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1 OPTAHM3AIIUA JUITJIOMHOI'O IPOEKTUPOBAHUSA

1.1 O01mue moJI0KeHuA

1.1.1 Jurutomusblil ipoekT (paboTa) SIBIISETCS BBITYCKHOW KBAIM(UKAITMOHHON
paboToii, TpeAcTaBisIONeH C000W 3aKOHYEHHYI0 CaMOCTOSTEIBHYI0 HAay4YHO-
HCCJIEI0BATENBCKYI0, KOHCTPYKTOPCKYIO, MTPOU3BOACTBEHHO-TEXHOJIOTMYECKYIO, UH-
KEHEPHO-IKOHOMHUYECKYIO WM OpraHU3allMOHHO-YIIPABIECHYECKYIO pa3padOTKy CTy-
JEHTA-JUIIOMHHUKA, MO3BOJISIONLYIO ONPEAEIIUTh €r0 TEOPETUYECKYI0 M MpaKTHye-
CKYI0 TOTOBHOCTb K BBIIIOJIHEHUIO COLIMATIBbHO-NIPO(ECCUOHAIBHBIX 3a/1a4 M0 CHEIH-
aTbHOCTH (CTICIAII3AIINN ).

1.1.2 ConepxaHueM OunjiomMHo20 npoekma SIBISIOTCS IPOCKTUPOBAHUE U KOH-
CTPYHUPOBAHHUE U3/CIHS B IIEJIOM WK €ro (yHKIIMOHAIBHO 3aKOHYCHHOW YacTH, Pa3-
paboTKa TEXHOJOTHYECKOrO TMpollecca TMPOM3BOJCTBA, CO3/JaHUE allapaTHoO-
MIPOTPAMMHBIX CPEACTB, HAXOXIACHUE WHKCHEPHO-dPKOHOMHYECKOTO W yIpaBlICHYE-
CKOT'O PEIICHHS TI0 MOBBIICHHUIO 3P (HEKTUBHOCTH MPOU3BO/ICTBA.

1.1.3 CoaepkanueM OuniomHol pabomol SBISIOTCS HAyIHBIC W SKCIIEPUMEH-
TaJbHBIE UCCIICIOBAHUS MO OJHOMY W3 HOBBIX BOMPOCOB B OOJIACTH CO3/IaHUS TEp-
CHEKTUBHBIX TEXHUYECKUX CUCTEM, TEXHOJOTHUECKUX MPOIECCOB U MPOU3BOJICTB, UX
nH()OPMAITMOHHOE, aITOPUTMHUYECKOE M MPOTrPaMMHOE OOECTieUeHHUE, MONCK WHIKe-
HEPHO-dKOHOMUYECKAX W YIPABICHYECKUX PEIICHUH, MOBBIMIAIOMMX 3(P(HEKTHB-
HOCTB TIPOM3BOJICTBA.

1.1.4 TemaTuka IUIJIOMHBIX ITPOEKTOB M padOT €XKEroJHO pa3padarbiBaeTcCs
npopuINpyrOmUMHA KadeapaMu C y4eToM CHEIHaJbHOCTH CTYAEHTOB M JOJDKHA
OBITh CBsI3aHa C PEIICHUEM KOHKPETHBIX 33/a4 NMPEANPUATHI U OpraHu3aluii, Ha KO-
TOpbIE pachpeieNieHbl CTYIeHTHI (KypcaHThl), uin ¢ Tematukoit HUP, BeimomHseMbIx
B YHUBEPCUTETE U IPYTUX YUPEKICHUAX.

TeMbl JUIIIOMHBIX TPOEKTOB (PaboT) B 3aBUCUMOCTH OT 00bE€Ma U CIO0KHOCTH
penraemMbIX 3a/1a4 MOTYT BBITIOJIHATHCS KaK UHAUBUIYAIbHO (OTHUM CTYIAEHTOM (Kyp-
CaHTOM)), TaK U KOJUIGKTUBHO, €CJIM JJIsl BBITIOJHEHHS MPOeKTa (PaboThl) PUBIICKA-
€TCSl HECKOJIBKO CTYAEHTOB (KypcaHToB). [Ipuuem aJig kaxaoro cryjaeHTa (KypcaHTa)
onpenensieTcs KOHKPETHBIN pa3/ien KOJJIEKTUBHO BBITIOJHAEMOIO MPOeKTa (padoThl).
B 3TOM cnyyae Ha3BaHME TEMBI JOJKHO COCTOSITh U3 IBYX YacTei: Ha3BaHUs KOJIICK-
TUBHO BBINOJHIEMON TEMbI U Ha3BaHUA pa3padaTbIBAEMON CTYAEHTOM (KYypCaHTOM)
noATeMsI (pazaena). Mexay Ha3BaHHSIMU CTaBUTCS TOYKA.

1.1.5 Tlo kaxmoi Teme AUIUIOMHOTO MpoekTa (paboThl) Kadenpa ompeaenser
pykoBoautens. PykoBoguTensiMu MOTyT OBITh JIMIIA M3 4uciIa Tpodeccopcko-
IPEnoaBaTeIbCKOr0 COCTaBa, a TAKXKE HAYyYHbIE COTPYIHUKH U BHICOKOKBATU(PUIIU-
POBaHHBIE CTICLIMAJIMCTHI YHUBEPCUTETA U APYTUX YUPEKACHUN U PEATPUSTUH.

B ciiyyae He0OXOJIMMOCTH U O COTJIACOBAHUIO C PYKOBOAUTENIEM JTUIIJIOMHOTO
npoekTa (IUIUIOMHOM paloThl) BhIMyCKarolend kKadenpe NperocTaBisieTcss MpaBo
IpUrianarh KOHCYJIbTAHTOB MO OTIAEIbHBIM Y3KOHAINPABIECHHBIM pa3jieiaM JUIIOM-
HOTO TIPOEKTa (TUTIIIOMHON PabOThI).



1.1.6 IlepeueHs TeM TUILUIOMHBIX MPOEKTOB (PadOT), 0MOOPEHHBIX Ha 3acena-
HUU Kadeapsl, COOOIIAIOT CTyIeHTaM (KypcaHTaM) HE MO3/IHee YeM 3a YeThIpe Hepe-
JIM 10 HavaJia MpeAIUIIIOMHON MPAKTUKH.

CryaenTam (KypcaHTam) IpPeIOCTaBISIETCS MPaBO BHIOOPA TEMbI AUILIOMHOTO
npoekTa (padotel). CTyneHT (KypCaHT) MOXKET MPEUIOKUTh U CBOIO TEMY ¢ 00s3a-
TEJIbHBIM MUCHMEHHBIM OOOCHOBAaHMEM IIeJieco00pa3HocTU ee pa3paboTku. Omnpene-
JIMBIIUCH C TEMOM, CTYJEHT (KypcaHT) 00si3aH HE IMO3JHEE YeM 3a TPU HEJEIH [0
Hayvaja MpeAJIUIIIOMHON MPaKTUKU TOJATh 3asBJICHUE HA MM 3aBeAyIOUIero kade/-
poil ¢ Mpock0Oil YyTBEPAUTh TEMY U PYKOBOJUTENS JTUILIOMHOIO MpPOeKTa (paboThl).
3asBICHUE 3aMOTHACTCS C MTOMOIIBIO MPUHTEPA WU MEYATHBIMUA MPOTUCHBIMH OYK-
BaMH OT PYKH.

[Tpumep oopmieHUS 3asBICHNS PUBEICH B MPUIIOKECHUN A.

CryneHT (KypcaHT) UMEET MPaBO B TEUCHUE MEPBOM HENETU MPEITUTIIIOMHOM
MIPAKTUKH TIOCIIC U3YUYEHUs 3aJaHus 10 AUIUIOMHOMY MPOEKTY (paboTe) u ¢ coryacus
PYKOBOJMTEIIS X0/IaTaiCTBOBAThH Iepe] kKadeapoil 0 BHECEHUH U3MEHEHUM B MEPBO-
HaYaJIbHOE HA3BaHUE TEMBI.

1.1.7 TeMbl OUILUIOMHBIX MPOEKTOB (paboT), UX PYKOBOJUTEINHU, a TAKKE KOH-
CYJIbTaHTBI OT NPOPUIUPYIOUX Kadenp mo NmpeacTaBICHUIO JEKaHOB (PaKyIbTETOB
YTBEPKIAIOTCS IIPUKA30M pEKTopa He mo3fgHee 4yem yepe3 10 nHel mocie Hadana
MPEATUTIIIOMHON TPAKTUKH.

Ecnu B nanpHeleM mo yBa)KUTENbHON MPUYMHE (JOKYMEHTaJIbHO MOJATBEp-
XKJIEHHOI) He0OXOJUMO M3MEHUTh WM YTOUHUTh TEMY JUIIJIOMHOTO MpoekTa (pado-
ThI), TO JIeKaH (paKyIbTeTa MO MPECTABICHUIO Kadeaphl BO30YX IaeT X0JaTalHCTBO O
BHECEHHH COOTBETCTBYIOIIMX U3MEHEHUU B MpHKa3 pekTopa. OIHAKO Takhe U3MEHe-
HUS BO3MOKHBI TOJIBKO 0 OKOHYAHMSI CPOKA MPEAIUINIOMHON MPAKTUKH.

1.1.8 Hanpasienue Ha MPEAUIUIOMHYIO MPAKTUKY CTYACHT (KypCaHT) IMOJIy-
YaeT B COOTBETCTBUU C BEIOpaHHOMN TEMOH AUIIJIOMHOTO ITpoeKTa (paboThl).

[IpeanumoMHasl MpakTHKa MPOBOJAUTCS WHIUBUIYAIBHO B OpPraHU3aIH JII0-
0011 popMbl COOCTBEHHOCTHU, B €€ CTPYKTYPHOM MOJAPa3ACICHUU, COOTBETCTBYIOIIEM
npoduao npodeccuoHaaIbHON MOATOTOBKU CTyAeHTa (KypcaHTa). JlJjisi pyKoBOACTBa
PAKTUKOW Ha3HAYaeTCsl pyKOBOAMUTENb OT OpraHu3anuu (0ObIYHO BEAYUIUH Clielua-
JUCT — PYKOBOJUTENb TUIIJIOMHOTO MTPOEKTAa) U PYKOBOJMTEINb OT BBITYCKAOUIEH Ka-
(denpsl (0OBIYHO KOHCYJIBTAHT 110 AUILIOMHOMY MPOEKTY).

CTyneHThl 3a0YHON W JUCTAHIIMOHHOW (GopM OOYYECHHs TPEIAUILIOMHYIO
MPAKTUKY TMPOXOJAT B OpraHU3alMIX MO NMPOPUI0 cenuaibHOCTH (0OOBIYHO MO Me-
cty pabotsl) wiu B BI'YUP.

1.1.9 Bo BpeMs nmpeAAMIUIOMHOW MPAKTUKU CTYAEHT (KypCaHT) B COOTBET-
CTBHM C TEMOH AUIJIOMHOrO MpoekTa (paboThl) 00s3aH U3YUYUTh TEXHUUYECKYIO J10-
KYMEHTAIMI0, MAaTeHTHbIE W JIMTEPATYpPHbIE MCTOYHUKH, AHAJIOTU TMJIAHUPYEMBIX
pa3paboToK; coOpaTh U CHCTEMATU3UPOBATh WH(POPMAIINIO, HEOOXOTUMYIO NIJIs pe-
HICHUS] TEXHUYECKUX, IKOHOMHYECKHUX, YIIPABIEHYECKUX U APYTUX CHEHUPUIECKUX
3a/lay JAMILUIOMHOTO mpoekTa (padoThl), a Takke AJid pa3pabOTKH MEpONpPUSITHHA,
oOecreynBaomMX O€30MacHOCTh TpyJa WM 3KOJOTMYECKYI0 0€30MacHOCTb, WIIU
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AHEPro- u pecypcocOepexenue. LlenecooOpa3HOCTs BBEJEHUS AAHHOTO pas3fena B
JTUTIIIOMHBIN MPOEKT omnpeensercs npodunupyromiein kaheapoi.

1.1.10 B TteueHue mepBoi HeeaU MPEITUINIOMHON MPAKTUKU MOCIIC YTOYHE-
HUSL CTYJIEHTOM (KypCaHTOM) IUIIJIOMHOM TE€Mbl PYKOBOJUTEIb BBIAET CTYACHTY
(KypcaHTy) 3aJlaHue 10 JTUIIOMHOMY TIPOEKTY (paboTe), onpeaeisieT coaepKaHue u
00beM pazziesioB MpoekTa (paboThl), a TAK)KE COCTABIAET KaJeHIApHbIN 11aH pabo-
Thl. UHAMBUIyabHBIE 3aJlaHUs] TI0O BOMPOCAM SKOHOMHUKH M OpraHU3alluu MPOU3-
BOJICTBA  CTYJACHT-IMIUIOMHUK (KypCaHT) TMOJy4aeT OT MpenojaBaresei-
KOHCYJIBTAHTOB Kadeap 3KOHOMHUYECKOTo npoduist. NHANBUAyaNbHBIE 3aJaHUs T10
BOIIPOCY OXpaHbI TPY/Ia, WK SKOJIOTHUECKON O€301MacHOCTH, WU YHEPTO- U PECypco-
cOepeXeHHUsT  CTYJIEHT-IUIUIOMHUK (KypcaHT) TIOJlydaeT OT MpenojaBares-
KOHCYJIbTaHTa MpoGUInpyromen kadeapol.

CryneHTsl-guruioMHuKH crienrabHocTH 1-28 01 01 «OxoHOMUKA 3IEKTPOH-
HOro OW3HECa» WHAUBUAYAJIbHbIE 3aJJaHUS MO KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
YacTH TMOJIy4aloT Ha Kadeape MPOeKTHUPOBaHUS HHOOPMAIMOHHO-KOMITHIOTEPHBIX
cucteM (ITUKC).

3anaHue B JIBYX JK3EMIUIIpaX B COOTBETCTBMM C TpeOOBaHUSAMHU, M3JI0XKEH-
HbIMM B IyHKTe 1.2.9, yTBepxaaeTcs 3aBelyIOLIUMM BbITyCKarollel Kapeapoil He
MO3/IHEEe CpOKa OKOHYaHWs MpakTuku. [Ipumep odopmiieHust 3amaHusi MokazaH B
HIPUIOXKEHUH b (CpOKH BBITTOJIHEHUS 3TANOB yKa3aHbl YCIOBHO).

[lepBrpiii 3K3eMIUISIp 3aaHUS XPAHUTCS y CTYyACHTa (KypcaHTa) M 3aTeM IOJ-
[IMBACTCS B MOSICHUTEIBHYIO 3alMCKY, & BTOPOH SK3EMIUIAP U 3asBJICHHUE CTYACHTA
(KypcaHTa) 00 yTBEpKIECHHH TEMbl U PYKOBOAMTENS XpaHATCS Ha Kadeape B COOT-
BETCTBUU C HOMEHKJIATYPOU JIEJI.

B TeueHne nepBod HeAenw NPEAAUIUVIOMHOW IPAKTHUKA PYKOBOAUTEIW -
IJIOMHBIX TIPOEKTOB (paboT) OT CTOPOHHUX OPraHM3alUil 3aKJIIYA0T JOTOBOP IMO/I-
psiZia Ha BBITIOJIHEHUE T1€ITarOTHYECKON pabOThl Ha YCIOBHUAX MTOYACOBOM OTUIATHI TPY-
J1a IO HOpMaM, YCTaHOBJICHHBIM B YHUBEPCUTETE.

1.2 Conepsxkanue yacTeil IMIUIOMHOTI0 NMPoOeKTa (PadoThl)

1.2.1 JJuninoMHbBIN TPOEKT (AuIutoMHasi paboTa) J0HKEH COCTOSTh U3 rpadude-
CKOM 4acTH (4epTexu, rpaduku, CXeMbl, JUarpaMMbl, TaOJULIbI, PUCYHKH U JIPYrou
WUTIOCTPATUBHBIA MaTepuai) U pacyeTHO-TOSICHUTEIbLHOM 3aMMCKH, BHITTOJIHEHHBIX B
COOTBETCTBUM C TpeOOBaHUSAMH CTaHAAPTOB EQMHON cHCTEeMBI KOHCTPYKTOPCKOM,
TexHoJorndecko u mporpammuoil nokymentauuu (ECKI, ECTI u ECIIH) u
HATrJIAIHO MPEICTABISIONINX 3aBEPIICHHYIO Pa0OTy U MOJYyYEHHBIE PE3yJIbTaThI.

['padrueckas yacTh AUIMIOMHOTO TPOEKTa (PabOThI) JOKHA OBITH MPECTAB-
JieHa KOMIUIEKTOM KOHCTPYKTOPCKHX, TE€XHOJIOTHMUYECKUX, MPOTPAMMHBIX M JAPYTUX
JIOKyMEeHTOB Ha jiuctax ¢opmara Al. Pazpemaercs BoiOupars popmatel A2, A3 u
A4, KOTOpBIE JOJKHBI OBITH pa3MelIeHbl Ha 001eM JucTte popmara Al.

OO0111ee KOJIMYECTBO JIMCTOB IpaUuecKkoro marepuana (MUHUMYM IIECTh JIU-
ctoB popmara Al) onpenenseT pyKOBOJUTEIb B 3aBUCHMOCTH OT TEMbI JUILIOMHOTO
npoekTa (padotbl). OObEM MOSICHUTENILHON 3aMKUCKU, KaK MPaBuilo, JOJKEH COCTaB-
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as1h 60-80 cTpaHuil meyaTHOro TeKCTa, O0€3 yueTa MPHIOKEHUH CIPaBOYHOTO WIIH
MH(OPMAITMOHHOTO XapaKTepa.

Brinyckaromue kadenpsl pazpabaTbiBalOT U 00€CIEUUBAIOT CTYJIEHTOB (Kyp-
CaHTOB) METOJAMYECKMMHU YKa3aHUSMU IO MOJATOTOBKE, OOPMIICHUIO U 3allUTe JU-
MJIOMHBIX MMPOEKTOB (paboT) C yuyeToM CrielM(pUKH CIIeIUATIBHOCTH.

1.2.2 KoHCTPYKTOPCKHE JOKYMEHTHI BBITIOJIHSIOTCS C COONIIOZIcHHEeM TpeOoBa-
Hu ['OCT 2.605-68 u I'OCT 2.120-73. Ueprexu netaiell MalIMHOCTPOCHHS
JIOJKHBI COOTBETCTBOBATh TexHUUeckuM TpedoBaHusiMm CTh 1014-95, ueprexu coo-
pounbix equnuil — CTh 1022-96.

Cxemnr pazpabateiBatoT B cootrBercTBuu ¢ ['OCT 2.701-2008. Moryt wc-
MO0JIb30BAThCS APYTUE BUABI U THUIBI CXEM, KpOME T€X, KOTOPBhIE YCTAaHOBJICHBI yKa-
3aHHbIM ['OCTom. B Takux ciydasx HOMEHKJIATypy, HAMMEHOBAaHUS M KOJBI 3THX
BUJIOB U THUIIOB YCTaHABJIMBAET BHIMyCKaromias kadeapa.

TexHonOrn4ecKyo JOKyMEHTAIMIO BBINOIHSIIOT C COOII0EHUEM TPEOOBAHMIA
I'OCT 3.1102-81, 3.1104-81, 3.1103-2008, 3.1109-82, 3.1201-85. [IporpammHbie
npoaykThl BeimoJHsoT mo 'OCT 19.701-90.

OdopMmiieHHe TIIakaToB JODKHO cooTBeTcTBOBaThH TpedoBanusM ['OCT 2.605—68.

[IpaBuna opopmiienus rpadhuyeckoro Marepuaia, Haubosee 4acTo pa3padaThi-
BaeMOTI'0 B JIMIIJIOMHBIX MPOEKTax (paboTax), U3JI0KEHBI B pa3jeine 3.

1.2.3 Kaxnpiii JOKYMEHT rpaduueckoil 4yacTH TUIUIOMHOTO TpoekTa (paboTbl)
JOJDKEH UMETh 0003HaueHue (mmgp), KOTOPOE BKIOYAET B ce€0s1 YEThIpeXOyKBEHHBIN
kox yHuBepcuteta ['YUP; neuumansubii HOMep 1o kiaccuduxatopy ECK]]
XXXXXX, narmpumep 421233; nopsAKOBBIA HOMEp rpa@UuecKoro MaTepuaa, HarpH-
mep 005; Bua 1 i TOKyMeEHTA, Hanpumep J1.

[Tpumepsl 0003HaUEHHUS:

I'VP.421233.00121; T'VIP.421415.005PP

1.2.4 TlosicHUTEBHYIO 3aITUCKY BBIMTOJIHSAOT HA TUCTax (hopmata A4 c mpuMeHe-
HUEM MevaTaronmx 1 rpadguueckux ycrpoicts [IDBM. Paszperaercs uckiiouaTh paMKu
1 3JIeMEeHTHI oopMIIeHHs TMCTOB TMosicHuTeNbHOM 3armucku 1o ECKJI. TlosicaurensHas
3armcka odopmirsieTcss B cootBeTcTBUU ¢ Tpeboanusmu ['OCT 2.004-88, 2.105-95,
2.106-96, 7.1-2003.

TpeOGoBanus U mpaBUiia COCTABIECHUS TMOSCHUTEIHLHON 3alHMCKU W3JI0KEHBI B
pasznene 2.

[ToscHuTenbHas 3amucKa JOJDKHA OBITH MEpervieTeHa (3akperieHa B TBEp-
0ol 00JI0OkKKE) WIIM MOMEIlleHa B CTAHJIAPTHYIO ManKy JJs AUIMIOMHOIO IpOEKTa
(paboTsr).

OOG1iee KOJIUYECTBO JIMCTOB MOSICHUTENIBHOM 3amucKu 0€3 ydeTa MPUII0OKEHUI
CIIPaBOYHOTO WM MH(POPMAIIMOHHOTO XapakTepa, Kak mpaBmiio, coctasisier 60—-80
CTpaHUIl II€YaTHOrO TEKCTa, B TOM 4YHCIE CTpPaHUIl IO pa3leny TEXHUKO-
PKOHOMMYECKOro 00ocHOBaHHs — He Ooiyiee 18 % or oOmero oobeMa 3aIlMCKH, IO
pazzeiy oXpaHsbl TPpyJa WK SKOJIOTMYECKON 0€30MacHOCTH, WU 110 PHEPTO- U pecyp-
cocOepexxeHuto — He bonee 5—7 % oT o0miero oobeMa 3aIrcKy.

[lo cormacoBaHuto ¢ BbIMycKarolled Kadeapoil MOSICHUTENbHYIO 3alUCKy U
rpaguYecKuil MaTepuall pa3pemiaeTcs BHIOIHATh PYKOMHUCHBIM criocoOom. B stom
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cirydae 0011ee KOJMYECTBO JIMCTOB MOSICHUTENILHOMN 3amiCKU 0€3 MPIIIOKEHUHN JTOJIK-
HO COCTaBJISATh MpUOIM3UTENbHO 105 cTpanuil.

1.2.5 losicauTenpHas 3amycKa J0JKHA COACPKaTh:

— TUTYJIBHBIN JIUCT;

— pedepar;

— 3aJIaHyEe TI0 TUTUIOMHOMY TIPOEKTY (padote);

— COJIep KaHHUE;

— TIEpEeUYeHb YCIOBHBIX 0003HAYEHUH, CAMBOJIOB U TEPMUHOB (€CJIA B 3TOM €CTh
HEO0OXOJIUMOCTb);

— BBejicHUE (ITPEAUCIIOBHE);

— OCHOBHOM TEKCT: pa3/elibl, IPEICTABISAIONINE 0030p UCTOYHUKOB JIUTEpPATY-
pBI TI0 TEME; UCIOJIb3yeMble METOABl U (WJIM) METOAWKU; COOCTBEHHBIC TEOPETHYC-
CKHE€ M IKCIIEpUMEHTAJIbHBIE MCCIEI0BAHUS; PE3YJIBTAThl PACYETOB U MPOCKTUPOBA-
HUS, ONMCAHNUE aJITOPUTMOB U JIPYTHE pa3fenbl, OnpeeiacHHbIC 3aqanueM. (s uH-
KEHEPHO-IKOHOMHUYECKUX CHEIUATBHOCTEH OCHOBHOM TEKCT OMPENENseTCs BBITYC-
Karouiei kadenpoii;

— TEXHUKO-IKOHOMUYECKOE 000CHOBaHUE (SKOHOMUYECKUM pa3/ien) MPUHSTHIX
pElIeHMil, ONpeaeeHHe YKOHOMUYECKOW 3(PPEKTUBHOCTH OT BHEAPEHUS IMOIYYEH-
HBIX PE3yNbTATOB. [[151 MHXKEHEPHO-IKOHOMUYECKUX CIEIUATILHOCTEH BMECTO KO-
HOMHUYECKOTO Pa3zieiia BBITTOIHICTCS KOHCTPYKTOPCKO-TEXHOJIOTHICCKUN pa3/e,

— pa3zaen OXpaHbl TPy WIH SKOJIOTHIECKON 0€30MacHOCTH, WITH SHEPTO- U pe-
cypcocoepexenus (ykazaTb KOHKPETHOE HAMMEHOBAHUE pa3Jiena);

— 3aKJIIOUYCHHE;

— CIIUCOK MCTOJIb30BAaHHBIX HCTOYHUKOB,

— IPWIOKEHHS (MPU HEOOXOAUMOCTH );

— crnerudukaims (mepeueHb IEMEHTOB);

— BEJIOMOCTb JJOKyMCHTOB.

VYka3aHHYIO TOCIIEIOBATEILHOCTh PEKOMEHAYETCS TMPUHATH 3a MOPSIAOK pas-
MEIIEHUS JIEMEHTOB M YaCTE€W MOSICHUTEILHOM 3aMKUCKH.

1.2.6 TlosicHuTENBbHAS 3amMCKa HAYMHAETCS C THTYJIbHOTO Jcta. Obpasern Tu-
TYJIBHOTO JIMCTa BbIJAaeTCsA Kadeapoi U BBIMOIHIETCS TOJIBKO C MPUMEHEHUEM I1e-
gaTalolero ycrpoicraa (nmpuioxenue B).

HaumenoBanue kadenpsl u dakynbreTa clieayeT nucath 0€3 COKpanieHui.

HaumenoBanue TeMbl mpocekTa (pabOTHI) MHINYT MPOMMCHBIMH OYKBaMH.
HaumMenoBanue D0JKHO B TOYHOCTHM COOTBETCTBOBATH HA3BAHUIO, YTBEPKICHHOMY
MIPUKA30M PEKTOPA MO YHUBEPCUTETY.

Huxe nHauMeHOBaHMS TEMbI PUBOJAT 0003HAYCHHUE TOSICHUTEILHOU 3aIlUCKH,
KOTOpPOE COCTOMT M3 MHdpa TOKYMEHTA, BKIFOYAIOIIETO MATHOYKBEHHBIN KO OpraHU-
samuu — bI'YUP; nByxOykBeHHBIN Koa THma AokymeHTa: J{I1 — muruioMHBI TIpOeKT
w JIP — nunnomuas pabota; kon KiacCUpUKAIMOHHONW XapaKTePUCTUKHU CICIHAITb-
HocTu 1-XX XX XX; koa cnenuanu3anuu XX; NOPSAKOBBII HOMEP TEMbI, IPUCBOCH-
HBIN MpUKa3oM 1o yHuBepcutety, Hanpumep 008, ¢ mobasnenuem Oyks [13.

[Tpumepsl 0003HaUEHUS TOSCHUTEIBHOMN 3alUCKU:

BI'YUP IP 1-53 01 07 01 064 I13; BI'YWP JIT 1-53 01 07 01 008 I13.



[Tocne o0o3HauUEHUS! MOSCHUTENBHON 3alMCKU CIEAYIOT MOJIUCH CTYJEHTA,
PYKOBOJUTENISA, KOHCYJIBTAHTOB U T. [I.

1.2.7 TuTynbHBIA JTHCT BKIIOYAETCS B OOINEE KOJIMYECTBO CTPAHMI] TMOSICHU-
TEJLHOM 3alTMCKHU, HO HOMEP CTPaHUIIbl HE TPOCTABIIACTCS.

1.2.8 Pedepar BomonustoT o 'OCT 7.9-95. CioBo PEDGEPAT 3anuceiBaioT
POMUCHBIMU OYKBaMU TIOTY>KUPHBIM MIPU(TOM TIO IEHTPY, CTPAHUILy HE HYyMEPYIOT,
HO BKJIFOYAIOT B 00II[e€ KOJIMYESCTBO CTPAHUI] TIOSICHUTEIHHON 3aITHCKH.

B pedepare BBIACIAIOT JBE COCTaBHBIC YacTH: COOCTBEHHO pedepaTuBHYIO U
3aroJIOBOYHYIO.

3aroyioBoYHas 4acTh OTpa)kaeT HA3BaHHE TEMbI TUIJIOMHOTO MPOEKTa (Iu-
TJIOMHOM paboThI), (haMUITHIO CTYACHTA C MHUIIMAJIAMHU W BBIXOHBIC TAHHBIE.

[Ipumep:

CUCTEMA TTO3UILIMOHHOI'O YITPABJIEHM S TIOBOPOTHOI'O CTOJIA :
nurioMHubIi poekt / B. A. CepreeB. — Munck : BI'VUP, 2012, — n.3. — 79 c., yepre-
el (mnakaToB) — 6 1. popmara Al.

B pedepatuBHOii yacTu KpaTKo M3JIAraeTcs cojiepKaHue JUMLIOMHOTO MPOEKTa
(murmoMHOM paboThl). OCHOBHBIMH aCIEKTaMU B COJEP>KaHUU JOJIKHBI OBITh: TIPE/I-
MET MPOEKTUPOBaHUS (MUCCIIeI0BaHUS ); 1IeJIb paOOThI; IaHHbBIE, OTHOCAIIUECS K METO-
JlaM TIPOEKTUPOBAHUS;, PE3YJIbTaThl U BHIBOJIBI.

O06bem pedepaTa OrpaHUYEH TEKCTOM, KOTOPBIM MOKHO pa3MECTUTh Ha OJIHOMN
CTpaHWIIC TIOSCHHUTEIHLHON 3amucku. PekoMeHmyemblii o0beMm pedepara 850-1200
MeYaTHBIX 3HAKOB.

1.2.9 3amanue 1o AWIIOMHOMY MPOEKTy (paboTe) 3amoiHSETCS COTJIACHO
craugaptoit popme. [lpumep odopmieHus 3amanus TpuUBEACH B MpuUiiokeHuu b.
bnaHk 3a1aHus 3aM0IHAETCS C MOMOLIBIO M€YaTAIOIIEro YCTPOMCTBA WM IEYaTHBIMU
MPOMUCHBIMU OYKBaMHU OT PYKHU.

HaumenoBanwus ¢axynprera U Kadeapbl MUIIYT COKPAIIEHHO, CHEIUATBHOCTD
U CIenuamu3anuio 0003HAYAIOT KOJaMH KJIACCH(PHUKAIMOHHBIX XapaKTEPHUCTHK,
HanpuMmep: cnennansHocTh 1-53 01 07, cnenmanu3zanus 01.

B nynkrte 3 3amaHus yKa3bIBalOT MCXOJHBIC JaHHBIE K MPOEKTY: PEKUMBI U
yCIIOBUS pabOThI, XapaKTEPUCTHKN CUTHAIOB, BO3JACHCTBHIA U T. A., OCHOBHBIC TTOKa-
3arenu (mapaMeTpsl), KOTOPHIE TOJDKHBI OBITh JOCTUTHYTHI IPU MIPUMEHEHUH pa3pa-
OO0TKH, Ha3HAYEHUE Pa3pabOTKHU.

B nmynkTe 4 oTpakaroT HAMMEHOBAHUS Pa3/IeJIOB MOSICHUTEILHON 3aUCKH.

[TyHkT 5 3amaHusg AOKEH COAEpXKaTh MepeueHb rpaduyeckoro Marepuana
TOYHBIM YKa3aHHEM BHa, (hopMaTa U KOJIUYECTBA JINCTOB, a TAK)KE TOUHOE HAUMEHO-
BaHME KaXXJIOTO TIJIaKara.

Bcero B nepeune 10JKHO OBITh yKa3aHO HE MEHEE IIECTH JIUCTOB B TMIEpecyeTe
Ha ¢opmar Al.

B 3aBucuMocTH OT TEMBI JUIJIOMHOTO TIpOeKTa (paboThl) HCHOIB3YIOT
BUJIbI KOHCTPYKTOPCKUX AOKyMeHTOB, yka3zaHHbix B ['OCT 2.102-68, 2.701-2008,
2.602-95, 2.601-2006 u mp.
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MoryT uCronbp30BaTHCS APYTrHe BUABI M TUIIBI CXEM, HOMEHKJIaTypa, HANMEHO-
BaHUS ¥ KOJIbI KOTOPBIX YCTAHOBJICHBI BRITyCKatoIIeH Kadeapoi.

B xanenmapHOM TutaHe paObOT YKa3bIBaIOT HAWMEHOBAHWSI ATANlOB JUILIOMHOTO
npoekTa (paboThl), UX 00BEM U CPOKHU BBIITOJTHEHHUS (OIIPOIICHTOBOK).

3ajanue Mo JUIJIOMHOMY MPOEKTY (paboTe) U OCHOBHBIE pa3feibl JTOJKHBI
OBITH COTJIACOBAHBI C KOHCYIbTAHTAMH.

JIumeByro u 0OOPOTHYIO CTPAHUIIBI 33JaHUsl HE HyMEPYIOT, HO BKJIIOYAIOT B
o0111ee KOJIMYECTBO CTPAHUI] MOSICHUTEIILHOM 3aIUCKH.

1.2.10 ConeprkaHre MOMENIAIOT Cpasy MOCe 3aJaHusl TI0 TUTTIOMHOMY TPOCK-
Ty (padote). CnoBo COAEP)KAHUE numyT nponucHsiMu OykBaMu. B conepskanue
BKJTIOUYAIOT 3ar0JIOBKH BCEX YaCTEH MOSCHUTEIBHON 3alMCKH, B TOM YHCJIE pa3/eioB
¥ TIOJJpa3/ieJIoB, MPHIOKEHUH, cieln(HUKAITII 1 BETOMOCTh TOKYMEHTOB.

PacrnonoxeHue 3arojoBKOB B COJEP>KaHUU JOHKHO TOYHO OTPa)KaTh MOCIEI0-
BaTEILHOCTh U COTIOTYMHEHHOCTh PA3/IEJIOB M MOIPA3/IEIOB B TEKCTE MOSICHUTEILHOMN
3aIHCKH.

1.2.11 BBenenue (mpeaucioBue) MOMEIIAIOT Ha OTAENbHOM cTpanuiie. CiIoBo
BBEJAEHUE (ITPEAVCJIOBUE) 3anuchiBalOT MPONUCHBIMU OyKBaMH IO IEHTPY.
Beaenue (nmpeaucioBue) 10HDKHO OBITh KPATKUM M YETKUM, HE JIOJDKHO OBITh OOIINUX
MECT U OTCTYIUICHUN, HETIOCPEJACTBEHHO HE CBA3AHHBIX C pa3pabaThIBAEMOMl TEMOM.
OO0bem BBeJIeHUS HE JOJIKEH TIPEBBINIATH JBYX CTPAHUIL.

PexoMeHnayeTcs clieayromee coiepykannue BBEACHUS (ITPEIUCIOBHS):

— KpaTKui aHaIu3 JOCTHXKEHUM B TOW 00J1acTH, KOTOPOU MOCBSIIIEHA TeMa JIH-
TUIOMHOTO npoekTa (paboThl);

— TIeJTh TATITIOMHOTO MPOSKTUPOBAHUS;

— TPUHIINIBI, TTOJIO)KEHHBIE B OCHOBY MPOEKTUPOBAHUS, HAYUYHOTO MCCIIEI0Ba-
HUS, TIOMCKA TEXHUYECKOTO PEIICHUS;

— KpaTKOe U3JI0KEHHUE COJEp>KaHUs Pa3/iesIOB MOSCHUTEIBHON 3alUCKu C 00sI-
3aTeNIbHBIM YKa3aHHWEM 3a/a4, PEIICHUIO KOTOPHIX OHH TIOCBSIIICHBI.

1.2.12 B 0CHOBHOM TEKCT€ MOSICHUTEIHHON 3alUCKUA aHATU3UPYIOT CYIIECTBY-
IOIIME PEIICHUS, ONTPEACIISIOT MMyTH JOCTHXKEHUS 11eJTM TPOCKTUPOBAHMUSI, COCTABIISIOT
TEXHUYECKUE TPEOOBaHMS, HA OCHOBAHUU KOTOPBIX pa3padaThIBAIOT KOHKPETHBIC Me-
TOJUKU U TEXHUYECKHE PEIICHUS 3a]ay, TPUHUMAIOT CXEMOTEXHHUYECKHUE, aITOPHUT-
MUYECKUE, TPOTrPAMMHBIE U KOHCTPYKTUBHO-TEXHOJIOTUYECKUE PEIICHHUS.

OOmue TpeOOBaHUSA K OCHOBHOMY TEKCTY IMOSICHUTEIBLHOM 3aIMCKH: Y€TKOCTh
U JIOTHYECKas TOCIIEA0BATSIIBHOCTh U3JIOKCHHS MaTepraja, YOSIUTEeIIbHOCTh apry-
MEHTAIIUH, KPATKOCTh U SICHOCTh ()OPMYITUPOBOK, HCKITFOYAOIINX HEOIHO3HAYHOCTh
TOJIKOBaHUS, KOHKPETHOCTh M3JI0KEHUS PE3YJIBTaTOB, JOKA3aTCILCTB U BEIBOJIOB.

1.2.13 3ampemniaercst BKIOYaTh B AUIUIOMHBIN MPOEKT (paboTy) oOmue cBese-
HUS U3 Y4eOHUKOB, Y4eOHBIX MOCOOHMI, MOHOrpaduii, craredf, CUCTeM MOJICKa30K
(help), uaTepHET-pECYpPCOB U APYTUX UCTOUHHUKOB.

1.2.14 B >kOHOMHUYECKOM pa3jiese, B pa3/eie OXpaHbl TPyJAa WIH YKOJOTHY e-
CKOM 0€30IaCHOCTH, PHEPro- U PecypcocOEpekeHUs pacCMaTpPUBAIOTCS BOMPOCHI,
MPEyCMOTPEHHBIE 3aJJaHUEM 10 JTUILIOMHOMY MPOECKTUPOBAHUIO. /{11 MHKEHEpPHO-
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PKOHOMUYECKUX CHEUUAJbHOCTEN PacCMaTpUBAIOTCS BOMIPOCHI, IPEIyCMOTPEHHBIE
3aIaHUEM IO KOHCTPYKTOPCKO-TEXHOJIOTHYECKON YacTH MpoeKTa (paboThl).

1.2.15 3akmrouenue munryT Ha otaenbHOU cTpanuie. Cioso 3AKJIFOUEHUE
3aMUCHIBAIOT TMPOMUCHBIMA OYKBaMU TIOJY)KUPHBIM IIPU(PTOM TO IEHTPY CTPOKH.
B 3aximrouennn HE0OXOIUMO TIEPEUYHUCIUTh OCHOBHBIE PE3YyJbTaThl, XapaKTEPHU3YIO-
I[UE CTENEeHb JOCTHKECHUS L[ETU MTPOEKTA U MOJBITOKUBAIOIINE €T0 COACPKAHUE.

PesynbraTel cnenyeT nsnarath B opMe KOHCTATAIIUU (DAKTOB, UCTIOJIB3YS CJIO-
Ba: U3YUYEHBI», KUCCIEIOBAHBI), «CHOPMYIMPOBAHBDY, KIIOKA3aHOY, «pa3padoTaHay,
«IPETIOKEHAY, KITOJTOTOBJICHBD?, «M3rOTOBJICHAY», KUCTIBITAHA» U T. II.

TekcT nepeuncnaeHuii J0KeH ObITh KPATKUM, SICHBIM U COJIEp)KaTh KOHKPET-
HbIE JaHHBIE.

O0BeM 3aKkiTIoUeHHS HE JIOJHKEH 3aHMMaTh 0oJiee MoIyTopa-ABYyX CTPaHMIL IMO-
SICHUTEJILHOM 3aITHCKH.

1.2.16 CITMCOK HCIIOJIb3OBAHHbLIX MCTOUHUKOB cnenyer odopm-
asth 1o 'OCT 7.1-2003. ITpumepst ohopmiieHus pUBeIeHbI B TIoipasene 2.8.

1.2.17 IlpaBuna odopmienus npunoxenuin usnoxkensl B [OCT 2.105-95
(cm. mozpaszen 2.7).

1.2.18 TIEPEYEHb DJIEMEHTOB cxeMm s1eKTpUYeCKUX MPUHIUITHAIBHBIX
obopmisierca o I'OCT 2.701-2008 B BHIE CaMOCTOSTEIBHOrO JTIOKYMEHTa Ha OT-
JEeNbHBIX JUcTax (opmara A4 M moMeniaercs B MOSCHUTENBHOM 3allUCKe Mepes Be-
JIOMOCTBIO JOKYMEHTOB. [IpumMep odopmileHHs nepeyHs 3J€MEHTOB IPUBEAECH B MPU-
JoxkeHud ['. DnemMeHThl pacmojararoTcsi B MOpsIKE JaTUHCKOro andasuta. B nu-
IUIOMHBIX MPOEKTax (paboTax), HE COoAEepKAUUX SJIECKTPUUYECKUX MPUHLHUITHATIBHBIX
CXeM, MPUBOIUTCS NEepeueHb 000pYyI0BaHUs pa3padarbiBaeMol HMH(OPMAIMOHHON
CUCTEMBI.

1.2.19 BEAOMOCTbH JOKYMEHTOB cooTBeTCTByeT COCTaBY IUILIOMHOTO
npoekTa (paboThl) U SBJISETCS MOCICIHUM OOS3aTE€NIbHBIM JINCTOM TOSICHUTEIbHOU
3anucku. dopma BeOMOCTH M ee opopMIIEHUE MPUBEIEHBI B npuioxenuu |, rae
0003HaUEHUA 1 HAUMEHOBAHUS JIJIsl TpaQUUeCcKOro Marepuana JI0KHbI COOTBETCTBO-
BatTh rpadam 1 u 2 pucyHnka 3.1 oCHOBHOM HaANUCH rpapUUYECcKOil YacTu.

1.3 O0s13aHHOCTH CTY/IeHTa (KYPCaHTAa), PYKOBOAUTESI U KOHCYJIbTAHTA

1.3.1 Cryaent (kypcaHT) o0si3aH:

— CaMOCTOSITEJIbHO BBINIOJIHUTH TUIIJIOMHBIA MPOEKT (paboTy) U MO pe3yJibTa-
TaM MPOEKTUpOBaHuUs (pa3pabOTKH) clenath qokas Ha 3aceqanuu ['OK;

— 0OpPMUTH MOSCHUTEIIBPHYIO 3aMUCKY U IpaUuecKyr 4acTh B COOTBETCTBUU
¢ TpeboBanusamu aeictByromux cranaaproB ECKJ, ECT/, ECII/I;

— HECTH MEPCOHAJIbHYIO OTBETCTBEHHOCTh 3a MPUHSTHIC PEIICHUS U JI0CTOBEP-
HOCTBH UX 000CHOBaHUS;

— IpPUHUMATh y4acThe B pa3paboTKe 3aJaHui U ITAlOB MPOSKTUPOBAHUS, CO-
0JIF0aTh CPOKHU BBITTOJTHEHUS KaJE€HIAPHOTO TIJIaHa;
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— ©XEHeeNbHO HH()OPMHUPOBATh PYKOBOAMUTENS O XOJI€ BBIMOIHEHUS AUILIOM-
HOTO TpoeKTa (paboThl);

— B YCTaHOBJICHHBIE BBIITYCKaIOLIeH Kadenpoil CpOKU NpPEeACTaBISATh KOHCYIb-
TaHTy OT KadeIphl BCE BHIIOJIHEHHBIE K STUM MOMEHTaM MPOEKTHBIC MaTepUAaIIbl TS
OTIPOLIEHTOBOK.

1.3.2 PyxoBoauTenb 00s13aH:

— COCTaBHUTb U BBIIATH 33JIaHUE M0 AUILIOMHOMY MPOEKTY (pabore);

— pa3paboTaTh KaJCHIAPHBIN TUIaH Ha BECh IEPUO]] MPOCKTUPOBAHUS;

— PEKOMEH/I0BaTh CTYACHTY (KYypCaHTy) HEOOXOAUMYIO JUTEPaTypy, CIIpaBOy-
HBIC U apXMBHBIE MaTEpHAaJIbl, TUTIOBBIC IPOEKTHI U JPYTHe€ WCTOYHUKH 1O TeME -
IJIOMHOIO MPOEKTa (paboThl);

— TPOBOAUTH KOHCYJBTAIUH, IPOBEPATH PE3YJIBTATH PACUETOB M AKCTIEPUMEHTOB;

— KOHTPOJMPOBATh XOJ BBINOJHEHUS pabOThl U HECTU CBOIO JOJIIO OTBET-
CTBEHHOCTH 3a €€ BBIIIOJIHEHUE BIUIOTH /0 3aIUTHI IUIIJIOMHOTO MPOeKTa (paboThl);

— OKa3blBaTh IIOMOIIb B MOATOTOBKE JOKJIaJa 00 OCHOBHBIX pe3yJsbTarax, Mno-
JYYEHHBIX B X0/I€ pa3padOTKU TEMBbI JUIIJIOMHOIO MPOEKTa (paboThI).

— COCTaBHUTH OT3BIB O AUIIJIOMHOM TpOEKTEe U paboTe cTyAeHTa (KypcaHTa) Hajll
POEKTOM, corjiacHO myHKTy 1.4.1.

1.3.3 KoHcynbTaHT OT BBITyCKarolie kadenpsl 00s3aH:

— OKa3bIBaTh MOMOIIb B ((OPMUPOBAHUHU 337124 MPOEKTUPOBAHUS, OTBEHAIOLIUX
COJIEP’KaHUIO CIEIUAIBHOCTH (CHEeHaIN3alNN);

— KOHCYJIbTUPOBATh MO BOMPOCaM BBIOOpa METOIWK pelieHus chopmynupo-
BaHHBIX 33]1a4, pacyeTa 1 MPOCKTUPOBaHUs, 000CHOBAHUS MPUHUMAEMBIX CTYJCHTOM
(KypcaHTOM) peIICHHUII;

— KOHTPOJHUPOBATH CPOKU BBIMOJIHEHHUS] OCHOBHBIX ATArlOB MPOECKTHPOBAHUS H
CTaBUTb B U3BECTHOCTH Kadepy 00 MX HAPYIICHUU U IPUUMHAX, BBI3BABIIIUX UX;

— OCYHIECTBJISITh TEXHOJIOTHYECKUU KOHTpOJb («T. KOHTp.») rpaduueckoil u
TEKCTOBOM TOKYMEHTaUMU. TE€XHOJOTMYECKWHA KOHTPOJb MPEAIONAraeT IPOBEPKY
COOTBETCTBUS MPUHATHIX B MPOIECCE MPOCKTUPOBAHUS TEXHUYECKUX PEIICHUN CO-
CTOSIHUIO PA3BUTHS JTAHHOW OTPACIH TEXHUKHU, TPOCTOTHI peaan3alii pa3padoTaHHO-
ro uzaenus (MpoAyKTa), €r0 TEXHOJIOTHYHOCTH, a TaK)K€ BO3MOXHOCTH HCIIOIH30Ba-
HUS B cepe COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— TMpUHUMATh y4acTue B padote paboueli KOMUCCHH,

— OLEHUTH MOJIHOTY JAWUIJIOMHOTO MpoekTa (padoThl), TOTOBHOCTh CTYACHTA
(xypcanta) k 3ammre B ' DK u npoundopmupoBats 06 3ToM Kadeapy;

— BBIJAaBaTh WHAMBHUAYAIBHOE 33aJlaHUE IO BOMPOCY OXpaHbl TPynAa, UIH IKO-
JIOTUYECKOM 0€30MaCHOCTH, UJIM SHEPTO- U pecypcocOepeKeHUsI.

1.3.4 KoHCynbTaHThI OT Apyrux Kadeap o0s3aHbl:

— BbIJIATh 3aJIaHUE€ CTYJIEHTY B T€YEHHUE MEPBbIX ABYX HEAENb MPEaIUIIIOMHON
MPAKTHUKY;

— KOHCYJIbTUPOBATh CTYAEHTA 10 TEME 3aJIaHUs B COOTBETCTBUM C YTBEPKICH-
HBIM rpauKoM;
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— TIPOBEPUTH MPABUILHOCTH BHIIOJTHEHUS BBIIAHHOTO 3a/I1aHMUSI,

— TMPEJCTaBUTh 3aBEAYIONIEMY BBITyCKatomeld kadeapoi 1o Hadalia paboThl
pabounx KOMHUCCHHU TOKIAAHYIO 3alUCKy O BBIMOJHEHUU KaXKIBIM CTYJACHTOM (Kyp-
CaHTOM) COOTBETCTBYIOIIETO pa3jieia IUIIIOMHOTO MPOEKTa (AUTUIOMHOMN pabOTHI).

1.3.5 HopmokoHTposep o0s3aH:

— MPOBEPUTH COOIIOZICHHE B pa3paboTaHHON JOKyMEHTAIlMM HOPM U TpeOoBa-
HUM, YCTAHOBIICHHBIX B MEXIOCYAApCTBEHHBIX U PECHYOIMKAaHCKUX CTaHJapTax, a
TaK)Ke B CTaHJIapTaX YHUBEPCUTETA;

— IIPOBEPUTH COOTBETCTBUE IpaUUECKUX U TEKCTOBBIX JTOKYMEHTOB TpeOOBa-
HusM ctangaptoB ECK/;

— OIICHUTHh YPOBEHBb WCIIOJIB30BAHUS B IIPOIIECCE MPOCKTUPOBAHUS IPOTpPEC-
CUBHBIX METOJIOB CTaHIAPTU3AINH U YHUDUKAITUH.

HopMOKOHTPOJIb OCYIIIECTBIISIOT MPEMOaBaTeIN YHUBEPCUTETA, Ha3HAUCHHBIC
BBITyCKarolen kadenpoi.

1.3.6 I'paduku OMPOILIEHTOBOK JAMUILUIOMHBIX MPOEKTOB (PaboT), KOHCYJIbTAIIHIA
o HopMmam u Tpeboanusm ECKJI, ECT/I, ECIIJI, nmpenoaaBaTeneii-kOHCYIbTaHTOB
paszpabarbiBatoTcsi ipoduiaupyronieii kadenapoil B yCTaHOBICHHOM TMOPSIKE U JOBO-
JATCSI 10 CBEJICHUS CTYICHTOB (KypCaHTOB).

1.3.7 B ciygae HemoOpOCOBECTHOTO OTHOIIEHHUS CTYy/IeHTa (KypcaHTa) K pabo-
Te Kadeapa MpUHUMAET PEIICHHE O IEIeCO00pa3HOCTU AalibHEWIIel padoThl HaA
poeKTOM, HUHPOpMUPYA IeKaHa PaKyIbTeTa.

1.4 TloaroToBKA K 3a1MTE IMIJIOMHOIO MPOEKTA

1.4.1 3aKoHYEHHBIN IUIUIOMHBIA MPOEKT, MOJAMUCAHHBIN CTYAEHTOM (KypCaH-
TOM) M KOHCYJIbTAHTaMH, MPEICTABISETCS PYKOBOJAUTEIO, KOTOPBIA COCTaBJsIeT Ha
HEro OT3bIB.

B oT3bIBE pyKOBOAUTENS JUTUIOMHOTO MTPOEKTA JAOHKHBI OBITh OTMEUYEHBI:

— aKTyaJIbHOCTh TEMBbI JIUIIOMHOTO TIpOeKTa (paboThl);

— CTEIEHb PEIICHHOCTH TOCTaBJICHHOM 3a/1a4H;

— CTEIMEHb CAMOCTOSITEIbHOCTH U MHUIIMATUBHOCTH CTYJIEHTA (KypCaHTa);

— yMEHHUE CTyJIeHTa (KypCaHTa) MOJIb30BaThCs CIEIUATBHOMN JIUTEpaTypOu;

— CIIOCOOHOCTH CTyJeHTa (KypcaHTa) K MH)KCHEPHON WJIM MCCIIEeI0BATEIhCKON
pabore;

— BO3MOXHOCTH MPHUCBOEHUS BBIITYCKHUKY COOTBETCTBYIOIIEH KBATU(DUKAIIUN.

[Tpumep odopmieHus O0T3bIBa pYKOBOAUTENS IPUBE/IEH B npuiioxkeHuu E.

1.4.2 TuniioMHBIN TPOEKT (paboTy) U OT3bIB PYKOBOJUTENS CTYIEHT (KYpCaHT)
JOJDKEH TMPEICTaBUTh B pab0uyr0 KOMUCCUIO JJIs MPOBEPKHU HE MO3/JHEE YeM 3a JBE
Henenu 10 padotel 'OK.

1.4.3 PabGouass koMuccusi pOBEPSET COOTBETCTBHME HAa3BAHUS TEMBI MPOEKTA
(paboThl) Ha3BaHUIO, YTBEPKIECHHOMY B TIPUKA3€, COOTBETCTBUE COACPIKAHUS TTPOCK-
Ta (paboThl) CONEpKaHUIO 3aJaHUl Ha MPOEKTUPOBAHUE, & TAKXKE MOJHOTY MPEI-
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CTaBJICHHBIX MaTEepUaJIOB; 3aCIYyIIUBAET COOOIICHHE CTyJeHTa (KypcaHTa), ompese-
JSIeT ero roToBHOCTH K 3amute B 'OK u coobiaer eMy 0J1HO U3 pelieHuid KOMUCCHUH:
— 00 0;100peHnu mpoekTa (padboThl);
— 0 HETOTOBHOCTH MpoekTa (paboThl) K 3allUTE,
— 0 HEOOXOAUMOCTH AOPAOOTKH (C TOUHBIM YKa3aHUEM TPEOyEeMbIX UCTIPABJICHHUI).
PaGouasi KoMuCCcHs HE paccMaTpHBaeT TUILUIOMHBIA TPOEKT (paboTy) CTymeHTa
(KypcaHTa), HE BBITIOJHUBIIETO B TIOJJHOM OOBEME COOTBETCTBYIOIIMK paszien 1o 3a-
KITIOYCHUIO KOHCYJIbTaHTa OT APYTHUX Kademp.

1.4.4 JTns nopaboTku mpoekTa (paboThl) CTyIEHTY (KypcaHTy) MPeI0CTaBIIACT-
Csl CPOK He 0oJiee OAHOU HEJENH.

[loce BHECEHUS UCIIPABIEHUM CTYAEHT (KYpCaHT) NOBTOPHO IPEICTABIISET B
pabouyr0 KOMUCCHUIO TUIIJIOMHBINA MPOEKT (paboTy) AJisi paCCMOTPEHHUS.

1.4.5 Ha ocHOBaHUU BbIBOJIa pab04eil KOMUCCUHU JOMYCK CTYyJEeHTa (KypcaHTa)
K 3amuTe (UKCUpyeTcs MOAMMCHIO 3aBelylolIero Kadeapoil Ha TUTYJIbHOM JIMCTE
HNOSICHUTEIbHON 3aIIUCKU K JTUIUIOMHOMY NpOoeKTy (padore). [Ipu sToM 3aBenyromumii
Kadeapoit UMeeT MpaBo NMEPEHECTH 3ALUTY AUIIOMHOIO MPOeKTa (paboThl) CTyI€HTA
(KypcaHTa), HapYUIUBIIETO KaJIeHJapHbI J1aH, Ha MOCIeAHUMN 1eHb padoThl [ DK.

Ecnu 3aBenyrommii kadeapoid Ha OCHOBAaHMM BbIBOJIA pabouell KOMHUCCHUU HE
CUMTAET BO3MOXKHBIM JIOMYCTUTh CTyJI€HTa (KypCaHTa) K 3alluTe, 3TOT BOMPOC pac-
CMaTPHUBAETCS Ha 3ace/laHuu Kadeaphl ¢ y4acTHEM PYKOBOAUTENS WK (M) KOHCYIIb-
TaHTa JAUIUIOMHOTO TpoekTa (padoTel). Ilpu oTpunarenbHOM 3aKkiItOuYeHUM Kadeapbl
BBIIIMCKA W3 MPOTOKOJA 3acelaHHs MPEACTABISIETCS 4yepe3 JieKaHa (pakysipTera Ha
YTBEPKIECHUE PEKTOPY, MOCIIE Yero cryjeHTa (Kypcanta) uH(QpOpMUPYIOT O TOM, UYTO
OH HE JIOMYCKAaeTCs K 3alIUTe JUIJIOMHOTO MPOEKTa (PabOoThI).

1.4.6 JunioMHbIN poekT (paboTa), MOMyIIEeHHBIN BBITyCKaroIIeH kadeapoit K
3allUTe, HAIIPABIIAETCA 3aBENYIOIINUM Kadenpoi Ha peLeH3HIO.

PerieH3eHThl TUIIIOMHBIX MPOEKTOB (padOT) yTBEPKAAIOTCS AEKaHOM (haKysb-
TE€Ta MO MPEACTABICHUIO 3aBEAyIOlIero kKadpeapod wu3 yuciaa mnpodheccopcko-
MIPENO/IaBaTeIbCKOTO0 COCTaBa JIPYrux Kadeap, ClenralucTOB MPOU3BOJCTBA, HAYY-
HBIX YYPEXJACHUI, MeJarorn4eckoro cocTaBa JIpyrux By30B HE MO3JHEE OJHOTO Me-
csila J0 3allMThI.

1.4.7 B penieH3uM 10KHBI OBITH OTMCUCHBI:

— 00BEM MOSICHUTEHHON 3aMUCKU U Tparueckoro MaTepuarna;

— aKTyaJIbHOCTb TEMBbI AUINIOMHOTO TIpoeKTa (padboThl);

— CTEIeHb COOTBETCTBUS AUINIOMHOTO MPOEKTa (paboThl) 3aJaHUIO;

— JIOTUMHOCTB TTOCTPOEHUS TTOSICHUTEIHHOM 3aUCKU;

— HanMuue 0030pa JUTEpaTyphl MO TEME JUIIOMHOTO MpoekTa (paboTbl), €ro
MOJIHOTA U MOCIEA0BATEIbHOCTh aHAJN3a;

— TOJIHOTa OINMCAaHUS METOAMKHU pacdeTa WM MPOBEIEHHBIX HCCIEI0BAHMM,
W3JI0KEHUSI COOCTBEHHBIX PACUYETHBIX, TEOPETHUECKUX M IKCIIEPUMEHTAIBHBIX pe-
3yJIbTaTOB, OIIEHKA IOCTOBEPHOCTH TIOJYYCHHBIX BBIPAXKECHUN U TAHHBIX;
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— HAJIM4YHAE apTyMEHTHPOBAHHBIX BBIBOJIOB IO PE3yibTaTaM JUIUIOMHOTO IMPO-
ekTa (paboThl);

— IpaKTUYeCcKas 3HAYUMOCTH JAUIUIOMHOTO MpoekTa (padoThl), BO3MOKHOCTh
WCITOJIb30BAHUS TTOJTYYCHHBIX PE3yJIbTATOB;

— HEJIOCTATKH U cJ1a0ble CTOPOHBI JUIIJIOMHOTO MPOEKTa (PaboThI);

— 3aMe4YaHus 10 O(POPMIICHHUIO MOSCHUTEIHLHON 3aMUCKU K TUTJIOMHOMY IPO-
eKTY M CTIJIIO U3JIOKEHUSI MaTepuaa;

— OTMETKa JUIUIOMHOT0 IpoekTa (padotel) mo 10-6aiibHOM cucTeMe.

[Tpumep odopmieHus perieH3uu NpuBeAcH B IPHIoKeHUH K.

1.4.8 CryaenT (KypcaHT) JOKEH OBITh O3HAKOMJICH C PEILICH3UEH He MEHee
YeM 3a CYyTKH JI0 3amuThl IpoekTa (pabdotsl) nepea ['IK. M3MeneHus mo 3amedanusm
pEleH3eHTa B TOTOBBINA JUIIJIOMHBINA TPOEKT HE BHOCSTCS.

Peniensusi, 0T3bIB PyKOBOJIUTENS, aKT (CIIpaBKa) O BHEAPEHUU HE MOIIMBAIOT-
Csl B TMOSICHUTEIBHYIO 3alUcKy, a mpeabsBisitorca ['OK kak oTaenbHble caMOCTOS-
TEJbHBIC TOKYMEHTHI.

1.4.9 PykoBoauTenu AUIUIOMHBIX MPOEKTOB (paboOT) OT CTOPOHHHUX OpraHu3a-
IUN U PEleH3eHThl 0(OPMIISIFOT aKT MPUEMKHU BBITIOJIHEHHBIX pabOT COTrIacHO JOTO-
BOPY MOJPsiJa, KOTOPBINA SIBISETCS OCHOBaHUEM I OIUIaThl Tpynaa. [loamucanHbie
aKThl caroT cekpetapro ['OK.

1.5 3ammuTa JIUNJIIOMHOTO0 IPpoeKTa (padoThI)

1.5.1 K 3ammre AUIIOMHOTrO MpoekTa (padoThl) MONMYCKAIOTCA CTYAECHTHI
(KypcaHTBI), MOJHOCTHIO BHIMIOJIHUBIINE YUeOHBIH JIaH, yueOHbIE TPOTPAMMBI, TIPO-
rpaMMBbl TIPAKTHK (B TOM YHCJE MPEIAUIUIOMHOM MPaKTHKH), CAABIIME TOCyaap-
CTBEHHBIN PK3aMeH, BBHITIOJIHUBIIKE B TTOJTHOM 00BEME 3aJJaHue Ha JUTIJIOMHBIN TP O-
eKT (paboTy).

JlomycK K 3aIlliTe OCYIIECTBIISICTCS B COOTBETCTBUHU C myHkTamu 1.4.3, 1.4.4 u
145.

1.5.2 Jlo nauyana pa6otsl ' DK nexanom (akynbpTeTa MpencTaBisIOTCS CIIUCKU
CTYIEHTOB (KypCaHTOB), JOMYILEHHBIX K 3alUTE JUIUIOMHBIX MPOEKTOB, U y4eOHBIE
KapTOUYKU CTYACHTOB (KypCaHTOB) C YKa3aHHMEM IOJyYEHHBIX MMM OLICHOK IO U3Y-
YeHHBIM JHUCUUIUIMHAM, KYpCOBBIM IMpoekTaMm (paboTam), y4eOHOM W MpPOU3BO/I-
CTBEHHOU MPAKTUKAM.

1.5.3 Crynentsl (KypcaHTbl), JOMYUIEHHBbIE K 3alUTE TUIJIOMHOTO MPOEKTa
(pa®oThl), MUHUMYM 3a OJIUH JICHb JI0 Ha3HAYEHHOTO Kadeapoi JHS 3alIUThI JOJKHbI
ABUTHCS K cexkperapto 'K aig yTouHeHus: BpeMEHHU 3alluThl, UMesl Tpu cede mosic-
HUTEIBHYIO 3aMMCKY, Tpauueckuii MaTepua, OT3bIB U PEIICH3HIO.

B I'OK Takxe cineayet npeAcTaBisaTh (IPU HAJTWYUU) aKThl UM CIIPABKU (MpHU-
noxenus U, K), moareepkaaroiiye HayqHyO U MPAKTHYECKYI0 3HAYUMOCTD BBIITOJI-
HEHHOTO JHWIUIOMHOTO TpoekTa (paboThl), MIEPEUCHb MMyOJMKAIUH W M300peTeHui
CTyAeHTa (KypcaHTa).
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1.5.4 3ammra JUMIIOMHBIX MPOEKTOB (PaboT) MPOU3BOIUTCS HA OTKPBHITOM 3a-
cenanun ['OK. Ha 3ammuty Moryt ObITh NpUIVIALIEHBl PYKOBOJIUTENb, PELIEH3EHT,
KOHCYJIbTaHTBHI, IPEACTABUTEIH NPEANPUATUN U OPraHU3ALNN.

1.5.5 3anmTa AUIUIOMHBIX IPOEKTOB (paboT), COAEPKaHUE KOTOPBIX HE MOXKET
OBITH BEIHECEHO Ha 00I1Iee 00CYKIeHUE, TIPOBOAUTCS B YCTAHOBIICHHOM ITOPSIZIKE.

1.5.6 Ha 3ammty Ka)xa0oro JUILIOMHOTO MpoekTa (paboThl) OTBOAUTCS HE 0O-
nee 30 muH. J{ns 10KIaga 0 COAEpKaHUM JUIIIOMHOTO MpoeKTa (paboThl) CTYAECHTY
(kypcaHTty) npenoctasisieTcss Bpems 10 15 muH. [{oknan Ha 3aceganuu 'K Moxer
OBITH BBITIOJIHEH B (hOpME MPE3CHTALMU, MPUYEM KOJWYECTBO CIIAWIOB OMpEeseT
aBTOP MPOEKTA.

Cnaiiipl MOTYT COJEpXaTh JONOJHUTEIbHBIE MaTEpHalIbl, PACKPBIBAIOLINE
O0COOEHHOCTH TEMBbI JTUILUIOMHOTO MpoeKTa (padoThl), 3a1a4u MPOEKTUPOBAHUS, CYTh
BBINIOJIHEHHBIX TEOPETHUYECKUX, SKCIEPUMEHTAIBHBIX M HH)KEHEPHBIX PEIICHHM, a
TAK)K€ BBIBOJIbI, 3AKIFOYEHUE U IIPOYHE ITOJIE3HBIE CBEACHUS.

[Tocne nokiaga BBITYCKHUK OTBEYAaeT Ha Bonpockl wieHoB ['OK. Bompocsl Mo-
r'yT OBITH OOILEro XapakTepa B Impejenax JUCHUIUIMH CIIEHUaTbHOCTH U ClIeUaIn3a-
UM, U3y4aeMbIX Ha MPOTSHKEHUU BCEr0 OOyUEHUs B YHUBEPCHUTETE, WM CBSI3aHBI C
TEMOM BBITTOJTHEHHOTO MPoeKTa (paboThI).

JInma, NpUCYTCTBYIOIIME HA 3alIUTE JUIUIOMHOTO MpoeKTa (paboThl) U HE SIB-
nsrourecs wieHamu ['OK, He MOTyT 3a/1aBaTh BOIIPOCHI CTYJAEHTY (KYpCaHTy) U BiU-
ATh Ha XOJI 3aILIUTHI.

3aTeM MOXET BBICTYNHUTb PELEH3EHT, €CIM OH MPUCYTCTBYET Ha 3aceJaHuu
I'OK wim 3aunThiBaeTcs ero peueHsusa. Ha umerommecs 3ameyaHus peUEeH3EHTa CTy-
JeHT (KypCcaHT) JOJDKEH J1aTh HEOOXOIUMbIEC Pa3bsiICHEHHUS.

[Tocne 3Toro co CBOMM OT3BIBOM BBICTYNAET PYKOBOJAUTEINb JAUILIOMHOTO MPO-
eKTa WK (B €ro OTCYTCTBHE) OT3bIB 3aUUTHIBACTCS B €r0 OTCYTCTBHE.

3amMra 3aKaHYMBAETCA MPEAOCTABICHUEM BBITYCKHHUKY 3aKJIIOUUTEIbHOTO
CJIOBA, B KOTOPOM OH BIIPaB€ BBICKA3aTh CBOE MHEHHUE M0 3aMEUYaHUsIM U PEKOMEHa-
UM, CIIEJaHHBIM B Mpoliecce 00CyXKIeHUS IPOEKTa.

1.5.7 Tlocne okOHYaHUS 3alIMTHI TUIJIOMHBIX MPoeKToB (padot) I'OK nponpon-
KAET CBOIO pabOTy Ha 3aKPHITOM YaCTH 3aceaHus, Ha KOTOPOM C COIJIacHs Mmpejce-
JaTessi KOMUCCHUM MOTYT MPUCYTCTBOBATh PYKOBOAMTENN U PELIEH3EHTHI TUILTIOMHBIX
IPOEKTOB (paboT) MpH pelIeHNH BOIPOCOB, KACAIOIIUXCS TOJIBKO UX JUIIOMHUKOB.

B xone 3akpsiToro 3acenanus wiensl [ OK:

— OLICHUBAIOT PE3YJIbTAThl 3aIUTHI KAKJIOT0 JUIJIOMHOTO MpoeKTa (padboThl),
YUHUTBIBASI TIPA 3TOM €r0 (€€) MPaKTHYECKYI0 IIEHHOCTh, COAEPKaHNE NOKIaaa U OT-
BETHI CTyICHTa (KypcaHTa) Ha BOIPOCHI, OT3bIB PyKOBOAMTEIS JUIJIOMHOIO IIPOEKTA
(paboThI) U PEIICH3UIO;

— MPUHUMAIOT PEUIEHUS! O BblJaue JUILJIOMOB O BBICIIEM OOpa30BaHHUM, B TOM
YHUCIIe C OTIIMYUEM, U OPOPMIISIOT TPOTOKOI.

B cootBerctBum ¢ 3akoHoM Pecniyonuku benapyce No252-3 ot 11 utons 2007
rojia JOKYMEHTHI O BBICIIIEM OOpa30BaHUU C OTIMYMEM BBIJAIOTCS JHUIAM, UMEIOIIUM
[0 UTOTaM OOYYEHHMsI B BBICIIUX yYEOHBIX 3aBEJICHUAX, BKIIOUAsi UTOTOBYIO aTTECTa-
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nuio, He MeHee 75 % ormerok 10 m 9 GamnoB, a OocTalbHBIE OTMETKH — HE HIKE
7 6annos.

OTMmeTKa 3a BBINIOJHEHUE W 3aALIUTY JUIUIOMHOTO MPOEKTA BBICTABJISETCS 10
UTOTaM OTKPBITOTO TOJIOCOBAHUS OO0IBIIMHCTBOM roiocoB wieHoB [ DK. [Tpu paBHOM
YHCJIE TOJ0COB TOJIOC MPEACENATEIIS SIBJIETCS PEIIAOIINAM.

Pe3ynbTaThl 3alUThl JUIJIOMHBIX MPOEKTOB, PEIICHUS O MPUCBOCHUM KBaJlU-
dbuKanyy, BbIJIauye TUILUIOMOB O BBICIIEM OOpa3OBaHUH, B TOM YHCJIE C OTIMYHEM,
OTJIAIIIAIOTCS B ATOT K€ JICHb TOC)Ie O(POPMIIEHHS] COOTBETCTBYIOIIUX ITPOTOKOJIOB.

1.5.8 JunmomHbI# mpoekT (paboTa) mocie 3alMThl XPaHUTCA B apXUBE YHU-
BEPCUTETA.

1.5.9 TloBTOpHas UTOTOBasi aTTECTAIMsl CTYICHTOB (KypCaHTOB), HE CHABIIMX
roCyJapCTBEHHBIN 3K3aMEH, HE JOMYUIEHHBIX K 3alllUTe AUILIOMHOTO MpoeKTa (pado-
Thl), HE 3ALIUTUBIINX IUIJIOMHBIA MPOEKT (paboTy), MPOBOAUTCA B COOTBETCTBHUHM C
rpajpuxkom pabotel ['OK mocnegyromux Tpex yueOHbIX JseT. Ilpu sToM rocynap-
CTBEHHBIN 3K3aMEH CIaeTCs M0 TeM y4eOHBIM JUCUUIUIMHAM, KOTOpbIE OBLIN Ompee-
JIeHbl YYEOHBIMU IJIAHAMU, 110 KOTOPBIM IPOXOANIIO 00yUEHHUE B T/l UX OTUUCIICHHUSL.

1.5.10 Crynentam (KypcaHTam), HE CAABIIUM TOCYIapCTBEHHBIM 3K3aMEH, HE
3aIIUTUBIINM JUIUIOMHBIA TPOEKT (paboTy) MO YBaKHUTENbHOM mMpuunHEe (OOJIE3Hb,
ceMeiHbIe 00CTOATENbCTBA, CTUXUIUHBIE OC/ICTBUS U Jp.), TIOJITBEPXKICHHOW JOKYMEH-
TaJIbHO, PEKTOPOM YHHUBEPCHUTETa Ha OCHOBAHWH 3asABJICHHS CTyACHTa (KypcaHTa) U
IIpeICcTaBICHMs JeKaHa (DaKyabTeTa MPOIeBACTCS CPOK O0yUEHUS, YCTAHOBJICHHBIN B
COOTBETCTBUU C MMPUIUHON HETMPOXOXKICHUS UTOTOBOM aTTECTaINH.
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2 TPEBOBAHUS K NTOSICHUTEJBbHOM 3ATIIMCKE

2.1 O01me moJI0KeHus

2.1.1 TlosicHUTENbHYIO 3alUCKYy BBIMOJIHSIIOT C MPUMEHEHUEM MEeYaTalomuX U
rpaduyeckux ycTpoiicTB BeiBoAa [I9BM min pyKOMUCHBIM CITIOCOOOM.

[Ipu neyatu ¢ nomouipko TekcToBOro peaakropa [I9BM ucnosne3yercsa rapHu-
typa mpudra Times New Roman pasmepom mpudra 13—14 mMyHKTOB C MEKCTPOU-
HBIM UHTEPBAJIOM, MO3BOJISIFOLIIUM pa3MecTuTh 40 + 3 CTpOKM Ha CTpAHHMIIE.

[Tpu pykonucHOM cnoco0e HCIONb3YI0T HIAPUKOBYIO PYUKY C IAcTOW YEPHOTO,
CHHEro WiH (pUOJIETOBOrO LiBeTa. Bricota OykB 1 udp n0KHA OBITH HE MEHee 3,5 MM.

Homepa paznenos, moapasienoB, IIyHKTOB U MOJIIYHKTOB CIIEIYET BBIIEIATh
HOJYKUPHBIM IIPUGPTOM. 3arojIOBKU pPas3fesioB PEKOMEHIyeTcs OoQOopMIIATh MOJIy-
KUPHbIM MpudTomM pazmepoMm 14—16 NyHKTOB, a MOJPA3AEIOB — MOIYKHUPHBIM
mpudtom 13-14 myHKTOB.

JInsi akueHTUpOBaHUS BHUMAHMS Ha OIPEAEIIEHHBIX 3JIEMEHTax JOIMYCKaeTCs
MCIIOJIb30BaTh KYPCUBHOE U MOJY>KUPHOE HAUEpPTaAHUE.

2.1.2 TekcT pacrmonararoT Ha OJHON CTOpoHe Jmcta Gopmara A4 ¢ cobrrose-
HUEM pa3MepoB TOJIeH U HHTEPBAJIOB, YKa3aHHBIX B MpUIoKeHuH JI.

2.1.3 AG3arel B TeKCTe HauWHAIOT oTcTynoM 1,25 mnu 1,27 cM, ycTaHaBIH-
BaembIM B WoOrd B quangoroBom okHe A63ay, win 15—17 MM npu BBITOJIHEHUU 3a-
MHUCH PYKOTIMCHBIM crIOCOOOM (cM. npuiioxenue JI).

2.1.4 Bce yacTH NMOSICHUTEIBHOM 3alMCKH HEOOXOOMMO H3jJaratb Ha OJHOM
SI3bIKE — Ha PYCCKOM WM OenopycckoMm. I CTYJEHTOB — rpakJaH MHOCTPAHHBIX
roCyJIapCTB, MOJYYAIOIIMX BhICIIIEe 00Opa30BaHUE HA aHTJIMHCKOM SI3bIKE, JOIMyCKaeT-
Csl BCE YaCTH M3JIaraTh Ha s3bIKE 00yUCHHMS.

2.1.5 Onucku u rpaduueckre HETOYHOCTH, OOHAPYKEHHBIE B TEKCTE MOSICHU-
TEJIbHOM 3aIUCKH, BBIOJIHEHHOW PYKOIHCHBIM CIIOCOOOM, JOMYCKAeTCsl UCTIPABIIAThH
MOIYMCTKOM, 3aKpalrBaHueM OeJloi KpacKod M HAHECEHHEM Ha TOM € MECTe HcC-
paBJIeHHOro TekcTa. [lomapku U ciiefpl He TMOJHOCTHIO YAAJIIEHHOTO MPEKHETO TeK-
CTa HE JOMYCKAaKOTCH.

2.1.6 TlosicHuTenpHas 3amucKa JOJDKHA OBITh CIIMTA B JKECTKOM IEperieTe
(crierualibHOM MarKe JUIs JUIUIOMHBIX TIPOeKTOB (pador)).

2.2 PyOpukauum, 3aroJIOBKHM M COiepKaHue

2.2.1 TeKCT MOSCHUTENILHON 3aIUCKU PA3AEISIOT Ha JIOTUYECKU CBSA3aHHbBIC Ya-
CTH — pa3iesibl, IpU HEOOXOUMOCTH — Ha TOJIpa3elibl, a MOApa3/Aebl — HA TyHKTHI.
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2.2.2 Pa3pnenbl NODKHBI UMETh TIOPSAIKOBBIE HOMEpa, 0003HaYaeMble apabCKu-
MU 1EdpaMu 03 TOUYKH B KOHIIE M 3alliCaHHbIe ¢ ad3amHoro orcrymna. IToapaseis
HYMEPYIOT B Ipejeiiax pasjeiia, K KOTOPOMY OHHU OTHOCSITCSL.

2.2.3 Horma BHYTpH ToJipa3/ieia BBIICTSIOT 00JIee MEIKHE CMBICIOBBIC €I1-
HUIIBI — IYHKTBI, HAIPUMEP: XapaKTCPUCTUKH YCTPONCTB M (PYHKIIMOHAIBHBIX 3JIe-
MEHTOB TEXHUYCCKOH CHCTEMBI, 0OOCHOBAHHE ATAIOB IJIAHUPYEMOTO SKCIICPHUMCHTA,
XapaKTCPUCTHKH ammapaToB U MpHOOPOB, HEOOXOMUMBIX Il UCIIBITAHHUM, ITOKa3aTe-
JM Ka4eCTBa TEXHUYCCKON CHCTEMBI B Pa3IUYHBIX pEXKUMaxX ee padoThl U T. 1. B 1mo-
TOOHBIX CITydasX MyHKThI HYMEPYIOT B IIpejieliaX Mmojpasea.

[TyHKTBI TTpH HEOOXOIUMOCTH MOTYT OBITh Pa3OUTHI HA MOMIYHKTHI, KOTOPHIC
HYMEPYIOTCS B MpeJienax KakI0To MyHKTa.

2.2.4 Ecny B MOSICHUTENBHOM 3aIMCKE BBIJICICHBI TOJIBKO Pa3Aeiibl, TO MyHKTHI
HYMEpYIOT B Ipesienax pasena.

2.2.5 Kaxnplil pazzen u nojpaszaes JI0JKEH UMETh KpaTKUM U SICHBIN 3aroso-
BOK. [IyHKTBI, Kak IpaBUIIO, 3ar0JIOBKOB HE UMEIOT.

3aroJI0BKH pa3/IeNioB 3alMChIBAIOT MPONUCHBIMU OyKBamMH 0€3 TOUKHU B KOHIIE 3a-
TOJIOBKA. 3ar0JIOBKH MOAPA3/IENIOB 3alKMChIBAIOT CTPOYHBIMU OyKBaMH, HAYMHAS C TIEP-
BOM IIPOIMCHOM. 3arojoBKU HE MOAYEPKUBAIOT. [IepeHOCH! CIOB B 3arojloBKax HE J0-
IIyCKaroTCA. ECay 3aro0BOK COCTOUT U3 IBYX IPEUIOKEHUN, UX Pa3AEIsIOT TOYKOU.

Ecim 3aronoBku paszena Wi nogpasiena 3aHUMAl0T HECKOIBKO CTPOK, TO CTPO-
KU BBIPaBHUBAIOTCS 10 MEPBOM OyKBE 3arojI0BKa B COOTBETCTBUU C MpUIIokKeHueM JI.

2.2.6 Kaxnaplii pa3aen MOSCHUTEIBHON 3alMCKA PEKOMEHIYETCs HAaYMHATH C
HOBOW CTpaHULIBL.

Mesxmy 3arooBkoM paszena (moapasaeia) i TEKCTOM OCTABIISIOT MIPOOEIBHYIO
CTPOKY — MPH KOMIIBIOTEPHOM CITIOCOOE BBITIOJTHEHHUS 3alMCKH; HHTEPBA IUPUHON
15 MM — pH pyKOIIMCHOM crtoco6e (cM. mpusioxenue JI).

Mexay 3arojgoBKaMu pa3JiesioB U BXOJSIINX B HETO MOAPA3/EIIOB JIOMYCKAETCS
oMeIaTh HeOOJIBIION BBOIHBIN TEKCT, MPEIBAPSIIONIANA MO Ipa3Ie]l.

2.2.7 TlepeueHnb Bcex pas3fesioB W IMOAPA3/EIOB, BKIIOYAIOUIUN TMOPSIAKOBBIC
HOMEpa U 3aroJIoBKH, 0(hOpMIISIOT B BUJE COJEP)KaHUSA — 005S3aTeIbHOrO JIEMEHTA
NOsICHUTENBHOU 3anucku. CoaeprkaHue MOMENIAOT HEMOCPEICTBEHHO 3a 3a/JlaHHEM
Ha IPOEKTHUPOBAHKE U BKIIIOYAIOT B OOLIYI0 HyMEpALUIO CTPAHULI.

CnoBo COHAEPXAHUE 3anuckiBalOT MPONUCHBIMU OYKBaMH MOIY>KUPHBIM
mpudpTom 14—-16 MyHKTOB M pacmoiaraloT MO UEHTPY CTPOKU. Mexay CIOBOM
COLEPXXAHHME u camuMm coIep:KaHUEM OCTABIISIIOT IMPOMEKYTOK, PaBHBIA IPO-
OenbHOM cTpoke. B comepaHun 3arojloBKM BHIPABHUBAIOT, COMOIYUHSAS 1O pasje-
JaM, mojapaszjenaM M MyHKTaMm (€ciu MOCJeIHHEe UMEIOT 3arojoBKH), cMellasi Bep-
TUKaJIH BIIPAaBO OTHOCUTENBHO JIPYT Apyra Ha 2 3HaKa.

B conepaHun KaKIplil 3ar0JIOBOK COEAMHSIOT OTTOYMEM C HOMEPOM CTPAHH-
Ibl, PACTIOJNIOKEHHBIM B CTOJIOLIE CIIpaBa.

[Tpumep dparmeHTa npaBUIHLHO MOCTPOCHHOTO COJCPKAHUS:
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2.2.8 CTpaHuUIbl MOSCHUTEIBHON 3alMCKH HYMEpPYIOT apaOckumu IudpamMu B
MPaBOM HWKHEM YTIy. TUTYIBHBIM JTUCT, TUCT ¢ pedepaToM U JUCT 3aJaHHs BKIIO-
YaroT B OOIIyI0 HyMEpaIuio, HO HOMEp CTPaHMIIBI Ha HUX HE CTaBAT. B o0iryro HyMme-
paltIo CTPAHUI] BKIIOYAIOT BCE MPUIIOKECHHUS.

2.3 OcHoBHbBIE NnpaBuJia U3J10KCHUSI TEKCTA

2.3.1 TekCT MOSCHUTENLHOMN 3alMCKU JOHKCH OBITh YETKUM M JIOTUYHO H3JI0-
YKEHHBIM, HE JIONYCKATh PA3IMYHBIX TOJIKOBAHUIA.

[Tpu u3noxkeHUM 00s13aTEIBHBIX TPEOOBAaHUM B TEKCTE JOJDKHBI MPUMEHSTHCS
CJIOBA «IOJDKEH», «CIIEIYET», KHEOOX0IUMOY, «TpedyeTcs, YTOOb), «HE JTOMyCKaeT-
cs», «3arnpemaercs». [Ipyu U310KeHUN APYrUX MOJIOKEHUNH PEKOMEHAYETCS] UCIIONb-
30BaTh CJIOBA: «IOIMYCKAIOT», «YKa3bIBAIOTY, KIIPUMEHSIOTY.

B Ttekcte ciemyeT mpuUMEHATh HAYYHO-TEXHUYECKHE TEPMHUHBI, 0003HAYEHUS
U OIpENIETICHUs], YCTAHOBJICHHbIEC ACHCTBYIOIIMMHU CTaHAApTaMHU, a MPU HUX OTCYT-
CTBUM — MPHUHSTHIC B HAYYHO-TEXHUYECKOM JIUTEepaType.

3ampeniaeTcss NPUMEHSATh WHOCTPAHHBIE TEPMHUHBI MPU HATUYUU PABHO3HAU-
HBIX CJIOB U TEPMHUHOB B PYCCKOM SI3bIKE.

2.3.2 Tekct u3naraioT ¢ coOofeHrueM mnpaBmi opdorpaduu U MyHKTyaIuu.
Cnenyer oOpaTuTh BHUMaHUE Ha a03allbl, MEPEUUCIICHUS, YMOTPEOJICHUE YHUCEll,
CHUMBOJIOB U Pa3MEPHOCTEM.

2.3.3 Hebonpbume no o0beMy 000c00JIE€HHBIE IO CMBICITY YaCTH TEKCTa BbIJE-
JSI0T ab3aramu.

2.3.4 B NosICHUTENIbHOM 3aIMCKE YaCTO UCIOJIB3YIOT EPEUUCIICHUS, HAIPUMED
B TEX CJIydasx, KOrja HeoOXOJIMMO Ha3BaTh COCTAaB TEXHWYECKOW CHCTEMBI WM OT-
JIETHHON €€ YacTH, yKa3aTh MPEIbsIBIseMble TPeOOBaHUS, YCTAHOBUTH MOPSIOK KC-
MePUMEHTAIbHBIX UCCIICIOBAHUM, UCIIBITAHUN, HAJIAJKH U T. II.

2.3.5 Eciu niepeuuncieHye mpocToe, T. €. COCTOUT U3 CJIOB U CJIOBOCOYETAHUH,
TO KaXKIBIM 3JIEMEHT HEOOXOAMMO 3alMChIBaTh ¢ HOBOM CTPOKH, HauWHas ¢ ab3aIlHo-
ro OTCTYIIa U 3HAKa «THPE», a B KOHIIE CTaBUTh TOUKY ¢ 3amsToi. Hampumep:
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B cocraB ycTpoiicTBa CUNTHIBaHHS BU3yalbHON HH(POPMAIIMH BXOAAT CIETYIOIINE OIOKU:

— JTaTYUK PACCTOSHUS,

— doTtoaroHAs MaTpHIla pazMepoM 32%32 3IeMeHTa;

— 3QJIAIONIMIA TeHEepPaTop W YCTPOMCTBO aBTOMATHUYECKOW PETYJIHMPOBKH UYBCTBHTEIBHOCTH
doromaTpuLIbI.

2.3.6 IIpocToe mepeuuncieHne J0MyCcKaeTcs MUcaTh B MOI00p ¢ TEKCTOM, OT/e-
JIsi CJIOBA WM CIIOBOCOYETAHUs APYT OT Apyra 3amnsrtoil. Hanpumep:

B cucreme ynpasineHus IpUBOAOM I10Ja4 IIPUMEHEHBI YETBHIPE BHJA JATYHUKOB: JaTYUK MO-
MEHTAa, aT4uK (Pa3HOro HANpsIKEHUs Ha BXOJE TUPUCTOPHOIO NMpeodpazoBaTess, JaTuUK YIriIOBOH
CKOpPOCTH BaJla IBUTATENS U U(PPOBON JATUHUK MEPEMEIIECHUS HATPY3KH.

2.3.7 Tlpu clI0O)XHOM TEPEUUCICHUHU, COCTOAIIEM M3 HECKOJBKUX MpeJIoKe-
HUMN, KaXIbIA DJIEMEHT NEPEeUrCICHUS HYMEPYIOT M MHUINYT C MPONMUCHON OYKBHI,
Ha4yMHas ¢ ab3aI[HOTO OTCTYINAa, a B KOHIIE CTaBsT Touky. Hampumep:

B cooTBeTrcTBUM ¢ METOAMKON CcHHTE3a HU(POBBIX PETYISTOPOB BBHIMOJIHSAEM CIIEIYIOIINE
orepanuu:

1 Boruncnsiem Z-nipeoOpa3oBaHue MepeAaTouHoN (HYHKIIUU MOCIEA0BATEIHHO COSTMHEHHBIX
JKCTPANoJIATOpa HYJIEBOIO MOPSAIKAa U HEMPEephIBHON YacTu Hu@poBoil cuctembl. C moMoIipo 6u-
JUHEHMHOro TpeoOpa3oBaHUsT HAXOAUM COOTBETCTBYIOIIYIO XapaKTEpUCTHKY B  00JacTu
W-nipeoOpa3oBaHuii.

2 Ilo HaiiieHHOW XapaKTEPHCTUKE OIpPE/EIIsieM OCHOBHBIE MOKA3aTeIH HECKOPPEKTUPOBAH-
HOU (POBOM CUCTEMBI: 3aMachl YCTOWYUBOCTU IO (aze U MOAYIIO, TOJIOCY MPOMYyCKaHUs, Pe30-
HAHCHYIO YacTOTY U Pe30HaHCHBIN muk. COMoCTaBisieM MOKa3aTed KauyecTBa ¢ TpeOyeMbIMU 3Ha-
YEHUSIMHU.

3 Bribupaem B obnactu W-nipeoOpazoBaHuil Takyl0 XapaKTepUCTHKY (HU3HUECKU peanun3ye-
MOTO PEryJsiTopa, 4ToObI yJIOBJIETBOPSUINCH BCE TPEOOBaHUs, MPENbABISEMbIE K KaUeCTBY yIpaB-
nenusi. Hakonern, ucnonb3ys mojactanoBky W =Z —1/Z + 1, nonyyaeM mHepeaaTouHy0 (YHKIHO
perynstopa B 06acTi Z-npeoOpa3oBaHuil U T. 1.

2.3.8 Ecin B MOSICHUTENBHON 3aIIMCKE HEOOXOIMMO CHEaTh CCBUIKM Ha JJIe-
MEHTBI TTEPEUYNCIICHNS, UX 0003HAYAIOT CTPOYHBIMUA OYKBAaMHU PYCCKOTO ajdaBHTa CO
ckoOkoil. Hampumep:

1.7 Ha ocHOBaHMM aHAJIM3a UCXOAHBIX JAHHBIX JJIS IPOSKTUPOBAHUS CUCTEMBI aBTOMATHYE-
CKOTO YIPaBJIEHHs yCTAHABIMBAEM CIEAYIOIINE TPEOOBaHUS K CUCTEME:!

a) IMHAMUYECKAs YCTAHOBHBILNAACSA MOIPENIHOCTh YNPABICHUS Oy JOJDKHA OBITH HE Ooee
12 yry1. MUH IIpU TIOCTOSIHHO# ckopocTu Q = 0,16 paj/c u yckopenuu € = 0,24 pan/c?

0) MOMEHTHAs COCTABJISIIOIIAs MTOIPEIIHOCTH Oy JOJKHA ObITh He Oosee 1,2 yrii. MUH mpu
My = 10* H-m;

B) BpeMs nepexoHoro nporecca tun He 6osee 0,32 c;

I') IepeperyinpoBaHue T0JKHO ObITh He Oonee 24 %.

[Ipu manpHeHIIEH neTanu3anny NepeuncIeHU UCTIONB3YIOTC apadckue 1ud-
pBI CO CKOOKOI, a 3amuCh MPOU3BOIUTCS C a03aIlHOTO OTCTYyMa, COOTBETCTBYIOIIETO
YPOBHIO TIepeunciieHus (cM. npunoxenue JI).

2.3.9 Ilpu cchuiKe B TEKCTE Ha DJIEMEHT MEPEYUCIICHHS CIIeIyeT mucaTh 0e3 co-

KpaIICHUs CJIOBO IIYHKT» HJIM IOJITYHKT» W TOCIIe HOMEpa WM OYKBBI yOWpaTh
ckoOky. Hanmpumep:

B cootBeTcTBHU ¢ 3a1aHHO# B TyHKTE 1.7, 0 MOMEHTHOMN MOTPEIIHOCTHIO ONpeaesieM 100-
POTHOCTb CUCTEMBI YIIPABJICHUS.
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2.3.10 Bce anemeHTHl TiepeunciieHus: NOHKHBI TTOMUMHATHCS BBOJIHOUN (pase,
IpealecTByIoeH nepevnciennto. He nomyckaercsi 00pbIBaTh BBOJHYIO (pa3y Ie-
pel MEepeyuCIeHUsIMU Ha TMPEeUIorax MM COI03aX «HU3», «HA», «TO», «Kak» U T. 1.
Hampumep:

Henpaeuﬂbﬂo nucamo.

CunoBoii creAsimui NpUBOA COCTOUT U3: SJIEKTPOABUIATENS, JIEKTPOMAILIMHHOIO YCUIUTE-
751 U U3MEPUTENIBHOTO ITpeoOpa3oBaTes.

Cnedyem nucamo:
B cuioBoii crieasimuii IpuBO/I BXOIST: JICKTPOABUTaTe b, SJICKTPOMAIIIMHHBIA YCUITUTENb U
HU3MEPUTEIIbHBIN PEOOpa3oBaTeb.

2.3.11 B TekcTe MOSCHUTENBHON 3amucku (Kpome (GopMyll, TaOJIUIl U PUCYH-
KOB) c1edyem nucams clo8amu.

— MaTeMaTHUYeCKU! 3HAK «—» MUHYC TIEpe]l OTPUIATEIbHBIMH 3HAUYCHUSIMHU
BEJIUYMH;

— MaTeMaTH4ecKue 3Haku > (0omblne), < (MEeHbIE), = (paBHO), a TAKKE 3HAKU
Ne (Homep), % (nporient), & (amametp), Sin (cuHyC), COS (KOCHHYC) | T. 1., HE UMe-
folye npu cebe YUCIIOBBIX 3HaueHW, Hampumep: «IIpupaBHUBas HYIIO MPOW3BO/I-
HYI0 OT (DYHKITMOHAJIA, HAXOJIUM ypaBHEHHE. ..)».

2.3.12 B TekcTe 4ncia OT OQHOTO JI0 JIEBIATH 0€3 €IUHUIl U3MEPEHUN CICIyeT
UCcaTh CJIOBaMHU, CBBIIIE JEBATH — Ibpamu. JpoOHbIe ynciaa HE0OX0IUMO MPUBO-
JIUTH B BUJIE JCCATUYHBIX APOOCH.

[lepen yuciaamu ¢ pa3MEPHOCTSIMU HE PEKOMEHAYETCS CTABUTh MPEIJIOT «B)»
WJI 3HaK TUpe «—». Hanmpumep:

Henpasunvno nucams:
DneKTpoaBUraTesb MOIHOCThI0 B 600 BT.

Credyem nucame:.
DneKTpoaBUraTeNh MOIHOCTHI0 600 BT.

[IpuBoas HanbombIIee WM HAaUMEHbBIIIEEe 3HAUCHUE BEJIUYUH, CICAYET MpUMe-
HATH CJIOBOCOUETAHUE «JOJKHO OBITh HE OoJiee (He MeHee)», Hanpumep: «Ilepepery-
JUPOBAHUE JIOJKHO ObITh HE OoJiee 18 Y%o».

Ecny B MOSICHUTENBHOM 3alUCKE MPUBOAAT AMANAa30H YUCJIOBBIX 3HAYEHHUU O/I-
HUX U T€X € CIMHMI] (PU3MUECKON BEIMYMHBI, TO 0003HAYCHUE €IMHUIILI (Pu3nye-
CKOM BEJIMYMHBI CJIEAYET YKa3bIBaTh MOCIE MOCIEAHErO YHCIOBOTO 3HAUEHUS AUara-
30Ha. Hanmpumep:

CucreMa aBTOMAaTHYECKOTO COMPOBOKICHUS IENU O00ECIeUnBaET CIEKEHUE 0 JAaTbHOCTU
oT 2 10 20 KM ¢ 3aJJaHHON TOYHOCTBIO.

UucnoBble 3HAYCHUSI BEJIMYMH CIEAYET YKa3blBaTh C MAKCUMAJIbHO JOMYCTHU-
MOM CTEIIEHBIO TOYHOCTH.

[TopsimkoBBIE YUCTUTENbHBIC MUITYT IU(pamMu ¢ HapaleHueM OJHOOYKBEH-
HOTO TAJeXHOTO OKOHYAHUS, €CIU MPEeanociaeaHsss OyKBa YUCIUTEIBHOTO Tjac-
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Has, U JBYXOYKBEHHOTO OKOHYAaHUsS, €CIW NPEeANOCieaHss OyKBa corjacHas.
Hanpuwmep:

1 Bo 2-M pa3znene nokas3aHo...
2 ComocTasiisist pe3ysbTatrhl 1-ro v 2-ro 3KCIIEpUMEHTOB. . .

KonnuecTBeHHbIE YNCIUTENBHBIE 10 AECATH 0€3 €IMHULl U3MEPEHUH ClenyeT
IIMCaTh CJIIOBaMH, HAIPUMEP «HA LIECTH JMUCTaxX», «IO PE3yJbTaTaM IIATH DKCIIEPU-
MEHTOB...». KonnuecTBEeHHbIE YMCIUTENBHBIE CBBILIE IECATH 0003HAYaOT LUppoi
0e3 HapalleHus, HarpuMep «Ha 20 TucTax».

2.3.13 B nosiCHUTENIbHOM 3aIUCKe CIAEAYEeT MPUMEHATh CAUHUIIBI (DU3UUECKUX
BEJIMYMH, NX HaUMCEHOBaHMSA M 00o03HaueHHus B coorBercTBUU ¢ 'OCT 8.417-2002.
B npunoxenun T npuBencHbl OyKBEHHbIE 0003HAUCHHS BEIMYMH U Pa3MEPHOCTEH,
HanOoJIee YacTo ynoTpediiseMbie B MpoeKkTax (padborax).

[Tpumenenue apyrux cucteM 0003HaYeHUH (PU3NIESCKUX BEJIMYUH HE JOITyCKAeTCsl.

Ecnu B mosICHUTEIBHOM 3aIIMCKe HEOOXOIUMO HCITOIb30BaTh CBEACHUS U3 JINTE-
paTypHBIX UCTOYHUKOB, B KOTOPBHIX NMPUMEHEHBI WHBIE CHCTEMbI 0003HAYCHU, TO MX
HYy>kHO TiepeBecTH B cuctreMy CH. KoaduuumeHnTsl nepeBoga NpuBEAICHbI B IPUIIOXKE-
HUU Y ¢ TOYHOCTBIO, TOCTATOYHOM JIJIs1 HHYKEHEPHBIX PacueTOB.

2.3.14 He cnegyer momemath 0003HAYCHHS €IUHUI] (PM3UYCCKUX BEITUYWH B
OJIHOM CTpOKe ¢ (popMyJsiaMHu, BEIpa)KEHHbIMH B OykBeHHOU (popme. Hanpumep:

HenpaeuﬂbHO nucameo.
HpI/IBeI[CHHHﬁ K BaJlly ABUTATCIIsI MOMCHT HHCPLIUH HAT'PY3KHU

2
Q) g2
an = (ml + mz)—szaX [Kr M ]
1B max

Cnedyem nucamo:
[IpuBeIeHHEIH K Baly ABHTAaTeNs MOMEHT MHEPIHMH HArpy3KH Jpp, KI'M> BBIYHCIAEM II0
dbopmyie

0)2 ma.
— H X
Jl'lp - (ml + m2) 2 '
B max

B Tex ciyuasx, xorjna B GopMyily MOJACTABISIOT YUCIOBbIC 3HAUYCHUS U BBIUKC-
JSIIOT pe3ysibTaT, 0003HAUEHUE €IUHUIIBI (PU3UUYECKON BEJIMUMHBI MUIIYT 32 PE3Yib-
TaTOM C MpoOeIoM, PaBHBIM OJHOMY 3HaKY, WK 3—4 MM MpU PYKOIMCHOM CIOCO0E.
Hanpumep:

[IpuBeaeHHBIN K Baly IBUTATEISI MOMEHT HHEPIIUN HArPy3KU

2 2
an =(m + mz)% = (300 + 400) 0’1672 —4,4.10~% K" M2.
OB max 210
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2.3.15 IlpumensieMble B MOSCHUTEIBHOM 3alHCKe YCIOBHBIE OYKBEHHbIE 000-
3HAYeHUs, B TOM YMCJIE MHIEKChI, U300pakKeHMsI WIM 3HAKU JOJDKHBI COOTBETCTBO-
BaTh MPUHATHIM B HOPMATUBHOM TOKYMEHTALIMU U JEHCTBYIOIUX CTaHAApTaX.

2.3.15.1 YTtoOBl yKa3aTh pa3auyure HECKOJBbKUX (PU3UUECKUX BEIUYHMH, 0003HAa-
YEHHBIX OJHOM U TOH ke OYKBOI, IPUMEHSIOT BEpXHHUE U HUKHUE WHICKCHI.

2.3.15.2 B kauecTBe BEpXHUX MHACKCOB PEKOMEHIYETCS NMPUMEHATh apaOCKue
1udpsl, 3Haku npuM ('), 3Be3a0uky (*) u OykBy (7). Hanmpumep:

a) NC? — sueprus;

6) q'(A, W) — k03bdHUIHEHT TAPMOHUYECKON JINHEAPU3ALIUH;

* o o
B) K™ — perymupyemsiii (HacTpanBaeMblii) KOOQPUIUCHT YCHIICHUS;
r) A" — TpaHCHOHMPOBaHHAs MAaTPUIIA.

2.3.15.3 HiwxHumu uHIeKCaMu Ipu OYKBEHHBIX 0003HAYEHUSIX MOTYT OBITh:

— uu@psl, 0003HAYAIOIINE MOPSIIKOBbIE HOMEpA, HANPUMED, MOPSAKOBBIE HO-
Mepa MePeMEHHBIX COCTOSHUSA, IEPEeaTOYHBIX (PYHKIIHH U T. I1.;

— OYKBBI TPEYECKOr0 M JATUHCKOTO aji(haBUTOB, YKA3bIBAIOIIME HA CBS3b C
¢uznueckuMu BeTMYMHAMH, O0O3HAYEHHBIMH COOTBETCTBYIOIIMMU CHMBOJIAMHU.
Hampumep: Dg — 10OpOTHOCTH MO YCKOPEHUIO; Vx — COCTABIISAIONIAs CKOPOCTH BIOJIb
ocCH X;

— OYKBBI pycckoro angaBuTa, COOTBETCTBYIOUIME OJHOW WU HECKOJIbKUM

Ha4daJIbHBIM 6YKB21M TCpMHHA, HAIIPUMCD UBX — HAIIPSAKCHUC Ha BXOAC YCHUIIUTCIIA.

2.3.15.4 Nnnekcel, COCTaBICHHBIC U3 IBYX-TPEX COKPAIIEHHBIX PYCCKHX CJIOB,
MUITYT OPSIMBIM HIPHUGPTOM ¢ TOYKaMH MEXITY COKpalieHus M. Hampumep:

a) Ko.c— KO3pOUIHMEHT YCHIIEHHs B LIeNH 00paTHOI CBA3H;
0) Kp.c (p) — mepenarounast GyHKINS PETyIATOPa CKOPOCTH.

2.3.15.5 Ecnu B cocTaB MHIEKCA BXOAUT HECKOIBKO IU(Mp Uiu OyKB JTATHUH-
CKOro ¥ (Miu) rpeyeckoro andaBUTOB, TO UX OTACJSIOT APYT OT JApyra 3amsiTou.
Hampumep:

a) (;, — YroJ MEX1y TIEPBLIM M BTOPHIM CMEKHBIMH 3BEHbSIMH MaHUITYJIATOPA;

6) Ry ,, —Marpuia 10BOpOTa BOKPYT OCH OX Ha YIol o .

2.4 OcHOBHBbIE MPABUJIA HAMIUCAHUS MaTeMaTU4YeCKuX Gopmya

2.4.1 Tlpu U3M0XEHUU BBHIBOJIOB U3 MaTeMaTHYEeCKuX (HOpMys HE PEKOMEHIY-
€TCSl UCIIOJIb30BATh BBIPAKEHUSA: «MBbl TOJYUUIN», «Mbl HALUIN», «OMPEICIIHIN,
TOTYYUTCS», «BBIPA3UTCS B BUIE», «OyaeM uMeTh» Hu T. 1. ClenyeT ynorpeosiTh
CJIOBA: «IIOJIy9aeM», «OTPEIEIIEM», KHAXOIUM», «IIpeo0pa3yeM K BUIAY» U T. 1.

CBsi3yIOIME CIIOBA «CIIEIOBATEIIBHOY», «OTKYAa», «IOCKOJBKY», «TaK Kak»,
«UIW» U APYTHE PACIONararoT B Hadayle CTPOK, & 3HAKUA NMPENHUHAHUS CTABAT HEMO-
cpeAcTBeHHO 3a dhopmynioi. Hanmpumep:
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XapaKkTeprCcTUIEeCKOe YpaBHEHHUE ITPeodpa3yeM K BUIY
Tp®+p+K, =0, *)
[ToacraBuMm B (*) 3HAUeHHE P
p=-a+jp,
HOJTYYHM
T(-a+ jB)2 +(-a+jp)+K, =0,
OTKY/Ia HAXOJIUM
T(o® -p*)+K, —a=0,
—2aBT +p=0.

CrnenoBarensHO,

Ecnu dhopmynam npemmectByer dpasza ¢ 0000IIAOIIMM CIOBOM, TO MOCTIE HEe
HE0OXO0IMMO CTaBUTH JBOeToure. Hampumep:

N3 paBencTBa (2.12) HaxoauM CIeAyIOIIee COOTHOLICHUE:

4+ E2) =30+ E) + —— mm 41+ %) =31+ ) +1/[(1+8)°].

(1+¢)

2.4.2 MaremaTtndeckue (OpMYIIbl JOHKHBI OBITh BIUCAHBI OTYETIUBO C TOY-
HBIM pa3MelieHueM 3HakoB, Iudp u OykB. Kaxnayro OykBy B opmynax u TEKCTe
HEO0OXOJIMMO 3alUChIBATh B TOYHOM COOTBETCTBHHM C ajipaBUTOM. [[151 TOrO 4TOOHI B
dbopmyrnax paznuyaTh CUMBOJIBI CXOJHOTO HauepTaHUs, MPUHATO OYKBBI JJATUHCKOTO
andaBuTa IEYaTaTh KYpCUBOM, @ PYCCKOTO U TPEUYECKOTO — MpsMbIM Tpudrom. O6-
pasiibl OYKB IPUBEACHBI B puiiokeHuu .

Ha mpotspkennn Bceil OSICHUTENBHON 3alMCKU HEOOX0AMMO COOJII0IaTh Clie-
ayromme pasMepsl B popmynax: 3—4 MM JUIsl CTPOYHBIX B 6—8 MM JIJisi IPOTTUCHBIX
OykB u 1mudp. Bce mHACKCH W MOKa3aTenw CTENEHU OJDKHBI ObITh B 1,5-2 pasa
MEHBIIIE.

3HaKM CJIOKEHMS, BHIYUTAHUsI, KOPHS, PABEHCTBA U T. JI. HECOOXOAUMO pa3Me-
IaTh Tak, YTOOBI UX cepeArHa ObLJIa PacIoJIOKEHA CTPOTO MPOTUB TOPU30HTATBHOM
YepThl APOOH.

2.4.3 ®opmyIibl, KaKk MPaBUIIO, PACTIONATAlOT HA OTACITBHBIX CTPOKAX IO LEHTPY
U OTACIISAIOT OT TEKCTa MPOOETFHBIMH CTpOKaMu. B mpumnokennu M mpuBeAeHBI MpH-
MEpPBI PACTIONIOKEHHS (POPMYJTT C YKa3aHUEM PACCTOSTHUN MEXTy CTPOKAMH TEKCTA.

PexoMeHIyI0TCSl cleayrone MEeXTEKCTOBBIE MPOMEKYTKHA ISl pa3MeIleHus
bopmyir:
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— 6 UTHTEPBAJIOB MPHU NIEYATHOM CIIOC00€ Win 24 MM TIPH PYKOITMCHOM JJIsI TIPO-
CTEHIINX OJHOCTPOUYHBIX (POpMYyIT;

— 8 UHTEepBaAJIOB NPU NIEYATHOM CIoco0e Win 32 MM MpU PYKOITUCHOM ISl O1-
HOCTPOYHBIX (OpMYIL, comeprkammx 3uaku X, I1, | u T. Iw.;

— nis GopMyJI, CoAepKalIX JIBE CTPOKHU U OoJjiee, a TaKkKe JJIsi CIIOKHBIX BbI-
pakeHU HEOOXOJUMO BBICTABIIATh MEKTEKCTOBBIE MPOMEXKYTKH B COOTBETCTBUM C
pEeKOMeHaIusAMHI TyHKTOB 2.4.2 1 2.4.3.

2.4.4 KopoTkue OAHOTUIIHBIE (POPMYIIBI JOIYCKAETCs pacrojiaraTh Ha OJHOMN
CTpOKE, pa3eiisist TOUKOH ¢ 3anstor. Hanmpumep:

Koopaunatel X1 1 X2 onpesensieM 1o U3BECTHBIM BeTuyrHaMm X u Y.
X =X —BY +BU; x,=Y -PBU.

Hecnoxubie u KOpoTKUe (HOPMYIIbl TPOMEXKYTOUHBIX U BCIIOMOTATEIbHBIX BbI-
paXeHUI MOKHO pacroJyiaraTh HENOCPEICTBEHHO B cTpoke Tekcra. [lpuyem paspe-
[Ia€TCS YBEIMYUBATh PACCTOSIHUE MEKy CTpOKaMHu Tekcta. Hanpumep:

Tak kak 100poTHOCTH cucteMbl D =20 ¢!, To Ha KPUTUYECKOW YacCTOTE Oy =16 ¢! xo-

> duumenT YCHJIEHHS] Pa3OMKHYTOM CHCTEMBI K(wy,) =D/ 0,1+ (0,20,,) ? =

=20/16-3,35=0,37 c¢2. CrnenoBareibHo, 3amac yCTOWINBOCTH 10 ycuieHuo AK =1/0,37 = 3.

2.4.5 Tlpu HEOOXOIUMOCTH IOMYCKAeTCs TMEPEHOC YacTH MaTeMaTHYECKOTO
BBIPQXCHHS Ha CIEAYIONIYI0 CTpoKy. [IprueM 3HaK omepanuu, Ha KOTOPOM CleJiaH
IIEPEHOC, MUIIYT JBa pa3a — B KOHIE MEPBOM U B Hayajie BTOpou cTpoku. 1Ipu mepe-
HOCce (DOpPMYITBI Ha 3HAKE YMHOKECHHSI BMECTO «*» MPUMEHSIOT 3HAK «X).

He nomyckaroTcsi mepeHOChl Ha 3HaKe JEIEHUS, a TaKKe BhIpaKEHHUH, OTHOCS-
IIMXCS K 3HAKaM KOPHSI, MHTErpaia, Jorapudma, TpPUrOHOMETPUIECKUX (PYHKITUH U T. TI.

2.4.6 Bce GopMyiibl, pacmooKeHHbIE B OTJEIbHBIX CTpOKax, HymepytoT. O-
HUM HOMEPOM OTMEUAaIOT TaK)Ke TPYIIY OJHOTUIIHBIX (OpMYJ, pa3MENICHHBIX Ha
OJHOM CTPOKE.

®opmyssl peKOMEHIyeTCsi HyMepOoBaTh B Ipeenax pasiena, K KOTOpOMY OHU
oTtHOCsTCS. HOoMep GopMyIbl TOMKEH COCTOSITh M3 TOPSAKOBOTO HOMEpA pasneia u
OTJICJICHHOTO OT HEro TOYKOW MOPSAKOBOTO HOMEpa (Gpopmyrsl, Hampumep GopMmyra
(2.7). Eciiu B paznene oaHa ¢opmysa, €€ TakKe HyMepyloT, Hampumep Qopmyia
(1.2).

Ecnu B mosicautenbHoi 3anucke popmyn He 6onee 10, To paspemraercs npu-
MEHSTh CKBO3HYIO HyMEpaIuio.

dopMyIibl, TOMENIAEMbIE B TIPHIIOKEHUS, TOJDKHBI UMETh OTNICTILHYIO HyMepa-
LUIO B Mpejenax KaXJI0ro NpuiokeHus. BHauane yka3piBaloT 0003HaUYECHUE MPHUIIO-
KEHUS, 3aT€M CTaBIT TOYKY U MPHUBOIIT MOPSAKOBBIM HOMEpP (OpMyNbl B JaHHOM
npusioxxkenuu, Hanpumep (b.2).

2.4.7 TlopsnkoBblii HOMEp (GOpMYJbl 3alHUCHIBAIOT apabCkuMu IUppamMu B
KPYTJIBIX CKOOKax y MpaBoro Kpasi CTpOKH.
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[Ipu mepenoce yactu GopMyibl ¢ OAHON CTPOKU Ha APYTyl0 HOMEp pacroja-
raroT Ha MOCNEeAHEN CTpOKe.

Homep croxuoit popmyssl (B Buae 1poOH) 3alUCHIBAIOT TaK, YTOOBI CEpearHA
HOMEpA pacroJjiaraiach Ha ypoBHE UepThl JpOOH.

CchUIKM B TEKCTE MOSICHUTEIBHOM 3alMCKU Ha MOPSAKOBBIM HOMEpP (QOpMYIIbI
clieyeT MPUBOAUTH B KPYTJIBIX CKOOKaX ¢ 00s3aTeNIbHBIM YKa3aHUEM CJIoBa «PopMy-
Ja», «ypaBHEHUE», «BBIPAKEHUE», «PABEHCTBO», «IepeAaToyHas GyHKUIUSDY U T. 1.
Hanpuwmep:

[ToacraBnsis BeipakeHue (3.6) B ypaBHeHue (3.2), moxydaem. ..

[Tocne popmyinsl ciaenyeT noMenaTh NeEPEeYeHb U pacuIMPpOBKY MPUBEACHHBIX
B (hOopMyJie CUMBOJIOB, KOTOPBbIE HE ObLIN MOSICHEHBI paHEe.

[lepeueHp HAUMHAIOT CO CIIOBA «IJIE», KOTOPOE MPUBOIAT C HOBOM CTPOKH O€3
a03allHOrO OTCTYMA; IMOCJE CJIOBa «T/E» JBOETOUME HE CTaBAT. B 3Tol e cTpoke
NOMEIIAIOT MEPBbIM MOSCHSOMMNA CUMBOJ. CHUMBOJIBI HEOOXOJUMO OTHENATH OT
pacumppoBOK 3HAKOM THpE, BbIpaBHHMBAs MepeyeHb Mo cuMBoiam. Kaxnyro pac-
MU(PPOBKY 3aKaHYMBAIOT TOUYKOM € 3amsaToi. Pa3MepHOCTh cMMBOJIa WM KO3 Puiu-
€HTa YKa3bIBalOT B KOHIIE paclIM(pOBKU U OTAETAIOT 3ansTo. Hanpumep:

[Tpu pasrone MexaHu3Ma 0 CKOPOCTH OBICTPOTO XOJA JBUTATENb JOJDKSH PAa3BUBATh JHHA-

MHUYECKUH MOMEHT My, HM, KOTOpBIi onpenensiem mo Gpopmyiie

M o = (L2315 + Jyux )€ @.7)

AB’

rae 1,2 — ko3¢ uImenT, yuuThIBatOLUINI MPUBEJCHHBIII MOMEHT HHEPIIMU PELYKTOPA;
J 15 — MOMCHT HHEPILHH JABUTATEIIS, KrM2;
J\.. — IPUBEJECHHBIA K OCH BaJla JBUTATEJIsl U3BECTHBIM JOMOIHUTENbHBIH MOMEHT MHEPIMU

MCXaHu3Ma, KI- M2;
2

B YCKOpEHHE Baja ABUrarensd, ¢ -,

MX

€n

Paszpemaercs nepedeHb U pacmmbpoBKY HCIIOIB30BAaHHBIX CHUMBOJIOB PAaCIIO-
jaraTh B mogoop. Hampumep:

M s = (L2, + 3, )€ 2.7)

aB '’

rae 1,2 — kodpQUUMEHT, YIUTHIBAIOLIMI IPUBEICHHBIN MOMEHT MHEPUMH PelyKTopa; J . — Mo-

MCHT MHCPLUHN IBUTATECIIA, KF'MZ; JMX - HpI/IBe)IeHHBIﬁ K OCH BaJla ABHUIaTECIIA HN3BECTHBIN JOIIO0JI-

HUTEIIbHBIN MOMEHT HHCPLUU MCXaHU3Ma, KF'MZ; S,I[B — YCKOPCHHUC BaJia ABUTATCIIA, C_Z.

WNnorna nepeyeHb U paciimppoBKy HAUMHAIOT CO CJIOB «3[I€Ch» WU «B (op-
MmyJie 0003HaueHO». B 3Tux ciaydasx mocie popmyJsibl CTaBIT TOUKY, a CJIOBA «3/1€Ch)»
WK «B (popmysie 0003HAUYECHO) 3aMHUCHIBAIOT ¢ a03alHOTO OTCTYIA C MPOMUCHON OyK-
BBI.
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2.5 OcHOBHBIE TPeOOBaHNS K WLIIOCTPALIUAM

2.5.1 Buapl wmroctparuii (4epTekHu, CXeMbl, rpauku, OCHHILIOIPaAMMBbI,
IIUKJIO- ¥ TAKTOTpaMMBbI, (hoTorpaduu) U UX KOJIUIECTBO B MOSICHUTEIBHON 3aICKE
onpenenser aBTop npoekra (padotel). CiaeayeT UCXOAUTh U3 TOTO, YTO MILIIOCTpa-
MU — HanOoJiee MPOCTON W HATVBIAHBIA CIOCO0 M3IIOKEHHUS TEX YacTeH MOsSCHU-
TEJIBLHOMN 3alMCKU, KOTOPbIE TPEOYIOT MJIUTEIBbHOIO TEKCTOBOTO ONMUCAHMS, HAIpU-
Mep, TUCKPETHOTO MpoIiecca B CI0KHONW TEXHUIECKON CUCTEMe, MPOTIeAYPhl CHHTE3a
CJIOHBIX KOPPEKTUPYIOIIUX YCTPONCTB CIEASIIEH CUCTEMBI U T. II.

2.5.2 Kaxxnas wimocTpanus J0JDKHA OBITh YETKOM, SICHOM IO CMBICITY U CBSI-
3aHHOM C TEKCTOM, a TAK)KE PACIOJAraThCs MO BO3MOXKHOCTH OJIMKE K Pa3bICHSIO-
II[€l YaCTH TEKCTA.

JlomyckaeTcsl pacmojarath WITIOCTPAIIMU B KOHIIE MMOSCHUTEIHLHOM 3alMCKH B
BU/JIC TIPUIIOKCHUS.

2.5.3 Bce wmiocTpaliud HE3aBUCHUMO OT UX BHJIa M COJCPKAHUS B TEXHUYE-
CKOU JINTEepaType NPUHATO HA3bIBATh PUCYHKAMM.

B mnosicHUTENnbHON 3amUCKE PEKOMEHAYIOTCS pa3Mepbl PUCYHKOB MPUOJIN3H-
TeabHo 92 X 150 MM u 150 % 240 MM. Bb1OOp KOHKpPETHOTO pa3Mepa 3aBUCUT OT KO-
JMYECTBa U300pakaeMbIX JI€Talel, CIIOKHOCTH CBS3EH MEXy HUMHU, HEOOXOJUMOTO
KOJINYECTBA HAJIMCEN HA PUCYHKE.

PucyHok cienyer pacnosarate nocie adbsama, B KOTOPOM JaHa IepBast CChLIKa
Ha Hero. MOXHO pa3sMelarb Ha OTAEIBHOM JINCTE HECKOJIBKO PHCYHKOB. B Takom
ClIy4ae MoMeNaTh 3TOT JUCT CIEAYET 34 CTPAaHULIEH, II€ TaHA CChUIKA HA MOCJICIHUN
13 pa3MEIIECHHBIX PUCYHKOB.

Wnmroctpanuio, TOMEMIEHHYI0O B TEKCT€ MEXIy al3allamu, pacrojiarairoT Io
LEHTPY U OTAENSIOT OT TEKCTa U MOAPUCYHOUHOM MOANKUCH OJHOM MPOOETBHOM CTpO-
Koit (npuioxenue H).

2.5.4 Unmoctparust A0JKHA OBITH PAcIoONIOKeHA TaKuM 00pazoM, 4TOOBI ee
OBLJIO YTOOHO paccMaTpuBaTh 0€3 MOBOPOTA MOSCHUTEIBLHOM 3aMMCKU UK C TIOBOPO-
ToM Ha 90° 10 4acoBOM CTpEJIKE.

2.5.5 Kaxaplii pucyHOK COMPOBOKIAIOT MOJAPUCYHOUHOM noanuchio. [loanuce
JOJIKHA COZIepkKaTh CI0BO «PUCYHOK» 0€3 coKpalleHus: U MOPSAKOBBII HOMEp UILTIO-
cTpanuu apadckumu udpamu, Hanpumep, «PUCyHOK 7» Mpu CKBO3HON HyMepaluu
nnmi «PUCyHOK 2.7» mpu HyMepauuu WUIIOCTPAUMi MO pa3aesiaM MOSICHUTEIbHOU
3aIUCKHU.

[Toanuce WITIOCTpalUi, PacloNOXKEHHBIX B TMPWIOKEHUSAX, TOJDKHA COJAEp-
&KaTh clOBO «PuUCyHOK», OykBeHHOE 0003HAUCHHE MPUIIOKECHUS U TOPSAKOBBIN HO-
Mep WLTIOCTPALIMU B MPWIOKEHUH, MEXIY KOTOPHIMH CTAaBUTCS TOYKA, HAIPUMEP
«Pucynok A.2». Ecnu B mpuiioKeHUW TOMEIIIEHA OJHA WIUTIOCTpaIlus, ee 00o3Hava-
10T «PucyHOK A.1».

Bce wumrocTpanuu J0KHBI UMETh HAMMEHOBAHUS, KOTOPBIE 3alKMChIBAIOT I10-
CJIe HOMEpa pUCYHKa uepe3 3HaK THpE ¢ MpomucHON OykBbl. TOUkM mociie Homepa U
HalMEHOBAHUSI PUCYHKA HE CTaBST, HAIPUMED:

Pucynok 2.1 — CtpykTypHasi cxeMa HECKOPPEKTUPOBAHHOMN CHCTEMBI YIIPABICHHS
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[lognuce ¥ HaMMEHOBAaHWE PACIIOJIAralOT, BBIPABHUBAS II0 LEHTPY OTHOCHU-
TEJIbHO PUCYHKA.

JlormyckaeTcsi BBIHOCUTh B NMOAPUCYHOUHYIO MOJNUCH PacIM(ppPOBKY YCIOBHBIX
0003HaYeHMI, YacTeil U JeTanei WuTocTpauuu. Bee mosicHUTENbHBIE JaHHbBIE TTOMe-
HIAIOT MEXAY PUCYHKOM M MOAPUCYHOYHON MOAIHKCHIO.

PacumgpoBku nuuryT B modoop, OTAENSIS UX APYT OT JIpyra TOUYKOHM C 3aIsTOH.
[Tudpel, OYKBBI, Ipyrue yciIOBHbIE 0003HAUEHUs MO3UIMNA HA PUCYHKE MPUBOIAT O€3
CKOOOK, OTHENsisl OT paciupoBOK 3HAKaMHU TUpPE, Hampumep, «1 — u3MepuTETbHbIHN
npeoOpazoBarTeb; 2 — YCUJIUTENb» WK «a — KOPPEKTUpYIoIIee 3BeHO; 0 — ...». [lnuHa
CTPOK C MOSICHEHUSIMU HE JOJDKHA BBIXOJUTH 3a TpaHULbl pucyHKa. CTaHgapTHBIE OyK-
BEHHBIE NIO3ULIMOHHBIE 0003HAUEHMS, IPUBEICHHBIE HA PUCYHKE, HE pacIIM(pPOBHIBAIOT.

Ecmu 0003HaueHus1, MPUBEICHHBIE HA WLTIOCTPALIMY, Pa3bCHSIIOTCS B TEKCTE I10-
SICHUTEJIBHOM 3aITMCKH, TO PACIIM(PPOBKH B MOAPUCYHOUHBIX MOAIMUCIX HE JIOMYCKAOTCSL.

He pa3pemaercs 4yacTp AeTajiell WILIIOCTPALUK MOSICHATD B TEKCTE, a IPYTYIO —
pacirdpoBbIBaTh B MOJAPUCYHOUHOM MOAMHCH.

Bce nonpucyHouYHbIe OANKUCH B MOSICHUTEIBHOM 3aIMCKE CIIEAYET BBINOJIHATH
€AMHOO00Pa3HO.

2.5.6 B TekcTe MOsSCHUTENBHOMN 3alMCKU JTOJDKHBI OBITh J1aHbl CCHUIKM Ha BCE
WJUTIOCTpaUu 0€3 UCKIIIOUCHUSI.

B ccpuikax pekoMeHayeTcst UCI0JIb30BaTh 000POTHI «B COOTBETCTBUU C PUCYH-
KOM 2», «Ha pUCYHKE 5.1 U300pakeHsl...», «(CM. pUCYHOK 2)» U T. 1.

PrcyHOK, Kak IpaBuiioO, BBIIIOJIHIETCS HAa OJHOW cTpaHuue. Eciin pucyHOK He
IIOMEIIAETCS HAa OAHOM CTpaHULE, TO JOIYCKAETCS IMEPEHOC €r0 4YacTh Ha JAPYyrue
CTpaHMIIbl. B 3TOM ciyyae B MOJAMUCAX KO BTOPOM, TPEThEH U APYTHMM YaCTAM H300-
paXXeHUs1 MOBTOPSIOT MOANMUCH «PHCYHOK» M HOMEp WILIIOCTpalUH, COIPOBOXKIAs
CJIOBAMU <JTUCT 2», «JIHCT 3» U T. 1.

2.5.7 Wnnmoctpanuu, Kak M JIpyrue BUIbI KOHCTPYKTOPCKUX JOKYMEHTOB,
JIOJDKHBI OBITH BBITIOTHEHBI B cooTBeTCcTBHM ¢ Tpebopanusmu ECKJI, ECT/ u ECII/I.
Opnnako ecnu Ha nokymentax no ECKJI, ECTJl u ECIIJl npencrasmisitor Bcro (0e3
UCKJIIOUEHHUS) MH(OpPMAIUIO, MOSICHSIONIYI0 Ha3HauYeHUE (DYHKIIMOHAJIBHBIX YacTei,
TUIBI SJIEMEHTOB U UX HOMMHAJbHBIE MapaMeTphl, BCE CBA3U C UCTOUHMKAMM IUTA-
HUS, COCTOSTHUE (YHKIIMOHAIBHBIX YACTEH M YCTPOWCTB, BO3MOXHOCTU MX PETyJIH-
POBKHM H T. J., TO Ha WUTIOCTPAIUSAX K TEKCTY JOJKHA OBITh MPE/ICTaBlIeHA TOJIBKO Ta
uH(opMalus, KOTopasi HEIMOCPEACTBEHHO KacaeTCs CYyTH M3JIaraéMbIX BOIIPOCOB.

[Ipu ucnonb30BaHUM JJIs1 WIUTIOCTpAIlMi YePTEeKEeH U cXeM, yxke pa3paboTaH-
veix o ECKJI, ECT/I u ECII/], ux Heob6xoaumMo n1opaboTaTh:

— UCKJIIOYUTh PAMKH, YTJIOBBIC MITAMIIBI, CHIEIU(UKAIINN, TEXHUYECKUE XapaK-
TEPUCTHUKU U T. I1.;

— 3aMEHUTH AJIEMEHTHI, HE UMEIOIIME MPSIMOTO OTHOIICHUS K CYTH pacCMaTpHu-
BaeMOT0 BOIPOCa, U300pKEHUEM MIPSMOYTOJIbHUKA U3 IITPUXITYHKTUPHBIX JTUHUM;

— MaKCHUMAJIbHO COKPATUTh YKUCJIO HAJITUCEH.

Jpyrue pekoMeHJalluy JaHbl B TPEThEM pasjesie CTaHaapTa NPeanpUusTis Mpu
U3JIO)KCHUH TIPaBUJI BBITIOJIHEHUS W O(OPMIICHHS] KOHKPETHBIX BHUJIOB UYEPTEKEH,
cxeMm, rpadMKOB U IPYTUX KOHCTPYKTOPCKUX IOKYMEHTOB.

2.5.8 Bo Bceil mosiCHUTEIHHON 3aIUCKe CIEAYyeT COOMI0AaTh eMMHO00pa3ue mpu
BBITIOJTHEHUH WJUTFOCTPaIiii, 0(hOpMIICHUN TOAPUCYHOUHBIX TOJIMUCEN, BCEX HAJIIHU-
cell, pa3MepHBIX M BHIHOCHBIX JIMHUH, NCIIOJIb30BAHNHN YCIOBHBIX 0003HAUYCHHUH.
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NnnmrocTpanuu ciaeayer BhIIOIHATh C MOMOIIbI0 KOMITBIOTEPHON TEXHUKHU WIIN
IIAPUKOBOM PYUYKOM ¢ TEMHOU (YEpHOU WJIM CHMHEN) MacToM, WM KapaHIaIlloM Cpel-
HEl TBEPAOCTU C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB. [Ipu BBINOJHEHUU WILTIO-
CTpalluii pa3peraeTcsi UCIOIB30BaTh MO0 TOJBKO KapaHaalll, JJUOO TOIBKO IIapHKO-
BYIO PYUKY C ITaCTOM OJHOTO IIBETA IO BCEH MOSICHUTEIIBHON 3aIIMCKE.

Ecnu nosicHuTenbHAas 3amMcKa BRIMOJIHEHA B TEKCTOBOM penakrope [I19BM, to
BCE WJUTIOCTPALIMH JIOJKHBI ObITH 0()OPMIIEHBI C TIOMOIIBIO IpaUUecKoro pefakropa,
€CJIM TEKCT MUIIETCS OT PYKH, TO YepHOU Tymibto. [Ipu 3TOM jomyckaercst 1BETHOE
BBITIOJTHEHUE OTAETBHBIX HIITIOCTPALIUH.

Hannucu Ha BceX WIUTIOCTpAIMSX CIEAYET BBITOJIHITH CTAHIAPTHBIM HIpUQ-
TOM C BBICOTOHM CTPOUYHBIX OyKkB HE MeHee 2,5 mMm. [IponucHbie OYKBBI B TOAMUCSX U
YCIIOBHBIX Tpauueckux 00O3HAUEHUSX AIEMEHTOB, HU(PHI, 0003HAYAIOIIUE HyMe-
palyio 3IEMEHTOB WM MAacCIITa0HOCTh KOOPAWHATHBIX IIKaMI, IPYrHe YHCIOBBIC 3HA-
4yeHMs Ha rpadukax cieayeT nucath Ha 1/3 kpynHee cTpouHbX OykB. Pa3spemaercs
py HEOOXOIUMOCTH OYKBEHHbIE 0003HAUYECHMUSI DIIEMEHTOB (YCTPOUCTB) Ha CXEME, HX
HOPSAKOBBIE HOMEPA BBINOIHITH HECKOJIBKO OOJIBIIETO pa3Mepa.

2.6 IlocTpoeHue Tad ML

2.6.1 Tabmuipl MPUMEHSIOT JUIsl TOTO, YTOOBI YIPOCTUTH M3JI0KEHUE TEKCTa,
coJiepKallero J0CTaTOYHO OONBIION 10 00beMy (haKTHUECKUN MaTepHall, IPUIATh
TOMYy Marepuaiy 0ojiee KOMIIaKTHYIO, YAOOHYI0 (opMy [jsi aHamu3a M pacueTos,
9YTOOBI TOBBICUTH OOOCHOBAHHOCTbH U JJOCTOBEPHOCTH MPUHUMAEMBIX PEIICHUIA.

B Buze Tabnuibl 00bIYHO 0(OPMIIAIOT:

— CBEJICHUS CIIPABOYHOTO XapaKTepa;

— 3Ha4YeHUA QYHKUUHN, UCTIONb3yeMbIe MPU TpauIecKUX METO/IaX pacyeTa;

— JJAHHbIE HKCHEPUMEHTAJIbHBIX HCCIIENOBaHUN (DYHKIIMOHAIBHBIX 3JIEMEHTOB U
YCTPOMCTB, 110 KOTOPHIM OMPEEIISIIOT UX CTATUYECKUE U AMHAMUUYECKUE XapaKTePUCTHKH;

— pe3ynbTaThl MAaTEMaTUYECKOTO MOJETUPOBAHUS TEXHUYECKUX CUCTEM C aB-
TOMATUYECKUM YIIPaBICHHUEM U JP.

Tabnuily B 3aBUCUMOCTH OT €€ pa3Mepa PeKOMEHAYeTcs MOMEIIATh HEMOCPe -
CTBEHHO 3a ab3aleM, B KOTOPOM Ha Hee BIEPBbIC JIaHa CChUIKA, MO0 Ha CIeAyIoIIeH
ctpanuiie. [Ipu HE0OX0UMOCTH AOITyCKaeTcst OPOPMIISTH TAOJIMILY B BUJIE IPUIIOKE-
HUS K TIOSICHUTEJIBHOM 3aIUCKE.

2.6.2 Bce Tabmulibl B TEKCTE TOKHBI ObITh MPOHYMEPOBAHbBI apaOCKUMHU ITU(-
paMU U UMETh TEKCTOBBIN 3aroJIOBOK, TPUUEM CJIOBO «Tabimiia» He cokpamiatTt. Ho-
Mep TaOJMIBI U 3arojIOBOK pa3AeiiatoT 3HakoM Tupe. CinoBo «Tabiuiia» HauWHAIOT
NYcaTh Ha YPOBHE JIEBOM IPaHULIBI TAOTHIIHI.

Tabnuibl peKOMEHIyeTCsl HyMEpOBaTh B COOTBETCTBUU C MPUHATON CUCTEMOM
HyMmepanuu (GOpMyJa U pUCYHKOB, HampuMmep: «Tabnuia 2» mpu CKBO3HOW Hymepa-
1 i «Tabnuna 1.2» npu WHAEKCHOW HyMepallud MO pasjeiiaM MOsSCHUTEIbLHOU
3aIUCKH.

Tabnuipl B KaXKI0M MPUIIOKEHUU CHAOXKAIOT OTACIBHON Hymepaluen ¢ 00s-
3aTeNIbHBIM yKa3aHHeM 0003HaYeHUs PIIIoKeHus, HanpuMmep «Tabmuma b.2y.

3aroyioBOK JIOHKEH OBITh KPATKHUM W TOYHO OTPa)KaTh COACPIKAHWE TAOIMIIHI.
CTpoKH ¢ 3aroJIOBKOM HE JOJIKHBI BBIXOJIUTH 3a MPABYIO U JIEBYIO IPAHUIIBI TAOJIULIBI.
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2.6.3 Tabmuiel 0opOpMIIAIOT B COOTBETCTBUU C pUCYHKaMu 2.1-2.5 u mpuio-
xeHnem JI.

TaOnuiy BMecTe ¢ 3arojIoBKOM OTIENSIIOT OT IMPEIbIAYIIEro U MOCIEAYIOIIEro
TEKCTa MPOOENbHON CTpOKOH. Eciu 3arooBOK COCTOMT M3 HECKOJIBKMX CTPOK, TO
BTOpasi U MOCJEIYIOIINE CTPOKU PaCMojaraioTcs Moj TeKCTOM 3arojoBKa B MEPBOM
CTpOKe, KaK MOKa3aHO Ha PUCYHKE 2.2, IPU 3TOM HCIIOJIb3yeTCsl BhIpaBHUBaHUE ab3a-
11a «110 JeBOMY Kparo». Touku mociie Homepa 1 3arojioBKa TaOIUIIbl HE CTaBsAT. 3aro-
JIOBOK U caMy TaOJuIly poOeabHON CTPOKOM HE pa3JesisitoT.

Tabnuia <Homep> — 3aroJ0BOK TaOIHUIIBI

% 3arosnoBku rpad
E [TonzaronoBku rpag
Crpoxku
< g x g >
bokoBuk I'pagbr

Pucynok 2.1 — ITpumep cTpyKTypbl TaOIUIIbI (K MyHKTY 2.6.3)

2.6.4 CneBa, cipaBa U CHU3Yy TaOJIUIBI PEKOMEHIYETCS OTPAHUYUBATH JINHU -
MU. Ecniu B KOHIIE CTpaHMIIbI TaOIUIA HE 3aKAaHYMBAETCS, TO TOPU3OHTAIBHYIO Orpa-
HUYMBAIOIYIO YEPTY AOIYCKAETCS HE MPOBOJUTH (PUCYHOK 2.2).

Tabnuua 2.4 — ba3oBblil BApuaHT NporpaMMbl 00pabOTKU CUTHAJIOB
OT CHUCTEMbI KOHTPOJISI HAarPy3KH

[Iar Kon onepannu Anpec onepania [Ipumeuanue

0001 LD 0000 PH—Ro; PH—>SR:

0002 *D 0001 PH-KhB— Ro; PH-KuB— SR:

0028 LD 1000 I[IC—Ro; SR
[Iponomkenue Tabnuibl <Homep madauyvr™>

[ar Kon onepanun AJpec onepanja [Ipumeuanue

0029 PD 0010 3anuch BETMYMHBI BBIICPKKHU B

peructp gaHHbix RD

0036 WR 2009 3amnuch CUrHajia B SYEUKy
mamsta 2009

Pucynoxk 2.2 — IIpumep odopmiieHnst TaOIHIIBI C 3aT0JIOBKOM U3 IBYX CTPOK C MPOJOIDKEHUEM
Y MOBTOPEHUEM TOJIOBKH (K myHKTam 2.6.3, 2.6.4, 2.6.7)
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[Ipun mpomomxkeHUn TAOJUIBI TOJOBKY JOIMyCKAeTCS 3aMEHSATh HyMeparuen
rpad. B sToMm ciiydae HyMmepaluio MOMEIIAIOT U B MEPBOM YacTU TaOIMIIBI MOCTE
T'OJIOBKH.

[Tocnenyromme yactu Tabauibl nocie ciaoB «IIpogomkeHre TabiuIb...» ¢ yKa-
3aHUEM TOJIBKO €€ HOMEpa HaUMHAIOT CO CTPOKH ¢ HyMepatuei rpad (pucyHok 2.3).

2.6.5 3aronoBku Tpad pEKOMEHIYETCsS 3alUCHIBATh TApaUICIbHO CTPOKAM
tabnuuel. [Ipu HEOOXOAUMOCTH AOMyCKaeTCsl NEPIEHINKYIIPHOE PACIOIOKEHUE 3a-
roJI0BKOB rpad (cM. pucyHok 2.3).

3aronoBku rpad U CTpoKHM OOKOBHUKA TAOJHUIIBI CIAEAYET MUCATh C TMPOMUCHON
OYKBBI, IOJI3ar0JIOBKH — CO CTPOYHOM (€CIIM TOJIBKO OHU HE UMEIOT CaMOCTOSTENIbHO-
r'o 3HAYEHUS).

Bce 3arosioBku, Ha3BaHUS M MOA3aroJIOBKU YKa3bIBAIOT B UMEHUTEIHLHOM Ila-
JIeKe €TMHCTBEHHOI'O YKCIIa, KPOME CIydaeB, KOT/Ia B CIOBOCOYETAHUM CYIIECTBU-
TETHHOC B JAHHOM 3HAYCHHWH B CAMHCTBEHHOM YHCIIC HE yIMOTPEOIIeTCs, HAPUMEP
«TexHuueckue ycaoBus».

CrnoBa B Tabiuue ciaeayeT mucaTh MOJHOCTBIO 0€3 COKpalleHMil, 3a UCKITI0Ye-
HUEM OTJEIBHBIX MOHATHHA, KOTOPHIE MOKHO 3aMEHSATh OYKBEHHBIMH O0O3HAYCHWSI-
MU, ycTaHoBlIeHHbIMH cTangapToM ['OCT 2.321-84 unu apyrumMu OpuUHSATHIMUA 000-
3HAYCHUSMH, €CJIM OHU TOSCHEHBI B TEKCTE WJIW MPUBECHBI HA WILTIOCTpanusix. Tod-
Ka B KOHIIE 3ar0JIOBKA HE CTABUTCH.

Tabnuia <nomep mabauywbr> — 3aroa0BOK TaOIUIIBI

CocrosiHue TIepe]] Ha4aaIoM N
orepanuu g o % o
- OO6cnyxnBaemas é E” s 2
= % . = TIO3HITHSI Copeprkanue onepanyuu GE; g §§
o
°c 2|88 =0 | &
©g|~E|l B B r = © 2 3
m <
™
1 2 3 4 5 6 7 8
0,0 A 3abpath U3 A 0,1 0,1
0,1 A [Tepemectuthes B b 0,3 0,4
4.1 b 2 1 [Tepemectuthes k B 0,3 4.4
[Tponomxenue Tadnuibl <Homep madauybl™>
1 2 3 4 5 6 7 8
4,4 B 2 1 Pasrpy3uts B 0,1 4,5
12,1 b 4 3 2 Ilepemectuthes k I' 0,6 12,7
12,7 b 4 3 2 Pasrpysuts I’ 0,1 12,8

Pucynok 2.3 — IIpumep odopmiieHus: TaOIHIIbI U €€ MPOIOJKEHHS 0€3 TOBTOPEHUS
roJioBkH (K myHKTam 2.6.4, 2.6.5)
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3anpemaeTcst pa3MeniaTh B sIMEMKE TOJIOBKHU JBa 3arojIOBKA, pa3/elIeHHBIC KO-
COM JIMHHMEW, OJTUH W3 KOTOPBIX OTHOCUTCS K OOKOBHUKY, & BTOPOW OOBEAUHSIET 3aro-
JIOBKH Bcex rpad.

I'pady «Homep 1o mopsaKy» B TaOIUIy BKIIOUATh He gomyckaercs. [Ipu HeoO-
XOJMMOCTH HyMepaIuy ToKa3aTenel MOopsIKOBbIE HOMepa YKa3bIBalOT B TIEPBOil Ipa-
¢e gepes nmpobden rnepes uX HauMEHOBaHUEM (CM. PUCYHOK 2.4).

2.6.6 B rpade mu crpoke 60xkoBUKAa 0003HAUCHUS €IUHUI] (PUBNUECKUX BEIIH-
YUH MPHUBOJAT IOCJIE HAMMEHOBAHMS TOKa3aTelsd, OTAeNsAs UX 3arsIToi (CM. pucy-
HOK 2.4).

Jlonmyckaercsi BKiItoyaTh B Tabnuiy rpady «O6o3HaueHHEe eqUHULBI (hU3nde-
CKOM BEJTMYMHBI», €M OO0JIbIIast 4aCTh HAMMEHOBAHUI B OOKOBUKE COIIPOBOXKIAETCS
Pa3MEpHOCTSAMHU.

2.6.7 Ecnmu HeoOXoanMbl HEOObIINE IO 00beMy TOSICHEHUS K OOJIbIIeH JacTu
CTPOK TaOJUIbl, TO TaKUE MOSICHEHUsS OQOPMIISIOT OTAENbHOHN rpadoii «lIpumeua-
HHUE» B COOTBETCTBUU C PUCYHKOM 2.2.

Eciu Heo0X0aMMO MOSCHUTH JIaHHBIE OTAEIBHBIX CTPOK WJIM rpad, TO npume-
yaHue oQOpMIIIOT OTAEIbHONU CTPOKOM B KOHIE TaOJIMLbI HaJl TUHUEH, 0003HaYar0-
e OKOHYaHuE TaOJIUIIbl, B COOTBETCTBUU C PUCYHKOM 2.4.

Tabmuma <womep mabauywvl> — 3aroI0BOK TaOIHIIBI

3HaueHue ko3P PuIeHTa MeCTHOM 0OpaTHOM
cBs3u, Ko
HaumenoBanue moxasaresst

0,04 0,08 0,10 0,12
1 lunamudeckas ommoka, yril. MUH. 2 2,5 2,8 (3,2)
2 Bpems mepexoIHoTo Tmporiecca, ¢ 0,10 0,105 0,11 0,12
3 [lepeperymupoBanue, % (30) 25 24 22
4 Yucno xoyiebaHui (2,0) 15 15 1,5

[Tpumeuanue — JlaHHbBIE, 3aKIIIOUCHHBIC B CKOOKHU, HE COOTBETCTBYIOT TEXHUYCCKUM TpE-
OOBaHUAM

Pucynoxk 2.4 — Ilpumep odopMiIeHHS OTAEIBHBIX CTPOK U rpad TabIUIIbI
(x mynktam 2.6.5, 2.6.6, 2.6.7, 2.6.9)

2.6.8 Tabnuiy ¢ HEOONMBIIUM KOJUYECTBOM Tpad IOMyCcKaeTcs JCIUTh Ha
YaCTU U MOMEWATh UX PSIJOM Ha OJHOM CTPAHUILE, pa3Aeisasl IBOWHOW JIMHUEU WU
JIMHUEW YJBOCHHOW TOJIIMHBI, TIPU 3TOM T'OJIOBKY TaOJHUIILI MOBTOPSAIOT B KaXKIOU
gacTH (pucyHok 2.5).
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Tabmuna <womep mabauywvr> — 3ar0I0BOK TAOTHUIIHI

t, MuH h* (1) t, MuH h* (t)
0,0 0,00 3,2 0,76
0,4 0,03 3,6 0,80
0,8 0,15 4,0 0,84
1,2 0,30 4.4 0,87
1,6 0,46 4,8 0,90
2,0 0,58 5,2 0,92
2,4 0,67 6,0 0,96
2,8 0,72 6,4 0,97

Pucynox 2.5 — I[Ipumep opopmiieHust TaOIHIBI ¢ HEOOTBITUM KOTUIECTBOM Tpad
(x mynktam 2.6.8, 2.6.9)

2.6.9 Ilpu 3amosiHeHUM TAOJHIl PEKOMEHYETCs, YTOObI YMCIIO 3HAKOB MOCIE
3ansaTo ObUIO OJAMHAKOBBIM JUISI KQXKIO0TO CTOJOIA HU(p B COOTBETCTBUHM C TOYHO-
CTBIO U3MEPUTEIILHBIX CPEJICTB U MHKCHEPHBIX PACUETOB.

UucnoBble 3HaUYCHUSI OJHOM (DU3UUECKON BEIMYMHBI HEOOXOIUMO pacroia-
raTh Tak, 4TOOBI pa3psiibl YKCEN MO Bceil rpade HAXOAMWINCH OJAWH MO JIPYrUM
(cM. pucyHoK 2.5).

YucoBbie 3HaYCHHS PA3TUYHBIX (PM3MUECKUX BEIMYMH pacrojaraiT mocepe-
JUHE STYEHKU B COOTBETCTBUU C PUCYHKOM 2.4.

[Tpu yka3aHum B CTpoKe OOKOBHKA TaOIHWIBI TOCIEIOBATEIBHBIX HHTEPBAJIOB
cienyet mucath «OT... J0... BKIIOY.», «CB... J0... BKJIIOY.)».

[Ipr OTCYTCTBMU OTIENBHBIX NAaHHBIX B TAOJNHIIE CIEAyeT CTaBUTh Tupe. He
JOTMYCKAeTCsl OCTABJIAThH B rpadax TaOIuIl MyCThIE MECTA.

2.6.10 TlosicuutenbHas 3ammMcKa JOJDKHA COJAEP)KATh KPATKHE TMOSICHEHUS, OT-
HOCSTIIMECS K TabJUIlE B IIEJIOM, a ITPU HEOOXOAMMOCTH U K €€ OTACIbHBIM YacTsM. B
MOSICHEHUSAX JOJKHBI OBITh CHOPMYITMPOBAHBI OCHOBHBIC BBIBOJBI, K KOTOPHIM TIPH-
BOAAT JaHHBIC TAOJUIIBI, WK 0OpaIieHo BHUMAHHE Ha CaMO€ XapaKTePHOE M BaXK-
HOE B HEW.

2.6.11 Tlpu HaNMUuM B TMIUIOMHOM MPOEKTE HEOOJBIIOro Mo 00beMy Iudpo-
BOTO Marepuasa €ro HereaecooopazHo opopMIIsiTh B BUJE TaONHIIBI, a CIEAyeT Ja-
BaTh TEKCTOM, pacriojaras JJaHHbIe B BUJIE KOJIOHOK. Hampumep:

[IpenenpHBIE OTKIOHEHHS pa3MepoB mpoduiieil Bcex HomepoB, %:
18 (01023 2 (¢0 s { +2,5
1C0 D 111%10)70: (< +1,5

2.7 OdopmjieHue MPUIOKEHUI

2.7.1 B npunoxeHusi MOSICHUTEIILHON 3alMMCKU PEKOMEHYETCS BBIHOCUTH WH-
dbopmMaIuio, UMEIOIIYI0 CIPABOYHOE WJIM BTOPOCTEIIEHHOE 3HAYCHHE, HO HEOOXOIu-
MYIO I 00Jiee MOJTHOTO OCBEIIEHUSI TEMbI IIPOEKTA, WU IMOMEIIaTh OTIACIbHBIC Ma-
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TepHaJbl (pacreyaTKy MporpamMM | T. I1.) JUIsl YA0OCTBA padOThI ¢ TEKCTOM TOSCHU-
TEJIbHOW 3aIIUCKHU.

[IpunoxenussMu MOryT OBITH MaTeMaTH4ecKue (OpMyIibl, HOMOIPAMMBI,
BCIIOMOTATEIbHBIE BBIUMCIICHUS U PACUETHI, ONUCAHHS AJITOPUTMOB U IPOTPAMM,
TEXHUYECKUE XaAPaKTEPUCTUKU PA3IMYHBIX YCTPOMCTB, crieuudukanuu v T. 0. Jo-
MyCKAETCSl UCIOJIb30BaTh B KAYECTBE MPUIIOKEHUN OTIEIBHO HU3JAHHBIE KOHCTPYK-
TOPCKHE TOKYMEHTHI.

Bce nmpuiokeHus BKIIOYAIOT B OOIIYI0O HyMEPALIUIO CTPAHHIL.

2.7.2 B TekcTe MOSCHUTEILHOM 3alMCKU Ha BCE MPUIIOKEHUS JIOJDKHBI OBITh
cchbUIKM. [Ipuioxenns pacronararoT B MOPSAJIKE CChUIOK HA HUX B TEKCTE.

[TpunoxxeHuss 0603HAYaAIOT 3aryIaBHBIMH OyKBaMHU PYCCKOTO ajihaBUTa, HAUYU-
Has ¢ A, 3a UCKJIIOUYEeHHEM OYKB E, 3, P'I, O, Y, b, bl, b. Ecitu B noCHUTEIILHOM 3a-
MMCKE OJTHO MPUJIOKEHUE, OHO TaKXke JOJDKHO ObITh 0003HaueHo [IPUJIOXXEHUE A.

2.7.3 Kaxxnoe mpuioKeHue HAauMHAIOT ¢ HOBOW CTpaHMIIbl. BBepxy 1Mo HEeHTpy
ctpanuilpl mumyT cyioBo [TPUJIOXKEHUE nponucHbiMu OykBaMu U €r0 OYKBEHHOE
ob6o3Hauenue. Himke B KpyribiX CKOOKax CTPOYHBIMU OyKBaMHU YKa3bIBaIOT CJIOBO
«00s13aTeNIbHOEY, «PEKOMEHIYEMOE» WITU «CIIpaBOYHOE». Ellle HUXe 1Mo IeHTpy pas-
MEIIAI0T 3aroJIOBOK, KOTOPBIN 3alKMCHIBAIOT C MponucHOW OykBbl. HOTHa moce 3a-
rOJIOBKA JIETAl0T OOPATHYIO CCBHUJIKY K OCHOBHOMY TEKCTY MOSICHUTEIHHOM 3aMUCKH.
[Tpumep odopmiieHHs NPUOKEHUs PUBENICH B npuioxkenuu I1.

2.8 Odopmienne 6udauOrpaduIecKOro yKasaresis
CIIMCOK UCITOJIB30BAHHbBIX NICTOYHUKOB

2.8.1 Cchuiky Ha IMTEPATYPY, HOPMATUBHO-TEXHUYECKYIO U APYTYIO JTOKYMEH-
TAIUIO, MHBIE UCTOYHUKH, MCIIOIH30BaHHBIC TIPU PadOTe HAA JUIIOMHBIM MPOEKTOM
(pa®oTo¥t), TOMEIIAOT B KOHIIC MOSICHUTEIILHOW 3alMCKU TIEPe] MPHIOKEHUSIMH B

Buje nepeunsa CIIMCOK NCITOJIB3BOBAHHBIX NCTOYHUKOB, Ha3zBanue koTo-
POTO 3alUCHIBAIOT MIPONUCHBIMU OYKBaMU C HOBOM CTpaHUIIBI IO IIEHTPY.

2.8.2 B TekcTe MOSCHUTEIBHON 3alMCKH BCE CCBHUIKM HAa MCTOYHMKM 3aIHChHI-
BalOT apaOCKUMM LU(paMH B KBAJPATHBIX CKOOKaxX B BO3PACTAIOIIEM MOPSAKE.
JloKHBI OBITH MPUBEICHBI CCHUIKM Ha BCE 0€3 MCKIIOYCHHUS MCTOYHWKHU, BKITIOYCH-
ueie B CITMCOK MCITOJIb30OBAHHBIX UICTOUHHMKOB.

2.8.3 B CIIMCKE HUCIIOJIbB3OBAHHbBIX NCTOYHHWKOB mo3umuu pacro-
JIAraloT U HyMEPYIOT B TOM MOCJIENOBATEIBHOCTH, B KOTOPOW PACIIOJIOKEHBI U IIPO-
HYMEPOBAHBI CCBUJIKU B TEKCTE MOSICHUTEIBHON 3aIMCKHU.

2.8.4 be3 CChUIOK B TEKCTE MOSCHUTEILHON 3alMCKU Pa3peliaeTcsl UCIOIb30-
BaTh CBEJICHUS, TOJIYYCHHBIC HA JICKIUSX, CEMUHAPCKHUX, MPAKTHYECKUX U jabopa-
TOPHBIX 3aHATHIX. OJTHAKO MUCTIOJIb30BaHHBIC YUEOHBIC, Y4€OHO-METOANUECKUE MaTe-

puaibl U MOCOOUS JNOJDKHBI OBITH TIpHBEACHBI U pacmnosiokeHsl B KoHie CITMCKA
NCIIOJIbB3OBAHHBIX MCTOYHHMKOB.
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2.8.5 bubmuorpaduueckne ommcanms B CIIMCKE WCITIOJIb3OBAHHBIX
NCTOYHUKOB nomkHbl OBITH BBITIOJHEHBI B COOTBETCTBUU C IMpaBUJIAMHU, YCTa-
HoBJeHHbIMU cTanaapToM ['OCT 7.1-2003.

2.8.6 O06pa31ibl onMcaHus UICTOYHUKOB MPEICTABIICHBI HUKE.

HpI/IMCp YKa3aHuA KHUT'U C OJHUM aBTOPOM:

[1] T'ykx, M. IIponeccopsr Pentium |1, Pentium Pro u mpocro Pentium / M. I'yk. — CII6. :
ITutep Kom, 1999. — 288 c.

HpI/IMCp YKa3aHHA KHUT'H ¢ KOJIHYCCTBOM aBTOPOB A0 TPCX BKIIHOUHUTCIIBHO!

[2] Kyzemun, M. O. CoBpemennbie cemeiictBa [IJIUC ¢upmer Xilinx : cnpas. nocooue /
M. O. Kyzenun, JI. A. Kasies, B. 0. 3otoB. — M. : I'opsuas nunus — Tenexom, 2004. — 440 c.

HpHMep YKa3aHuA KHUT'HM C KOJIMYCCTBOM aBTOPOB OoJbIIIE TPpECX:

[3] Texuuueckue cpencTBa quarHocTUpoBaHus : cipaBouHuk / B. B. Kiroes [u ap.]. — M. :
Mammnoctpoenue, 1989. — 672 c.

[Ipumep yka3zaHus KHUTH HA MTHOCTPAHHOM S3bIKE:
[4] Embedded Microcontrollers : Databook / Intel Corporation. — Santa Clara, Ca, 1994.
[Tpumep ykazaHuss MHOTOTOMHOTO U3aHUS:

[5] IMpoekTupoBanue camorectupyembix CBUC : monorpadus. B 2 1. / B. H. Spmonuk
[1 op.]. — Munck : BI'VUP, 2001.

HpHMep YKa3aHudg OJHOIr0O M3 TOMOB MHOI'OTOMHOT'O U3JaHUS:

[6] Muxkpormporieccopsl ¥ MHUKPOITPOIECCOPHBIE KOMIUIEKTHI MHTEIPAbHBIX MHKPOCXEM !
cnpaBovyHuK. B 2 T. / mox pen. B. A. lllaxunoBa. — M. : Paguo u cBsi3b, 1988. — T. 1. — 368 c.

[Ipumep ykazaHus CTaTbU B IEPUOINYECKOM U3IaHUM:

[7] Bepcku, 1. Habop DCJI-mukpocxem mist ObicTpozeiicTByromnero RISC-nporeccopa /
J. bepcku // Dnextponuka. — 1989. — Nel12. — C. 21-25.

[Ipumep ykazaHus cTaTbu B COOpPHHUKE:
[8] Akcenos, O. IO. Mertoauka GpopMupoOBaHUS 00YUAIOIIMX BHIOOPOK JUIS PACIIO3HAIOIIEH

cucremsl / O. FO. Akcenos // VI Becepoccuiickas Hayd.-TexH. KoHpepeHius «HeipounpopmaTuka-
2004» : ¢6. Hayd. Tp. B 2 u. / otB. pexn. O. A. Mumrynmaa. — M. : MU®U, 2004. — C. 215-222.

[Tpumep ykazanus aapeca WWW B ceTu Internet:
[9] Xilinx [DnexTponHsIii pecypc]. — Pexum noctyna @ http://www.plis.ru/.
[Ipumep ykazanus Qaitna:
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[10] Mobile Intel® Pentium® Processor-M [Jnekrponnsiii pecype] : Datasheet / Intel Cor-
poration. — Peskum mocryma @ 25068604, pdf.

[Ipumep yka3aHHsI KOMITAKT-AUCKA:

[11] Nokiat+KommnproTep [DeKTpOHHBIA pecypc] : MHCTPYKIHH, HMPOTPAMMBI, ApailBEpHI,
UTpbl, MeJIoauH, KapTuHku st Nokia. — M., 2004. — 1 komnakt-auck (CD-R).

Ipumeuanus

1 B criucke 3amsitas pa3aenser GaMuiInio U HHALUATBIL.

2 VHunuamisl pa3aensioT IpooeroMm.

3 Bua uzmanus (yueb. mocoOue; METOJ. yKa3aHHUS U T. I.) YKa3bIBaeTcs CO
CTPOYHOU OYKBBI.

4 bubnuorpaduyeckue 3Haku (: ; — /) ¢ IBYX CTOPOH OTAEISAIOTCS POOeIaMH.

5 Mecto n3nanusa — MUHCK — Clie1yeT UCaTh MOJHOCTBIO.

6 He momyckaroTcst cChUIKHM Ha CUCTeMBI mmojcka3ok (help), a takxke cait «Bu-
KUTIEUS U APYTUe aHAJIOTUYHbIE UCTOYHUKHU.

2.9 CHOCKH, IpUMeYaHUus ¥ NPUMepPbI

2.9.1 3HaKku CHOCKM BBIMIOJIHSIOT apaOckuMu IudpaMu co CKOOKOM U mome-
HIAIOT CIpaBa Ha YPOBHE BEPXHETO o0pe3a ClIoBa, YKCiia, CUMBOJIA, TIPEITIOKEHUS, K
KOTOPOMY JlaeTcs MosicHeHue (cM. npuioxenue JI).

2.9.2 DTOT e 3HaK MOBTOPSIIOT BHU3Y CTPAHMIIBI ITOJ] KOPOTKOM 4epTOil mepe
TEKCTOM TosicHeHus (cM. mpuitoxkerue JI) ¢ ab3arHoro orcryna.

2.9.3 llpumedanus pa3MemaloT MOCJIe TEKCTOBOTo, rpaduueckoro uiam Tad-
JUYHOrO Marepuaia, K KOTOpbIM OHU OTHocsTCs. CnoBo «lIprumedanue» numercs c
npornucHor OykBbl ¢ ab3aua. Ecnu nmpuMeuanue ogHo, TO nocie cinoBa «IIpumeya-
HUE» CTABUTCS TUPE U PA3MEIAETCS TEKCT MOSICHEHUS, HAUYMHAs C MMPOMUCHON OYKBBI
(cMm. mpunoxenne JI). Eciu nmpuMeuyaHuii HECKOJIBKO, TO MPOU3BOAUTCSA HyMeparus
1o NopsANKy apadckumu 1udpamu. [Ipumeuanue k Tabiuile TOMEIAOT B KOHIIE Ta0-
JIMIIBI HaJl HUKHEW OrpaHUYHUBAIOIICH YepTo (CM. pUCYHOK 2.4).
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3 TPEBOBAHUSA K O®POPMJIEHUIO ' PAOUYECKOI'O
MATEPHAJIA

3.1 O6mmue TpedoBaHUsA

3.1.1 I'papuueckast 4acTh AUIIIOMHOTO MPOEKTA BBIMOIHACTCS U OdopMsieTcs
WJIH TOJIBKO C UCIIOJIb30BaHUEM rpaduueckux ycTpoilcTB BoiBoja [I19BM, unm Tomabpko
PYKOITUCHBIM CIOCOOOM Ha JMCTax yepTexHoil Oymaru ¢opmata Al. OOmmii 06bemM
rpaUeCcKOi YaCTH YKa3bIBaCTCs B TEXHHUYECKOM 3aJlaHuU (CM. ipuiiokeHue b).

[Tpu pyanoMm criocobe mo60# Bua rpadudecKoro nu3o0pakeHus (4epTex, cxe-
Ma, IuarpaMma, rpaduk U T. 1.) JOJHKEH BBITOTHATHCS YePTEKHBIMUA HHCTPYMEHTAMH
(uMpKyneM, JeKaiaoM, JUHEWKON U T. M.) YEPHOH TyIIbIO MO0 MPOCTHIM KOHCTPYK-
TOPCKUM KapaHJalloM cpeaHel TBepaoctu. [IpuueM Bce nMHMM M300pa)KeHUM, BCe
HaJAMUCH JOJDKHBI UMETh OJIMHAKOBYIO HHTEHCUBHOCTD IO LIBETY.

3.1.2 I'paduueckuii MaTepuan OAHOTO BHJIA, IS BBITIOJHEHUS KOTOPOTO HEOO-
xoauM ¢opmar, npesbliaromuii popmar Al, pazmeniaeTcss Ha HECKOIBKUX JIUCTaX
dopmara Al.

st rpadpudeckux MaTepualioB, UMEIOIINX CAaMOCTOSATEIBHBIN XapaKkTep U Tpe-
Oyromux MeHswinero ¢opmara, yem Al, paspemaercs BbiOMpath dopmatel A2, A3,
A4 u pa3meniath Ha o61IeM Jmcte popmata Al.

['padrueckuii MaTepuan OJHOTO BHUJA JOJDKEH HUMETh PAMKy M OCHOBHYIO
Haanuchk. Ero ¢opmarel, Mmaciitabbl M TpaBUIIa BBIIOJTHEHUS JOKHBI COOTBETCTBO-
Bath TpeboBanusiM ECKJI. Ha uepTexax u cxemax JIOJDKHBI OBITH TIPE/ICTABIICHBI BCE
HEOOXOJIMMbIC JaHHBIC JUIsl OJHO3HAYHOU mepeaadyr nHpopMalu: ycaoBHbIE rpadu-
yeckre 0003HaYEHUs AJIEMEHTOB, UX OYKBEHHO-IIU(POBBIE MTO3UIIMOHHBIE 0003HaUE-
HUSI, CHMBOJIbI (DU3NYECKUX MMapaMETPOB B XapaKTEPHBIX TOUKAX CXEMBbI, IIEMU MUTa-
HUSI, KBATUPUIUPYIOLIME CUMBOJIBI POJIa TOKA M HANIPSIYKEHUSI, MOSICHSIOIINE HAAMUCH
Y IPUMEYAHMUS.

JlanHble 00 pyieMEHTaX M YCTPOMCTBAX JIOJKHBI OBITh YKa3aHbI B IEPEUHSIX, KO-
TOpbIe OPOPMIISIFOTCS] B BUJI€ OTJCJIBHBIX JTOKYMEHTOB CHEIU(UKAIIMN U TIOMEIIAIOTCS
B MOSICHUTEIILHYIO 3aIMCKY Mepe]] BEIOMOCThIO TOKYMEHTOB (CM. mpuitoxkenue ).

DNeMEeHTBhI, YCTPOHUCTBA, COCTABHBIE YaCTH TEXHHYECKON CHCTEMBI Ha CXEMax
M300paKaroTCs B BUJE YCIOBHBIX rpadudecKkux 0003HAUCHUN, YCTAHOBJICHHBIX TOCY-
napctBeHHbIMU cTangapTamu ECKJI, a ux HauMeHOBaHMUS M HOMEpa MO3UIUN JOJIK-

Hbl COOTBETCTBOBAaTh OYKBEHHBHIM WM OYyKBEHHO-IIM(PPOBBHIM OOO3HAYEHUSAM IIO
I'OCT 2.701-2008.

3.1.3 Jlucter ocHOBHBIX (popmaToB Al, A2 u A3, umeromue paMKu U OCHOB-
HYIO HAJUCh, MOKHO PAcIiojiarath TOPU30HTAIEHO U BEPTUKAIBHO.
Jlucter popmarta A4 pazmepom 210 x 297 MM pacmonararoTcsi TOJIbKO BEPTH-
KaJIbHO, @ OCHOBHBIE HA/IMMMCH — BHU3Y JIUCTA.
dopMaT JHUCTa ¥ €ro PacloIOKEeHHE BBIOMPAIOT B 3aBUCUMOCTH OT BHUA Tpa-
¢uyeckoro marepuaina, ero oobema, CI0KHOCTH U HEOOXOIUMOCTH OOECIeYnTh Ha
BCEX JIUCTAX TpadUyuecKor 4acTH JAUILUIOMHOTO MPOEKTa eIuHOOOpa3ue BHIIIOJTHEHHUS
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YCIIOBHBIX TpaUUeCKuX W TO3WIIMOHHBIX O0003HAYEHWMW, JIMHUW CBSI3M U CTPEJIOK.
dopmat A4 UCHONB3YIOT, KaK MPaBUiIo, A 0GOPMIICHUS TEKCTOBBIX JIOKYMEHTOB,
HaIrpuMep, BEIOMOCTH, JOKYMEHTOB, CTICIIU(UKALINMI U JIp.

PaMky HaHOCST CIUIOIIHOM OCHOBHOW JIMHUEW HA PACCTOSIHUM 5 MM OT I'PaHHU-
116l hopMaTa CBepxy, cripana u cHu3y. CieBa OCTaBISAIOT M0JIe IMUPUHON 20 MM.

3.1.4 Ha nuctax ¢opmaroB Al, A2 u A3 OCHOBHYIO HAJMKUCh PACHONAraiT B
MIPaBOM HWKHEM YTy KOHCTPYKTOPCKHX MOKymMeHTOB. Ha mucrax dopmarta A4 oc-
HOBHYIO HaJMKUCh PACIOaraioT TOJIbKO B0 KOPOTKOM CTOPOHBI JIUCTA.

Ha noxymenrtax, BeinoiHsieMblx B cooTBeTcTBHM ¢ ['OCT 2.605-68 «ECK]I.
[Inakater yueOHO-TexHHUueckue. OOIMEe TEeXHUYECKUE TpeOOBaHUSN», OCHOBHAS
HAJIUCh TTOMEIAeTCsd Ha 00OPOTHOM CTOPOHE TOKYMEHTA.

Pa3HOBUAHOCTH OCHOBHOW HAAMKCH ISl TPAQUUYECKUX U TEKCTOBBIX JTOKYMEH-
TOB TIpUBEJIEHBI Ha pucyHke 3.1. B kpyrabpix ckoOkax Ha OCHOBHBIX HAJIIUCIX 000-
3HaUYCH HOMEP Tpadbl, KAKIYIO U3 KOTOPHIX 3aIlOJIHIIOT B COOTBETCTBHH C TpeOOBa-
Husamu ctangaptoB ECK/I.

B rpade 1 yka3piBaroT HaMMEHOBaHWE M3JEIHS W HAHMECHOBAHHUE TOKYMEHTA,
€CJIM 3TOMY JOKYMEHTY MPUCBOCH KoJA. HanmeHoBaHWe U3AeNrs 3alMChIBAIOT B UMeE-
HUTEIHLHOM TIa/IeKe eIUHCTBEHHOTO yncia. OHO TOJDKHO COOTBETCTBOBAThH IPHHITON
TEPMUHOJIOTHH U OBITH 10 BO3MOYKHOCTH KpaTKUM. B HaWMEHOBaHHH, COCTOSIIEM W3
HECKOJBKHX CJIOB, HA IIEPBOM MECTE MOMENIAIOT WM CYIIECTBUTEIBLHOE, HAIIPUMED
«3mepuTens yHUBEpCAbHbBINY). Ecu JOKyMEHTY MPUCBOEH KOJ B COOTBETCTBHUH C
['OCT 2.102-68, 2.601-2006, 2.602-95 u 2.701-2008, To kpoMe HAUMEHOBaHUS U3-

nenus B rpade 1 yka3pIBalOT 1 HAMMEHOBAHUE JOKYMEHTA.
Hanpuwmep:
N3mepurenbs yHUBEpPCAIbHBIN
COopouHbIil UepTexX

B rpade 2 ykaszwsiBator o603Hauenue gokymenta nmo 'OCT 2.201-80. Ctpyk-
Typa 0003Ha4YeHUsI IOKYMEHTa B OCHOBHOM HAJIIMCHA UMEET BU/T

XXXX . XXXXXX. XXX

[MTopsimkoBeiit Homep mokymenra (ot 001
10 999)

Kon kiaccu MKaMoHHOM XapaKTepHCTUKH
(BeiOHpactcs no Kiaccudukatopy ECK/I)

Kon opranuzarumn-pa3paboTynKa COCTOUT U3 YEThIPEX OyKB
(U1 TUMIIOMHBIX MTPOEKTOB, BhIMOoHAeMbIX B B YUP — I'YUP
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7 10 23 15 10 70 50
(2)
FYUP.XXXXXX.001Cb 10
Usmepumens Jlum. | Macca |Macwmab|wo
i 5 o . . 1
Uam| T Ne dokym loon. |damal(1) YHUBOPCATbHBIL (4) T (5) (6) 11 .
0 Paspa6. |Cmydenm . : ]
LI§’|< Mpos. _ |PyKosodument] C60poyHbI Yepmex 51515 17 18
b T.koump. |KoHcynsmanm Jluem  (7) Tucmoe (8) |w
w||peyenst%] Peuersennt!l @) (@13) () 20 ©)
H. k oHmp. Hopmokormponep tt
Yme. Bas.kaghedpol] ITKC, 2p. 210201
185
a
7,10 23 15 10 70 50
(2
TYUP.XXXXXX.001 0
—
Viam| 1. | Ne Gokym. Moon. |damal
= Pazpab. |CmydeHm ® Jlum. | Nlucm Jlucmog |w
s Mpos.  |Pykosodumens Wamepumenns @ T (7) 1 (8) 2 I
&|w| [T.kormB Korcymemdii (1) [ (13) YHUBEPCANbHBIT 5155 15 20 -
H.koHmMp. [Hopmokormporey FVKC, 2p. 210201 C)N I
Yme. 13a6.kaghedpoll
185
0
7,10 23 15 10 110 10
g @ Jlucm
5w FYUP.XXXXXX.001C5 -
& am| 7. | Ne Gokym. Modn. |dama ™ 2 ®
185
B

a — OCHOBHAs HAIMKCh (IITaMI) [yIs YepTexeit u cxem (mepBbiil IHCT); 6 — OCHOBHAsI HAITUChH
VTSI TEKCTOBBIX KOHCTPYKTOPCKHX JIOKYMEHTOB (TI€PBbIi WK 3arJIaBHbIMN JIKCT); B — OCHOBHASI HA/IIHCh
IUISL YePTEIKEH M TEKCTOBBIX KOHCTPYKTOPCKHMX JOKYMEHTOB (ITOCIIEIYIOIINE JIMCTHI)

Pucynoxk 3.1 — Pa3HOBHUIHOCTH OCHOBHOM HAAMKUCH IJIs TPaPUUECKUX
Y TEKCTOBBIX JOKYMEHTOB (K MyHKTY 3.1.4)

Kon xnaccupukaliMOHHOW XapaKTEepUCTUKH COCTOMT M3 IIECTH 3HAKOB
(knmacc — ABa 3HaKa; MOJKJIACC, IpyINa, HOArPYyNNa U BUJ — IO OJHOMY 3HaKy) H 3a-
MUChIBaeTCs apabckuMu udpamu.

CrtpykTypa KoJa UMEET BUJ]

XXXXXX

Bun uzgenus

[Toarpynna

I'pynna

IMTonknacc

Knacc n3nenus
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Kon knaccudukanmoHHON XapaKTEepUCTUKH H3Aenus BbIOupaoT no Kiaccu-
dukaTopy ECKJI (I'OCT 2.201-80).

Ecnu NOKyMEHT OTHOCHTCA K OCHOBHOMY KOHCTPYKTOPCKOMY JIOKYMEHTY
(uepTex AeTanu Uiy crenudukanys), To ero 0003HaueHUE UMEET CIIEAYIOIUN BU/:

I'YUP.XXXXXX.001.

JlJ1s HEOCHOBHBIX KOHCTPYKTOPCKUX JOKYMEHTOB K BBIOpAaHHOMY IO OIH-
CaHHOW MeTOoAuKe 0003HAYEHHIO JOKYMEHTa J00aBIAIOT €ro KO, KOTOpPhIA Ompe-
nensiercst cragaapramu ['OCT 2.102-68, 'OCT 2.601-2006, TOCT 2.602-95 u
['OCT 2.701-2008. Kox moxymeHTa MOET COCTOSITh HE Oojiee YyeM M3 YEeThIpex
3HaKoB (OykB unu OykB u 1udp). Hampumep, A cxeMbl 3JEKTPUIECKON MPUHIIH-
MUaJIbHOW 0003HaYCHHE JOKYMEHTA BKJIIOUAET KOJ D3 U MMEeT BUJT

I'VUP.XXXXXX.00133,

JUIS TIEPEYHS K CXEMeE IEKTPUYECKONW MPUHIMIINAIBHON — Ko 1193 u T. 1.

B rpade 3 ocHOBHOI HaANMCH 3alUCBHIBAIOT MPUHATOE 0003HAUEHUE MaTepHa-
Ja, U3 KOTOPOTO M3rOTABIMBAIOT JIeTallb. DTy rpady 3amoJHSII0T TOJIBKO Ha YepTex)ax
JeTaJIe.

B rpade 4 yka3biBaloT 1uTepy, NPUCBOCHHYIO TaHHOMY JOKYMeHTy. ['pady 3a-
IOJIHAIOT IIOCJIEOBATENBHO, HAYMHAS ¢ KpallHEW JIEBOM KIIETKU. JIuTepa onpenenser-
Csl CTaJMEH MJIM 3TAroM pa3padOTKU KOHCTPYKTOPCKOM JoKyMeHTauuu. Tak, Ha cTa-
MU ACKU3HOTO NPOEKTHPOBAHUSA JTOKYMEHTAllMM IPUCBAWBAETCs JHTEpa «OD», Ha
CTaJUM TEXHUYECKOTO0 MPOEKTHPOBaHUS — JiuTepa «T», TOKyMEHTauu €IUHUYHOTO
pOu3BOJICTBA — uTepa «» u T. 1. B AUNIOMHBIX TTpoekTax (paboTax), KaK MpaBu-
J10, UCTIONb3yeTcs utepa « .

B rpade 5 ykassiBaror maccy uzaenusi B coorBetcTBum ¢ [[OCT 2.109-73.

Macmtab nzo6paxkenust BbionparoT B coorBetctBuu ¢ [[OCT 2.302—68 u mpo-
CTaBJISIIOT B rpade 6. YKa3aHHBIN CTaHAAPT HE PacpOCTPAHSAETCS HA YEPTEKH CXEM.

B rpade 7 npuBoaAT mOpSIKOBBIM HOMED JUCTa KOHCTPYKTOPCKOTO JTIOKYMEH-
Ta. EcaM TOKyMEHT COCTOUT U3 OJJHOTO JIMCTA, TO JaHHYIO Ipady He 3alOIHSIOT.

B rpade 8 ykaszpiBatoT 00111ee KOJTUYECTBO JUCTOB JOKYMEHTa. JTa rpada 3a-
MIOJIHAETCS TOJIBKO Ha MEPBOM JIMCTE JTOKYMEHTA.

B rpade 9 npuBoasT cokpallleHHOE Ha3BaHUE BIMYCKarolien kadeapsl, Ha KO-
TOPOM BBIMOHIAECTCS TUIIOMHBIHN npoekT, Hanpumep I[THMKC (kadeapa nmpoekTruposa-
HUSI UHPOPMAIIMOHHO-KOMITBIOTEPHBIX CUCTEM), U HOMEP y4EOHOM TPYIIBI CTyICHTA
(pa3paboTurka JOKYMEHTA).

B rpage 10 ykaszbpiBaroT xapakTtep paOOThl, BBIIOJHIEMOW JHUIIOM, MOAMUCHI-
BaIOIIMM JOKYMEHT; B rpade 11 — ¢pamunuto storo nuua; B rpade 12 — ero noanuch
u B rpade 13 — nary noanucanusa qokymeHTa. CBOOOJHYIO CTPOKY AJIsi AUIIIOMHBIX
npoeKkToB (paboT) 3amoyHAeT peleH3eHT. [lanee yka3bIBaloT (pamMHIMIO PEleH3eHTa
JUIUIOMHOTO TIpoeKTa (paboThl), 3aTeM CIIEAYET €ro MOANNCH U MPOCTaBIseTCs JaTa
NOJANKUCAHMS TOKYMEHTA.
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3.1.5 Cxembl SBISAIOTCA OCHOBHBIM TpadUUYeCKUM MaTepHUaJoM IUILIOMHOTO
npoekTa. VX HauMeHoBaHUS U 0003HAUEHHUS JIOJKHBI COOTBETCTBOBATH CTaHIapTaM
ECK/I.

B I'OCT 2.701-2008 ycranoBieHbI KIacCU(PpUKALMS K 0003HAUCHUE CXEM.

[Io Ba)XHOCTHM OCHOBHOTO BHJA DJIEMEHTOB M CBSI3€M MEXIy HUMHU CXEMBI
MOAPA3ACISIIOTCS Ha CIENYIONIUE BUJIbI, 0003HAaYaeMble OyKBaMH: D — DJIEKTpUYe-
ckue, I — runpaBnuyeckue, I1 — nHeBMatudeckue, X — razoeie, K — kunematuye-
ckue, B — Bakyymublie, JI — ontuueckue, P — snepretnueckue, C — KOMOMHUPOBaH-
Hele, E — nenenus.

[Io OCHOBHOMY Ha3HAYEHHIO CXEMBbI MOAPA3IAEISIIOTCS HAa THUIIBI, 0003HAYaEMbIE
nudpamu: 1 — cTpykTypHBbIe, 2 — QYHKIMOHANBHBIC, 3 — MPUHIMITUATIbHBIE (TIOJTHBIE),
4 — coequHeHU (MOHTAXHBIE), 5 — MOAKIIOYCHUS, 6 — 00mue, 7 — pacroIoKeHus,
0 — 00ObegUHEHHEIE.

HaumeHoBaHME CXEMbI ONpPEAEISETCS €€ BHJIOM M TUIIOM, HallpUMep, CXema
anekTpudeckas (yHKIuoHaabHas. CxemMbl 0003Ha4at0T OYKBEHHO-IIU(PPOBBIM KOJIOM,
HanpuMep: D1 — cxema anekTpudeckas cTpykTypHas, K2 — cxema kuHemaTuueckas
¢yHkroHanbHas. Eciu pa3pabaTbIBaeTCsl HECKOJIBKO CXEM OJHOTO BUJA W THIIA,
OpUYeM Kaxjas cxema B (popMe caMOCTOSTENIbHOTO JOKYMEHTa, TO B HAMMEHOBAaHU-
AX KaKIOW CXEMbl YKa3bIBalOT €€ (yHKIMOHAJIbHYIO OCOOCHHOCTh. B 3TOM ciyuae,
HauMHas CO BTOPOM CXEMbI, K KOy CX€Mbl B 0003HAUEHUU J100ABIIAIOT YEPE3 TOUKY
MOPSAIKOBBIN HOMED, HATIPUMED:

1 —cxemaaneKTpryecKas CTpykTypHast, 1.1 —cxema anekrprudeckas CTpyKTypHasi CKOPPEKTUPOBAHHAS.

B I'OCT 19.701-90 ycTraHOBIEHBI CAEAYIOIINE CXEMBI aJITOPUTMOB, IPOTPaAMM,
JAHHBIX M CHCTEM: CXeMa JIaHHBIX, CXeMa MPOTrpaMMbl, CXemMa paboThl CUCTEMBI, CXeMa
B3aMMOJICUCTBUSl TPOrPaMM, CXEMa PECYPCOB CUCTEMBI U T. 1. JIJsl BCeX cXeM, OTHO-
CSIIMXCS K MPOCKTHUPOBAHUIO MH(GOPMAIMOHHBIX CUCTEM (CXEMBbI aJTOPUTMOB, TPO-
rpamMM, 06a3 TaHHBIX U T. J1.), PEKOMEHIYeTCsl UCob30BaTh ko [1]1.

3.1.6 Ueptexxm pas3pabarelBalOTCS € IEIbI0 JSKOMIIO3UIIUM W TIOSICHEHHUS
CIIOKHBIX 3a7a4 MPOCKTUPOBaHUS (YCIOBUH WX pEIICHUS W OCYIIECTBICHHUSA).
HavmMenoBanusi 1 0003HAaYEHUSI YEPTEKEH TODKHBI COOTBETCTBOBATH CTaHIApTaM,
ycradoBieHHbiM ['OCT 2.102-68.

B nummoMHOM mpoekTe mpu HEOOXOJIMMOCTH MOTYT pa3palaThiBaThCS CIEMY-
IOIIIE BHUJIBI YepTEeXKel, 0003HaYaeMbIe IByXOyKBEeHHBIM Ko0M: BO — ueprex oOtie-
ro BUJA, ONPEICIAIOMNN KOHCTPYKIUIO U3AENUS, B3aUMOJCHUCTBUE €r0 COCTaBHBIX
yacTel U MOSCHSIOMUN NMpUHIHUN padboTel; TU — TeopeTHYecKuil uepTex, onpeess-
IOIIUM TeOMETPUYECKYI0 (popMy H3JeNHsl, KOOPAUHATHI COCTABHBIX YacTeW U TOsiC-
HAIOIIUN XapakTep ABUKEHUS dTUX YaCTEH OTHOCUTENIBHO 3aJaHHOU CUCTEMBI KOOD-
nuHaT; MO — IeKTPOMOHTAXHBIN YEPTEXK, COAEpKAIINN JaHHBIE, HEOOXOIUMBIE ISl
BBITIOJTHEHUS DJIEKTPUYECKOTO MOHTaXA.

3.1.7 quarpamMmpbl, TpadUKu pa3IMuHOTO HA3HAYCHUS, IUKJIOTPAMMBbI, TAOIUIIBI
U JIpyrue BUIbl UHMOPMALMOHHOTO U300pakeHUsl (paKTUYECKOro Marepuania Mpe-
CTaBJISTFOTCS] B BHJIE CAMOCTOSITEIBHBIX TOKYMEHTOB B T€X CIy4asx, KOrja HeoOXoau-
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MO TOSICHUTh MNPOBEJACHHBIE PACUYEThl, 0OOCHOBATh MPUHSTHIE CXEMOTEXHHYECKUE
pelIeHuUs], MOBBICUTH UX JIOCTOBEPHOCTb.

Cornacuo I'OCT 2.102—68 tabGiuiiam npucBanBaeTcs AByXOykBeHHbINH ko1 Th,
pacueram — PP. Koa MokHO nprucBauBaTh U IPyTUM JTOKYMEHTAM.

B rpade 1 yrioBoro mrammia 3amuchIBaeTCsl HAMMEHOBAHHE JIOKYMEHTA.
HanmenoBaHue JODKHO OBITH KPAaTKMM W OTpa)kaTb WH(POPMAIIMOHHYIO CYTh H300-
paxenusi. Hanpumep, PP — nuarpammsel agpecHoro oOMeHa Mo MarucTpaid MHKPO-
MIPOIIECCOPHBIX CPEJCTB MPOU3BOJACTBEHHOM cHUCTeMBbl B rpade | 3amuchIBaroTCS
«/InarpamMmbI aIpecHOTO OOMEHaY.

3.1.8 Benomoctu cneuudukanuu JUisl dJEKTPUUECKUX CXEM IPHUCBAUBAETCA
NBYXOYKBEeHHBIN Ko — [193.

3.1.9 Jlroboii Buja rpaduueckoro Marepuaia B JIUIUIOMHOM IpoekTe (padoTe)
JOJDKEH UMETh BBICOKYIO CTEIIEHb CAMOCTOSITEIBHOCTH, a COAEPKAIAsACA B HEM WH-
dbopmanus 10JKHA OBITh CHOM M OJHO3HA4yHOU. [loaTOMy npu n3oOpaxeHUH yep-
TeXeH, cxeM, AuarpaMmm, rpaguKkoB HEOOXOUMO UCIIONIb30BaTh YCTAHOBIIEHHBIE TOC-
YIApCTBEHHBIMU CTaHJIApPTaMH YCJIOBHbIE Trpaduyeckue, OyKBEHHbIE, OYKBEHHO-
uGpoBble U HUPPOBbIE MO3UIMOHHBIE 0003HAYEHMsI, CTPOro COOJIIOJIaTh MpaBHIIa
BBITIOTHEHUS U o(popMIieHUsI Tpauiueckoro MaTepuania.

3.1.10 I'padmyeckuit MaTepuan sl AUILUIOMHBIX PaOOT BBHIMOIHIETCS B BHUJIE
riakatoB. TpeOoBaHMsS K BBIIOJHEHHIO IUIAKATOB HW3JIOKEHBI B mojpasaene 3.19
HACTOSIIIIETO CTaHIapTa.

3.1.11 Ilpu ocymiecTBICHUH YEPTEKHBIX PabOT C MOMOIIBI0 TpapUIeCKUX
ycTpoiicTB BeiBoAa [IOBM nomyckaeTcst BBINOJHEHUE YEPTEKEN, CXEM U TUIAKATOB B
I[BETE 110 COIIACOBAHUIO C PYKOBOJUTEIEM U KOHCYJIBTAHTOM OT Ka(enphl.

3.2 Jluauu

3.2.1 B 3aBUCHMOCTH OT Ha3HAYCHUS W THIIA CXEM JIMHUSMHU U300pakaroT: dJICK-
TPUYECKUE B3aUMOCBS3H ((YHKIIMOHAIIbHBIC, JIOTUYECKUE U T. I1.), IyTH MPOXOXKACHUS
AIIEKTPUIECKOTO TOKA (DIIEKTPUYECKUE CBSI3M), MEXAaHUYECKHE B3aUMOCBSI3U, MaTepu-
allbHbIC TPOBOAHMUKH (ITPOBOJA, KaOelu, IHUHBI), YCJIOBHBIE TPAHUIIBI YCTPOMCTB H
(YHKIIMOHAJILHBIX TPYTII, SKPAHUPYIOITHE 000I0UKH, KOpITyca IpUOOPOB U T. II.

3.2.2 Jlunnu Ha cxeMax BCEX THUIIOB BBHITIOJHSIOT B COOTBETCTBUU C IIpaBHUJIa-

mu, yctanoBiieHHbIMU ['OCT 2.701-2008 u I'OCT 2.721-74 «ECKJI. O60o3HaueHUs
ycioBHbIE Tpaduueckue B cxemax. O003HaueHUs OOIIEro MPUMEHEHUS.

JIuHuM CBSI3U JOJDKHBI COCTOATDH M3 I'OPU30OHTAJIBHBIX M BCPTHUKAJIBHBIX OTPC3-
KOB U UMCTh MUHUMAJIBHOC KOJINYCCTBO N3JIOMOB 1 B3aMMHBIX HGpCCquHHﬁ.

3.2.3 Tlo Bcemy mpoekTy (paboTe) ycioBHBIE TpaduuecKkue 0003HAUCHHS H
JUHUM CBSI3U BBHITIOJHSIOT JIMHUSMH OJHOW W TOW K€ TONMUHBL. OnTuMaibHas

tonuuHa coctapisier 0,3...0,4 MM, 4TO COOTBETCTBYET TOJIIIMHE CIJIONIHOMW TOH-
ko muuuu 'OCT 2.303-68.

B 3aBucumoctu ot hopmata yeprexa U pazMepa yCIOBHbIX Ipaduueckux 00o-
3HAYEHUN HAa CXEME TOJIIMHY JUHUKA pa3pelIaeTcsi NPpONOPUUOHAIBHO YBEINYNBATh
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ot 0,4 no 1,4 mm.

3.2.4 HammeHoBaHue, HaYepTaHWE, TOJIIWHA JIMHUA TIO OTHOIICHHWIO K TOJI-
muHe b 1 ocHOBHOe HasHaueHwe juHMKA ycTtaHOBIeHB [[OCT 2.303—68 u JTOKHBI

COOTBETCTBOBATh YKa3aHHbBIM B Ta0mwmie 3.1.
Tabmuna 3.1 — HaumeHnoBanue, HauepTaHue, TOJIIMHA JTUHUH TI0 OTHOIIIEHUIO K TOJIIUHE
OCHOBHOM JIMHUU U OCHOBHBIC Ha3HAUYCHUS TUHUHN

Tonmwmya TMHUA
110 OTHOUIIEHUIO K OcHoBHOE
HaumenoBanue Hauepranue
TOJIIIMHE OCHOB- Ha3HAYCHUE
HOU JINHUU
CrutonHas ToJsicTast JIuHuu rpymnmoBou cBs-
2b, 3b, 4b
OCHOBHas 31
JIuHUYU 351K TpUYECKON
CBsI3H, MPOBOJI, KaOelb,
CrutomHast b [IWHA, JJUHUHU TPYIIO-
TOHKAsI BOM CBSA3H, JIMHUU yC-
JIOBHBIX TpapUUECKUX
0003HavYCHUI
1.2
j<— JIuHuY SKpaHUPOBAHUS
[ItpuxoBas o b P vp ’
MEXaHUYECKOU CBSI3H
2.8
_’
3.5 JIuHuu 111 BBIAETECHUS
»
" Ha CXeMe Tpyni 3Jie-
[ITpuxnyHKkTHpHAs —_——
5 30 b MEHTOB, COCTaBJIAIOLIAX
TOHKAsI > .
YCTPOMCTBO MM PYyHK-
UOHAIBHYIO TPYIITY
JInHaus pa3be TMHUTED-
HITpUXITyHKTUpHAS PLA:E p
Has (11t rpaduuecKoro
TOHKasl C ABYyMs e —— b "
ol 15:30 paszaeneHus yactei
TOYKaMHU ¢
CXEMBI)

3.2.5 I'pynny JIUHHUIA 3JIEKTPUUYECKON CBSI3M, UMEIIMX obuiee (QyHKIHO-
HaJbHOE HA3HAYEHHE, MOXXHO MOKAa3bIBaTh B OJHOJMHEHHOM M MHOTOJUHEHHOM
H300paKEeHUSIX.

[Ipu opHOMMHEHHOM uU300pa)keHUU (PUCYHOK 3.2, a) Ha TOHKYIO JIMHUIO
HaHOCST IITPUX, HaJ KOTOPBIM MOMEMIAIOT YKCIIO, HAIpUMeEp 8, yKa3bIBaroUee Ko-
JIMYECTBO JIMHUW CBS3M B Ipynne. ECIu KOIMYECTBO JUHUHM CBA3U B IPYIIIE HE
IIPEBBIIIAET YETBIPEX, PA3pPEIIACTCS 3aMEHATh YHUCJIO JIMHUH COOTBETCTBYIOILUM
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KOJIMYECTBOM IITPUXOB Ha TOHKOUW JTUHUH (PUCYHOK 3.2, 0).

[Ipu MHOTONMMHEHHOM M300paXEHUU YKa3bIBAIOT BCE JIMHUM CBs3U. [Ipuuem
JUTSl BU3YaJIbHOTO BOCIPHUSITHS CXEMBI PAaCCTOSHUE MEXAY JABYMS COCCIHHMH JIH-
HUSIMH JI0JDKHO OBITH HE MeHee | MM.

3.2.6 I'pyny nuHUN, IMEIOMUX pa3Hoe (YHKIIMOHATBLHOE Ha3HAYCHUE, MOXKHO
00BEIUHATH B JIMHUIO TPYIIOBOW CBSI3HM, M300pakaeMyr0 CIUIONIHOW YTOJIIEHHOMN
(2b) wm toncroit (3b) nuaMel. CnusHUE IMHUN DJIEKTPUICCKUX CBSI3CH OCYIIECTB-
70T 1o yriioMm 90° wnm 45° (pucyHok 3.2, B), IpUYEM PACCTOSHUE MEXIY COCEI-
HUMU PacCXOSIIUMUCS JTUHUSAMU JOJKHO OBITh HE MEHEE 2 MM.

3.2.7 IlIuHbI CBS3U TaK)Ke M300paxkaroT yTOJIICHHBIMU (2D) u ToncteimMu (3D)
muHusMu. OHAKO B TEX ClydasiX, KOTJa X U300pakeHUE Ha 3JIEKTPUUECKON cXeme
HEOO0XOMMO OTACIUTh OT H300paKCHHUS JIMHUH DIICKTPUICCKUX CBSI3EH, IIIMHBI H300-
pakaroT ABOWHBIMHM TOHKHMH JuHUAMU. Ha pucynke 3.2, T mokazaHo obiiee 0603Ha-
YeHHE IITMHBI, a HAa pUCYHKE 3.2, T — 0003HaYeHHUE UHBI C OTBETBIICHUEM.

3.2.8 JluHus AIEKTPUUECKON CBSI3U MOXKET COCAMHSATHCA C 3azemieHueM. O0-
mee 0003HaUeHUE 3a3eMJICHMS TOKa3aHO Ha PUCYHKe 3.2, €, a AJIEKTPUYECKOe CO-
eIMHEHHNE C KOPITyCOM — Ha pHUCYHKE 3.2, XK.

3.2.9 JIlunuu sxpanupoBanus B cootBeTcTBUU ¢ ['OCT 2.303—68 nzoOpaxkaror
HMITPUXOBOM JIMHUEH TOJIIIMHON MPUOIM3UTENBHO B JIBA pa3a TOHBIIE OCHOBHOM JTUHUU
b (pucynok 3.2, n).

o )/4\450 3
/ ///
7 777 5
2 IRE2VE
a 0 B
| S
T I (] K u

Pucynok 3.2 — O603Ha4YeHHe TMHHUN AIEKTPUIECKOM CBsi3H (K myHKTam 3.2.5 — 3.2.9)

3.2.10 JluHuto MEeXaHUYECKOW CBSI3M Ha DJIEKTPUUECKUX CXEeMaxX H300pakaroT
HITPUXOBOM JIMHUEH TOJIIMHOMN, paBHON ToJIIMHE D OCHOBHOW JTHMHHM Ha CXeMe
(pucynox 3.3, a), ee COEIMHEHUE C JIPYyTrOil JUHUEH MEXAaHUUYECKOW CBSI3U MOKA3bI-
BalOT Toukoi (pucynok 3.3,0). Ecnu Ha cxeme HEBO3MOXHO H300pa3uTh
MITPUXTTYHKTUPHOHN JIMHUEH MEXaHUUYECKYIO CBSI3b MEXAY OJIM3KOPACIIOI0KEHHBIMU
yCTpONCTBaAMHU, JOMYCKAETCS M300pa)xaTh €€ JIByMs CIUIOIIHBIMU TOHKHUMHM JIUHU 5I-
MU (pUCyHOK 3.3, B).
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3.2.11 Hampasnenue, B KOTOPOM paclpocTpaHsieTcsi HHPOpMAaIHs, CUTHAIIBI, TOKH,
MIOTOKM SHEPTUU B CHUCTEME, MOKa3bIBAIOT HA JIMHHUAX CBS3U CTPEIKAaMH C pPa3BajioM
60° (0OphIB 1IeH MUTaHKUS — cTpeikaMu ¢ pasBaiom 30°) (pucyHok 3.4, a), a Ha IIMHAX
CBSI3U — CTPEJIKAaMHU B COOTBETCTBUU C pUCYHKOM 3.4, 0.

|
! 4

a 0 B

Pucynok 3.3 — O603HaueHHE TMHII MEXaHUTIECKOU CBs3U (K MyHKTY 3.2.10)

a §)

60° (30°)

Pucynok 3.4 — OGo3Ha4ueHre HATPaBICHUS PACIPOCTPAHEHHS CUTHAIOB, TOKOB, IIOTOKOB
SHEpruu 1 uHpopManuu (K myHkTy 3.2.11)

3.3 YcioBHbIe rpaguyeckue 0003HaYeHMsI 2JIEMEHTOB
HA IEKTPUYECKHUX CXeMax

3.3.1 Tpaucdopmaropsl, KaTyIIKd WHAYKTUBHOCTH, APOCCEIH, MATHUTHBIC YCH-
mutenu B cooTBeTcTBUU ¢ 'OCT 2.723—68 n300paxaroTcsi yNpoIIEHHbIM U pa3BepHY-
ThIM criocobamu. Hanbosbliee pacnpocTpaHeHre MoIydni pa3BepHYTHI crocod: 00-
MOTKH 3JIEMEHTOB M300pa)KaloOTCsl B BUJE LEMOYKU MOJYOKPYKHOCTEH C OIpeaesieH-

HBIM UX KOJMYECTBOM.
Ha pucynke 3.5 mokaszaHbl ycloBHBbIE Tpadudeckue 0003HaYCHUS: OAHO(PAZHOTO

Tpanchopmaropa (pucyHok 3.5, a), KaTYIIKA WHAYKTUBHOCTH C MarHUTHO-IUDJIEK-
TPUYECKUM MAarHUTOMPOBOJOM (pucyHok 3.5, 06), apoccenst ¢ (GheppoOMarHUTHBIM
MarHUTONPOBOJAOM (PUCYHOK 3.5, B), MArHUTHOTO YCHJIMTENS C BYMs pabOyuMU U
o011eit yrpasistomieid 00MOTKOM (pUCYHOK 3.5, T).

| VYL Y A
iR 1.5-4 N
a 0

B Tr

Pucynok 3.5 — YcnoBHble rpagudeckue o00o3HadeHus TpaHchopmaTopa, KaTyluIku
WHAYKTUBHOCTHU, APOCCENSI © MAarHUTHOTO ycuiuTens (K myHkTy 3.3.1)
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3.3.2 KoMMyTanmoHHbIE YCTPOMCTBA U KOHTAaKTHBIC COCJAMHEHHUS B COOTBET-
ctBuM ¢ ['OCT 2.755-87 umerot ob1iee 0003HaUeHNE KOHTAKTOB: 3aMBIKAIOIIETO (pHU-
CcyHOK 3.6, a), pa3mblkaromero (pucyHok 3.6, 0) U MepeKIroYaronero (pUCcyHoK
3.6, B). O603HaueHNEe KOHTAKTOB KOMMYTAIlMOHHOTO YCTPOMCTBA KOHKPETHOTO THUIIA
COMPOBOXKIAECTCS TIOKa30M COOTBETCTBYIOIIETO KBAIM(UIIMPYIOMIETO CHMBOJA.
Hanpumep, KOHTaKT 3aMBIKAIONTHI BBIKJIFOUATENS OTHOIIOIIOCHBIN N300paxaercs co-
TJIACHO PUCYHKY 3.6, T, 3aMBIKAIOMINI KOHTAaKT KOHIIEBOTO BBIKIIOYATEINS — PUCYHKY
3.6, 11, a ero pa3MBbIKAIOMIMI KOHTAKT — COTJIaCHO PUCYHKY 3.6, €.

B 3aBucuMoOCTH OT BBIKJIIOYATEIS] Ha €0 KOHTAKTE YKa3bIBaIOT BHJI BO3JCH-
CTBUSI, Hal[pUMEP: BBIKJIIOYATEh PyYHOU 06e3 camoBO3BpaTa (pUcyHOK 3.6, ), dJIeK-
TPOMarHuTHEIH (pene) (pucyHok 3.6, u).

SOl

uiH k- NN\ ©y
|
12

5
a 0 B r 1O € XK 5

A\ 4

Pucynok 3.6 — YcioBHbIe rpadudeckue 0003HAYCHHS KOMMYTHPYIOIINX YCTPOMCTB
(x myHKTY 3.3.2)

3.3.3 KoHTakTHbIE coeMHEHUs ObIBAIOT: Hepa3OopHbIC (pUCYHOK 3.7, a); pa3-
oopubie (pucyHok 3.7,0); pasbeMmHble (pPUCYHOK 3.7,B), B KOTOPBIX pa3IUyaioOT
MTHIPE (pUCYHOK 3.7, T) ¥ THE3A0 (PUCYHOK 3.7, 1); CKOJIB3SIIUE 0 JTUHEHHOU (pu-
CyHOK 3.7, €) U KOJbIeBoW (puCyHOK 3.7, K) TOKOMpoBOAsmeH moBepxHocTu. Ko-
JIOJIKA 32KUMOB H300paKatoTCsA B COOTBETCTBUMU C PUCYHKOM 3.7, H.

31,5-2 @1,5-2
— o— 2-3
a 0 B r I e
\o Lf2]3]4fs]e]
X u

Pucynoxk 3.7 — YcnoBHbie rpaduueckue 0003HaUCHUST KOHTAKTHBIX COSAMHEHUN
(x mynkry 3.3.3)

3.3.4 IlmaBkuii mpenOXpaHUTENh HW300pakaeTcsi B  COOTBETCTBUU C
I'OCT 2.727-68 (pucynok 3.8, a).

3.3.5 IlocrosHueIi pesuctop B coorBeTcTBUM ¢ 'OCT 2.728—74 n3obpaxkaeTcs
0e3 0TBOJIOB M ¢ OTBOAaMH (pUCYHOK 3.8, 0, B). B mepeMeHHOM pe3ucTope moABUXK-
HBIM KOHTaKT 00o3HavaeTcs ctpenkon (pucyHnok 3.8, r). [logctpoeunsie pe3ucTops B
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PEOCTaTHOM BKIIFOUCHHUH U300paKaIOTCS B COOTBETCTBUU C PUCYHKOM 3.8, 1, a mepe-
MEHHBIC ¢ MTOJCTPOMKOHN — 3.8, €.

BoE 41

a

10

Pucynok 3.8 — YcioBHbIe rpaduueckue 0003HAYSHHS MIIABKOTO MPEOXPAHUTEIS
1 pe3ucTtopoB (k myHkTam 3.3.4, 3.3.5)

3.3.6 Konnencatopst B cootBeTcTBUH ¢ ['OCT 2.728—44 n3zobpaxaiorcs ¢ mo-
cTostHHOM (pucyHok 3.9, a) u nepemenHoil (pucynok 3.9, 6) emkocThio. [lonspHeie
AJIEKTPUYECKUE KOHIEHCATOPhI U300paXkatoTCsl B COOTBETCTBUU C pUCYHKOM 3.9, B, a
HETOJISIPHbIE — C pUCYHKOM 3.9, T.

8 8

" — c— r

Pucynok 3.9 — YcnoBHble rpadudeckue 0003HaYeHUS KOHIEHCATOPOB
(x myHKTY 3.3.6)

3.3.7 TlomympoBogHUKOBBIE TPUOOPHI M300pa)KalOTCSI B COOTBETCTBUU C
I'OCT 2.730-73 (pucynku 3.10, 3.11).

Ha pucynke 3.10 ycioBHBIMU TpadUdeCKUMH OOO3HAUYEHUSMU TOKAa3aHBI: a —
auon; 0 — CTaOMIUTPOH; B — THUPUCTOP TPUOJMHBIN, 3almUpaeMblii B 0OpaTHOM
HaIPaBJICHUHU C YIIPABJICHUEM 110 aHOIY; T — TUPUCTOP TPHUOHBIN, 3alTUPACMBIN B
0o0paTHOM HampaBJICHUH C yIpPaBJICHUEM IO KaTOAy; A — TPAH3UCTOP C Mepexo-
TaMH N-P-N-THTA; € — TPAH3UCTOP ¢ MepexoaamMu N-P-N-TUMa; X — MOJIEBOW TpaH-
3UCTOP C KaHAJIOM N-THUTA.
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Pucynok 3.10 — YcnoBHble rpadudeckne 0003HAUCHUS MTOTYIIPOBOTHHKOBBIX IPHOOPOB
(x myHkty 3.3.7)

Ha pucynke 3.11 m3o0paskeHbl MOJYIMPOBOJIHUKOBBIE MPUOOPHI C (HOTOIIECK-
TpuueckuM s dextom: a — hotopesuctop; 6 — GoToaUoa; B — TUOAHBIA (HOTOTUPHU-
cTop; T — GOTOTpaH3UCTOP N-P-N-THUMA; 1 — AUOJHAS ONTOMNApa; € — AUOJHO-TUPUC—
TOpPHAsI ONITOMApa; K — CBETOIUOI.

10-12

RCR R

=P =p &

Pucynok 3.11 — YcnoBHbie rpadudeckre 0003Ha4eHNS MOTYTPOBOAHUKOBBIX TPHUOOPOB
¢ poroanexTpudeckuM 3 dexrom (k myHKTY 3.3.7)
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3.3.8 HcToyHNKM NUTaHUS SJEKTpUUYECKHE 0003HAYAIOTCS B COOTBETCTBHH C
I'OCT 2.742.68 (pucynok 3.12, a)

3.3.9 YerpoiicTBa HHIMKALIMKA U CUTHAJIBHBIC JIAMITBI U 3BOHOK M300pakaroTcs
B cootBercTBUU ¢ ['OCT 2.732-68 (pucyHok 3.12, 0, B)

6...8
R4

a §) B

Pucynok 3.12 — YcnoBHble rpaduueckne 0003HaAUCHUS HCTOYHUKOB ITUTAHUS, YCTPOUCTB
WHWKAIIUU U CUTHAJIBHBIX JaMI U 3BOHKA (K myHkTam 3.3.8, 3.3.9)

3.4 DyneMmeHTHI HM(POBOIT TEXHUKH

3.4.1 Cranmapt ['OCT 2.743-91 ycranaBnuBaeT o0IIue MpaBujia MOCTPOCHUS
ycIoBHBIX rpaduueckux ob6o3HadeHuit (YI'O) snemeHToB 1n(poBON TEXHUKU B CXe-
MaX, BBINOJHAEMBIX BPYYHYIO WM C IOMOIIBIO MEYATAOMUX U TIpapuuecKux
ycTpoiicTB BbiBOJa [I19BM, Bo Bcex oTpacisix MPOMBIILIEHHOCTH.

3.4.2 DneMeHT 1M(POBOI TEXHUKH (Fajiee — AJIEMEHT) — udpoBasi UM MUKPO-
IpOIECCOPHAsi MUKPOCXEMA, €€ 3JIEMEHT WJIM KOMIIOHEHT; LIu(poBas MUKpOcOOpKa, ee
AJIEMEHT WK KOMIOHEHT. OmnpeneneHus nudpoBoil 1 MUKPOMPOLIECCOPHOU MHKPO-
CXeM, MX 2JIeMEHTOB U KoMroHeHToB ycTaHaBnuBaeT ['OCT 17021-2012, onpenerne-
Hus udpoBoit MUKpocOOpkH, ee anemenTa wim kommnoneHta — FOCT 26975-86.

K snemenTam mudpoBoil TEXHUKH YCIOBHO OTHOCST 3JIEMEHTHI, HE MpeIHa3Ha-
YeHHbIE Jis1 MpeoOpa3oBaHUs U 0OpaOOTKM CUTHAIOB, U3MEHSIOIIMXCA MO 3aKOHY
JUCKPETHON (YHKIINH, HO TIPUMEHSIEMbIE B JIOTUYECKUX IIETISIX, HAPpUMEpP, KOHJICH-
caTtop, FreHepaTop M T. 1.

3.4.3 YI'O sneMeHTOB IM(PPOBOI TEXHUKHU CTPOSIT HA OCHOBE MPSIMOYTOJIbHHU-
ka. B camom obmem Buse YI'O MokeT coaepkaTh OCHOBHOE U JIBA JOTIOJHUTEIHHBIX
0JIs1, PACIIONIOKEHHBIX IO 00€ CTOPOHBI OT OCHOBHOTO (pucyHok 3.13). Pazmep mps-
MOYTOJIbHHUKA IO NIMPHUHE 3aBUCUT OT HAJIMYUS JTOTIOJHUTEIBHBIX MOJEH U Yncia Io-
MEIIEHHBIX B HUX 3HAKOB (METOK, 0003HaU€HUs PYHKIIUU AJIEMEHTA), 10 BbICOTE — OT
YKCJia BBIBOJIOB, HHTEPBAJIOB MEX]ly HUMU M YUCJAa CTPOK MH(OpMAIMU B OCHOBHOM
Y JONOJHUTENBHBIX NOJIAX. COrNIacHO CTaHAApTy LIMPHUHA OCHOBHOTO IOJIA JIOJKHA
ObITh HEe MeHee 10 MM, TOMOJHUTETBHBIX TOJIeH — HE MeHee 5 MM (Tpu OOJIBIIIOM
YlCJie 3HAKOB B METKaxX U 0003HaYEHUH (PYHKIMM 3JIEMEHTa 3TU Pa3Mepbl COOTBET-
CTBEHHO YBEJIMYMBAIOT), PACCTOSIHUE MEXIY BBIBOJAMU — 5 MM, MEXAY BBIBOJOM U
TOPU30HTAJILHOW CTOPOHOW 0003HAUYCHUS (VJIM TPAaHUIIEH 30HBI) — HE MEHee 2,5 MM |
KpaTHO 3TOW BennuuHe. [Ipu pa3neneHuu rpymin BBIBOJOB HHTEPBAIOM BEJIMYMHA 1O~
CJI€HEro JOJDKHA ObITh He MeHee 10 MM U KpaTHa TATH.
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O6o3HaveHre PyHKIMH dJIEMEHTA
Jlunus BBOJIA /

7 JInnug BEIBOJIA
Ykazaremm kel e ol
*k B

Metku A~ - Yxkazarenu

JlomomHUTENBHBIE TOJIS OcCHOBHOE TTOJIe

Y:(.(-

|

Pucynok 3.13 — YcnoBHbIe rpaduueckne 0003HAUYCHUS AIEMEHTOB ITU(DPOBOM TEXHUKA
(x myHKTY 3.4.3)

3.4.4 BbIBO/BI 3JIEMEHTOB IIU(PPOBONl TEXHUKU JENATCS HAa BXOJbI, BBIXOJBI,
JIByHalpaBJI€HHbIE BBIBOJBI U BBIBOJBI, HE Hecyllue MHpopmanuu. Bxonasl n3olpa-
KAIOT CJIeBa, BBIXOMBI — clpaBa (pucyHok 3.14), octaipHbIEe BBIBOABI — C JHO0OM CTO-
ponsl YI'O. Ilpu HEOOXOAUMOCTH pa3peliaeTcs MoBopauyrnBarb 00o3HaueHus: Ha 90°
110 YaCOBOM CTpeJKe, T. €. pacnojiaraTh BXOJbl CBEPXY, & BBIXOJbl CHU3Y B COOTBET-
CTBUU C pucyHkom 3.14.

XX XY
XXX
—Ixx | xxx |xz XZ
—_— I
—Ixvy
| |
> >
> Pa
>
>
>
N
<
|

Pucynok 3.14 — PacnionoskeHre BBIBO/IOB 3JIEMEHTOB LU (PPOBOM TEXHUKU
(x nynkry 3.4.4)

3.4.5 OyHKIMOHATEHOE HA3HAYCHUE dJIEMEHTa IU(POBOI TEXHUKHU YKA3BIBAIOT
B BepxHel yactu ocHOBHOTO moiit YI'O (cm. pucyHok 3.13). O003HaUYE€HHE COCTOUT
U3 TIPOMUCHBIX OYKB JIATUHCKOTO andaBuTa, apaOCKUX 1Udp U CIeIHAIbHBIX 3HAKOB,
3aMUChIBAEMBIX 0€3 MpoOesioB (YMCI0 3HAKOB B 0003HAUYCHUM (HDYHKIIMH HE OTPAHU-
yuBaercs). O003HaYeHUs OCHOBHBIX (PYHKIIMI M UX MPOU3BOAHBIX IPUBEACHBI B Ta0-
nuie 3.2.
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Tabnuma 3.2 — O003HaueHNsT OCHOBHBIX (DYHKUUH 3JIEMEHTOB U(DPOBOM TEXHUKU

HaumenoBanue O6o3HaueHue

1 bBydep BUF
2 Beruucnurens: CP

CEKI[US BBIUUCIIUTEIIS CPS

BBIYHMCIIUTENBHOE YCTPOHCTBO CPU
3 Belunrarenb P—Q wmm SUB
4 Jlenurenn DIV
5 Hdemonymsarop DM
6 deMynpTHIIEKCOD DX
7 Hemudpartop DC
8 JluckpuMHHATOP DIC
9 ucnuei DPY
10 UnTepdeiic nepudepuitHplii IporpaMMHUpyEMBbIii PPI
11 MuBepTOp, NOBTOPUTEIIH 1
12 Kommaparop COMP
13 Muxkpornporeccop MPU
14 Monynsitop MD
15 MonuduxaTtop MOD
16 Tlamars M
17 I'naBHast namsTh MM
18 OcHoBHas NaMAThH GM
19 BeicTpoaeiicTByOIast NaMATh FM
20 ITamsare tuna first-in, first-out FIFO
21 IMocrosinHOE 3anomuHaroiee ycrporctso (I13Y): ROM

nporpammupyemoe 13V (TITI3Y) PROM
[ITI3Y ¢ BO3MOXKHOCTBIO MHOTOKPAaTHOI'O IPOIPAMMUPOBAHUS

(POII3Y) RPROM

penporpammupyemoe I3V ¢ ynpTpadnoneToBsiM cTUpaHU-

em (POII3Y) UVPROM

22 OmepatuBHOe 3anoMuHaroiee ycrpoiictso (O3VY) ¢ mpous-

BOJIBHOM BBIOOPKOM: RAM
O3V c npousBosibHOI BEIOOpKOI cTaTnueckoe (CO3Y) SRAM
O3V c npousBoibHOI BEIOOpKOH quHaMuueckoe (JJ03Y) DRAM

sHeprozaBucumoe O3Y (OHO3Y) NVRAM
23 AcconyaTtuBHOE 3alIOMUHAIOIIEE YCTPOMCTBO CAM
24 Tlporpammupyemas orudeckas matpuna (I1IJIM) PLM
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[Tponomkenue Tadmuipt 3.2

Haumenosanue

O0o3HayeHue

25 IlpeobpazoBaTein
Ilpumeyanus
1 bykBel X u Y MoryT OBITh 3aMEHEHBI 0003HAYCHUSMU TIPE]I-

CTaBJIIEMOM I/IH(bOpMaI_II/II/I Ha BXOJaxX M BbIXOJaX HpeO6p330BaTeJI$[,

XY

Harpumep:
AQHAJIOTOBBIN N wm A, ninu A
uudpooi # wm D
JIBOUYHBIN BIN
JECATUYHBII DEC
IIBOMYHO-AECATUIHBIN BCD
BOCHMEPHUYHBIN OCT
IIECTHAIATePUIHBINA HEX
kon I'pes GRAY
7-CerMEeHTHBIN 7SEG
ypoBerb TTJI TTL
yposerb MOIT MOS
ypoBenb JCJI ECL

2 JlomyckaroTcs 0003HAYEHUS:
urdpoananoroBeiii Mpeodpa3oBaTesh DAC
aHajoro-udpoBoil mpeodpa3zoBaTenb ADC
26 [IpuemonepesaTYMK MUHHBIN RTX
27 Ilpoueccop P
CEKIIMs Ipolieccopa PS
28 Peructp RG
CIABUTOBBIN PETUCTP N-pa3psIHBIN SRGn
29 Cymmarop S wm SM
30 Cuetuuk: CTR
CUYETUMK N-pa3psiIHbINA CTRn
CYETYHUK MO MOJIYJIIO N CTRDIVn
31 Tpurrep T
JIBYXCTYIIEHYATBI TPUITEP 1T
Ilpumeuanue — Jlomyckaercss HE yKa3plBaTh OOO3HAYCHUE
¢byukiy npu BeimosiHeHnu YI'O Tpurrepos
32 YMHOXUTEND p wim MPL
33 Veunurens >y [>
34 YcrpoiicTBO DEV
35 VcTpoiicTBO apuMeTHIeCKO-IOTHIECKOE ALU
36 YcTpoilcTBO NpHOpUTETA KOJUPYIOIIEE HPRI
37 KoMMmyTHpyIO1Iee yCTPOMCTBO, SJEKTPOHHBIN KITIOY SW
38 Illuna BUS unu B
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[Tponomkenue Tadmuipl 3.2

HanmeHnoBanue O06o3HaueHnE
39 udpatop CD
40 DneMeHT 3aJePKKH DEL i |l

41 DaeMeHT JJOTUYECKUIA;
OOJIBIIIMHCTBO

>Nuiam>=n

JAUOJ0B C YKA3aHUECM IIOJIAPHOCTHU

TPaH3UCTOPOB
TpaHc(hopMaTopoB

UH/IUKATOPOB

IIpEAOXPaHUTENCH

KOMOWHHPOBAHHBIX MPEAOXpaHUTENEH (IMOIHO-PE3UCTOPHBIX)

uckirrovaromee 1IN EXOR umu =1
amoruyeckoe 1 &
Ilpumeuanue — Ilpu BeimosHeHun YI'O ¢ MOMOIIBIO yCTPOW-
ctBa BeIBOAa [I9BM nomyckaercs o6o3HaueHUE (PYHKITUU «IOTHYE-
ckoe N»
norudeckoe MJIN 1
N ¥ TOJIBKO N =n
HEUYETHOCTh 2k + 1 mwm 2K + 1
YETHOCTD 2K wm 2K
42 31eMeHT MOHTaKHOM JTOTUKU
MoHTaxHoe WJIU 10uml o
MOHTaxHoe U & O umu & ©
43 DnemMeHT MOHOCTaOWIbHBIN, OAHOBHOPATOP:
C TIEPE3aIyCKOM JL
6e3 mepesarnycka 1L
44 3neMeHT HEJIOTUUECKHUM: *
cTabunu3arop, oomiee o003HaueHNE *ST
CTaOMIIN3ATOP HAPSKEHUS *STU
CTaOMIN3aTOp TOKA *STI
45 Habopbl HEMOTUYECKUX DIIEMEHTOB:
pPE3UCTOPOB *R
KOHJICHCATOPOB *C
WHAYKTUBHOCTEN *L
JTUOI0B *D

*D— wm *D>,
*De mmu *D<
*T
*TR
o 'OCT 2.764
*FU
*DR
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[Tponomkenue Tadmuipt 3.2

HaunmenoBanue O6o3HaueHue
46 DneMeHT HeCTaOMIIBHBIN, TeHepaTop: G
oOliee Ha3HAYCHHE JuUL
Ilpumeuanue — Eciiu ¢opma curHaiia oueBUIHA, TOMYCKAETCS
o6osnauenne «G» 6e3 « I LI L»
. IG
C CHHXpOHM3AIUEH mycka Ininl
. G!
C CHHXpOHHU3AIMEeN OCTAHOBKH 10 OKOHYAHWU UMITYJIbCa ininh
. IG!
C CHHXPOHM3AIIMEH MyCcKa U OCTAHOBKHU Ininl
TeHepaTop CEPUH U3 MPSIMOYTOJIBHBIX UMITYIHCOB Gn
TEHEpaTop C HEMPEPHIBHOM MOCIIEIOBATEIBHOCTHIO UMITYJIHCOB GN
TeHepaTop JTMHEHHO U3MEHSIIOIINXCS CUTHAJIOB G/
TeHepaTop CHHYCOUJAIBHOTO CUTHAJIA GSIN
47 DneMeHT NOPOrOBBIN, TUCTEPE3UCHBIN 10 v TH

B 1onmomHUTENBHBIX MOMSIX MOMEIMIAI0T HHPOPMAINIO O HA3HAYCHHSIX BHIBOJIOB
(METKM BBIBOJIOB, YKa3aTEJH ).

JlomyckaeTrcst IpOCTaBIIATh YKa3aTEIu Ha JUHUAX BBIBOJOB Ha KOHTYype YI'O.

3.4.6 Bce Hammucu BBIMOJHSIIOT OCHOBHBIM HIPU(PTOM B COOTBETCTBUU C
I'OCT 2.304-81.

3.4.7 3HaK «*» MPOCTABISIOT Tiepea 0003HaUeHHEM (YHKIIMU DJIEMEHTa, €CIU
BCE €T0 BBIBOIbI SIBJISIOTCS HEJIOTMUECKUMU.

3.4.8 CnpaBa k 0003HaueHUI0 (HYYHKIIUH JOMYCKAaeTCsl J0OABIATh TEXHUUYECKUE
XapaKTEPUCTUKU HJIEMEHTA, HallpuMep:

pesucrtop conporusiaeHrem 47 Om — *R 47.

3aepKKy 2JIEMEHTA YKa3bIBalOT B COOTBETCTBUU C pUcyHKOM 3.15.

10uc S HC S
, ecln

J—|

10 HC

AO
as}
o

A 4

Pucynok 3.15 — YcnoBHoe 0003HaueHNE BPEMEHHOM 3a/1eP>KKU

Ecmu >t ABC 3aICPIKKH PaBHBI, TO YKA3bIBAIOT TOJIBKO OAHO 3HAYCHHUC!

10 HC
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3aaep>1<1<y, BBIPAKCHHYIO B CCKYH/JIaX WJIM B CAMHHIAX, OCHOBAHHBLIX HAa KOJIH-
YCCTBC CJIOB MJIN 6I/ITOB, MOJXHO YKa3bIBaTb KadK BHYTPH KOHTYpa VI'O snemenTa 3a-
ACPKKH, TAK U BHC CTO.

I[OHYCK&CTCSI YKa3bIBATh 3HAYCHUC 3aCPKKHU ACCATHUIHBIM YU CIIOM:

IIpru 3TOM 3HAYCHUC CAWMHUIIBI 3aJCPKKU HOJIZKHO OBITH OrOBOPCHO Ha ITOJIC CXCMBI
HUIIN B TCXHUYCCKHUX Tpe6OBaHI/I$IX.

| 3 wm DELS3,

3.4.9 B YI'O anemeHTa nomyckaeTcs OIMyCcKaTh MPOOEN MEXy YMCIOBBIM 3Ha-
YeHHEM U enHuLIel n3Mepenus, Hanpumep: RAM16K, 10 ue, + 5 B.

3.4.10 [Ipu HEOOXOIUMOCTH yKa3aHUS CI0KHOM (PYHKIIMM 3JIEMEHTa JOMyCKa-
€TCsl cocTaBHOE (KOMOMHUPOBAHHOE) 0003HAUYCHHE (PYHKITUH.

Hampumep, eciu 371€MEHT BBITIOIHIET HECKOJIBKO (YHKIIUNA, TO 0003HAYECHUE
ero CJI0KHOM (yHKIHMH OyAeT 00pa30BaHO M3 HECKOJLKHX 00jiee MPOCTHIX 0003HA-
yeHU (YHKIUM, PU 3TOM MX MOCIEA0BATENLHOCTh OMPEIEISETCs MOCIeI0BATEb-
HOCTBIO (DYHKITHI, BBITOTHAEMBIX AJIEMEHTOM:

— 4-pa3psaaHelii cyeTunk ¢ gemudpatopoM Ha Beixogae CTR4DC;

— ipeoOpa3oBaTeNb/yCHIINTENb JTBOMYHO-IECATUYHOTO KOJa B /-CErMEHTHBIM
kon BCD/7SEG>.

3.4.11 YT'O MOXeT COCTOSTh TOJIBKO M3 OCHOBHOTO ToJjs (Tadnuma 3.3, m.1)
WM U3 OCHOBHOTO TOJISL M OJTHOTO JIOTOJHUTEIBHOT0, KOTOPOE paciojaraT crpa-
Ba (Tabmuma 3.3, m.2) niu ciesa (tadiuma 3.3, 1mM.3) OT OCHOBHOTO, a TaK)Ke U3 OC-
HOBHOTO TIOJISI ¥ IBYX JIOMTOJTHUTEIBHBIX (Tabmuma 3.3, m.4).

Tabnuma 3.3 — YI'O snemeHTOB 11MbPOBOI TEXHUKHU

Haumenosanue O06o3HaueHue
1 YT'O, coaepxaiiee TOIbKO OCHOBHOE
oJie
2 VI'O, coaepikaliiee OCHOBHOE MOJE U .
0JHO (IIpaBoE€) JTOMOJHUTEIBHOE MOJIE i *
3 VI'O, conepixkaniee OCHOBHOE TOJIE U — L
OJIHO (JIEBOE) JAOTOJHUTEIHLHOE T0JIe re
* % * ¥ # %
4 VT'O, coxepikailiee OCHOBHOE MOJ€ U - .
* %
JIBa JTOTIOJTHUTEIBHBIX OIS, pa3/ICICHHBIX HA - *
Am * *
30HBI. -
KonuuecTBo 30H HE OTPAHUYEHO el o
Ipumeuanue — 3nakamu «*» 00603Ha4eHBI PYHKIIMHA U METKHU BBHIBOJIOB DJICMEHTOB
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JlomyckaeTcsi TOTOTHUTEIbHBIE TIOJIS JCUTh HA 30HBI C MTOMOIIBIO TOPU30H-
TajabHOU uepThl. OCHOBHOE U JOMOJIHUTENbHBIE MOJISI MOTYT OBITh HE OTIEICHBI JIU-
Hueil. [Ipu sTOM paccrossHue Mexay OYKBEHHBIMH, ITU(PPOBBIMH WM OYyKBEHHO-
UG POBBIMU 0003HAYCHUSIMH, TIOMEIIICHHBIMH B OCHOBHOE U JIOTIOJTHUTEIIHHBIC TTOJIA,
OTpeesieTcs OJJHO3HAYHOCThIO TTOHUMaHUs Kaxaoro obo3Hauenus. O003HaueHUS,
MIOMEIIIEHHBIC HA OJHOW CTPOKE, JAOJDKHBI MMETh B CBOEM COCTaBE HE MEHEE JIBYX
OykB (11udp, 3HAKOB).

3.4.12 Metky BbIBOAa 00pa3yloT U3 MPOMHUCHBIX OYKB JIATUHCKOTO ayaBuTa,
apabckux mudp u (WIM) CrenuaibHBIX 3HAKOB, 3aMCAHHBIX B OJHOM CTpoke 0e3
po0eoB.

KommiecTBo 3HAKOB B METKE HE OTPAaHUYMBAETCS, HO MO BO3MOYKHOCTH JOJDKHO
OBITh MUIHIMAJIHO TIPY COXPAHEHUH OJJHO3HAYHOCTH MTOHMMAHHUS KaKI0r0 0003HAUEHMSI.

O0603Ha4YeHHsI OCHOBHBIX METOK BBIBOJIOB DJIEMEHTOB IIPUBE/ICHBI B TabuIe 3.4.

Taomnura 3.4 — O003HaYeHUI OCHOBHBIX METOK BBIBOJOB DJIEMEHTOB

HaumenoBanue O6o3HaueHue
1 Anpec ADR wmu A
2 baiit BY
3 bur:
MITAJIIAI LSB
CTapIIHA MSB
4 biiokupoBKa:
3arper INH
3axBaT H
5 BrokupoBKa CUTrHaJIa HEUCIIPABHOCTH ALl

6 Brox (mHbop™Marin) I

7 BexTop VEC
8 BerBnenue BR
9 BoccraHnoBieHue REC
10 Bxoa n1ByXnoporoBbii, BXOJ TUCTEPE3UCHBIN _I:l_ wm TH
11 Bxon 3anpoca accomaTUBHOTO 3alIOMUHAIOLIETO "
YCTpPOMCTBA
12 Bxon ob6paTHOTO cueTa (BXOA YMEHbILICHUS) — niiu DOWN

13 Bxox omnepanja, HaJi KOTOPBIM BBITIOJIHSAETCS OJHA
WJTU HECKOJIBKO MaTeMaTHYECKUX OTepariuit

llpumeyanus

1 ITapamerp N 3ameHsieTcs ACCATUYHBIM SKBUBAJICH- Pn
ToM 3TOoro Oura. Ecim 3HaueHus Bcex BX0a0B Pn ecthb
CTEIIEHN C OCHOBAHHEM 2, N MOXKET OBITh 3aMEHEH JBOHY-
HBIM TTOPSIIKOM.

2 Ilpu HanmuuuM BTOPOTO ONepaHia MPEeAnOYTUTEIb-
HBIM 0003Ha4YeHHEM ero sBiseTcs Q
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[Tponomkenne Tabnuipt 3.4

HaumenoBanue O6o3HaueHue
14 Bxon npsimMoro cyeta (BXOJA YBEIUUECHHUS) +n nm UP
Ipumeuanue x nynkmam 12, 14 — I1apametp N cieny-
€T 3aMEHUTh 3HAYCHUEM, Ha KOTOPOE YBEIUYHMBACTCS WU
YMEHBIIIACTCS COACPKUMOE CUCTIHKA
15 Bxox, BbI3BIBAIONIMI H3MEHEHHE COCTOSHUS Ha
BXOJI€ AJIEMEHTA B JOTOJIHUTENBHOE, KaXIbli pa3, KOrja OH T
npuHuMaet coctosiaue LOG1
16 Bxoasr g poBoro koMmraparopa:
00JbIIIE >
MEHBIIIC <
paBHO =
17 Bri0op (cenexiius) SEL wm SE
18 Bri6op ampeca:
croJoa CAS
CTPOKH RAS
19 Bre16op kpucTaiia, 1OCTYI K aMATh CS
20 BeiBog (nHGOpMAITIH) 0

21 BbiBOJ ABYHANpaBICHHBIN

< >uim <

22 BwBoa cBOOOMHBIM (HE WMEIOIIUA HH OIHOTO
BHYTPEHHET'0 COCJIMHEHHUSI B DJICMEHTE)

NC

23 Bb1BO/ (PUKCHPOBAHHOTO PEKUMA (COCTOSIHUSA)

«1»

24 BpIxoJ, U3MEHEHUE COCTOSIHUS KOTOPOIro 3ajiep-
JKUBAETCS IO T€X MOp, MOKa BHI3BIBAIOIIUN 3TO M3MEHEHUE
CUTHAJI HE BO3BPATUTCS HA UCXOHBIN YPOBEHD

1

25 BbIXOJ OTKPBITHIN (HampuMep, BBIXOJT C OTKPBITHIM
KOJUIEKTOPOM, C OTKPBITBIM OIMHUTTEPOM)

<& nm O, wim o

26 BbIxon OTKpbITHIM H-TUma (Hampumep, OTKpHI-
TBIA KOJUIEKTOP P-N-P-TpaH3UCTOPA, OTKPBITBIA SMHUTTEP
N-p-N-TpaH3UCTOpa, OTKPBITHIA CTOK P-KaHana, OTKpPBITHII
uctok N-kaHana)

6 I/IJII/IG,I/IJII/IQ>

27 Bbixoa OTKpBITHINA L-Tuna (Hanmpumep, OTKPBITHIH
KOJUIEKTOP  N-P-N-TpaH3UCTOpPa, OTKPBITBIM  OMUTTED
p-N-p-TpaH3uCcTOpa, OTKPBITBIM HMCTOK P-KaHaia, OTKpbI-
ThIl cTOK N-KkaHasa)

Q 150041 Q, i & <

28 BpIxoa ¢ TpeMs COCTOSIHUSIMU

Ilpumeuanue — Ilpu BBIIOIHEHUN KOHCTPYKTOPCKOU
JIOKYMEHTAallUU ¢ TIOMOIIbI0 yCTPOHCTB BbiBOJa [T9BM no-
nyckaeTcsi 0003HaUeHHE

29 BpIX0/ CpaBHEHUSI aCCOLMATUBHOTO 3alIOMUHAIOIIETO
YCTpOWCTBA
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[Tpogomxenue Tabmuist 3.4

HanmenoBanue O06o3HaueHnE
30 Beixon uugpoBoro kommapaTopa:
Bk %
OoblIIe >y *>
L P& *
MeHBbIIIe <" WM <
*—%k *—
paBHO Wi ==
31 I'enepupoBanue GEN
32 I'oTOBHOCTH RDY

Ipumeuanue — 3Hak «*» MOHKEH OBITH 3aMEHEH 0003HA-
YeHUsIMU oniepanioB (1. 13)

33 I'pynmna BEIBOJIOB, O0BEIMHEHHBIX BHYTPH dJIEMEHTA:
BXOJIOB

BBIXOJ0B

X
X

34 I'pynnupoBaHre OUTOB MHOTOOMTOBOIO BXO/1a HITH
BBIXOJ1a

Ilpumeuanue — N...M 3aMEHAIOT JAECATUYHBIMHU SKBH-
BaJICHTaMHU pEaJbHON 3HAYMMOCTU WM JABOUYHBIM MOPS-
koM. [IpomexyTouHble 3HaUEHUSI MEKIY N U1 M MOTyT OBITh
OIYILIEHBI

>
>S5

nim

3
3

R —

35 I'pynnupoBaHue CBS3EH:
BXOJHBIX

BBIXOOHBIX

Ipumeuanue — O603HaUECHUE TTPUMEHSIOT B TEX CIyda-
SIX, KOTJla JUIsl TIepe/ladl OJTHOM M TOM k€ MH(OpMAIlUU HC-
TMOJIb3YETCS] HECKOJIBKO BBIBOJIOB

[y | —

36 JlanHble:
BXO/THBIE
BBIXO/HBIE
MOCIIEI0OBATEIIbHBIE
Ilpumeuanue — JInsi 3allOMUHAIONIMX YCTPOWCTB JO-
MyCKa0TCs 0003HAYCHUS:
BXOJ1Hasi HHPOpMAITUs

D
DIN
DOUT

D=>umD>D+wmmuD<

BBIXOJIHAsl HHOpMaIus D
37 3arpy3ka (pa3pelieHre napauieTbHOM 3amich) Q
38 3anepkka LD
39 3aaeprkka nBOMHAs DEL
40 3aem: DD
BXOJ1, MPUHUMAIOIIUI 3aeM Bl
BBIXOJI, BRIIAIOIIUI 3a€M BO
oOpa3oBaHUe 3aemMa BG
pacnpocTpaHeHUE 3aeMa BP
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[Tponomkenne Tabnuipt 3.4

HaumenoBanue O6o3HaueHne

41 3ansaro BUSY

42 3anuch (KOMaH/a 3arvcH) WR

43 3anpoc REQ mwm RQ

44 3anpoc Ha 00CTy)KUBaHNE SRQ

45 3nax Sl

46 Nmuranus SIM

47 uBepTupoBaHue (OTPULIAHUE) N

48 HCcTpyKIms, KOMaHa JINS

49 KButnpoBanue AK

50 Kon CODE

51 Kommyrarius (37€KTpOHHAS) SW

52 Konernt END

53 Koppexkuus CORR

54 «Jlornueckwuii 0» LOGO wnmu LOGO

55 «Jloruueckas 1» LOG1

56 Macka, MacKMpOBaHHUE MK

57 Mapxkep MR

58 MylbTUILIIEKCUPOBAHUE MPX

59 HeuetHOCTH ODD

60 Oxnmanue WAIT vt WT

61 Onepanus OP

62 OcTtaHOBKa STOP

63 OtBeT AN

64 Otka3 REJ

65 Ouuctka CLR

66 Ommbka ERR umm ER
CJIOBO OIIMOKH EW

67 llepenaua X

68 IlepeHoc:
BXO/1, IPUHUMAIOIIUI TIEPEHOC Cl
BBIXO/I, pACIPOCTPAHSIOLIUI ITEPEHOC CcO
o0Opa3oBaHue mepeHoca CG
pacrpocTpaHeHHe NEPEHOCca CP

69 [lepenonnenue OF

70 [loaTBEpKICHHUE TpUEMA ACK

71 Io3umus PO

72 TlpepbiBaHue: INT
IIOATBEP K ICHUE IIPEPBIBAHMS INTA
IIPOrpaMMHUPYEMOE NPEPbIBAHNE PCI

73 Ilpuem RX

74 [lpuopurer PRI wmu PR
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[Tpogomxenue Tabmuist 3.4

CJIEBa HAMpPaBO U CBEPXY BHU3 (OT MIIAJILIETO pa3psiia
K CTapIieMy)

CIpaBa HaJIEBO WJIM CHU3Y BBEPX (OT CTapIIIero pas-
psaa K MiIaiemMy)

Ilpumeuanue — Ilapametp N cienyeT 3aMEHUTH JICHCTBU-
TENbHBIM 3HAUEHUEM IMIO3UIMI, HAa KOTOPOE TPOUCXOIUT
casur. [Ipu n = 1 310 3HaYEHNHE MOXKET OBITH OITYILIEHO BJIEBO
WJIH BIIPaBO

HaumenoBanue O603HauyeHne
75 Tlpomomxenue GO ON
76 Ilyck, Havano START wmu ST,
77 Pabota RUN
78 PasperneHue EN
79 Pazpenienne npoxXoxkJIeHNUs! UIMITYJIbCOB, pa0OThI LIENH CE
80 Pa3zpenieHne TpeTbero CoOCTOsTHUS EN wm EV
IIpumeuanue — Ipu Boimonnenuu YI'O ¢ moMoIibpio
ycTpoiicTB BeiBoja [IDBM nomyckaercst o003HaueHME EZ
81 Pexxum M i MO
82 Pe3ynbpTaT HYJIEBOM RZ
83 Copoc:
o0mmi SR
oOHyJIeHHE RES mmu R
84 CnaBur: SH

—nwum >n, wm SHRN

N+ unu N<, wix SHLN

=/ wm</>

85 CunxpoHu3aIus SYNK wau SYN
86 CocrosiHne SA
87 Cpennuit ML
88 Ctpob (curHasn BEIOOPKH) STR umm ST
89 Cuer: CT
BXO/1, 33JAI0IIHI COEP)KIUMOE IJIEMEHTA CT=*
BBIXO/I, YKa3bIBAIOIUI CONEPKUMOE DIIEMEHTA CT*
Ilpumeuanue — 3HaK «*» cleayeT 3aMEHUTh HAa 3HAYCHHE
COJICPKUMOTO 3JICMECHTA
90 CuutsiBaHuE (YTEHUE) RD
91 Takt CL nmm S
92 Ynpasnenue C
93 Vcnosue CC
94 YcranoBka B «1» SET wm S
95 Ycranoska JK-tpurrepa:
B cocrosiane LOG1 (J-Bxom) J
B coctosiHne LOGO (K-Bxon) K
96 OyHKIMS =
97 YeTHOCTH EVEN
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3.4.13 O603HaueHNs] OCHOBHBIX METOK, YKa3bIBAIOMIUX (PYHKIIMOHATIBHOE Ha3HA-

YCHHE BBIBOJIOB, HE HECYIIMX JIOTUUECKON MH(pOpMAIIH, MPUBECHBI B TabuIe 3.5.

Tabmuna 3.5 — O603HaYeHMsI OCHOBHBIX METOK, HE HECYIIUX JIOTUYECKON nH(popMaIuu

HaumenoBanue O6o3HaueHne
1 BoiBOg mUTaHUS OT UCTOYHUKA HATIPSKEHUS Vce
Ilpumeuanus
1 IIpu BeinmonHenun YI'O ¢ momoiibio yCTpOHCTB BBIBO-
na [19BM nonyckaercst 0003HaueHHE VCC
2 JlommyckaeTcst 0003HaUCHHE U

3 HoMuHan HanpsKeHUs MUTaHUS TPOCTABIIAETCS PSAJIOM
¢ YI'O najn nuHMEN BBIBOJIA WM PSAJIOM C HEW, HAIpUMeEp, J10-
MyCKaeTCd MPOCTaBIATh HOMUHAJI HampsbkeHuss BHyTpu YI'O
BMECTO METKHU BBIBOJIA

Vee ;+év

4 Ilepen METKOU BBIBOJAA OMYCKAETCS MPOCTABIATH I10- +5V [—
SCHAIONIYIO HH(OPMAIINIO, HATIPUMED: E—
MOPSAIKOBBIN HOMEP Vel
yKa3aTeab MUTaHus HUGPOBOM YaCTU dJIEMEHTA #Vce
yKa3areb MUTaHUS aHAJIOTOBOM YacTH AJIeMEHTa NVee
2 OOuIMii BBIBOJ, 3€MJIsl, KOPITYC GND
Ilpumeyanus
1 Jomyckaercs o003HauCHUE OB
2 Ilepen METKOM BBIBOJIA TOIYCKAETCS MPOCTABIIATh yKa-
3aTeNb 00111ero BhIBOJIa MUGPOBOM YaCTH U yKa3aTelb OOIIETO #OV
BBIBOJIa QaHAJIOTOBOM YacTH Nnov
3 Toxk I
Ilpumeuanus
1 Bmecto o603Hauenus «l» MOXXHO MPOCTaBISATH €T0
3HA4YECHUE 4-20 MA
2 Ilepen MeTKO# BbIBOAA IOMYCKAETCS IPOCTABIISITH MO-
PAIKOBBIA HOMEP 21
4 BpIBOJ 1J1 MOJIKITIOUEHUSI KOHACHCATOpa CX
S BBeIBOI 1151 TOAKITFOYEHUS PE3UCTOPA RX
6 BbeIBOJ /151 TOAKITIIOYEHUSI MHAYKTUBHOCTH LX
7 BeiBoA 17151 TOAKITFOYEHHUS KBAPIIEBOTO PE3UCTOPA BQ
8 BbIBO/IBI MIOJIEBOTO TPAH3UCTOPA:
HCTOK S
CTOK D
3aTBOP G
9 BeiBOIBI N-P-N- U P-N-P-TpaH3UCTOpA:
KOJUIEKTOP K
6aza B
IMUTTEP E
OMUTTEP N-P-N-TPaH3UCTOPA E—-wmE>
SMUTTEP P-N-P-TpaH3UCTOPA E < wm E<
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3.4.14 Tlpu HEOOXOOUMOCTH yKa3aTh CIOXHYIO (DYHKITUIO BBIBOJIOB JTOTyCKa-
eTCsl TIOCTPOSHUE COCTaBHOW METKH, 0Opa30BaHHOW M3 OCHOBHBIX METOK, MPU ITOM
PEKOMEHIyETCs COOIII0IaTh OOPATHBIN MOPSIOK IPUCOSAMHEHUS METOK, HAaIIpUMeED:

aapec cuuteiBanusi RDA,
Oaiit nanueix DBY;
BBIOOD Oaiita BYSEL.

Jlnis 0603HaueHus METKH BBIBOJIa, UMEIOLIEH MOOYEepeHO J1Be (PYHKIIMH, 3TU
(GYHKIIMH yKa3bIBAIOTCS Yepe3 HAKIOHHYIO YepTy, HalpuMep:

BBOA/BEIBOI I/O;
sanuck/urenue WR/RD;
ynpasienue/nanubie C/D.

lpumeuanus

1 Tlopsimok cnenoBaHWsi METOK OINPENEIISIET JIOTUUECKUN YPOBEHBb pa3periaro-
mero curaana: nepsas Gyukmus ocymectsisercs mpu LOGL, sropas — mpu LOGO.

2 Tlopsinok ciienoBaHus METOK BBIBOJIOB, HE HECYILIUX JIOTUYECKYIO MH(DOpMa-
LU0, TPOU3BOJIbHBIN.

3 IIpu BemmonHeHnn YI'O 3neMeHTa, UMEIOIIETO ABa MOPTa IpUEMa U Mepena-
yn uHpopMmanmu A u B, MeTka BhiBoja A/B o3Hauaet pasperieHue npuema uHbop-
Malliy MOPTOM A U mepenayu nHpopMauyu mNopToM B MpH JIOTUYECKOM YPOBHE CHT-
Haja Ha JaHHOM BbIBOJIe, paBHOM LOGI.

3.4.15 ITpumepsr YI'O snemeHTOB
3.4.15.1 Ilpumepst YI'O norudeckux 37€MEHTOB IPUBEACHBI B TA0IHIE 3.6.

3.4.15.2 Tlpumepsr YI'O mpueMomnepenarmmmux >3JIEMEHTOB TPHUBEACHBI B
Tabnuie 3.7.

Tabmuma 3.6 — YI'O joruueckux djIeMEHTOB

HaumenoBanue O06o03HaueHne
1 Dnementr HET -1 P
—_ 2
2 Dnement 3U-HE — o—

POBAaHHBIM BBIXOJOM

3 Dnement 3NJIN-HET — P
4 Onement 2MI-HE ¢ OTKpPBITBIM KOJUIEKTOPHBIM BBIXO- s i o O
JIOM | TOBBIIIEHHON HArpy304HOM CIOCOOHOCTHIO
o —f & | 27
5 KomOunuposaunsiii anement 2M-NJIU ¢ uaseptu- —_
D—
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[Tponomxenne Tabauisl 3.6

HaumenoBanue O06o3HaueHus
6 Onement 4V1-HET ¢ OTKPBITBIM KOJUIEKTOPOM Ha —1 & ob
BBIXOJIE —
— & | =1
7 Onement 2U-NJIN ¢ uHBEpTUPOBAHHBIM BBIXOJIOM U — -
pacIIUPUTENIBHBIM BX0JIOM —
3
X
8 Pacmmmpurens — Ch—
2k
—En
— 001
— EVEN
—o
9 DneMeHT pPOBEPKU YETHOCTU WIIM HEYETHOCTH — oD
—  EVEN |—
—]7
Tabnuua 3.7 — YI'O npuemonepenaronmx 3JeMEHTOB
HaumenoBanue O0o3HaueHne
—-I ITEN
1 Yerblpe WIMHHBIX YCHJIMTENSA C L S
- I b vpP— Ir v
JBYXIIOPOT'OBBIM BXOJZIOM Ha TPH COCTOS -7 4 .
HUSl ¢ OOIIKMM BXOJOM paspeuieHus Tpe- | — — W —
THEr0 COCTOSIHUSA —t — —3 3p—
GHTX BRIX
a A 8
&1 <> <>
TEN2
G_{ENJ —10 0 b
I I 17000, Sy —
vid — —
2 JIByHanpaBlIeHHBIN ITUHHBIHA =) —— —, i
npreMoIepeIaTIiK 8-KaHaIbHBIHI
P Y — 5 —davy
——— H—— —Aass
— ——
= 3
- -
- -
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[Tponomkenue Tadnuipl 3.7

Haumenosanue O0o03HaueHUs

: EN1

)
v
S 4q

Pyl

3 6-kaHaNBHBIN OyepHBIi J1e-
MEHT C TPEMsI COCTOSIHUSIMH Ha BBIXOJIE C
CHTHAJIOM Pa3pelIeHHs IO BBIXOY

[TTTTI

NN

&ENV

34153 TIlpumepst VYI'O rHCTEpE3UCHBIX DJJIEMEHTOB TMPUBEICHBI B
tabiuue 3.8.

Tabnuma 3.8 — YI'O ructepe3ncHbIX 271€MEHTOB

HaumenoBanue O6o03HaueHue
y b
1 NuBepTupyrommii ycunurens ¢ noporom IlImura — o~
— &r
2 Tpurrep llImuta ¢ soruyeckuM snemeHToM 41 — o
Ha BXOJZE —

3.4.15.4 Tlpumepsr YI'O npeobpazoBateneii (Aemm@paTopoB) U KOAUPYIOIMIHUX
yCcTpoicTB (1mmdpaTopoB) nmpuBeaeHs B TabmuIe 3.9.

Tabmuma 3.9 — YI'O mmdpaTopoB u nemmdpaTopon

Haumenosanue O0o3HaueHue

1 IIpeobpa3oBaTenh ABOMYHO-IACCATUY-
HOT'O KOJIa B JIECATUYHBINA KOJI

D nglin g

2 IIpeobOpa3oBatenb ¢ Tpex JMHUA Ha
BOCEMb

&4 111
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[Tponomxenne Tabauisl 3.9

EN J%

HanmenoBanwne O06o3HaueHus
BIN/BCD
8 8 f—
3 IlpeoOpa3oBarenb ABOMYHOIO KOJa B — ;% ;g p—
JIBOMYHO-1E€CATUYHBII 4y p—

w1u

4 TlpeoOpa3oBaTeIb—yCHINTEIb JTBOUY- BIN/TSEGY
HOTO KOJIa B /-CerMEHTHBIH —13 2
Ilpumeuanue — Jlomyckaercs 3aMEHSATh —y 3 —
cTpounblie OykBbI nponucHbiMu: A, B, C, D, E, —8 7 —
F, G emecmo a, b, c, d, e, f, ¢ i § _—
HPRI/BIN,
- [
—q1 EN p—
. -7
5 Koaupyroiiee ycTpoMCTBO MpUOpUTETA _—_-_8 .2‘ (&3)
(mpuopHUTETHBIM mU(paTop) ¢ BOCBMU JMHUMA :_-g g g
Ha Tpu JuHUH (GS — «TpyNIIOBO# CUTHAI) —q|7 ?
—Q EN

6 JlBa nemmdparopa, NTPUHUMAIOIIUX
2-pa3psIHbINA KO

Ilpumeyanue — Jlomyckaercsi 00603Haye-
Hue nemmrdpaTopoB 4 U B, KoTopble M300pa-
JKAIOTCSl B KA4ECTBE I'PYMNIOBON METKH BBIXO-
JIOB COOTBETCTBYIOIIIETO Jenmdparopa

Dc

-~

&EN

&EN

Y

TH 79T

84 4

7 Ilpeob6paszoBarens ypoBHeit TTJI B
ypoBHu MOII

—1ENT

TTL/ML;.S

8 IlpeobOpazoBatens ypoBHeit OCJI B
ypoBHu TTIJI

Ipumeuanue x nynkmam 7, 8 — O603Ha-
yeHue QpyHKIMH nmpeoOpa3oBaTensi CUTHAJIOB */*
MOKET OBITh 3aMEHEHO 0003HaueHueM *//*, ec-
71 HeOOXOMMO YKa3aTh HAJMYUE TalTbBaHUYEC-
CKOM CBSI3U MEXJTy €T0 BXOJIaMHU U BBIXOJJAMU

ECL/TTL

4
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3.4.15.5 Ipumepst YI'O MyIbTUIIEKCOPOB U AEMYJIBTUILIIEKCOPOB, a TaKKe
KOMMYTaTOPOB IU(PPOBBIX U aHAJIOTOBBIX CUTHAJIOB MpUBeIeHbBI B Tabuie 3.10.

Tabnuna 3.10 — YI'O MynbTUIIIIEKCOPOB, IEMYJIBTHILIEKCOPOB U KOMMYTaTOPOB

HanmenoBanue O06o3HaueHnE
MUX
—g EN
A
1 MynpTHUIIIIEKCOp Ha BOCEMB BXOA0B CO — 7
CTPOOHPOBAHUEM -} |-
Ilpumeuanue — Bxon crpooupoBanust EN —17 o—
Joryckaercs 0603Hadath STR — Z
—
—
— g
——
—_— 7

a
1
5
2 JleMynbTHUIIIIEKCOP HA BOCEMb JIMHUN 4
6
7
MUX MUX
-1 ENT —t A
—ENZ wim i v
. et 100 2 —t 10 1}
3 MynbTumiekcop 4-KaHaJabHBIH 110 1Ba =Y — 11
BXO0Ja KaXKIbII —_— — — 2.0 2}
— -—1 21
— — —30 3}—
— — 5-1
e— e ——— #-.U l’ —
— e q.f
MUX
—igl 0
4 MynbTUIUIEKCODP 2-KaHAJIbHBIN 1O Ye- —7f3
TBHIPE BXO/a KaXIbIi -; — L Yo7
Ilpumeuanue k nynkmam 3, 4 — Ilpn = — ] g
—t ] T P —
0003HAaYEHNH KaHAJIOB MYJIbTHUILIEKCOpa OyK- /7 'V 1
BamH (4, B u T. 11.), a HE IOPSAIKOBBIMH HOMeE- 13 —1% v
pamu (1, 2 u T. 1.), AN yCTpaHEHUsI HEOAHO- ] —1%
3HAYHOCTH IMOHMMAaHHUS BXOY aJpeca TaHHBIX
—— — — 20 29f—
npucBauBaeTcs meTka «Bridop»: SEL unu SE — —1%
— — 23
S
. wd T —
5 DneKTpOHHBIN KOMMYTATOP A
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3.4.15.6 Ilpumepsr VYI'O apudmeTHueckux 3JIEMEHTOB MPHUBEACHBI B
tadmure 3.11.
Tabnuua 3.11 — YI'O apudmeTndeckux 31€MEHTOB
HaunmenoBanue O6o3HaueHne
—s |21z £
—_— p b3
—0
THe —’
—a | NI —Ql EP
1 ITonHBIN OTHOPA3PSAHBIA CYMMaTOP P —
—s |27]21| p— —{7  b—
| eii— e 1
—Q £
3. —g«
— —{r1 opo—
—cr 0 fo—
r/pP-
—p L7 /p-q
-t [LR2
— C(1/81 C0/60 3=
- C
=220 sem-a—
— 1,280 3(Z/P-
7 ¢
2 4-pa3psiTHBIA CyMMAaTOp-BbIYATATEIT — ;:ggp; 4 b—
MY
- 1,2P2
=1 1) 2&2 5 p—
— M5
-t 1,2P3
— 1,243 6 p—
— M&
— g T
— ¢~
o —— 3 0 fet—
3 IlonHbIil cymMaTop Ha YeThIpe OuTa 5
— e
—qra U
3
e (X gp—
ALU ALU
—10 FSEL
0 —
M3i — PR
— o— —
‘;1 i 158105 3 e
— — —M G
4 4- ATTY L —5
pa3psaHOe CKOPOCTHOE I | 1,
—q —]1
I | —720" Of—
—13 1 b
— 1 ; 2 b
— P2 — — o
—ez — :'z}fi'
- 3 — -
4




IIponomkenne Tadbaumel 3.11
HaumenoBanue O06o03HaueHue

Cre
7

(60 oo
61 ot
62 o2

L
(Po0 P

5 TenepaTop YCKOPEHHOI'O MEpeHOca
g AJTY

—
©
L]

6 4-paspsiTHbIi TUPPOBOI KOMITAPATOP

L L
W o
N —
foa]

AllV
Rl k-]
Al
IR

3.4.15.7 IIpumepsr YI'O TpurrepoB (OMCTaOUIBLHBIX 3JIEMEHTOB) MPHUBEACHBI B
tabmmre 3.12.

Ta6muna 3.12 — YI'O tpurrepos

HaumenoBanue O0o3HaueHne
— 5
1 JIBa Tpurrepa ¢ pasienbHbBIM 3amyc- —adr o—
kKoM RS-Tuma, oguH ¢ JOMOJHUTEIEHBIM BXO- —ds
0M -5 P
—qar
— 1T}
2 JlBa tpurrepa 3aaepxxku D-tuna —_i O~
—2
—20 jo—
L
ﬂ
— I
3 Illects D-tpurrepos ¢ o0mumMu BXo- — L W :ﬁf
JlaMH yIIpaBJIeHHs U cOpoca —_ _— D
wed 1 O e
— T ___\1 ) —
d 7 7 o
e I = 33
¥ 4 b
— —5 s}—
v —
4 Tpurrep D-tuna, 3amyckaeMmblil 1o )
(porTy Ty P
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[Iponomkenne Tadnumpt 3.12

HaumeHnoBanue O603HaueHne
’ —o [
5 Tpurrep JK-tuna, 3amyckaeMblil 1o — g o—
dbpoHTy -7
—Qqr
—] 7
6 VYuuBepcanbHblli JK-TpuTrTep CO —rr
CTPYKTYpPOH «MacTep-TTOMOIIHHUK — 131 o—
—q 3
%c
R —p L
—QR
7 IBa JK-Tpurrepa ¢ oOummu BXoja- 3 —_— Y
MU yTIpaBJeHHUs U cOpoca 3 b= s gg o
_ - 1"
_— — K1
—0 O— -0 51 o—

3.4.15.8 Tlpumepsr YI'O MOHOCTaOWIBHBIX (MYJIBTHBHOPATOPOB) W HECTa-

OMJIBHBIX JIEMEHTOB MPUBEACHBI B Ta0mwmIe 3.13.

Tabmuna 3.13 — YI'O mynsTuBHOpaTOPOB M HECTAOMIIBHBIX 2JIEMEHTOB

HaumenoBaunue

O0o3HaueHue

1 XKnaymwuit MyTbTHBHOPATOP C TIEPE3ATyCKOM

bli H

JL
X
RX/CX

&

}—

2 JlBa reHepaTopa, YIpPaBIsSEMBbIX HampsKEHH-
eM, ¢ yka3anueM BbiBOJOB mutanHus (LOG — muranue
nugpoBoi yactu snementa, OSC — nuTaHue aHajoro-
BOI yacTtu aneMenTa, FC — ynpasiieHue 4acToToil)

G
+3V(LOG)
+5V(aSC)
av(LoG)

ovasc)
- I

EN
(FO)
RNG

X
Lx

HERL 4 BRb $HH
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3.4.15.9 Ilpumepst YI'O peructpoB u CUETUYMKOB MpUBEAeHBI B Tabnuie 3.14.

Tabnuna 3.14 — YI'O peructpoB v CHETYHKOB

HaunmenoBanue O6o3HaueHue
SRGY
— LD/SH
—Q ENV
- —pC
1 CnoBuroBblil 4-pa3psHbIil peErucTp ¢ na- | —J 1:%% s 95
pajuiebHBIMU BXOJaMU —7o0 Svl— HIH 7 v
— — q —
_— — — 3 % e
o— o—
SRCH SRG4
. . M1
2 CnBuroBslil 4-pa3psaHbli  TOCIEIOBA- C2/1 —- — (LI_J/S)
TEJIbHO-TIaPAJUIEIbHBIN PETUCTP C NPSMBIM U J10- 3 B —{7/c)
— %
MOJIHUTEIRHBIM KOJ0M Ha BbIxone (7/C — Bxon | — ;5% 5 WK 2
MEPEKIIIOUECHHS] KOJa Ha BBIXOAAX: MPSIMOU WIH | = 7,2D e L
JIONOMHUTENbHBIN; P/S — Bxon, ympaBnsromuid | —720 3 g v
COCIMHCHUEM pPa3ps/IOB PETUCTPOB IMOCIEAO0BA- | — — — —
TEIBHO WIH MapaijIeIbHO) — — -3 3—
SRG#
o0 SRC#
r}”; M
4 o
T =y 2
—C
3 CnBuroBblil 4-pa3psiiHbI JBYyHAIpaB- | — ;.% WU __%:
JICHHBI! YHUBEPCAIbHBIN PETUCTP 3’4 > R
—5, - 7
—1 3,41 — — 0 o
——— 2, 4]] ———
= R
SRGE
—p3/1=
g7
= SRCE
L= 37 —
/ —dcir
——{& ENG
— LI/SH
— T34 }— I e
—E 2,30 ] — & ENy
4 YHuBepcaiabHbIi 8-pa3psaHbIi peructp vo "
— 2,3/v6 07—
—— ¥
v
— <>
o =
= —
—— —
— 1,3,50 e :
2,3 ] —_—7 g —
l—:va
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[Tponomxenne Tabnuisr 3.14

Haumenosanue

O0o3HayeHue

-
. . WITH
5 CnBuroBslii 8-pa3psiAHBIA pPEruCTp C [ & __Pi.”m
JIBOMHBIM IOCJIEI0BATEIbHBIM BXOIOM M ITapal- - —9r
JIEJIbHBIMHU BBIXOIAMU - 0
2 .
3 e
4 —
- 1 —
b p—
e 7 b—
mmn
—uf
%5/ em ST
6 CHBUIrOBbIN 8-paspsmHbIA yHHBEPCANb- -:f,';,"'qf; 45 :r &
HBIH PErUCTp C MOCJCIOBATEIIbHBIM M Iapaj- .5 =5
NeTbHBIMU BXoAaMu M BhIXogamu (A/S — Bxox | 2 = M -
IIEPCKITIOUCHUS PEKUMOB, ACHHXPOHHOTO WM | ggl e _ e sl
cuHXpoHHOro; ALD — BXOJ pa3pellieHus Hapajl- | =i = == —
JIeNBHOM 3anucy MHPOPMaLUK B KaHa A4) — g - . =
~ E-3— — C—
e g3 —Iz l
JRGE
GiGsH)
L™ )
—=7
— pLi/~
d
—{3p 3RGS
—{sw/Lp
. . —2p
7 CHBUroBBIA 8-paspsaHbIA PErHCTp C | __| wim =Pt
NapajyieIbHOM 3arpy3KOou —
D
— —
—t 1
— —2
—{3
D e [}
— G
—_— - —] 57—
= —7 7=
CTR4
—p7 (O}—
—] 3
[y S
5 b
8 it 14 i =
JIBonuHbIi 14-paspsaHblii CYETIHK CO crl =
CKBO3HBIM IIEPEHOCOM 9=
11—
12—
] —
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[Tponomkenne Tabmmim 3.14

HBIA CUETUYUK

HaumenoBanue O0o3HaueHue
CTR
Lr=a
LD
9 ACHHXDOHHBIN JECATHYHBIA CUCTUHK, =7 V2 e
COCTOSIIIMIA U3 JAeJIUTENeH Ha 2 ¥ Ha 5, ¢ mapai- —cb7 s
JIETIbHOM 3aITHCHIO =% —
-T2 .
(TR
—&(T=0
10 4-paspsaHblil aCHHXPOHHEIN JI€CATHY- A
HBIA CUYCTUMK, COCTOSIIMN U3 JICIUTEIICH Ha 2 1 :W:
Ha 5, C NPEIBApUTEIHLHON YCTaHOBKOM WU CHUH- —_p 7 _—
XpOHHBIM cOpOCOM DIVS
—OopT —
CTRDIVIO
_>’;4; CTRDIV
3,4 + 0
_Eﬁ: 2 379 =7
=/ ezt
. . ' —i&
11 CUHXpOHHBIN NECATUYHBIA CYETUYHUK C "121? - e —
napajieIbHOM 3arpy3Koit ’ —OR  (T=89}—
—jze ;] -
=] — =3 9=
— — —1.D3 3p—
CTRDIVIO
— _
P2+ 1(T=8
=G
—l:> 1-  20(T=0
s LTRDIVID
12 JlecATHYHBIN CHHXPOHHBIN PEBEPCHB- | _ | 3D | bt [T

(D [T=0

3.4.15.10 IIpumepst YI'O 3anomuHaromux yctpoictB (3Y) mnpuBeneHbl B

tabmnurte 3.15.
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Tabauma 3.15 — YI'O 3anoMuHaONMX yCTPONUCTB

HaunmenoBanue O06o3HaueHue
ROM 328
— (] ol
—] 1 £  —
1 T13VY na 32 cnoBa o 8 6uToB — 31 -
—_— —_
—alEN —
7
o o RAM 16x4
2 O3V ¢ npounsBoabHON BEIOOPKOH Ha | g
16 cioB 1o 4 Gura —1 $a ?05_ — 3 RAMTEXY
Tpumeuanue — O003HAYCHUE BBIBOJIOB: | =3 —
— RD/WR W) —13
T° %ﬁ&z’;’))
n —oLG7 - Wiu ——RD/WAR
RD/WR —1A,2D ASP— —Q LS
TOKJIECTBEHHBI ] - DIN DoUTy
—0 alo—
— O — O
— e
o— 3 30—
RAM 4 x4
—10 RAM 4x4
| 1}“ § WRA
—1 (]
— (] g et |
_ ,}?—" 3 RDA
3 O3Y ¢ npousBoJILHON BRIOOPKOH Ha am —19
o —Q L4 (WR) — 1
YETBIPE CII0BA 10 4 OKTa C OTACIBHOM anpe- | S En(rD) |
carei py 3aMucy 1 TIPH CYUTHIBAHUH ___"7 7 2D 2Ah— 2 ‘3’5
—_— —_— DIN DOUT S
SRAM 4%
RAS
— 0
—
CAS
—0
4 Cratnueckoe O3V Ha yeThIpe ciaoBa —
1o 4 6uta —3
DIN  DOUT
—{s0 0 p—
— 17—
—a7
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[Tpomomkenue Tadbmmib 3.15

HaumenoBaunue O0Oo3HaueHue

SRAM256%1
RAS

—0

—3

5 Cratuueckoe O3V Ha 256 cioB 110 EAS
1 6ury —

—13

—WR/RD  _
s 8 p—

3.5 DjeMeHTHI AHAJIOTOBOM TEXHUKH

3.5.1 K snemeHTaM aHAIOTOBOM TEXHUKH OTHOCSIT BCEBO3MOXHBIC YCUIIUTEIH,
(yHKUHMOHATIBHBIE, AHAIOTO-UM(POBBIE W LU(PPOAHATIOrOBBIE MPEOOPAZOBATENH,
AIIEKTPOHHBIE KIIFOYM, KOMMYTATOpbI U T. A. PS0M € MO3UIIMOHHBIM 0003HAYEHHUEM
00BIYHO YKa3bIBAIOT TUII DJIEMEHTA, a BO3JI€ BEIBOJIOB — UX HOMEPA («IIOKOJIEBKYY).

3.5.2 YcnoBubie rpaduyeckue 0003HAYCHHS ITOW TPYIIIIBI TOCTPOCHBI aHAJIO-
TMYHO CUMBOJIaM 3JIEMEHTOB LU(POBON TEXHUKH: KaK U MOCIEIHUE, KPOME OCHOBHO-
ro, OHU MOTYT COJIEPKaTh OJHO WJIU JBa JIOMOJHUTEIBHBIX TOJISA, pa3Mephbl KOTOPHIX
TaK)Ke OINPEACIISIFOTCS YUCIIOM BBIBOJIOB, YMCJIOM 3HAKOB Ha METKaX W MpH 0003Haue-
HUU QYHKIUHA U T. 1. BXOBI 3JIeMEHTOB aHAJIOrOBOM TEXHUKH pPacIojararT ClieBa,
BBIXOJIbI — cripaBa (pucyHok 3.16). [Tpu Heo6xoquMocTH 0003HAYEHUST N300paKatoT
NOBEPHYThIMU Ha 90° 1o yacoBOM cTpenke (BXOIbl CBEPXY, BBIXOJIbI CHU3Y). [Ipsimbie
BXOJIBI M BBIXOJbI 0003HAYAIOT JHMHUSIMH, MPUCOCTUHIEMBIMUA K KOHTYpY 00O3HaYe-
HUs 0€3 KaKuX-JIM0O 3HAKOB, MHBEPCHBIE — C KPY>KOUKOM B MECTE MPUCOETIUHEHHUS.

0O603HaueHue QyHKIUH

W fbm m
Mertka . . Mertka
~ : N
Bxonrnl < : : _ Beixozst
Wn Mk

OCHOBHOE 1I0JIE \

JloMmoTHUTEbHBIC TTOJIS

Pucynok 3.16 — YcnoBHoe rpagudeckoe 0003HauUE€HUE 3JIEMEHTOB aHAJIOTOBOM
TEXHHUKH (K MyHKTY 3.5.2)
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BrIBOIBI 571EMEHTOB MOTYT OBITH 0003HAYEHBI YKa3aTeIsIMU U METKaMH. YKa-
3aTeNM M300pakaloT Ha JJUHUM KOHTYpa WM OKOJIO JUHUM KOHTypa YI'O Ha nuHuU
CBs3M. METKH 3HAKOB ITOMEIIAIOT B AOMOJHUTEIBHBIX MOJIIX (Tabiuia 3.16).

Tabmuma 3.16 — OcHOBHBIE METKH BBEIBOJIOB
HaumeHoBaHue O0603HaueHue

1 HauanpHOE 3HaYE€HNE UHTETPUPOBAHUS I
2 YcTa"HoBKa HAYAJILHOTO 3HAYECHUS S
3 Ycra"oBka B coctossHue «0» R

4 YcTaHOBKa B UICXOJIHOE COCTOSTHHE (cOpOC) SR
5 IlopnepxuBaHKEe TEKYIIEH BEIUYNHBI CUTHAJIA H
6 Ctpo0, TakT C
7 Ilyck ST
8 baimancupoBka (koppekius «0») NC
9 Koppekiust yacToTHas FC
10 [Intanue OT NCTOYHUKA HANPSIKCHUS U

Ipumeuanue — Ilepen OykBoii U ciiemyeT mpocTaBisTh HOMH-
HaJI HaIpsHKEHHs, TIPU 3TOM BMecTo OykBbl U Hcmonb3oBaTh OYKBY
V, mocine OykBbl U mpoCTaBisATh MOSACHSIONIYI0 HH(OpMaIuio,

HaIpumep:
yKa3zarenb TUTaHus MU POBOM YacTH AIEMEHTa U#
yKa3arelylb IUTaHUs aHAJIOTOBOM YaCTH JIEMEHTA UN mwm U A
NpU3HAK MH(OOPMAIIMOHHOTO MHUTAHUS ubD
11 OGuuii BeIBOJ (00I11I€E 0003HAUCHHE): ov

JUISl aHAJIOTOBOM YaCTH 3JIEMEHTA OVN mwmm OV A\
1g) 6| un(prBoﬁ YacTH dJIEMEHTA oVv#

3.5.3 Ha nuHMsIX CBSA3M WM B MX pa3pbiBe JOIMYCKAETCS yKa3bIBaTh 0003HaUE-
HUE U XapaKTePUCTUKY CUTHAJIA.

3.5.4 O6o3HaUYeHHE OCHOBHBIX (DYHKITMH, BBITIOJHSIEMBIX aHAJOTOBBIMHU dJie-
MEHTaMH, IPUBEACHO B Tadiwmie 3.17.

Tabmuma 3.17 — O603HaueHUs (HYHKIIUHA, BHITIOJIHIEMBIX JIEMCHTAMH aHAJIOTOBOM

TEXHUKH
HaumeHnoBaHnue O0o3HaueHne

1 Obmiee o603HaYeHNE PYHKIHN F(X1, X2,..., Xn) umu (X1, X2,..., Xn)

2 Bb160p MakcUMaabHON IEPEMEHHON MAX mim max

3 Bri6op MUHNMaJIbHON NTEpEMEHHOM MIN m min

4 T'enepupoBanue G

5 JletekTpoBaHue DK

6 lenenue X:YumuX:y

7 Jlenenue 4acTOTHI :FR wmm fr

8 uddepennupoBanme D/DT wu d/dt
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[Tponomkenne Tabnuipt 3.17

HanmenoBanue O06o3HaueHNE
9 30Ha HEUYBCTBUTEIHHOCTH —
10 U3BneyeHue KopHs X10,5 mwi XA0,5 win +/x
11 UnTerpupoBanue INT nmm J.
12 Haceitiesue _/_
13 JlorapudmupoBanue LOG unu log
14 O6pazoBanue MOIyJIs |X| wm x|
15 IlepexiroueHne, KOMMYTHpPOBaHHE (KITFOY, SW
KOMMYTAaTop):
3aMBIKAHHE SWMumn —/_
pa3sMBIKAHHE SWBum A
MICPEKITIOUCHHE SWT umm __F—

16 IToka3arenpHas QyHKIIHS

XTY i X A\Y un XY

17 IToporoBelil aeMEHT

THwm [T wm O

18 IIpeoOpa3zoBanue XIY nnwm xly
IIpumeuanue — bykBbl X 1 Y MOTYT OBITh 3aMe-
HEHbl 00O03HAUEHHUSAMH IMpejAcTaBisgseMOl WH(pOpMa-
[[UU, HAIIPUMEp, HAIMPSHKEHUEM, YaCTOTOM, IITUTENb-
HOCTbIO UMITYJIBCOB U T. [I.
19 CpaBHenue (koMmapaTop, CXeMbI CPAaBHEHH ) ==
20 CymMMHMpOBaHHE SM i )
21 TpuroHomerpuueckue (YHKIIUH, HAPUMED SIN wmm sin
CHUHYC
22 YMHOXEHHE XY unu Xy
23 YMHOX€EHHE — JeIeHUe XY:Z unu Xy:z
24 DKCNOHEHTa EXP unu exp

25 B0k mOCTOSIHHOTO 3ama3/IbIBaHus

DL v —

26 bnok nepeMeHHOro 3ana3/ibIBaHus

DVL umm |7L|

MEHT CIJIeKEHUS U XpaHEHUS)

27 BocnpousBenaenue ko3phuIineHToB K
28 MHoro¢yHKIIMOHAIbHOE TTpeoOpa3oBaHue MF
29 ®unprpanus FF
30 ®opmupoBanue F
31 Ycunenue >y >
32 IIpeoOpa3oBanue MUPpPOaHATIOTOBOE # N\
33 [IpeobpazoBanue aHamoro-1udpoBoe N [#
34 3anoMUHaHWE aHAJOTOBOW BEJIMYMHBI (3JI€-
MN w M A
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3.5.5 JIns oGo3navuenust (GyHKIUI aHATIOTOBBIX 3JIEMEHTOB MOTYT OBITh HC-
M0JIb30BaHbl 0003HaUeHUs GYHKIUN 31emMeHToB B cooTrBeTcTBUM ¢ ['OCT 2.743-91.
Hampumep, HaOOpbI HETOTHYECKUX AIEMEHTOB 0003HAYAIOT:

pesuctopoB *R
KoHAeHcaTopoB *C u Jip.

3.5.6 YI'O ananoroBbIX 3JIeMEHTOB IIpUBE/ICHBI B TabuIe 3.18.

Ta6muma 3.18 — [Ipumepsl 0003HaYEHNS AHAIIOTOBBIX 2JIEMEHTOB

HaumenoBanue O6o3HaueHue
1 O61iee 0003HaYEHUE YCUITUTEIS:
W1 1o Wh — BecoBbie KO3 DUITHUESHTHI fom
ai
M1 10 Mk — KO3 PUITUEHTHI YCHIICHHS —1w m; i
Kosdppuuuentsr ycunenuss 3anuceiBaioT B YI'O M ° ®
(v} [ ] [ ) [ ]
YCTPOMCTBA HANIPOTUB JIMHUU KAXKJOTO BBIXOJA, 32 MCKIIIO- * . . .
[
yeHueM nudposoro. Ilpu Hamuyum ogHOro KoddduimeHrta e | o . .
JUIS BCETO YCTPOMCTBA 3HAK M MOXKET OBITh 3aMEHEH abco- o | o . .
moTHOU BenuuuHoM. Ecnmu m = 1, To uudpa 1 Mmoxer OBbITH _an W, My Uk
OITyIIICHA:
u,=mm - fW,-a,W,-a,.W, -a,),
rae 1 =1, 2,..., k; MW — koaddurmenT nepemauu 1o i BXoIy
Yeunurens ¢ xkodpdurnmentom ycwienus 10 000 u 100
JIBYMSI BBIXOJIAMH 4
Ilpumeuanue — Ecnu xoadPuiiueHT ycuneHus: aocTa- T
TOYHO BBICOK, & TOYHOCTh €0 BEIIMYMHBI HE MMEET 3Hade-
HUS, TO JIONYCKAETCS €r0 He MPOCTABIATh, JJMOO MMPOCTABUTH ] B
3HaK oo Wik 0ykBy M, Hanpumep >M
>
—C—
FC |—
1.1 Ycunurens onepalimoOHHBIN uo oun p—
Ul NC p—
U2 NC p—
>1
1.2 Ycunurenb UHBEPTUPYIOIMIUN (MHBEPTOP) € KO- a s u
¢unmentom ycunenus 1: U = —1a
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[Tponmomkenne Tabmmim 3.18

HaumenoBanue O6o3HaueHue
>
1.3 Ycunurens ¢ 1ByMs BBIXOJAaMU: ] 2l
BEPXHUU — HEUHBEPTUPYIOIIUN C yCUIICHUEM 2
HIDKHAW — UHBEPTUPYIOLIUHI C YCWICHUEM 3 3¢
>>10
y 211
1.4 Ycunurenb CyMMHUPYIOIINMA b 01
u=-10(0,1a+ 0,10 +0,2¢ + 0,5d +1,0e) = c 0’2 —
=a-+b+2c+5d +10e dl
—0,5
lho
1.5 VYcunurens uHTerpupyroomuii (unrerpatop). Ecnu >'>80
f=1,9=0,h=0, 10 a—] 2
t b— 3 u
U=—80| o + [ (2a+3b)dt M
0 . # c
Ipumeuanue — Unentuduxaropst curHanos (A wiu #) g # S
MOTYT OBITh OIYIICHBI, €CJIM ATO HE MPUBEJIET K HESICHOCTH Ty |
h—H
d/dt>5
1.6 Ycunurens nuddhepeHInp yroumi a U
d
U=5"(a+4b) bl4
dt
log >
1.7 Ycunurens norapudmupyromuii al, u
u=-log(—a+2b) b,
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[Tponomxenne Tabnwip! 3.18

HanmenoBanue O06o3HaueHnE
2 OYHKIMOHATBHBINA TPE0Opa3oBaTEIb: s | f (ke xo)
X1...Xn SBJSIOTCS apryMEHTaMu (YHKIIMHA, KaXIbIi .
U3 HUX MOXKET OBITh 3aMCHEH COOTBETCTBYIOIIEH METKOM, €CITU o I
° L]
Takas 3aMeHa He IPUBEJIET K HEICHOCTH I —
f(X1...Xn) 3aMEHSIOT COOTBETCTBYIOIIMM 00O3HAYEHH- ol
eM (pyHKIIIH, BEIIOTHIEMOH TipeoOpa3oBareem — *Xn
-Kxy
2.1 Ilepemuoxutens ¢ koapduuuenrom nepegaun K: a y
u=-—Kab b
—y
X:
2.2 JlenuTens: y
a
b y
Ipumeuanue — CuMBOI «/» HE HOJKEH HCIIOIb30BATHCS
JUTS yKa3aHUS IEeICHUS
2.3 TlpeoOpazoBarenb s MOJIECIUPOBAHUS (PYHKIUU sinx
CHHYCa a
u = sinx — X U
XY
3 O6miee o603HaUeHUE TTpeoOpa3oBaTess KOOPAUHAT — —
3.1 Ilpeobpa3zoBaTenb yriaoBBIX KOOPAWHAT B MPSIMO- r,8/x,y
YTOJIbHBIE
up = acosh 2l x 1
. b U,
uz = asinb —q 8 y —=
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[Tponmomkenne Tabmmim 3.18

AQHAJIOTOBBI CHTHaJl MOXKET TIPOXOAWTH B JIIOOOM
HaMpaBJICHUHA MEXY ¢ U 0, Toka nu(poBOil BXOA e HaXOAUTCS
B COCTOAHUU «1)»

HaumenoBanue O6o3HaueHue

XY

4 Oobmmee o6o3HaueHNEe MPeoOpa3oBaTEIsl CUTHAIOB — —
A#

I —

4.1 IIpeoOpazoBatenb aHaioro-unudppoBoit
HIN

4.2 TIpeoOpazoBatenb HU(POaHATOTOBBII

5 Kiroun SWM

5.1 3amsIkaromnuii ko9 SWM: e | iy

5.2 Pasmeikaromumii kiroy SWB:

AQHAJIOTOBBI CHTHAJl MOXKET TIPOXOAWTh B JIFOOOM
HaMpaBJICHUHA MEXY ¢ U 0, Toka nu(poBOil BXOA e HaXOAUTCS
B cocToIHUH «0»

5.3 JIByHampaBlIeHHBI KOMMYTaTOpP, YIPaBISEMbIN JIO-
THYECKUM dJ1eMeHTOM «M» ¢ AByMs 1iupoBBIMH BXOIaMHU

SWB
C —
N
SWT
— b
" #|
[ [ ¢C
d———-
#|&
o —
W

— b
H —/F——“C

2o

82




[Tponomxenne Tabnwip! 3.18

HanmMeHoBanue O0o3Hauenue

6 biioku ko3 durnreHToB K

6.1 brok nmocTostHHOTO KO3 PuIMeHTa ¢ OAHUM BXOJA0M

K
6.2 biok mocTossHHOTO KO3(pPHUIIHEHTA ¢ TBYMS BXOJJaMH — —
k(1)
6.3 biiok mepemenHoro koaddurmenta. Jlomyckaercs psi-
JIOM ¢ 0003HaYeHHeM K03((UIIMEHTa TPOCTABIATH €r0 3HAYCHHE K10-50

3.6 UHTerpajibHbIe ONTOIEKTPOHHBIE 3JIEMEHTHI HHANKAIUH

3.6.1 O6mme mpaswmira nmoctpoeHuss YI'O 31eMEHTOB ONpenesnstoT B COOTBET-
ctBum ¢ 'OCT 2.743-91.

3.6.2 B nepBoii ctpoke ocHoBHOTO o1t YI'O yka3beiBatoT 00o3HaueHue QyHK-
uu uaaukanu: DPY. Bo BTopo#t cTpoke mpu HeoOXOAMMOCTH MPUBOJAT 0003HAYE-
Hue tuna yctpoiictBa B coorBeTcTBUM ¢ ['OCT 2.708—81. HaunHasi ¢ Tpetbeil cTpo-
KH, IOMTyCKAeTCs YKa3bIBaTh TPEOYEMYIO TOMOTHUTEIbHYIO HHPOPMAIIUIO, HATTPHUMED
TIPUHITUTT UHANKAIIAN:

LED umn —Biz JUJIs1 CBETOBBIX M3J1y4YalOIINX JIMO/IOB,;

LCD umm - i/i JUISL AKUJKUX KPUCTAILIOB.

dopMy 3HaKOMECTa ONMPEAETIIOT B COOTBETCTBUM ¢ Tabnumnen 3.19. ®op-
Ma 3HAaKOMECTa MOJKET OBITh BhIpaK€Ha rpauuecKu WM OYKBEHHO-ITU(PPOBHIM
0003HaUYEHUEM.

[Ipu nmpumMeHneHnn OYKBEHHO-IIM(POBBHIX 0003HAUYCHMI CErMeHTaMHu (DOPMBI
3HaKOMECTa JIOJDKHO OBITh OOECHEUYEeHO COOTBETCTBHE MEXIYy HUMU U OYyKBEHHO-
I POBBEIMU 0003HAUEHUSMHU BBIBOJIOB CETMEHTOB JJAHHOTO THTIA 3JIEMEHTOB.
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3.6.3 Nudopmaruio Ha OCHOBHOM M JOMOJHUTEIBHBIX MOJSIX Pa3MEIIaoT B
COOTBETCTBHUH C pUCYHKOM 3.17.

Ob6o3nauenue GyHKIUU

JomonHuTenbHast \ / 3JIEMEHTA UHIUKALIUU
nHpOpMaLU
dop \ - WNudopmarms
Obosnaenue I\ PR LA 1o TOCT 2.708-81
N
BBIBOJIOB CETMEHTOB - \ rd
";*\ — TTpuHITUIT HHAXKAIIAA
OCHOBHOE TT0JIE 1 N ~
dopma 3HaKOMECTa
N~ P
OIIOJIHUTEJIBHOE I10JIE —
A ¥ | — o tabmuue 3.19

Pucynoxk 3.17 — YcnoBHoe rpadudeckoe 0003HaU€HUE HHTETPATBHOTO
OIITORJIEKTPOHHOTO AJIEMEHTa MHINKAIHH

3.6.4 Jlna ycnoBHBIX Tpaduueckux 0003HAYEHUN MHOTO3HAYHBIX OMTOXJICK-
TPOHHBIX AJIEMEHTOB MHJIUKAIIUHU MPU HAJIMYUU OJIMHAKOBBIX AJIEMEHTOB (hopma 3Ha-
KOMECTa MPEJICTABISAECTCS TOJIBKO OJMH pa3. B aToM ciydae nzoOpaxeHHe cleayer
0003HaYaTh KOHTYPOM C YKa3aHHEM KOJIMYECTBA OJMHAKOBBIX JJICMEHTOB.

3.6.5 ®opma 3HaKoMecTa JIOJDKHA COOTBETCTBOBATh IPHUBEACHHOW B
tabmuue 3.19.

Ta6muma 3.19 — dopma 3HaKkOMecTa

®dopma 3HaKOMECTA
HaumenoBanue
rpajuueckast | OyKkBeHHO-IIHM(PPOBas

|

1 2-cermeHTHBIN | 2S
|

2 4-cerMeHTHBIN -1 4S

3 5-cerMeHTHBIH +: 5S

o |

4 6-CerMeHTHBIN il 6S
A
o Flgle

5 7-CerMeHTHBIN e I 7S
)
y il

6 9-cermMeHTHBIN Tl 9S
y N |

7 1l-cermeHTHBIN N 11S
y N/l

8 14-cerMeHTHBIH 7\ 14S
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IMpomomkenue Tabuisr 3.19

dopma 3HaKOMecTa
HaumenoBanue
rpajuueckas | bykBeHHo-uupposas
A B
9 16-cerMeHTHBIH Hl.-_gl“f_/nlc s
G"Vsl.q\Plb
F £
10 JlecarmuHas Touka °
11 JIBoerouue °
12 m/n— mocnenoBaTeabHOCTh TOYEK IS
OYKBEHHO-LM(POBBIX 3HAKOB, MPEJCTABIECHHBIX B Bm/n m/n S
IECTHAAATEPUIHOM CUCTEME (Hammpumep B 47 4/7 S
4/7 — pacripeielieHHE TOYCK)
13 Marpuna Mmxn ausa OyKBeHHO-ITU(-
POBBIX 3HAKOB (HarpuMep Matpuua 5x7). D mxn mxn S
Ipumeuanue x nynkmam 12, 13 — m — konu- D 5x7 5xT'S
yecTBO ¢T0J10110B (C); N — KomnuecTBO CTPokK (R)
14 Cneunduyeckre ob603HaUeHHS (TeMIIe- °C
paTypa, CONpPOTUBIICHUE) Q

3.6.6 IIpumepsr 0603HAYCHHIT ONTOAIEKTPOHHBIX SJIEMEHTOB WHAUKAINH MIPH-
BesieHsl B Tadmure 3.20.

Tabmuma 3.20 — [Ipumepsl 0003HaAYCHUS ONITORIEKTPOHHBIX JIEMEHTOB WHIUKAITUN

HanmenoBanue O06o3HaueHUe
—{a] or —{aT oer

1 7-cerMeHTHBIH JIFOMHUHECIHEHTHBINA | — g LED —{C L:D
MHIMKATOp C Oo0mmM KatomaubiM (KA) wmm | — g1 ) W - ‘g FIGIB
aroaHbIM (AN) BBIBOZIOM C M300pakeHHEM Je- | | g t_lo :‘ 5 3 'E'OOH
CATUYHOU TOYKH IS HHIUKAIUH [IUPPEI —H —iH

o —Ixa ]

2  4-cerMEHTHBIA JIFOMUHECHEHTHBINA | 1 g oY, g DPY
MHAMKATOp C oOmuM KatoxubivM (K4) wm | —¢ [ W — ¢ L.:.-'p
aHogHbIM (AN) BBIBOJIOM IS WMHIUKALAH | ) Dyt =~ —D -
IIroca, MUHYca wid nuudpst 1 —1k4 K&
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[Tpomomkenue Tadbmmim 3.20

HbIM (AN) BBIBOJIOM B KaXKJIOM CiIy4ae

HanmenoBanme O6o3HaueHME

3 5-cermMeHTHBII JIFOMUAHECIIEHTHBIN
UHIUKATOP ¢ 00muM KaTomHbM (KA) wnu o fgg KA
aHomubiM (AN) BbIBOJIaM € H300paKeHHUEM 1 IR %>
JNIECITUYHON TOYKH JJIS WHIMKAIIMU ILIIOCA, ::5 Tig K:‘f:
MuHYyca U (1im) udpsr 1

4 Inaukatop JIIOMUHECHEHTHBIA ISt
WHJUKAIUKU TUTIoca, MuHyca u (unu) mudpsl 1 - g: fg ME
Ha MepBOM MECTE M JJIs MHIAUKAIIMY U(PHI Ha -4 ¢1 - 3§ -
BTOPOM MECTE C H300paKCHHEM JECATUYHOMN — f.: %: :—-: -
TOYKA M 0OmUM KatoaHbiM (KA) uiau aHon- —r] °° ﬁ%:———

LED

o

b
A WA
82| _ -
. c2 -
5 JIroMUHECIIEHTHBIH ~WHJIUKATOp  JIS ] 3
WHIUKAIIUU IBYX IUQP C JECATHYHBIMHA TOY- £ -
KaMH ¥ 00IIMM KaTOJIHBIM (KA) Win aHOAHBIM ﬁ% Z
(AN) BBIBOJIOM B KaX/I0M ClTydae
WIH
priiitetl
{2 83 ¢101 81 F1 it iad
DEY
LED
0
I_lg I_tg
|a2 82 C2 b7 E2E2GIMIAN
Frrrrvrtd
6 JIroMUHECIIEHTHBI HWHAWKATOP IS AT
WHIUKAIUU JEBATH HUPP C H300pakeHUEM ——g LED &ﬁ
JNECATUYHON TOYKH B KAXKJIOM CIydae C pas- —d = K:;
JeNbHBIMU  KaTOJHBIMU (KA) U aHOJHBIMH :i 9= Dl K:r
(AN) BbIBOIIAaMU W YIPABICHUEM B PEKHME :g KAS
BPEMEHHOTO YIUIOTHEHUS K49
—{R1}] DPY
—R2] 160
7 JIFOMAHECIICHTHBI WHAUKATOP C MaTpH- ] gi
e 5x7 [ MHIUKAIMK Y9eThIpeX OYKBEHHO- . gg
IIU(PPOBBIX 3HAKOB MPU ITOMOIIN YETHIPEX WHTE- —{R7 . 3«7
p— c-’ x|
TPATBHBIX CXEM, Pa0OTAIOIIMX B PEKHUME Bpe- —é2 D
MeHHOro yriotHeHust (R — o0o3Ha4YeHne CTpoOK, &
C — cronbuoB, D — BXO/I0B yIpaBIISIOLIUX UM- ] 33
ITYJILCOB —02
YIIbCOB) -2
—0%
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[Tponomxenne Tabnuipt 3.20

HaumenoBanue O6o3HaueHue
8 JlromuHeCHIeHTHBIH HHIUKaTOp ¢ 16 —al opr [
CerMEHTaMU [UJIi HMHJIUKAIMU OYKBEHHO- '_'_j g LED x —
U(PPOBBIX 3HAKOB C OOIINUM KaTOAHBIM (KA) - g N s -
niu aHoaHBIM (AN) BBIBOIOM. = f; NS -
Ilpumeuanue x nynkmam 26, 8 — B npu- — z ;a B

Mepax MPUBEJICHBI TOJILKO CIy4au pa3JeIbHbIX
KaTOIHBIX BBIBOJIOB (KA)

9 7-cerMeHTHBI WHAMKATOP HA OCHOBE
KUJKUX KPUCTAIOB C M300paK€HUEM Jecsi-
TAUYHOM TOYKH JIJIs MHIUKAIUU ITUGPHI U Crie-
[IUATBHBIX 3HAKOB C OOIIUM BBIBOJIOM WM C
BBIBOJIOM IIPOTHBOITIOJIOKHOTO 3J1eKTpoaa (BP)

REREEEREE

glgr-?zmhmuom:
3
*
o

10 7-cerMeHTHBIM WHIUKATOP Ha OCHO-
BE JKMJIKUX KPHCTAUIOB C H300pakeHueM
IBYX IU(PP C JACCATUIHBIMH TOYKAMH, a TaK-
K€ CICIHAIBHBIX 3HAKOB C pa3JelIbHBIMU
BBIBOJIaMH ITPOTHBOITIOJIOKHBIX 3JICKTPOJIOB

INENENEIREE!

11 16-cermMeHTHBI WHAMKATOP HA OCHO-
BC KHUJKUX KPUCTAJUIOB JIJIS MHAWKAIIMH OYK-
BEHHO-IIU(POBOTO 3HAKAa C OOIIUM BBIBOJOM
MPOTUBOMOJIOKHOTO AIEKTPOIa

1A} DPY
— 8| LED
— ¢
-0
— £
—F
6
—H
1K
—qLiias
— M
33
u~1
—”
37
—{8?
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3.7 CtpykrypHas cxema (I1)

CtpykTypHas cxema OoToOpa)xaeT MPHUHIMI padOThl U3ACNIUSI B caMOM 00I1eM
Bujsie. Ha cxeme n300paxaroT Bce OCHOBHbIE (DYHKIIMOHAJIbHBIC YACTU U3JENus (d1e-
MEHTBI, YCTPOUCTBa, (PYHKIIMOHAIbHBIC TPYIIIbI), a TAKKE€ OCHOBHBIE B3aMMOCBSI3U
MeXAy HUMHU. JIeHCTBUTEIBHOE PACIIOIOKEHUE COCTABHBIX YacTe M3/eNis HE Y4u-
TBIBACTCS U CIIOCOO CBSI3M (MPOBOHAS, MHAYKTUBHAS, KOJMYECTBO MPOBOJIOB H T. II.)
He packpbiBaercs. [locTpoeHne cxembl JOKHO JaBaTh HAIISIIHOE MPEICTABICHUE O
NOCJIEOBATEIBHOCTH B3aMMOJICUCTBHSl (DYHKIMOHAIBHBIX YacTed B U3JEIHH.
Hamnpagnenue xoaa npoueccoB, IPOUCXOIAIIUX B U3EINH, 0003HAYAOT CTPEIKAMHU
¢ pa3zBasioMm 60° Ha JIMHUSAX B3AUMOCBSI3U.

OyHKIMOHANBHBIE YaCTH Ha CXEME H300pa)KaloT B BHJIE MPSIMOYTOJLHUKOB
VI YCJIOBHBIX Tpauuecknx 0003HaYeHU B COOTBETCTBUM ¢ pucyHkamu 3.18, 3.19.
Pa3meps! npsAMOyroibHUKOB HE HOpMUPYIOTCs. [Ipy 0003HaYeHNH PYHKIIMOHATBHBIX
yacTell B BUJE NPSIMOYTOJIBHUKOB UX HAUMEHOBAHUS, TUIbI, 0003HAYECHUs, TIepea-
TOUYHBIE (YHKIIMH, MEPEXOIAHbIE XapaKTEPUCTHKHU, AMArPaMMbl BIIMCHIBAIOT BHYTPb
IpSIMOYTOJIBHUKOB. JlomyckaeTcsl yka3bIBaTh THUIl 3JeMeHTa (yCcTpoicTBa) miu 000-
3HaY€HHUE JOKyMeHTa (TOCYJapCTBEHHBII CTaHIapT, TEXHUUYECKHUE YCIOBUS U Ip.), HA
OCHOBaHUU KOTOPOTO 3TOT 3J1E€MEHT (YCTpoHcTBO) mpuMeHeH. Kaxnoe HauMeHoBa-
HUE MMUIIYT CTPOYHBIMU OYKBaMH, HAUMHASI C IPOIUCHOM.

Ha cxemax mnpocTbix wu3aenuil (yHKIHOHAJIbHBIE YacTH pACMOJararoT B
BU/JIEC LIETIOYKHA B COOTBETCTBUHU C XOAOM pabOyYero mpolecca B HANpaBICHUH CIIEBA
HaIpaso.

CxeMbl, copeprKale HECKOIbKO OCHOBHBIX PabOYuX KaHAaJlIOB, PEKOMEHIYET-
Csl BBIYEPUYMBATH B BUJIE MAPAJUICTBHBIX TOPU3OHTATBHBIX CTPOK. [lOTIOTHUTEIBHBIE U
BCIIOMOTaTeNbHbIE MM (3JIEMEHTHI M CBS3H MEXKIYy HUMH) CIEIyeT BBIMOJIHITH U3
M0JIOCHI, 3aHATOW OCHOBHBIMU LIECTISIMU.

Jlis cokpalieHus JUIMHBI CIOXKHOW CXeMbl U MOBBIIIEHUS HATJSIHOCTH PEKO-
MEHYeTCsl IO BO3MOXHOCTH OCHOBHBIE LIETIH pacrojaraTb TOPU30HTAIbHO, a BCIIO-
MoOTaTeNbHbIE 1IENH — BEPTUKAIBHO WM TOPU30HTAIBHO B MPOMEXKYTKAX MEXKIY OC-
HOBHBIMU LETSIMU.

Ha cxeme pomyckaeTcsi yka3bplBaTb TEXHMUECKHE XapaKTEPUCTUKHU (PYHKIIHO-
HAJIbHBIX YacTel, MOSICHAIONIME HAANKMCU U IUarpaMMBbl, ONpeAesoNue Mocie 0Ba-
TEJIBHOCTH MPOLIECCOB BO BPEMEHH, a TAKKE MapaMeTPhl B XapaKTEPHbIX TOUKax (Be-
JVYMHBI TOKOB, HAMpPsDKEHUH, (OPMBI U BEIMUMHBI UMITYJIBCOB M 1Ip.). JlaHHBIE TMO-
MEUIAIoT psiioM ¢ rpaduyecKuMH OO0O3HAUYEHHMSIMU WM Ha CBOOOJAHOM IIOJIE
CXEMBI.

CdopmynupoBaHHBIC BBIIIE MPaBUiia BHIMOTHEHHUS CTPYKTYPHBIX CXEM JIOJIK-
HbI COOJIIOAATHCS KaK MpU OPOPMIICHUH WILTIOCTpAlMi B TEKCTE MOSICHUTEIBHOU 3a-
MUCKH, TaK ¥ PU 0(POPMIICHUH TUTAKATOB K JUTUIOMHOU paboTe.
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3.8 ®ynknunonaabHas cxema (J2)

JUist cOXKHOTO U3/AeNus pa3padaThIBalOT HECKOIBKO (DYHKIIMOHABHBIX CXEM,
MOSICHSIFOIIMX MTPOUCXOSIINE MPOLECCHl PHU PA3IMYHBIX MPEIYCMOTPEHHBIX PEXKU-
Max pabotel. KonnuecTBo pa3zpabarbiBaeMblX (PYHKIIMOHAIBHBIX CXEM W3JeIus, CTe-
NEeHb UX JIETATU3alUU U 00bEM MOMEIIAEMbIX CBEICHUI OMPEIEISIIOTCS pa3padoTun-
KOM C y4€TOM OCOOCHHOCTEH M3/IeIu4.

Ha cxeme n300paxaroT (pyHKIIMOHAIBHBIC YaCTH U3ACIUS (JIEMEHTHI, YCTPOU-
CTBa M (DYHKITMOHAJILHEIE TPYIIBI) U CBSA3M MEXKIy HUMU. [ padudeckoe mocTpocHHe
CXEeMBI JIOJDKHO HATJISITHO OTPa)kaTh IMOCIEIOBATEILHOCTh (PYHKITMOHAIBHBIX TPO-
LIECCOB, WIUTIOCTPUPYEMBIX CXEMOH. [[eMCTBUTEIBHOE pACHOJIOKEHUE B HW3ICIUU
AJIEMEHTOB U YCTPOMCTB MOKET HE YUYUTHIBATHCS.

O YHKIIMOHAIBHBIC YaCTH U CBSI3U MEXIY HUMU U300pakaroT B BUE YCIOBHBIX
rpadguueckux o0o3HaYeHUM, ycTaHOBIeHHBIX B cTanaaptax ECKJI, B cooTBeTCTBUM C
pucyrkom 3.20. OtaenbHble (PYHKIIMOHAILHBIE YaCTH Ha CXEME JOIyCKaeTcsl u300-
pa)kaTb B BHJIE IPSIMOYTOJIBHUKOB. B 3TOM cilydyae 4acTu CXEMBI ¢ MO3JIEMEHTHOM Jie-
Talau3anyend n300paXkaroT Mo MpaBUjiaM BBIMOJTHEHUS! MPUHIUITUATIBHBIX CXEM, a MpU
YKPYITHEHHOM U300pakeHUH QYHKIIMOHAIBHBIX YaCTEeH — M0 MPABUJIAM CTPYKTYPHBIX
CXEM.

R2 C2
— |
Al UL 3= Ad A6
> 4 dB =
B A7

R1 R3 [ -
AS >

Brixon

——C

Uo6p A3

Pucynox 3.20 — Cxema snexTpudeckas QyHKIHOHATbHAS TEXHUUYECKOTO YCTPOCTBa

Ha ¢yHkumonanbHOM cxeme yKas3blBalOT: Il PYHKIIMOHAIBHBIX Tpyni — 000-
3HAa4YeHUSs, MPUCBOCHHBIE UM Ha MPHUHIUINHAATIBLHONW CXeMe, WM HauMEHOBaHHE (€ciu
(yHKIIMOHaIbHAs TpyMIa U300pakeHa B BUJE YCIOBHOIO Irpaduyeckoro obo3Haue-
HUsA, TO €€ HAMMEHOBAaHWE HE YKa3bIBAIOT); JJIsl KaKJOrO YCTPOWCTBA M 3JEMEHTA,
M300paXEHHOTO YCJIOBHBIMU TpaduuecKuMU OOO3HAUYEHHUSMHU, — OYKBEHHO-IH(]-
pOBOE MO3UIIMOHHOE 00O3HAUYEHUE, MPUCBOEHHOE HA MPHUHIMIIHUAIBLHONW CXEME, €ro
THUI; JJIs1 K&KJIOTO YCTPOUCTBA, M300PaKEHHOTO MPSIMOYTOJIBHUKOM, — MO3UI[HOHHOE
0003HaYeHNE, MPUCBOEHHOE €My Ha MPUHIUMIHUAIBHOW CXEME, €r0 HAMMEHOBAHHE U
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TUT Wi 0003HAYEHNE JOKYMEHTA, HA OCHOBAHUU KOTOPOTO 3TO YCTPOWCTBO MpHUMeE-
HeHo. O003HaueHHE JIOKYMEHTa YKa3bIBalOT W JUIsl YCTPOMCTBA, M300pa’KEHHOTO B
BUJIE YCTIOBHOTO rpadudeckoro o6o3naueHus. HammenoBanust u 0003Ha4eHUsT PyHK-
IIMOHATIFHBIX YacTel, M300paKEHHBIX MPSIMOYTOJbHUKAMH, PEKOMEHIYETCSl BITHUCHI-
BaTh BHYTpPb MpsIMOYyroiibHUKA. COKpalieHHbIe WM YCIOBHbIE HAUMEHOBAHUS JOJIXK-
HbI OBITH IMOSICHEHBI Ha T0JIe cXeMbl (pUCYHOK 3.21).

Us A3
Np
Us | D/A UM
AZ DS SM A2 ]
DS2

A/D

D/A — npeobGpasoBarenb ko — ananor; A/D — npeoOpa3oBarenb aHAIOT — KO,
AZ — uudpoBoi 3a1aTIMK

Pucynok 3.21 — Cxema anekTpuueckas GyHKIMOHAIbHAs TEXHUYECKOTO YCTPONUCTBA

DJIEeMEHTHI M yCTPOMCTBA JOIMYCKAECTCS M300paykaTh COBMEIIEHHBIM WA pa3He-
CEHHBIM CIIOCOOOM, a CXEMY BBITIOJHATH B MHOT'OJMHEWHOM WM OJHOJUHEHHOM
M300paKEHUH I10 TIPaBHIIaM, U3JI0KCHHBIM JIUISI PUHITUITHATBHON CXEMBI.

[Ipu pazHeceHHOM crocobe M300paKeHHs JTOMYCKAeTCs Pa3ebHO H300pa-
JKCHHBIE YAaCTH JJIEMEHTOB U YCTPOWCTB COEAUHSATH JIMHUEH MEXAHWYECKOM CBSI3U
(IITpUXOBas JIMHUS).

OyYHKIIMOHAIBHBIE TSN HA OJIHOM CXEeME pa3nyaroT MO TOJIIWHE JIMHUH,
IIPUMEHSISL Ha OJTHOM cXeMe He 0oJjiee TpeX pa3MepoB JIUHUMN 110 TOJIIIUHE.

Ha ¢yHKOMOHATBRHOM CcXeMe YKa3blBaIOT TEXHHUYECKHE XapaKTePUCTHUKU
(GYHKIIMOHATBHBIX YaCTEH, apaMeTphl B XapaKTePHBIX TOUKAX, MOSCHSIOIINE HAJIITH-
cu u ap. [Ipn HeoOXoAMMOCTH Ha cXeMe 0003HAYAIOT AJIEKTPHUECKHUE IIETTH B COOT-
BercTBuu ¢ 'OCT 2.709-89.

Ecau B coctaB m3aenus BXOAST JIEMEHTHI Pa3HBIX BUJIOB, TO PEKOMEHIYIOT
pa3pabarpiBaTh HECKOJBKO CXEM COOTBETCTBYIOIIMX BHUIOB OJHOTO THIIA WJIU OJIHY
KOMOWHUPOBAHHYIO CXEMY, COJICPKAIIYIO AJIEMEHTBI U CBSI3U PA3HBIX BHUJIOB.
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3.9 lMTpuHounuaabHasi cxema (I33)

[TpuHIMNMaTbHAS cXeMa SBJISICTCS HanboJjee MOTHOM JICKTPUIECKON CXEMOM
U3JIeNIMsI, Ha KOTOPOH M300pakaloT BCE AJIEKTPUUECKHUE IJIEMEHTHI M YCTPOMCTBA, He-
00X0UMBIE JIJI1 OCYIISCTBIICHUS] U KOHTPOJISA B M3JEIUU 3aJaHHBIX AICKTPUUYECKUX
IIPOIIECCOB, BCE CBSI3M MEXKIYy HUMH, a TaKKEe JIEMEHTHI MOJAKIIOYEHHUS (pa3beMbl,
3a)KMMBI), KOTOPBIMHU 3aKaHYMBAIOTCSI BXOJIHBIE W BBIXOJIHBIC Ilenu. Ha cxeme moryT
OBITH M300paKCHBI COCAMHUTEIIBHBIE U MOHTAKHBIC AJIEMEHTHI, YCTAHABINBACMbIC B
W3/CJINU IO KOHCTPYKTUBHBIM COOOPaKEHUSIM.

DIEKTpUYECKUE DJIEMEHTHI Ha CXeME M300paKatoT YCIOBHBIMH TPpaPUICCKUMH
0003HAaYEHUsAMHM, HAYepTaHUE M pPa3Mepbl KOTOPBHIX YCTAHOBJIEHBI B CTaHAapTax
ECKJl u nmpuBenensl B noapaszaenax 3.2...3.6 HACTOSIIErO0 CTaHAApTa. JJIEMEHTHI,
HCTIONIb3YEeMbIE B W3JICJIMM YACTUYHO, JOMYCKAETCS M300pakaTh HE IMOJIHOCTHIO, a
TOJIBKO MCIIOJIb3yEMbIC YaCTH.

CxeMpblI BBIIOIHSIOT IS U3JCIUM, HAXOAAINXCI B OTKIIOUEHHOM MOJI0KESHUH,
B COOTBETCTBHH C pUCYHKOM 3.22. B TeXHHYECKH OOOCHOBAHHBIX CIydasX JIOIMyCKa-
€TCs OTJEIbHBIE AJIEMEHTHI CXeMbI H300pakaTh B BEIOPAaHHOM paboueM IOJIOKEHUH C
yKa3aHUEM MOJISI peKUMa 3TUX DJIEMEHTOB.

SA2.1 SA2.2 SA2.3
- AN - — [ ——>

Bl R1
E ' s1
- C2
.

1
B2 R2 c6 (
[i e
+C1 e, |
C9 [
C10 |
Cll | +
Cll , ,
Cl2  +

R15| < >

R3

Pucynok 3.22 — ®parmeHT oQopMIIeHUS TPUHIUIHAIEHON JIEKTPHYECKON
CXEMBbI TEXHUYECKOTO YCTPOMCTBA

B coctaB cxembl kKpome H300paK€HHsI BXOIAT HAAMKCH, XapaKTEPU3YIOIINE
BXOJ/IHBIC W BBIXOIHBIC IICTH, TMO3UIIMOHHBIE O003HAYEHUS SJEMEHTOB U TIEPEUCHb
AJIEMEHTOB.

VYcnoBHble Tpaduyeckue 00O3HAUYEHHUS SJIEMEHTOB W YCTPOMCTB BBIMNOJHSIOT
COBMEIIIEHHBIM WK pa3HeceHHbIM criocoOoM. [Ipu coBMelIeHHOM crioco0e COCTaBHbIE

4acCTH 3JICMCHTOB HNJIN YCTpOﬁCTB I/1306pa}KaIOT Ha CXEMC TaK, KaK OHH PaCIIOJIOXKCHEBI B
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W3JICNHH, T. €. B HEMOCPEJACTBEHHON OHM30CcTH Jpyr K apyry. [Ipu pazneceHHOM crio-
co0e yciIoBHBIE rpaduueckre 0003HAYCHHSI COCTABHBIX YacCTEH AJIIEMEHTOB pacIiojia-
rafoT B pa3HbIX MECTaX CXEMbI C YUETOM TOPSAKA MPOXOXKIACHHUS 0 HUM TOKa (T. €.
MOCJICIOBATEIbHO) TaK, YTOOBI OTJEIbHBIC IIEMM OBLIM H300pakeHbl HauOoJIee
HarsaaHo. Pa3HeCeHHBIM CITOCOOOM MOXKHO BBIYEPUYMBATH KaK OTICIIBHBIC AJICMCHTHI
WIH YCTpOKMCTBa (HarmpuMmep, OOMOTKH M KOHTAKThl TPYIIIbI pejie, KOHTAKThI IITEll-
CCJIBHBIX Pa3bEMOB H JIP.), TaK U BCIO CXEMY.

Tozuyuonnvie obo3nauenus snemenmos. Bcem n300paKeHHBIM Ha CXEME dJIe-
MEHTaM M YCTPOWCTBAaM MPUCBAUBAIOTCS YCIOBHBIC OYKBEHHO-IIU(POBBIC MTO3UIINOH-
Hble 0003HaueHusa B coorsercTtBuu ¢ 'OCT 2.710-81.

llo3uyuonnvie obosnauenus snemenmos (ycmpoticms) B TpeAeiiax H3IACNHs.
[TopsinkoBbie HOMEpa 3JIeMEHTaM (YCTPOWCTBAaM), HAUYMHAS C €IUHUIIbI, IPUCBAUBAIOT
B TIpejieiax TPYIIbl AIEMEHTOB (YCTPONCTB) C OJJUHAKOBBIM OYKBEHHBIM MO3UIMOH-
HBIM 0003HA4YE€HHEM OJHOW TPYMIIbI WM OJHOTO TUIA B COOTBETCTBUU C MOCIEI0BA-
TEJIBLHOCTHIO X PACIIOIOKEHUS Ha CXEME CBEPXY BHHU3 B HAINPABIICHUU CJIEBa HaIlpa-
BO, Hanpumep, R1, R2,..., C1, C2 (pucynok 3.23). BykBbl u 1udpsl MO3UIIUTOHHOTO
0003HAYCHUS BBITTOTHSIIOT YEPTEIKHBIM MPU(TOM OJTHOTO pazMepa.

[TocnemoBaTeTbHOCTh MPUCBOCHUS TOPSIKOBBIX HOMEPOB MOXKET OBITH Hapy-
IIICHa B 3aBHCHMOCTH OT Pa3MEIICHHS JIEMEHTOB W3ICIHs, HAIIPABICHUS ITPOXOXK]Ie-
HUS CHUTHAJIOB WM (DYHKIIMOHAJIHLHOM TOCIIEIOBATEILHOCTH TPOIIecca, a TakKe TPH
BHECCHHH B CXEMY U3MCHCHHI.

[To3unmonHble 0003HAYEHUS TMPOCTABJSAIOT HA CXEME PSJIOM C YCIOBHBIMHU
rpagu4yecKuMy 0003HAYCHHUSIMU AJIEMEHTOB M YCTPOMCTB C MPaBOW CTOPOHBI UM HAJ
HUMHU.

Ha cxeme wu3menus, B COCTaB KOTOPOTO BXOMST YCTPOMCTBA, MO3UIIUMOHHBIC
0003HaueHUs dJEMEHTaM MPHCBAWBAIOT B Mpeeiax KaKJIOro yCTpONCTBa, a Mpu
HAJIMYUHA HECKOJIBKUX OJTMHAKOBBIX YCTPOMCTB — B Mpeesiax ITUX YCTPOUCTB IO Tpa-
BUJIAM, U3JI0’KCHHBIM BHIIIIE.

Ecnmu B coctaB m3nenusi BXoaaT GyHKIIMOHAIBHBIC TPYIIHBI, TO BHAaYajiIe MPH-
CBaMBAIOT TO3UITMOHHBIC 0003HAYCHUS 3JIEMEHTaM, HE BXOMISIIUM B (YHKIIMOHATb-
HBIC TPYMIIBI, & 3aTEM 3JICMEHTaM, BXOAIIMM B (DYHKITMOHAIbHBIE TPyIIIbL. [ oau-
HAKOBBIX (DYHKITMOHAIBHBIX TPYII MO3UIIMOHHBIC 0003HAYCHHSI DJICMEHTOB, ITPHUCBO-
CHHBIC OJHOW M3 HUX, TOBTOPSIOT BO BCEX MOCIEIYIONTUX IPYIINax.

O06o03HavYeHHS YCTPOMCTBA YKA3bIBAIOT CBEPXY WJIM CIpaBa OT M300payKEHUS.
[Tpu pazHeceHHOM crocoOe N300paKEeHUS TTO3UITMOHHBIC 0003HAYCHUS MPOCTABIISIOT
OKOJIO KaXXJ0W COCTaBHOM YaCTH.
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Pucynoxk 3.23 — IIpumep odopmienus cxembl I3 Ha JUCTe TpadudecKkoro Mareprania

95



Ha npuHUIunmanbHOM 3JIEKTPUYECKON CXEME N300paKar0T KIEMMBI, pa3beMbl U
JPYTUE DIIEMEHTBl U YKa3bIBAIOT XapaKTEPUCTUKU BXOJHBIX M BBIXOJHBIX IENEH U3-
nenust (BeIUYMHY HANpsHKEeHUs, CHITY TOKa, YaCTOTY U T. J1.), @ TaK)Ke YKa3bIBAIOT a/l-
peca BHEIIHUX COeIMHEHHMH. PeKkoMeHIyeTcsi B3aMeH YCIIOBHBIX Ipaduueckux 000-
3HAYEHUH COEIMHUTENbHBIX AJIEMEHTOB IMOMENIaTh TAOMMIBI C XapaKTepPUCTUKAMU
BXOJIHBIX U BBIXOAHBIX LIETeH U3Aenus M aApecaMH WX BHEIIHMX MOJKIIOUYEHUN
(pucyHok 3.24). Han taGmuiiel normyckaeTcsl yKa3blBaTh Ipauyeckoe Ui OyKBEH-
HOE 0003HAaYEHUE THE3/1a WM LITHIPSI.

XA(—)
Komnr. Hemnb Anpec
1 Af=10...100 I'n =Al1-X1:5
2 Useix = 2 B; Re = 600 Om = A5 - X4:7
3 lesx = 100 MA; Ru = 10 Om =Al1-X1:6
4 frm = 1 MI'g = A3 - X1:20

Ilpumeyanue — « = A5 — X4: 7» o3HaA4aeT, YTO BBIXOJHOU
KOHTAKT M3MENIHSI TOKEH OBITh COENUHEH C CEIbMBIM
KOHTAKTOM YE€TBEPTOTO COEIUHUTEIIS YCTPOUCTBA AD.

Pucynoxk 3.24 — IIpumep oopmiieHHs TaOIUIIBI C XapaKTEPUCTUKAMH BBIXOIHBIX
LIETIeN U apecaTa BHEIIHUX COCIMHEHUN

3.10 YcaoBHbIe 0YyKBEeHHO-IIU(PPOBbIEe 0003HAYEHHS B JIEKTPHYECKUX
cxemMax

3.10.1 Dnements! (ycTpoiicTBa, (DYHKIIMOHAIBHBIE TPYIIIbI), BXOAAIIUE B U3/E-
JMe, Ha CXeMeE JIOJKHBI UMETh OYKBEHHbIE WIIH OYKBEHHO-LIM(POBbIE 0003HAUEHUSI.

bykBeHHO-TIPpOBBIE 0003HAYEHHS MPEAHA3HAYCHBI JIJIs1 3aIIMCH B COKpAIICH-
HOW ¢opMe cBelneHui 00 deMeHTaX, YCTpPOHCTBaX M (DYHKIIMOHAIBHBIX TPyIax B
JOKYMEHTAIIMU Ha U3JIeINe UK JIJIsl HAHECEHUSI HEMOCPEICTBEHHO Ha U3JIEIHeE.

Tunsl ycnoBHBIX OyYKBEHHO-LIM(POBBIX 0003HAUYECHUH U MpaBWJIa UX MOCTPOE-
Hus ycranasiausaeT ['OCT 2.710-81.

3.10.2 BykBeHHbIE KOJbI BUJIOB 3JIEMEHTOB MpHUBEACHbI B Tabmuue 3.21. Dne-
MEHTBI Pa30MBAIOTCS MO BUJAM Ha TPYMIIbI, 0003HAUEHUSI KOTOPBIX COCTOSIT U3 OJTHOM
OykBbl. J{7151 yTOUHEHUsI BUJA 3JIEMEHTOB MPUMEHSIOT IBYXOyKBEHHbIE U MHOTOOYK-
BeHHBbIE KOJIbl. [Ipy mprMeHeHnu AByXOYKBEHHBIX 1 MHOTOOYKBEHHBIX KOJIOB IEepBast
OyKBa JIOJ’)KHAa COOTBETCTBOBATh I'PYMIIE BUAOB, K KOTOPOW MPUHAIIEKUT DJIEMEHT.
JlononHuTeNbHBIE 0003HAUYEHNUS JOJDKHBI ObITh ITOSICHEHBI HA T10JI€ CXEMBI.
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Tabnuma 3.21 — BykBeHHbIE KOIBI BUJIOB JICMEHTOB

=1} E
g = =
35 T 2
< & pyTIa BUOB 3JIEMEHTOB [Tpumepbl BUIOB 3JIEMEHTOB 29
o' 9 S
® g =
- 2 ¢
A | YcrpoiictBa (obOmiee o00o03Haude- | YcuiHMTenu, IpuOOpHl PeryIupOBaHUs,
HUE) TEJICYIPABIICHNUS, JIa3€Pbl, Ma3epPbl
B | IlpeoOpazoBarenu  HednekTpuye- | [ poMKoroBOpUTENDH BA
CKMX BEIMYMH B DJIEKTpUYECKHE | MarHUTOCTPUKIIMOHHBIN 3JIEMEHT BB
(KpomMe TeHepaTOpoB W HWCTOYHH- | JIeTEeKTOp MOHU3HUPYIOMINX U3Ty4eHUN BD
KOB TTUTaHMS) WM Ha000poT, aHa- | CelbCHH-TIPUEMHUK BE
JIOTOBBIE WM MHOTOpaspsianbie | TenedoH (Karcroinb) BF
npeoOpazoBarenu win AaTyuku | CelbCUH-IaTUYUK BC
JUIs yKa3aHUs UM U3MEPEHUSI TemoBoit naTunk BK
®DoT0371EMEHT BL
Mukpodon BM
JlaTuuk naBaeHUs BP
[Ibe3031€MEHT BQ
JlaTauk 4acTOTHI BpalleHus (TaxoreHe-
paTop) BR
3BYKOCHUMATEIb BS
JlaTumk ckopocTH BV
C | Kongencaropsl
D | Cxembl wuHTErpajibHble, MHKpPO- | CXxeMa HHTErpaibHas aHAJIOTroBas DA
cOopku Cxema uHTErpanbHas udposas, JOru-
YECKHM 2JIEMEHT DD
VYcrpolicTBa XpaHeHUs! H”HGOpMaluu DS
YcrpoiicTBa 3a1epKKU DT
E | Dnementsl passble (ocBetuTenb- | HarpeBaTenbHbIN 3J1EMEHT EK
HbIC YCTPOMCTBa, Harpesarelnb- | Jlammna ocBeTuTenbHas EL
HBIE JIEMEHTBHI) IInponatpon ET
F | Pazpsgnuku, npenoxpaHutend, | [{uCKpeTHbIN 3JIEMEHT 3aIUTHI 10 TOKY
YCTPOMCTBA 3aIIUTHBIC MTHOBEHHOTI'O JIEVCTBHS FA
JIMCKPETHBIN 3JIEMEHT 3AILUTHI IO TOKY
WHEPLIMOHHOTO JIEVUCTBHUS FP
[Ipenoxpanurens IaBKUit FU
JIMCKpEeTHbI 3IEMEHT 3alluThl IO
HaIpsDKEHUIO, pPa3psIIHUK FV
G | I'eneparopsl, HCTOYHMKM THTa- | batapes GB
HUS1, KBAPIEBbIE OCIIMILISTOPHI
H | YcrpolictBa wunaukauuoHueie U | [Ipubop 3ByKoBOI cUrHanM3anuu HA
CUTHAJIbHBIE WNHaukaTtop CUMBOJIBHBIN HG
[Ipubop cBeTOBOI cUTrHANTHM3AIUU HL
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[Tponomkenne Tabnuipt 3.21

I'pynna BugoB 21€MEHTOB

1-s O6ykBa Ko/1a
(o0s3aTenbHast)

[Iprmepsl BUIOB DIIEMEHTOB

JIByxOyKkBeH-
HEIN KOJI

K | Pene, koHTakTOpHI, MycKkaTenan | Perne TokoBoe KA
Pene ykazarenbHoe KH
Pene anexkTporemnioBoe KK
KoHTakTOp, MarHUTHBIN MycKaTelb KM
Pene Bpemenu KT
Pene nanpsioxenus KV
L | Karymku nHIYKTHBHOCTH,
poccennb TIOMUHECIIEHTHOT'O OCBEIIECHUSI LL
JpOCCeNn
M | JIBurarenau mOCTOSITHHOTO U Tie-
PEMEHHOTO TOKa
P | IIpuGopsr, MU3MEPUTENIBHOE | AMIIEPMETP PA
obopyoBaHHe CyeTynk UMITYJILCOB PC
Ilpumeuanue — Coueranue PE | HacTtoromep PF
MPUMEHSTH HE JIOMyCKaeTCs CyeTunK aKTUBHOW SHEPTUU Pl
CueTynk peakTUBHOW dHEPrUn PK
OmmeTp PR
Peructpupytromuii mpudop PS
Yacel, n3MepUTENDL BpEMEHU
IEWCTBUS PT
BoasT™meTp PV
Barrmerp PW
Q | BeixirouaTenn W pa3beAWHHU- | BRIKTIOUATETh aBTOMATHYCCKHI QF
TEeIW B CWIOBBIX Hensx (3Hep- | KopoTko3ambikaTeab QK
rocHa0OxeHme, ImTaHue o000- | Pa3penuauTen QS
pyIOBaHUSA U T. 1.)
R | Pe3ucropsl Tepmopesucrop RK
ITorenumomerp RP
[yHT U3MepUTETBHBIN RS
Bapucrop RU
S | YerpoiictBa kKOMMyTallMOHHBIE | BhIKiTtouaTens wim nepexsovaTesb SA
B IIEMNSAX yMPaBJICHUS, CUTHAIN- | BRIKITFOYaTe b KHOTIOYHBIN SB
3alli¥ ¥ U3MEPHUTEIIBHBIX LENsIX | Beikimrodarenh aBTOMaTHIECKUT SF
Ilpumeuanue — OO6o3HaueHue | BeikmouaTtenu, cpabaThiBaroIme OT Clie-
SF npumensroT s anmapa- | IyrOIIUX BO3JCHCTBUIA:
TOB, HE HMMEIOLIMX KOHTaKTOB YPOBHS SL
CHJIOBBIX IereH JTaBJICHUS SP
MOJIOKEHUS (ITyTEBOK) SQ
YaCTOTHI BpalECHUs SR
TEMIIEpaTypbl SK
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[Tponomkenne Tabnmmp 3.21

— =
2 = z
s 5 I g 5
2 & pyIiia BUJOB 3JIEMEHTOB pUMEPHI BUAOB 3JIEMEHTOB 29
& 3 &
ok :
U N :[
T | Tpanchopmaropsl, aBTo- | Tpanchopmarop Toka TA
TpaHchopMaTOpbI DNeKTpOMarHUTHBIN CTaOUIN3aTOp TS
Tpanchopmarop HanpsKEHUS TV
U | YcrpoiicTBa CBsI3H Mopynstop UB
[IpeobpazoBarenu omgHOTO BH- | JlemomymnsTop UR
Jla DJIEKTPUYECKUX BEJIMYMH B | JuckpumuHaTOp Ul
JIPYTroy BUJ [IpeoGpazoBarens 4acTOTHBIN, WHBEPTOP,
reHepaTop 4acTOThI, BEIIPIMUTEIb Uz
V | IIpubopsr snekTpoBakyymHbIe | JIMOJ, CTAOMIUTPOH VD
U TIOJyTIPOBOJHUKOBBIE [Ipubop 31eKTpOBaKyyMHBIi VL
Tpanzucrop VT
Tupucrop VS
W | Jluauu u snemente CBY OTBETBUTENH WE
KopoTko3ambikaTenb WK
Bentuns WS
AHTEHHBI Tpanchopmarop, HEOTHOPOAHOCTH, (azo-
BpallaTeib WT
ATTeHraTop WU
AHTEHHa WA
X CoennHeHnsa KOHTaKTHEBIE TOKOCHEMHHUK, KOHTAKT CKOJIL3SIIUN XA
[ TeIph XP
I'uesno XS
Coenunaenne pazoopHOe XT
CoenuHuTenp BBICOKOYACTOTHBIN XW
Y | YerpoiicTBa MexaHHMYECKHE C | DIEKTPOMarHuT YA
AJIEKTPOMArHUTHBIM NMPUBOAOM | TOPMO3 € AJIEKTPOMArHUTHBIM NPUBOAOM YB
My@Ta ¢ 31eKTPOMarHUTHBIM ITPUBOIOM YC
DNEKTPOMAarHUTHBIN ATPOH WIIW TUTHTA YH
Z | YcTpoiicTBa OKOHEYHBIE, Orpannuurens ZL
GUIBTPHI @uibTp KBapUEBBIN ZQ

HBbIX, (I)YHKHI/IOHaJIBHLIX W IIPUHIOUIIKMAIBHBIX CXEMaX.

BYKBeHHBIG KOJAbl IIPUMCHAIOTCA IJIA 0003HaYCHUs DJIEMEHTOB Ha CTPYKTYp-




3.11 [IpaBu/1a BBINOJHEHUS JUATPAMM

Huarpammel (Tpadvku) cleAyeT BBITIOJHATH IO TIpaBUjlaM, YCTAaHOBJICHHBIM B
pexomenaanusax P50—77—-88 «ECKJI. [IpaBuiia BBIMOJHEHHS JHATPAMMY).

JuarpaMMa MOXET HWMETh HAaWMEHOBAaHME, IMOSICHAIONIEE H300paKEHHYIO
GYHKIIMOHATBHYIO 3aBUCUMOCTh. 3HAUEHHE BEIWYWH, CBA3aHHBIX H300pakaeMou
GYHKIIMOHATBFHOW 3aBUCUMOCTBIO, CIIETyeT OTKIAAbIBATh HAa OCSIX KOOPJAWHAT B BHJIC
mkan. Juarpammy s MHGOPMAIMOHHOTO H300pa)xeHus: (PyHKIIMOHAJILHBIX 3aBU-
CUMOCTEH JOMYCKAeTCA BBIMONHATh O€3 mikan 3HaueHud BenuduH. [Ipu sTomM ocu
KOOpAMHAT CJEAYeT MNPEACTaBISATh B BUJIE CTPEJIOK, YKA3bIBAIOIIUX HAIPABIICHUE
BO3pACTaHUs 3HAUCHUMN BeNWYUH. J[OMmycKaeTcs MPUMEHSTh CTPEIKUA TaKXKe U B JAUa-
rpaMMax co IMIKajaMy — 3a MOpeleslaMH IIKajdl WIM HapajuiebHO OCH KOOPAHHAT
(pucyHok 3.25).

B npsiMoyronpHO# cucTeMe KOOpJIMHAT HE3aBUCUMYIO MEPEMEHHYIO CIETyeT
OTKJIQJbIBaTh Ha TOPU30HTAILHOM OCH (0cH abcIuce).

B anarpammax, n300pakaronux HECKOJIbKO (DYHKIMM pa3IMYHbIX IEPEMEHHBIX,
a TaKXKe B JAMarpaMmax, B KOTOPBIX OJIHA M Ta K€ MEpPEMEHHas JOJKHA ObITh BbIpa-
K€HAa OJHOBPEMEHHO B PA3JIMYHBIX €IMHHIIAX, JOIMYCKAaeTCsl MCIOJIb30BAaTh B Kaye-
CTBE IIKaJl KAK KOOPJAWHATHBIE OCH, TaK U JINHUU KOOPAWHATHOM CETKU, OrpaHUYH-
BaIOIIUE TOJIE AUarpaMm (CM. pUCYHOK 3.25) unu (1) npsiMble, pacloJIOKEHHbIE Ta-
pajIeNTbHO KOOPAUHATHBIM OCSAM (PUCYHOK 3.26).

KoopaunatHbie ocu Kak IIKajdbl 3HAYEHUH H300pakaeMbIX BEJIUYMH JOJIKHBI
OBITH pa3liefieHbl Ha rpaduuecKkue WHTEPBAJbl OJHUM U3 CIIOCOOOB: KOOPJIUHATHOM
CETKOM (CM. PUCYHOK 3.25), NEeIUTENbHBIMU IITPUXAMH WM COYETAHUEM KOOPAUHAT-
HOM CETKH U JICIUTEIIbHBIX IITPUXOB (CM. pPUCYHOK 3.26).

JlnarpaMMel ciietyeT BRIMOTHATE TUHUSAMU B cooTBeTcTBUU ¢ ['OCT 2.303—68.
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Pucynok 3.25 — JlmarpamMma co HIKaJlaMu TI0 JIMHUASIM KOOPAUHATHON CETKH
(x moapazaeny 3.11)
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Pucynok 3.26 — /[narpamMma ¢ JOTOTHATEILHBIMY IIKAJIAMHA, TTapAJICIIbHBIMU
KOOPAMHATHBIM OCsiM (K mojapazaeny 3.11)

[Ipyn »TOM OCHM KOOpAMHAT, OCH IIKaJl, OTPAaHUYMBAIOIINE TOJE AUArpaMMbl,
PEKOMEH TYETCSI BBIITOJHATH CILUIOMIHBIMA OCHOBHBIMH JIMHUSIMH TONIIUHOM D. JInauu
KOOPJIMHATHOMN CETKU U JICIIUTENIBHBIC IITPUXHU — CIUIOIIHOW JTMHUEH TOJIIHHOM D/2.

Ha guarpamme omHOM (DYHKIIMOHATBHON 3aBUCHUMOCTH €€ CJEAYET BBIMOJIHITH
CIUTOIITHOW JIMHUCH TOJIIMHOW 2D, a Mpu HaJMYUM HECKOJbKHUX 3aBHCHUMOCTEH J10-
MyCKAeTCsl M300pakaTh WX JUHUSMU DPA3IMYHBIX TUIIOB, HaIpPHUMEp, CIUIONTHOW W
IITPUXOBOH (CM. pucyHku 3.25 u 3.26).

[lepemenHbIe BENMWYUHBI CeAyeT 00O3HAYaTh CUMBOJIAMU, HAMMEHOBAHUEM,
MaTEMaTUYECKUM BbIpakKeHHEM (QyHKIIMOHATBHOM 3aBUCHMOCTH.

O003HaueHMs BEIUYUH CIIEIyET pa3MelaTh Yy CEpeIUHbI Kbl C €€ BHEIIHEH
CTOPOHBI (CM. puUCyHOK 3.25), a npu OObEAMHEHUH U3MEpPEHUs B BUIE IpoOU — B
KOHIIE IIKaJIbI TTOCJIE MOCIEAHEro Ynciia (cM. pucyHok 3.26). B nuarpamme 6e€3 mikan
0003HAaYEHHUS BEJIMYUH CIIEAYeT pa3MellaTh BOIM3U CTPEIKHU, KOTOPOH 3aKaHUYUBAeT-
Csl OCh.

Enununpl Gu3ndyeckux BETWYUH CJIeAyeT HAHOCUTh B KOHIIE IIKAJIbI OJTHUM W3
CIEAYIOIINX CIIOCOOOB:

a) MEXJly MOCJIEIHUM U MPEANOCIECAHUM YHUCIIAMH IIKaJbl, IPUYEM MPU HEJO-
CTaTKE MeCTa JOIYyCKAETCS] HE HAHOCUTD IOCJIEIHEE YUCIIO;

0) BMeCTe C HAMMEHOBAHUEM MEPEMEHHON BETUYMHBI [TOCIIE 3aMSTOM;

B) MOCJIE MOCJIEHEr0 YKCIa IIKajibl B BUAE APOoOU, B UUCIHUTENE KOTOPOMl 000-
3HAUYCHHE NEPEMEHHOW, a B 3HAMEHATelle — €JMHMIA €€ H3MepeHus (CM. pHUcy-
HOK 3.26).
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3.12 IlpaBuJia BbINOJTHEHHUSA CXEM AJTOPUTMOB, IPOrpaMM, TAHHBIX
U cHCTEM

3.12.1 Kak 6s110 ot™MeueHo B noapaszzaene 3.1, B TOCT 19.701-90 ycranoBsiie-
HBI CJICTYIOIINE CXEMBI aJIrOPUTMOB, MPOTPAaMM, JIAHHBIX M CHCTEM: CXeMa JIaHHBIX,
cxema pabOThI CHCTEMBI, CXeMa IPOrpaMMbl, CXeMa B3aMMOJICHCTBHUS TMPOTPaAMM,
cXeMa pPeCypcoB CHCTEMBI, CXeMa aJlfOpUTMa PabOThl TEXHUYCCKOTO YCTPOMCTBA.

3.12.1.1 Cxembl AaHHBIX OTOOpaXalOT MYyTh JAHHBIX MPHU PEIICHUH 33134 U
OTIPEICIISIOT ATArbl 00Pa0OTKH, a TAK)KE Pa3INIHBIC HOCUTEH JaHHBIX.

3.12.1.2 CxeMmbl mporpamm OTOOpa)xaroT MOCIEA0BATEIbHOCTh OMEpanuil B
nmporpaMmmax.

3.12.1.3 Cxema paboThl CUCTEMBI OTOOpAKAET YNPaBICHUE ONEPAIUSIMU U T0-
TOKOM JaHHBIX B CUCTEME.

3.12.1.4 Cxembl B3aUMOJICHCTBUS MPOTPaMM OTOOpaKarOT IMyTh AKTUBAIIUU
pOrpamMM M B3aUMOJICHCTBUN C COOTBETCTBYIOIIMMHU JIAHHBIMHU.

3.12.1.5 Cxema anropuTMa pabOTBI TEXHUYECKOTO YCTPOWCTBA (CHCTEMBI)
0TOOpakaeT TOCIEAOBATCIIBHOCTh BBIMOJHEHUS OIEpaluii B JaHHOM YCTPOWCTBE
(cucteme).

3.12.1.6 CxeMBbl pecypcoB CHCTEMBI OTOOpaKarOT KOH(UTypaIuio OJIOKOB
JAHHBIX U 00pabaThIBaIOIMKUX OJIOKOB, KOTOpas TpeOyeTCs I PEIIeHUs 3a1a9d UK
Habopa 3a7ay.

3.12.2 Jluaum notoka uHGOPMAIMKA U JTUHUA KOHTYpPOB YI'O OIKHBI UMETh
OJIMHAKOBYIO ToJIMHY. OCHOBHOE HAmpaBlieHHWE MOTOKa WH(OpPMAIUU UIET CBEPXY
BHU3 U CJI€Ba HamNpaBo (CTPENKU Ha JIMHUSIX HE YKa3bpIBaloTcs). B mpyrux ciydasx
MPUMEHEHUE CTPENIOK 00s13aTenbHO. CTpenKkH BBIMOIHAIOTCS ¢ pazBanioM 60°. Ilpu
nepexone k YI'O, pacnonoKeHHbIM Ha JIPYTHX MECTax CcXembl, ucnosb3dyercs YI'O
«CoequHuTENDbY.

3.12.3 Cxembl aropuTMOB IIPOTPaMM, JAHHBIX U CUCTEM, OMPEAEIISIONINUX M0-
CJIEIOBATEILHOCTh MPeoOpa3oBaHusi MH(POPMAIIUU, BBITIOTHSIIOTCS C COOJIOEHUEM
MIPOIIOPLHUNA pa3MEPOB.

3.12.4 Tunsl cumBoiioB (YI'O) u ux npuMeHeHue yka3aHbl B Tabnuue 3.22, a
(dbparMeHThI CXeM, OSICHAIOITNE UX MPUMEHEeHHE, — B Tabmuie 3.23.
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Tabnuma 3.22 — [IpuMmeHeHrne CUMBOJIOB

ITpuMeHsieTcs B cxeme
B3aH-
HaumeHoBaHue mpo- | P | moneii- | pecyp-
CHUMBOII JaH- 0OTBI
CUMBOJIa rpam- CTBUS | COB CH-
HBIX cHc-
MBI po- CTEMBI
TEMBI
rpamMm
CHMBOJIBI JAHHBIX .
OCHOBHBIE
D o B
< < 3arroMmuHaeMbIe + B + + +
JaHHbBIE
cnenuduaeckue
OnepaTuBHOE
3aIIOMHUHAKOIIEE + — + + +
YCTPOUCTBO
3aroMHHArOIIEe
TPOMCTBO C I -
YCTpOWC ovc oclie + B + + +
JIOBAaTEIIbHOM BBIOOP-
KoM
3arnoMHUHaroIEee
YCTPOMCTBO + — + + +
C IPSIMBIM JIOCTYIIOM
L/| Jokyment + - + + +
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[Tponomkenne Tabuipl 3.22

HpI/IMeHHCTC}I B CXCMC

pa- B3au-
HaumenoBanue apo- - ecyp-
CuMBoOII JaH- P GoTpr | MOACH pecyp
CHUMBOJIA rpam- CTBUS | COB CH-
HBIX cHc-
MBI po- CTEMBI
TEMBI | rpamm
Kapta + — + + +
bymasknast ieHTa + - + + +
Hucnnen + — + + +
CumBouibl TIpoliecca:
OCHOBHBIC
Hpouecc + + + + +
cnerupuyecKkue
IIpenonpeneneHHbIN B N N N B
rpouecc
Pyunas onepanus + - + + -
Iloaroroska + + + + -
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[Tponomkenne Tabnuipt 3.22

IIpumensiercst B cxeme
abo- | B3ad- ecyp-
HaumenoBanue po- p MoJIeii- peeyp
CHMBOII JaH- TBI COB
CHUMBOJIa rpam- CTBHUSA
HBIX cHcC- CHUCTe-
MBI 1po-
TEMBI | rpamm MBI
Pemenune - + + - -
[TapannenbHbie +
NEeUCTBUSA
['panuna nukia — + + — —
CHMBOIBI TUHHAH:
OCHOBHBIC
Jluaus + + + + -
cnenuduaeckue
Ilepenaua - - - + -
yIIpaBJICHUS
$ KaHan cBsizu + - + + +
[lynkTupHas 1MHUSA + + + + +
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[Tponomkenne Tabuipl 3.22

IIpumeHsieTcs B cxeme
abo- | | pec
HanmenoBanune po- p MOJEH- peeyp
CuMBoOII JaH- TBI COB
CUMBOJIA rpam CTBUSA
HBIX cuc- CucTe-
MBI po-
TEMBbI MBI
rpamMm
CoenmaiapHbIe
CHUMBOJIBI
+ + + + +
Tepmunarop + + + - —
-_— KomMmenTapuit + + + + +
- [Iponyck + + + + +

Ilpumeuanue — 3HaK «+» yKa3bpIBaeT, YTO CUMBOJI B JAHHON CXEM€ HUCIOJIb3YIOT,

3HAK «—» — HC HUCIIOJIB3YIOT

Tabnuiia 3.23 — @parMeHThI CXeM, MOSICHSIONINE TPUMEHEHUE CUMBOJIOB TaOHIIbI 3.22

@parMeHT CXeMbl

Conepxanue
0003HaYCHHUS

[IpaBuna mpuMeHeHHs

- B3 —————
B2
C2

- 19—
18
20

Bo3MoxHbBIE BapuaHTHI
0003HaYEHHUsI CHMBOJIOB
B cXeMax:

B2, B3, C2 — koopauHa-
THI 30HBI JIUCTA, B KOTO-
poOii pa3MeIleH CUMBOJT

18, 19, 20 — mopsnko-
BbIC HOMEpa CHUMBOJIOB
Ha CXEMeE

Koopaunate!l 30HBI cuMBOIA
WIM TIOPSJKOBBIA  HOMEpP
IIPOCTABJISIIOT B BEPXHEH 4a-
CTU CHMBOJIA B Pa3pbIBE €ro
KOHTYypa
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[Tponomkenne Tabnump! 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaUYCHUSA

[IpaBuia npuMeHeHus

{%

A

[

:

B

ﬂ

Kommenrtapuit

Jlomyckaercs He mIPOCTaB-
JATh KOOPJAMHATHI CUMBOJIOB
IIPU BBINIOJIHEHUM CXEM OT
PYKH U TIPU HAJIUYUU KOOP-
IAHATHOMN CETKU

[Ipumensiercs, ecam mosic-
HEHUE HE  IIOMEIlaercs
BHYTPH CHMBOJA (U1l HOsiC-
HEHHs XapakTepa IapaMeT-
poB, 0coOEHHOCTEN mporliec-
ca, JMHMI IOTOKa W [p.).
KommenTapuii 3anuchIBaroT
MapaAJUICIIbHO OCHOBHOU
Ha/IHCH. KommMmeHnTapuii
IOMEIIAI0T B CBOOOJHOM
MECTE CXEMBI Ha TAHHOM JIM-
CT€ U COCIMHSIOT C IOSICHS-
€MBIM CUMBOJIOM

:

% c

W
e

A

0o G

4

CoenuHUTEND!

E5, B1, Al — unen-
TU(UKATOPBl COEIUHU-
TENs B BUJE:

OykBbl U LUDPHI (KO-
OPJIMHATHI 30HBI JIUCTA)

OYKBBI

udpe1

[Ipu GonbII0if HACHIIEHHO-
CTH CXEMBl CHMBOJIAMH OT-
NeNbHBIE  JIMHUW ~ TIOTOKA
MEXY yIaJeHHBIMU JPYT OT
Jpyra CHMBOJIAaMHU JIOTTyCKa-
ercst oOpwiBaTh. IIpu 3TOM B
KoHIle (Havanme) oOphIBa
OJDKEH  OBITH  MOMEIIEH
cuMBOJ «COETMHUTENBY !
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[Tpomomkenue Tabmmim 3.23

®parMeHT cXeMbl Conepxanne [IpaBuna npuMeHeHHs
0003HaYEHHUSI
MexcTpaHUYHBIN a) CBSA3aHHbBIC JIUHUEH IOTO-
COETMHUTEIb Ka CHMBOJIBI HAaXOJATCA Ha
E3 @ IlepBast cTpoka BHYTpHU | ABYX pa3HbIX JHUCTaX
MEXKCTPAaHUYHOIO  CO- Ilpumeuanue — Ilpu usro-
2 €OUHUTENS OINPENENAET | TOBJICHUU CXEM C MOMOIIbIO
HOMep JucTta, BTopas — | [I9BM nmomyckaercs ykasbl-
01z KOOpAMHATY CUMBOJIA BaTh PSJIOM C OOpPBIBOM JIH-
@ HUM  TIOTOKA  aJIpecHbIE
Ther 010 Them 012 CCBUTKA 0€3 HCIOJIb30BaHUS
CUMBOJIOB «COEIMHUTEIb» U
a «MeXCTpaHWYHBIA ~ COENHU-
HUTEIbY,
Ai—— A3 — ompenenser 30- | 6) B ciaydae CBSI3H HEKOTO-
7 - gi%}? HY Ha JaHHOM JIMCTE, | pOr0 CHMMBOJIa CO MHOTHMMU
A3 A2EA8 II€ pPacIoJIOKEH CHUM- | IpDYyTHUMHU CHUMBOJIAMH, pac-
BoJ1 «KommenTapuii» MOJIOKEHHBIMU Ha MHOTHX
B2 JUCTaX, Ha BXOJE 3TOrO
010E3 — ompenenseT | cuMBOJIa IIOMELAIOT OJUH
HOMEp JINCTa M 30HY | cUMBOJ «MeEXKCTpaHUYHBIN
PACIIOJIOKEHHUS, CBSI3bI- | COEQUHUTENL», BHYTPU KO-
BaeMble ¢ CUMBOJIOM E3 | Toporo Ha mepBoii cTpoke
0 CTaBAT 3HAK «#», a Ha BTO-
pol  CTPOKE KOOPJMHATHI
cuMmBosna  «KomMmeHTapuiny.
Bnytpn cumBona «Kommen-
Tapui» yKa3bplBalOT HOMEpPA
CTpaHULl W  KOOPAUHATHI
CHUMBOJIOB, CBSI3aHHBIX C I10-
SICHAEMbIM CUMBOJIOM
TTHHII TOTOKA [IpumensroT 111 yKasaHus
<« HaMpaBJICHUS TUHUM [TOTOKA:

MOYKHO 0€3 CTpeJIKH, €ClIu
JUHUS HalpaBjJ€Ha ClIeBa
HaIIpaBO WIU CBEPXY BHU3;

CO CTPEIKOH — B OCTAJIb-
HBIX CITy4dasx

N3nom snmaMM mox yr-
oM 90°

O0o3Hayaer U3MEHEHHUE
HarpaBJIeHHs TOTOKA
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[Tponomkenne Tabnump! 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaUYCHUSA

[IpaBuia npumMeHeHus

Ilepeceuenue nuHM
MOTOKa

[IpumensieTcs B ciydae 1e-
pecedyeHnss IBYX HECBA3aH-
HBIX IIOTOKOB

CiausgHue JIUHHAN IIOTO-
Ka. MecTo cinusaHui
IMOTOKa 0003HaYE€HO
TOUYKOU

IIpumensieTcs B ciydae Ciu-
SIHUS JIMHUW IIOTOKA, KaXkaast
U3 KOTOpBIX HampaBieHa K
OIHOMY M TOMY € CUMBOJIY
Ha cXeme

e

T
Ha

Bo3MoxkHBIE BapHaHTBHI
OTOOpaXEHUsI pPEeLeHUs
(HECKOJIPKO BBIXOJIOB)

A=B,P = 0- ycio-
BHSI pELLICHUN

A, B, P —napameTpsl

[Ipu umncie ncxoaoB He Oosee
TpEX MPHU3HAK YCIOBHUS pe-
menus ([a, Her, =, < >))
MPOCTABJISIIOT  HAJl  KaKIIOM
BBIXOJISIIIEN JIMHUEH IIO0TOKa
WJIM CIIpaBa OT JIMHUU MOTOKA

Y; — ycioBue i-To ucxo-
na, 011E1, 016A3,
005B5, 015E4 — anpeca

[Ipu uymcne ucxomoB Oosee
TPEeX YCJIOBHE HCXOMAA IPO-
CTaBJIIETCS B MECTE pa3phiBa

Ha JIAaHHOM JIMCTE B 30HE
B5

——— Y1 011E1 HCXO0B JIMHUM TIOTOKa. AJIpec UcXo-
— Y2 016A3 CrtpykTypa azgpeca Jla TIPOCTAaBJIKIETCA B IIPO-
Y3 00585 MMEET BUJI JIOJDKEHHUE YCJIOBUSL HCXO/a
—— Y 015E4 U OTIACIISICTCS OT HETrO Ipo-
XXX XX GelIoM
— T
KOOpﬂMHaTa cuMmBoOna
HOMep NINCTa CXeMbl
B6 — 3nHak, ykasbiBaio- | B cumBone «CoeauHUTEb
I[N, YTO YCIOBUS pe- | yKa3bIBAIOT KOOPJIUHATY 30-
Y186011E1 IIIEHUS JTAFOTCS B | HBI, KyAa JOJDKHa TOMe-
Y2 016A3 BHAC TaOMWIBI  WJIW | IAThCS TaONHMIa WA CHM-
Y3 005B5 cumBoia «Kommenta- | Bo «KommeHTapuii»
;('i 015E4 pHii», pPacHOJOKEHHBIX
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[Tpomomkenue Tabmmim 3.23

Conepxanue
@parMeHT cXeMbI AP [IpaBuia npumMeHeHus
0003HaYEHHUSI
Venosne | Anpec | B Tabnmie (B cuMBOJIE
VT [ oner | «KommenTapuit») npu- _
v2 | o16a3 | BOMIT ampeca BCex Ie-
v3 | oosBs | PCXOAOB
Y; | 016E4
[TapannenbHbie NEUCTBUS:
| HAYAIIO [Ipumensiercss B ciaydae of-
| BEE HOBPEMEHHOT'O BBITIOJIHEHUS
orepanui, 0TOOpax)aeMbIX
a HECKOJIbKUMHU CUMBOJIAMHU
| ||| ] KOHeIl [Ipu sTOM B ciydae a u300-
pakaeTcst OJiHa BXOJIHAs, a B
| ciaydae 0 — OoJHA BBIXOJHAS
6 JIMHUS TIOTOKA

BzaumoneiicTBue mate-
pHUATBHBIX MIOTOKOB

[IpumenstoT:

IpU [EpecevyeHur Mare-
pHATBHBIX TTOTOKOB

npu 00beIMHEHUH MaTe-
PHATBHBIX TIOTOKOB

IIpu pa3BCTBJICHHU MaTe-
pHUaJIbHBIX ITOTOKOB
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[Tponomkenne Tabnump! 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaUYCHUSA

[IpaBuia npumMeHeHus

JUL

Hawano, npepsiBanue n
KOHEll aJroputMa WM
IPOrpaMMBbl:

MyCK

IIpEPBIBAHUE

OCTaHOBKa

CuUMBOJIBI  IPUMEHSIOT B
Hayajle CXEMbl aJaropurMa
WIN TNpPOrpaMMbl B Ciydae
IIPEPBIBAHUSA U B KOHIIE

Buyrtpu cumBosa «Ilyck —
OCTAHOBKa» MOKET YyKa3bl-
BaTbCd HaWMMCHOBAaHHE cii-
CTBUSL WIM HIEHTU(DHUKATOP
IpOrpaMMBbI

r\ﬁ
y

—hz
AB401583

Jeranuzanus HEKOTOPOM
MPOrPaMMBbl, MPEACTAB-
JIEHHOU B JJaHHOU CXEME
OIHHUM CHMBOJIOM:

XB4 — wunentuduka-
TOP MPOrPAMMBI;

015 — Homep nucra,
rie MpOBEIEHO Hayvajo
JIETAU3UPYEMOU
IIPOrpaMMBbl;

B3 — koopaunata 30-
HBI JTUCTA

[Tpumensiercst (B oTMyMe OT
CiIydas, KOrJa HCIOJIb3YETCs
cumBon  «lIpenompenenen-
HBII mporeccy) A JeTaau-
3alMM B COCTaBe JAHHOU
CXeMbl nporpammel. [leramu-
3upyeMas IporpamMma Hauu-
HaeTcd M 3aKaHYMBaeTCA
cumBoIoM «Ilyck — ocTaHOB-
Ka». BHyTpu cuMBoOIa, Mo-
CPEIACTBOM KOTOPOIO JeTallu-
3UpyeTcs nporpamma, IpoBo-
JAT TOPU3OHTAIBHYIO JIMHUIO.
B nmanHom mpumepe neranu-
3upyemMas IporpaMma mpen-
CTaBJICHA MOCPEJICTBOM CUM-
Bona «lIIpoueccy. CneBa Han
TOPU3OHTAIBHOM JIMHUEH I10-
MellaeTcs  UACHTU(PHUKATOP
JNETATU3UPYEMON  IPOrpam-
MBI, a CIIpaBa — HOMEP JIMCTA
Y KOOpJIMHATa 30HbIL, [J€ pa3-
memeH cumBon «lIlyck — oc-
TaHOBKa». BHyTpm cumMBoOia
«Ilyck — ocraHoBkay, 000-
3HAYAOLIEr0 HAYAJIO JIETallu-
3UpYeMO IIPOrpaMMBbl, YKa-
3pIBae€TCA  WACHTH(UKATOD
JAHHOW IIPOTrPaMMBI

111




[Tpomomkenue Tabmmim 3.23

d)parMeHT CXCMbI

Conepxanue
0003HaYEeHUS

[IpaBuna npuMeHeHus

=
e

[ ]

A

)

2

KommnaktHoe mpencras-
JICHHE MHO’KECTBAa HOCH-
TeJIeH JaHHBIX OJWHAKO-
BOI'O BHJIA:

JAOKYMCHTBI

JIOKYMEHTBI, BBITIOJ-
HEHHBIEC BPYUHYIO

nepdokapThl

MAarHuTHBIC JICHTBI

nep(oIeHTHI

[Ipumensiercs, KOoTzia
Ka)kJ10€ U3 0003HaYEHHBIX
MHO>KECTB HOCHUTEJIEH
JAHHBIX 00JIaaeT ormnpe-
JICJIEHHBIM HabopoMm
CBOMCTB U HMEET JIUHHUU
IIOTOKOB OJHOTO BHJa H
HaIpaBJIeHUS
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3.12.5 Ilpumepsl BBIOTHEHHS CXEM JaHHBIX, IPOTPAMM, aIroputMa paboThl CH-
CTeMbI, B3aWMOJICHCTBHS MPOrpaMM, pPECYpCOB CHUCTEMbl U aJITOpPUTMa PabOTHI
YCTPOMCTBA MPUBEICHBI Ha pucyHKkax 3.27-3.33.

bankoBckue yeku |

Buipl 1eHEKHBIX
MOCTYIUIEHHUH OT
MPOJIaKH OMJIETOB

Tonyuennbie
10 HoYTe

IIpoBepurb
JIeTalu U
UCIIPaBUTh
OLINOKU

BankoBckue Bubl 1eHEKHBIX Ipouects Bupl neHex-
YEeKH TOCTYTIIICHUH JTOKYMEHT HBIX TIOCTYILIE-
OT HPOJAaXKH OUIICTOB HUIi OT 1poJia-
KU OWIIETOB
Bsectu HOMEp
Perucrpanus
KJIMEHTa
BHJIOB JIe-
B CyMM
yMMy HEXHBIX
MOCTYIICHUH
Bankosckue \1/ \l/ \1/
YEeKH
/-’_
— Crrcok 6aHKOB- ITucemo «bueTs buterst

CKHX 4eKOB, O]~ OTCYTCTBYIOT»
JIeXAIUX BO3BpaTy,

JUIA OTOPaBKH

U CYMM JUISI 3aI10JT-
\ HeHus popm OaH-
KOBCKHX 4€KOB

ITepecoptu-
POBKa «I1y-
CTBIX» OAHKOB-
CKHX Y€KOB,
MOJIIEXKALTHX
BO3BpatTy

Bankosckue é

YEKHN

T

CII0KUTh UTO-
TOBBIE CyMMBI
U COCTaBHUTh
CIIMCOK

«[Iycteie» OaH-
KOBCKHE YEKH

IMepecopTupoBanHEIe
0aHKOBCKHE YEKH,
TI0JUTeXAIINE BO3BPATY

— T

Crrcok GaHKOBCKUX
YEKOB, TIOJIEXKAIUX
BO3BPATY, U CYMM JUIS
3aTI0JIHEHHUS] Iy CTBIX
GaHKOBCKHX YEKOB

\/K'

Daiin

Buectu cymmy
B ITyCTOM Y€K
U3 CIHCKA

Hrorossie

CYMMBI

3anoJHeHHbIC
«IYCTBIC» YEKH

CJ0XHUTh HTOTOBBIC

CYMMBI U COCTaBUTH —l

CITHCOK
Hrorossie CYMMBI

bankoBckue yeku

Pucynok 3.27 — Cxema JaHHBIX
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Hauano

MPOTPaMMBbI

Apudmernue-
ckas o0paboTka
BHYTpu OBM

[Tepenaua pe-

3yJnbTaTa B 3a-

MTOMUHAFOIIIEe
YCTPOICTBO

OcTaHOBKa TIpOrpam-
MBI [0 PYYHOMY TIepe-
3armycky. Bo3Bpartuth-
Csl K MECTy HOSIBICHUS
OmMUOKA ¥ TOIpPoOo-
BaTh CHOBA

[lepenaua
ycnemnrHa?

[epenats pe3yib-
TaT U3 3aI10MH-
HAIOUIETr0 YCTPOu- \

ctBa [IDBM

KonTtponsHas
nepenayda

[Tepenaua
ycnemHa?

( OcTra"HoBKa )

Pucynok 3.28 — Cxema rpaduueckas
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Muannuanuzanmys,
NepBbIC BXOHBIE
JTaHHBIE, TIepBast

BBIOOpKa
Muunnmanuzanus
O6mee ypoBHs N
N
Vposens N Nannuanusauus
(aitna ypoBHs 1
1
N
YpoBeHs ) _: I/IHHuHanmalluHﬂ
daiina ] YPOBHS
1
Hopwmanbaas o6pa- Hopwmanbhas o6pa- Hopmanbras o6paboTka
00TKa TaHHBIX, 00TKa TaHHBIX, JTAaHHBIX, BXOJHBIE
BXOJTHBIC JTAaHHbIC BXOJIHbIE TaHHBIE JTaHHBIE, BEIOOpKa
1 moxa
HE U3MEHsIeTCs
Bribopka < - ——1 3asepmeHue
ypoBHs 1
1 moxa
HE U3MEHseTCs
3aBepuieHue
Bri6opka <-— p
ypoBHs 1

N moka He u3mMe-
HsAETCS

1 moxa
HE U3MCHSCTCS 3aBepicHne

ypoBHs N

3aBepieHne

Pucynok 3.29 — Cxema nporpaMMsl
115



Hauaio 3akaza

Ha TOBapbI
Br1zoB
0TOOpaKCHUS
Hauanenast o6paboTka
Havansnoe JTaHHBIX
oTtobpaxeHne
JUIS 3ampoca
OTIHCH

udp noxynare-
151, mmdp ToBapa,
- — KOJIMYECTBO

3ampoc BXxoa-
HBIX JaHHBIX

OmubKku BBOJA,

OTBCT HaA >

KontponsHslii 3anpoc
OITHCH, pacIpe/ie]IeHue
TOBApOB

3amnpoc

3arpoc?

< 3aka3

IIpoBepurs

JlanHble
0TOOpaKEHUS

®aiin ToBa-
PpOB, BHECEH-
HBIX B OIIUCH

Bpemen-
BIH (haiin
3aKa34yuKa

KH
3ampoc 3aka3 wim

3aKas

daiin
NoKynarejs

D
D

®daii ToBa-

O6paboTka 3aKa3za

CrienuunpoBaTh
3aKa3

pOB, BHECEH-
HBIX B OIUCH

N~

R
D

L_CL{L O06paboTKa HaKIaTHBIX

( Kowerr paboTsI )

Pucynok 3.30 — Cxema anroputMa pabOThl CHCTEMBI

daiin
MIPUHSTHIX
3aKa30B

N~
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Wuadopmarus
OT JJaTYHKOB

/

Jucruteit ><—

Unrepodeiic «aenosek-
MarirHa»

ABTOMaTHYECKOE OTIpe-
JIeICHUE MapIIpyTa

i

Y

JomnonHenue nonér-

\

NnpeaTnaHocTh
MapIpyTa

TaiiMep HUCTUHHOTO
BpPEMEHHU

<>

HBIX IIAHOB

OmnpeneneHne Mapii-
pyTa Bpy4HYIO

ITomér-

CoBnazieHue HbIE
MapiipyTa [JIaHBI
baza man-
HBIX [Mporeccop
Mapupy- JHUCIIIICS
TOB
Jonomuenue
MapIiipyTa

<< <«

nepeaayda yrnpaBieHHs (TTOCTOSTHHAS)

nepenaya ynpasiieHus (BpeMeHHas)

nepeaya ynpasieHus (IpepbIBaHuE)

Pucynok 3.31 — Cxema B3auMOJICHCTBHS IPOTrPaMM
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Tabnuma
MPOBEPKA
JIOCTO-
BEPHOCTH

PaGouwii X I'naBHbIi
(paii é > OPPEKTUPOBKA < > daiin

Ortuer

Daiin
TpaH3aKLHUHI

Crmcok omubox

Pucynoxk 3.32 — Cxema pecypcoB CHCTEMBI

Hauaio

> 4

®pOHT curHa-
712 U3 KaHana
CBSI3H
TpuImen?

®daza curnana
OTCTaeT
OT TAaKTOB?

®da3a curnana
orepexaer
TaKThI?

Her

Ha

BBox nmmynsca Ha cymmu-
pyIomuit BXOA HHTErpaTopa

BBO)I UMITyJIbCa Ha BbIYU-
TaIOIIIPIP‘I BXOJ UHTErparopa

Hurerparop
3aI0JHEH?

WnTerparop
3aI10JIHEH?

Casur ¢a3bl TAKTOB IPH-
€MHHKa B CTOPOHY Omepe-

KEHUS
Cagur (a3bl TAKTOB
IIPHEMHUKA B CTOPOHY
OTIePEIKCHUS VcTaHOBKA reHepaTopa

B HCXOJJHOC ITOJIOKCHHUEC

( Komnen )

Pucynok 3.33 — Cxema anroputMa paboThl yCTpOHCTBA
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3.13 Cxema coequneHnuii (34)

Cxemy coequHEHHMH pa3padaThIBAlOT JUIsl MPOU3BOJCTBA MOHTAXKHBIX PaldoOT.
Ha cxeme n3oOpakaroT Bce YCTPOMCTBA, 3JIEMEHTHI, IPUOOPHI, anmapaTsl, UX BXO[-
HBIE U BBIXOJIHBIE 3JIEMEHTBI COCAUHEHUN U OTXOAAIINE OT HUX IIPOBOJHUKH.

YcrpoiicTBa n300paXatoT B BUJE NPSMOYTOJIbHUKOB WM YIPOUIEHHBIX BHELI-
HUX OYEpTaHHIi; 3JIEMEHTHI, IPUOOpPHI, anmnaparsl — B BUJE YCIOBHBIX I'papUuecKUX
0003HaueHni, ycTaHOBIEeHHbIX cTangaproM ECKJ/I, npsMOyroinbHUKOB M YNPOIIEH-
HBIX BHEIIHUX o4yepTaHuil. OKOJI0 M300paKeHUI yKa3bIBAIOT MO3UIIMOHHBIE 0003HAa-
YEHUs1, IPUCBOCHHBIE UM HA IPUHLIUIMAIBHOU CXEME.

BHyTpHu yCnOBHBIX rpaguueckux 0003HAYEHUN YCTPOMCTB, 3JIEMEHTOB, MpU-
OOpOB M ammapaToB H300pa)katOT BXOJHBIE M BBIXOJHBIE JIEMEHTHl COEIMHEHHU.
PacnonoxeHnne 37€MEHTOB COEIMHEHUN NPUMEPHO OJKHO COOTBETCTBOBATH HX
JNEHUCTBUTEIILHOMY PACIIOJIOKEHUIO B YCTPOUCTBE.

[IpuMep BbINIOTHEHUS cXeMbl D4 MOKa3aH Ha pUcyHKe 3.34.

IIpaBas cTenka JleBas crenka
(pa3BepHyTO) (pa3BepHyTO)
AN A\
S =12
A
2-1
XS2
C2
¥ 4-1
XS1 R1 A

C1 O
X1 25
_ |_c351 N
L1 VD1 A 3-1 ‘9—| -
‘ XT1 XT2

Pucynok 3.34 — IIpuMep BBINONHEHUS CXEMBI cOeAMHEHUH (D4)

3.14 Cxema noakawueHus (I5)

Ha cxeme mokasbIiBarOT BHEIIHEE MNOAKIOYCHHNEC U3OCIINA U I/1306pa)KaIOT ca-
MO H3OCIHUE, €TI0 BXOAHBIC M BbBIXOJHBIC 3JICMCHTBI (CO@I[I/IHI/ITCJII/I, 3aKUMBI U T. H.),
a TaKXKXC IIOABOJMMBIC K HUM KOHIIbI IIPOBOJOB U KaOeJiell BHEITHETO MOHTAaXxa, OKO-
JIO KaXJO0ro IMoMemarT AaHHBIC O MIOAKIIOYCHHUHN HM3ACIINA (XapaKTCpI/ICTI/IKI/I BHCIII-
HUX ueneﬁ, az:peca). COCI[I/IHCHI/ISI N WX COCTAaBHBIC 4aCTH Ha CXCMC H306pa}KaI-OT B
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BUJIC MPSIMOYTOJIHbHUKOB, @ BXOJHBIC M BBIXOJIHBIC SJIEMEHTHI (COSIUHUTENN) — B BU-
Jie YCIOBHBIX Tpaduuecknx oOo3HadeHWi. Jlomyckaercs m300pakaTh H3AEHHs, a
TaK)K€ BXOJHBIC W BBIXOJHBIC 3JIEMEHTHI B BHC YIPOIICHHBIX BHEIIHUX YePTEkKEH
(pucynok 3.35).

4 ~380 B, 50 I'y

X1

X2

A-X1:1

KHP 310 mm? H

=M-X1:2
Z
<

M

AN
NN\

S
<
A-X1:2

]
A-X1:3

O
[

02

o3

X1

_ﬂ_

g % g2
o = (@] %D
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[ 1—52] X2
S
1—2
o S| xa
=P-X2:1 =pP-X1:1
X1
(o,
n L] =s2xa
21| =p-x2
O
S
=
o
Lo
) =
PIIIM 50 mm o 4
o a9
>
o
X1 X1 x2 B |
=p-X1:1 =G-X1:1[[T 3 0
'e) o ?If
2 P 2
o o
=P-X1:2 :(\;-x1:2
KHP 340 mm?

Pucynoxk 3.35 — IIpumMep BBIMOTHEHHS CXEMbI MOJKIIOYEHHS 3JIEKTPUYECKOTO Hacoca

Ha cxeme HeoOXOAMMO yKa3bIBaTh MO3UIIMOHHBIE O0O3HAYEHUS! BXOJHBIX U
BBIXO/IHBIX AJIEMEHTOB, TPUCBOCHHBIE UM Ha IPUHUUITHAIIBHOW CXEME U3AETUSL.

Oxkono YI'O pa3beMoB 0IycKaeTcs yKa3blBaTh UX HauMeHoBaHue. [IpoBoaa u
Kabenu Ha cxeme MOKa3bIBalOT OTACNIbHBIMH JIMHUSAMHU. Paspelnaercs ykasblBaTh B
Buge YI'O Mapku, cedeHHs U Npu HEOOXOAMMOCTH PACIBETKY MPOBOJOB, a TAKKE
MapKu KaOeyel, 4Yucio, CeYeHHe U 3aHATOCTh KWI. B 3TOM cilydae Ha moJie cXeMbl
9TH 0003HaYEHUS pacu(poBHIBAIOT (PUCYHOK 3.36).
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DN I 7 DA B A D R F T2 6|,8, S .
Bl.T. o To® 10,7, Slels 2| /7 KHP3 3x10 mw?
.6, 6 15| 6 276 . > \14/
7145, e 14|,5, 9/,5, > 3
1 oA _ 4 13| 4 4| 4
2 22,3, 3 12,3, 3/,3,
:3: 21| 2 2 1| 2 21,2,
4 20_1- _1' 10_1' 1'1'
«5
LN
AN
.8 o
9
.10
Homep §" d Xapakmepucmuku yenu Homep if a Xapakmepucmuku yenu
Kkabens f § Kkabensa ]o: §
9 1..3 220B, 500y 1 lNMumaHue ®; @,
1...6 220B, 500y 23 2 MNMumaHue @y
7 Briokuposka BH 3 lNMumaHue @,
8,9 150B 610KUpOBKa 3arycka 45 KoHmponk moka (+) np.2
10 Bbriokuposka BH 12 1108, 50y numaHue momopa BI1
11...13 | 220B, 500/ u 3 110B, 507y cueHan “Okeuearsn. aHmeHHbI”
14 3emns 4 110B, 50y cueHan “AHMeHHbI”
12 15 KoHmponbHbIt mok 28 5 |-110B
16,17 | BpemeHHas bnokuposka +220 6 +110B 3keusaneHmHasi cmaHuusi
18,19 | 220B, 50y 7 |+110B
20, 21 | 2208, 5007y 8 +110B AHmeHHa
22 Brokuposka BH 9 +110B (c npubopom 3L)
23 KoHmposnbHbIl MoK ebinpsimumens 1 Oezubarowasn
24,25 | bnokupoexa kaHana 44 2 Banyck 1Y
26 CHuxeHue BH 3 Konmponb BH
27,28 | Bbicokoe HarnpsixeHue

Pucynok 3.36 — Cxema MOAKITIOYEHUS C TAOIHIICH XapaKTEPUCTUK IEeTICH




3.15 O6mas cxema (96)

Ha cxeme n300paxkaroT yCTpONCTBAa U 3JIEMEHTHI, BXOJSAIIME B KOMIUIEKC, a
TaK)Ke COCJIMHSIONINE UX MPOBOJIA, KT'YThl U KaOeau. Y CTpOUCTBA U 3JIEMEHTHI N300-
paxaroT B BHJI€ MPSMOYTOJILHUKOB. JlomyckaeTcss M300pakaTh 3J€MEHTHI B BUJC
YCIIOBHBIX Tpaduueckux 0003HAYCHHI WM YIPOILIEHHBIX BHEIIHUX uyepTexeil. Pac-
NoJIoKeHUe rpaduueckux 0003HAYEHUN Ha CXEME JIOJDKHO MPUMEPHO COOTBETCTBO-
BaTh JICICTBUTEIILHOMY PAaCIOJIOKEHHUIO YCTPOUCTB U AJIEMEHTOB B U3/ICIUU.

3.16 Cxema pacnoJio:keHUus

Cxema pacrosioKeHUs ONpeeNsieT OTHOCUTENBHOE PACIIONI0KEHUE COCTaBHBIX
yacTel u3zienus, a Mpu HEOOXOAMMOCTH TaK)Xe KI'yTOB, TPOBOJIOB, Kabenei. Ha cxe-
Me U300pakaroTCs COCTABHBIC YACTH U3JIETHUS U MPU HEOOXOJUMOCTH — CBSI3U MEKIY
HUMH, & TaK)K€ KOHCTPYKIIMS, IOMEMICHUE WM MECTHOCTh, HA KOTOPBIX 3TH YacTH
pacnosioxkeHbl. COCTaBHBIE YaCTH U3JIETUsl N300paxaroT B BUJIC YIIPOIIIEHHBIX BHEIII-
HUX YepPTEeKEH MM YCIOBHBIX Tpaduueckux 0003HAUYEHUN, KOTOPHIE pacloiaramT B
COOTBETCTBUM C ACHCTBHUTENBHBIM Pa3MEUICHUEM YacTed H3JIENUs B KOHCTPYKLIHH
WJIM HAa MECTHOCTH (pucyHoK 3.37).

JlormyckaeTcs BBIIOJHSTH OT/ACNIbHbIE KOHCTPYKIIUU, a TaK)Ke N300pakaTh pas-
pe3bl U J1aBaTh aKCOHOMETpUUECcKoe M3o0pakeHue yctpoiicTBa. [IpaBuia BbImoHE-
HUS YepTexed KryTroB, Kabeled U MPOBOAOB I OTUX CXEM YCTAHOBJICHBI
I'OCT 4.414-75.

Lum numanus (%

A\

Peocmam GannachHel P02

LM RLOORHEIT
4 i ok BhlknoHamens

o J"

ﬁ % \N b Vadenue
= }

\mlll"'"
f‘ eHepamap NTP200 \!

enexmpoOeuaamenb A0-72 3nexmpoderKamens

Pucynok 3.37 — Cxema 3eKTpruecKasi pacroyioKeHHs JIEKTPOCBAPOYHOTO IOCTa
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3.17 Cxembl 3j1eKTpHYecKUe HM(PPOBOIl BHIYHCIUTEIBbHON TEXHUKH
1 MHKPOIIPOLECCOPHBIX CHCTEM

3.17.1 CtpykTypHBIE CXEMbl UMEIOT OyKBEHHO-IIMPpoBoil koa D1. DyHKIMO-
HaJIbHBIC YaCcTH HAa CXEMax HM300pa)karoT B BUJE MPSMOYTOJBLHUKOB. Jlomyckaercs

n300paxarh pyHkmoHanbHbIe Yactu B Buge YI'O B coorBerctBuu ¢ 'OCT 2.708-81
(Tabnwuma 3.24).

Tabmuma 3.24 — YI'O ni1s CTpYKTYPHBIX CX€M BBIYMCIUTEIBHON TEXHUKH

O603HaueHue [Ipumenenue
- 0,25H
Yol =
ST T 3
% / YcTpoiicTBO-HOCHTENb TaHHBIX — epdokapTa
I
t VY CTpONCTBO-HOCUTEND JTAHHBIX — NeposIeHTa
N— /\
T I [Teuararomiee ycTporcTBO
N— /\
3 .
HakonuTenb Ha MarHUTHOM KapTe
L J

>
@ Hakonutens Ha MarHUTHOM JICHTE
% HakxonuTens Ha MAarHUTHOM JIMCKE
ﬂE HakonuTens Ha MarHUTHOM OapabaHe
T

3anomMHHaoIee YCTPOICTBO

CZ[ BusyanbHoe ycTpolicTBO BBOJa — BBIBOJIA
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B cxeme YT'O nomxHbI OBITh YKa3aHbl HAUMEHOBAHUS KaX10M (HYHKIIMOHAIb-
HOM yacTu W (WiK) ee TN WK ycioBHOe obo3Hauenue. Han YI'O nmomyckaetcs ne-
JIaTh TIOSICHUTENIbHBIC HAAMUCH (PUCYHOK 3.38).

OYHKIIMOHAIBbHBIE YACTU U JIMHUM B3aUMOCBSI3U M300pa)KartoT JIMHUSIMHU OJIU-
HAaKOBOM TOJIIMHBI. DYHKIIMOHAIBHBIE YACTH AOIYCKAETCA BBIACIATH IITPUXITYHK-
TUPHOW WJIM CIUIOIIHOM JINHUEH.

Pasmep H BoiOupaercs u3 psina 10 MM, 15 MM 1 ganiee yepe3 5 MM, a pazmep
L=15H.

Croiika C100
/ OneparvuBHAs
<Hym,T yIpaBIeHUs ITpoueccop HAMSITE
11y200 Biox B400
\ Bbiok b406
Croiika C101
brox b401 MynbrunnexcHslid kanan  biok 402
CenexTopHbIT CenexkTopHBIHI CenexTopHBbIH MynbTUIUIEKCHBIN
kanan 1 KaHai 2 IO IKaHAI MoIKaHa
T —
v
v
— FS1501B/P |— Aartuic: 1|
EC-5050 cocrostHus 1
—
T ]
v
v
— I1150M  |— Aarmk L
EC'5050 COCTOSITHUS
——
‘— EC-7032 | — S -
cocrostHus 1
———
Jatuuk |
coctostHus 1

Pucynok 3.38 — Cxema anextpudeckas crpykrypaas [[19BM

[Ipu BBITIOJTHEHUU CTPYKTYPHBIX CXEM MHKPOMPOIIECCOPHBIX CUCTEM HEO0XO0-
JTMMO H300pakaTh MPSMOYTOJIBHUKHU JJIS BCEX BBIMOJHEHHBIX (PYHKIIMN B JaHHOU
cuctreme. [locne yero MTPUXMTYHKTUPHOU JIMHUEH BBICIUTH (PYHKIIMOHAJIbHBIC Ya-
CTH, BBITIOJIHSIEMbIE MUKPOIPOIECCOPHBIM YCTpOMCTBOM uiu MUKpolI9BM. Dt0
MO3BOJIIET HArJISHO YTOUHUTh, KAKME (PYHKIIMH BBIMOJHSAIOTCS MIPOTPAMMHO, a Ka-
KM€ allapaTHbIMU cpecTBaMu (pUcyHOK 3.39), 4TO B CBOIO O4YEpEab CIIOCOOCTBYET
Oosnee rIyOOKOMY MOHUMAHMIO MPOILIECCOB, MPOUCXOIANIUX B JAHHONW MHUKPOIPO-
LIECCOPHOU CUCTEME.
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3.17.2 OyHKIIMOHATBHBIE CXEMBl HMEIOT OYKBEHHO-IIM(PPOBOM  KOJ
D2. OyHKIHUOHAIBHBIC YaCTH M3JEIHS HAa cCXeMe M300pa)xaroT B BUJE MPSIMOYTOJIb-
HUKOB (pucyHOK 3.40), a NBOMYHBIC JIOTUYECKHE AJIEMEHThl — B COOTBETCTBHH C
['OCT 2.743-91 (pucynok 3.41). JlonmyckaeTcst pyHKIMOHATBHBIC YaCTH U300paXKaTh
B Bujie YI'O, npuBeaeHHbIX B TabmuIe 3.25.

Pasmep H BwiOupaercs u3 psga 10 mMm, 15 MM u ganee depe3 5 MM, a pazmep

L=15H.
t "
A

)|
4 28 | 8 FK
ck IIIT
e Q@ Q RI RO
%16
— 40
! B
D D
[TI3Y MK
9
/;AC A CLK
4 BMY ro
F1
BYP 8 BC

HIT — uenTpanpHbIif mpoueccop; BMY — 6510k MUKpPOTIPOIIECCOPHOTO YIIpaBJICHHUS;
[I13Y MK — nocrosiHHOE 3alOMHUHAOIIEe YCTPOUCTBO € MporpaMmMamu pador;
KP — xoHBelepHbIN PErucTp

Pucynox 3.40 — Cxema anexTpudeckast pyHKIHOHATbHAS
MUKPOITPOLIECCOPHON CUCTEMBI
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Tabmuma 3.25 — YT'O s QyHKIMOHAIBHBIX CXEM BEIYHCIUTEIPHON TEXHUKU

9| 0,25H

O6o3HaueHue [Ipumenenue
T KomOunanmonnsiii amemeHT (obmee o000-
3HAUEHHUE JIJIS DJICMECHTOB THITA CBEPTKHU, H3-

OupaTenbHON CXeMbl, HU(paTopa u Ap.)

JlemmmdpaTop

Peructp cnBura

CyMMmarop Ha ABa yucia

0,25H
25H) [
Z
0]
0 - DnIeMEHT aMsITH
5 MM
H e
1
T
n [TpuopuTeTHas cxema
T [IpuoputeTHas cxema

Cymmatop Ha N gucen
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Homnyckaercs YI'O GyHKIIMOHATBHBIX YacTel moBopaunBath Ha 90°, a Tak-
K€ COBMeIaTh 0003HAUYCHUSI (PYHKIIMOHAIBHBIX YaCTeH, eClu BXOJbl OJHOW IMOJI-
HOCTBIO COOTBETCTBYIOT BXOJaM Jipyroi (cMm. pucynok 3.41). Bayrpu YI'O yka3sbiBa-
10T HAaMMEeHOBaHUe (HYHKIIMOHAJIBLHOM YacTu U (WJK) yclioBHOE 000o3HaueHue. Hanme-
HOBaHUE M 0003HAUCHUE (PYHKIIMOHAIBHBIX YaCTeH, N300paKEHHBIX MPSMOYTOJIbHU-
KaMH, PEKOMEHJIYETCS BOUCHIBATH BHYTPh MPSAMOYTOJbHUKOB. COKpalleHHbIE HWIH
YCJIOBHbIE HAUMEHOBAHUS JOJIKHBI ObITh MOSICHEHBI HA TI0JIE CXEMbI B COOTBETCTBUHU
¢ pucyHkom 3.41.

kK AUIM (1...12p — nHcpopmaumoHHble, 13p — S (3Hak), 14p — «CTpoby», 15p — «ITyck»)

DD1 DD2 DD3 DD4
K1551D3 K1551D4 Kesomptz o | KsemP12
20 | AW [0 0 W ; po[ MPr Qo[ 51 5 [bo] CPrJaofogy
"~ D1 01 D1 3 D1 1 pp|  [17 101 Q1 oy
A1 02 A1 D2 Q2 =5 D2 Q2 2%
AT by 03l | “Alipy 4 p3| [12 D3
04 5 D3 @lpg [13 P8 @37yl
A2y 05 6 D4 Q4 D5| D4 Q41—
065 V1 D5 Q5| el D5 Q5
A3 07 D6 Q6 51 D6 Q6
79 hg ]
08 V2 8 1p; a7 27 D7 Q7
09 17 )BT/IS 16 W
;(1) V3 *5B Iguy *5B g
ABLv1 12 l 14 |gp 14 Bp
A7l Iy v4 ¢ ] ¢ ]
18 15 18
e 8*\9 R 3/7p<f R 3in
K155/1H1
1 | A05.1 8 wn
3MBB 3MBB | ] "
16 LA

Pucynok 3.41 — Cxema snektpudeckas GyHKIIMOHAIbHAS OJI0Ka MendpaTopoB

Ecau HeoO6X0 MO yTOUHUTH COOTBETCTBUE BXOJIOB U BBIXOJ/IOB OIpPE/IEICHHBIM
4acTaM (PYHKIIMOHATBHON YacCTH, COCTABHBIC YAaCTH MOKA3bIBAIOT TOPU30HTAIBLHBIMU
JUHUSMU ¢ orpaHuuutenasiMu. Pacnonarator nuauu Haa (win) nox YI'O coctaBHOM
yacTu (pucyHok 3.42).
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D(00-31)

Cwmer. (00-31)
Ycran.
C6poc
Cxema HauaJbHOM YCTaHOBKHU
+1
F— {0 croem 7
baza (03-11)
06 |07
03 11V 00 07
[TepenonH.
F ———> 00 RGA 1
3anuch
UreHue S
00 31
00 RAM
11
CuBur 00 31 RGD31
F ﬁf RGD
1 1 |
T ' 00 15 '16 31"’
aKT
0,00 0,15 1,00 1,15
J I

Cxema DCE MS MS
CHUHXPOHU3ALNHU 00 15
T1(00-15
I%F/Ofﬁ | AL )

Pucynok 3.42 — @parMeHT CXeMbl 3JIEKTPUUYECKON (HYHKIIMOHATBHOMN
u(ppPOBOro YCTPOMCTBA

3.17.3 TlpunHiunuanbHple CXeMbl UMEIOT OykBeHHO-1MGpoBoil koa I3. J[Bo-
WYHBIC JJOTUUECKHUE DJIEMEHTHI Ha cxeMe n3o0paxkaror B Buae YI'O, mocTpOeHHBIX 110
npaBuiaM, yctaHoBlieHHbIM ['OCT 2.743-91 (pucynok 3.43).

HoMepa KOHTaKTOB yCTPONCTB yKa3bIBAIOTCS HAJl JIUHUSMHU CBSI3U PSIIOM C CO-

oTBETCTBYHOIIMMU YI'O JTOrHYeCKHX JIEMEHTOB.
[IpunuunuanbHas cxema ¢ 0003HAYEHHUSIMH 3JIE€MEHTOB HU(POBON BBIYUCIIH-

TETbHOM TEXHUKH MOKa3aHa Ha pUcyHke 3.44.
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§ § O6o3HaveHue Bpewms, mkc
f % cuaHarna
00 01 02 03
1 TAKT i i _
T - o
3 YCTAH /
4 CMELL(00-07) {
5 cT2cm CM CM |+1 cM+|2
6 BA3A(03-11)
7 RGA GA|3A+ | cM GA|3A+ |CM+1
8 TEPETOJH
9 D(00-31)
10 3AMNChH ﬁ
11 UTEHWE
12 RGD
13 DCE MS _—
14 DI1(00-15)
15 CBEPOC
: -

Pucynoxk 3.43 — BpeMeHnHas auarpaMmma padoTsl TH(PPOBOTO YCTPOUCTRA,
MPHUBEJICHHOTO HA pUCYHKE 3.42

[Ipn Oonpwmoi rpaduyeckoil HACHIIIEHHOCTH JUCTOB JOMYCKAaeTCs NENUTh
1oJjie JINCTa Ha KOJOHKH, PS/Ibl, 30HbI UM NPUMEHATh MeTOoJ kKoopauHart. [Ipu ne-
JIEHUM TOJISl JIMCTA Ha 30HbI KOJIOHKA 0003HauYaroT MO BEpPXHEH KPOMKE JUCTa Cclie-
Ba HANpaBO MOPSAIKOBHIMH HOMEpPAMH C MOCTOSIHHBIM KOJIMYECTBOM 3HAKOB B HO-
mepe (00, 01, ..., 10, ..., 20), a psiABl — 1O BEPTUKAIN CBEPXY BHU3 MPOMUCHBIMU
OykBamu JaTUHCKOTO aidaBuTa 3a HCKIOYeHHeM OykB | 1 O B COOTBETCTBUHU C
pucyHkom 3.45. lllupuHy KOJOHKM NPUHUMAIOT PAaBHOW IIMPUHE MUHHUMAIBHOTO
ocHoBaHus nossg YI'O aneMenTa, a BBICOTY psiia — paBHOM MUHHUMAaJbHOUN BBICOTE
YT'O. O6o3HaueHne 30HbI COCTOUT U3 0003HAYEHUS psifa U 0003HAUYCHUS KOJOHKH,
nanpumep BO1, C10.
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3.18 Cxembl B TexHU4YeCcKoi nokymenTanuu ACY

OO6mue TpeboBaHUS K BBIMOJHEHUIO CXEM B TEXHUYECKON JokymeHTaruu ACY
ycranaBiauBaer ['OCT 24.302—-80, coryiiacHO KOTOPOMY KaXKIbIil THUII CXEM HMEET
cBOM Koj: (pyHKIMOHANbHAS (Kox 4A), opraHU3allMOHHON CTPYKTYpHI (Koxa 4b), aB-
tomaTuzauuu (kox 4B), npuHuunuansHas (koa 4/1), cTpyKTypHasi KOMILIEKCA TEXHU-
yeckux cpeAcTB (ko 417), coeanHeHni BHEMHUX NMPoBooK (ko 4E), moakinroueHui
BHEIIHUX NpoBOJOK (ko1 4XK) u ap.

TpebGoBanuss k cxemam U mnpuMeHsieMbiM YI'O periaMeHTHPYIOTCS !
I'OCT 2.702-2000, I'OCT 2.708-81, 'OCT 19.002—80 u I'OCT 19.003-80.

YcnoBHbie rpaduueckue o6o3HaueHus: TexHuyeckux cpeacts ACY B cooTBeT-
ctBuu ¢ 'OCT 24.303—80 npusenens! B Tadnuie 3.26. Pazmepst YI'O ycTaHOBIIEHBI:
b=15a;a=10(15; 20 mm). Coaepxanue COOOIICHNH M(MIH) CUTHAIOB YKa3bIBAIOT
YCIIOBHBIMH 0003HAYCHHUSIMH Ha CBA3SIX MEXKIY JIEMEHTAMH CXEM.

Tabmuma 3.26 — [Ipumepsr 0003HaAYCHNSI TEXHUYCSCKUX CPEJICTB

O6o3HaueHue HaunmenoBanue
©
N
i )
KommiekcHnoe ycrpoiicTBo (o01iee 0003HaUeHUE)
1,2b
YcrpoiicTBo (0611ee 0603HaueHue)
b
0,2a
. [{udposast BEIYMCIUTETbHAS MAITHA
b
0,2a
Mamwuna nephopamoHHOTO BEIYUCIHTEIEHOTO
AN KOMIUIEKCa
(44
b
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[Tponoipkenne Tadauinl 3.26

O0o3HaueHue

Haumenosaunue

0,2a

V

Amnanorosas u aHaJ’IOFO'HI/I(prBaH MalllMHa

[
N
< =
o 9
Y CTpoiCTBO TEPMUHAIBHOE
b
N b
o
YCTpOoMCTBO MOJATOTOBKH JTaHHBIX
©
0,2a
< Crneunanu3upoBaHHas BIYMCIUTENbHAS MallIMHA
b
('6 I

Monynstop, nemonynsartop 'OCT 2.737-68
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[Tponomkenue Tabnuip! 3.26

0,9a

O603HayeHue HaumenoBanue
© | Cranuus tenedoHHas aBTOMaTHYECKas, HAPUMED
IEKTPOHHOU CHCTEMBI
b I'OCT 2.739-68
< R N
S CraH1uus TOMCKOBOTO YCTPOMCTBA
['OCT 2.754-72

X
0,5a

0,5a

Tabo 11t BBI30Ba MepcoHaia

BrruncinutenbHBINA KOMILJIEKC

All

[Tepenaromuii aOOHEHTCKHUI MYHKT (Ha HECKOJBKO

YCTPOMICTB)

Hakonurens Ha MAarHUTHOM JIEHTE
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[Tpogomxenue Tabauisl 3.26

O0o3HayeHue

Haumenosanue

\V4
2
N

Y CTpoiCTBO yIIpaBieHUs] HAKOTUTEIIMU

Q

BriBogHOE neyaTaroniee ycTpoiucTBo

0,3a

UYeprexHbli aBTOMAT (TPadornocTpOUTENb)

Y CTpOUCTBO CONPSKEHMS

BreruncnutennHas QJICKTPOHHAA KJIIaBUIITHAA

MalllMHa

Konnenrtparop
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[Tponomkenne Tabnuipl 3.26

O0o3Hauenue HaunmeHnoBaHue

QZ Y cTpoicTBO 3aLIUTHI OT OMIHOOK

KOHI/IPOBaJ'IBHO'MHO)KPITCJILHO@ YCTpOﬁCTBO

O‘O

<> ITpoueccop

3.19 I'pa¢puyeckuii MaTepuaa IMIJIOMHBIX padoT

['paduyeckuii MaTepuan JUIIIOMHBIX paOOT BBITIOIHSETCS B BUJIE TJIAKATOB 10
I'OCT 2.605-68. Ha makaTel MOTYT BBIHOCUTHCS MaTeMaTudeckue (popMyibl, Tad-
JUIBI U BCE BUBI WILTIOCTPAIIMNA: YEPTEKH, CXeMbl, TpaduKH, OCIIMIIIIOTPAMMBI, ITHK-
JI0- ¥ TAKTOTPAMMBbI, SKpaHHbIe Gopmbl, hoTorpaduu u T. 1. [Imakaram nprucBanBaeT-
cs1 nByxOykBeHHBIN KoJ I1JI 1 OHU BBIMIOJHSIOTCS B COOTBETCTBUM C TPeOOBAHUSIMHU
paszeinos 2 u 3.

Kaxnpiil makar qoJpkeH uMeTh Ha3BaHue. Ha3BaHMs BCeX IUIAKATOB BBINOJI-
HSAIOTCS €MHOO00pa3HO, T. €. BbICOTa OyKB, THN MpudTa, TONIMHUHA JUHUA U KOH-
TPaCTHOCTb Ha BCEX IIaKaTax JAOJIKHBI ObITh OJITMHAKOBLIMU.

VYrioBoit mtamn pasmeniaercss Ha 000pOTHOM cTopoHe makara. [Ipu Beimoui-
HEHUHU IUIAKaTOB C MOMOIIbBIO rpaduyeckux ycTpoicTB BbiBoga [I9BM yrnoBbie
ITaMIIbl U BCE HAAMUCHU BBINOJHAIOTCS ToNbko Ha [IDBM. [lomyckaercst yrioBbie
IITAMIIbl BBITIOJHATH B BUJI€ OTIEJIBHOTO JIOKYMEHTAa COOTBETCTBYIOIIErO pa3Mmepa u
aKKypaTHO HakKJieWBaThb Ha 0OOPOTHOM cTOpoHe miakata. [Ipu 3TOM Bce Haanmucu u
3arnojHeHue Tpad yrioBOro MITaMmia BRIMOIHSIIOTCS TOJIBKO C TIOMOIIBIO IPUHTEPA.

[Tpumep odopmiieHus: nuieBOH U OOOPOTHOM CTOPOH IJIakaTa MPUBEACH Ha
pucyHke 3.46.
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Mopnens pobora SCARA

IlepBoe 1 BTOpOE 3BEHBS

| £

,_
>\
>

2
o L
) ‘2 é N\ Ll
1
N 8
X

x= fy(dy, Gz, ;) = Lycosq, + L, cosgy,
y = fy(a, a1, 1) = Lysing + Lysingy,

HCpBOC, BTOPOC U YCTBCPTOC 3BCHLA

| £

L1 L2 U

KunemaTtuueckast Mmojenb

(AY)

£ X

X =Ll,cosq; + L,cos(q; + q,) +tcos(qg; +q, +03)
y =L;sing; + Lysin(gq + d,) + tsin(g; +q, +03)

Cuctembl KOOpAUHAT

Tpetbe 3BeHO UYeTBepTOE 3BEHO
/
a o Hﬁxz
'}

U =0m + A(:14
Z=17y,+A0; Ls &
Ly X
Lo1 A<

B 221 231 24

X =1Ll,c0sq; + L,cos(q; + q,) +tcos(g; + g, + q3)
y = Lysing; + L,sin(q, + d,) + tsin(g; + d, + q3)

JIuuesas cropona

Pucynox 3.46 — [Ipumep odopmienus miakaTta
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FYUP XXXXXX XXXIIT1

Jlumepa| Macca Macwma®|
Usm| JI.| Ne dokym. |[llodn. |Hama Mo@enb p06oma
Paspa6. |Cmydenm -
[pos. Pykosodumerb SCARA
T.koHmp. | KoHcynbmarm Toom | —

PeueH3. | PeueHseHm
H. kxoHmp .|HopmokoHmponep|
Yme. Bas.kagpedpol

CY, ep. 422401

O06opoTHas cTopoHa
Pucynok 3.46, mmct 2



MHNPUJIOKEHME A
(o0s13aTesIbHOE)
IIpumep opopmiteHusi 3asiBJIeHUSI HA YTBEPKAeHHEe TeMbl IUINJIOMHOI0
npoekra (padornl) (k myHkTy 1.1.6)

3aB. kadeapoit CY npod. Kyznerony A. I1.

crynenTa rp. 422401
Pri6akoBa Uropst iBanoBuua
(pammus, uMsi, OTIECTBO)

220022, Munck, yn. CyxapeBckas, 1. 54, kB. 8

(TTOYTOBBIN MHACKC U JIOMAITHUHN apec)
Jlom. Tenepon 213 61 89
Mo0. Tenepon 613 90 14

JAdABJNTEHMNE

[Tpomry yTBEpAUTH TEMY IUIIJIOMHOTO MPOEKTA (TUTIOMHOM paboThI)
(Hy»HO€ IOTYEPKHYTh)

AjanTuBHas TeJIeMeTpUUECKas CUCTeMa

« » 200 . IMoamuce
(mara)

PykoBoautenb  Menemko Makcim AjekceeBHd,

KaH/l. TEXH. HAYK, JOLIEHT
(®UO nonHOCTHIO, YUeHas CTEIICHb, 3BaHUE)

Mecto pabotel  PYII «MHHCKHI aBTOMOOMIIbHBIH
3aBOJI»

JOIKHOCTE  BEAYIIUNA UHXKECHED

CyxeOHbIi TenehoH 24416 11

Crax paboThl HA MH)KEHEPHBIX JIOJDKHOCTAX 20 JeT

Wupaekc, nom. agpec 220010, MuHCck,
yi. Kenprmiko, 1. 14, kB. 20

Iom. tenepon 263 14 18

Mob6. teneporn 715 11 15

«Coenacern pykosooums OUNIOMHBIM NPOEKMUPOBAHUEM )
[Toanuch pykoBoauTenst

C BeIycKaromiei kKadeapoil CoraacoBaHo « » 200 .
(nara)

PykoBoauTens nmpeaAuIuIoMHON TpakTUKU  [loonuce (H. A. CronbanoB)
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MNPUJIOKEHUE b
(o0si3aTesibHOE)
IIpumep opopmiieHUSI TEXHUYECKOTO 3aIaHNUS 10 AUIIJIOMHOMY
npoekry (padoore) (k mynkry 1.1.10)

MunucrepcTBo o0pa3oBanus Pecniyonuku benapych

5 Yupex/enue 00pa3oBaHus
BEJIOPYCCKUNU I'OCYJAPCTBEHHBIM YHUBEPCUTET NH®OPMATUKHN U PAJUODJIEKTPOHUKUA

DakynbTeT NTuy Kadempa CVY
CnemuaneHocts  1-53 01 07 Cnenmanm3anus 01
YTBEPXIAIO
3aB. kadeapoii
« » 20 T.
3AIAHUE

110 TUILJIOMHOMY NPOeKTy (padore) cTyaeHTa

Bonkooii Onmnun MuxaiiiioBHbI

(pammmmust, UM, OTIECTBO)

1 Tema mpoekta (paboter):  CrcreMa IporpaMMHOTO YIIpaBIeHUS ppe3epoBaHUEM

YTBEpKJEHA MPUKA30M TI0 YHUBEPCUTETY OT  « » 20 1. Ne

2 Cpok cjauu CTY/IEHTOM 3aKOHUEHHOH paboThl

3 UcxonHble JaHHBIC K IPOCKTY:  Veumue pesanus Fp=5 kH; MUHUMANBHBI 1uaMeTp

o0OpabatbiBaeMoil OKpYKHOCTH Dmin = 100 MM; MakcuManbHasi KOHTypHast CKOPOCTb 00pabOTKH

Vp max = 0,02 M/c; Macca uCOTHUTENBHOTO Mexanu3Ma M = 720 kr; naeuraremyu — [IBB-112 m;

miar BuHTa P = 10 MM; cuia npeaBapuTenbHOro Hatsra raiiku Fy =120 H.

Haznauenwue pa3p8.60TKI/II OLCHUTDH BIIMAHUC HCUACHTUYHOCTHU CIICAAINNX IMPUBOJOB, U3MC-

HEHUM CTaTMYECKHUX MOMEHTOB B HCIIOJIHUTEILHBIX MEXaHU3MaX 1 Apyrux (I)aKTOpOB Ha BCIIMYUHY

KOHTYPHOH OIIUOKH, OCYIIIECTBUTH MEPHI IO MOBBIIICHUIO TOYHOCTH He MeHee uyeM Ha 20 %.

4 ConeprxkaHue NOSICHUTEIbHON 3alUCKU (TIepedyeHb Moiexalux pa3paboTke BOIIPOCOB):

Beenenue

1 Cucrema YITY rpynmoit cenapaTHbIX cleIsIIMX MPUBOJOB (hpE3epHOTO CTAHKA.

2 CHHTE3 CUCTEMBI COTIaCOBAHHOI'O YIIpaBJICHUA.

3 TexHUKO-IKOHOMHYECKOEe 000CHOBaHHE TIPEJIOKEHHH MO COTIIACOBAHHOMY YIPABICHHIO

MIPUBOJAMH.

4 Meponpustus, odecrieunBaroIiye 6e3aBapuitHyro paboTy 000pyI0BaHUS TIPH OTIAIKE PETy-

JIATOPOB COTJIACOBAHHOI'O YIIPABJICHUSA CICAAIIUMU ITPUBOJAAMHU.

3aKIr0YeHnE
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5 Ilepedenp rpaguuecKux MaTepUalloB (C TOYHBIM yKa3aHHEM 0053aTeNIbHBIX YepTexKei):
UYeprex obmero Buaa (BO) — dopmar Al, nucr 1.

DyHKIMOHATBHAS CXeMa CIesIIero dekrponpuBoaa (32) — popmar Al, mucr 1.

CTp}IKTypHI)Ie CXCEMBI YIIPABJICHUA IMPHUBOJAMHU ITPW aBTOHOMHOM W COI'JIaCOBAHHOM

ynpasienun (91), dopmar Al, mucr 1.

Cxema anropuTma corsiacoBaHHoro yrpasienus npusogamu (I11), dopmar Al, nuct 1.

PacueTHrbie l"pa(bI/IKI/I TPACKTOPHUH ABUKCHHA KOOPAMHATHOI'O CTOJIA C AC€TAJIBIO U OKCIIEP U~

MeHTajbHbIe 3aBucuMoctu (PP), popmar Al, nmucros — 2.

6 CoaeprkaHue 331aHUA [0 TEXHUKO-9KOHOMHUYECKOMY 000CHOBAHHUIO.
Pacuet sxonomuueckoit 3¢(heKTUBHOCTH OT BHEAPEHUS PETYJISITOPOB COTJIACOBAHHOTO yIIpaBJie-

HHUA CIICOAIITUMU 3JICKTPOIIPUBOJAMU.

3amanue BbIIAll T. JI. CuakeBuu

7 ConepxaHue 3aJaHus 110 OXpaHe TPYyJa U IKOJOTHUECKONM 0€301MacHOCTH, PECypco- U IHEPTO-
coepexennro. Hactosimuili myHKT BKJIFOYACTCS B 33J]aHHE HA MPOCKTUPOBAHHE 1O PEIICHHIO Ka-
¢benpsl. B aToM cirydae HE0OX0IMMO yKa3aTh KOHKPETHOE HAMMEHOBAHUE pa3zena.

Paspabotars MepornpusThs, odecreunBarone 0e30MacHyo HaIaaKy o0bopynoBanus dpesep-

HOI'O CTaHKa IIpU ITyCKO-HAJIaJ0OYHBIX pa60TaX.

3aaHue BblIANl JI. A. IletpoB
KAJIEHJIAPHBIN TIJIAH
Ob6bvem Cpok BbI-
HanMeHoBaHMe TarioB TUIUIOMHOTO MTPOSKTA
Jrarna, IIOJTHEHHUS [Ipumeuanue
(paboTsr) % yrana
COop 1 U3yueHrne MaTeprasoB MO MOBHIIIICHUIO
TOYHOCTH (ppe3epoBaHUS 15-20 | 27.01-14.02 BO, 32
Pacyer muHAMHYECKHX XapaKTEPUCTHK, aHATH3
TOYHOCTH TIPUBOJIOB U (Ppe3epOBAHHS 20-15 | 17.02-14.03 21, PP
CuHTE3 perynsaTopoB COrIACOBAHHOTO YIpaBIeHUS,
pa3paboTKa alropuTMOB 20-15 7.03-04.04 21, PP
Pacuet sxoHOMHYecKOH 3 pekTuBHOCTH 15-20 | 07.04-30.04
Pa3paboTka MeponpusTHii 10 0€301TaCHOCTH 10 07.05 — 16.05
Odopmrnenue rpadguueckoro Marepuaia u MosSCHU-
TEJTHHOU 3aIMHCKH 20 19.05 - 10.06
Jara BbIIaun 3a/1aHUS PykoBoautens A. 5. Ponuna
3aiaHue IPUHAI K UCTIOTHEHHUIO 0. M. BonkoBa
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HPUJIO’KEHUE B
(o0si3aTesibHOE)
IIpumep opopmiieHUS TUTYJIBHOIO JUCTA NOSACHUTEIbHOMN 3aNIMCKH
K IMIJIOMHOMY NPOEKTY (K myHKTy 1.2.6)

MunuctepcTBO 06pazoBanus Pecryommku benapych

_YupexzeHne 00pa3oBaHus
BEJIOPYCCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET
NHO®OPMATUKU 1 PAIIMOSJIEKTPOHUKI

®dakynbTeT WHOOPMAIMOHHBIX TEXHOJIOTUHN U YIIPABICHUS

Kadenpa cucrem ynpasieHus

K 3awume oonycmums:

3aBenytromuii kadenpoit CY
A. TI. Ky3nenosn

I[TOACHUTEJIbBHASA 3AITMCKA
K JIUIIJIOMHOMY IPOEKTY
Ha TEMY

JIABEPHASA CUCTEMA ABTOMATHUYECKOI'O
COITPOBOXIEHUS 11O HAITPABJIEHUIO

BI'VUP JIT 1-53 01 07 01 064 I13

Crynent B. M. Cugopenko
PykoBoaurens H. I1. XKypaBckuii
KoHcynpTaHTHI:

om kagheopwvr CY A. B. TlaBnoBa

1O 9KOHOMUYECKOU Yacmu I'. A. XapuranoBuu

no oxpane mpyoa (IKOA02U4eCcKol
bezonacHocmu, pecypco- u dHepeo-

coepeoicenuio) JI. A. KopOyT

HopwmoxkonTponep I'. C. BonkoBa

Penenzenr H. I1. UBanos
Mumnck 2010
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NPUJIOXKXEHUE I
(o0s13aTesIbHOE)

IIpumep opopmiieHus nepeyHs 3jaeMeHTOB (kK nyHkTy 1.2.18)

1os3. s
3
oBo3HA. Haumenosanue S Ilpumeuanue
KonzaeHncaropsl
C1 Ywumn tanTanoBsiid B-6.3 B 10 Mx® + 20 % 1 Epcos
C2,C3 Yun kepamuueckuid 1206-Y5V-0,1 mx® +80 — 20 % 2 Epcos
C4...C17 Yun kepamuyeckuii 1206-NPO-39 nd + 5 % 14 Epcos
C18...C22 Yun Tantanoseiii C-6.3 B 22 mx®d + 20 % 5 Epcos
Mukpocxemsl
DAl AD7705BR 1 Analog Devices
DA2 ADR127AUJZ-R2 1 Analog Devices
DA3 TPS60111PWP 1 | Texas Instruments
DD1 ADG659YRU 1 Analog Devices
Silicon
DD2 C8051F310 1 Laboratories
DD3 IN74HC273ADW TV Pb 14513714.004-07-95 1
DD4 DS1305EN 1 Maxim
DD5 AT45DB642D-TU 1 Atmel
DD6 IN74HC14AD TV Pb 14513714.004-02-95 1
DD7 IN74HC74AD TY Pb 14513714.004-03-95 1
GB1 barapes nutueBas CR1220|1HF 1 Panasonic
I'VYUP XXXXXX XXXII23
Hzm [JTucm| Ne ooxym.| Tloon. {lamd
Paspab. Heanos Jlum  Vlucm Ylucmos
1poe. Ilempos ‘ T ‘ 1 37
T.xoump. | Cudopos IInama 610xka usmepenus
H.xonmp | Bacumves Ilepeuens snemenmos OTT, op. 510205
Yme. Muwixun
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Hos. Haumenosanue 3 llpumeuanue
0bo3nau. N
HA1l 3BoHOK mbe3okepamudeckuii 311-25 JDKI'K.433631.003 TY 1
Pesuctopsl
R1, R2 MF-25-2,67 kOm £+ 0,1 % 2 CummeTpoH
R3...R5 | MF-25-249 Om 0,1 % 3 CummerpoH
R6...R11 | Yum 1206-10 kxOm £+ 5 % 6 Yageo
R12 Yum 1206-220 Om + 5 % 1 Yageo
R13 Yum 0805-10 Om £+ 5 % 1 CuMMeTpoH
R14 Yumn 0805-1 Om =+ 5% 1 Yageo
VD1...VD4| duon LL4448 TY Pb 07601151.004-94 4
VD5, VD6 | Crabunurpon BZV55-C6V2 TY Pb 07601151.007-95 2
VD7 Jnox MBRO530F1 1 | ON Semiconductor
Fairchild Semicon-
VT1 Tpanzuctop FV303N 1 ductor
VT2 | Tpamsucrop NDT452AP 932-632 Farmel 1 Fa'mhggcfg;"'con'
XP1 BUJIKA HA IUIATY USB TYPE B C8317-04DFHSWO 1
42-708-98 ELFA
XS1 Pozerka na mmary SD-52202-1617 1 | Molex Incorporated
ZQ1 Pesonarop kBapiiesbiii Q 1 MI'nu MQ1-S-30/50 Jauch
ZQ2 Pesonarop kBapiessbiii Q 0,032768 MI'n MEA32-12.5-30 Jauch
Jlucm
I'YUP XXXXXX XXXIID3 2
[Usm|Jlucm|  Ne Ookym. IHoon. |/lama
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MHNPUJIOXKEHUE [
(o0s13aTesIbHOE)
IIpumep opopmiieHNsI BEIOMOCTH JOKYMEHTOB K JUIIJIOMHOMY
npoexkry (k mynkry 1.2.19)

06037—!6!‘{67-!1/[6 Haumenosanue ﬂonOﬂHumeﬂb-
Hble c8e0eHUs.
TeKkCcTOBBIC JOKYMEHTHI
BI'VUP JI1 1-53 01 07 064 I13 T[TosicCHUTEIbHAS 3aITHCKA 78 c.
OT3bIB pyKOBOAUTEIIS
Penensus
AKT 0 BHEJIpEHUH
['paduyeckre JOKYMEHTHI
0} i qIry
['YUP.421415.001BO PESCPHBIN CTAfoK € Dopvar Al
OO0muit BUI
b
VTP 421415.002732 JIOK yIPaBIICHUSI HHCTPYMEHTOM dopyiar Al
Cxema (QyHKITMOHATIbHAS DJIEKTPUYECKast
[VIIP.421415.00331 Cucrema ympaBieHus GpesepoBaHueM Gopwar Al
CxeMa CTpyKTypHas dJIEKTpUUYECKas
I'YUP.421415.00411]1 Cucrema ympaBieHus ppesepoBaHueM Gopwar Al
Cxema anroputma (GyHKIIMOHUPOBAHUS
TpaekTopust IBUKEHHS PEXKYILETO UH-
I'VIP.421415.005PP CTpYMEHTa dopmar Al
PacuetHbie popmyibl U rpaduku
TpaekTopust IBH>KEHHS PEXKYILIETO UH-
T'YUP.421415.006PP CTpYMEHTa dopmar Al
DKCnepuMeHTaIbHbIE JaHHbIE
IIporpamma «/IBukeHue»
T'YUP.421415.007T1]1 porp . dopmar Al
Cxema anroputma
BI'VUP J{I1 1-53 01 07 064 /{1
Hsm. | JL Ne 0okym. ITloon. Jlama Jlum Tucm | Jlucmoe
Paspab. Cmydenm 08.06.09 | Cucmema npoecpammmnozo ynpas- | T| 78 78
Ipos. Pyxosooumens 10.06.09 JeHus hpeseposaruem
T.xonmp. |Koncynomanm 15.06.09 Beoomocniv OUNIOMHOZ0 Kaqbe()pa cy
Vme. 3as.xagheopori 17.06.09
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IHPUJIO’KEHME E
(o0si3aTesibHOE)
IIpumep oopmiieHHs 0T3bIBA PYKOBOAMTEJIA TUIIJIOMHOT0 NPOEKTA
(k mynkry 1.4.1)

OT3bIB
Ha JIUIJIOMHBIN IPOEKT CTYAEHTKH (PaKysbTeTa MH()OPMALIMOHHBIX TEXHOIOTUI
U yIipaBJeHUs YupexaeHus oopazoBanus «benopycckuii rocy1apcTBEHHbIN YHUBEPCUTET
UH(POPMATUKH U PATUOIIEKTPOHUKI
Mockanenko Onbru HukonaeBHbI
Ha TeMy: «Cucrema nepenadn JaHHBIX)

Ha Bpems aurmiomMHOro mpoeKTupoBaHus nepes ctynenTkoin Mockanenko O. H. ObI-
J1a TIOCTaBJICHA 3ajla4a pa3padoTaTh BEICOKOCKOPOCTHYIO CUCTEMY Tepe/auu JaHHBIX I10 3a-
HATHIM TEJIC(POHHBIM JTUHUSAM. TeMa SBISIETCS aKTyaJlbHOM, T. K. MHOTHE a0OOHEHTHI, UMEIO-
IMe A0Ma KOMIBIOTEPHI, I BBIXOAA HA KOJUICKTUBHBIE CETH NEPEAAYM JAHHBIX MUMEIOT
TOJIBKO TeJIe(OHHYIO JTUHUIO CBSI3H, MO0 KOTOPOM MOTYT BECTUCh WHTEHCUBHBIE PAa3TOBOPHI.
[IpoGnema «rocnenneit MU MPU pa3pabOTKE BHICOKOHANIEKHBIX CUCTEM TEepeayu JaH-
HBIX SIBJIIETCS OCHOBHOM IIPU CO3[JaHUU MOJIOOHBIX CHUCTEM.

Mockanenko O. H. Ha ocHOBaHMM aHanu3a OOJBIIOTO KOJIMYECTBA CHEIIUATHU3UPO-
BaHHOUM JNHUTEpaTyphl MPOHU3BENIa BHIOOP YACTOTHOTO AUANa3oHa I IMepeiadd JaHHBIX B
000X HaMpaBJIEHUSX U MPEIJIOKUIIA IS TIOBBIIICHUS] JOCTOBEPHOCTH Tiepeiauyl nHpopma-
MY TPUMEHHUTD PEIIAIOIIYI0 OOpAaTHYIO CBA3b.

B nporecce npoextupoBaHus ObUIM pa3pabOTaHbl aIrOPUTMbl (DYHKIIMOHUPOBAHUS,
CTPYKTYpHbIE W NpPUHIUINUATIBHBIE cXeMbl. Cuctema pa3paboTaHa Ha COBPEMEHHOMW »iie-
MEHTHOU 0a3e ¢ HCIOIB30BaHNEM PIC KOHTPOJUIEPOB.

[TpuBeneHHbIE pacyeThl U MPOrpaMMHOE OOECTeUeHUE — 3TO PE3yJIbTaT BBICOKOA(-
(dbexTuBHON pabOTHI HaJl TEMOW U YMEHHS UCIIOJIb30BaTh TEXHUUYECKYIO TUTEPATypy U MPH-
MEHSTh Ha MPAKTUKE 3HAHUS, TTOJIYYCHHBIE 32 TObl 00YUCHHsI B YHUBEPCUTETE.

PaGota Haj mpoekToM Benach PUTMHUYHO M B COOTBETCTBHH C KaJleHIApHBIM rpadu-
koM. [losicHuTenbHas 3anucka U rpadpudeckuil Marepuan oQpopMIIEHbI aKKYPaTHO U B COOT-
BercTBUU ¢ TpeboBanusimu ECK/I.

Pe3ynbpTaThl, OMy4eHHBIE B AUILIOMHOM IMPOEKTE, UCIOJIb30BaHbI B pa3paboTKe CH-
CTeMBI Tepeaaun TUCKPETHOW WHQOpMAIUU, KOTOpash PEKOMEH/JIOBAaHA K CEPUMHOMY BBI-
IIYCKY, O UEM CBUJIETEIILCTBYET AKT BHEPEHHUS, IPUIIAraeMblil K ITOSICHUTEJIBHON 3aIIHCKE.

Jumiomusiii npoekT Mockanenko O. H. COOTBETCTBYEeT TEXHMYECKOMY 3a/JaHUIO,
OTIUYAETCS TIIYOOKOW MPOpaOOTKOW TEMBI W BBITIONIHEH C MPUMEHEHHEM COBPEMEHHBIX
MIPOTrPECCUBHBIX TEXHOJIOT .

Cuwraro, ytro Mockanenko O. H. ocBomiia TEXHUKY WHXKEHEPHOTO MPOEKTUPOBAHUSI TEX-
HUYECKUX CHCTEM, TOJrOTOBJICEHA K CaMOCTOSATENLHOU paboTe mo crenumansHocty 1-53 01 07
«HbOpMaITMOHHBIE TEXHOJIOTHH U YIIPABIICHHE B TEXHUYECKUX CUCTEMaxX» U 3aCTyKUBAET MPH-
CBOCHHUS KBATU(HKAIIMI WHXKEHEPA TI0 MH(POPMAITMOHHBIM TEXHOJIOTHSIM U YIIPABIICHUIO.

PykoBogurens npoekra:
I-p TEXH. HAYK, HAYaJIbHUK CEKTOpa

nHpopmanmoHHbIX TexHoioruit HAH bemapycu M. H. Peyt
IO CH

23.01.09
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NPUJIOKEHUE K
(o0s13aTesIbHOE)
IIpumep opopmiieHns pelieH3UN HA JUIIJIOMHBIH MMPOEKT
(k mynkry 1.4.7)

PELHEH3UA
Ha JUIUIOMHBIN MPOEKT CTyJeHTa (paKynbTeTa HHPOPMAIIMOHHBIX TEXHOJIOTHIA U YIIPABIICHUS
VYupexnenus: oopazoBanus «benopycckuii rocyapcTBEHHbIN YHUBEPCUTET MHDOPMATUKH
U paaunodnexTponukn» Pagesnua Cepres MBanoBuda Ha Temy:
«YCTpOICTBO KBAHTOBO-KPUNTOrpaHUECKOTO 3aKPBITHS HH(POPMALIUNY

JunnomHblid TpoekT ctyneHta PameBuua C. M. cocTOUT M3 CeMU JIMCTOB IrpaduyecKOro Ma-
Tepuasia U 161 cTpaHuibl MOSICHUTEIHHOMN 3aMUCKH.

Tema npoexTa SBJISIETCS aKTyaJIbHOM U MOCBAIIEHA Pa3pad0OTKe CUMIUIEKCHOM C aCHHXPOHHO-
CHHXPOHHBIM PEKHUMOM TE€peiaun, C KBAHTOBO-KPUNTOrpaPUIeCcKOi 3amuTo nupopmanuu (HaH-
HBIX U PEYM) CHCTEMBI epenadyn nudpoBoil nHpopmanuu. Pa3paboTka TaHHOTO YCTpOWCTBa 00Y-
CJIOBJICHA HEOOXOAMMOCTBIO CO3/IaHUSI CPEJICTB CBSI3U, HAACKHO 3alIUIIEHHBIX OT HECAHKIHOHUPO-
BaHHOTO JIOCTYIIA.

[TosicuutenpHas 3amKCcKa MOCTPOEHA JIOTHYHO U MOCIEA0BATEIbHO OTPakaeT BCE ATAIbl pas-
pabOTKU B COOTBETCTBUU C KaJCHAAPHBIM IIJIAHOM.

B nosicHUTEIBbHOM 3aIMCKE JOCTATOYHO IMOJIHO cliejaH 0030p COBPEMEHHBIX KpuITorpaduue-
CKHX METOJIOB T€HEpPAIMH CEKPETHOTrO KJF0UYa, YETKO M3JIOKEHBI METOJbl TEHEpAllUU CEKPETHOTrO
KJIF0Ya B KBaHTOBOM kpuntorpaduu. Pazpaboransl cxema npoaBHKeHUs HHGOPMAIIUU B KBAHTOBOM
KpunTorpaduu, KOHCTPYKIUH MEePeIaoNIero U MPUHUMAIOIIET0 YCTPONUCTB; BBIOPAHbI HCTOUYHUK U
JNETEKTOP €IUHUYHBIX (POTOHOB; MPEIOKEH MEXAHU3M, YIPABISIOMINUN MOIsIpU3aIMel OTIpaBIise-
MBIX B KaHaJ CBS3U (POTOHOB, KOTOPHIA OCHOBAH Ha MCIOJIH30BaHUU OMMOP(GHOMN MHhE303JIEKTpUY e-
CKOM OanKky B Ka4eCTBE MUKPOUCIIOIHUTEIBHOTO ycTpoiicTBa. [Ipon3Benen BbIOOp MeTOMa TIepeaa-
YU JBOMYHBIX CUTHAJIOB, pa3pabOTaHbl airOpUTMbl (DYHKIIMOHMPOBAHHUS, CXEMBI CTPYKTYPHBIE U
NpUHIMIIAATIBHBIE. B mpoekTe mpuBeneH TyOOKHUN aHAIUTUYECKUN 0030p HAyYHO-TEXHUYECKOU
JUTEPATYpPHl, [ PACCMOTPEHBI BCE BOIIPOCHI, KACAIOIINECS TEMbI poeKTa. [[puBeeHHbIE pacyeThl
U MPOrpaMMHOE oOecTieueHNe CBUIETENLCTBYIOT O MIyOOKHMX 3HaHHAX cTyaeHTa Panesuua C. 1. B
00J1aCTH TIPOCKTUPOBAHMSI MOJOOHBIX CHCTEM, YMEHUU PabOTaTh ¢ TEXHUUYECKOU JUTEPATYpOd U
MPUMEHSATH Ha MPAKTUKE HAanOOJIee pallMOHATbHBIE PEIICHHUS.

[To kaxx1oMy paszey U B IEJIOM 10 JTUINIOMHOMY MPOEKTY MPUBEIEHBI apryMEHTHPOBAHHBIC
BBIBOJIBI.

[TosicuutenpHas 3amucka U rpaguueckuii Marepuan ohOopMIIEHBl aKKypaTHO M B COOTBET-
ctBuu ¢ TpedboBanusmMu ECKJI. Cuntaro, 4To mpencTaBieHHbIE MaTepPHabl MOTYT OBITh UCIIOIB30-
BaHBI MPHU pa3pabOTKe MPOMBINIIEHHBIX CHUCTEM, a TAKXe CTYJACHTaMH IMPH H3yUYEHUU COOTBET-
CTBYIOIIUX Pa3/elIOB TUCIUILINHBI « Teopus nepegaun HHGOpMAITHI.

3ameqaHus:

— MIpU pacyeTe YHUClIa CTPOUTENBHBIX JUIMH B BbIpakeHUHW (7.1) AnuHA pereHepaTHBHOTO
yuactka npussaTa 80 kM, B TO ke Bpemst 1o T3 paccrosinue nepeaaun 10 100 kwm;

— IMIPU pacyeTe NOMEXOYCTONUMBOCTH HE YKa3aH TUII ITOMEX, KOTOPbIE AEUCTBYIOT B JINHUHU CBSI3H;

— IIPH pacyeTe y3/1a TaKTOBOW CHHXpoHHU3amu# (C. 89) OTCyTCTBYeT 0OOCHOBaHHME BBIOOpA
JeCATUTAKTHOTO peructpa capura DD3.

B menom AWTUIOMHBIA MPOEKT BBHITIOJHEH TEXHUYECKH T'PAMOTHO, B MOJHOM COOTBETCTBUH
C TEXHUYECKHUM 3aJlaHUEM Ha TPOSKTUPOBAHUE M 3aCTy>KUBAET OIEHKU JECATh 0AJUIOB, a JUILIOM-
Huk Panesuu C. U. — npucBoeHus kBauUKaIy HHKEHEPa 0 aBTOMAaTHYECKOMY YIIPABICHUIO.

Penensent
KaHJ. TeXH. HayK, Ipodeccop
kadenpst U”TAC BI'YUP M. II. PeBoTiOK

MOITHNCH

23.01.09
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MHNPUJIOXEHUE U
(cmpaBo4YHOE)
IIpumep odopmiieHns1 aKTa BHeAPEHUs Pe3yJbTATOB TUILIOMHOTO
NMPOEKTA B YUeOHbII Mpo1ecc
(k mynkry 1.5.3)

YTBEPXJIAO
[IpopekTop no yuebHoi pabote

E. H. ’KuBniikas
2010 .

AKT BHEJIPEHUA

pe3ynbTaTOB IUILIOMHOTO MPOEKTA B Y4EOHBIN Mpoliece

MBI, HKENOANKUCABIINECS: HAaYaJIbHUK YUYEOHO-METOAMUYECKOTO YIpPaBIEHUs
CwmupnoB B. JI., 3amecturens AekaHa paxkyibreTa HHPOPMALMOHHBIX TEXHOJIOTUN U
ynpasieHus 1o yueOHou padore CronbanoB H. A., 3aBenyromuii kadenpoit cucrem
yrpasienus Mapkos A. B., ¢ oqHO#N cTOpOHBI, 1 ucnionHutens v [1. I'., cTygent
rp. 422402, ¢ npyroii croponsl, coctaBunu Hactosmuid AKT BHE/IPEHUS pe-
3yJbTAaTOB AUIJIOMHOIO MPOEKTa Ha TeMy: «YcTpoilcTBa HU(POBONH MOAYISUUUA U
TEMOIYJIALII).

[lo pe3ynbraraM, MOJIYYEHHBIM B JIUIJIOMHOM MPOEKTE, MOATOTOBIEHBI METO-
IUYECKUE yKa3aHUs, OoCTaBieHa JlabopartopHas padota «LudpoBbie BUIbI MOIYyIS-
IIMK» 10 JuctuuIiuinHe « TememMexaHuka» Jjis CTyIeHTOB crneruanbHoctu 1-53 01 07
«MHpopMalOHHBIE TEXHOJIOTUN U YIIpaBJICHHE B TEXHMUYECKHUX CHUCTEMax», paspa-
00TaHa METOJMKA MCCIIEOBaHUs CIEKTPOB CUTHAJIAa U MMOMEXOYCTOMUYMBOCTH, MpPE-
JI0’)KE€HA METOAMKA TeHEPUPOBAHUS MHIMBUYaIbHBIX 3aJaHUM.

VYuebusiii 3pdextT paboThl 3aKIIOYAETCS B MOBBIIIEHUU YPOBHS MOJATOTOBKH
CTYJICHTOB B 00JIaCTH TEOPUH TIepeaaun nH(OpMaIuu.

1. Hauansauk YMY Hcnonaurens
B. JI. CmupHOB . T'. I'nunb

INOAIHNCH MNOAIHNCH

2. 3am. nekana 1o yueOHou padore ®DUTuyY
H. A. Cron6anos

oA CH

3. 3aBenyrommii kadenpoit CY
A. B. Mapkos

IOAIKNCH
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HPUJIOKEHUE K
(cmpaBo4HOeE)
IIpumep opopmiieHHus CIPABKHU 0 BHEAPEHUHU Pe3yJbTATOB AAHHOM
padoThl (k myHKTy 1.5.3)

CnpaBka
O BHEJPCHUH PE3YIbTATOB JUILJIOMHON PabOTHI
Ha TeMy: «CucteMa 00yueHHs KaTuOPOBKH pOOOTOBY
cTyeHTa daKkyabTeTa HHHOPMAIIMOHHBIX TEXHOJIOTHHN U yIIPaBICHUS
Yupexaenus oopazoBanus «beaopycckuii Tocy1apcTBEHHBIM YHUBEPCUTET
UH()OPMATHKU U PATUOITICKTPOHUKI
Kimmmurka Anekcanapa CepreeBuda
B pou3BoACTBO Ha PYII « MuHCKuii 3aBOJI aBTOMATUYECKUX JIMHU

PazpabotanHoe mporpaMMHoe oOecrieueHrue U METOuKa KATMOPOBKH MTPUMEHE-

HbI B CUCTCMC YIIPABJICHUSA IIPOMBIIIJIICHHBIMHA pO6OTaMH, 9TO ITO3BOJINJIO 3HAYUTCIIb-

HO COKpPATUTb BPCM: HA ITOATIOTOBKY IIPOHU3BOACTBA.

3aM. rinaBHOro nHxeHepa M3AJI H. . Munun
noAnucCh
HauvanbHuk nexa C. A. Cepreesn
noAnucCh
MII
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HNPUJIOKEHUE JI
(o0si3aTesibHOE)
Pa3mepsbl noJieil TeKCTa, pacnosioKeHnue 3aroji0BKoOB,

MOPSAAKOBOI0 HOMepa CTPAHUIIbI HA JiucTe popmaTa A4
(x mynkTam 2.1.2; 2.1.3; 2.2.5; 2.2.6, 2.3.8, 2.9.1 — 2.9.3)

210 MM >
165 mm (e meHee 60 OYKB)

5 3HaKOB

Bepxuee none 20 mm

250 mm (40 £+ 3 cTpOKH)

IIpobenvhas cmpoka

BTOpPOro pasaeja

IIpobenvhas cmpoka

TeKcIr IIEpBOTO OJpa3aecia,

2 3ATOJIOBOK BTOPOT'O PA3JIEJIA
MPONOJI)KEHUE 3ATOJIOBKA PA3JIEJIA

2.1 3aroy10BOK nepBOIro nmoapasaesia

I Ilpobenvnas cmpoxa

2.2 3aro0J10BOK BTOPOro noapasaena )

Ilpobenvnas cmpoxa

2.2.1'TlepBbIit MyHKT Moapas3aena

JleBoe moie 30 MM, HE MeHee

I Ilpobenvras cmpoxa

2.2.2 BTopoii MyHKT Moapa3aena
BXOJSAT CIEAYIOIINE OJIOKH:

5 3Ha1<013>

297 MM

0)

10 3HakoB 1)

MPEABSABIAIOTCS TPEOOBAHMUS:

2)

B)

[Ipumeuanne —

[Tocnennss ctpoka TekcTa

[IpaBoe nosne 15 MM, HE MeHee

5 3HaKOB
) TTosicHEeHHE CHOCKH

Hwxuee mone 27 MM

OT HIKHETO Kpas JIHCTa 23
JI0 KOJOHIUGPHI 17 MM t
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6 3AT'OJIOBOK HIECTOI'O PA3AEJIA

IIpobenvnas cmpoka

6.1 3aroJ0BOK IMEpPBOTO MOIpa3/Ieia MECTOro pasueia

6.2 3aroJ0BOK BTOPOTO MOJpa3eiia MIecToro pa3ena
[IpuBeneHHBIM K Bally ABUTraTENIsl MOMEHT
, BBIYHCIIAEM 110 popMyIie

MHEPLIUK HAaTPy3KH J KT* M2

Ipobenvnasa cmpoxa
vZ max 6.1
J..=(m+m,)2L——:> ( . )
ap ( 1 Z)VEB max
I Ipobenvras cmpoka
rae mp—

mo—

6.3 TexHUKO-3KOHOMUYECKHE TTOKA3aTeIN MPUBEICHBI B Ta0IHIE 6.1.
Ipobenvnas cmpoxa

Tabmauua 6.1 — Hazsanue tadauibl
Bropas ctpoka Ha3BaHUsS

IIpumeuanue —

IIpobenvnas cmpoka

6.4

[Ipumeyanus

1

2

6.5
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HPUJIOKEHUE M
(o0si3aTesibHOE)
Pa3mepsl (popMyJ1 M MX PACIIOJIOKEHHE
B TEKCTE MOSACHUTEJIbHOM 3aNUCKHU (K MYHKTY 2.4.3)

IIpobenvHnas cmpoxa |

dopn+d1pn_1+d2p'”_2+...+dn 24 MM (6 UHTEPBAJIOB)

IIpobenvhas cmpoka Y

Ilpobenvnas cmpoka A

y(t) =1J: K (1) [X('[ —17)+n(t- T)]d‘c 32 MM (8 uHTEpBAIIOB)
0

Ilpobenvnas cmpoka

IIpobenvras cmpoka
b p" ! +b,p" % +..4+Db  p+b,
dop" +d,p" +..+d, p+d,

IIpobenvnas cmpoxa Y

e(p) =

32 mm (8 uHTEpBAJIOB)

Ilpobenvras cmpoxa . A
Kug (P)Sx(P)] ] Sni(P)
i=1
Kj*( p) = 1#) 48 mm (12 uHTEpBAIOB)
m m m
Sx(P)| 2T 1Sn (P) |+ 1Sn (P

i=1k=1 i=1

k=i |

Ilpobenvnas cmpoka
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NPUJIOXKEHHUE H
(o0s3aTEIBLHOE)
Ipumep opopmiieHUs CTPAHUIBI OACHUTEILHOM 3alIMCKH
¢ WJIIOCTPAIUeH, PACcIoJIOKeHHOM MeKAy ad3anamMu
(x myHKTY 2.5.3)

B nudpoBoil cucteme ynpaBieHHs, CTPYKTYpHasl CXeMa KOTOpPOM M300pakeHa Ha pu-
CyHKe <HoMmep pucynka>, Berauciautenb CP pgomonHeH cnenuanbHoli cekuuei CPS nms BbI-
YHCICHHUS KOJOB CHHYCAa M KOCHHYCA JKEJIaeMOT0 U3MEHEHHS YIJIOBOTO IOJIOKCHHUS o BBI-
xomHoro Baia cucteMsl. Kompr Ny =Nycoso # Ny, = Ngsina, rae No— MacTaOHbIi KOZ,

COOTBETCTBYIOIIHI 3HAUCHUIO CHHYCA U KOCHHYCA, PABHOMY €IMHUIIC, 3aHOCATCS B PETUCTPHI
RG1 u RG2 coorBeTCTBEHHO.

CP CPS
RG1 RG2 Uvz U3zv
v U U |%AueAvveMeq
Ulyy UR +—
U2 |2 K(p) |<— BR
2
A U
Us TC
A

IHp06eanaﬂ CTpOKa

PucyHnok <uomep pucynka — noopucynounas noonuce>
[IpoGenbHas cTpoka

dakTryeckoe U3MEHEHHE yria MOBOPOTa [3 Bajla CHCTEMBI Mpeodpa3yeTcst HHIYK-
TocuHOM 7C B U3MEHEHME aMIUIMTYJ CUTHAJIOB
U, =Up, sinsinogt; U, =U, cosBsinmt. (2.1)
OTH CUTHAJIbl UCHOJB3YIOTCS B KaueCTBE MCTOYHUKOB IUTaHMs NpeoOpa3oBaTesei
Ul,, u U2,,, KoTopble (JOPMHUPYIOT Ha BHIXOJAaX CHTHAJIBI

U, =U;Ny;/Ng = U, sinocospsin gt (2.2)

UZI:UZNUZIN0=UmCOSasinBsinw0t. (2.3)

! !

Hemonynsarop UR ocymiecTBiasieT JeTEKTUPOBaHKUE U BblUMTaHue Moayned U, uU, .
B pesynbrare Ha ero Beixoae hopMupyeTcs: HanpsiKeHne

U =|Uy| Uy =Upsin(o—B)- (2.4)
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HPUJIOKEHUE 11
(o0si3aTesibHOE)
IIpumep opopmiieHuss npuioKeHus (K MyHKTY 2.7.3)

Homorpamma i1 onpeesieHusi ONTHMAJIbHBIX IAPAMETPOB HACTPOUKH
IIN-peryasiTopa no ycJOBHI0O MAKCUMAJIbHOI0 OBICTPOAEHCTBUS

[lepenatounas ¢pyuxius [11-perymnstopa

K,(Ts+1)

WI/I(S): Ts
u

[lepenarounas pyHKUMS 00BbEKTA

K06
Tes+1

(o]

—ST

W06 (S) = €

KHKOG

T/t

8,0

6,0

4,0

T/t

2,0 N \
KiKos \
1,0

0:8 \
05 ~ N

0,4 S~

/

0,2

0,1

0,2 0,4 0,6 08 1,0 ™/ Tos
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NPUJIOKEHHUE P
(cmpaBo4HOeE)
IlepeyeHb TeHCTBYIOLIUX IOCYIaPCTBEHHBIX CTAHAAPTOB

[Tepeuens crannaproB ECK/, ECTI u ECII/] exeroqno oOHOBIsSETCS € yue-
TOM BHOCHUMBIX H3MEHEHUH U H3AACTCI Y4eOHO-METOJUYECKUM YIIPaBICHUEM
BI'VUP B snektponnom Buje Ha caiite BI'YUP: anpec «Mudpopmanmonnas 0a3a
YMY = IIpunoxenne P x CTI».
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MNPUJIOKEHUE C
(cmpaBo4YHOE)
IIpuMepsl yCJIOBHBIX 0003HAYECHUI 3JIEMEHTOB, YCTPOMCTB
Ha dj1ekTpuuyeckux cxemax no ECKJI

Tabnuua C.1 — OcHOBHBIE YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB U YCTPOUCTB
Ha DJICKTPUYECKHUX CXeMax

HaumenoBanue byksenroe ['paduueckoe o0o3HaUEHHE
o003HaYeHHE
1 YerpoiictBo (o0riee
A 0 0
0003HaYEHHE) - =t
15 20
2 IIpeoOpa3zoBaremnu: B
TPOMKOTOBOPHUTEND BA
=
<|3
3
60°
TepMonapa BK
%ﬁ
3 Konnencatop
MOCTOSIHHON €MKOCTH C ®
1,5
4 CxeMbl UHTETpaJIbHbIE: D
aHAJIOTOBBIE DA Cwm. moapaszaen 3.5
uudpoBbie DD Cwm. moapasznen 3.4
<
5 Ilpenoxpanurens FU 10
r
0 7
6 Jlazep G iy
15
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[Tponomkenne Tabnuipt C.1

CUHXPOHHBIN F€HEPaTOp

bykBennoe
HaumenoBanue I'paduyeckoe ob6o3HaAUCHUE
0003HaYCHHE
—
77 JlamIiia HaKaJIMBaHUS HL @
R4
8 3BOHOK HA %7
(o]
9 Pene KA
12
R4
10 Karymka M"HAYKTUBHOCTH L M
11 MammuHa 3aeKTprudecKas:
o01ree 0003HaUYECHUE M

TeHEPaTOP MOCTOSTHHOTO TOKA G @
JIBUTATEIIb TOCTOSIHHOT'O TOKa M @
TeHepaTop MEPEMEHHOTO TOKa G

f"'\_‘,
JIBUTATEIb TIEPEMEHHOT'O TOKa M

)

) @
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[Tponomxenne Tabmuis C.1

bykBennoe I'paduueckoe
Hanmenosanune
o0o3HaueHue o0o3HaueHue
CHHXPOHHBIN JIBUTATEIh MS @
CeJbCUHBI:
o01iee 0003HaUEHHE 7 ’I
CEJIbCUH-IaTYUK X :@
12 ITpubop AmeKTpor3MepUTEIbHBIN:
MMOKAa3bIBAIOIINH P i'
peryaupyronmin
Lo
—
15
o <
UHTETPUPYIOIIUN
<
—
10
AVAE:
—
13 Ocmumnorpad P

15
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[Tponmomkenne Tabmuis C.1

HaumenoBanue byksenroe I'paduueckoe o6o3HaUECHHE
0003HaYCHHE
s
14 Pe3ucrop R 10
‘ o
—
15 Beikiroyarens SA ) ‘ \
6 min
3 min . 3 min
Ny
16 [lepeknrovyaTenb MHOTOMO3UIU- SA
OHHBIN
© 4 N
17 Jtuon VD 3 ] ©
5
18 Tpan3zucrop VT Cwu. pucynok 3.10
19 OnTposn:
JINOJTHBIN —
TUPUCTOPHBIA — VD
N Cwm. pucynok 3.11
pPE3UCTOPHBIA — —
TPaH3UCTOPHBIN VT
20 CoenvHeHUE KOHTAKTHOE X Cwm. pucynok 3.7
r
21 I'enepaTop 3BYKOBBIX YaCTOT G =~
22 BeinpssMuTenb Uz -
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[Tponomxenne Tabmuis C.1

byksennoe
HaumenoBanue y I'paduyeckoe obo3HaueHUE
0003Ha4YeHHE
23 Moayastop ¢ AByMs. OOKOBBIMH UB(MD) HyANdN
MOJIOCAMHM YaCTOT Ha BBIXOJE () ucpp. Texu =
24 JlemomynsiTop ¢ AByMsI OOKOBBI- UR(DM)
™ ey

MH I1OJIOCaAMH 4aCTOT

() uudp. TexH.

25 IMIyibCHBIE BUIBI MOYJISIIIAN

dazonmmyabcHas O1M e
Y4aCTOTHO-HUMITY/IbCHASI UM _ﬂ_
AMIUTATYIHO-UMITYJICHAS AUM _’$|_
BPEMsI-UMITYJIbCHAs BUM , IQ‘ |
IUPOTHO-UMITYJIbCHAS HINM _‘qi
widposas Kooas _I1*

26 HenpepbIBHbIE BUJIbI MOAYIISILIMN:

YaCTOTHAs UM /I\ f

> f
¢bazoBas oM /I\(P

> f
aMIUIUTYHas AM T A

s f
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[Tponomkenne Tabnuipt C.1

byksennoe
HaumenoBanue y I'paduueckoe obo3HaueHUE
0003HaYEeHHE
27 ®unbTp
HU)KHUAX YaCTOT OH A
o~
BEPXHHUX YaCTOT OB —
— ,*’ p—
IIOJIOCOBOM [o ~+
—~—
PEKEKTOPHBIN P® ~
— *
28 Penykrop Q q

29 T1oTOK *KHAKOCTH

30 IloTok raza

60°

31 JIuanr MeXaHUYECKOM CBSI3U:

B TUAPABIIMYCCKUX U ITHCB-
MAaTHYECKHUX CXEMaXx

B DJICKTPHUYCCKUX CXEMaxX
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MNMPUJIOXEHUE T
(cmpaBo4YHOE)
Enunuubl pusnyeckux BeJUUYNH

Ta6muna T.1 — OcHoBHBIC Ppu3HUECKHUE BEHMUYMHBI U euHUIBEI CU
CuMm- | Hammenosanume | OO0o3HaueHUE

Bennunna Pa3zmepHoCTB
BOJI CIMHUIIBI S IMHUIIBI

Jnuna l Mertp M, M L
Macca m Kunorpamm KT, Kg M
Bpewms t Cexynnaa C,S T
Cuna 31eKTpUYeCcKOro Toka I Awmmep A A I
TepMoanHamMuueckas TeM-

neparypa T KensBun K, K Q
Cuna cBeta I Kannena K1, cd J

Ipumeuanue — JlonmyckaeTcs NMPUMEHATH Takke Temneparypy Llenscus (06o3Ha-
yenwe t), onpenengemyto Beipakenuem =T —To, rae To = 273,15 K

Tabnuua T.2 — [IpousBoansie equauIpl CH MexaHHUeCKUX BEIMYUH

Cum- HaumenoBanue Oo6o3nauenue | Pa3mep-
Bennuuna
BOJI CIMHUIIBI CIUHUIIBI HOCTh
[Tnockuii yroa a Pagnan pan, rad —
[Tnomans S | KsagparHslii MeTp M2, T2 L2
O6bem V | KyGuueckuii metp M, 1 L3
CKOpOCTh v | Metp Ha cekyHmy m/c, m/s LT
Yckopenue a Mertp Ha cexyHay B
KBajipare m/c?, m/s? LT 2
VYrioBasi CKOPOCTh ® AP ’
VrioBoe yekopenue . | Pamman na cexynny pan/c, rad/s T
Cuna Pannan Ha cexyHny B
F KBajpaTe pan/c?, rad/s? T2
MomMeHT cuibl M R
HrroToH H, N MLT-
MowmeHT uHepIMHy (TUHAMHE- ey
YecKuii MOMEHT HHEpLIHH) ] HetotoH-meTp H-M, N'm ML“T
Pa6ora A Kunorpamm-merp B
KBaJpare Kr - M2, kg-m? ML?2
MomHocTh N P ) o
’ Jxoynb Jx, J ML T
OHeprus E oo 3
Bart Bt ML=T
Jxoymnb Jx, J ML?T -2
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Tabmuna T.3 — IlpousBoausie enunuibl CU s1eKTprUUeCcKUX 1 MarHUTHBIX BEJTUYMH

O6o03Ha-
HaumenoBanne Pa3zmep-
Benmuuunna CuMBOI JeHHe
€ IUHHUIIBI HOCTh
€ IUHHUIBI
KonunuecTBo anekTpruyecTBa Q Kynon Ku, C Tl
DIEKTPUYECKOE HANPSKEHUE U BonbT B,V L2MT31
Hanps>keHHOCTB 371€KTpUYECKOoro
OIS E Boner Ha MeTp | B/M, V/Im | LMT3I
EMKkocCTh C q)apa/:[a q), F L72M71T4|2
ConpoTusieHue R Om oM, Q | L’MT?I?
IIpoBOAUMOCTH G Cumenc Cm, S | LPMITP
Wmnenanc Z Om Om, Q | L°MT3I7?
2173
DneKkTpuyecKkas MOLIHOCTh P Barr BT, W ML-T
DnexTpuyeckasi SHeprus W Joxoyib JUx, J ML2T 2
HanpspkeHHOCTh MarHUTHOTO
HOJIS H Awmrep Ha MeTp | A/m, A/m L1
MarHuTHBIN TTOTOK (0] Bebep B6, Wb | L2MT I
MaruuTHas MHIYKIHS B Tecna Tn, T MT2L
WHIyKTHBHOCTH L Cenpu I'n, H L2MT 2|2
Ta6muna T.4 — [IpousBoansie eauauipl CHY mepunoandeckux MpoIeccoB
HaumenoBanue | OGo3nauenue | Pa3mep-
Bennuuna CumBon
€ IUHUIBI € IUHUIBI HOCTh
da3za koacOaHui ¢ Paguan pan, rad -
I[Tepuon T CekyHpa c, S T!
Yacrora nepuoan4ecKoro f,v I'epu I'y, Hz T1
npoiiecca
HacToTa BpanieHus n OGOpOT B CEKYHTY cl st T
Koa¢ddumuent 3atyxanus S CeKyHza B MUHYC
TIEPBOIi CTENEeHN cl sl T1
VYrioBas yacToTa ® Panuan B cexynny | paalc, rad/s T
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HPUJIOXKEHUE Y

(cmpaBo4YHOE)
CooTHOlIEeHNEe MEXKAY eTUHNIAMU (PU3NMIYECKUX BeJIUYHH

Ta6muma Y.1 — KoaddunmenTs nepecuera Gu3nuecKux BeIUUHNH

HanmenoBanue CooTHOIICHHE ¢ eAMHUIIAMHI
O6o3HaueHue
BEJIMYMHBI Ccu
[inockuit yrod:
rpajayc 0 1°=0,017 pan
MHUHYTA N 1'=2,9-10%pan
CeKyH/1a A 1"=4,8-10"%pan
[TomHBIH yTOI, 000POT — lo6 = 6,28 pan
YacroTa BpalieHus:
000pOT B MUHYTY 00/MUH 1 06/Mun = 1 mun*= 0,0167
000pOT B CEKYHY 00/c ct
106/c=1ct
VYrioBas CKOpOCTh:
TOJIHBIN YTOJl B MUHYTY — 1 =0,105 pan/c
Cuna, Bec:
JTAHA JTUH 1 oua=1-10°H
KWJIOTpaMM-Cuia KI'C I xrc =9,81 H
JlaBneHue:
KuniorpamMmm-cumia Ha KBaJpaTHBIN
CAHTHMET]P Kre/cm? 1 krc/cm? = 98066 I1a
MUJUIUMETP PTYTHOTO CTOJI0A MM PT. CT. I mm pr. cT. = 133,3 I1a
MUJUTUMETP BOJISTHOTO CTOJI0A MM BOJI. CT. 1 MM Bog. cT. = 9,8 Ila
PaGota, sneprus:
5pr 5pr 15pr=1-107"JIx
MOIIHOCTE:
JIOIIauHas cuia 7. C. 1 1. c.=736 Br
5pr B CEKYHJLY spr/c 1 spr/c =1:107 Br
Hamnpsbkenne (MexaHUUECKOe):
KHJIOTPaMM-CHJIa Ha KBaJIpaTHBIN
MUJUTHMETP Krc/MM2 1 xkre/Mm? = 9,8-10°I1a
MOMEHT CHJIBIL:
KWJIOTpaMM-CHJIa-METP KICM 1 xrem = 9,8 Hm
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HNPUJIOXKXEHUE @
(cmpaBo4HOeE)
AJpaBuThI

Tabmuma ®.1 — Pycckuii andaBut

&}
) 2
mm V| o|n D X| ™ S ix(g|lsS|x c|Qlo| & S x| > 3| F| 0| 3|
S| B
=| ©Q
= =
= 3|3
> 25
2 | |<jujajv|x Xlo|x|S|x|/g|ls|zjolc|a|o|~|>e|x|T/>I|T a5 a
B g
Q
z | =
mm ||~ M| o gl el =l E El e o = S x| F| |l H|l e | B
& | E
) o
=
s |2
2| E am || Xl S |2 R|S|T|0OE|~|0|H x| T|= 55| | 2|
=~ 1&
=
= g = s
= o 2 S x
2 5 8l alela 28| =|=5|2|5|3|8|c|2|&3|2|~T| s & 2 5 g &5 =|EE
g0 o m3 WS
i M a
m Ol el v R| o = x| sl sl al ol R R 23T 0| B 0
7 |
g |9
& | g =R~ X XXX |23 S| n|oRa x>0 x> F(F w |[J]| <
S | o Ol Al =X B oo = | 2| | 2| = |l al of & S x| Tl Bl H| & | ]|
£ |
=g
B || = = | o = EIS T | O (x| I8 H| e 3]
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[Tponomkenne Tabnump O.1

TMeuathbic GyKBHI Hasparie PykonucHbie OyKBBI Byksel Hﬁ;ﬁg{:ﬁmoro
npsiMbIe KypCHBHBIC Oyxs IPOMHUCHBIC | CTPOYHBIC | MPOMHUCHBIE | CTPOYHBIC
C) 3 2 9 3 C) 3 3 3

1O 10 {0, 10 10 IO (0] o (o]
A s A A s A s A A
Tabnuma @.2 — Jlatunckuit andasur

ITeuatHbie GYKBBI Hassanue PykomnucHeie OyKBbI ByKBHHi;?/IIij?;{)THOF 0
IIpsAMBIC KYPCHUBHBIC 6YKB ITPOIMUCHBIC CTPOYHBIC IMPOIMUCHBIC | CTPOYHLIC
A a A a a A A a
B b B b 03 B 8 B b
C Cc C c 1 C C C c
D d D d i} D d D d
E e E e e E e E e
F f F f i) F f F f
G g G g 3 (K2) G g G g
H h H h Xa, amr H h H h
I i I i u | i I i
J ] J i ot (5km) J j J j
K Kk K k Ka K k K k
L | L I €311 3 L | L I
M | M m M M m M I
N m N n 9H N n N m
0) 0 (0] 0 0 [0) 0 (0] o]

P lp [P |0p > P p P P
Q | a | Q | ¢ Ky Q q Q q
R c R r ap R r R r
S S S S 3C S S S s
T t T t T T t T t
U u U u y U u U u
V Vv \Y v B V Vv \Y v
W W W W yOIB-B3 W w W w
X X X X UKC X X X X
Y y Y y Urpek Y y Y y
Z V4 Z z 3eT Z 7 Z z
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Tabnuna @.3 — I'peueckuii andaBut

[TeyaTHble OyKBbI

Pykonuchble OyKBbI

BykBBI CTaHIaPTHOTO
mpudTa

HaszBanue
MpomECHEe CTpOUHbIE 6yKB IPOIIMCHBIC | CTPOYHBIC IMPOIUCHBIC | CTPOYHBIC

A o anbda A a A o
B B Os1a B B B B
r y raMma I 4 r Y
A d AenbTa A o A d
E € AIICHJIOH E P E €
Z ¢ 133Ta Z ¢ z d
H n 3Ta H H n
Q) 0 T9TA o 0 9 ) 6 9
I 1 Hora I l I 1
K K Karra K K K K
A A aMo1a A A A A
M u MIO M yzi M u
N \Y HIO N v N \%
E 3 KCH E 4 E &
0) o) OMUKPOH 0 o) (o) 0
I1 o v 7 T n T
P p po P P P p
)y c curma J o )2 o
T T Tay T T T T
c L UTICUIIOH c v G ¥
® 0 bu @ ® ) ¢
X X X" X y4 X X
b4 \V ncu Y /4 '/ \j
(@) ® oMera (e; 0] Q )
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CTAHIAPT ITPEATIPUATUA

JAUIJIOMHBIE ITPOEKTDBI (PABOTDI)

OBIIME TPEBOBAHUA

CTII 01-2017

PaszpaboTuuku:

HMomanoB Anekcannp Tumodeerud
Copoxka Huxonaii Mnbuy

Koppexkrop E. 4. I'epman
Kowmmnbrotepras npaska, opuruHan-maket M. B. Kacabyyxuii

[oanucano B neyats 28.11.2017. dopmat 60%84 Y/16. Tapuutypa «Taiimcy.
Otnedarano Ha pu3orpade. Yo ned. 1. 10,0. Yu.-uzn. 1. 10,0. Tupax 50 sk3. 3aka3 354.

Wznarens u nonurpaduyeckoe UCIIOTHEHHUE: yUpexieHne 00pa3oBaHus
«benopycckuii rocy1apcTBEHHbIN YHUBEPCUTET UH(GOPMATUKU U PATUOITIECKTPOHUKI.
CBHIIETENBCTBO O FOCYIapCTBEHHON PETUCTPALIMU U31ATEINs, U3TOTOBUTEIS,
pacrmpocTpaHuTens nedatabix u3ganui Nel/238 ot 24.03.2014,

Ne2/113 ot 07.04.2014, Ne3/615 ot 07.04.2014.

JIIT Ne02330/264 ot 14.04.2014.

220013, Munck, I1. BpoBku, 6



