE €r0 YacCTH.

14. T'uOxuii MarHUTHBIA JHUCK B MOJAKACCETHHUKE, ITOKA3aTh MO/I-
KaCCETHUK, IITOPKY, 3alIEIKY U T.J.

15. TlynbT AMCTAHUMOHHOTO YIpaBJICHUS ISl TE€IEBU30pa, IO-
Ka3aTh KOPITYC C KHOMKaMH, OaTapeu ¢ Aep)kaTesieM, IaTy.
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NMPUNOXEHUE Ne4. BAPUAHTbI 3A0AHUN
Onsa NABOPATOPHON PAEOTbI Ne3
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NMPUNOXEHUE Ne5. BAPUAHTbI 3A0AHUA
OnA NABOPATOPHOMN PABOTbI Ne4

Bapuant Nel. JjiekTpoHHBI Opesiok

Onucanue. IIpuHIUMNUAIBLHAS CXEMa AJIEKTPOHHOIO Opesioka
COACPKUT MbE30KepaMUUECKHUI ITpeoOpazoBarensb B1, BeIMOIHIONUN
byHkur MUKpodoHaA M 3BYKOMU3ITyUaTessl, yecuiauTenas curiana 34 Ha
TpaH3ucropax paszHou ctpyktypsl VT1, VT2, RS-tpurrep (DD2.1,
DD2.2), nBa reneparopa umnyibcoB (DDI1.2, DDI1.3 u DD2.4,
DD1.5), anextponnsii kmtou (DD2.3), nasa wunBeptopa (DDI.1,
DD1.4) u pene Beiaepxku Bpemenu (VD2, R8, R9, C6, DD1.6).

- S A5 10 K F7 150 x
2.t M pB3 meslir ) | Ipis
! 2 _* 5 P & ] i )

[l I 1
ITrs 33w 11137@'

0t & -
VEZ EREA i g 34 5 907 ~—1
3 _ N
] 58 1
1 B0 K564/H2 8T
BRZP  OEP KSEATAT bt 7
CEE Y MK i I

Bapuant Ne2. KogoBblii 3aMok

Omnucanme. Tpurrep DDI1.1 umeer npuopurer — k ero D-Bxony
IIOCTOSIHHO NMPWJIOKEH €AMHUYHBIN YPOBEHb. 1[py HakaTtum Ha KHONIKY
SB1 Ha OpsiMOM BBIXOJIE€ ATOTO TPUITEpPA MOSBISAETCS €IUHUYHBIN
YpPOBEHb M paszpemiaeT padboty Broporo tpurrepa DD1.2 u T.4. Ilpu
Ha)kaThW Ha KHONKY SB4 Ha nHBEepcHOM BbIxoje Tpurrepa DD2.2 no-
SBJISIETCA HU3KUI YPOBEHb, KOTOPBIM 3aIllyCKaeT OJIHOBUOpaTOp, CO-
OpaHHBIN Ha Jorumdyeckux anementax DD3.1, DD3.2. JInutenbHOCTH
UMITYJIbCa C HU3KMM YPOBHEM Ha €ro BbIXoje paBHa: R6*C5=2 c.
OTOT UMITYJIbC BKJIIOYAET UCIIOJHUTEIBHOE YCTPOMCTBO.

VY3en obpaTHOro mepexiaroueHus coopaH Ha sneMeHTax DD3.3,
DD3.4, DD4.1 — DD4.4. IIpu Haxatuu Ha kHOnKy SBI1, a Bcien 3a
Hel — Ha kHonKy SB3 (unu SB4), na R-Bxone tpurrepa DDI1.1 nosis-
JSI€TCSI BBICOKHI YPOBEHbB, EPEBOIAIINN €r0 B UCXOJTHOE COCTOSHHE.
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[Ipu HaxxaTun nocsienoBaresibHO HAa KHONKK SB1, SB2 u SB4 tpurre-
pel DD1.1 u DDI1.2 Takxke nepexomdar B UCXOIHOE cocTtosiHue. Ecmun
e IMOCJIEeA0BaTEIbHOCTh HA0Opa HE HapyIlIeHa, U TOCJIe HaXKaTHUs Ha
IIEPBBIE JIB€ KHONKU HAXKUMAKOT HAa KHONKY SB3, mosBUBIIMMCA Ha
MHBEPCHOM BbIxojie Tpurrepa DD1.2 u COOTBETCTBEHHO Ha OJHOM U3
BXx0/10B 3jeMeHTa DD4.2 curnan 0 OmokupyeT cpabaThIBaHUE y3ja
OoOpaTHOTO MEPEKIIOUYECHUsI TPUTTEPOB OT HaxKaTUsi Ha KHONKY SB3.
Hanee, npu Haxxatuu Ha KHONKY SB4, tpurrepst DUL.1 u DD1.2 ne-
PEXOMAT B UCXOJHOE COCTOSIHUE, a MOSIBJIEHUE HU3KOrO YPOBHS Ha OI-
HOM M3 BXOJ0B 35ieMeHTa DD4.3, cBsi3aHHBIM C BBIXOJOM OJHOBHOpa-
TOpa, BeAeT 3a coboil oOpaTHOe IepekirodeHue Tpurrepos DD2.1,
DD2.2, YcTpoiCTBO IPUXOIUT B UCXOJHOE cocTosiHME. [Ipn HaxkaTumn
Ha KHONKY SBS W BKIIIOYEHHBIC NApaJIEIbHO €M OCTAIBHBIE IISTh
KHOMOK MPOUCXOJUT 00paTHOE MEPEKIIOYEHUE BCEX TPUTTEPOB, HE3a-
BUCHMO OT YMCJIa MPaBUILHO HAOpaHHBIX 3HAKOB Koja. Takum oOpa-
30M, BEPOSITHOCTh PAaCIlO3HABAaHMS KOJAa O4Y€Hb Mana. [{ns u3rorosiie-
HUSI KOJOBOI'O 3aMKa, KPOME YKA3aHHBIX, MOKHO TaKXe€ HCITOJIb30BaTh
mukpocxemsbl cepuit K164, K561, K564. Jlns nuranusa 3amka coOupa-
I0T IPOCTEUIINI TapaMeTPUUYECKU CTaOUIN3aTOpP, COCTOSIIIMMN U3 pe-
3uctopa comnpotuBieHrueM 6,2—10 kOwm, cradbunutpona /[814b u xon-
neHcaropa eMkocTbio 1...10 Mx®. CTabunmn3atop U MUCHOJHUTEIHLHOE

YCTPOMCTBO JKEJIATENIBHO IATATHh MOCTOSHHBIM TOKOM HaINpPsKEHUEM
24...60 B.
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Bapuant Ne3. MeTpoOHOM MY3bIKAHTA
Benymnii reneparop (cMm. cxemy puc. 1), coOpaHHbI Ha 3e-
MeHTax DDI1.1, DD1.2, BeipabaTbiBacT UMIYJIBCHYIO ITOCJIEI0BATEIIb-
HOCTh, CKB&KHOCTh KOTOpOW Oyin3ka K 2. Jlenutenb 4acTOThl Ha CYET-
yukax DD2.1, DD2.2, DD3.1 DD3.2 ¢popMupyeT Tpu BBIXOJIHBIX CHUT-
Haja ¢ yactotou ToHa fT, aknenTom fa m paboueit yactoroit fp. m-
yJbChl ¢ yacToTol fp mocrymnaroT Ha Bxoa C cueTunka-nemudparopa
DD4, xoTOopbIi B 3aBUCHMOCTH OT IOJIOKEHUS Nepekiroyaress SAl
BBIOOpA TAaKTOBOI'O pa3Mepa MPOMycKaeT Ha BbIX0 0 KaXKIbIii BTOPOH,
TPETUIA, YETBEPTHIN U T.J. UMIYJIbChl. OHU YIPABIAIOT PAOOTON MYJIb-
tumiekcopa DDS no Bxoay 1. B 3aBUCMMOCTH OT JJOTMYECKOTO YPOB-
Hs CHTHAJIa Ha 3TOM BXOJI€, HA BBIXOJ MYJIbTUILIEKCOPA MONIEPEMEHHO
OyJleT MPOXOAUTh CUTHAN Jubo ¢ yactoToi fr, mubo fa. B pesynbprare
ATOTO HA BBIXOJI€ MYJbTHUILUIEKCOpPA OyJET HEMPEPHIBHBINA CUTHAJ 3BY-
KOBOM YacCTOThI, COCTOSIIMA W3 JBYX cocTaBiswonmx — fr u fa.
Janee 3ToT curHan depe3 Kirod Ha anemente DD1.3, ynpaBnsemsiit
CUTHAJIOM C 4acToTo# fp, mocTymaeT Ha peryasTop rpoMKocTd R4 u ¢
Hero — Ha 3Bykomsnydarenbs HA1l. Temn mMerpoHOMa ycTaHaBIMBAIOT
MIEpEMEHHBIM pe3ucTopoM R2.
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Bapuant Ne4. Uncs10uMnyJibCHbIN FeHepaTop

dopMupoBartenpb 3aJaHHOTO YUCIA UMIYJIBCOB COJEPKUT U (D-
patop Ha KHOMOYHBIX nepexirouareasix SB1-SB9 u nmomax VDI,
VD2, ynpasisiemslii reHepatop Ha mukpocxeme DDI1 u gexkagHbeii
CYETUYUK Ha MuUKpocxeme DD?2.

IIpu BrirOYeHNM nuTanus cyetynk DD2 ycranaBinuBaercs B Hy-
neBoe coctosinue (0000), a konaencatop Cl HaumHaeT 3apsHKaThCS
yepe3 pesuctop RI1. Ilpm KpaTKOBpEMEHHOM Ha)KaTuM Ha OJIHY H3
kHoMnok SB1-SB9 konaencaTop Cl paszpsbkaercst uepes3 OJIMH U3 Pe3u-
ctopoB R2-R5 (B 3aBUCHUMOCTH OT Ha)KaTOW KHOIKH), & CYETUYUK ITPHU-
HHUMAET OJIHO W3 JIEBATH COCTOSHHUH (JIECSATOE COCTOSTHUE — UCXOIHOE,
0000). Ha BriBoge 8 mukpocxembl DDI ycranaBmuBaeTcs ypOBEHb
JIOTUYECKON €JIMHMIIBI, U 4epe3 pe3uctop RE 3apsikaercs KoHaeHca-
top C3. ITapamerpsl nieniu R8C3 BrIOpaHbI TaK, UTO BKIOYEHUE T'E€HE-
paropa 3aJepKaHo Ha Bpems pa3psaa konjaeHcaropa Cl.
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Bapuant NeS. 3BoHoK

CurHan remeparopa OCHOBHOT'O TOHA, COOpaHHBIM Ha 3JIEMEHTaX
mukpocxembl DD, mocrymaer Ha Bxon —1 genurens yactorsl DD6. C
BbIX0Ja (BbIBOJ 13) 3TOM MUKPOCXEMBI UMIYJIbChl MAJION JIUTEIIBHO-
CTH momnajaaroT Ha Bxoja D-tpurrepa DD3.2, ¢popmupyromiero u3 HUx
CUTHAJI «MEaHJIp», KOTOPBIA IIOCIE YCWIEHHS TpaH3ucropom VT3
npeobpasyercst nuHaMuueckoi royoBkoid BA1 B 3Byk. Ton (dacTtoTta)
3ByKa 3aBUCUT OT Kod(pduLMEeHTa JejeHus AeauTtens 4actoTsl DDO,
OMpeaeISIEMOr0 KOJIOM Ha ero mH(opmaimoHHbIX Bxojgax DI1—DS.
Kopx ke Ha 3TUX BXOJIaX MUKPOCXEMBI OAAEPHKUABACTCS MTOCTOSIHHBIM
B T€UEHUE TaKTa U MTHOBEHHO, 0€3 TaKTa May3bl, U3BMEHSAETCS Ha Jpy-
roil Mo Clajy TaKTOBOTO UMITYJIbca, mocTynaromiero Ha Bxoa C2 (BbI-
BoJl 8) peructpa DDS5, pabotaromiero B pexxume mnapajuiebHOW 3a-
rpy3ku. [Ipu 3Tom ko7 ¢ Bbixoq0B 1. 2, 4, 8 cuetunka DD4 dukcupy-
€TCd Ha BBIXOJAX pErucTpa Ha BpeEMs CIEAYIOWIEr0 TaKTa.
Cuetunk DD4, HEnpepbIBHO CUHUTAIOMIMN HUMITYJIBCHI, MOCTYHAOIINE
Ha ero Bxoa Cl oT reHepaTopa OCHOBHOI'O TOHA, SIBJSIETCS TATYHMKOM
CIy4aHbIX urcen oT 1 1o 15, koTopsie U onpeaensitoT Ko3hPUuuueHTt
NEJEHUs JEIUTENs Y4acTOThl OCHOBHOIO TOHA B IIEJOE€ YHUCIO Pas.
Pene BpemeHH, noaiepKMBAIOIIEE 3BOHOK BO BKIIFOYUEHHOM COCTOSIHUU
6...10 c, coOpano Ha 6a3e Tpurrepa llImurra. [Ipn HaxkaTuu Ha KHOM-
ky SB1, HaunHaetr paboTtath OJ0K NMUTaHUA, TpaH3UCTOP VT2 OTKpHI-
Baercs, cpabarbiBaeT pene K1 u kontakramu K1.1 61okupyeT KHONKY
SB1. Yepes 6...10 ¢ manpsbkenne Ha KoHIAeHcaTope C3, 3apsKaromem-
cs yepe3 pesuctop RS, gocturaer 3HaueHus, Mpu KOTOPOM OTKpbIBa-
ercs Tpan3uctop VT1. B pesynbrare Tpurrep mepekiIro4acTcss B UC-
XOJIHOE cocTosiHue, oomoTka pene K1 obecTtounBaeTrcss U 3BOHOK OT-
KJIFOYAeTCs OT CETH.
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Bapuant Ne6. BXogHO# e/ Te/Ib YaCTOTHI

[IpennaraeMblid JIEJIUTENb, OCYIIECTBISAET JEJIEHUE YaCTOTHI
BX0oJHOrO curHaia Ha 100. [IpyHunnuaneHas cxema yCTpoucCTBa MPH-
BeJIcHa Ha pucyHke. Ha ero Bxoje BKIIFOUEH IBYCTOPOHHUU JTHOJIHBIN
OTPAHUYUTEINb, 3AMUIIAIIMNA OT neperpy3ku tpanzucrop VT1 npu
nojiaue Ha BXOJ YCTPOMCTBA CUTHAJIOB O0JbIoro pasmaxa. Kackaa Ha
mukpocxeme DD1 Beimonnsier ¢pynkuuto nenurens Ha 10. Ha tpan3u-
ctope VT2 cobpaHo yCTpOIMCTBO COTJIacOBaHUs ypOBHEN CUTHAja BHI-
xoaa mukpocxeMbl ICJI ¢ Bxogom mukpocxemsl TTJI DD2, Toxe BbI-
noJsiHsitoned ponp aenutens Ha 10. B pesynbrate o0umit koadduiu-
€HT JICJICHUS BCcero yctpoictBa coctanisgeT 100.
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Bapuant Ne7. ABTomart cBeTOBBIX 3 deKTOB

ABTOMAT CIOCOOEH YIPaBISATh CEMbIO HATPy3KaMU-TUPJISTHIAMH.
[Ipryem B KauecTBE TUPISH] JOMYCTUMO HMCIOJb30BaTh €IUHUYHBIN
UCTOYHUK CBE€TAa — MUHHMATIOPHYIO JIaMIy HAaKallMBaHUs, HaIpPHUMED,
tuna CM wuimm cBeroamon cepuit AJI102, AJI307. Ilpu xemanuu
Harpy3Ky MOKHO COCTaBUTh M3 JBYX-TPEX IMOCIEHOBATEIBHO COECIH-
HEHHBIX TAKUX MUCTOYHUKOB. [IUTaeTcss aBToMaT OT UCTOUYHUKA HAIPS-
)kenuem 4,5...12 B, B kauecTBE KOTOPOr0 UCIOJb3YETCA aKKYMYJISTOP,
JIBE TIOCJTIE0BATENIbHO coequHeHHble Oatapen 3336J1 wim cereBoii
Oiok muTaHus. B aBTOMaTe HMCHOJNB30BaHbBI JIBE MUKpocxembl. Ha
tpurrepe DDI1.1 BbIOJHEH TeHEpATOp HMITYJIHCOB, YacTOTy (U
CKBaXXHOCTb) KOTOPOTO MO>XHO H3MEHSITh NMEPEMEHHBIM PE3UCTOPOM
R1. Tpurrep DD1.2 BxIIfoY€H MO CXEME CYETHOTO TPUITEpPA — €r0 HH-
BEepCHBIN BbIXOJ (BbIBOA 12) coenuueH ¢ BxogoM D (BbiBox 9), a Ha
Bx07 C (BeiBOA 11) mocTymaroT UMITYJIBCHI ¢ BBIXO/1a TiepernoaHenus P
(BeIBO 2) cuetumka-aemudparopa DD2. Ilpsimoii BeIXOJ Tpurrepa
DD1.2 (BeiBox 13) moakitodeH K BXOAy S (BbIBOA 6) cUeTUYHKA-
nemmdparopa DD2. Ilocne noctymiaenus Ha Bxoja C cueTdMka-
nemrdpaTopa AECATOro UMITyJIbca coctosgHue tpurrepa DD1.2 uzme-
HAETCA HA MPOTUBOIOJIOKHOE, YTO BBI3BIBAET N3MECHEHHUE HAMPSKCHUS
Ha BBIXOJIaX a-g CYETYHKa-Aemudparopa, K KOTOPHIM MOAKIIOYCHBI
Harpy3ku. [Ipu ncnosb3oBaHUM ManoradapUTHBIX JaMIl UX MOJKIIO-
YAaKT K BBIXOJaM MHUKpocxeMbl DD2 wyepe3 cornacyromuyil Kackal,
BBINIOJIHEHHBIA HAa TPAH3UCTOPE, AOMYCKAIOIMIEM COOTBETCTBYIOIIUN
TOK KoJuleKTopa. B menu 6a3sl TpaH3ucTopa 00s3aTeIbHO YCTaHABIIH-
BAIOT OIPAHUYUTENIBHBIM pPEe3UCTOp ROr, CONMpOTHUBICHUE KOTOPOrO
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JOJKHO OOecleurBaTh HACBIILIEHUE TpaH3uCTopa. B ciyyae ucmosib-
30BaHUS CBETOAMOAOB KAXKABIM U3 HUX HYKHO MOJKIIFOYUTH Yepe3 pe-
3uctop RH. KoHeuHO, Ha BETKE-€1KE MOXKHO YKPENHUTh U MUHHATIOP-
HBbIC JIaMIIbl, U CBETOAMOJBI — CBETOBOM 3(PHEKT TOJBKO YCHUIIUTCH,
O0COOEHHO MPU COOTBETCTBYIOIIEH OKpACKe JaMIl ¥ MOJ00pe CBETOIU-
OJIOB Pa3HOTO LBeTa CBeUeHUsA. [IpONOIKUTENBPHOCTh CBEUYEHUS THUP-
JSTHI Y TIay3 MEXY UX 3aKUTAHUEM 3aBUCUT OT YaCTOThl UMITYJILCOB,
MOCTYIAIOMINX HA CYETHBIN BXOJ MUKpocxembl DD2.

AT 4700 RI 10K

:.,w,?f ﬁiﬁm .
w7 O KITGHE: o &
s 14 - £T]al% VTt ;
o 2Z et |22 |
1 xiss 42 ek |
£2 ...—'-—_?_f?_ 7 sl |z g P
1 xis8 1%} Ny @" =
] |
AL S I o 1 I P PR P A F 3 /7
Bl JAr
Va2 Ka521 |
Ii.f T +£— e "
I gnr N G187 K B8 1%
- H176TMZ 201, B2 21, 72
Vi B

Bapuant Ne8. L{ludposoii Taiimep 1/ 3JIEKTPOOBITOBBIX

MAalllMH ¥ MPUOOPOB

TaiiMep paccurTaH Ha OTCYET OT OJHOIO J0 JECBATH OJIMHAKOBBIX
BPEMEHHBIX HMHTEpPBANOB. [IpH 3TOM €AWHUYHBIA MHTEPBAT MOXKET
OBITH OT JOJIEH CEeKyHIBbI JO0 JECSATKOB 4acoB. IIpemycMoTpeHa BO3-
MOKHOCTh MEPEKIIOUECHUSI TAaMEpPa B UCXOIHOE COCTOSTHHE JIO0 UCTE-
YeHUsl 3aJJaHHOTO0 HMHTEpBaJia, a TaKXe TMepe3anyck ¢ J00aBlIEHHEM
BPEMEHHU K YK€ OTCUATAHHOMY MHTEpBaly. 3aJalolluid T€HEpaTop U
JNEIUTENb  YacTOThl  BBINOJHEHBI HA  YacOBOM  MHUKDPOCXEME
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K1761AE12(DD1). B 3aBrucuMOCTH OT HEOOXOAMMOMN TOYHOCTH OTCUE-
Ta, BO BPEMS3aIal0IICH 1IEMHU reHepaTopa MOKET ObITh KBAPLIEBBINA pe-
3oHatop ZQ1 Ha yactoty 32768 I'li, a Takxke RC- winum LC-nenu, kak
onucaHo B [3]. JlJisi eAMHUYHBIX UHTEPBAJIOB, MPEBBIIAIOMNX | MUH,
Ha BbIxoje M mukpocxembl DDI cieayer BKIHOYUTH JTOMOJHUTEb-
HBIE JICJIATENN YaCTOTBHI.

Nmnynbewl, cneaytomue ¢ yactoramu 1/60 't (MUHYTHBIC) U
32768 T'u, cymmmupyrorcsa anemenToM DD2.2 w pnanee moctynaroT Ha
CUYETHBIN BXOJl IECATUYHOIrO cueTyuka-aemudparopa DD3. Umnyinb-
Chl T€HEpaTopa MpoXoiT dyepe3 anneMeHT DD2.1 nmumbs Torma, korga
Ha €ro BxOoJ 2 MOCTYIAeT CUTHAJ HU3KOTO YPOBHSI C BhIXOJa Jemud-

paropa MukpocxeMbl DD3 depe3 KOHTaKThl OJHOM M3 HaXKaThIX KHO-
nok SB2 — SB10.
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Bapuant Ne9. UMuUTATOP NIECOYHBIX YACOB HA CBETOAMOAAX

IIpocras cxeMa Ha ONEpPalMOHHOM YCHIIUTENE U ABYX CBETOJIHO-
Jlax TMO3BOJIAET MOCTPOUTh YCTPOMCTBO, UMUTHUPYIOIIEE MTECOUYHbBIC Ya-
Chbl, KOTOpbIE pabOTAIOT KaK TPEXMUHYTHBIN TaliMep. CxeMa COJIepKUT
JIBa CBETOAMOMA, ABA ONEPALMOHHBIX YCUJIUTENSI U HECKOJIBKO HaBeC-
HBIX JJIEMEHTOB. /{715 3amycka Taiimepa pa3sMbIKaeTCsl IEepeKIodaTeib
S1. B pesynbraTe cBetonnon D2 HaumHaeT cBETUThCS Bee sipue, a D1
TYCKHEET; JaHHBIA MPOLECC MPOJOIIKACTCA A0 TE€X IMop, moka D2 He
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OTKPOETCsSl MOJIHOCThIO, @ D1 He Oyner 3amepT, oTMeudas HUCTEUECHHE
BPEMEHHOTO MHTEpBaia. [Ipyu 3TOM JOTMYECKHl BBIXOJ MEPEKIIOYACT-
Cs U3 COCTOSIHHSI C HU3KAM YPOBHEM B COCTOSIHUE C BBICOKHUM YpPOB-
HEM.
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Bapuant Nel(. YMHOKUTEIb 4YaCTOTHI

YCTpOUCTBO YMHOKEHUSI YaCTOThI, HA BBIXOAE KOTOPOTO YHCIO
UMITYJIbCOB B HEKOTOPOE IIEJI0€ YHMCJIO pa3 OoJibllie, YeM TOJaHO Ha
Bx0J. Bxognsie ummynscel U, nogatoT Ha GOpMUPOBATENH, BHITOTHEH-
HbI Ha Mukpocxeme DDI1. HezaBucumo OT NpoaoKUTENBHOCTH
BXOJHBIX MUMITYJIbCOB, HA HEMHBEPTUPYIOUIEM BBIXOJIE€ (BBIBOJ 6 MUK-
pocxembl DD1) popMupyroTcst KOpOTKHE UMITYJILChI BEICOKOTO YPOBHS,
JUIMTEIBHOCTh KOTOPBIX OMNpeAessieTcs napamerpamu snemMeHToB Cl,
R1 1 BcTpoeHHOro CONMpOTHUBICHUS MUKpOcXeMbl (0kojo 2 kOm). Ile-
PHOJ UX CJIEIOBAHUS COOTBETCTBYET MEPHUOTY BXOAHBIX HMITYJIHCOB.

CdopmupoBaHHbIE KOPOTKHE HMITYJbCHI ITIOCTYIMAIOT Ha JBa
BXOJa (BBIBOJBI 2 W 3) CUETUYMKA, BBIIIOJIHEHHOIO HAa MHKPOCXEME
DD2, u oOnynstoT ero. Ha getsipex Beixomax cuetunka (FO — F3)
yCTaHaBJIMBaeTcs ypoBeHb Jor.0, a Ha BbIxoAe aneMmeHta DD3.3 —
YPOBEHb JIOT. 1, HE3aBHUCUMO OT MOJIOKEHUS mnepexkiroyaresnss SAl.
Yposens nor.1 Ha ogHOM W3 BXOJ0B 3ieMmeHTa DD3.4 (mpomomxu-
TEJIBHOCTh JEUCTBUSA TOTO YPOBHS COBHAJAET C JJIUTEIBHOCTBIO Ie-
pYoJia BXOJHBIX HMMITYJIbCOB) pa3peuiaeT MPOXOXKJICHUE CEPUU HUM-
IyJIbCOB MO BTOPOMY BXOAY OT T'eHeparopa Ha anemeHtax DD3.1 u
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DD3.2. C Beixoaa snemenTta DD3.4 umiynbChbl NOAAOTCA HA CUETHBIN
BXx0J Mukpocxembl D02 (BeiBog 14). BeixonHble MMIYJIbChI MTPEKpaA-
TATCS, KOrJa Ha BXoj aneMeHTa DD3.3 OyneT mojaad ypoBeHb Jior. 1.
DTO 3aBUCHUT OT MOJOXKeHUsA nepekiouarens SAl. B nonoxenun 1
(«x2») ypoBeHb JOT. 1 MOABISETCS TOCIE MTPOXOKICHUS JBYX UMITYJIb-
COB II0 CYETHOMY BXOAY, T. €. YCTPOMCTBO YMHOXA€T BXOJHBIC UM-
MyJIbCHI B JIBA pasa, B MOJIOKEHUU 2 («x4») — B UEThIpE pa3a U B MOJIO-
*KeHuu 3 («x8») — B BOCEMb pas.
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Bapuant Nell. JxoHoMUYHBI nTpeodpa3oBaTesib KOAA /I

CEMUIJICEMECHTHOI'0O MHAUKATOPA

Curnansl Ha npeoOpaszoBatesib koga DD3 mocTymnarT ¢ BbIXo1a
yeTeipexpaspsaaoro cymmaropa DD2. Ha sanmementax DD1.1 —DDI1.3
coOpaH BCIIOMOTATENbHBIN y3€J, CPAaBHUBAIOIIUN BXOJIHOW KOJ C KO-
noM yucia 10. BxonHoi koa 0TOOpaxaroT IBa CEMUAJIEMEHTHBIX HH-
nukatopa HG1 u HG2, cooTBeTCTBYIOIIKE pa3psjaM €IUHUIL U TECAT-

koB. MuaukaTop HG2 BeicBeunBaeT TOJIbKO 1Udpy 1.
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Bxonnbie curHanel y3ia nmojaroT Ha Bxoanl Al, A2, A4, A8
cymmaropa DD2. Ecin Ha BXOA€ AEUCTBYET CUTHAI C KOJOM YMCIIA,
MEHBIIIEr0 AECATH, HA BhIxoAe ajemeHTta DD1.3 Hu3kuii ypoBeHb. Ha
Bxoaax Bl, B2, B4, B8 nipu 3TOM TakKe HU3KUU YPOBEHB, ITOITOMY
BXOJIHbIE CUTHaJbI MpoxoAsaT Ha aemudparop DD3 6e3 uzmeHeHuil.
Koraa Ha Bxoje npeobpazoBarens nossisieTcst ko yucen ot 10 mo 15,
Ha BbIXOJIe aneMeHTa DD1.3 Bo3HHKaeT BhICOKUM ypoBeHb. Ha BXobl
Bl1, B2, B4, B8 cymmaropa DD2 tenepp noctynaer ko uucina 6. Ha
nemudparop DD3, takum 06pa3omM, TOCTyHaeT KOJ CYMMbI BXOJHOTO
yucia U mecTtu. s yeTblpexpa3psaHoro JBOMYHOTO KoJja mpubaBiie-
HUE IIECTHU 3KBUBAICHTHO BhluMTaHuto necsitu. Muaukarop HG1 npu
3TOM BbICBeunBaeT udpsl ot 0 10 5. HanpsikeHre BRICOKOTO yPOBHS
¢ Bbixoja aniementa DD1.3 otkpeiBaeT Tpan3uctop VT1, B pe3ynbrare
yero unaukarop HG2 noxkassiBaeT enunauily. B aTom mpeobOpaszoBarte-
JIe BCE TPU MUKPOCXEMBI ITOTPEOIISIOT CYMMapPHBIN TOK OKOJIO 75 MA.
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Bapuant Nel2. @opmupoBaresib 33JaHHOT0 YHCJIa HMITYJIbCOB

YcrpolicTBO, MPUHIMITHANIBHAS CXEMa KOTOPOTo M300pakeHa Ha
puc. 1, bopmupyet m10060€ 3a]aHHOE YHCIIO UMITYJILCOB B IIpeeiaax OT
1 1o 10. OHO MOXeT OBITh UCIOJB30BAHO B MPUOOpPaX KOHTPOJIS pa-
00TbI IU(PPOBBIX Y3JI0B, B KdpaTOpax KOAOB WU KOMaH, B KOMMY-
taTopax ¥ T.M. OT HW3BECTHBIX YCTPOWUCTB MOAOOHOTO0 HAa3HAYCHUS
dbopmupoBaTeNib OTIUYACTCS MPOCTOTONM MOCTPOCHUS, HEOOJIBIINM
YUCJIOM HMHTErpaJIbHbIX MHKPOCXEM, a Takxke maynou (He Oosee 4,5
MBT) notpe6asieMoit MOIITHOCTBIO, YTO TIO3BOJISIET UCIIOIB30BaTh €0 B
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npubopax ¢ aBTOHOMHBIM MUTaHUEM. HacToTa clieIoBaHUS UMITYJIb-
coB Ha Beixojae ¢opmuposatens — ot 0,1 I'u qo 1 MI'ny (mpu yka3aH-
HBIX Ha cXeMe HOMMHaJIaxX 31eMeHTOB R7, C3 oHa nmpumepHo paBHa 10
I'1), ckBakHOCTh — 2. YCTPOUCTBO COJEPKUT YNPABISIEMbIA MYJIbTH-
BuOparop (DD3.2, DD3.3, DD4.1), cuetunk (DD2), snemeHT coBma-
nenus (DD3.1) u y3en 6mokuposku (DD1, DD4.2, VD13).

Yucao UMITyIbCOB B MOCHUIKE OMPEEISAETCS BBEJCHHBIM B CUET-
YUK (C MOMOIIbIO mudpaTopa B ABOMYHOM KOJIE) YUCIOM, JOIOJHS-
omumM ero 0 10. YToObl MoayduTh CEpUI0 U3 JECSITH UMITYJIbCOB, B
c4eTUYUK BBOIAT uuciio 10 (o ToM, Kak (pOPMHUPYIOTCS MOCHUIKA HM-
yJIbCOB B 3TOM ciy4ae, Oyaer pacckazaHo nanee). [locnegnuit um-
MyJIbC MOCBUIKU MEPEBOAUT cueTuuK B HyseBoe coctostHue (0000), u
Ha BBIXOJIC DJIEMEHTAa COBMAJCHUS TOSBISETCS HaNpsHKEHUE, 3arpe-
niaromiee padboTy MyJIbTUBHOpATOpA.
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Bapuant Nel3. ABTomart cBeTOBBIX 3 (eKTOB

ABTOMAT CIOCOOEH YIPaBIsATh CEMbIO HArpy3KaMU-TUPJISTHIAMH.
[Ipryem B KauecTBE TUPISHI JOMYCTUMO HMCIIOJIb30BaTh €IUHUYHBIN
UCTOYHUK CBE€TA — MUHUATIOPHYIO JaMIy HAaKAIMBAaHUS, HAapUMeEp,
tuna CM wnm ceeroguon cepunt AJI102, AJI307. B aBTomare ucnosb-
30BaHbl JIB€ MUKpocxeMbl. Ha Tpurrepe DDI1.1 BbimosHeH reHeparop
UMITYJIBCOB, YaCTOTY (M CKBaKHOCTbH) KOTOPOrO MOKHO M3MEHSTH Ie-
peMmeHHbIM pe3uctopoM R1. Tpurrep DD1.2 BkItoYeH Mo cxeMe cueT-
HOT'O TPUTTEpAa — €ro UHBEPCHBIN BBIXOJT (BBIBOJ 12) COeAMHEH C BXO-
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noMm D (BeiBoa 9), a Ha Bxoa C (BbIBOJ 11) mocTynarOT UMITYJIBCHI C
BbIXOJla TmepenoyiHeHuss P (BbIBoA 2) cueruuka-gemmudppatopa DD2.
[Ipsamoit Beixoa Tpurrepa DD1.2 (BbiBoa 13) moakitoueH K BXOIY S
(BeiBoa 6) cueruuka-aemmdparopa DD2. Tlocne moctyruienus Ha
Bx0J C cueTuuka-aemudparopa JeCIToro UMIYJbca COCTOSSHUE TPUT-
repa DD1.2 u3mMenseTcs Ha NPOTUBOMOJIOKHOE, YTO BBI3BIBAECT U3MeE-
HEHME HaMpsHKEHUS Ha BBIXOJIAX a-g cueTyuKa-aemudparopa, K KOTo-
pbIM MHOJKIIOYEHBI HArpy3ku. [IpolomKUTENbHOCTh CBEYEHUS THUP-
JISTHIT ¥ TTay3 MEXKIY UX 3aKUTAaHHEM 3aBUCUT OT YaCTOThI UMITYJIbCOB,
MOCTYIAIOMNX Ha CYETHBIA BX0J MUKpocxeMbl DD2. IInaBHO 3Ty ya-
CTOTY MOYHO H3MEHSTh MEepeMeHHbIM pe3uctopoM RI1, a rpybo —
nogoopom kouaeHcaropos C1 u C2.
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Bapuant Nel4. MoayasTop/nemMoayasitop

Monynsitop/neMmoayaaTop npeAcTaBiisieT COO0NH yCTPOMCTBO BbI-
oopku-xpanenus (YBX) MrHOBEHHBIX 3HAYEHHUI BXOJHOTO CUTHAajIA .
Kitoun coctosT u3 nmapajuiesIbHO COCIMHEHHBIX U MOoYepeaHo pado-
TaOIIMX MOJIEBBIX TPAH3UCTOPOB. OHM YIPABISIIOTCS HMITYJIbCAMH



76

omnpoca MOJIOKUTEIbHOW MoJisipHOCTH, (GopmupyeMbiMu RC-1ienou-
KaMH U3 MepeHUuX (PPOHTOB MPSIMOYTOJIBHBIX UMITYJIbCOB, BhIPAOAThHI-
BAEMbIX JIETUTENAMH 4acToT Ha Tpurrepax DD2. U3 3aguux GpoHTOB
BBIPA0ATHIBAIOTCA OTPHUIATEIbHBIE HMITYJIbCHI, CIYyXKallue sl KOM-
NeHcaluu BpeaHoro 3¢¢dexrta MPOHUKHOBEHUS YIPABIISIONIETO HUM-
IyJbCa B KOMMYTHPYEMYIO PEAJIbHBIM KJIIOUOM LEeNb. TOKOBBIM pe-
KUM KIIF0Ya MOJIYJATOpa JIOIMOJHUTEIBHO CHUXKACT TAaKyKH) BEPOST-
HOCTh B ciiydae 0ombiioro pazopoca HomuHanoB RC-nienouek. B may-
3aX KJIFOYM 3aepThl IOCTOSSHHBIM HANPSKEHUEM Ha KaHaJIaX, MoJyda-
€MbIM IIyTE€M BBIIPSAMIIEHUS UMITYJILCOB OIPOCa P-N MEPEeXOJaMu 3a-
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Bapuanrt NelS. Ilepexiarouyaresb Tpex UPJIsTHI

[lepekitouarenib MO3BOJSET MOMYYUTh 3PHEKThl «Oeryume or-
HU», «Oerymas TEeHb» M «HAKAIUIMBAIOLIEECS» BKIFOUECHHE-BBIKIIO-
yenue rupasaia. Ha mynerumiexkcope DD1.1 u tpan3zuctope VT co-
OpaH 3ajaroluil reneparop. Yactory BbIpadaThIBAEMbIX UM HMITYJIb-
COB MOYKHO IIJIJABHO M3MEHATHh MEPEMEHHBIM pe3ucTopoM R2 B mmpo-
kux npenenax. [loctpoenune reneparopa Ha OXHOM W3 MYJIBTHILIEKCO-
poB MuKpocxeMbl DD 1 mo3B0JIMIIO COKpATUTh 00IIEe YHUCIIO KOPITYCOB
Mukpocxem. MHpopmanmoHHsie BXxojabl MyJsbTuiuiekcopa DDI1.1 co-
€IMHEHBl BMECTE, II09TOMY MU JIFOOBIX CUTHAJIaX Ha aJpeCHOM BXOJI€
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OH paboTaeT Kak nmoropurelib. CUTHaM ¢ BbIXO/a 3aJal0IIero reuepa-
TOpa NOCTYIAET Ha JEJIMUTENb YaCTOTBl HA TPH, BBIINOJIHECHHBIM HaA
tpurrepax DD2.1 u DD2.2. CkBa)XHOCTh CUTHaJIa Ha BBIXOJIE€ TPUITE-
pa DD2.1 paBna 3/2, a Ha Bbixojae Tpurrepa DD2.2 — 3. K ogHomy u3
BBIXOJIOB JICJIUTENS YaCTOTHI MOJKIOUYEH BOCBMUPA3PSIHbIA CUETUHK,
coOpaHHbIi Ha MUKpocxeme DD3.

Ha mukpocxeme DD4 moctpoeH Tpexpas3psaHbld PEBEPCUBHBIN
peructp casura. Ponb MHPOPMAIIMOHHOTO BXOJla PETHCTpPa UTParoT
coequHeHHble BMecTe BXoJbl DO m D3. [Ipu HU3KOM JOrH4ecKom
ypoBHe Ha Bxoje EL mpoucxoaut casur uHpopmaluu BIpaBo, a mpu
BBICOKOM — BJIEBO. OT ypOBHSI HAIPSXKEHUSI HA 3TOM BXOJI€ 3aBUCUT
HaIpaBJICHUE NEpeKIIoYeHus rupasHia. Ha oObeIMHEHHbIE TaKTOBbBIE
BX0J1bl C1 1 C2 nmocTynarT UMITYJILCHI € 33JJaF0IIEr0 T€HEepaTopa.
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[TociienoBaTeNbHOCTh UMITYJIBCOB, MTOCTYIAIONIAS HA BXOJl PETH-
cTpa, popmupyercs ¢ momoIipio MyJisTumiekcopa DDI1.2. Eciu Ha
anpecHslii BXxoa nogaH kox 0, Ha Bxox peructpa DD4 noctynarot nMm-
MYyJIbChI BBICOKOTO YPOBHS CO CKBAXKHOCTBIO 3/2, UX YacToTa B TPH pa-
3a MEHBIIE YacCTOTHI 3aJaroliero reseparopa. [Ipu stom nmocinenosa-
TEeILHOCTh 3aKUTaHUS THUPJSHA COOTBETCTBYET 3h(PeKTy «Oerymme
oram». Korga Ha aapecHOM BXOAE MPUCYTCTBYET KOJ 2, HA BBIXOJE
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MYJIBTHIUIEKCOPA TTOSBIISIOTCS HUMITYJIbCHI CKBOXKHOCTH 3. B aTOM city-
gae oOpasyercs 3¢ ekt «Oerymas TeHb». Eciu ke Ha agpecHOM BXO-
ne kon | wim 3, Ha BBIXOJ MYJIBTHUIIEKCOPA MPOXOIUT CUTHAI C BBI-
xona mepBoro paspsna cuetynka DD3.1. Curnan umeer gopmy me-
aH/pa, a 4aCTOTa UMITYJILCOB B IIECTh pa3 MEHBIIE YAaCTOTHI 3a/1ar0IIIe-
ro reseparopa. Takas MociaeaoBaTeIbHOCTh UMITYJILCOB HEOOXOaMMa
JUTS TIOJTYUYEHUS «HAKAITUBAIOIIETOCS BKIFOUCHHSI-BBIKITIOUCHUS TH-
JSTHT.



