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1 OPTAHU3BAIIUA JUITJIOMHOI'O TIPOEKTUPOBAHUA

1.1 O01mue moJI0KeHuA

1.1.1 Junnomublid mpoekT (paboTa) sSBIASETCS BBITYCKHOW KBaJIM(PUKAIMOHHOM
paboTol, TpeAcCTaBISIONIEH C000W 3aKOHYEHHYI0 CaMOCTOSTEIBHYI0 Hay4YHO-
HCCJIEI0BATENBCKYI0, KOHCTPYKTOPCKYIO, MTPOU3BOACTBEHHO-TEXHOJIOTMYECKYIO, UH-
KEHEPHO-IKOHOMHUYECKYIO WM OpraHU3allMOHHO-YIIPABIECHYECKYIO pa3pabdOTKy CTy-
JIEHTa-IUIJIOMHUKA, TO3BOJISIONIYIO OMPEACIUTh €r0 TEOPETHUUECKYI0 U IMpaKThye-
CKYIO TOTOBHOCTb K BBITIOJIHEHUIO COLIMATLHO-TIPO(ECCHOHATBHBIX 3a/1a4 M0 CIEIu-
aJIBHOCTH (CIIeIUaIU3aIiH).

1.1.2 ConepxaHueM OunjiomMHo20 npoekma SIBISIOTCS MPOCKTUPOBAHUE U KOH-
CTPYHPOBAHUE W3JIEHS B IIEJIOM WJIHM €ro (PYHKIIMOHAIBHO 3aKOHYEHHON YacTH, pa3-
paboTKa TEXHOJIOTMYECKOro IIpollecca MPOU3BOJACTBA, CO3JaHHUE ammapaTHO-
MIPOTrPaMMHBIX CPEACTB, HAXOXACHUE WHKEHEPHO-IKOHOMHYECKOTO U yIpaBlieHYE-
CKOT'O PEIICHHMS MO MOBBIIEHHUIO 3(P(HEKTUBHOCTH MPOU3BOJICTBA.

1.1.3 CoaepxxaHueMm ouniomHou pabomul ABISIIOTCS HAYYHBIE U SKCIEPUMEH-
TaJbHBIE MCCIIEIOBAHUS MO0 OJHOMY M3 HOBBIX BOIIPOCOB B O0JACTH CO3JaHUS Iep-
CHEKTHBHBIX TEXHUYECKUX CUCTEM, TEXHOJIOITMUYECKUX MPOLECCOB U MPOU3BOJACTB, UX
MH()OPMAIMOHHOE, aJTOPUTMUYECKOE U MPOrpaMMHOE OOecCredeHue; MOUCK WH¥Ke-
HEPHO-3KOHOMHUYECKUX M YIPABIECHYECKUX PEUICHUH, MOBBIIAOMMNX 3P(HEKTUB-
HOCTb IPOU3BOJICTBA.

1.1.4 TemaTuka IUITIOMHBIX IPOEKTOB M padOT €XKEroJHO pa3padaTbiBaeTCs
npopuINpyromUMHA KadeapaMu C y4eTOM CHEHHATIbHOCTH CTYACHTOB M JOJDKHA
OBITh CBsI3aHa C PEIICHUEM KOHKPETHBIX 3aJau NMPEANPUATHI U OpraHu3aluii, Ha Ko-
TOpbIE pachpeieNieHbl CTYIeHTHI (KypcaHThl), uin ¢ Tematukoit HUP, BeimomHseMbIx
B YHUBEPCUTETE U IPYTUX YUPEKICHHUSIX.

TeMbl JUIIIOMHBIX TPOEKTOB (PabOT) B 3aBUCUMOCTH OT 00bE€Ma U CI0KHOCTHU
penraemMbIX 3a/1a4 MOTYT BBIIIOJIHATHCS KaK MHAUBUIYABHO (OTHUM CTYIAEHTOM (Kyp-
CaHTOM)), TaK U KOJUIEKTUBHO, €CJIM JIJIsl BBIMOJHEHUS MPOeKTa (paboThl) MpHBIIEKa-
€TCSl HECKOJIBKO CTYAEHTOB (KypcaHToB). [Ipuuem aJig kaxaoro cTyeHTa (KypcaHTa)
onpenensieTcs KOHKPETHBIN pa3/ien KOJJIEKTUBHO BBITIOJHAEMOIO MPOeKTa (padoThl).
B 3TOM cnyyae Ha3BaHME TEMBI JOJIKHO COCTOSITh U3 IBYX YacTel: Ha3BaHUS KOJIICK-
TUBHO BBITIOJHIEMON TEMbI U Ha3BaHUA pa3padaTbIBAEMOM CTYAEHTOM (KYypCaHTOM)
noaTemsl (pazzaena). Mex 1y Ha3BaHUSIMU CTaBUTCS TOUKA.

1.1.5 Tlo xaxmoi Teme AUIUIOMHOTO MpoekTa (paboThl) kKadenpa ompeaenser
pykoBoautens. PykoBoguTensiMu MOTyT OBITH JIMIIA W3 4ucIa HpodeccopcKo-
IPEnoJaBaTebCKOr0 COCTaBa, a TAKXKE HAYYHbIE COTPYIHUKH U BHICOKOKBATU(DUIIU-
POBaHHBIE CTICLIMAJIMCTHI YHUBEPCUTETA U APYTUX YUPEKACHUN U PEATPUSTUH.

B ciiyyae He0OXOJIMMOCTH U O COTJIACOBAHUIO C PYKOBOAUTENIEM JTUIIJIOMHOTO
npoeKkTa (AUIIOMHOM paloThl) BBIMYyCKaromew kadeape MpeaocTaBiseTcsl MPaBoO
IpUrianarh KOHCYJIbTAHTOB MO OTIAEIbHBIM Y3KOHAINPABIECHHBIM pa3jieiaM JUIIOM-
HOTO TIPOEKTa (TUTIIIOMHON PabOThI).



1.1.6 IlepeueHs TeM TUILUIOMHBIX MPOEKTOB (padoT), 0MOOPEHHBIX HA 3acena-
HUU Kadeapbl, COOOIIAIOT CTyIeHTaM (KypCcaHTaM) He MO3/IHee YeM 3a YeThIpe Heze-
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 IiesiecooOpa3HocTu ee paspabotku. Onpene-
JIMBIIUCH C TEMOM, CTYJEHT (KypcaHT) 00si3aH HE IMO3JHEE YeM 3a TPU HEJEIH [0
Hayvaja MpeAJIUIIIOMHON MPaKTUKU TOJATh 3asBJICHUE HA MM 3aBeAyIOUIero kade/-
poii ¢ IPOCKOON YTBEPAUTh TEMY W PYKOBOJMTEIS TUIIZIOMHOTO TIPOeKTa (paboThI).
3asBICHUE 3aMOTHACTCS C MTOMOIIBIO MPUHTEPA WU MEYATHBIMUA MPOTUCHBIMH OYK-
BaMH OT PYKH.

[Tpumep oopmieHUS 3asBICHNS PUBEICH B MPUIOKECHUN A.

CryneHT (KypcaHT) UMEET MPAaBO B TEUCHUE MEPBOIM HEIETU MPEIIUIIIIOMHOMN
MIPAKTUKH TIOCIIC U3YUYEHUs 3aJaHus 10 AUTLIOMHOMY TIPOEKTY (paboTe) u ¢ coryacus
PYKOBOJMTEIIS X0/IaTaiCTBOBAThH Iepe] kKadeapoil 0 BHECEHUH U3MEHEHUM B MEPBO-
HaYaJIbHOE HA3BaHUE TEMBI.

1.1.7 Tembl TUIIIOMHBIX MPOEKTOB (PabOT), UX PYKOBOJUTENH, a TAKKE KOH-
CYJIbTaHTBI OT NPOPUIUPYIOIIUX Kadeap mo NmpeacTaBICHUIO0 J€KaHOB (PaKyIbTETOB
YTBEPKIAIOTCS IIPUKA30M pEKTopa He mo3fgHee 4yem yepe3 10 nHel mocie Hadana
IPENIUIITIOMHON TPAKTUKH.

Ecnu B nanpHeieM mo yBaKUTENbHON NMPUYMHE (JOKYMEHTAJIbHO HOJTBEp-
XKJIEHHOI) He0OXOJUMO M3MEHUTh WM YTOUHUTh TEMY JUIIJIOMHOTO MpoekTa (pado-
ThI), TO J€KaH (paKyiabTeTa MO MPEACTABIECHUIO Kadeapbl BO30YKIAaeT X0AaTaliCTBO O
BHECEHHH COOTBETCTBYIOIINX U3MEHEHUU B MpHKa3 pekTopa. OIHAKO Takhe U3MEHe-
HUS BO3MOKHBI TOJIBKO 0 OKOHYAHMSI CPOKA MPEAIUTNIOMHON MPAKTUKH.

1.1.8 Hanpapienue Ha NpeaAUIUIOMHYIO MPAKTUKY CTYAEHT (KypCaHT) MOJy-
4aeT B COOTBETCTBUU C BRIOpAaHHOMN TEMOM AUIIJIOMHOTO ITpoeKTa (paboThl).

[IpeamuiuioMHasl MPakTHKa MPOBOAMTCS WHAMBHIYAIBHO B OpPraHU3alu JIO-
0011 popMbl COOCTBEHHOCTHU, B €€ CTPYKTYPHOM MOJAPa3ACICHUU, COOTBETCTBYIOIIEM
npoduiao npodeccuoHaIbHON MOATOTOBKU CTyAEHTa (KypcaHTa). JJisi pyKOBOACTBA
PAKTUKOW Ha3HAYaeTCsl pyKOBOAMUTENb OT OpraHu3anuu (0ObIYHO BEAYUIUH Clielua-
JUCT — PYKOBOJUTENb TUIIJIOMHOTO MTPOEKTAa) U PYKOBOJMTEINb OT BBITYCKAOUIEH Ka-
(denpsl (0OBIYHO KOHCYJIBTAHT 10 AUILIOMHOMY MPOEKTY).

CryaeHTbl 3a04HOM M JUCTAHIMOHHOW (GopM OOy4YEeHHS MNPEIAUINIOMHYIO
IPAKTUKY TMPOXOJIAT B OpraHU3alMIX MO NMPOPUI0 clenuaibHOCTH (0OOBIYHO MO Me-
cty padotsl) wi B BI'YUP.

1.1.9 Bo BpeMs npeAaMIUIOMHONW MPAKTUKU CTYAEHT (KypCaHT) B COOTBET-
CTBHM C TEMOH AUIJIOMHOrO MpoekTa (paboThl) 00s3aH U3YUYUTh TEXHUUYECKYIO J10-
KYMEHTAI[MIO0, MATeHTHbIE U JIMTEPATYypHbIE MCTOYHUKHU, AHAJIOTH IJIAaHUPYEMBIX
pa3paboToK; coOpaTh U CHCTEMATU3UPOBATh WH(POPMAIINIO, HEOOXOTUMYIO NIJIs pe-
HICHUS] TEXHUYECKUX, IKOHOMHYECKHUX, YIIPABIEHYECKUX U APYTUX CHEHUPUIECKUX
3a/lay JAMILUIOMHOTO mpoekTa (padoThl), a Takxke AJid pa3pabOTKH MEpONpPUSITHHA,
oOecreynBamMUX O€30MacHOCTh TpyJa WM 3KOJOTMYECKYI0 0€30MacHOCTb, WITU
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sHEPro- u pecypcocdOepexenue. LlemecooOpa3HOCTs BBEJEHUS AAHHOTO pas3fena B
JTUTIIIOMHBIN MPOEKT omnpeaensercs npodunupyrouiein kaheapoi.

1.1.10 B TeuyeHue nepBoil HEAEIN NMPEIIUIIIIOMHON MPAKTUKHU MOCJE YyTOYHeE-
HUSL CTYJIEHTOM (KypCaHTOM) IUIIJIOMHOM TE€Mbl PYKOBOJUTEIb BBIIAET 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  CTYJICHT-IMIUIOMHUK (KypcaHT) TMOJy4aeT OT HpenojaBaTesiei-
KOHCYJIBTAHTOB Kadeap s3KOHOMHYECKOro npoduis. NHAuBUAyalbHbIE 3aJaHUs 1O
BOITPOCY OXpaHbl TPyAa, WA SKOJOTHYECKON O€30MaCHOCTH, UJIH SHEPrO- U PECypco-
cOepeXeHHUs CTYIEHT-IUIUIOMHUK (KypCcaHT) TOJMydyaeT OT TMpernojaBaTelis-
KOHCYJIbTaHTa MpoGUInpyromen kadeapol.

CryneHThl-gumIoMHUKH crieruaibHocTu 1-28 01 01 «DxoHOMHMKA AIEKTPOH-
HOro OW3HECa» WHAUBUAYAJIbHbIE 3aJJaHUS MO KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM
YacTH TMOJy4aloT Ha Kadeape MPOeKTHUPOBaHUS HHOOPMAIMOHHO-KOMITHIOTEPHBIX
cucteM (ITUKC).

3anaHue B JIBYX JK3EMIUIIpaX B COOTBETCTBMM C TpeOOBaHUSAMHU, M3JI0XKEH-
HbIMM B IyHKTe 1.2.9, yTBepxkaaeTcsl 3aBelyIOLIMM BbINyCKaroleld kadeapoi He
MO3/IHEEe CpOKa OKOHYaHWs TpakTuku. [Ipumep odopmiieHust 3amaHusi MokazaH B
npuioKeHuu b (CpoKu BBITIOJIHEHUS ATANOB YKa3aHbl YCIOBHO).

[lepBblil 3K3eMIUISAp 3alaHUs XPAHUTCA y CTyJEHTa (KypcaHTa) W 3aTeM IOJI-
IIMBAETCSA B MOSCHUTEIBHYIO 3alIUCKY, & BTOPOM SK3EMIUISP U 3asBJICHUE CTyACHTa
(KkypcaHTa) 00 yTBEpKIEHHH TEMbl U PYKOBOAMTENS XpaHATCS Ha Kadeape B COOT-
BETCTBUU C HOMEHKJIATYPOU JIEJI.

B TeueHne mnepBoM HeAenM NPEAAUIUVIOMHOW IPAKTUKA PYKOBOAUTEIU -
IJIOMHBIX TIPOEKTOB (paboT) OT CTOPOHHUX OPraHM3alUil 3aKJIIYA0T JOTOBOP IMO/I-
psiZia Ha BBITIOJIHEHUE T1€ITarOTHYECKON pabOThl Ha YCIOBHUAX MTOYACOBOM OTUIATHI TPY-
J1a IO HOpMaM, YCTAaHOBJICHHBIM B YHUBEPCHUTETE.

1.2 Conep:xanue 4yacTed JUIJIOMHOIO NMpoeKTa (padoThi)

1.2.1 JJuninoMHbBIN TPOEKT (AuIutoMHasi paboTa) J0HKEH COCTOSTh U3 rpadude-
CKOM 4acT (4epTexu, rpaduKu, CXeMbl, JUarpaMMbl, TaOJIMLIbI, PUCYHKH U JPYrou
WJUTIOCTPATUBHBIA MaTepHall) U pacyeTHO-MOSICHUTEbHON 3alMCKU, BBIMOJIHEHHBIX B
COOTBETCTBUM C TpeOOBAaHUAMH CTaHAAPTOB EQMHON cUCTEMBI KOHCTPYKTOPCKOM,
TexHoJornyecko u mporpammHoil nokymentauuu (ECKI, ECTIA u ECIII) wu
HATrJIAIHO MPEICTABISIONINX 3aBEPIICHHYIO Pa0OTy U MOJYyYEHHBIE PE3YyJIbTaThI.

['padrueckas yacTh AUIIOMHOTO TPOEKTa (pabOThI) JOKHA OBITH MPECTAB-
JieHa KOMIUIEKTOM KOHCTPYKTOPCKHX, TE€XHOJIOTHMUYECKUX, MPOTPAMMHBIX M JAPYTUX
IOKyMeHTOB Ha juctax ¢opmara Al. Pazpemaercs BoiOupars popmatel A2, A3 u
A4, KOTOpBIE TOJKHBI OBITH pa3MelIeHbl Ha 001IeM aucte popmara Al.

OO0111ee KOJIMYECTBO JIMCTOB IpaUuecKkoro marepuana (MUHUMYM IIECTh JIU-
cToB (popmaTta Al) onpenensieT pyKOBOJAUTENb B 3aBUCUMOCTH OT T€MbI TUTIJIOMHOTO
npoekTa (padotbl). OObEM MOSICHUTENILHON 3aMKMCKU, KaK MPaBuilo, JOJKEH COCTaB-
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7T 60—80 cTpaHMI] MEYaTHOrO TEKCTa, 0€3 ydyeTa NPHIOKEHUN CIPAaBOYHOIO WIIH
MH(OPMAIMOHHOTO 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 JOKYMEHTBI BBITIOJHAIOTCS C COOJIO/IEHHEM TpeboBa-
Hu ['OCT 2.605-68 u I'OCT 2.120-73. Ueprexu netaiell MalIMHOCTPOCHHS
JOJDKHBI COOTBETCTBOBATh TeXHUYeCKUM TpeboBanusM CTb 1014-95, ueprexu co0-
pounbix equnul — CTh 1022-96.

Cxemnr pazpabateiBatoT B cootrBercTBuu ¢ ['OCT 2.701-2008. MoryT wc-
[I0JIb30BAThCS APYTHE BUABI U TUIIBI CXEM, KPOME T€X, KOTOPbIE YCTAHOBJICHBI YKa-
3aHHbIM ['OCToM. B Takux ciy4yasx HOMEHKJIATYpy, HAUMEHOBAaHUSA U KOJIbI 3TUX
BUJIOB U TUIIOB YCTaHABJIMBAET BHITyCKaromas kadeapa.

TexHonOrn4ecKyo JOKyMEHTAIMIO BBINOIHSIIOT C COOII0EHUEM TPEOOBAHMIA
I'OCT 3.1102-81, 3.1104-81, 3.1103-2008, 3.1109-82, 3.1201-85. IIporpammHbIie
npoAykThl BeIoNHAOT 1o ['OCT 19.701-90.

OdopMmiieHre TIakaToB JODKHO cooTBeTcTBOBaThH TpedoBanusM ['OCT 2.605—68.

[IpaBuna opopmienus rpadpudeckoro Marepuaia, Haubosee 4acTo pa3padbarhl-
BAaE€MOT0 B IUIIJIOMHBIX IIpoeKkTax (padoTax), U3JI0KEHBI B pasneie 3.

1.2.3 Kaxnaplii JOKYMEHT TrpauuecKol YacTH IUIUIOMHOTO IMpoekTa (paboThi)
JOJDKEH UMETh 0003HaueHue (mmgp), KOTOPOE BKIOYAET B c€0s1 YEThIpeXOyKBEHHBIN
kox yHuBepcuteta ['YUP; neuumansubii HOMep 1o kiaccuduxatopy ECK]]
XXXXXX, Harmpumep 421233; nopsAKOBBIA HOMEP TpapUuecKoro MaTepuana, HarpH-
Mep 005; Bua 1 THD TOKyMeEHTa, Hanpumep 1.

[Tpumepsl 0003HaUEHHUS:

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

1.2.4 TlosicHUTENBHYIO 3aIIUCKY BBIMOJIHAOT Ha JIMCTax (popmara A4 ¢ mpuMeHe-
HUEM IevaTaronmx 1 rpadguueckux ycrpoicts [IDBM. Pasperaercs uckiitouaTh paMKu
1 3JIeMEeHTHI oopMIIeHHs TMCTOB TMosicHuTeNbHOM 3armucku 1o ECKJI. TlosicaurensHas
3anmcka odopmisiercss B cootBeTcTBUM ¢ TpeboBanusimu ['OCT 2.004-88, 2.105-95,
2.106-96, 7.1-2003.

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

[ToscHuTenbHas 3amucKka JOJDKHA OBITH MEpervieTeHa (3akperieHa B TBEp-
01 00JIOKKE) WIIM MOMEIlIeHa B CTAHJIAPTHYIO ManKy JJs AUIMJIOMHOIO IpOEKTa
(paboTsr).

OO01iee KOJIMYECTBO JUCTOB MOSICHUTENIBHON 3alMUCKU 0€3 yyeTa MPHIIOKEHUN
CIIPaBOYHOTO WJIM MH(POPMAIIMOHHOTO XapakTepa, Kak mpaBmiio, coctaBisieT 60—80
CTpaHUIl II€YaTHOIO TEKCTa, B TOM 4YHCIE CTpPaHUIl 10 pasleny TEXHUKO-
PKOHOMMYECKOro 00ocHOBaHHs — He Ooiyiee 18 % oT oOmero oobeMa 3aIlMCKH, IO
pazzeny OxXpaHbl TPYJla UM SKOJOTUYECKON O€30MaCHOCTH, WIIM 110 YHEPro- U pecyp-
cocoepexxeHuto — He 6onee 5—7 % ot obmiero oobeMa 3aInucKy.

[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 TosicHuTeNnbHAs 3aMKcKa T0JKHA COACPKaATh:

— 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 JKCIIEpUMEHTAJIbHbIE MCCIEI0BAHUS; PE3YJIbTAThl PACYETOB U MPOCKTUPOBA-
HUS;, ONMCAHNUE AJITOPUTMOB U JIPYTHE pa3fenbl, OnpeneieHHbIe 3ananueM. /[ uH-
KEHEPHO-IKOHOMHUYECKUX CHEIUATBHOCTE OCHOBHON TEKCT OMpPENEeNseTCs BBITYC-
Karouiei kadenpoii;

— TEXHUKO-9KOHOMUYECKOE 000CHOBAaHUE (IKOHOMUYECKUM pa3Jien) MPUHSTHIX
pElIeHMil, ONpeaeeHHe YKOHOMUYECKOW 3(PPEKTUBHOCTH OT BHEAPEHUS IMOIYYEH-
HBIX PE3yNbTATOB. J[JIs1 MHKEHEPHO-IKOHOMUYECKUX CIEIUAILHOCTEH BMECTO KO-
HOMHUYECKOTO Pa3zieiia BBITIOIHICTCS KOHCTPYKTOPCKO-TEXHOJIOTHICCKUN pa3/e,

— paszesn OXpaHbl TPyAa WU YKOJIOTUYECKON 0€30MacHOCTH, WA SHEPTO- U pe-
cypcocoOepexenus (yka3aTh KOHKPETHOE HAUMEHOBAHHE pa3Jienia);

— 3aKJIIOUYCHHE;

— CIIUCOK MCIOJIb30BAaHHBIX HCTOYHHUKOB,;

— IPUJIOKEHHS (MPU HEOOXOAUMOCTH);

— crnerudukaims (mepeueHb IEMEHTOB);

— BEJIOMOCTH JOKyMEHTOB.

VYka3aHHYIO IOCJIEIOBATEILHOCTh PEKOMEHAYETCS TMPUHATH 3a MOPSIAO0K pas-
MEIIEHUS JIEMEHTOB M YaCTE€W MOSICHUTEILHOM 3aMKUCKH.

1.2.6 [loscHuTenpHas 3anmucKa HAYMHAETCSA ¢ TUTYJIBHOTO JucTta. O6pasen Tu-
TYJBHOTO JIUCTA BbIAAETCA Kadeapol U BBINOJHSAETCS TOJBKO C MPUMEHEHUEM Iie-
YaTalollero ycTpoicTra (nmpuinoxenue B).

HanmenoBanue kadenapsl U GpakyabTeTa ClelyeT nucaTh 0€3 COKpalleHUN.

HaunMeHnoBanue Tembl mpoekTa (pabdoTbl) MUIIYT MNPONUCHBIMH OYKBaMHU.
HanmeHnoBaHne NOKHO B TOYHOCTHM COOTBETCTBOBATh HA3BAHUIO, YTBEPKICHHOMY
IIPUKA30M PEKTOPA 110 YHUBEPCUTETY.

Hwxe HauMeHOBaHUSI TeMbl NPUBOJAAT 0003HAUEHHUE MOSICHUTEILHOW 3aIMCKH,
KOTOPOE COCTOUT U3 udpa TOKyMEHTA, BKIIOYAIOIIETO MATHOYKBEHHBIM KOJI OpraHu-
3auuu — BI'YUP; nByxOykBennsiii koa tuna nokymenta: Il — TurmioMHbIN mpoekT
w JIP — nunnomuas pabota; kon KiacCUpUKAIMOHHONW XapaKTePUCTUKHU CICIHAITb-
HocTH 1-XX XX XX; ko cnenuanu3anuu XX; NOPSAKOBBIII HOMEP TEMbI, IPUCBOCH-
HBIN pUKa3oM 1o yHuBepcuteTy, Harpumep 008, ¢ mobasnenuem O6yks [13.

[Tpumepsl 0003HaUEHUS TOSCHUTEIHHOMN 3aIUCKU:

BI'VUP JIP 1-53 01 07 01 064 113; BI'YUP AI1 1-53 01 07 01 008 I13.



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

1.2.7 TuTyabHBIA JUCT BKIIOYAETCA B OOIIEE KOJIMYECTBO CTPAHMI] MOSCHU-
TEJIbHOU 3alIMCKH, HO HOMEP CTPaHHUILIbI HE ITPOCTABIIAETCS.

1.2.8 Pedepar Bomonustor o 'OCT 7.9-95. CoBo PEDGEPAT 3anuceiBaioT
MPONMUCHBIMU OYKBaMH MOJY>KUPHBIM MIPUDTOM IO HEHTPY, CTPAHUILY HE HYMEPYIOT,
HO BKJIIOYAIOT B 00111€€ KOJMYECTBO CTPAHUIL OSICHUTEIHHOM 3aTUCKH.

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

3aroyioBoYHas 4acTh OTpa)kaeT Ha3BaHHWE TEMbI TUILJIOMHOTO TMPOEKTa (Iu-
TJIOMHOM paboThI), (haMUITHIO CTYACHTA C MHUIIMAJIAMHU W BBIXOHBIC JTAHHBIE.

IIpumep:

CUCTEMA TTO3UIIMOHHOI'O YITPABJIEHM A TIOBOPOTHOI'O CTOJIA :
nurioMHubIi rpoekt / 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
CTpaHUILIE MOSICHUTEIBHON 3amucku. Pekomenayembiii oO0beMm pedepata 850-1200
MeYaTHBIX 3HAKOB.

1.2.9 3amanue Mo AWIUIOMHOMY MPOEKTy (paboTe) 3amoiHSETCS COTJIACHO
craugaptHoit opme. [lpumep odopmieHus 3amanusi IpUBEACH B NMpUJIoKeHUu b.
biiaHk 3aaHus 3aM0IHAETCS C TOMOIIBIO MEYATAOLIEr0 YCTPONCTBA WU NT€YaTHBIMU
MPOMUCHBIMU OYKBAMHU OT PYKH.

HaumenoBanus daxkynpreTa U Kadeapbl MUIIYT COKPAIICHHO, CIEIUATbHOCTD
U CHeuuain3alvio 0003HA4YaloT KOJaMU KJIACCU(DHMKAIMOHHBIX XapaKTEPUCTUK,
Hanpumep: cnenquaibHOCTh 1-53 01 07, cienmanuzanus 01.

B nynkre 3 3amaHus yKa3blBalOT MCXOJHBIE JAHHBIE K MPOEKTY: PEXKUMBI U
yCJIOBUSI paOOThI, XapaKTEPUCTUKU CUTHAJIOB, BO3JICUCTBUN U T. /., OCHOBHBIE TTOKa-
3aTtenu (MmapaMmeTpbl), KOTOPbIE TOJKHBI ObITh JOCTUTHYTHI IIPU MIPUMEHEHUH pa3pa-
OO0TKH, Ha3HAYEHUE Pa3pabOTKHU.

B nyHkTe 4 oTpakaroT HAMMEHOBAHUS Pa3/IeNIOB MOSICHUTEILHON 3aMUCKH.

[TyHkT 5 3amaHusi JOJKEH COJEpXKaTh MepedyeHb rpaduyueckoro Marepuaia ¢
TOYHBIM yKa3aHUEM BUJa, (hopMaTa U KOJIMYECTBA JIMCTOB, a TAK)KE TOYHOE HAUMEHO-
BaHME KaXKJIOTO IJaKaTa.

Bcero B mepedne 10KHO OBITH YKa3aHO HE MEHEE IIECTH JIMCTOB B TepecueTe
Ha ¢opmar Al.

B 3aBucuMocTH OT TEMBI JUIJIOMHOTO TIpOeKTa (paboThl) HCHOIB3YIOT
BHUJIbI KOHCTPYKTOPCKUX HOKYMEHTOB, yka3zaHHbIX B ['OCT 2.102-68, 2.701-2008,
2.602-95, 2.601-2006 u ap.
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MoryT uCronbp30BaTHCS APYTrHe BUABI M TUIIBI CXEM, HOMEHKJIaTypa, HANMEHO-
BaHUS ¥ KOJIbI KOTOPBIX YCTAHOBJICHBI BBIITyCKatoIIeH Kadeapoi.

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

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

JIumeByro u 0OOPOTHYIO CTPAHUIIBI 33JaHUsl HE HyMEPYIOT, HO BKJIIOYAIOT B
oO111ee KOJIMYECTBO CTPAHUI] MOSICHUTEIILHOM 3aITUCKH.

1.2.10 CoaeprkaHre OMEINIAIOT cpas3y IMOCIe 3aJaHus 10 AUIJIOMHOMY ITPOEK-
Ty (padote). CnoBo COAEP)KAHUE numyT nponucHsiMu OykBaMu. B conepskanue
BKJIFOUAIOT 3aroJIOBKU BCEX YACTEH MOSICHUTEIBHOM 3alKMCKU, B TOM YHUCJIE Pa3JieioB
U TI0JIpa3/Ie0B, MPUIIOKEHUHN, crieuUKAIui U BEJOMOCTb JJOKYMEHTOB.

PacrnionoxeHue 3aroJoBKOB B COJEP>KaHUU JOHKHO TOYHO OTPa)KaTh MOCIEA0-
BaTEJIbHOCTh U COMOAYMHEHHOCTD Pa3/IeyioB U MOAPA3/EIOB B TEKCTE MOSICHUTEIBHON
3aMUCKHU.

1.2.11 BBenenue (mpeaucioBue) MOMEIIAIOT Ha OTAENbHOM cTpanuiie. CiIoBo
BBEJAEHUE (ITPEAMCJIOBUE) 3amnuchiBalOT NpOMUCHBIMU OyKBaMH IO IICHTPY.
Beaenue (nmpeaucioBue) 10HDKHO OBITh KPATKUM M YETKUM, HE JIOJDKHO OBITh OOIINUX
MECT U OTCTYIUICHUN, HETIOCPEJACTBEHHO HE CBA3AHHBIX C pa3pabaThIBAEMOMl TEMOM.
OO0bem BBeJIeHHUS HE JOJKEH MIPEBBINIATH JBYX CTPaHUII.

PexomeHyeTcs cneayroniee cojaepkaHue BBeAeHus (IpeaucaoBus):

— KpaTKui aHaIu3 JOCTHXKEHUN B TOW 00J1aCTH, KOTOPOM MOCBSIIIEHA TeMa JTH-
IUIOMHOTO TIpoeKTa (paboThl);

— TIeJTh TATIZIOMHOTO MPOSKTUPOBAHUS;

— IPUHIINIBI, TTOJIO)KEHHBIE B OCHOBY MPOEKTUPOBAHUS, HAYYHOT'O 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 TEKCTE MOSICHUTEIBHOMN 3alMCKUA aHAJIU3UPYIOT 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 PEIICHHSI.

OO6mume TpeOoBaHUS K OCHOBHOMY TEKCTY IMOSICHUTEIHLHOM 3aIMCKH: Y€TKOCTh
M JIOTHYECKasl TIOCIICIOBATEIIPHOCTD M3JIOKCHHS MaTepualia, yOeqUuTeIIbHOCTh apry-
MEHTaIlUH, KPATKOCTh U SCHOCTh (hOPMYJTHUPOBOK, HCKIIOYAIONINX HEOTHO3HAYHOCTh
TOJIKOBaHUS, KOHKPETHOCTh M3JI0KEHUS PE3YJIBTaTOB, JOKA3aTCILCTB U BEIBOJIOB.

1.2.13 3ampenraercst BKIOYaTh B AUTUIOMHBIN MPOEKT (paboTy) obiue cBeme-
HUS U3 Y4eOHUKOB, Y4eOHBIX MOCOOHMI, MOHOrpaduii, cratei, CUCTeM MOJICKa30K
(help), naTEpHET-PECYPCOB M AIPYTUX UCTOUYHUKOB.

1.2.14 B sxoHOMUYECKOM pa3zjieiie, B pa3jiesie OXpaHbl TPyla UK SKOJIOTHY e-
CKOM 0€30IaCHOCTH, PHEPro- U PecypcocOEpekeHUs pacCMaTpUBAIOTCS BOMPOCHI,
MPEyCMOTPEHHBIE 33JJAHUEM 110 TUIIOMHOMY MPOECKTUPOBAHUIO. [[J11 MHXKEHEpHO-
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PKOHOMUYECKUX CHEUUAJbHOCTEN PacCMaTpUBAIOTCS BOMIPOCHI, IPEIYCMOTPEHHBIE
3a/IaHUEM 10 KOHCTPYKTOPCKO-TEXHOJIOTHYECKON YacTH MpoeKTa (paboThl).

1.2.15 3aknrouenue nuuryT Ha otaesbHor ctpanune. Cinoso 3AKJIFOYEHUE
3aMHCHIBAIOT MPOMUCHBIMU OYKBaMH MOJY>KMPHBIM IHIPU(TOM MO IEHTPY CTPOKH.
B 3akmioueHun HE0OXOIMMO MEPEYUCIUTh OCHOBHBIC PE3YJIbTAThl, XapaKTePU3YIO-
M€ CTENEHb TOCTIKEHUS eI MTPOEKTa U MOBITOXUBAIOIINE €r0 COJIepiKaHue.

PesynbraThl cienyer uznaraTh B (popMe KOHCTaTallMU (PAKTOB, UCIIONbB3YS CIO-
Ba: «U3yUYECHBD», KUCCIEAOBAHB), «CHOPMYIHUPOBAHBD), IIOKA3aHO», «pa3paboTaHay,
«IPEIIOKEHA, «IIOATOTOBIICHB», «M3TOTOBJICHAY, «HCIIBITAHA» U T. II.

Texct mepeuncienuii JOKEH ObITh KPAaTKUM, SICHBIM U COJEPKaTh KOHKpPET-
HbIC IaHHBIC.

OObeM 3akiItoueHHUs] HE JOJDKEH 3aHUMAaTh 0oJiee MOJIyTopa-ABYX CTPaHMIL I10-
SICHUTEJILHOM 3aIHCKH.

1.2.16 CITMCOK HCIIOJIb3OBAHHbLIX MCTOUHUKOB cnenyer odopm-
asth 1o 'OCT 7.1-2003. IIpumepst ohopmiieHus pUBEICHBI B Toapasene 2.8.

1.2.17 IlpaBuia odopmienus npuioxeHuil uznoxkenol B 'OCT 2.105-95
(cm. moapazaen 2.7).

1.2.18 IIEPEYEHb DJIEMEHTOB cxem 3JIeKTpUYECKHX MNPUHIMIUATBHBIX
obopmisierca o I'OCT 2.701-2008 B BUIE CaMOCTOSTEIBHOIO JIOKYMEHTa Ha OT-
JEeNbHBIX JUcTax (opmara A4 M moMeniaercs B MOSCHUTENBHOM 3allUCKe Mepes Be-
JIOMOCTBIO JOKYMEHTOB. [IpumMep odopmileHHs nepeyHs 3J€MEHTOB IPUBEAECH B MPU-
JoxkeHud ['. DiemMeHThl pacrojararoTcsi B MOpsIKE JaTUHCKOro andasuta. B nu-
IUIOMHBIX MPOEKTax (paboTax), HE COAEpKAUUX SJIEKTPUUYECKUX MPUHIHUITHATIBHBIX
CXeM, MPUBOIUTCS NEpeueHb 000pYyIOBaHUs pa3padarbiBaeMOl HMH(OPMAIMOHHOU
CUCTEMBI.

1.2.19 BEAOMOCTBH JOKYMEHTOB cooTBeTCTBYET COCTaBy IWUILIOMHOTO
npoekTa (paboThl) U SBISETCS MOCICIHUM OOS3aTE€NIbHBIM JINCTOM TOSICHUTEIbHOU
3anucku. dopma BeIOMOCTH U e€e opopMIIEHUE MPUBENEHbI B npuioxenun I, rae
0003HaUEHUA 1 HAUMEHOBAHUS JIJIsl TpaQUUeCcKOro Marepuana JI0KHbI COOTBETCTBO-
BatTh rpadam 1 u 2 pucyHnka 3.1 oCHOBHOM HaANUCH rpapUUYECcKOil YacTu.

1.3 O0s13aHHOCTH CTYAEeHTA (KYPCAHTA), PYKOBOJAUTEJIS U KOHCYJbTAHTA

1.3.1 Cryaent (kypcaHT) o0si3aH:

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

— 0OpPMUTH MOSCHUTEIIHHYIO 3aMUCKY U IpadUuecKyr0 4acTh B COOTBETCTBUU
¢ TpeboBanusamu aeiictByromux cranaaproB ECKJI, ECT, ECIIJI;

— 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 TMpoeKTa (paboThl);

— B YCTAQHOBJICHHBIE BBIITYCKaOIEH Kadenpol CpOKH MPEACTaBIATh KOHCYIIb-
TaHTy OT KadeIphl BCE BHIIOJIHEHHBIE K STUM MOMEHTaM MPOEKTHBIC MaTepUAaIIbl TS
OTIPOLIEHTOBOK.

1.3.2 PykoBoauTennb 00s13aH:

— COCTaBHUTb U BBAATH 33JIaHUE M0 AUILIOMHOMY MPOEKTY (padote);

— pa3paboTaTh KaJICHAApHBIN [1JIaH Ha BECh IEPUO TPOCKTUPOBAHUS;

— PEKOMEHI0BATh CTYJIEHTY (KypCaHTy) HEOOXOIUMYIO JTUTEPATypy, CIIpaBOy-
HBIC U apXMBHBIE MaTEpHAaJIbl, TUTIOBBIC IPOEKTHI U JPYTHe€ WCTOYHUKH 1O TeME -
IJIOMHOIO MPOEKTa (padoThl);

— TPOBOAUTH KOHCYJIBTAIUH, IPOBEPATH PE3YJILTATH 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
IPOEKTOM, COTJIACHO MyHKTY 1.4.1.

1.3.3 KoHcynbTaHT OT BBITyCKarolie kadenpsl 00s3aH:

— OKa3bIBaTh MOMOLIb B ((OPMHUPOBAHUH 3a/1a4 IPOEKTUPOBAHNUS, OTBEUAIOILIUX
COJIEP’KaHUIO CIEIUAIBHOCTH (CHEeHaIN3alNN);

— KOHCYJBTUPOBATh MO BONPOCAaM BBIOOpAa METOJAUK peleHus chopmMyiupo-
BaHHBIX 33J1a4, pacyera U MPOEKTUPOBaHUSA, 0OOCHOBAHMS TPUHUMAEMBIX CTYIEHTOM
(KypcaHTOM) peIICHMUIA;

— KOHTPOJHUPOBATH CPOKHU BBINIOJIHEHUSI OCHOBHBIX 3TANoOB MPOEKTUPOBAHUS U
CTaBUTb B U3BECTHOCTH Kadepy 00 X HAPYUICHUU U IPUUYUHAX, BHI3BABIINX UX;

— OCYIIECTBJISITh TEXHOJIOTHYECKUU KOHTpOJb («T. KOHTp.») rpaduyueckoin u
TEKCTOBOM TOKYMEHTaUMU. TE€XHOJOTMYECKWHA KOHTPOJb MPEAIONAraeT IPOBEPKY
COOTBETCTBHUSI NPHUHATHIX B MPOLIECCE MPOEKTUPOBAHUS TEXHUYECKUX PEIIECHUN CO-
CTOSIHUIO Pa3BUTHS JAHHOW OTPACIId TEXHUKH, IPOCTOTHI pealin3alii pa3paboTaHHO-
ro u3nenus (IpoayKTa), ero TEXHOJIOTMYHOCTH, a TAK)KE€ BO3MOKHOCTH MCIOJIb30Ba-
HUA B cpepe COBpEMEHHBIX NH(DPOPMAITMOHHBIX TEXHOJIOTUH;

— NPUHUMATh y4acTue B paboTe paboueil KOMHCCHH;

— OLEHUTH MOJIHOTY JAWUIJIOMHOTO MpoekTa (padoThl), TOTOBHOCTh CTYAEHTA
(xypcanra) k 3ammre B 'OK u npoundopmupoBars 06 3ToM Kadeapy;

— BBIJIaBaTh MHIMBUIYAJIbHOE 33JaHHE IO BOIPOCY OXPaHbl TPYJa, UIU KO-
JIOTUYECKOM 0€30MaCHOCTH, UM SHEPIO- U pecypcocOepeKeHusI.

1.3.4 KoHCynbTaHTHI OT Apyrux Kadeap o0s3aHblL:

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

— KOHCYJIbTUPOBATh CTYAEHTA 110 TEME 3aJIaHUs B COOTBETCTBUM C YTBEPKICH-
HBIM rpauKoM;
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— MPOBEPUTH MPABUILHOCTH BBITIOJIHEHUS BBIJAHHOTO 33JaHNS;

— NPEICTaBUTh 3aBEAYIONIEMY BbINTyCKawollew kadeapoid A0 Hayana padbOThI
paboynx KOMHUCCUH TOKJIAJAHYIO 3alUCKy O BBINOJHEHUU KaXKIbIM CTYyJAEHTOM (Kyp-
CaHTOM) COOTBETCTBYIOLIETO pa3zeia JUMJIOMHOIO MPOEKTa (IUILIOMHOM paboThI).

1.3.5 HopMokoHTpoiep o0s13aH:

— MPOBEPUTH COOIIOZICHHE B pa3paboTaHHON JOKyMEHTAIlMM HOPM U TpeOoBa-
HUM, YCTAHOBJICHHBIX B MEXIOCYAApCTBEHHBIX U PECHyOJIMKAHCKUX CTaHIapTaxX, a
TaK)Ke B CTaHJIapTaX YHUBEPCUTETA;

— IIPOBEPUTH COOTBETCTBUE Ipa)MUECKUX U TEKCTOBBIX JOKYMEHTOB TpeOOBa-
HusM ctangaptoB ECK/;

— OIICHUTHh YPOBEHb HCMOJIb30BAHMSI B MPOIECCE MPOEKTHUPOBAHUS MPOrpec-
CUBHBIX METOJIOB CTaHAPTU3AINH U YHUDUKAITUH.

HopMOKOHTpOJIb OCYIIECTBIISIOT MPENOIaBaTEI YHUBEPCUTETA, HA3HAUCHHbIC
BBITyCKarolen kadenpoi.

1.3.6 I'paduku OMpoOLIEHTOBOK JAUILUIOMHBIX MPOEKTOB (PaboT), KOHCYJIbTAILIHIA
o HopMmam u TpeboBanusm ECKJI, ECT/I, ECII]l, npenonaBaTeneii-kOHCYIbTaHTOB
paszpabarbiBatoTcsi ipoduiaupyronieii kadenapoil B yCTaHOBICHHOM TMOPSIKE U JOBO-
JATCSI 10 CBEJICHUS CTYICHTOB (KypCaHTOB).

1.3.7 B ciiyyae He10OpOCOBECTHOTO OTHOIIICHUS CTYJIeHTa (KypcaHTa) K pado-
Te Kadeapa MpUHUMAET PEIICHHE O IEIeCO00pa3HOCTU AalibHEWIIel padoThl HaA
poeKTOM, HUHPOpMUPYA IeKaHa PaKyIbTeTa.

1.4 IloaroroBka K 3amure JUIJIOMHOIO IMPOEKTA

1.4.1 3aKOHYEHHBIN AUIUIOMHBIN MPOEKT, MOANUCAHHBIA CTYJEHTOM (KypcaH-
TOM) U KOHCYJbTaHTaMHU, MPEJICTABISAETCS PYKOBOIUTENIO, KOTOPBIA COCTaBIsIET HA
HETO OT3bIB.

B oT3bIBE pyKOBOAUTEINS JUIIOMHOTO MTPOEKTA JOJIKHBI OBITH OTMEUYEHBI:

— aKTyaJIbHOCTh TEMBbI JIUIIOMHOTO TIpOeKTa (paboThl);

— CTENEHb PEIICHHOCTH NOCTABICHHOM 33]1a4H;

— CTENEHb CAMOCTOATEILHOCTH U MHUIIMATUBHOCTH CTYJEHTA (KypCaHTa);

— yMEHHUE CTyJIeHTa (KypCaHTa) MOJIb30BaThCs CIEIUATBHOMN JIUTEpaTypOu;

— COCOOHOCTH CTy/EHTa (KypcaHTa) K MHKEHEPHOW WJIM MCCIIeI0BaTEIbCKON
pabore;

— BO3MOKHOCTHU MTPUCBOEHUS BBIITYCKHUKY COOTBETCTBYIOIIEH KBAIU(PUKAIIUH.

[Tpumep oopmieHus 0T3bIBa pyKOBOAUTENS MPUBENIECH B NpuioxkeHuu E.

1.4.2 JTunioMHBIN TIPOEKT (paboTy) M OT3bIB PYKOBOJIUTENS CTYJIEHT (KYpCaHT)
JOJDKEH TMPEACTaBUTh B pab0UYyr0 KOMUCCHIO JJI MPOBEPKHU HE MO3/JHEE YeM 3a JBE
Henenu 10 padotel 'OK.

1.4.3 PabGouas komuccusi pOBEPSET COOTBETCTBHME HAa3BAaHUS TEMBI MPOEKTA
(paboThl) Ha3BaHUIO, YTBEPKIECHHOMY B TIPUKA3€, COOTBETCTBUE COACPIKAHUS TTPOCK-
Ta (paboThl) CoNEepKaHUIO 3aJaHUl Ha MPOEKTUPOBAHUE, & TAKXKE TMOJHOTY TpPEI-
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CTaBJICHHBIX MaTepUaJIOB; 3aCIyIIUBAET COOOUICHHE CTyJeHTa (KypcaHTa), ompese-
JISIET €r0 TOTOBHOCTH K 3amute B [ DK 1 coolmaer eMy 0JJHO U3 pEeIIeHU KOMUCCHH:
— 00 0J100peHnu poekTa (padboThl);
— 0 HETOTOBHOCTH MpoekTa (paboThl) K 3aIlUTE;
— 0 HEOOXOAUMOCTH AOPAOOTKH (C TOUHBIM YKa3aHUEM TPEOyEeMbIX UCTIPABJICHHUI).
PaGouasi KoMuCCcHs HE paccMaTpHBaeT TUILUIOMHBIA TPOEKT (paboTy) CTymeHTa
(KypcaHTa), HE BBITIOJHUBIIETO B TIOJJHOM OOBEME COOTBETCTBYIOIIMK pasfen 1Mo 3a-
KITIOYCHUIO KOHCYJIbTaHTa OT APYTHUX Kademp.

1.4.4 JIns nopaboTku mpoekTa (paboThl) CTYACHTY (KypCaHTy) MPEI0CTaBISCT-
Csl CPOK He 0oJiee OAHOU HEJENH.

[Tocne BHECEHUsI UCTIPABIECHUN CTYAEHT (KypCaHT) NOBTOPHO IPEACTABIISET B
pabouyr0 KOMUCCHUIO AUIUIOMHBIN TPOEKT (paboTy) AJI1 pacCCMOTPEHHSL.

1.4.5 Ha ocHOBaHMM BBIBOJA pabOyYell KOMUCCUU JIOMYCK CTyAEeHTa (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
(xypcaHTa), HApyIIMBILErO KaJ€HAAPHBIN IU1aH, HA TIocaeIHui AeHb paboTel ['OK.

Ecnu 3aBenyromuii kadeapoil Ha OCHOBAaHHMHU BBIBOJA pabOyeil KOMUCCUU HE
CUMTAET BO3MOXKHBIM JOMYCTUTh CTY/AEHTa (KypcaHTa) K 3alluTe, 3TOT BOIPOC pac-
CMaTpUBAETCS Ha 3acelaHuu Kadeapbl C y4acTUEM PYKOBOJAUTENS WU (1) KOHCYIb-
TaHTa JUIUIOMHOIO mpoekTa (padotsl). IIpu oTpuuaTeabHOM 3aKIIOUEHUH Kadeapsl
BBIIIMCKA W3 MPOTOKOJA 3acelaHus MPEACTABISIETCS 4yepe3 JieKaHa (pakyjipTeTra Ha
YTBEPKJICHHE PEKTOPY, MOCIE Yero CTyAeHTa (KypcaHTa) HHPOPMHUPYIOT O TOM, YTO
OH HE JIOMYCKAETCs K 3alUTe JUIJIOMHOTO MPOEKTa (PabOThI).

1.4.6 JunioMHbIi poekT (paboTa), MOMyIIEHHBIN BBITyCKaroIIen kadeapoit K
3allUTe, HAIIPABIIAETCA 3aBENYIOIINUM Kadenpoi Ha peLeH3HIO.

PerieH3eHThl TUIIIOMHBIX MPOEKTOB (padOT) yTBEPKAAIOTCS AEKaHOM (haKysb-
TE€Ta MO MPEACTABICHUIO 3aBEAyIOIero kKadpeapod wu3 yuciaa mnpodheccopcko-
MPENO/IaBaTeIbCKOT0 COCTaBa JIPYrux Kadeap, ClelralucTOB MPOU3BOJCTBA, HAYY-
HBIX YYPEXJACHUI, MeJarorn4eckoro cocTaBa JIpyrux By30B HE MO3JHEE OJHOTO Me-
csila J0 3allMThI.

1.4.7 B penieH3un 10KHBI OBITh OTMEUCHBI:

— 00BeM MOSICHUTENIHHON 3aMUCKU U Tparueckoro MaTepuarna;

— aKTyaJIbHOCTb TEMBbI JUINIOMHOTO MpoeKTa (padboThl);

— CTEIEHb COOTBETCTBUS AUINIOMHOIO MPOEKTa (paboThl) 3aJaHUIO;

— JIOTUMHOCTb TOCTPOEHUS NOSICHUTEIBHON 3aIUCKH;

— Hajguyue 0030pa JUTepaTyphl MO TeME JAUIUIOMHOTO MpoekTa (padoThl), €ro
MOJIHOTA U MOCIEA0BATEIbHOCTh aHAJN3a;

— TOJIHOTa OINMCAaHUS METOAMKHU pacdeTa WM MPOBEIEHHBIX HCCIEI0BAHMM,
U3JIO)KEHUSI COOCTBEHHBIX PACUETHBIX, TEOPETHUUYECKUX U HKCIEPUMEHTAJIbHBIX pe-
3yJbTaTOB, OLIEHKA JIOCTOBEPHOCTH MOJYYEHHBIX BBIPAXKEHUN U JAHHBIX;
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— HAJIM4YHAE apTyMEHTHPOBAHHBIX BBIBOJIOB IO PE3yibTaTaM JUIUIOMHOTO IMPO-
ekTa (paboThl);

— IpaKTUYeCcKas 3HAYUMOCTH JAUIUIOMHOTO MpoekTa (padoThl), BO3MOKHOCTh
UCIIOJIb30BaHUs TIOMYUYEHHBIX PE3yIbTaTOB;

— HEJIOCTATKH U cJ1a0ble CTOPOHBI JUIIJIOMHOTO MPOEKTa (PaboThI);

— 3aMeYaHus M0 O(OPMIICHHUIO MOSICHUTEIBHON 3alHCKU K JUIJIOMHOMY TpO-
eKTY M CTIJIIO U3JIOKEHUSI MaTepuaa;

— OTMETKa JUIUIOMHOTO0 IpoekTa (padotel) mo 10-06ayibHOM cucTeMe.

[Tpumep odopmiieHus pelieH3nH npuBeaeH B npuioxeHnn XK.

1.4.8 CryaeHT (KypcaHT) JOKEH OBITh O3HAKOMJICH C PEILICH3UEH He MEHee
4yeM 3a CYTKHU JI0 3aluThl npoekTta (padotsl) nepen ['OK. U3menenus no 3amedanusim
pEleH3eHTa B TOTOBBINA JUIIJIOMHBINA IPOEKT HE BHOCSTCS.

Petiensusi, OT3bIB PYKOBOJIUTENS, aKT (CIIpaBKa) O BHEAPEHUHU HE MOIIMBAIOT-
Ci B NOSICHUTEIIbHYIO 3aIlMCKy, a npeabsaBisitoTca ['DOK Kak OTaenbHbIE CaMOCTOS-
TEJbHbIC JOKYMEHTBHI.

1.4.9 PykoBoauTeny IUILUIOMHBIX MTPOEKTOB (paboT) OT CTOPOHHHMX OpraHu3a-
WA U PEleH3eHThl 0(OPMIISIOT aKT MPUEMKHU BBITIOJTHEHHBIX pabOT COIIIACHO JIOTO-
BOPY MOJIpsifa, KOTOPBIN SBIISICTCS OCHOBAHWUEM JJis oIuiaThl Tpynaa. [loanucaHHbie
aKThl caroT cekpetapro ['OK.

1.5 3ammuTa JIUNJIIOMHOTO0 IPpoeKTa (padoThI)

1.5.1 K 3ammre numioMHoOro mnpoekta (paboThl) TOMYCKAIOTCA CTYACHTHI
(KypcaHTBI), MOJHOCTHIO BHIMIOJIHUBIINE YU€OHBIN JIaH, yueOHbIE TPOTPAMMBI, TIPO-
rpaMMbl TIPAKTUK (B TOM 4YHCIIE MPEIIUILIOMHON MPAKTUKH), CAABIIME TOCyaap-
CTBEHHBIN 2K3aMEH, BBITIOJIHUBIINE B TOJTHOM 00bEME 3a/laHUE Ha JUIIOMHBINA TP O-
eKkT (paboTy).

JIomycK K 3allliTe OCYLIECTBIISIETCS B COOTBETCTBUU C myHKTamu 1.4.3, 1.4.4 n
1.4.5.

1.5.2 Jlo nayana pa6otsl 'OK nexkanoMm (akynpTeTa MpeacTaBiIsIOTCS CIUCKH
CTYIEHTOB (KypCaHTOB), JOIMYIIEHHBIX K 3aIIUTE TUTUIOMHBIX MPOEKTOB, U YUCOHBIC
KapTOUYKU CTYACHTOB (KypCaHTOB) C yKa3aHHEM MOJYyYEHHBIX MMM OIICHOK IO U3Y-
YEHHBIM JIUCUUIUIMHAM, KYpPCOBBIM MpoeKkTaMm (pabotam), yueOHOM ¥ TMPOU3BO/I-
CTBEHHOU MPAKTUKAM.

1.5.3 CryneHTtsl (KypcaHThl), IOIMYIIEHHbIE K 3alUTE JUIUIOMHOTO MPOEKTa
(pa®oThI), MUHUMYM 3a OJIUH JICHb JI0 Ha3HAYEHHOTO Kadeapoi JHS 3alIUThl JOJKHbI
ABUTHCS K cexkperapto 'K aig yTouHeHus BpeMEHHU 3alluThl, UMesl Tpu cede mosic-
HUTEJIBHYIO 3aMUCKY, Tpaduueckuil MaTepuall, OT3bIB U PELEH3UIO.

B I'OK rtaxxe cienyeT NpeACTaBisITh (IPU HAIMYMHU) aKThl UM CIIPaBKH (TIpH-
noxenus: U, K), noarsepxxaaronme HaydHyrO U NPaKTUYECKYI0 3HAYMMOCTh BBITIOJI-
HEHHOTO JWIUIOMHOTO TpoekTa (paboThl), EPEUCHb MMyOJMKAIUH W M300peTeHui
CTy/AeHTa (KypcaHTa).

16



1.5.4 3ammra UMIIOMHBIX MPOEKTOB (PaboT) MPOU3BOIUTCS HA OTKPBHITOM 3a-
cenanun ['OK. Ha 3ammuTy Moryt ObITh HpUIVIALIEHbl PYKOBOJIUTENb, PELIEH3EHT,
KOHCYJIbTaHTBHI, IPEACTABUTEIH NPEANPUATUN U OPraHU3ALNN.

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

1.5.6 Ha 3ammty Ka)xa0oro JUIIOMHOTO MpoekTa (paboThl) OTBOAUTCS HE 0O-
nee 30 muH. [ 1OKIaAa O COAEpKAHUU JUIJIOMHOTO 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 TEMBI JUILUIOMHOrO MpoeKTa (padoThl), 3a1a4u MPOEKTUPOBAHUS, CYTh
BBIIIOJIHEHHBIX TEOPETUYECKUX, SKCIEPHUMEHTAIBHBIX M HH)KCHEPHBIX pEUICHUH, a
TAK)K€ BBIBOJIbI, 3AKIFOYEHUE U IIPOYHE ITOJIE3HBIE CBEACHUS.

[Tocne nokiaga BBITYCKHHUK OTBEYaeT Ha Bonpockl wieHoB ['OK. Bompocs!l 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, NpUCYTCTBYIOIIKME 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 3aunteiBaeTcs ero peueHsus. Ha umerommecs 3ameyaHus peLEeH3EHTa CTy-
JEHT (KypCaHT) JOJKEH J1aTh HEOOXOIUMBIEC Pa3bsiCHEHHUS.

[Tocne 3Toro co CBOMM OT3BIBOM BBICTYNAET PYKOBOJAUTEINb JAUILIOMHOTO MPO-
€KTa WM (B €ro OTCYTCTBUE) OT3bIB 3aUUTHIBAECTCS B €T0 OTCYTCTBUE.

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

1.5.7 Tlocne okoHYaHMS 3alMTHI TUIIOMHBIX MPoeKToB (padot) I'OK nponpo-
KAET CBOIO pabOTy Ha 3aKPHITOM YaCTH 3aceaHus, Ha KOTOPOM C COIJIacHs mpejce-
JaTess KOMUCCUHM MOTYT MPUCYTCTBOBATh PYKOBOJMTENN U PELICH3EHThI TUMJIOMHBIX
MPOEKTOB (PaboOT) MpU PELICHUH BOMPOCOB, KACAIOIIMXCS TOJBKO UX JUTIJIOMHUKOB.

B xone 3akpsiToro 3acenanus wiensl [ JK:

— OLIEHMBAIOT PE3yJIbTAThl 3AIIUTHI KAKIOr0 JUIJIOMHOIO 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 BbIJA4€ JUILJIOMOB O BBICIIEM OOpa30BaHHUH, B TOM
YHUCIIe C OTIINYUEM, U OPOPMIISIOT TPOTOKOI.

B cootBerctBuM ¢ 3akoHoM PecniyOnuku benapyce Ne252-3 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 6annoB.

OTMmeTKa 3a BBINOJHEHUE U 3aAIUTY JUIUIOMHOIO MPOEKTA BBICTABIAETCS IO
UTOTaM OTKPBITOTO TOJIOCOBaHUS OOIBIMMHCTBOM T010c0B WwieHoB [ DK. [Ipu paBHOM
YHCJIE TOJ0COB TOJIOC MPEACENATEIIS SIBJIETCS PEIIAOIINAM.

Pe3ynbTaThl 3alUThl JUIJIOMHBIX MPOEKTOB, PEIICHUS O MPUCBOCHUM KBaJlU-
dbuKkanyy, BbIJIaue IUILUIOMOB O BBICIIEM OOpa3OBaHUH, B TOM YHUCJE C OTIMYHEM,
OTJIAIIIAIOTCS B ATOT K€ JICHb TOC)Ie O(POPMIIEHHS] COOTBETCTBYIOIIUX ITPOTOKOJIOB.

1.5.8 unmomublii poekT (paboTa) mocie 3alMThl XPaHUTCS B apXUBE YHU-
BEPCUTETA.

1.5.9 IloBTOpHas UTOroBas arrecTalus CTyACHTOB (KypCAaHTOB), HE CAABLIUX
roCyJapCTBEHHBIN 3K3aMEH, HE JOMYUIEHHBIX K 3allUTE 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 IJIAaHAMU, 110 KOTOPBIM IPOXOANIIO 00yYEHHUE B T/l UX OTUUCIICHHUS.

1.5.10 Crynentam (KypcaHTam), HE CAABIIMM TOCYIapCTBEHHBIM 3K3aMEH, HE
3aIIMTUBIINM JUIUIOMHBIA TPOEKT (paboTy) MO YBaKHUTENbHOM mMpuuuHe (OOJE3Hb,
ceMeiHbIe 00CTOATENbCTBA, CTUXUIUHBIE OC/ICTBUS U Jp.), TIOJITBEPXKICHHOW JOKYMEH-
TaJbHO, PEKTOPOM YHUBEPCUTETa HAa OCHOBAHUU 3asBJICHUS CTyACHTAa (KypcaHTa) U
MpeACTaBICHUS JIeKaHa (DAKyJIbTeTa MPOJJICBAETCSl CPOK 0O0YUEHUSI, YCTAHOBJICHHBIN B
COOTBETCTBUU C MPUUNHON HEMPOXOK/IECHUS UTOTOBOM aTTECTAIUH.
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2 TPEBOBAHMSA K TIOACHUTEJbHOM 3AITUCKE

2.1 OouIMe noJIoKeHus

2.1.1 TlosicHUTENBHYIO 3aIUCKY BBINOJHSIOT C MPUMEHEHHEM NeYaTarouux U
rpaduyeckux ycTpoicTB BeiBoga [I9BM unn pyKOmMCHBIM CITIOCOOOM.

[Ipu neyatu ¢ nomouiso TekcToBOoro penakropa [I9BM ucnosnbe3yercs rapHu-
Typa mpudra Times New Roman pazmepom mpudra 13—14 myHKTOB ¢ MEXCTpPOU-
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, moapasienos, IIyHKTOB U IOMIIYHKTOB CIIEIYET BBIACIATH
HOJYKUPHBIM IMIPUPTOM. 3arojIOBKU Pa3fesioB PEKOMEHIYyeTcs OoQOpMIIATH IOJIy-
KUPHbIM Mpudtom pazmepoMm 14—16 NyHKTOB, a MOJPA3AEIOB — MOIYKHUPHBIM
mpudtom 13—14 myHKTOB.

JIns akeHTUpPOBaHWs BHUMAHHUS Ha OIPEACICHHBIX JJIEMEHTAaX JOIYCKAETCS
HCIIOJIB30BaTh KYPCUBHOE U MOJIY>KUPHOE HAYEPTAHUE.

2.1.2 TekcT pacnoJiaraloT Ha OAHOUM cTopoHe Jucta ¢opmaTta A4 ¢ cobmroe-
HUEM pa3MepoOB MOJIEH U UHTEPBAJIOB, YKa3aHHBIX B MPUI0KeHUH JI.

2.1.3 AG3zanbl B TeKCTe€ HaYMHAIOT OTcTynoM 1,25 wim 1,27 cm, ycTaHaBiIu-
BaeMbIM B Word B nuanoroBom okHe A63ay, uau 15—17 MM 1ipu BBIIOJTHEHUU 3a-
MACHU PYKOTIMCHBIM clIOCOOOM (cM. npuitoxenue JI).

2.1.4 Bce yacTH MOSICHUTEIHLHOM 3aIIMCKU HEOOXOIMMO H3JIaraTh Ha OIHOM
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 rpadgudeckue HETOYHOCTH, OOHAPYKEHHBIE B TEKCTE MOSICHU-
TEJIbHOM 3aIUCKH, BBIOJHEHHOW PYKOIUCHBIM CIIOCOOOM, JOMYCKAeTCsl UCTIPABIIATh
MOIYMCTKOM, 3aKpalrBaHueM OeJloi KpacKod M HAHECEHHEM Ha TOM € MECTe HcC-
npaBJjeHHOro Tekcta. [loMapku u ciefibl He MOJTHOCThIO YAAIEHHOTO MPEXHEro TeK-
CTa HE JOMYCKAaKOTC.

2.1.6 TlosicHuTenbHasi 3amucKa JIOJDKHA OBITh CHIMTA B JKECTKOM IEperieTe
(cnenmanbHOM Marke AJs AUTUIOMHBIX TPOEKTOB (padoT)).

2.2 PyOpuxanuu, 3aroJIOBKU U COAEPKaAHNE

2.2.1 TekCT NOSICHUTENIHOM 3alUCKU PA3JENsItOT Ha JOTUYECKH CBSI3aHHBIE Ya-
CTH — pa3iesibl, IpU HEOOXOJUMOCTH — Ha TOJIpa3eibl, a MOApa3Aebl — HA TyHKTHI.
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2.2.2 Paznenbl HOKHBI UMETh TOPSAKOBBIE HOMEpa, 0003HaUYaeMble apabCKu-
MU Idpamu 6e3 TOUYKH B KOHIIE U 3alMCaHHbIe ¢ ab3amHoro orcryna. [loapa3zmenst
HYMEpPYIOT B IpeJiesiaX pa3/elia, K KOTOPOMY OHH OTHOCSITCS.

2.2.3 MHoraa BHYTpH MOJipa3jielia BhIICIAIOT 00JIee MEJIKHUE CMBICIOBBIC €1-
HUIbI — MMYHKTHI, HAIPUMEP: XapaKTEPUCTUKH YCTPONUCTB M (PYHKIIMOHAIIBHBIX 3JIe-
MEHTOB TE€XHUYECKON CUCTEMbI, 0OOCHOBAHME ATAMOB MJIAHUPYEMOT'O SKCIIEPUMEHTA,
XapaKTEepPUCTUKHU amlmnapaTtoB U MpuOOpOB, HEOOXOAUMBIX ISl UCIIBITAHUM, IMOKa3aTe-
JIM Ka4eCcTBa TEXHUYECKON CHCTEMBI B Pa3IUYHBIX peXKUMax ee paboThl u T. 1. B mo-
JMOOHBIX CclTydasX MyHKThl HYMEPYIOT B IIpeieiaX Mmojpaszena.

[TyHKTBI TTpH HEOOXOIUMOCTH MOTYT OBITh Pa3OUTHI HA MOMIYHKTHI, KOTOPHIC
HYMEPYIOTCA B IIpeJIeNIax KaXJa0ro MyHKTa.

2.2.4 Ecnu B MOSICHUTEIBHOM 3aITMCKE BBIIEICHBI TOJIBKO Pa3elibl, TO MyHKTHI
HYMEpYIOT B Ipeienax pasena.

2.2.5 Kaxnplil pa3zen U noapas3iell J0JKEH UMETh KPAaTKUWA U SCHBIM 3aroJio-
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 NPOMUCHOM. 3aroJIOBKM HE MOIYEPKUBAIOT. [IepeHOCHI CIIOB B 3aroyioBKax HE J0-
ITyCKaroTCA. ECam 3aronoBOK COCTOUT U3 IBYX MPEMIOKEHNN, UX PA3AEISAIOT TOUKOM.

Ecnu 3aronoBku paznena Wi noapasaena 3aHUMar0T HECKOJIBKO CTPOK, TO CTPO-
KU BBIPAaBHUBAIOTCSI 10 MEPBOM OYKBE 3arojI0BKa B COOTBETCTBUU C TipuiioxkeHueM JI.

2.2.6 Kaxnplii pa3fen NOSICHUTEIBbHOM 3allMCKH PEKOMEHAYETCS HaYMHATH C
HOBOW CTpaHULIBL.

Mexy 3arosioBkom pazjena (rojipaszena) U TEKCTOM OCTaBJISIOT TPOOETbHYIO
CTPOKY — MPU KOMITBIOTEPHOM CIIOCO0€ BBITIOJHEHUS 3alMCKH; UHTEPBAJ MIUPUHOU
15 MM — ipu pykonmrcHOM criocobe (cM. mpuitoxkerue JI).

Mex 1y 3arojgoBKamMu pa3/iesIoB U BXOJSIINX B HErO MOIPA3/IEIIOB IOMYCKAETCs
oMeIaTh HeOOJIBIION BBOIHBIN TEKCT, MPEIBAPSIIONIANA MO Ipa3Ie]l.

2.2.7 Tlepeuenb Bcex pa3leioB W MOAPA3JEIOB, BKIIOYAKOUIUNA MOPSIKOBBIE
HOMEpa U 3aroJIoBKH, 0(hOpMIISIOT B BUJE COJEP)KaHUSA — 005S3aTeIbHOrO JIEMEHTA
NOsICHUTENBHOU 3anucku. CoaeprkaHrue MOMENIAOT HEMOCPEICTBEHHO 3a 3a/JlaHHEM
Ha IPOEKTHUPOBAHKE U BKIIIOYAIOT B OOLIYI0 HyMEpALUIO CTPAHULI.

CnoBo COHAEPXAHUWE 3anuceiBalOT NpONUCHBIMH OYKBaMH MOJYXUPHBIM
mpudpTom 14—-16 MyHKTOB M pacmoiaraloT Mo UEHTPY CTPOKU. Mexay CIOBOM
COAEPXAHHME u camuMm coaepaHUEM OCTaBIISIIOT MPOMEXKYTOK, PABHBIN MPO-
OenbHOM cTpoke. B comepaHun 3arojloBKM BHIPABHUBAIOT, COMOIYUHSAS 1O pasje-
JaM, mojapasjenaM M MyHKTaMm (€ciu MOCJeIHHEe UMEIOT 3arojoBKH), cMellas Bep-
THUKaJIU BIIPABO OTHOCUTENBHO JIPYT Ipyra Ha 2 3HaKa.

B copepaHuy KaxKIplil 3ar0JIOBOK COEAMHSIOT OTTOYMEM C HOMEPOM CTPAHH-
Ibl, PACTIOJNIOKEHHBIM B CTOJIOLIE CIIpaBa.

[Tpumep dparmeHTa npaBUIHLHO MOCTPOCHHOTO COJCPKAHUS:
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COJIEPYKAHUE
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[Tpunoxenue A (nadopmarmonHoe) [Ipumep 3amoTHEHHUS TUTYIBHOTO JIUCTA. ................ 45

2.2.8 CtpaHullbl TOSACHUTEIBHON 3alMCKH HYMEpPYIOT apaOCKumu IudppamMu B
MPaBOM HWKHEM YTIy. TUTYIBHBIM JTUCT, TUCT ¢ pedepaToM U JUCT 3aJaHHs BKIIO-
4aroT B OOIIYI0 HyMepaluio, HO HOMEp CTPaHUIIbl HA HUX HE CTaBsT. B 0011y0 HyMe-
paLuIO CTPAHUL] BKJIIOYAIOT BCE IIPUIIOKCHUS.

2.3 OCHOBHBIE NMPABUJIA U3JI0KEHUS TEKCTA

2.3.1 TekcT MOSICHUTEIFHON 3alIUCKU JOKEH OBITH YETKHUM M JIOTUYHO H3JI0-
YKCHHBIM, HE JIOITYCKATh PA3JIUYHBIX TOJIKOBAHUU.

[Ipu u3nokeHUn 00s3aTEIBLHBIX TPEOOBAHUN B TEKCTE JOJDKHBI MPUMEHSATHCS
CJIOBA «JIOJDKEH», «CICAYET», «HEOOXO0IUMO», «TPeOyeTCs, YTOObI), «HE JOMYyCKaeT-
cs», «3anpemaetcs». [Ipyu u3noxeHnn Apyrux IMoJI0KEHUN PEKOMEHAYETCS UCTIOJb-
30BaTh CJIOBA: «JIOMYCKAKOT», «YKA3bIBAKOTY, «IIPUMECHSIOT.

B TekcTe ciaemyer mpuMEHATh HAyYHO-TEXHMUYECKHE TEPMHHBI, 0003HAUYCHUS
U OIPEHECJICHHS, YCTAHOBJICHHBIC JICMCTBYIOIIMMHU CTaHJAAPTAMU, & MPU UX OTCYT-
CTBUU — IIPUHSTHIE B HAYYHO-TEXHUYECKOM JTUTEpATypE.

3anpenaeTcs NPUMEHSATh MHOCTPAHHBIE TEPMUHBI NIPU HAJIMYUU PABHO3HAY-
HBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE.

2.3.2 TekcT uznaraloT ¢ coOMrofeHueM mpaBmil opdorpaguu U MyHKTyaIuu.
Cnenyer oOpaTuTh BHUMaHUE Ha a03allbl, MEPEUUCIICHUS, YMOTPEOJICHUE YHUCEll,
CHUMBOJIOB U Pa3MEPHOCTEM.

2.3.3 HeGonpbime nmo o0beMy 000COOJIEHHBIE 10 CMBICITY YaCTU TEKCTa BBIJIE-
JSOT ab3aramu.

2.3.4 B n0osICHATENIBHON 3aIACKE YaCTO UCMOJIB3YIOT MEPEUNCIICHUS], HAIPUMEDP
B T€X ClIydasx, KOrjJa HeoOXOJuMO Ha3BaTh COCTaB TEXHUYECKOW CHCTEMBI WU OT-
JIeJIbHOM ee 4acTu, yKa3aTh MpeAbsBIIseMble TPEOOBaHUS, YCTAHOBUTH MOPSIOK IKC-
IIEpUMEHTAJIBHBIX UCCIIEIOBAHUM, UCIIBITAHWN, HAJIAAKH U T. II.

2.3.5 Ecnu nepedncieHue npocroe, T. €. COCTOUT M3 CJIOB U CIOBOCOYETAHUM,
TO KaKJIbIM AJIEMEHT HEOOXOAMMO 3aIlMChIBATh C HOBOM CTPOKH, HAYMHAs ¢ a03aIlHO-
ro OTCTYIA Y 3HAaKa «TUPE», a B KOHLIE CTABUTh TOUKY ¢ 3arsiToi. Hanpumep:

21



B cocraB ycTpoiicTBa CUNTHIBaHHS BU3yalbHON HH(POPMAIIMH BXOAAT CIETYIOIINE OIOKU:

— TaTYUK PACCTOSTHUS;

— ¢oTtoamoHast MaTpuIia pazMepoM 32X32 3JIeMeHTa;

— 3QJIAIONIMIA TeHEepPaTop W YCTPOMCTBO aBTOMATHUYECKOW PETYJIHMPOBKH UYBCTBHTEIBHOCTH
doromaTpuLIbI.

2.3.6 IIpocroe nepedncieHre I0MyCKaeTcsl MUcaTh B MOJ00P ¢ TEKCTOM, OTJie-
JIS151 CJI0Ba WJIM CIOBOCOYETAHMS APYT OT Apyra 3amstoi. 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 Ilpu CIOXHOM TEPEUUCICHUHU, COCTOSIIEM M3 HECKOJIBKUX TMpPEeJJIoKe-
HUMW, KaXKIbIA DJIEMEHT MEePEeUrCICHUS] HYMEpPYIOT M MUIIYT C MPOMUCHON OYKBHI,
HayMHas ¢ ab3aI[HOr0 OTCTYINA, a B KOHIIE CTaBsAT Touky. Hampumep:

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

1 Boruucnsem Z-npeoOpa3oBaHue nepeaToyHol (PyHKIMU [1OCIE10BaTEIbHO COEJMHEHHBIX
9KCTPAMOJISATOPA HYJIEBOI'O MOPs/IKA U HENPephIBHOM yacTu 1MdpoBoii cuctembl. C MOMOIIbIO Ou-
JUHEHHOro mpeoOpa3oBaHMsl HAXOAUM COOTBETCTBYIOILYK) — XapaKTepUCTUKY B  00JIaCTH
W-npeoOpa3zoBaHuii.

2 Tlo HailieHHOH XapaKTEepUCTUKE ONpPEEiieM OCHOBHBIE I10KA3aTeI HECKOPPEKTHUPOBAH-
HOU (POBOM CUCTEMBI: 3aMachl YCTOWYUBOCTU IO (aze U MOAYIIO, TOJIOCY MPOMYyCKaHUs, Pe30-
HAHCHYIO 4acTOTY M pe30HaHCHbIN nuk. ConocraiseM Moka3aTeiau KayecTBa ¢ TpeOyeMbIMH 3Ha-
YEHUSMHU.

3 BeiGupaem B obsactu W-npeoOpa3oBaHUi TaKylo XapaKTepUCTUKY (PU3MUECKH peau3ye-
MOT'0 PEryjsiTopa, 4ToObl yJIOBIETBOPSUINCH BCE TPEOOBaHUs, MPENBABISEMbIE K KaUECTBY YIpaB-
nenus. HakoHer, ncnomnb3ys NOACTaHOBKY W =Z—1/Z+ 1, monydaem nepenaToyHyro (yHKIHIO
perynsitopa B 061actu Z-npeodpa3oBaHui U T. JI.

2.3.8 Ecian B mOSICHUTENILHON 3alMCKE HEOOXOIMMO CAEJIaTh CChUIKA Ha JJIe-
MEHTBI TIEPEUYUCIICHUs, UX 0003HAYAIOT CTPOYHBIMU OYKBaMU pycCKOro andaBuTa co
ckoOkoil. Hampumep:

1.7 Ha ocHOBaHMM aHAJIM3a UCXOAHBIX JAHHBIX JJIS IPOSKTUPOBAHUS CUCTEMBI aBTOMATHYE-
CKOT0 yIpaBJICHUS YCTAHABIMBAEM CIIECAYIOLINE TPEOOBAaHUS K CUCTEME:

a) IMHAMUYECKAs YCTAHOBHBILNAACSA MOIPENIHOCTh YNPABICHUS Oy NOJDKHA OBITh HE Oonee
12 yrn. MuH npu noctosHHOM ckopoctu Q = 0,16 pan/c u yckopenuu € = 0,24 pan/c?;

0) MOMEHTHAs COCTABJISIIOIIAs MOTPEIIHOCTH Oy JOJKHA ObITh He Ooisee 1,2 yrii. MUH npu
My =10*H-m;

B) BpeMs IepexoiHoro nporecca fun He 6osee 0,32 ¢;

I') IepeperyIrupoBaHue T0JKHO ObITh HEe Oonee 24 %.

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

2.3.9 Tlpu cchulKe B TEKCTE HA DJIEMEHT MEePEUUCIICHHS CIIeyeT mucaTh 0e3 co-
KpaIIeHUsI CJIOBO «IIYHKT» WJIN «IOJMYHKT» M IMOCJE HOMEpa WId OYKBBI yOUpPaTh
ckoOky. Hanmpumep:

B cootBeTcTBHU ¢ 3a1aHHO# B TyHKTE 1.7, 0 MOMEHTHOM MOTPEIIHOCTHIO ONpeaemsieM 100-
POTHOCTb CUCTEMBI YIIPABJICHUS.
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2.3.10 Bce snemeHTHI TiepednciieHus AOHKHBI TTOMYMHATHCS BBOJIHOU (pase,
npealecTByIoEer nepeuynciennto. He nomyckaercsi 0OpbIBaTh BBOJHYIO (pa3y Ie-
pen MEPEUYUCICHUSIMA HA MPEIJIOTaX WM COH3aX «HU3», «HaA», «TO», «KaK» U T. II.
Hampumep:

Henpaewzbno nucams:

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 mosicCHUTEIbHOU 3anmucKu (Kpome (opMyll, TaOJIUIl U PUCYH-
KOB) cliedyem nucams Clo8aMu:

— MaTeMaTHUYeCKU! 3HAK «—» MUHYC Tepell OTPUIATEIbHBIMH 3HAUYCHUSIMHU
BEJIUYMH;

— MaTeMaTH4ecKue 3Haku > (6ombIne), < (MeHbIIe), = (PaBHO), a TAKXKe 3HAKU
Ne (Homep), % (mporieHT), & (muamerp), sin (CHHYC), cos (KOCHHYC) | T. JI., HEC UMe-
folye npu cebe YUCIIOBBIX 3HaueHW, Hampumep: «IIpupaBHUBas HYIIO MPOW3BO/I-
HYI0 OT (DYHKITMOHAJIA, HAXOJIUM ypaBHEHHE. ..)».

2.3.12 B TekcTe unciia OT OJTHOTO JI0 AEBATU 0€3 €IUHUI] U3MEPEHUI ClieayeT
UCcaTh CJIOBaMHU, CBBIIIE JEBATH — Ibpamu. JpoOHbIe ynciaa HE0OX0IUMO MPUBO-
JIUTH B BUJIE JCCATUYHBIX APOOCH.

[lepen yuciaamu ¢ pa3MEPHOCTSIMU HE PEKOMEHAYETCS CTABUTh MPEIJIOT «B)»
WJIM 3HAK THpe «—». Hampumep:

Henpasunvno nucams:
DneKTpoABUraTesb MOIHOCTHIO B 600 BT.

Credyem nucamy:
DneKTpoaBUraTeNh MOIHOCTHI0 600 BT.

[IpuBoas HanbombIIee WM HAaUMEHbBIIIEEe 3HAUCHUE BEJIUYUH, CICAYET MpUMe-
HATH CJIOBOCOUETAHUE «JIOJKHO 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 CIAEAYET YKa3bIBATh MOCJE MOCIECIHErO YUCIOBOIO 3HAUYCHUS quaria-
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 OKOHYAHWS, €CIW NPEANOCieaHss OyKBa corjacHas.
Hanpuwmep:

1 Bo 2-M pa3zene mokasaHo. ..
2 Comnocraisisi pe3yJabTaThl 1-ro U 2-ro SKCIEPUMEHTOB. ..

KonuuecTBeHHbIE YHUCTUTENBHBIE 10 JECITH 0€3 €IUHUI] U3MEPEHUN ClieayeT
MHACaTh CIOBAMH, HAIPUMEP «HA IIECTH JIUCTAX», IO PE3yJbTaTaM ITATH 3KCIIEPU-
MEHTOB...». KOoIM4ecTBEeHHBIC YUCIUTEIbHBIE CBBIIIEC NECATH 0003HAYAIOT IUGPOM
0e3 HapalleHusi, Hanpumep «Ha 20 aucTax».

2.3.13 B noscHUTENBHOMN 3alMCKE CIEAYEeT MPUMEHSITh €IUHUIBI (PUINIECKUX
BEJIMYMH, UX HaMMEHOBaHMSA U 00o03HaueHus B coorBercTBuU ¢ 'OCT 8.417-2002.
B nmpunoxenun T npuBeneHsl OykBeHHbIE 0003HAYEHUS BEJIUYHMH M Pa3MEPHOCTEH,
HanOoJIee 9YacTo ynoTpedsieMpie B MPoeKTax (padboTax).

[IpumeHneHune npyrux cucreM 0003HAYEHUN (PU3MUECKUX BETMUMH HE JIOITYCKAETCH.

Ecnu B NosICHUTENBHOM 3alMCKe HEOOXOUMO HCIOIb30BaTh CBEACHHS U3 JIUTE-
paTypHBIX UCTOYHUKOB, B KOTOPBIX MPUMEHEHBI MHbIE CHCTEMbI 0O003HAYEHU, TO MX
HyxHO nepesectu B cucreMy CHU. Koadunmentsl nepeBosa npuBeieHbl B PUIIOKE-
HUU Y € TOYHOCTBIO, JOCTATOYHOM JIJIs1 HHKEHEPHBIX PAaCU€TOB.

2.3.14 He cnenyer momeniaTh 0003HAYCHUS €IMHUIl (PU3UYECKUX BEIIUYUH B
OJIHOM cTpoKe ¢ (hopMynaMu, BeIpaX€HHbIMU B OykBeHHOU (popme. Hanpumep:

H@I’lp(lG‘l/LﬂbHO nucamo:
HpI/IBe,I[eHHLIﬁ K BaJly ABUTraTC/Id MOMCHT MHCPLUU HATI'PY3KHU

2
) )
Jp = (my + mz)—z"max [xrM7].
JAB max

Cnedyem nucamv:
[IpuBeicHHBIH K Baly JBMTaTels MOMEHT HUHEPIHMH HArpy3ku Jnp, KI'M’ BBIYUCISEM IO
bopmyie
2
Ohmax

2
B max

Jup = (my +my)

B Tex cnydasx, koraa B popMyIly OACTABISIOT YUCIOBBIC 3HAUCHUS Y BBIYHC-
JISIOT pe3yibTaT, 0003HAYEHUE EAMHUIBI (PU3NYECKON BEIMYUHBI MUIIYT 32 PE3yilb-
TaTOM C TIPOOEIOM, paBHBIM OJTHOMY 3HaKy, Ui 3—4 MM TP PYKOIMCHOM CIIOco0e.
Hampuwmep:

HpHBe}leHHBIﬁ K BaJly IBUTATCIIA MOMEHT HHEPIUU HArpy3KH

2 1 2
Jnp = (my + mz);";ﬂ = (300 + 400) 02’ 16072 _4,4.10-4 kTM.

JAB max

2.3.15 IlpumMeHsieMble B TOSICHUTEJIBHOM 3alMCKE YCJIOBHbIE OYKBEHHBIE 000-
3HAQYEHUsS, B TOM YMCJI€ WHJEKCHI, NU300paKCHUS WJIM 3HAKH JIOJKHBI COOTBETCTBO-
BaTh MPUHATHIM B HOPMATUBHOM JJOKYMEHTAIIMU U JIEUCTBYIOIIMX CTaHAAPTaX.
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2.3.15.1 YtoObI yKka3aTh pa3inyue HECKOIbKUX (DU3UYECKUX BEITUYHH, 0003HA-
YEHHBIX OJIHOM U TOU e OYKBOU, MPUMEHSAIOT BEPXHUE U HUKHUE UHACKCHI.
2.3.15.2 B kauecTBe BEpXHHX HHJCKCOB PEKOMEHIYETCSI MPUMEHSATH apaOcKue
uudpsl, 31aku npuM ('), 38e3104Ky (*) u 6ykBy (7). Hampumep:
a) NC? — sueprus;

0) ¢'(A,w) — k03bbHUIHUEHT TAPMOHUYECKON JINHEAPU3ALIUH;

% o o
B) K — perynupyemblii (HacTpanBaeMblii) K03)HUIUEHT yCUIeHNUS;
r) A" — TpaHCIOHMpOBaHHAs MaTPHUIIA.

2.3.15.3 HwxHuMH nHACKCAMH MPU OYKBEHHBIX 0003HAYEHUSIX MOTYT OBITh:

— uudpsl, 0603HAYAIONTNE MOPSAIKOBBIE HOMEpa, HapuUMep, MOPSAIKOBBIE HO-
Mepa MePeMEHHBIX COCTOSHUSA, IEPEeaTOYHBIX (PYHKIIUH U T. I1.;

— OYKBBI TPEYECKOTO U JIATUHCKOTO aj(haBUTOB, YKa3bIBAIOIUME HA CBS3b C
(¢uznueckuMH BeIUYMHAMHM, OOO3HAYEHHBIMH COOTBETCTBYIOIIMMH CHMBOJIAMH.
Hampumep: Dg — 10OpOTHOCTB IO YCKOPEHUIO; Vy — COCTABIISAIOIIAs CKOPOCTH BIOJIb
OCH X;

— OyKBBI pycCKOro angaBUTa, COOTBETCTBYIOIIME OJHOM WM HECKOJBKHM
HavaJbHBIM OyKBaM TepMuHa, Harpumep Upx — HaNpsyKEHUE Ha BXOJIE YCUITUTEIIS.

2.3.15.4 NHieKChl, COCTABIICHHBIE U3 JIBYX-TPEX COKPAILIEHHBIX PYCCKUX CIIOB,
MUITYT OPSMBIM MIPUGTOM C TOUKAMHU MEXy cokpatenusmu. Hanpumep:

a) Ko.c— K03 bUIUEHT YCHUICHUS B LIeNU 0OpaTHO CBS3U;
0) Kp.c (p) — nepenarodnas QyHKIHs PEryIsSTOpa CKOPOCTH.

2.3.15.5 Eciu B cocTaB MHAEKCA BXOAUT HECKOJBbKO HUPP MM OYyKB JaTHUH-
CKOro ¥ (MJM) rpeyeckoro andaBUTOB, TO UX OTACISIOT APYT OT Apyra 3amsiTou.
Hampumep:

a) @, , — YroJ MeXJ1y IEPBLIM M BTOPHIM CMEKHBIMH 3BEHbSIMH MAHUITYJIATOPA;

0) Rx’a — MaTpHIla TOBOPOTA BOKPYT OCH OX Ha yroJl d..

2.4 OcHOBHBbIE NPABUJIA HANTUCAHUA MaTeMaTHYeCKUX Gopmy.a

2.4.1 Tlpu u3710)KEHUU BBIBOJOB U3 MaTeMaTHYECKUX (HOpMYI HE PEKOMEHIY-
€TCA HCHOJIb30BaTh BBIPAKECHUS: «Mbl MOJIYUYUIIN», «Mbl HAILIN», «OMPEIEIUIIN,
«MOJYYUTCSA», «BBIPAZUTCS B BUIE», «OyAeM UMeTh» U T. I. CienyeT ynorpeossTh
CJIOBA: «IIOJIy4aeM», «OMPEIEIsieM», KHAX0IUM», «ITpeo0pa3yeM K BUAY» U T. 1.

Cas3ylolue CIoBa «CJEI0BATEIBHO», «OTKYAa», «IOCKOJIbKY», «TaK Kaky,
«WIW» U JPYTHe pacrojiaraloT B Hadajie CTPOK, a 3HAKU MPEMUHAHUS CTaBAT HEIOo-

cpeAcTBeHHO 3a dhopmynoi. Hanmpumep:
XapakTepuCTHYEeCKOe YpaBHEHHUE ITPpeoOdpa3yeM K BUAY

T’ +p+K,=0. (*)
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[ToncraBuM B (*) 3HadyeHue p
p=-o+jB,
HOJYYUM
T(-a+ jB)2 +(-a+jB)+K, =0,
OTKY/1a HAXO/IUM
T(a® -B*)+ K, -0 =0,
-2apT +pB=0.
CrnenoBartenabsHO,

1

T =
20

; K zoc—T(ocz—Bz).

Ecnu popmynam npeamectByeT ppaza ¢ 00001IAIOIIMM CIIOBOM, TO TOCJIE HEE
HE0OXOMMO CTaBUTH JBOeTOUne. Hampumep:

N3 paBencTBa (2.12) HaxoauM CIeAyI0IIee COOTHOLICHUE:

4(1+&2>=3<1+§)+(1;§)3 w41+ 82) =31+ &) +1/[(1+£)'].
_+_

2.4.2 Marematuyeckrue (GOpMyIbl JOHKHBI ObITh BIMCAHBI OTYETIMBO C TOY-
HBIM pa3MelleHreM 3HakoB, upp u OykB. Kaxnayro OykBy B (GopMysiax U TEKCTE
HEOOXOJMMO 3aIlMChIBaTh B TOUYHOM COOTBETCTBUU C ajipaBUTOM. [[1s1 TOro uToOBI B
dopMynax pazauyaTh CUMBOJIBI CXOJHOTO HayepTaHUsl, MPUHATO OYKBBI JATHHCKOTO
andaBuTa IEYaTaTh KYpCUBOM, @ PYCCKOTO U TPEUYECKOTO — MpsMbIM Tpudrom. O6-
pasibl OyKB IPUBEIEHBI B IPHIIOKeHUU .

Ha npotspkennn Bceil IOSICHUTENIBHON 3alMCKU HEOOXOAMMO COOJII0IaTh Clie-
Tyrole pa3Mepbl B hopmynax: 3—4 MM Il CTPOYHBIX M 6—8 MM JIJIST TIPOIKMCHBIX
OykB u 1udp. Bce MHAEGKCH U MOKa3aTeNM CTENEHU IOJDKHBI ObITh B 1,5-2 pasa
MEHbLIE.

3HaKU CIIOKEHMSI, BBIUUTAHUS, KOPHS, PaBEHCTBA U T. JI. HEOOXOAUMO pa3zMe-
iaTh TaK, 4TOObI UX cepeArHa ObUIa PacHoioKEeHa CTPOro MPOTHUB TOPU30HTATBHOU
YepThl APOOH.

2.4.3 ®opmyIbl, Kak PaBUIIO, PACIIONAraroT Ha OTAEIbHBIX CTPOKaX MO LEHTPY
U OTACINIAIOT OT TEeKCTa MPOOETbHBIMU CTpOKaMu. B npuinoxxennu M nipuBeAeHbl Npu-
MEpbI PACIONOKEHHS (POPMYJI C YKa3aHUEM PACCTOSTHUN MEXy CTPOKaMH TEKCTa.

PexomeHayroTCsl Clenyronme MEKTEKCTOBbIE MPOMEXYTKH JUIsl pa3MelleHus
bopmyir:

— 6 UHTEpPBAJIOB MPU NEYATHOM cr1oco0e Win 24 MM IpU PyKOITMCHOM ISl IPO-
CTEHIINX OJHOCTPOUYHBIX (POpPMYIT;
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— 8 UHTEPBAJIOB TIPH TIEYATHOM CIIOCO0e Wi 32 MM MPU PYKOITUCHOM ISl O/T-
HOCTPOYHBIX (GOpMyII, comeprkammx 3uakn X, I, | u T. Iw.;

— nis GopMyJI, CoAepKAIIUX JBE CTPOKHU U OoJjiee, a TaKkKe JJIsi CIOKHBIX BbI-
pakeHU HEOOXOJUMO BBICTABIIATh MEKTEKCTOBBIE MPOMEKYTKH B COOTBETCTBUM C
PEKOMEHIAIMAMU MMYHKTOB 2.4.2 u 2.4.3.

2.4.4 KopoTkue OAHOTUIHBIE (POPMYJIBI AOMYCKAETCs pacroiaraTh Ha OJHOU
CTpOKE, pa3eiisist TOUKOM ¢ 3anstor. Hanmpumep:

KOOp,Z[I/IHaTBI X1 |1 X2 OIpEACIAEM 110 U3BCCTHBIM BEJIIMYMHAM XnY:

x, =X -BY +pU; x,=Y-PU.

HecnoxHuble 1 KOpoTKHE (HOPMYJIIBI TPOMEKYTOUHBIX U BCLIOMOI'aTEJIbHBIX BbI-
PaXXEHU MOYKHO PACIOJIaraTh HEMOCPEACTBEHHO B CTpOKe Tekcra. [Ipuuem paspe-
IIAETCs YBEJIIMYMUBATh PACCTOSTHUE MEXKy CTpOKaMH Tekcta. Hanpumep:

Tax xak goOpoTrHOCTH cucteMbl D =20 ¢!, TO HA KPUTHYECKOH YaCTOTE . . =16 ¢! ko-
2 Kp

¢ duIMeHT YCUJICHUS Pa3OMKHYTOU CHUCTEMBI K ((oKp) =D/ Op fl + (0, 2(;)Kp)2 =

=20/16-3,35=0,37 c¢2.CrnenoBarenbHo, 3aac yCTOWYNBOCTH 1O ycuiieHnio AK =1/0,37 = 3.

2.4.5 Tlpu HEoOXOAMMOCTU JOIMYCKAETCsl MEPEHOC YacTH MaTeMaTH4eCKOro
BBIPAKECHUS Ha CIEAYIOIIYIO CTpOKy. IIprueM 3Hak onepamnuu, Ha KOTOPOM CHENaH
IIEPEHOC, MUIIYT JIBa pa3a — B KOHIE IIEpPBOM U B HaJyajue BTOpo cTpoku. IIpu mepe-
HOCE (POpMYJIbl HA 3HAKE YMHOKEHUS BMECTO «*» MPUMEHSIOT 3HAK «X».

He nomyckarorcsi mepeHOChl Ha 3HAKE JIETCHUS, a TaKXKE BBIPAKEHHM, OTHOCS-
LIMXCS K 3HAKaM KOPHsl, THTErpasa, Jiorapudma, TpUroHOMETpUIECKUX (PYHKIIUHN U T. II.

2.4.6 Bce dbopmysbl, pacnoioKEHHbIE B OTAEIBHBIX CTpOKaxX, HymepytoT. Og-
HUM HOMEpPOM OTMEYAIOT TaKXe TPYIIY OJHOTHUIHBIX (POPMYJ, pa3MEIEHHBIX Ha
OJIHOU CTPOKE.

®dopmysbl peKOMEHyeTCsl HyMepoBaTh B Ipeenax pasjiena, K KOTOpoOMYy OHU
oTHOCsTCS. HOoMep GopMyIbl TOMKEH COCTOSITh M3 TOPSAKOBOTO HOMEpA pasneia u
OTJICJICHHOTO OT HEro TOYKON MOPSAAKOBOTO HOMEpa (GopMyJbl, Hampumep GopMmya
(2.7). Eciiu B paznene oaHa ¢opmyna, €€ TakKe HyMepyloT, Hampumep Qopmyiia
(1.1).

Ecnu B mosicauTenbHOM 3anucke ¢popmyn He Oosee 10, To pa3pemiaercs npu-
MEHSTh CKBO3HYIO HyMEpaIuIo.

®opmyIibl, TOMEIIAEMbIE B IPUIIOKEHUS, JOJKHBI UMETh OTACNIbHYI0 HyMepa-
LUIO B Mpejenax KaXJI0ro NpuiokeHus. BHauane yka3piBaloT 0003HaUYE€HUE MPUIIO-
KEHHsI, 3aT€M CTaBSAT TOUKY M MPUBOAAT MOPAIKOBBIM HOMEp (OpPMYIbl B JaHHOM
npusioxxkenuu, Hanpumep (b.2).

2.4.7 TlopsinkoBelii HOMEpP (HOPMYJIBI 3aMKUCHIBAIOT apaOCKUMH LudpamMu B
KPYTJIbIX CKOOKax y MPaBoro Kpasi CTPOKH.
[Tpu nepenoce yactu (HopMysibl C OJTHOM CTPOKH Ha APYTYI0O HOMEp pacroJfia-
raroT Ha MOCJICIHEN CTPOKE.
27



Howmep cnoxxHoit popmynsl (B BuAe ApoOu) 3aMUChIBAIOT TaK, YTOOBI cepeArHA
HOMeEpa pacIiojlarajliachk Ha YpoBHE 4€pThl JpOOH.

CchUIKM B TEKCTE MOSICHUTEIBHOW 3allMCKU Ha MOPSAKOBBIA HOMEpP (OpMYJIbI
CJIeTyeT MPUBOJUTH B KPYTJIBIX CKOOKaX ¢ 00s13aTEIbHBIM YKa3aHUEM CJIOBa «(POopMy-
Ja», «ypaBHEHUE», «BBIPAKEHUE», «PABEHCTBOY», «IIE€PEAAaTOUYHAs (QYHKIUSI» U T. A.
Hampumep:

[ToncraBnsis BeipakeHue (3.6) B ypaBHeHwue (3.2), morydaem. ..

[Tocne dhopmybl creayeT NoMemaTh nepedeHb U paciupoBKy MPUBEACHHBIX
B (hopMyJie CUMBOJIOB, KOTOPBIE HE OBLIM MOSICHEHBI PaHEee.

[lepeyeHb HAUMHAIOT CO CIIOBA «T/E», KOTOPOE MPUBOASAT C HOBOM CTPOKHU 0€3
a03aIHOTO OTCTYyIA; MOCJE CJIOBa «I/Ie» ABOETOYME HE CTaBsAT. B 3TON ke cTpoke
MOMEIIAIOT TMEepBbIA MNOSCHSAOUMN cUMBOJI. CHUMBOJIBI HEOOXOAUMO OTACNATH OT
pacmmdpoBOK 3HAKOM THpE, BhIpaBHHMBAs MepeueHb Mo cuMmBoiam. Kaxmyro pac-
mUGPOBKY 3aKaHUYMBAIOT TOUYKOM ¢ 3amsiToi. PasMepHOCTh cuMBoIIa Wi Kodpduiu-
€HTa YKa3bIBalOT B KOHIIE paclIM(pOBKU U OTAEIAIOT 3ansTo. Hanpumep:

[Tpu pasrone MmexaHu3Ma J0 CKOPOCTH OBICTPOTO XOJa JBUTATENb JOJDKSH PAa3BUBATh JHHA-

MHUYECKU MOMEHT My, HM, KOTOpBIi onpenensem no Gpopmyiie

My = (1,2 1 + Ty )E 2.7)

AB 2

rae 1,2 — ko3 duurent, yauTpIBalOMUi TPUBEICHHBII MOMEHT UHEPIIUH PEAYKTOPA;

J 1 — MOMCHT HHEPLMH JIBUTaTEId, KM,

J,

MX HpHBG[{GHHBIﬁ K OCH BaJla ABUI'aTCIIA HM3BECTHBIN I[OHOJIHI/ITCJII)HI)If/'I MOMCHT HWHCPLUU

MECXaHHU3Ma, KI'* MZ;

—2
SIIB — YCKOPCHUC BaJla ABUTATCIIA, C ~.

Pa3pemraercs mepedeHp U pacmmpoBKY HCHOIB30BAaHHBIX CHMBOJIOB PACIIO-
jaraTh B mogoop. Hanpumep:

M = (1,20 1 + )6 2.7)

rae 1,2 — KodQQHIECHT, YIUTHIBAIOINN IPUBEACHHEIA MOMECHT HHEPILMHU peayKkropa; J,, — Mo-
MEHT WHePLMH ABUTATeNs, Kr*M% J, . — IPUBEACHHBIA K OCH Balla ABUTATENs M3BECTHBIHA JOMOJ-

HUTEJIbHBIN MOMEHT HHCPLUN MEXaHU3Ma, KF‘MZ; SIIB — YCKOPCHHUC BaJia ABUTATCIIA, 072.

Wuoraa nepeyeHb U pacmmpoBKy HAUMHAIOT CO CJIOB «3[IEChY» WU «B (op-
MmyJie 0003HadeHO». B 3THX ciaydasx mocie GpopMysibl CTaBsIT TOUKY, a CJIOBA «3/1€Ch)
win «B hopmysie 0003HAUYCHO» 3aMUCHIBAIOT C a03aIHOTO OTCTYIIA C MPOMUCHON OyK-
BEI.

2.5 OcHOBHBIE TPeOOBAHNS K WLITIOCTPALMAM
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2.5.1 Bunsl wmmoctpauuid (4epTeXH, CXEMbl, IpaQUKd, OCHUIUIOIPAMMBbI,
LIUKJIO- U TAKTOIpaMMbl, (hoTorpauu) U UX KOJUYECTBO B MOSCHUTEIBHOM 3aIlKCKe
omnpenensaer aBTop npoekra (padotel). Ciaeayer UCXOAUTh U3 TOTO, YTO MILIKOCTpa-
U — HauboJiee MPOCTON M HArJISAHBIA CIOCOO M3JIO0KEHMS TE€X YacTed IMOSICHU-
TEJBHON 3alMCKU, KOTOpPbIE TPEOYIOT JJIUTEIBHOIO TEKCTOBOTO ONHCAHUS, HANPU-
Mep, TUCKPETHOIO MPOIecca B CII0KHON TEXHUYECKOM CHCTEME, MTPOLIEyphl CHHTE3a
CJIOKHBIX KOPPEKTUPYIOIIUX YCTPOMCTB CIEASIIEH CUCTEMBI U T. II.

2.5.2 Kaxnas mmocTpaius A0KHA OBITh YETKOM, SICHOM MO CMBICTY U CBSI-
3aHHOHM C TEKCTOM, a TAK)XKE pacIoJiaraTbCsi 0 BO3MOXKHOCTU OJMKE K pa3bsICHAIO-
e YacTH TEKCTa.

JlonyckaeTcst pacrosiaraTb WJUIFOCTPALlMU B KOHIE MOSCHUTENBHOMN 3allUCKU B
BUJIE€ TPUIIOKEHUS.

2.5.3 Bce wumrocTpauyy HE3aBUCHMO OT MX BUJA U COAEPKaHUSA B TEXHUYE-
CKOM JIUTepaType MPUHATO Ha3bIBATh PUCYHKAMHU.

B mosicHuTenbHON 3amKMCKe PEKOMEHAYIOTCS pa3Mepbl PUCYHKOB MPUOIH3U-
TeabHO 92 % 150 mm u 150 % 240 mM. Bb160p KOHKpPETHOTO pa3Mepa 3aBUCUT OT KO-
JUYecTBa U300pakaeMbIX JI€TajeH, CI0KHOCTH CBSI3eM MEXAY HUMHU, HEOOXOAUMOTO
KOJIMYECTBA HAANNUCEN HAa PUCYHKE.

Pucynok cienyer pacnonarars nocie ad3ana, B KOTOPOM JlaHa MepBasi CChLIKa
Ha Hero. MoHO pa3MelaTh Ha OTACIIBHOM JINCTE€ HECKOJIbKO PHUCYHKOB. B Takom
Clly4ae MOMeNIaTh 3TOT JUCT CIEAYET 3a CTPAHMIICH, IIe JaHA CChUIKA Ha MOCJEIHUN
U3 Pa3MEILIECHHBIX PUCYHKOB.

NnmrocTpanyio, MOMEMIEHHYIO B TEKCT€ MEXIy ald3amamu, pachojaratoT Io
LEHTPY U OTAEINIAIOT OT TEKCTa U MOAPUCYHOUHOU MOANUCH OAHON MPOOEIBbHOM CTpO-
koi (mpuiioxenue H).

2.5.4 Nnmoctpanusi A0JKHA OBITH PacIioioKeHa TakuM o0pa3oM, 4TOOBI ee
ObLI0 YTOOHO paccMaTpuBaTh 0€3 MOBOPOTA MOSICHUTEIHLHOM 3aMUCKU UITU C TIOBOPO-
ToM Ha 90° IO 4aCOBOM CTpEJIKE.

2.5.5 Kaxplii pUCyYHOK COMPOBOXKIAIOT MOJAPUCYHOUHOU noAanuckio. [loanuce
JOJIKHA COZIepkKaTh CI0BO «PUCYHOK» 0€3 cOKpalleHus: U MOPSAKOBBII HOMEp WUILTIO-
cTpanuu apadckumu mudpamu, Hanpumep, «PUcyHOK 7» Mpu CKBO3HON HyMepaluu
nnmi «PuUCyHOK 2.7» mpu HyMepauuu WUIIOCTPAUM MO pa3aesiaM MOSICHUTEIbHOU
3aIUCKHU.

[Toanuch WILTIOCTpALM, PACTONOKEHHBIX B MPHJIOKEHUSIX, JOJDKHA COJEp-
&KaTh cIOBO «PUCYHOK», OykBeHHOE 0003HAUEHHE MPUIIOKEHUS U TOPSAKOBBIN HO-
Mep WUIIOCTPAIMU B MPUIOKEHUH, MEXIY KOTOPHIMH CTAaBUTCS TOYKA, HAIPUMEP
«Pucynok A.2». Ecnu B mpuiioKeHUN MOMEIIIEHa OJIHA WIUITIOCTpaIus, ee 00o3Hava-
10T «Pucynok A.1».

Bce wumrocTpanuu J0KHBI UMETh HAMMEHOBAHUS, KOTOPBIE 3alKCBIBAIOT I10-
CJie HOMEpa pUCYHKa uepe3 3HaK THpE ¢ MpomucHON OykBbl. ToukM mociie Homepa U
HaNMEHOBAHUSI PUCYHKA HE CTaBST, HAIPUMED:

Pucynok 2.1 — CtpykTypHas cxeMa HECKOPPEKTUPOBAaHHOM CHCTEMBI YIIPABICHUS
HO}IHI/ICB N HAaWMMCHOBAHHC pacCIojiararoT, BbIpaBHHBAsA IIO0 LCHTPY OTHOCH-
TEJIBHO PUCYHKA.
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JlommyckaeTcsi BHIHOCUTh B MOJPUCYHOUYHYIO MOJANKUCH PACIIM(PPOBKY YCIOBHBIX
0003HaYeHUH, YacTel U JeTaliel WUTIoCTpaluu. Bee nmoscHUTENbHBIE TaHHBIE TTOMe-
HIAI0T MEXAY PUCYHKOM H IMOJPUCYHOUHOU MOIHUCHIO.

PacumdpoBku muiryT B moaoop, OTAEISIS UX JPYT OT JIpyra TOUKOHM C 3amsToi.
[{udpsel, OyKBbI, Apyrue yCIOBHBIE 00O3HAUEHHS MO3WIMA Ha PUCYHKE MPUBOIAAT Oe€3
CKOOOK, OTAeNsist OT paclMppoBOK 3HAKAMHU THpE, Hampumep, «1 — U3MepUTEeNbHBIHN
npeoOpa3oBareb; 2 — YCUIIUTENb» WK «a — KOPPEKTUpYIollee 3BeH0; 0 — ...». nnHa
CTPOK C MOSICHEHUSIMU HE JOJDKHA BBIXOJUTH 33 TpaHUIlbl pucyHka. CTaHAapTHBIE OYK-
BEHHBIC TIO3UIIMOHHBIC 0003HAYCHUS, TPUBEICHHBIC HA PUCYHKE, HE pacii(pPOBHIBAIOT.

Ecmu 0603HaueHus, MPUBEICHHBIE HA WILTIOCTPAIUKY, Pa3bICHSIOTCS B TEKCTE I0-
SICHUTEJIBHOM 3alMCKU, TO PACHIM(POBKU B MOJAPUCYHOUHBIX MOJIMUCSX HE JIOMTYCKAIOTCS.

He paspemaercsa yactp aeTanei WLIFOCTPALIMU MOSICHATh B TEKCTE, a APYTYIO —
pacm(poOBHIBATh B MOAPUCYHOYHON TTOIITHCH.

Bce nogpucyHouHble MOANKUCH B IOSICHUTENBHOW 3alMCKE CIEAYET BBITOIHATh
eAMHOO0Pa3HO.

2.5.6 B TexcTe MOSACHUTEIHHON 3alIMCKHU JOJKHEBI OBITH JAaHBI CCHIJIKHA Ha BCE
WTIOCTpAlUK 0€3 UCKITIOUCHHUS.

B ccpuikax pekoMeHyeTcst UCI0JIb30BaTh 000POTHI «B COOTBETCTBUU C PUCYH-
KOM 2», «Ha pUCyHKe 5.1 n300paxkeHsl...», «(CM. PUCYHOK 2)» U T. 1.

PucyHnok, kak npaBuiio, BBIMOJHAETCS HA OJHOM cTpaHuue. Ecin pucyHOK He
MOMEIIAETCS HAa OAHOM CTpaHULE, TO JOMYCKAETCS MEPEHOC €ro 4acTh Ha JpYyrue
CTpaHHIlbl. B 3TOM ciyyae B MOJMUCAX KO BTOPOM, TPEThEH U APYTUM HaCTAM H300-
paXXEeHUSI TOBTOPSIIOT MOANMUCH «PHUCYHOK» W HOMEp WUIIOCTPAIlMU, COMPOBOXKIAs
CIIOBAMU «JIUCT 2», «JIUCT 3» U T. 1.

2.5.7 WmmocTtpauun, KaKk W APYyrue BHIBI KOHCTPYKTOPCKMX JOKYMEHTOB,
JIOJKHBI OBIThH BBITIOIHEHBI B cooTBeTCTBUM ¢ TpeboBanusmu ECKJI, ECT/ u ECII/I.
Opnako ecnu Ha nmokymeHTax o ECKJ, ECT/I u ECIIJI npencrapmsitor Bcro (6e3
UCKIIIOUEHHUS) WH(OpPMAIUIO, TOSICHSIONIYI0 Ha3HaueHUe (DYHKIIMOHAJIBHBIX YacTei,
THUIIBI SJIEMEHTOB U UX HOMHMHAJbHBIE MapaMeTphl, BCE CBA3U C UCTOUHMKAMM IUTA-
HUSI, COCTOSIHUE (DYHKIIMOHATBHBIX YacTed W YyCTPOMCTB, BO3MOXKHOCTH MX PETYJIU-
POBKH U T. J1., TO Ha WJUTFOCTPAIIUSIX K TEKCTY JI0JHKHA OBIThH MpECTaBIeHa TOJIBKO Ta
uHdOopMaIus, KOTopasi HEMOCPEICTBEHHO KacaeTCsl CYyTH U3JIaraéMbIX BOIIPOCOB.

[Ipu ucnonp30BaHUU NJIsT WILTIOCTPAIIMNA YEPTEKEH U CXeM, yxe pa3padoTaH-
Hbix o ECKJI, ECT/I u ECII/], ux Heob6xoaumMo 1opaboTaTh:

— UCKJIIOYUTH PaMKH, YIJIOBBIC IITAMIIbI, ClICHU(PUKAIINU, TEXHUYECKUE XapaK-
TEPUCTUKU U T. 11.;

— 3aMEHUTH BJIEMEHTHI, HE UMEIOLIME MPSIMOTO OTHOILICHHS K CYTH pacCMaTpH-
BaeMOTI'0 BOIIPOCA, N300PAKEHUEM MPSIMOYTOIbHUKA U3 IITPUXITYHKTUPHBIX JTUHUI;

— MaKCHUMAJIbHO COKPATUTh YK CJIO HAITUCEH.

Jpyrue pexoMeHJalluy JaHbl B TPEThEM pasjesie CTaHaapTa NPeanpUusThs Mpu
W3JIOKEHUHW TIPAaBWI BBITIOJHEHUST M O(OPMIICHUS KOHKPETHBIX BUJIOB YEPTEXKEH,
cxeM, TpauKOB U IPYTUX KOHCTPYKTOPCKUX JTOKYMEHTOB.

2.5.8 Bo Bceill MOsICHUTENBHOM 3aMUCKe ClIeAyeT coO01aTh eAMHO00paszue npu
BBITIOJTHEHUHM WJUTIOCTpallMi, 0(hOpMIIEHUU MOAPUCYHOUHBIX MOJIMUCEH, BCEX HaJIuU-
cell, pa3MepHBIX 1 BHIHOCHBIX JIMHU, CIIOJIb30BAHNHN YCIOBHBIX 0003HAUYECHHUH.

Nnmoctpanyu ciieyeT BBIIOJIHATE C MOMOIIBI KOMIIBIOTEPHON TEXHUKH HIIN
IAPUKOBOW PYUYKOM ¢ TEMHOW (UEPHOU WJIM CUHEW) MACcTOM, WIM KapaHJallloM CpeJi-
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HEH TBEPAOCTU C IOMOINBIO YEPTEKHBIX MHCTPYMEHTOB. [Ipu BBINOJHEHNH HIUTIO-
CTpaluil pa3pelaeTcsi UCIOJb30BaTh MO0 TOJBKO KapaHAall, JIU0O0 TONBKO IIapUKO-
BYIO PYUKY C IIaCTOM OJHOTO LIBETA IO BCEU MOSICHUTEIBHOM 3aIlUCKE.

Ecnu nosicHuTenpHas 3amucka BbIIIOJIHEHA B TEKCTOBOM peaakrope [IDBM, to
BCE€ WJUTIOCTPAIIMH JOJKHBI OBITH OOPMIIEHBI C TOMOIIBIO TPpaUIeCcCKOro peaaKTopa,
€CJIM TEKCT NMHUIIETCS OT PYKH, TO YEPHOU Tywibto. IIpy 3TOM momyckaercs LBETHOE
BBIIIOJIHEHNE OTEIJIBHBIX HIUTKOCTPALU.

Haamucu Ha BceX WILTIOCTpAIMSIX CIEAYET BBIMOJHATH CTaHAAPTHBIM HIpUd-
TOM C BBICOTOM CTPOUYHBIX OykB He MeHee 2,5 mM. [IponucHbie OyKBbI B OJMUCSIX U
YCIOBHBIX Ipa@UuecKux 00O03HAUEHUSX AIEMEHTOB, HU(PBI, 0003HAYAOLIUE HyMe-
paluio 3IEMEHTOB WM MaclITaOHOCTh KOOPAMHATHBIX IIKaJ, IPYrUe YUCIOBbIC 3HA-
yeHusl Ha Tpadukax ciemyeT mucaTh Ha 1/3 kpymHee cTpouHbIX OykB. Paspermaercs
pu HEOOXOAUMOCTH OYKBEHHbIE 0003HAUEHUS DJIEMEHTOB (YCTPOICTB) HAa cCXeMe, X
HOPSAAKOBBIE HOMEPA BBIIOJIHITH HECKOJIBKO OOJIBIIETO pa3Mepa.

2.6 IlocTpoenue TadmnL

2.6.1 Tabnuibl NPUMEHSIIOT JJI TOTO, YTOOBI YIPOCTUTH M3JIOKEHHUE TEKCTa,
COJZIepKallIero J0CTaTOYHO OONBIION MO 00beMy (DaKTHUECKMH MaTepHall, IPHUIATh
ATOMY MaTepuany 0oJjiee KOMIAKTHYIO, YI00HYI0 (GopMy HJid aHalv3a U PacueToB,
YTOOBI MOBBICUTH 0OOCHOBAHHOCTH U JIOCTOBEPHOCTh MPUHUMAEMBIX PELICHUH.

B Buje Tabnuiel 006I9HO 0(OPMIISIOT:

— CBEJICHUS CITPAaBOYHOTO XapaKTepa;

— 3Ha4YeHUS PYHKIUN, UCTIOIb3YEeMbI€ MPU rpaduueCcKuX METO/IaX pacuera;

— JIaHHBIE DSKCIIEPUMEHTAIBHBIX HCCICIOBAaHUM (DYHKIIMOHAIBHBIX AJIEMEHTOB U
YCTPOMCTB, 110 KOTOPBIM OMPEAECISIIOT MX CTATHYECKHUE U JMHAMUYECKUE XapaKTePUCTHKHY;

— pe3yibTaThl MATEMATHUYECKOTO MOJEIUPOBAHUSA TEXHUUECKUX CUCTEM C aB-
TOMATUYECKUM YIIPaBJICHUEM U JIp.

Tabnuily B 3aBUCMMOCTH OT €€ pa3Mepa PeKOMEHyeTcs TOMENIaTh HEeMOCPe -
CTBEHHO 3a ab3alieM, B KOTOPOM Ha Hee BIEPBbIC JIaHa CChLIKA, MO0 Ha CICAYIOIICH
ctpanute. [Ipu HeoOxoauMOCTH JomycKaeTcs: 0hOopMIIsTh TabJUIly B BUAE TTPUIIOKE-
HHUS K MOSICHUTEILHOM 3aIHUCKE.

2.6.2 Bce Tabnuibl B TEKCTE AOHKHBI OBITH MPOHYMEPOBAHBI apaOCKUMHU IU(-
paMu U UMETh TEKCTOBBIN 3aroJOBOK, IPUYEM CJIOBO «TabyMLa» He cokpamatoTt. Ho-
Mep TaOJMIBl U 3ar0JIOBOK pasleisitoT 3HakoM Tupe. CrnoBo «Tabinua» HauuHAIOT
nucaTh Ha ypPOBHE JIEBOM IpaHUIIbl TaOIHIIBI.

Tabnuibl peKOMEHIyeTCsl HyMEpOBaTh B COOTBETCTBUU C MPUHATON CUCTEMOM
HyMmepaiuu (GopMya U pUCYHKOB, HanpuMep: «Tabnuma 2» npu CKBO3HOM Hymepa-
nuu win «Tabmuna 1.2» npu MHAEKCHON HyMepaluu Mo pasjiesiaM MOsICHUTEIbHOU
3aMUCKHU.

Tabmuibl B KaXJI0M MPUIIOKEHUN CHAOXKAIOT OTICIHHOM HyMepaluen ¢ 00s-
3aTeNIbHbIM yKa3aHHeM 0003HaueHUs puiiokeHus, Hanpumep «Tabmuua b.2y.

3arosoBOK JOJDKEH ObITh KPATKHUM M TOYHO OTPaXKaTh COAEpKaHUE TAOIMIIBI.
CTpoKH € 3aroJIOBKOM HE JOJIKHBI BBIXOJUTH 3@ MPABYIO U JIEBYIO TPAHUIIBI TAOIHIIBI.

2.6.3 Tabnuibl 0OpMIISIOT B COOTBETCTBHH C pUCyHKamu 2.1-2.5 u mpuio-
xenuem JL.
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Tabnuiy BMecTe ¢ 3aroJIoBKOM OTJIEISIFOT OT MPEIbIIYIIEro U MOCICYIOIIErO
TEKCTa MPOOEITBHON CTPOKOH. Eciu 3arojloBOK COCTOWT M3 HECKOJIBKHX CTPOK, TO
BTOpasi ¥ TOCJICAYIONUE CTPOKH PACIOIararTCs MOJ TEKCTOM 3arojoBKa B IEPBOM
CTpPOKE, KaK MOKa3aHO Ha PUCYHKE 2.2, TIpY 3TOM HUCIIOJIb3YEeTCs BBIpaBHUBaHUE a03a-
Ia «Io JIeBOMY Kparo». TOYKH mociie HoMepa U 3arojoBKa TaOJMIbl HE CTaBsIT. 3aro-
JIOBOK M camy TaOIHILy TpoOeTbHOM CTPOKOW HE Pa3eIIsioT.

Tabmuia <nomep> — 3aroJ0BOK TAOIHUITBI

<

é 3aronoBku rpad
5 [TonzaronoBku rpad
—~

Crpoku
— A J
N V"
bokoBuk I'padmr

Pucynok 2.1 — Ilpumep cTpyKTypbl TabIULBI (K MYHKTY 2.6.3)

2.6.4 CrneBa, cripaBa U CHU3Y TaOJHIIBI PEKOMEHIYETCS OTPAaHUYUBAThH JIMHUS-
mu. Ecnu B KOHLIe cTpaHUIbl Ta0IMIIa HE 3aKaHUYMBAETCS, TO TOPU3OHTAIBHYIO Orpa-
HUYMBAIOIYIO YEPTY AOIMYCKAETCS HE MPOBOJUTH (PUCYHOK 2.2).

Tabnuna 2.4 — ba3oBblii BApuaHT MporpaMMbl 00paOOTKU CUTHAJIOB
OT CUCTEMBbI KOHTPOJISI HATPY3KH

lar Kon onepaunn Anpec onepania [Ipumeuanue

0001 LD 0000 PH—Ry; PH—SR,

0002 *D 0001 PH-KuB— Ro; PH-KuB— SR

0028 LD 1000 IIC—Ro; >SR:

[Iponomkenue TabIUIbl <HOMeEp MadIUYbI>

[ar Kon onepannn Anpec onepanja [Ipumeuanue

0029 PD 0010 3anuchk BETUYUHBI BBIJICPKKH B
perucTp gaHHbix RD

0036 WR 2009 3anuch CUTHAJIA B SYEHKY

namsta 2009

Pucynok 2.2 — IIpumep odopmieHnst TaOIHIIBI C 3aT0JIOBKOM U3 IBYX CTPOK € IPOJOIDKEHUEM
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[Ipun mpomomxkeHUn TAOJUIBI TOJOBKY JOIMyCKAeTCS 3aMEHSATh HyMeparuen
rpad. B sTom ciiyyae HymMmepalyio MOMEIIAIOT U B MEPBOM YacTU TAOIMUIBI MOCTe
T'OJIOBKH.

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

2.6.5 3aronoBku Tpad pEeKOMEHIyeTCS 3alMChIBaTh MapaJUICIBHO CTPOKaM
tabnuuel. [Ipu HEOOXOAUMOCTH AOMyCKaeTCsl NEPIEHINKYIIPHOE PACIOIOKEHUE 3a-
roJIoBKOB rpad (cM. pUCyHOK 2.3).

3aronoBku rpad U CTpokd OOKOBHUKA TAOJHUIIBI CIEAYET MHUCATh C MPOMUCHON
OYKBBI, IOJI3ar0JIOBKH — CO CTPOYHOM (€CIIM TOJIBKO OHU HE UMEIOT CaMOCTOSTENIbHO-
T'0 3HAYEHUS).

Bce 3arosioBku, Ha3BaHUs M MOJ3aroJOBKH YKAa3bIBAIOT B MMEHUTEIBHOM Ia-
JIE€XKE €AMHCTBEHHOIO YKCIIA, KPOME CIIy4aeB, KOI/a B CIIOBOCOYETAHUU CYIIECTBH-
TEJIbHOE B JJAHHOM 3HAYE€HHH B €IMHCTBEHHOM YHCIIC HE YNOTPEOJISICTCS, HapUMep
«TexHuueckue ycaoBus».

CrnoBa B Tabiuue ciaeayeT mucaTh MOJHOCTBIO 0€3 COKpalleHMil, 3a UCKITI0Ye-
HUEM OTACJIbHBIX MOHSATUN, KOTOPbIE MOXKHO 3aMEHATh OYKBEHHBIMU O0O3HAUCHMSI-
MU, ycTaHoBlIeHHbIMH cTangapToM ['OCT 2.321-84 unu apyrumMu OpuUHSATHIMUA 000-
3HAYEHUSIMH, €CJIM OHU MOSICHEHBI B TEKCTE WJIM MPUBEICHBI HA WJUTIOCTpanusix. Tou-
Ka B KOHIIE 3ar0JIOBKA HE CTABUTCH.

Tabnua <womep mabauyvr> — 3aroa0BOK TaOIUIIBI

CocTosiHHE TIepe]T HauaaoM N
ornepanuu g o % 1)
- O6cnyxuBaemas é E” s 2
= % . = TIO3HITHSI Copeprkanue onepanyuu GE; g % §
on
ez 8% 2 | E8
O &l ~El B B r = © E ©
o 3
1 2 3 4 5 6 7 8
0,0 A 3a0patpb U3 A 0,1 0,1
0,1 A ITepemectuthes B b 0,3 0.4
4,1 b 2 1 [Tepemectuthes k B 0,3 4.4
[Tponomxenue TabnuIbl <HoMep madbauybr>
1 2 3 5 6 7 8
4,4 B 2 1 Pasrpysuts B 0,1 4,5
12,1 b 4 3 2 Ilepemectuthes k I' 0,6 12,7
12,7 b 4 3 2 Pasrpysurs I 0,1 12,8

Pucynoxk 2.3 — Ilpumep odopmieHus: TAOIUIBI U €€ TPOJOIKEHHS 0€3 TTOBTOPECHHUS
roJIOBKU (K myHKTam 2.6.4, 2.6.5)
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3anpemnaeTcss pa3MeniaTh B SYCHKE TOJIOBKHU JBA 3arojIOBKA, pa3/eiIeHHbIC KO-
COW JIMHHMEW, OJTMH W3 KOTOPHIX OTHOCUTCS K OOKOBHUKY, a BTOPOW OOBEAMHSIET 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-
de yepe3 npoben rnepe nX HAMMEHOBaHKUEM (CM. PUCYHOK 2.4).

2.6.6 B rpade nmm ctpoke 60koBHKa 0003HAYEHUS €IUHULT (PU3NIECKUX BEIU-
YHH TPUBOJAT MOCJIC HAUMEHOBAHUS MMOKa3aTess, OTACIAS UX 3amsaToi (CM. pUCY-
HOK 2.4).

Homyckaercst BKiItoyaTh B Tabnuiy rpady «OO0o3HaueHue eauHUIlbl hu3nye-
CKOH BEJIMUMHBI», €CIIA OOJIbIIas YacTh HANMEHOBAHUI B OOKOBHKE COIIPOBOXKIACTCS
pa3sMepHOCTSIMHU.

2.6.7 Ecnu HeoOXoAuMBbl HEOOMBIINE IO 00beMY MOSICHEHUS K OOJbIIei yacTu
CTPOK TaOJIMIBI, TO TaKHe MOSICHEHUS O(OPMIISIOT OTAeNbHON Trpadoii «IIpumeua-
HHE» B COOTBETCTBHH C PUCYHKOM 2.2.

Ecnu HeoOX0aMMO MOSICHUTD IaHHBIE OTACIBHBIX CTPOK WM Tpad, TO MpUMe-
yaHue o(OpMIIIOT OTACIBFHONU CTPOKOHM B KOHIIE TaOIMIIBI HAJ JIMHUEH, 0003HavYaI0-
el OKOHYaHUE TaOIUIIbI, B COOTBETCTBHH C PUCYHKOM 2.4.

Tabmuma <womep mabauyvr™> — 3aroI0BOK TaOIHIIBI

3HaueHue ko3P PuIeHTa MeCTHOM 0OpaTHOM
cBs3u, Ko
HanmeHoBanue mokas3aTest
0,04 0,08 0,10 0,12
1 lunamudeckasi ommoOKa, yrii. MUH. 2 2,5 2,8 (3,2)
2 Bpems nepexoHOTo Mpolecca, ¢ 0,10 0,105 0,11 0,12
3 [lepeperynupoBanue, % (30) 25 24 22
4 Yuco koyiedaHuit (2,0) 1,5 1,5 1,5
[Ipumeuanue — [laHHbIe, 3aKITIOYEHHBIE B CKOOKH, HE COOTBETCTBYIOT TEXHUUYECKHUM Tpe-
OOBaHUSIM

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

2.6.8 Tabnuiy ¢ HEOOJBIIUM KOJWYECTBOM Tpad JOMyCKaeTcs IEIUTh Ha
YaCTU U MOMELATh UX PSIJIOM Ha OJHOM CTPAHUIIE, pa3feiss IBOWHOW JIMHUEU WU
JIMHUEN YJBOCHHOW TOJIIMHBI, TP 3TOM T'OJIOBKY TaOJUIILI MOBTOPSAIOT B KaXKJIOU
4acTu (pUCYHOK 2.5).
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Tabnmuna <womep mabauyvr> — 3ar0I0BOK TAOTHUIIHI

t, MUH h* () {, MUH h* (1)
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

Pucynok 2.5 — Ilpumep opopmieHus TaOIUIbI ¢ HEOOIBIINM KOJIUYECTBOM Ipad
(x mynkTam 2.6.8, 2.6.9)

2.6.9 Ilpu 3amonHeHUH TaOIHI] PEKOMEHIYETCs, YTOObI YMCIIO 3HAKOB MOCIE
3ansaTo ObUIO OJAMHAKOBBIM JUISI KQXKIO0TO CTOJOIA HU(p B COOTBETCTBUHM C TOYHO-
CTBIO U3MEPUTENBHBIX CPEACTB U UHKEHEPHBIX PACUETOB.

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

YucnoBble 3HAUCHUS PA3IUYHBIX (DU3NUECKUX BEJIUYMH pacrojiaraloT mocepe-
JIHE STYEUKU B COOTBETCTBUU C PUCYHKOM 2.4.

[Ipu ykazaHuu B CTpOKe OOKOBHUKA TAOJMIIBI MOCIEIOBATEIBHBIX UHTEPBAJIOB
caenyet nmucath «OT... 10... BKIOY.», «CB... J10... BKIIOUW.).

[Ipyn OTCYTCTBUM OTIENBHBIX JaHHBIX B TaONWIlE cieayeT cTaBuTh Thpe. He
JOTMYCKAeTCsl OCTABJIAThH B rpadax TaOIuIl MyCThIE MECTA.

2.6.10 IToscHuTenbHas 3aMMCKa JOJKHA COAEPKATh KPATKUE MOSICHEHUS, OT-
HOCSIIUECS K TaOJIUIIEC B 1IEJIOM, a TP HEOOXOJMMOCTU U K €€ OT/ICJIbHBIM YacTsM. B
MOSICHEHUSIX JOJDKHBI OBITh C(DOPMYITMPOBAHBI OCHOBHBIE BBIBOJIbI, K KOTOPBIM MpH-
BOJISIT TAaHHBIC TAOIMIII, WM OOpAIlleHO BHUMAHUE HA CAMOE XapaKTEPHOE MJIU BaXK-
HOE B HEM.

2.6.11 Ilpu HANMMUMKM B AUIIOMHOM TIPOEKTE HEOOJBIIOro Mo 00beMy Irudpo-
BOTO Marepuasa €ro HeueaecooopazHo oQopMIIsiTh B BUJE TaOJNUIIBI, a CIEAYyeT Ja-
BaTh TEKCTOM, pacrojiaras JaHHbIe B BUJE KOJIOHOK. Hampumep:

[IpenenbpHBIE OTKIOHEHHS pa3MepoB Mpoduiieil Bcex HoMEpoB, %o:
TTO BBICOTE . .ttt et ettt e ettt e e e e +2,5
1C0 D 111%10)7 05 (ST +1,5

2.7 OdopmiieHne NPUIIOKEHUM

2.7.1 B npuiioKeHUs! TOSICHUTENBHON 3alIMCKA PEKOMEHYETCSl BBIHOCUTh HMH-
(dopManuio, UMEIOIIYI0 CIPAaBOYHOE MM BTOPOCTENIEHHOE 3HAUYE€HHE, HO HEOOXOaH-
MYI0 JIsl 60Jiee MOJIHOTO OCBEUICHMS TEMbI MPOEKTA, UM MMOMEIaTh OTAeNIbHbIE Ma-
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Tepuaybl (pacreyaTku MporpaMM U T. 11.) JUIs ya00CcTBa pabOThl C TEKCTOM IMOSICHU-
TCJILHOM 3aIlMCKH.

[TpunoxxeHussMu MOTYT OBITH MaTeMaThdeckue (QopMysIbl, HOMOTPAMMBbI,
BCIIOMOTaTEJIbHBIC BBIUYUCICHUA W PACUEThI, ONMUCAHUSA AJITOPUTMOB M IPOrpaMM,
TEXHUYECKUE XapaKTEPUCTUKH Pa3IMYHBIX YCTPOMCTB, crnerudukanuu 1 T. m. Jo-
MyCKAeTCsl MCIOJb30BaTh B KAYECTBE MPHUIIOKEHUN OTACIBHO H3JaHHBbIE KOHCTPYK-
TOPCKHUE TOKYMEHTHI.

Bce npunosxeHus BKIIOYAIOT B OO0 HyMEPAIio CTPAHMUII.

2.7.2 B TekcTe MOSICHUTEIBLHON 3alMCKU Ha BCE MPUIIOKEHHUS JIOJDKHBI OBITh
cchUIKM. [Tpuioxkenns pacroararoT 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 nossCHUTENIHLHOM 3a-
MMCKE OJTHO MPUJIOKEHUE, OHO TaKXe JOJKHO ObITh 0003HaueHo [IPUJIOXKEHUE A.

2.7.3 Kaxnoe npuiiok€HMEe HAYMHAIOT C HOBOM CTpaHUllbl. BBEpXy Mo LEHTpy
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-
MEIIAIOT 3aroJIOBOK, KOTOPBIN 3alKMCHIBAIOT C MpONUcHOW OykBbl. HOTrHa moce 3a-
rOJIOBKA JIETAl0T OOPATHYIO CCBHUJIKY K OCHOBHOMY TEKCTY MOSICHUTEIHHOM 3aMUCKH.
[Tpumep odopmiieHHs PUTOKEHUSI IPUBEJIEH B npuiioxkenuu I1.

2.8 Odopmiienue OudIMOrpaduIecKoro ykasareas
CIHIUCOK UCITOJb30BAHHBIX UCTOYHHUKOB

2.8.1 CcpuUlku Ha IUTEpaATypy, HOPMATUBHO-TEXHUYECKYIO U IPYTYIO TOKYMEH-
TAIUIO, MHBIE UCTOYHUKH, MCIIOIH30BaHHBIC TIPU PadOTE HAA JUIIOMHBIM MPOEKTOM
(paboToii), MOMEIAOT B KOHLE MOSICHUTEIBHOW 3alUCKH MEepe]l MPUIOKEHUSIMH B

Buje nepeunsa CIIMCOK NCITOJIB3BOBAHHBIX NCTOYHUKOB, nazBanue koTo-
pOTO 3alUCHIBAIOT MIPONMUCHBIMU OYKBaMU C HOBOM CTpaHUIIBI 1O IIEHTPY.

2.8.2 B TekcTe MOSICHUTENBbHOM 3alMCKU BCE CCHUIKM HAa MUCTOYHUKU 3aIUCHI-
BalOT apaOCkuMu LH(paMu B KBAJPATHBIX CKOOKax B BO3PACTAIOIIEM IMOPSIKE.

JloJKHBI OBITH MPUBEIEHBI CCHUIKM Ha BCE 0€3 MCKIIOYEHUS UCTOYHUKHU, BKIIIOYEH-
Heie B CIITMCOK UCIIOJIbB3OBAHHbBIX MCTOYHHMKOB.

2.8.3 B CIITMCKE HCIIOJIbB30BAHHBIX NCTOYHUKOB no3umuu pacmno-
JIaraloT U HyMEPYIOT B TOM MOCJIENOBATEIbHOCTH, B KOTOPOW PACIIOJIOKEHBI U IIPO-
HYMEPOBAHBI CCBUJIKU B TEKCTE MOSICHUTEIBHON 3aIUCKH.

2.8.4 be3 CChUIOK B TEKCTE MOSACHUTEIIBHOM 3alMCKHU Pa3peIiacTcsl UCHOJIb30-
BaTh CBEJCHUS, MOJYUYCHHBIC HA JIEKIUSAX, CEMUHAPCKUX, MPAKTUYECKUX U jabopa-
TOPHBIX 3aHATHIX. OTHAKO UCTIOJIb30BaHHBIC YUeOHbIC, YICOHO-METOANYECKUE MaTe-

puaibl U MOCOOUS JOJDKHBI OBITH TpHUBEACHBI U pacmnosiokeHsl B KoHie CITMCKA
NCIIOJIbB30OBAHHBIX UCTOYHHMKOB.
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2.8.5 bubmmorpaduueckue ommcanusi B CIIMCKE HCITIOJIb3OBAHHBIX
NCTOYHUKOB nomkHBl OBITH BBIMOJHEHBI B COOTBETCTBUHU C MpaBUJIaMHU, YCTa-
HoBJIeHHbIMU cTangapToM ['OCT 7.1-2003.

2.8.6 O6pa31pl onMcaHusl ICTOYHUKOB MPEJICTABICHBI HIKE.

HpI/IMCp YKa3aHuA KHUT'U C OJHUM aBTOPOM:

[1] T'yk, M. IIponeccoprr Pentium II, Pentium Pro u mpocto Pentium / M. I'yk. — CIIG. :
ITutep Kom, 1999. — 288 c.

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

[2] Ky3emun, M. O. CoBpemennsie cemeiictBa [IJIMC ¢upmer Xilinx : cnpas. mocobue /
M. O. Kyzenun, [. A. Kubimes, B. FO. 3otoB. — M. : T'opsiuas nunus — Tenekom, 2004. — 440 c.

HpHMep YKa3aHuA KHUT'HM C KOJIMYCCTBOM aBTOPOB OoJIbIIIE TPpECX:

[3] Texaudeckue cpeacTBa IMarHoCTHpoBaHus : cipaBouHuk / B. B. Kitoes [u np.]. — M. :
MammnocTtpoenue, 1989. — 672 c.

HpHMep YKa3aHHA KHUI'M Ha HHOCTPAHHOM A3BIKC:
[4] Embedded Microcontrollers : Databook / Intel Corporation. — Santa Clara, Ca, 1994.
[Iprmep ykazaHHst MHOTOTOMHOIO M3JAHUSA:

[5] [poekrupoBanue camorectupyeMbix CBUC : monorpadus. B 2 1. / B. H. fpmonuk
[1 np.]. — Munck : BI'VUP, 2001.

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

[6] Muxkponponeccopsl U MUKPOIPOLECCOPHbIE KOMITJIEKThl MHTETPAIBHBIX MUKPOCXEM :
cnpaBoyHuK. 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, JI. Ha6op DCJI-mukpocxem mist opicTpoaericTBytomero RISC-mpoueccopa /
J. bepcku // Dnextponuka. — 1989. — Nel2. — C. 21-25.

[Ipumep ykazaHus cTaTbu B COOpPHHUKE:
[8] Akcenos, O. 0. Meroanka dhopmMupoBaHus 00y4JaromuX BEIOOPOK ISl pacio3HAIoMEen

cucremsl / O. FO. Akcenos // VI Becepoccuiickas Hayd.-TexH. KoHpepeHius «HeilpounpopmaTuka-
2004y : c6. mayu. Tp. B 2 4./ oTB. pen. O. A. Mumrynuna. — M. : MU®OU, 2004. — C. 215-222.

[Ipumep ykazanus agpeca www B ceTH Internet:
[9] Xilinx [DnekTpoHHBIH pecypc]. — Pexxum goctyma : http://www.plis.ru/.
[Ipumep ykazanus Qaitna:
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[10] Mobile Intel® Pentium® Processor-M [DnextponHslit pecypc] : Datasheet / Intel Cor-
poration. — Pexxum nmoctyma : 25068604.pdf.

[Ipumep yka3aHHsI KOMITAKT-AUCKA:

[11] Nokia+Kommnerotep [DIeKTpOHHBIN pecypc| : MHCTPYKIIUMH, MIPOTPaMMBbI, JpanBephl,
UTPBI, MeNOANH, KapTuHku 11t Nokia. — M., 2004. — 1 xomnakT-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
CTPOYHOM OYKBBHI.

4 bubnmorpaduieckue 3Haku (: ; — /) C IByX CTOPOH OTACISIFOTCS ITpoOeIamMu.

5 Mecto n3nanusa — MUHCK — ClielyeT MUCaTh MOJHOCTBIO.

6 He momyckarorcst ccbliku Ha cucteMbl nojickaszok (help), a takxke cailt «Bu-
KHIIEINUsD U IPYTHE aHAJTIOTUYHBIE HCTOYHUKH.

2.9 CHoCKkH, IpUMEYaHHUS U IPUMEPbI

2.9.1 3HaKM CHOCKH BBINOJHSIOT apabCKuMu IudpaMu co CKOOKOW U mome-
HIAIOT CIpaBa Ha YPOBHE BEPXHETro oOpes3a CJIoBa, YKCIia, CUMBOJIA, IPEIJIOKEHUS, K
KOTOPOMY JlaeTcs MosicHeHue (cM. mpuiioxkenue JI).

2.9.2 DTOT XK€ 3HaK MOBTOPSIOT BHU3Y CTPAHULIBI MOJI KOPOTKON YepTOM mepes
TEKCTOM MOosicHeHud (cM. puitoxkerue JI) ¢ ab3anHoro orcryna.

2.9.3 Ilpumevanuss pa3MelIalOT MOCIE TEKCTOBOTO, IpaUUecKoro WUiu 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 PA3MEIIAETCS TEKCT MOSICHEHUS, HAYMHAs C MPOMUCHOUN OYKBBI
(cm. mpunoxkenue JI). Ecnu npuMedanuii HECKOJIBKO, TO TIPOU3BOAUTCS HyMepalus
1o NopsANKy apadckumu 1udpamu. [Ipumeuanue k Tabiuile TOMEIAOT B KOHIIE Ta0-
JULBI HAJ HUKHEW OrpaHUYMBAIOIICH 4epTo (CM. PUCYHOK 2.4).
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3 TPEBOBAHUSA K O®POPMJIEHUIO ' PAOUYECKOI'O
MATEPHAJIA

3.1 O0mme TpedoBaHus

3.1.1 I'paduueckasi 4acTh AUIIIOMHOTO MPOEKTA BBITOJIHICTCA U OPOPMIISETCS
WJIN TOJIBKO C UCIIOJIb30BaHUEM rpaduueckux ycTpoilcTB BoiBoja [I19BM, unm Tomnbpko
PYKOITUCHBIM CIOCOOOM Ha JMCTax yepTexHoil Oymaru ¢opmata Al. OOmmii 06bemM
rpau4YecKoi YacTH yKa3bIBAE€TCS B TEXHUUECKOM 3aJaHuU (CM. Tpuiioxkenue b).

[Tpu pyanoMm criocobe mo60# Bua rpadudecKoro nu3o0pakeHus (4epTex, cxe-
Ma, uarpaMmma, rpauk U T. JI.) JOJIKEH BBITOJIHATHCSA YEPTEKHBIMU HHCTPYMEHTAMU
(uMpkyneM, JeKaiaoM, JUHEUKON U T. I.) YEPHOH TyIIbIO JHMOO MPOCTBIM KOHCTPYK-
TOPCKUM KapaHJalloM cpeaHel TBepaoctu. [Ipuuem Bce MMHMM M300pa)keHUM, BCe
HAJMKUCH JT0JKHBI UMETh OJIMHAKOBYIO MHTEHCUBHOCTB 110 LIBETY.

3.1.2 I'paduueckuii MaTeprasl OJHOTO BH/IA, JIJISl BHITIOJIHEHHS] KOTOPOIro HE0O0-
xoauM ¢opmar, npesblaromuii popmar Al, pazmeniaeTcss Ha HECKOJIBKUX JIUCTaX
dopmara Al.

st rpadpudeckux MaTepUalioB, UMEIOIIUX CAMOCTOSATEIBHBIN XapaKkTep U Tpe-
Oyromux MeHwiiero gopmara, yem Al, paspemaercs BbiOupath dopmatsl A2, A3,
A4 u pa3meniath Ha o61IeM Jmcte popmata Al.

['padrueckuii MaTepuan OJHOTO BHUJA JOJDKEH HUMETh PAMKy M OCHOBHYIO
Haanuchk. Ero dopmarel, MmacitaObl M MpaBUia BBHIMOJTHEHUS JAOJKHBI COOTBETCTBO-
BaTh TpeboBanusiM ECKJI. Ha uepTexax u cxemax JIOJKHBI OBITh TIPEJICTABIICHBI BCE
HE0OXOJAMMbIE TaHHBIE ISl OTHO3HAYHOM Nepeaadyu uH(pOpMalu: yCIoBHbIE rpadu-
yeckre 0003HaYEHUs PJIEMEHTOB, UX OYKBEHHO-IIU(POBBIE MTO3UIIMOHHBIE 0003HaUE-
HUSI, CHMBOJIbI (DU3NYECKUX MMapaMETPOB B XapaKTEPHBIX TOUKAX CXEMBbI, IIEMU MUTa-
HUSI, KBAIUPUIUPYIOLTHME CUMBOJIBI POJIa TOKA M HATIPSIKEHUSI, TTOSCHSIOIINE HAAUCH
Y TIPUMEYaHMS.

JlanHble 00 AyieMEHTaX M yCTPOMCTBAX JIOJDKHBI ObITh YKa3aHbl B MEPEUHAIX, KO-
TOpbIe OPOPMIISIFOTCS] B BUJI€ OTJCJIBHBIX JTOKYMEHTOB CHEIU(UKAIIMN U TIOMEIIAIOTCS
B TIOSICHUTEIILHYIO 3aMUCKY Mepel BEIOMOCThIO JOKYMEHTOB (CM. mpuiioxkeHue ).

DNeMEeHTBhI, YCTPOHUCTBA, COCTABHBIE YaCTH TEXHHYECKON CHCTEMBI Ha CXEMax
M300paKalOTCs B BUJIE YCIOBHBIX rpaduiyecKux 0003HAUCHUN, YCTAHOBJICHHBIX TOCY-
napctBeHHbIMU cTanjapTamu ECKJ/I, a ux HauMeHOBaHMUSI M1 HOMEpa MO3UIUN JOJIXK-
Hbl COOTBETCTBOBAaTh OYKBEHHBIM WJIH OYKBEHHO-IIU(DPOBHIM O0O3HAYCHUSIM TIO
I'OCT 2.701-2008.

3.1.3 JIluctel ocHOBHBIX popmaToB Al, A2 u A3, UMEIINUE paMKH U OCHOB-
HYIO HAJUCh, MOKHO PAcIiojiarath TOPU30HTAIEHO U BEPTUKAIBHO.
Jlucter popmara 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-
¢buyeckoro marepuana, ero o0beMa, CIO0KHOCTH U HEOOXOAUMOCTH 00ECTICUUTh Ha
BCEX JIUCTax TpayecKoi 4acTy TUILIOMHOIO MPOEKTa €IMHOOOpa3ue BBHIMOJIHEHUS
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YCIIOBHBIX TpaUUeCKuX W TO3WIIMOHHBIX O0003HAYEHWMW, JIMHUW CBSI3M U CTPEJIOK.
dopmat A4 UCTIONB3YIOT, KaK MPaBUiIo, A 0OPMIICHUS TEKCTOBBIX JIOKYMEHTOB,
HaIrpuMep, BEIOMOCTH, JOKYMEHTOB, CTICIIU(UKAIINHN U JIP.

PaMky HaHOCST CIUIOIIHOM OCHOBHOW JIMHUEW HA PACCTOSIHUM 5 MM OT I'PaHHU-
11l hopMaTa CBepxy, crpana u cHU3y. CieBa OCTaBIAIOT MOJIe IMUPUHOM 20 MM.

3.1.4 Ha nucrax ¢popmaroB Al, A2 u A3 0CHOBHYIO HaJIHCh PACHOJAraiT B
MIPaBOM HWKHEM YTy KOHCTPYKTOPCKHX MOKymMeHTOB. Ha mucrax dopmarta A4 oc-
HOBHYIO HQ/IMIUCh PACIIOararoT TOJIBKO BJIOJh KOPOTKON CTOPOHBI JIUCTA.

Ha noxymenrtax, BeimonHsieMbiX B coorBeTcTBUU ¢ ['OCT 2.605-68 «ECKJ/I.
[Inakatel ydeOHO-TexHHUYeckue. OOImuMe TEXHUYECKHEe TpeOOBaHUA», OCHOBHAs
HAJIIIMCh MOMEIIAETCS Ha 000POTHOM CTOPOHE JTOKYMEHTA.

Pa3zHoBHIHOCTH OCHOBHOM HaJNUCH Il rpad)UueCKuX U TEKCTOBBIX JOKYMEH-
TOB NMpUBEACHBI Ha puUcyHKe 3.1. B Kpyribix ckoOKax Ha OCHOBHBIX HAAMHUCAX 000-
3Ha4eH HOMeEp rpadbl, KOKIYI0 U3 KOTOPBIX 3alOJIHSIIOT B COOTBETCTBUU C TpeOOBa-
Husamu ctangaptoB ECK/I.

B rpade 1 yka3piBaloT HaMMEHOBAHUE U3JIENMS U HAUMEHOBAaHUE JIOKYMEHTA,
€CJIM 3TOMY JOKYMEHTY MPUCBOEH KoJ. HauMeHoBaHue U3/eusl 3aUChIBalOT B UMeE-
HUTEJILHOM MajieXe €AUHCTBEHHOTO ynciaa. OHO JOJKHO COOTBETCTBOBATH MPUHSTOM
TEPMUHOJIOTHH U OBITh IO BO3MOXHOCTH KpaTKUM. B HaMeHOBaHMM, COCTOSIIIEM U3
HECKOJIBKUX CJIOB, Ha MEPBOM MECTE€ MOMENIAIOT UM CYIIECTBUTEIbHOE, HAIIPUMED
«3mMeputens yHUBEpCAIbHBINY. ECIU TOKYMEHTY MPUCBOEH KOJ B COOTBETCTBHUU C
I'OCT 2.102-68, 2.601-2006, 2.602-95 u 2.701-2008, To KpoMe HAUMEHOBAHUS U3-
nenust B rpade 1 yka3pIBalOT 1 HAMMEHOBaHHUE JOKYMEHTA.

Hanpumep:
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

[TopsiaxoBeiit HOMep nokyMenTta (ot 001
110 999)

Kox knaccupukannoHHOM XapaKTepUCTUKU
(BeiOMpaercs no Knaccudurxatopy ECKII)

Kon opranuzarumn-pa3paboTynKa COCTOUT U3 YE€ThIPEX OyKB
(17151 AUTIIIOMHBIX TPOEKTOB, BbioNHsAeMbIX B BI' YUP — I'VUP
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23 15 10. 70 50
2
TYUP.XXXXXX.001Cb ©
P Jlum. Macca |Macwmab| o
Mam| J1.| Ne dokym. | IModn. |Ldamal(1) smMepume . (4) (5) (6)
© yHUBepCasnbHbIl T 11 ©
r Pazpab. |CmydeHm i : 2
&:2 Mpos. _ |Pyrosodument] C60poyHbI Yepmex 515|5 17 18
= T.KOHMP. KoHcyrnbmarm Jluem (7) Jlucmos (8) |©
ol |peyens ' Peyerzennt’’ (129) (13 (3) 20 9
H. k oHmp. HopmokoHmponep o
Yme. Bas.kaghedpol] ITHKC, 2p. 210201
185
a
7. 10 23 15 10. 70 50
2
TYUP.XXXXXX.001 v
Wism.| /1. | Ne Gokym. lModn. |dama
S Paspa6. |CmydeHm (1) Slum. | fluem | Jlucmoe |©
LI?L Mpos. , Pykoeodument Namepumens @l ™ 1 (8 2 )
&| 0| [T.konmP Korcymmahf ~ (12) | (13) YHUBEPCANbHBIT 51515 15 20 o
H.koHmMp. |HopmokoHmporef MVIKC, 2p. 210201 9 |-
Yme. 13a6.kaghedpoll
185
0
7,10 23 15 10. 10
2 @ Jlucm
S| IYUP_XXXXXX.001CE -
& ism| ;7. | Ne dokym. Moodn. |dama ™ 2 *
185
B

a — OCHOBHAsl HAIMKCh (IITaMM) TS YepTexel U cxeM (TepBbId JIMCT); 6 — OCHOBHAs HAAIUChH

JUIs1 TEKCTOBBIX KOHCTPYKTOPCKHX JOKYMEHTOB (II€pBbIM WIIM 3arJIaBHBIN JIUCT); B — OCHOBHAS HAIUCh
JUIsl YepTEKeH M TeKCTOBBIX KOHCTPYKTOPCKUX JTOKYMEHTOB (IIOCJIEAYIOIIHE JIUCTHI)

Pucynok 3./ — Pa3HOBUJIHOCTH OCHOBHOW HaJUCH JIsl TpadyuuecKux
Y TEKCTOBBIX JOKYMEHTOB (K MyHKTY 3.1.4)

Kon xknaccupuKalMOHHOW XapaKTEepUCTUKH COCTOMT M3 IIECTH 3HAKOB
(knmacc — ABa 3HaKa; MOJKJIACC, IpyIa, NOArPYyNNa U BUJ — IO OJHOMY 3HaKy) U 3a-
MUChIBaeTCs apabckuMu udpamu.

CrtpykTypa KoJa UMEET BUJ]

XX

XX XX

Bun uzaenus

[Toarpynna

I'pynma

IMTonknacc

Knacc n3nenus
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Kon knaccudukanmoHHON XapaKTepHCTUKH H3Aenus BbIOuparoT no Kmaccu-
dbuxaropy ECK/ (I'OCT 2.201-80).

Ecnu NOKyMEHT OTHOCHTCA K OCHOBHOMY KOHCTPYKTOPCKOMY JIOKYMEHTY
(uepTex AeTany 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 moxymMeHTa MOET COCTOSITh HE Oojiee YyeM M3 YEeThIpex
3HaKoB (OykB unu OykB u 1udp). Hampumep, A cxembl 3JI€KTPUUECKON 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 YepTEex)ax
JETaJICH.

B rpade 4 yka3biBaloT 1uTepy, NPUCBOCHHYIO TaHHOMY JOKYMeHTy. ['pady 3a-
IOJIHAIOT IIOCJIEOBATENBHO, HAYMHAS ¢ KpallHEW JIEBOM KIIETKU. JIuTepa onpenenser-
Csl CTaJMEN WJIM 3TanoM pa3padOTKU KOHCTPYKTOPCKOM OKyMeHTauuu. Tak, Ha cTa-
MU ACKU3HOTO NPOEKTHPOBAHUSA JTOKYMEHTAllMM IPUCBAWBAETCs JHTEpa «OD», Ha
CTaJUM TEXHUYECKOTO0 MPOEKTHPOBaHUS — JiuTepa «T», TOKyMEHTauu €IUHUYHOTO
npousBojacTBa — utepa «» u 1. 1. B qumuioMHbIX npoekTax (paboTax), Kak NpaBH-
J10, UCTIONb3yeTcs utepa « .

B rpade 5 ykaszwiBaror maccy uzaenus B coorserctsun ¢ I'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 cokpalleHHOE Ha3BaHUE BhIMYyCKarolien kadeapsl, Ha KO-
TOPOM BBHITIOJIHSAETCA AUIUIOMHBINA TIpoekT, Hanpumep [TMKC (kadenpa npoexktrpona-
HUSL UTHPOPMALIMOHHO-KOMITBIOTEPHBIX CUCTEM), U HOMEp Y4€OHOM IpYIIbI CTyACHTa
(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 Cxemsbl SBISIFOTCS OCHOBHBIM TpadUYeCKUM MaTEpPHAIIOM IUTUIOMHOTO
npoekTa. MIX HaumMeHoBaHUS U 0003HAUEHHUS JIOJKHBI COOTBETCTBOBATH CTaHIApTaM
ECK/I.

B I'OCT 2.701-2008 ycraHoBneHbI K1accU(pUKALMSI 1 0003HAYECHUE CXEM.

[Io Ba)XKHOCTM OCHOBHOTO BHJA 3JEMEHTOB U CBSI3€M MEXIY HUMHU CXEMBI
MOAPA3ACISIIOTCS Ha CIENYIONIUE BUJIbI, 0003HAaYaeMble OyKBaMH: D — DJIEKTpUYe-
ckue, I' — rugpaBnnueckue, I1 — nmHeBMarnueckue, X — razosele, K — kKuHemaTuue-
ckue, B — Bakyymusie, JI — ontuueckue, P — snepreruyeckue, C — KOMOMHUPOBAH-
Hble, E — nenenust.

[Io OCHOBHOMY Ha3HAYEHUIO CXEMBbI MMOJPA3/ICIAIOTCSA Ha TUIIBI, 0003HAYaeMbIe
nudpamu: 1 — cTpykTypHBIC, 2 — QYHKITMOHAIBHBIE, 3 — MPUHITUITHATILHBIC (TTOTHBIC),
4 — coenHEeHUN (MOHTaXHbIE), 5 — MOAKIIOYEHHUSI, 6 — 001IMe, 7 — pacloIOKEHU,
0 — oObeqMHEHHBIE.

HanmeHoBaHME cXeMbl ONpENEseTca €€ BUIOM M TUIIOM, HAPHUMEpP, CXeMa
anekTpuueckas GyHkiroHanpHas. CxemMbl 0003HAYaIOT OYKBEHHO-IIUGPOBBIM KOJIOM,
HarpuMep: D1 — cxema anekTpudeckas cTpykrypHas, K2 — cxema knuHemaTuyeckas
dbynkunonanpHas. Eciau paspabaThiBacTCsi HECKOJIBKO CXEM OJHOTO BHJAa U THIIA,
npUYeM KakJas cxema B (popMe camoCTOSTEIBHOTO TOKYMEHTa, TO B HAMMEHOBAaHU-
X KaXJIOW CXEMbl YKa3bIBAIOT €€ (PYHKIIMOHAIbHYIO 0COOCHHOCTh. B 3TOM cityuae,
Ha4YMHAas CO BTOPOM CXEMbI, K KOJy CXEMbl B 0003HaUYEHUU JOOABISIOT Y€pe3 TOUKY
MOPSKOBBIA HOMEDP, HAIPUMED:

D1 —cxemaanieKTprdecKasi CTpyKTypHast, 1.1 —cxema anekTpudeckas CTpyKTypHasi CKOPPEKTHPOBAHHAS.

B I'OCT 19.701-90 ycTraHOBIEHBI CAEAYIOIINE CXEMBI aJITOPUTMOB, IIPOTPaAMM,
JTAaHHBIX M CHCTEM: CXEMa JIaHHBIX, CXeMa MPOTrpaMMbl, CXemMa paboThl CUCTEMBI, CXeMa
B3aMMOJICUCTBUS IIPOrpaMM, CXEMa PECYpPCOB CUCTEMBI U T. 1. ISl BceX cXeM, OTHO-
CSIIMXCS K MPOCKTHUPOBAHUIO MH(GOPMAIMOHHBIX CUCTEM (CXEMBbI aJTOPUTMOB, TPO-
rpamMM, 06a3 TaHHBIX U T. 11.), PEKOMEHIYeTCsl UCToIb30BaTh ko [1]1.

3.1.6 Yeprexxu pa3pabaThIBalOTCS C IIETBIO JCKOMIIO3UIIMM M TTOSCHEHUS
CJIIOKHBIX 3a7a4d TPOCKTUPOBAaHMS (YCIOBHMM WX PEIHICHUS U OCYIIECTBICHUS).
HavmMenoBanusi 1 0003HaYEHUSI YEPTEKEH TODKHBI COOTBETCTBOBATH CTaHIApTaM,
yctanoBieHHbIM ['OCT 2.102-68.

B nummoMHOM mpoekTe mpu HEOOXOJIMMOCTH MOTYT pa3palaThIBaThCS CIEAy-
IOII[MEe BUJIBI UePTEKEH, 0003HaYaeMbIe IByXOyKBEeHHBIM Ko0M: BO — ueprex oO1re-
ro BUJA, ONPEICIAIOINN KOHCTPYKLINIO U3AENUS, B3aUMOJCHCTBUE €r0 COCTaBHBIX
yacTeil ¥ MosACHAOMMN npuHuui padbotel; TU — TeopeTruyeckuil yepTex, onpeaens-
IOIIUM TeOMETPUYECKYI0 (popMy H3JeNHsl, KOOPAUHATHI COCTABHBIX YacTeW U TOsiC-
HAIOIIUN XapakTep ABUKEHUS dTUX YaCTEH OTHOCUTENIBHO 3aJaHHOU CUCTEMBI KOOD-
nuHaT; MO — 3JIeKTPOMOHTAXHBIN YEPTEXK, COJCPKAITUN JaHHbIE, HEOOXOIUMBIE TS
BBITIOJIHEHUS SJICKTPUUECKOTO MOHTaXaA.

3.1.7 Auarpammsl, rpauKy pa3InyHOTO Ha3HAYEHUS, [IMKJIOTPAMMBbI, TAOIULIbI
U JIpyrue BUIbl UHMOPMALMOHHOTO U300pakeHUsl (paKTUYECKOro Marepuania Mpe-
CTaBJISIIOTCS B BUJIE CAMOCTOSITENBHBIX IOKYMEHTOB B T€X ClIydasiX, KOrja HeoOXoau-
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MO TOSICHUTh MNPOBEJACHHBIE PaCUYEThl, 0OOCHOBATh MPUHSTHIE CXEMOTEXHHYECKHE
pelIeHus, MOBBICUTh UX JIOCTOBEPHOCTb.

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

B rpade 1 yrioBoro mramma 3amuchIBaeTCsl HAMMEHOBAHHME JIOKYMEHTA.
HanmenoBanne JODKHO OBITH KPAaTKMM W OTpa)kaTb WH(POPMAIIMOHHYIO CYTh H300-
paxenusi. Hanpumep, PP — nuarpammsel agpecHoro oOMeHa Mo MarucTpaid MHKPO-
MIPOIIECCOPHBIX CPEJCTB IMPOU3BOJACTBEHHOW cHUCTeMBbl B Tpade | 3amuchIBaroTCS
«/InarpamMmbI aIpecHOTO OOMEHaY.

3.1.8 Benomoctu crenudukanuy Juisi 3JIEKTPUYECKUX CXEM MpHUCBauBaeTCA
NBYXOYKBEeHHBIN Ko — [133.

3.1.9 Jlro6oii Bu rpadudeckoro Marepraia B JTUIJIOMHOM MPOEKTe (paboTe)
JOJKEH UMETh BBICOKYIO CTENEHb CAMOCTOSITEIILHOCTH, a COJEpKaIlascsa B HEM WH-
dbopmanus 10JKHA OBITh CHOM M OJHO3HA4yHOU. [loaTOMy npu n3oOpaxeHUH yep-
TeXeH, cxeM, AuarpaMmm, rpaguKkoB HEOOXOUMO UCIIONIb30BaTh YCTAHOBIIEHHBIE TOC-
YIApCTBEHHBIMU CTaHJApPTaMH YCJIOBHBbIE rpaduyeckue, OyKBEHHbIE, OYKBEHHO-
uGpoBble U HUPPOBbIE MO3UIMOHHBIE 0003HAYEHMsI, CTPOro COOJIIOJIaTh MpaBHIIa
BBINIOJIHEHUS U 0(OpMIIEHHS rpadUyecKOro Marepuania.

3.1.10 I'paduueckuit maTepuan Jjsi IUILIOMHBIX paOOT BBIMOJHACTCS B BUIC
riakatoB. TpeOoBaHMsS K BBIIOJHEHHIO IUIAKATOB HW3JIOKEHBI B mojpasaene 3.19
HACTOSIIIIETO CTaH1apTa.

3.1.11 Ilpu ocCymIeCTBIEHUM YEPTEKHBIX PAOOT € MOMOIIBIO rpadUyECKUX
ycTpouicTB BeiBoAa [IOBM nomyckaeTcst BBIOJHEHUE YEPTEKEN, CXEM U IUIAKATOB B
I[BETE T10 COIIACOBAHUIO C PYKOBOJUTEIEM U KOHCYJIBTAHTOM OT Ka(eaphl.

3.2 Jluauu

3.2.1 B 3aBUCMMOCTH OT Ha3HAYEHUS U THUIA CXEM JIMHUSIMU U300pakaroT: HJIeK-
TPUYECKUE B3aUMOCBS3H ((YHKIIMOHAIbHBIE, JJOTUYECKUE U T. I1.), IIyTH MPOXOKIACHUS
ANEKTPUUECKOTO TOKA (IJIEKTPUUYECKUE CBSI3M), MEXAHUYECKHE B3aUMOCBS3H, MaTepH-
aJlbHbIC TPOBOAHMUKH (IIPOBO/A, KaOeNu, IIHWHBI), YCJIOBHBIE TPAHUIIBI YCTPOMCTB H
(YHKIIMOHAILHBIX TPYIII, IKPAHUPYIOITHE 000JIOUKH, KOpITyca MPUOOPOB U T. II.

3.2.2 JIuHun HaA cXxe€MaxX BCEX THUIIOB BBIMIOJHSIOT B COOTBETCTBUU C MpaBUIIa-

mu, ycraHoBieHHbIMU ['OCT 2.701-2008 u I'OCT 2.721-74 «ECK/. O603HaueHus
ycioBHBIE Tpaduueckue B cxemax. O003HaUEHUS OOIIEr0 MPUMEHEHUS.

JIuHuM cBSI3U JOJIDKHBI COCTOATDH M3 I'OPU30OHTAJIBHBIX M BCPTHUKAJIBHBIX OTPC3-
KOB U UMCTh MUHUMAJIBHOC KOJINYCCTBO N3JIOMOB 1 B3aMMHBIX HGpCCquHHﬁ.

3.2.3 Tlo Bcemy mpoekTy (paboTe) ycioBHBIE rpadudeckrue 0003HAYCHUS U
JUHUM CBSI3U BBHITIOIHSIOT JIMHUSMH OJHOW W TOW K€ TONMUHBI. OnTuMaibHas

tonuuHa coctapisier 0,3...0,4 MM, UTO COOTBETCTBYET TOJIIIMHE CIJIOIIHONW TOH-
kou yuanu '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 HaumeHoBaHue, HauepTaHUE, TOJIIMHA JIMHUM MO OTHOIICHUIO K TOJI-
mHe b U ocHOBHOE HazHaueHue nuHui yctaHoBieHbl ['OCT 2.303—68 u n0iKHBI

COOTBETCTBOBAaTh YKa3aHHbIM B Ta0muie 3.1.
Tabnuua 3./ — HaumeHoBanue, HauepTaHue, TOJIIIMHA JIMHUI MO OTHOIICHUIO K TOJIIIMHE
OCHOBHOM JINHUW M OCHOBHBIC Ha3HAUCHHMS JTUHUI

Tonmuya TUHUA
110 OTHOILIEHUIO K OcHoBHOE
HaumenoBanue Hauepranue
TOJIIIMHE OCHOB- Ha3HAUYCHHE
HOU JIMHUH
CrutonHas ToJsicTast JIuHuu rpymnmoBou cBs-
2b, 3b, 4b
OCHOBHas 31
JIuHUYU 351K TpUYECKON
CBSI3H, IPOBO/I, KaOellb,
CrutomHast b [IWHA, TJUHUU TPYIIO-
TOHKAsI BOM CBSA3U, JIMHUU yC-
JIOBHBIX TpapUUECKUX
0003HaueHU I
1.2
j<— JIuHuY SKpaHUPOBAHUS
[tpuxoBas o b parvp ’
MEXaHUYECKOU CBSI3H
2.8
_’
35 JIuHuu 111 BBIAETECHUS
S
" Ha CXeMe Tpymi 3Jie-
[ITpuxnyHKkTHpHAs —_——
530 b MEHTOB, COCTaBJISIONIAX
TOHKAsI > .
YCTPOMCTBO MM PYyHK-
UOHAIBHYIO TPYIITY
JInHaus pa3be TMHUTED-
HITpuXyHKTUpHAS PLECY p
Has (1715 rpaduyecKoro
TOHKAsI C IByMsI b —— b o
Al 1530 pa3zeneHnst yacTen
TOYKaMHU ¢
CXEMBI)

3.2.5 I'pynny JIWHUM 2JIEKTPUYECKON CBS3U, UMEIOMUX 00I11ee (yHKIIHO-
HAJIBHOE€ HA3HAYEHHUE, MOXKHO IMOKAa3bIBATh B OJHOJMHEMHOM M MHOTOJUHEHHOM
H300paKEeHUSIX.

[Ipu opHOMMHEHHOM uU300pa)keHUU (PUCYHOK 3.2, a) Ha TOHKYIO JIMHUIO
HAHOCAT WITPUX, HAJlI KOTOPBIM MOMENIAIOT YUCIIO, HAPUMEP 8, yKa3bIBAIOUIEE KO-
JIMYECTBO JIMHUM CBA3U B rpyIme. ECiau KOJIMYECTBO JIMHHUM CBSI3U B TPYIIE HE
MPEBBIIAET YETHIPEX, Pa3pelIacTCs 3aMEHATh YMCIIO JIMHUM COOTBETCTBYIOLIAM
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KOJIMYECTBOM IITPUXOB HA TOHKOUW JTUHUH (PUCYHOK 3.2, 0).

[Ipyu MHOTOTMHEWHOM M300paKEHUU YKa3bIBAIOT BCE JIMHUU CBs3U. [Ipuuem
JUIS. BU3YaJIbHOTO BOCHPUSITUSI CXEMbl PACCTOSHUE MEXAY IBYMS COCEIHUMHU JIH-
HUSIMU JTOJDKHO OBITH HE MeHee | MM.

3.2.6 I'pynny nuHUNA, UMEIOIIUX pa3HOe (PYHKIIMOHATLHOE Ha3HAYEHUE, MOKHO
00BEIUHATh B JIMHUIO TPYIIIOBOM CBSI3M, M300pakacMyr0 CIIONIHON YTOJIIIEHHOM
(2b) wnu Tonctou (3b) nunueln. ClusiHUE JTUHUN JIEKTPUUYECKUX CBSI3EM OCYIIECTB-
70T 1o yriioMm 90° wnm 45° (pucyHok 3.2, B), IpUYeM PACCTOSHHUE MEXIY COCEI-
HUMH PacCXOSIIUMUCS JTUHUSAMU JOJKHO OBITh HE MEHEE 2 MM.

3.2.7 llunsl cBSA3M Takke W300paKarOT yTOMMEHHBIMA (2D) 1 ToacTeiMu (35)
muHusMu. OHAKO B TEX ClydasiX, KOTJa X U300pakeHUE Ha 3JIEKTPUUECKON cXeme
HEOOXOMMO OTACIHUTH OT H300paKEHUS TUHUHN SICKTPUICCKUX CBSI3EH, ITMHBI N300-
pakaroT JBOMHBIMU TOHKUMH JHHHUAMU. Ha pucyHnke 3.2, T moka3zaHo o0O1iee 0003Ha-
YeHHE IIUHBI, a Ha pUCYHKE 3.2, 1 — 0003HaY€HHE HTMHBI C OTBETBICHUEM.

3.2.8 JIuHUS 3IEKTPUUECKON CBA3M MOXKET COEIMHSTHCS ¢ 3azemiieHueM. O0-
mee 0003HAUYECHUE 3a3€MJICHMsI IIOKa3aHO Ha PUCYHKe 3.2, €, a DJIEKTPUYECKOoe COo-
€AUHEHNE C KOPITYCOM — Ha PUCYHKE 3.2, XK.

3.2.9 Jluauu s>xpanupoBanusi B coorBercTBUU ¢ ['OCT 2.303—68 nzobOpaxkaror
HMITPUXOBOM JIMHUEH TOJIIIMHON MPUOIM3UTENBHO B JIBA pa3a TOHBIIE OCHOBHOM JTUHUU
b (pucyHoxk 3.2, n).

g )/4\450 3
/ ///
7 777 X
2 INERE
a 0 B
| 1 z=====-
r I e xK u

Pucynok 3.2 — O603HaueHHe JTMHUNA SJIEKTPHUYECKOM CBsA3U (K myHKTam 3.2.5 —3.2.9)

3.2.10 Jluauto MEXaHMYECKON CBSI3M Ha DJICKTPUUYECKUX CXEMaX HM300pa)karoT
MITPUXOBOW JIMHUEH TOJIIIMHOW, PaBHOW TOJIIMHE b OCHOBHOW JMHWU HA CXEMeE
(pucynox 3.3, a), ee COEIMHEHUE C JIPYyTrOil JUHUEH MEXAaHUUYECKOW CBSI3U MOKA3bI-
BalOT Toukoi (pucynok 3.3,0). Ecnu Ha cxeme HEBO3MOXHO H300pa3uTh
MITPUXTYHKTUPHOMN JIMHUEH MEXaHUUYECKYIO CBSI3b MEXAY OJIM3KOPACTIOI0KEHHBIMU
yCTpONCTBaAMHU, JOMYCKAETCS M300pa)xaTh €€ JIByMs CIUIOIIHBIMU TOHKHUMHM JIUHU 5I-
MU (pUCyHOK 3.3, B).
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3.2.11 Hanpasnenue, B KOTOPOM pacnpoCTpaHseTcsi HHPOPMAIHsl, CUTHAIbI, TOKH,
MIOTOKMA SHEPTUU B CHUCTEME, MOKA3bIBAIOT HA JIMHHUAX CBS3U CTPEIKAMH C pPa3BajioM
60° (oOpBIB IIeNU MTUTAHUS — CTpelkaMu ¢ pazBasioM 30°) (pucyHok 3.4, a), a Ha IMMHAX
CBSI3U — CTPEJIKAMH B COOTBETCTBUU C PUCYHKOM 3.4, 0.

|
! 4

a 0 B

Pucynok 3.3 — O603HaueHNEe JTMHUN MEXaHUUYECKOU CBSI3U (K MyHKTY 3.2.10)

a §)

60° (30)

Pucynok 3.4 — O00o3HaueHre HaMpaBIeHUs PACTIPOCTPAHEHUSI CUTHAJIOB, TOKOB, IIOTOKOB
sHEepruu U uHpopManuu (K myHkTy 3.2.11)

3.3 YcaoBHble rpaduyeckue 0003HAUYEHHS JI€MEHTOB
HA YJIEKTPUYECKHX CXeMax

3.3.1 TpancdopmaTopsl, KaTylIKd UHIYKTUBHOCTH, APOCCENH, MAarHUTHBIC YCHU-
mutenu B cooTBeTcTBUU ¢ 'OCT 2.723—68 n300paxaroTcsl yNpoIIEHHbIM U pa3BepHY-
ThIM criocobamu. Hanbosbliee pacnpocTpaHeHre MoIydni pa3BepHYTHI criocod: 00-
MOTKH 3JIEMEHTOB M300pa)KaloOTCsl B BUJE LEMOYKU MOJYOKPYKHOCTEH C OIpeaesieH-
HBIM X KOJTUYECTBOM.

Ha pucynke 3.5 mokazaHbl ycioBHbIE Ipaduueckre 0003HaYeHHs: OAHO(A3HOro
Tpanchopmaropa (pucyHok 3.5, a), KaTylIIKd WHAYKTHBHOCTH C MAarHMTHO-TUAJICK-
TPUYECKUM MAarHUTONpPOBOJOM (pucyHok 3.5, 0), apoccens ¢ (heppoOMarHUTHBIM
MAarHUTONPOBOJAOM (PUCYHOK 3.5, B), MATHUTHOTO YCHUJIUTEINS C ABYMS pabOYMMU U
o011eit yrpapistonieil 00MOTKOM (pUCYHOK 3.5, T).

| VYL Y A
iR 1.5-4 N
a 0

B Tr

Pucynok 3.5 — YcnoBHble rpaguueckue o00o3HadeHus TpaHchopmaTopa, KaTyluIku
WHAYKTUBHOCTHU, APOCCENSI © MAarHUTHOTO ycuiuTens (K myHkTy 3.3.1)

47



3.3.2 KoMMyTallMOHHBIE YCTPONCTBA U KOHTAKTHBIE COEAWHEHUS B COOTBET-
ctBuM ¢ ['OCT 2.755-87 umerot ob11iee 0003HaYeHNE KOHTAKTOB: 3aMBIKAOIIETO (pHU-
cyHOK 3.6, a), pasmblkaromero (pucyHok 3.6, 0) U MepeKIroYaronero (pUCcyHoK
3.6, B). O003HauE€HNE KOHTAKTOB KOMMYTAIIMOHHOT'O YCTPONCTBA KOHKPETHOI'O THIIA
COMPOBOXKIAETCS MOKA30M COOTBETCTBYIOIIETO KBAJIM(DUIMPYIOMIETO CUMBOJIA.
Hampumep, KOHTaKT 3aMBIKAIOIIUHK BBIKIIIOUATENST OJAHOIOIIOCHBIN H300pa)kaeTcst co-
IJIaCHO PUCYHKY 3.6, I', 3aMBIKAIOIINI KOHTAKT KOHIIEBOTO BBIKIIIOYATENS] — PUCYHKY
3.6, 1, a ero pa3MbIKalOIUi KOHTAKT — COTJIACHO PUCYHKY 3.6, €.

B 3aBucuMoOCTH OT BBIKJIIOYATENsl HA €ro KOHTAKTE YKa3bIBAlOT BHJ BO3JCH-
CTBUSI, Hal[pUMEp: BBIKJIIOYATEh PyYHOU 06e3 caMoBO3BpaTa (pUCYHOK 3.6, 3K), dJIeK-
TPOMAarHuTHEIN (pene) (pucyHok 3.6, n).

SOl

uiH k- NN\ Cy
|
12

S5y
a 0 B r 1O € XK 5

A\ 4

Pucynok 3.6 — YcnoBuble rpadudeckue 0003HaUCHUSI KOMMYTHUPYIOIIUX YCTPONUCTB
(x myHKTY 3.3.2)

3.3.3 KoHTakTHbIe coeuHEeHUs1 OBIBAIOT: Hepa30opHbie (pucyHok 3.7, a); pas-
oopubie (pucyHok 3.7,0); pasbeMmHble (pUCYHOK 3.7,B), B KOTOPBIX pa3IUyaioT
MTHIPE (pUcyHOK 3.7, T) U THE310 (PUCYHOK 3.7, 1); CKOJIB3SIUE MO JTUHEHHOU (pu-
CyHOK 3.7, €) 1 KoJIbLIeBOW (PUCYHOK 3.7, k) TOKONpoBOJsALIeH nmoBepxHocTu. Ko-
JIOJIKM 32KUMOB U300paKatoTCsl B COOTBETCTBUM C PUCYHKOM 3.7, H.

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

Pucynok 3.7 — YcnoBHbie rpaduueckue 0003HaUCHUSI KOHTAKTHBIX COSAMHEHUN
(x mynkry 3.3.3)

3.3.4 IlmaBkmii mpenoXpaHHUTENIb H300pa)kaeTcs B  COOTBETCTBHHM  C
['OCT 2.727-68 (pucyHoxk 3.8, a).

3.3.5 Ilocrosiaubii pe3uctop B coorBeTcTBHH ¢ ' OCT 2.728—74 nzobpakaercs
0e3 0TBOJIOB M ¢ OTBOAaMH (pUCYHOK 3.8, 0, B). B mepeMeHHOM pe3ucTope MOABUXK-
HBIM KOHTaKT 0003HavaeTcs cTpenkon (pucyHnok 3.8, r). [logctpoedynsie pe3ucTops B
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PEOCTaTHOM BKIIFOUCHHUH U300paKaAIOTCS B COOTBETCTBUHU C PUCYHKOM 3.8, 1, a mepe-
MEHHBIE C TOACTPOMKOM — 3.8, €.

boE 4

a

10

Pucynok 3.8 — YcnoBusle rpadpudeckue 0003Ha4eHHs IUTABKOTO MPEI0XPAHUTEIS
U pe3UCcTOpoB (K myHKTam 3.3.4, 3.3.5)

3.3.6 Kongencaropsl B cootBeTcTBUU ¢ ['OCT 2.728—-44 uzobpaxkarorcs ¢ mo-
cTostHHOM (pucyHOK 3.9, a) u nmepemeHHo# (pucyHok 3.9, 6) emkoctbio. [lonspHeie
ANEKTPUUECKUE KOHJIEHCATOPHI N300pa)katoTCcs B COOTBETCTBUM C pUCYHKOM 3.9, B, a
HETOJISIPHBIE — C PUCYHKOM 3.9, T.

8 8

" — c— r

Pucynoxk 3.9 — YcnoBHble rpadudeckue 0003HaYEHUS KOHIEHCATOPOB
(x myHKTY 3.3.6)

3.3.7 IlonynpoBOJHUKOBBIE TPHOOPHI M300pAKAIOTCSI B COOTBETCTBUU C
I'OCT 2.730-73 (pucynkm 3.10, 3.11).

Ha pucynke 3.10 ycioBHbIMU TpadudecKUMH OO0O3HAUYEHUSIMU TOKa3aHbI: a —
auon; 0 — CTaOMIUTPOH; B — THUPUCTOP TPUOJHBIN, 3amuMpaeMblii B 0OpaTHOM
HaIPaBJICHUHU C YIIPABJICHUEM 110 aHOAY; T — TUPUCTOP TPUOHBIN, 3alTUPACMBIN B
0o0paTHOM HampaBJICHUH C yIpPaBJICHUEM IO KaTOAy; A — TPAH3UCTOP C Mepexo-
JTaMH n-p-n-THTA; € — TPAH3UCTOP C MePeXoJaaMu n-p-n-TUTA; )X — TOJIEBOW TpaH-
3UCTOP C KaHAJOM A-THUIIA.
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Pucynok 3.10 — YcnoBHble rpadpuueckne 0003Hau€HUs MOJIYIPOBOAHUKOBBIX TPHOOPOB
(x myHkty 3.3.7)

Ha pucynke 3.11 m300pakeHbl MOJIYIMPOBOJIHUKOBBIE MPUOOPHI C (HOTOIIIEK-
TpuueckuM s dextom: a — potopesuctop; 6 — poroanosa; B — MTUOAHBIA (HOTOTUPHU-
cTop; T — (OTOTPAH3UCTOP N-p-n-TUIA; 1 — AUOJHAS ONTOMApa; € — AUOTHO-TUPUC—
TOpPHAsI ONITOMNApa; K — CBETOIUOI.

10-12

RCR R

=P =p &

Pucynok 3.1 — YcnoBHsie rpaduueckne 0003Ha4€HUs TOTYIPOBOJHUKOBBIX IPUOOPOB
¢ poroanexTpudeckuM 3 dexrom (k myHKTY 3.3.7)
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3.3.8 VMcTOYHUKHM NMHUTaHUS JIEKTPUYECKHE OOO3HAYAIOTCS B COOTBETCTBUHU C
I'OCT 2.742.68 (pucyHok 3.12, a)

3.3.9 YcrpoiicTBa MHAMKAIIMN U CUTHAJIBHBIE JIAMIIBl M 3BOHOK H300pakaroTcs
B coorBeTcTBUU ¢ 'OCT 2.732—68 (pucyHok 3.12, 0, B)

R4

a §) B

Pucynok 3.12 — YcnoBHble rpaduueckne 0003HauU€HUsI HCTOYHUKOB MTUTAHUS, YCTPOUCTB
WHWKAIIUU U CUTHAJIBHBIX JaMI U 3BOHKA (K myHkTam 3.3.8, 3.3.9)

3.4 DuemeHTHI HU(PPOBOH TEXHUKH

3.4.1 Crangapt ['OCT 2.743-91 ycranaBnuBaeT o0IIue MpaBujia MOCTPOCHUS
ycIoBHBIX rpaduueckux ob6o3HadeHuit (YI'O) snemeHToB 1n(poBON TEXHUKU B CXe-
Max, BBIMIOJIHSIEMBIX BPYYHYI0 HJIA C TIOMOIIBIO TMEYaTalonux U Tpaduueckux
ycTpoiicTB BbiBOJa [I9BM, Bo Bcex oTpacisix MPOMBIILIEHHOCTH.

3.4.2 DnemeHT UPPOBOM TEXHUKHU (Jlaiee — DIEMEHT) — UPPOBask UM MUKPO-
IpOIIECCOPHAsi MUKPOCXEMA, €€ 3JIEMEHT WJIM KOMIIOHEHT; LIu(poBass MUKpOcOOpKa, ee
AJIEMEHT WM KOMIOHEHT. OmnpeneneHusi HudpoBoil 1 MUKPOMPOLIECCOPHOU MHKPO-
CXEM, UX JJIEMEHTOB M KOMIIOHEHTOB yctaHasimuBaer ['OCT 17021-2012, onpenene-
HUs UG POBON MUKPOCOOPKH, ee 3neMeHnTa i komrnoHenta — 'OCT 26975-86.

K snemMenTam 1iuppoBOi TEXHUKH YCIOBHO OTHOCAT JIEMEHTHI, HE MTPEeHA3Ha-
YeHHbIE Jis1 MpeoOpa3oBaHUs U 0OpaOOTKM CUTHAIOB, U3MEHSIOIIMXCA MO 3aKOHY
JUCKPETHON (PYHKUMHU, HO TPUMEHSIEMbIE B JIOTUYECKUX ILIEMSAX, HapUMep, KOHJEH-
caTop, TeHepaTop U T. I.

3.4.3 YT'O snemMeHTOB LU(PPOBON TEXHUKU CTPOAT HA OCHOBE MPAMOYTOJIbHU-
ka. B camom obmem Buse YI'O MoxkeT coaepkaTh OCHOBHOE U JIBA JOTIOJHUTEIBHBIX
T0JIsI, PACTIOJIOKEHHBIX IO 00€ CTOPOHBI OT OCHOBHOTO (pucyHOK 3.13). Pazmep mps-
MOYTOJIbHUKA 10 IIUPUHE 3aBUCUT OT HAJIMUHUA JOMOJHUTENbHBIX TOJIEH U YKCIIa Mo-
MEIIEHHBIX B HUX 3HAKOB (METOK, 0003HauYeHHsI (YHKLIMHU JIEMEHTA), 110 BHICOTE — 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, TOTOJHUTENTBHBIX TOJIeH — HE MeHee 5 MM (Tpu OOJIBIIIOM
YlCJie 3HAKOB B METKaxX U 0003HaYEHUH (PYHKIMM 3JIEMEHTa 3TU Pa3Mepbl COOTBET-
CTBEHHO YBEJIMUMBAIOT), PACCTOSIHUE MEXKIY 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 ISITH.
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O6o3HaveHre PyHKINH dJIEMEHTA
Jlunug BBoIa /

7 JInnug BEIBOJIA
Ykazaremm Ak ok ok PRk
ﬁ Kk

Metku A~ - Yxkazarenu

JlomomHUTENBHBIE TOJIS OcCHOBHOE TTOJIe

|
|

Pucynok 3.13 — YcnoBHbie rpaduyeckre 0003HAUCHUS 3JIEMEHTOB IUGPOBOM TEXHUKHU
(x myHKTY 3.4.3)

3.4.4 BriBoABI 271€MEHTOB IU(PPOBON TEXHUKU JEISATCS HAa BXOJbI, BBIXOJIBI,
JIByHAIpaBJICHHbIC BBHIBOJBI U BBIBOABI, HE Hecymue uHpopmammu. Bxoasl u3obpa-
JKaIOT CJIeBA, BBIXOJbI — clpaBa (pUCYHOK 3.14), ocTaiabHble BBIBOJABI — C JIFOOOW CTO-
ponsl YI'O. Ilpu HEOOXOAUMOCTH pa3peliaeTcs MoBopauyrnBarb 00o3HaueHus: Ha 90°
110 YaCOBOM CTpeJKe, T. €. pacnoJjiaraTh BXOJbl CBEPXY, & BBIXOJbl CHU3Y B COOTBET-
CTBHMH C pUCYHKOM 3.14.

Xz | xxx | xx[—

Pucynoxk 3.7/4 — PacnionoskeHre BbIBO/IOB 3JIEMEHTOB LU (PPOBOI TEXHUKU
(x nynkry 3.4.4)

3.4.5 OyHKIIMOHAIBHOE HA3HAYCHHE JIEMEHTa IU(PPOBON TEXHUKU YKA3bIBAIOT
B BepxHer yactu ocHoBHOro noyst YI'O (cm. pucynok 3.13). O6o3HaueHHE COCTOUT
U3 MPOMUCHBIX OYKB JIATUHCKOTO ai(aBuTa, apaOCKUX 1Udp U CTeIHAIbHBIX 3HAKOB,
3aMUChIBAEMBIX 0€3 MpoOesioB (YMCI0 3HAKOB B 0003HAUYCHUM (HDYHKIIMH HE OTPAHU-
yuBaercs). O003HaYeHUs OCHOBHBIX (PYHKIIMI M UX MPOU3BOAHBIX IPUBEACHBI B Ta0-
e 3.2.
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Tabnuma 3.2 — O003HaueHNU OCHOBHBIX (DYHKUUH 3JIEMEHTOB IU(PPOBOM TEXHUKU

HaumenoBanue O6o3HaueHue

1 Bydep BUF
2 Bpruncnurens: CP

CEKIIHS BEIYUCIUTEIS CPS

BBIYUCIIUTEIILHOE YCTPOMCTBO CPU
3 Beruurareinb P-Q vnu SUB
4 Jlenutenb DIV
5 Hdemonymsarop DM
6 JleMyJIbTUILIIEKCOD DX
7 Heuudparop DC
8 luckpuMuHaATOP DIC
9 ucnuei DPY
10 UnTepdeiic nepudepuitHplii IporpaMMHUpyEMBbIii PPI
11 MuBepTOp, NOBTOPUTEIIH 1
12 Kommnaparop COMP
13 Muxkpornporeccop MPU
14 Mopynarop MD
15 MonuduxaTtop MOD
16 ITamsTh M
17 I'naBHast namsTh MM
18 OcHoBHas NaMAThH GM
19 BeicTpoaeiicTByOIast NaMATh FM
20 [MamsTe THNA first-in, first-out FIFO
21 IMocrosinHOE 3anomuHaroiee ycrporctso (I13Y): ROM

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

(POII3Y) RPROM

penporpammupyemoe I3V ¢ ynprpaduoneToBsiM 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 AcconuaTtruBHOE 3alIOMHUHAIOIIEE YCTPOUCTBO CAM
24 Tlporpammupyemas orudeckas matpuna (I1IJIM) PLM
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[Tpogomxenue Tabmuist 3.2

HanmenoBanue O6o3HaueHue
25 IlpeobpazoBarens XY
Ilpumeyanus
1 BykBol X u Y MoryT ObITh 3aME€HEHBI 0003HAUCHUSAMH TIPE-
cTaBisieMOl MH(POPMAIIMU Ha BXOAAX M BBIXOJAX MpeoOpa3zoBaTes,
Harpumep:
AQHAJIOTOBBIN N wm A, niu A
uudpooi #wm D
JIBOUYHBIN BIN
IECSITUIHBIN DEC
JIBOMYHO-AECATUIHBIN BCD
BOCBMEPHUYHBII OCT
IECTHAIIIATCPUYHBIN HEX
kox I'pest GRAY
7-cerMEHTHBIN T1SEG
ypoBeHb TTJI TTL
yposerb MOIT MOS
ypoBenb JCJI ECL
2 JlomyckaroTcs 0003HAYEHUS:
urdpoananoroBeiii Mpeodpa3oBaTesh DAC
aHajoro-udpoBoii mpeodpa3zoBaTenb ADC
26 [IpuemonepeaTYNK MUHHBINA RTX
27 Ilpoueccop P
CEeKITUs Mpolieccopa PS
28 Peructp RG
CIBUTOBBIN PETUCTP N-pa3psIHBIN SRGn
29 Cymmarop S nmu SM
30 Cuetuuk: CTR
CYETYMK N-pa3psaHbIi CTRn
CUETUMK 0 MOJYIIIO /1 CTRDIVn
31 Tpurrep T
JBYXCTYIICHUATBIM TPUITEP T
Ilpumeuanue — Jlomyckaercss HE yKa3blBaTh OOO3HAYCHUE
¢byukuuu npu BeinosiHenun YI'O tpurrepos
32 YMHOXUTENb p wim MPL
33 Veunurens > i >
34 YcrpoiicTBO DEV
35 VcTpoiicTBO apuMeTHIECKO-JIOTHIECKOE ALU
36 YcTpoilcTBO NpHOpUTETA KOJUPYIOIIEE HPRI
37 KoMMmyTHpyIO1Iee yCTPOMCTBO, SJEKTPOHHBIN KITIOY SW
38 Illuna BUS vin B
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[Iponomxenne Tadbnuist 3.2

HanmeHnoBanue O06o3HaueHnE
39 udpatop CD
40 DnemMeHT 3aJIepKKU DEL wnu

41 DaeMeHT JJOTUYECKUIA;
OOJBIIIMHCTBO

SNUWIA>=n

nckmovaromee MJIA EXOR nnu =1
noruyeckoe 1 &
Ilpumeuanue — Ilpu BeimosHeHun YI'O ¢ MoMoIbIO yCTPOW-
ctBa BeIBOAa [IDBM nomyckaercs o6o3HaueHUEe (PYHKITUU «IOTHYE-
ckoe N»
norudeckoe MJIN 1
1 ¥ TOJBKO 71 =n
HEYETHOCTh 2k + 1 nm 2K + 1
YETHOCTD 2k v 2K
42 DneMeHT MOHTaKHOM JIOTUKHU
MoHTaxkHoe NJIN 1Ommla
MoHTaxkHOe U & ¢ nmm & ©
43 DnemMeHT MOHOCTaOWIbHBIN, OAHOBHOPATOP:
C TIEPE3aIyCKOM JL
0e3 mepesanycka IL
44 DneMEHT HEeJIOTUYECKUI: *
cTabunu3arop, ooiiee 0003HaueHNE *ST
CTaOMIIN3aTOP HAMPSIKCHUS *STU
CTaOMIN3aTOp TOKA *STI
45 HaGopbl HEMOTUYECKUX DIIEMEHTOB:
PE3UCTOPOB *R
KOHJICHCATOPOB *C
WHJIYKTUBHOCTEH *L
JIUOJIOB *D

AUOAO0B C YKA3aHHUECM ITIOJIAPHOCTHU

TPaH3UCTOPOB

TpaHchopMaTopoB

UH/IUKATOPOB

IIPEAOXPaHUTENCH

KOMOWHHMPOBAHHBIX MPEAOXpaHUTENEH (INOIHO-PE3UCTOPHBIX)

*D— unn *D>,
*De umu *D<
*T
*TR
mo 'OCT 2.764
*FU
*DR

55




[Tpogomxenue Tabmuist 3.2

HaunmenoBanue O6o3HaueHue
46 DneMeHT HeCTaOMIIBHBIN, TeHepaTop: G
oOliee Ha3HAYCHHE JuUL
Ilpumeuanue — Eciiu ¢opma curHaiia oueBUIHA, TOMYCKAETCS
o6osnauenne «G» 6e3 «J LI L»
. G
C CHHXpOHM3AIUEH mycka Infnl
- G!
C CHHXpOHHU3AIMEeN OCTAHOBKH 10 OKOHYAHWU UMITYJIbCa ininh
- G
C CHHXPOHHM3AIIMEH MycKa U OCTAaHOBKHU Ininl
TeHepaTop CEPUH U3 MPSIMOYTOJIBHBIX UMITYIHCOB Gn
TEHEpaTop C HEMPEPHIBHOM MOCIIEIOBATEIBHOCTHIO UMITYJIHCOB GN
TeHepaTop JTMHEHHO U3MEHSIIOIINXCS CUTHAJIOB G/
TeHepaTop CHHYCOUJAIBHOTO CUTHAJIA GSIN
47 DneMeHT OPOrOBbIi, TUCTEPE3UCHBIN 10w TH

B n0omMoMHUTENBHBIX TOJISAX MOMEIAI0T HHPOPMAIIHIO O HA3HAYCHUSX BBIBOJIOB
(METKM BBIBOJIOB, YKa3aTEJH ).

JlommyckaeTcst MpOCTaBIISITh YKA3aTENN HA IMHUSAX BBIBOJOB Ha KOHTYpe Y1 O.

3.4.6 Bce Haanucu BBIMOJHSAIOT OCHOBHBIM HIPU(GTOM B COOTBETCTBUM C
'OCT 2.304-81.

3.4.7 3Hak «*» MpocTaBIAIOT Tiepea 00o3HaUeHHEM (YHKIIMU AJIEMEHTa, €CIu
BCE €TI0 BBIBOJIBI SBJISIFOTCSI HEJIOTUYECKUMH.

3.4.8 CrpaBa k 0003HauCHHUIO (PYHKIIMH JIOMYCKACTCS JO0ABIIATh TEXHHUUCCKUE
XapaKTEPUCTUKU HJIEMEHTA, HallpuMep:

pesuctop conportuBiieHreM 47 OM — *R 47.

3afepKKy 2JIEMEHTa YKa3bIBalOT B COOTBETCTBUM C PUCYHKOM 3.15.

J======== === 1, T

)
jas)
(e}
AN
jast
(@)

A
A 4
A 4

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

Ecmu >t ABC 3aICPIKKH PaBHBI, TO YKA3bIBAIOT TOJIBKO OAHO 3HAYCHHUC!
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3a7epKKy, BBIPAKCHHYIO B CEKYHJIaX WM B €IMHUIAX, OCHOBAHHBIX HA KOJIHU-
YEeCTBE CJIOB WJIM OMTOB, MOKHO YKa3blBaTh Kak BHYTpU KOHTypa YI'O snemeHTa 3a-
JIEP’KKH, TaK ¥ BHE €TO0.

JlomyckaeTcsi yka3bIBaTh 3HAUEHUE 3a/IEPKKU JECATUUHBIM YHCIOM:

I-=======- 1 3 i DEL3,

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

3.4.9 B YI'O sneMeHTa 10nyCcKaeTcsl OMyCKaTh NpOOes MEXI1y YUCIOBBIM 3HA-
YEeHUEM U €IMHMIIEH u3mepenus, Hanpumep: RAM16K, 10 e, + 5 B.

3.4.10 IIpu HEOOXOIUMOCTH yKa3aHUS CI0KHOM (PYHKIIUM 3JIEMEHTa JOMyCKa-
€TCs COCTaBHOE (KOMOMHHUPOBAHHOE) 0003HAUECHHUE (PYHKIIUH.

Hampumep, eciu 371€MEHT BBIMOIHIET HECKOJIbKO (YHKIUNA, 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-pa3psaHblil cueTyrk ¢ AemrdparopoM Ha Beixoae CTRADC;

— peoOpa3oBaTeNb/yCHIINTENb JTBOMYHO-IECATUYHOTO KOJa B 7-CErMEHTHBIM
ko BCD/TSEG>.

3.4.11 YI'O MOXeT cOCTOATh TOJIBKO U3 OCHOBHOTO MoJjs (Tabmuma 3.3, m.1)
UJIM U3 OCHOBHOTO MOJSL U OJTHOTO JIOMOJHUTEIBHOI0, KOTOPOE PACIIOIaratoT CIpa-
Ba (Tabnuma 3.3, m.2) unu ciesa (tadauna 3.3, 1m.3) OT OCHOBHOTO, a TaK)Ke M3 OC-
HOBHOTO MOJISI U IBYX JOMOJIHUTENbHBIX (Tabnuma 3.3, n.4).

Tabnumna 3.3 — YI'O snemMeHTOB 1IMPOBOI TEXHUKHU

HaumenoBanue OOGo3HaueHue
1 YT'O, coaepxaiiee TOIbKO OCHOBHOE
nojue
2 VI'O, coaepikaliiee OCHOBHOE MOJE U .
0JHO (IIpaBoE€) JTOMOJHUTEIBHOE MOJIE i *
3 VI'O, conepxkamniee OCHOBHOE IOJIE U — L
OJHO (JIEBOE) IOTOJTHUTEIBHOE TOJIE *ax
% * * %
4 VT'O, coxepikailiee OCHOBHOE MOJ€ U . .
* %
JIBa JTOTIOJTHUTEIBHBIX OIS, pa3/IeICHHBIX HA - *
A1 »* * ¥
30HBI. .
KonuuecTBo 30H HE OTPAHUYEHO el *
Ipumeuanue — 3nakamu «*» 00603Ha4eHBI PYHKIIMHA U METKHU BBHIBOJIOB DJICMEHTOB
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JlomyckaeTcsi TOTOMHUTEIbHBIE TIOJIS JCIUTh HA 30HBI C MTOMOIIBIO TOPU30H-
TanbHON 4epThl. OCHOBHOE M JIOMOJHUTEIbHBIC MOJISI MOTYT OBITh HE OT/ACNEHBI JIH-
Hueil. [Ipu sTOM paccrossHue Mexay OYKBEHHBIMH, ITU(PPOBBIMH WM OYyKBEHHO-
UG POBBIMU 0003HAYCHUSIMH, TIOMEIIICHHBIMH B OCHOBHOE U JIOTIOJTHUTEIIHHBIC TTOJIA,
OmpeesieTcs OJJHO3HAYHOCThIO TTOHUMaHUsS Kaxaoro obo3HaueHus. O0o3HayeHUS,
MIOMEIIIEHHBIC HA OJHOW CTPOKE, JODKHBI MMETh B CBOEM COCTaBE HE MEHEE JIBYX
OykB (1udp, 3HAKOB).

3.4.12 Metky BbIBoAa 00pa3yloT W3 MPOMHUCHBIX OYKB JaTHHCKOTO ayaBuTa,
apabckux mudp u (WIM) CrenuaibHBIX 3HAKOB, 3aMCAHHBIX B OJHOM CTpoke 0e3
po0eoB.

KommiecTBo 3HAKOB B METKE HE OTPAaHUYMBAETCS, HO MO BO3MOYKHOCTH JOJDKHO
OBbITh MUHUMAJILHO TP COXPAHEHNUH OJTHO3HAYHOCTY TIOHUMAHUS KaX10T0 0003HAYECHUSI.

O0603Ha4YeHHsI OCHOBHBIX METOK BBIBOJIOB DJIEMEHTOB IIPUBE/ICHBI B Ta0uIe 3.4.

Ta6JII/IHa 3.4 — O003HaUYeHUsI OCHOBHEIX METOK BBIBOAOB 3JICMCHTOB

HaunmenoBanne O06o3Hauenue
1 Anpec ADR wnu A4
2 bair BY
3 bur:
MJIa I LSB
CTapIInn MSB
4 biiokupoBKa:
3arper INH
3axBaT H
5 BrokupoBKa CUTrHaJIa HEUCIIPABHOCTH ALI
6 Brox (mHbop™Marin) 1
7 BexTop VEC
8 BeTBieHue BR
9 BoccTaHoBieHHE REC
10 Bxoa nByXnoporoBbii, BXOJ TUCTEPE3UCHBIN _I:l_ wm TH
11 Bxop 3ampoca acCOIMaTUBHOIO 3alIOMUHAIOIIETO 9
YCTpOWCTBA
12 Bxon oOpaTHOTO cueTa (BXOA yMEHbLICHUS) —n uma DOWN
13 Bxox omnepanja, HaJi KOTOPBIM BBITIOJIHSAETCS OJHA
WJTU HECKOJIBKO MaTeMaTHYECKUX OTepariuit
llpumeyanus
1 TTapamerp n 3ameHsieTCS ACCATUYHBIM SKBUBAJICH- Pn
ToM dtoro Ourta. Ecim 3HaueHus Bcex BXOHOB Pn ecTb
CTEIICHH C OCHOBAHUEM 2, 7 MOXKET OBITH 3aMECHEH JIBOMY-
HBIM TTOPSIIKOM.
2 Ilpu HanmuuuM BTOPOTO ONepaHia MPEeAnOYTUTEIb-
HbIM 0003HaYE€HHEM €ro sBsieTcs O
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[Tponomxenne Tabauiesl 3.4

HaumenoBanue O6o3HaueHue
14 Bxon npsimMoro cyeta (BXOJA YBEIUUECHHUS) +n wim UP
Ilpumeuanue x nynkmam 12, 14 — IlapameTp n cieny-
€T 3aMEHHUTh 3HAUYCHHEM, Ha KOTOPOE YBEIMYMBACTCS WU
YMEHBIIIAETCS COJIEP)KUMOE CUETUHKA
15 Bxoxa, BBI3BIBAIONIMI H3MEHEHHE COCTOSIHUS Ha
BXOJI€ AJIEMEHTA B JOTOJIHUTENBHOE, KaXIbli pa3, KOrja OH T
npuHumaet cocrosgaue LOG1
16 Bxoasr g poBoro koMmraparopa:
00JbIIIE >
MEHbIIIE <
paBHO =
17 Bri0op (cenexiius) SEL wiu SE
18 Bri6op ampeca:
cTonbIa CAS
CTPOKH RAS
19 Bre16op kpucTaiia, 1OCTYI K aMATh CS
20 BeiBoa (nH(popmaryn) 0

21 BbiBOJ ABYHANpaBICHHBIN

< >um <

22 BwBoa cBOOOMHBIM (HE WMEIOIIUA HH OIHOTO
BHYTPEHHET'0 COSJIMHEHHUSI B DJIEMEHTE)

NC

23 BriBoa pUKCHUPOBAHHOTO peKUMa (COCTOSTHUSA)

«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
KOJUJIEKTOPOM, C OTKPBITBIM SMUTTEPOM)

<& nmm O, wim o

26 BbIxon OTKpbITBHIM H-TUna (Hampumep, OTKpPHI-
TBIA KOJUIEKTOP p-N-p-TPAH3UCTOPA, OTKPBITHIM SMHUTTEP
n-p-n-TPaH3UCTOPA, OTKPBITHINA CTOK P-KaHana, OTKPBITHIN
UCTOK N-KaHaa)

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

27 BbIxoa OTKPBITBIA L-TUna (Harnpumep, OTKPBITHIH
KOJUIEKTOpP  N-p-N-TPaH3UCTOPA, OTKPBITBIA  OMHUTTEP
Pp-n-p-TPAH3UCTOPA, OTKPBITBIM UCTOK P-KaHalia, OTKpBI-
THI CTOK N-KaHaJia)

Q WIN Q, M & <

YCTpOWCTBA

28 BpIxoa ¢ TpeMs COCTOSIHUSIMU A4
Ilpumeuanue — llpu BBIIOIHEHUN KOHCTPYKTOPCKOU
JOKYMEHTAIUU C MOMOIIbI0 yCTpoicTB BbiBoAa [I9BM no- 7
nyckaeTcsi 0003HaUeHHE
29 BpIX0/ CpaBHEHUSI aCCOLMATUBHOTO 3alIOMUHAIOIIETO I
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[Tpogomxenue Tabauel 3.4

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

HaumenoBanue O6o3HaueHue
30 Beixon uugpoBoro kommapaTopa:
sk %
OoblIIe >* pm *>
ko *
MEHBIIIC <7 MM TS
*—%k *—
paBHO 1
31 I'enepupoBanue GEN
32 I'0TOBHOCTH RDY

33 I'pynmna BEIBOJIOB, O0BEIMHEHHBIX BHYTPH dJIEMEHTA:
BXOJIOB

BBIXOJ0B

X
X

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

Ilpumeuanue — n...m 3aMEHSAIOT JAECATUYHBIMHU IKBU-
BaJICHTaMHU pEaJbHON 3HAYMMOCTU WM JABOUYHBIM MOPS-
koM. [IpomexyTOouHbIe 3HaUEHUSI MEKIY # U M MOTYT OBbITh
OIYILIEHBI

S
S

Wi

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:
BXOJIHbIE
BBIXOJIHBIC
MOCJIEIOBATEIbHBIC
Ilpumeuanue — JInsi 3allOMUHAIONIMX YCTPOWCTB JO-
MyCKaroTcsa 0003HAUYEHUS:
BXOJIHast UH(GOpMaIHS

D
DIN
DouT

D—-=wvmD>D+—umD<

BBIXOHAsI HH(OpMaIus D
37 3arpy3ka (pa3pelieHre napauieTbHOM 3amich) 0
38 3anepkka LD
39 3aaeprkka nBOMHAs DEL
40 3aem: DD
BXO/I, TPUHUMAIOLINM 3a€M BI
BBIXOJI, BRIIAIOIIUI 3a€M BO
oOpa3oBaHUe 3aemMa BG
pacnpocTpaHeHHue 3aeMa BP
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[Tponomxenne Tabauiesl 3.4

HanmenoBanue Ob6o3HaueHne

41 3ansTo BUSY

42 3anuch (KOMaH/a 3arvcH) WR

43 3ampoc REQ wiiu RQ

44 3anpoc Ha 00CTy)KUBaHNE SRQ

45 3nax ST

46 Umuranus SIM

47 uBepTupoBaHue (OTPULIAHUE) N

48 NHcTpyKuus, KOMaHaa JNS

49 KButnpoBanue AK

50 Kox CODE

51 Kommyrarus (37€KTpOHHAs ) SwW

52 Konerg END

53 Koppekuus CORR

54 «Jlornueckwuii 0» LOGO vnu LOGO

55 «Jlornueckas 1» LOGI

56 Macka, MacKupoBaHHUE MK

57 Mapxkep MR

58 MylbTUILIIEKCUPOBAHUE MPX

59 HeuetHOCTH ODD

60 Oxnmanue WAIT nvmu WT

61 Onepanus OP

62 OcTtaHOBKa STOP

63 OtBeT AN

64 OTtkas REJ

65 Ouncrka CLR

66 Ommbka ERR wnu ER
CJIOBO OIIMOKH EW

67 Ilepenaua X

68 IlepeHoc:
BXO/1, IPUHUMAIOIIUI TIEPEHOC Cl
BBIXOJI, PACTIPOCTPAHS IO IEPEHOC Cco
o0Opa3oBaHue repeHoca CG
pacnpocTpaHEeHHUE NepeHoca CP

69 Ilepenonnenue OF

70 [loaTBEpKICHHUE TpUEMA ACK

71 Io3umus PO

72 TlpepbiBaHue: INT
[IOATBEPKICHUE IIPEPBIBAHUS INTA
[IPOrpaMMHUPYEMOE IIPEPLIBAHNE PCI

73 Ilpuem RX

74 [lpuopurer PRI vin PR
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[Tpogomxenue Tabauisl 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 TMPOUCXOIUT
casur. [Ipu n = 1 310 3HaYEHHE MOXKET OBITH OMYIIICHO BIIEBO
WJIM BIIPABO

HanmenoBanue O60o3Ha4yeHne
75 Tlponomxenue GO ON
76 Ilyck, Hayayo START nmu ST,
77 Pabota RUN
78 Pazpenienue EN
79 Pazpenienne npoxXoxkJIeHNUs! UIMITYJIbCOB, pa0OThI LIENH CE
80 Pa3zpenieHne TpeTbero CoOCTOsTHUS ENwm ENV
IIpumeuanue — Ipu Boimonnenuu YI'O ¢ moMoIibpio
ycTpoiicTB BeiBoja [IDBM nomyckaercst o003HaueHME EZ

81 Pexxum M wim MO
82 Pe3ynpTaT HYJIEBOM RZ
83 Copoc:

o0mmi SR

oOHYJIeHHE RES viin R
84 CnaBur: SH

—nuaa >n, uim SHRn

ne wm n<, umu SHLn

=/ wm </ >

85 CunxpoHu3aIus SYNK vim SYN
86 CocrosiHue SA
87 Cpennuit ML
88 Ctpob (curHasn BEIOOPKH) STR wiu ST
89 Cuer: CT
BXO/, 3a/IAF0IIUI COAEPKUMOE JIEMEHTA CT=*
BBIXOJI, YKa3bIBAIOILLIUN COJIEPKUMOE 3JIEMEHTA CT*
Ilpumeuanue — 3HaK «*» cleayeT 3aMEHUTh HAa 3HAYCHHE
COJICP’)KMMOTO DJIEMEHTA
90 CuutsiBaHUE (YTEHUE) RD
91 Takrt CL umu S
92 VnpapneHnue C
93 Vcnosue cC
94 YcranoBka B «1» SET win S
95 YcranoBka JK-Tpurrepa:
B cocrosinue LOGTI (J-Bxon) J
B coctosiaue LOGO (K-Bxon) K
96 OyHKIMs F
97 YeTHOCTH EVEN
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3.4.13 OGo3Ha4yeHus] OCHOBHBIX METOK, YKa3bIBAIOMINX (PYHKIIMOHATHHOE Ha3Ha-
YeHHE BBIBOJIOB, HE HECYIINX JIOTMYECKON MH(pOPMAINH, TPUBEIEHBI B Ta0muie 3.5.

Tabmuma 3.5 — O603Ha4eHMsI OCHOBHBIX METOK, HE HECYIIUX JIOTUYECKON nH(pOopMaIuu

HanmenoBanmne O06o3nauenue
1 BeiBOJ UTaHUsI OT UCTOYHUKA HAMPSIKECHUS Vee
Ilpumeuanus
1 IIpu BeinmonHenun YI'O ¢ momoiibio yCTpOHCTB BBIBO-
na [19BM nonyckaercst 0003HaueHHE yce
2 JlommyckaeTcst 0003HaUCHHE U
3 HomuHan HanpsiKEHUs: MUTAHUS TIPOCTABIISIETCS PSAIOM
¢ YI'O najn nuHMEN BBIBOJIA WM PSAJIOM C HEW, HAIpUMeEp, J10- Vee 5+Z§ |4
MyCKaeTCd MPOCTaBIATh HOMUHAJI HampsbkeHuss BHyTpu YI'O —_

OMUTTEP N-p-N-TPAH3UCTOPA
OMUTTEP p-N-p-TPAH3UCTOPA

BMECTO METKH BBIBOJIA —_—
4 Ilepen METKOU BBIBOJAA OMYCKAETCS MPOCTABIATH I10- +5V
SCHAIONIYIO HH(OPMAIINIO, HATIPUMED: —_—
MOPSIAKOBBIN HOMED Wer
yKa3aTeab MUTaHus HUGPOBOM YaCTU dJIEMEHTA #Vee
yKa3aTesab MUTaHUS aHAJIOTOBOM YacTU dJIEMEHTA NVee
2 OOuIMii BBIBOJ, 3€MJIsl, KOPITYC GND
Ilpumeyanus
1 Jomyckaercs o003HauCHUE OB
2 Ilepen METKOM BBIBOJIA TOIYCKAETCS MPOCTABIIATh yKa-
3aTeNb 0011Iero BhIBOJIa ITU(POBOI YaCTH M yKa3aTelb OOIIETo #oV
BBIBOJIA AaHAJIOTOBOU YacTH NovV
3 Toxk I
Ilpumeuanus
1 Bmecto o603Hauenus «I» MOXXHO MPOCTaBIATH €T0
3HAYEHUE 4-20 MA
2 Ilepen MeTKO# BbIBOAA IOMYCKAETCS IPOCTABIISITH MO-
PAIKOBBIA HOMEP 21
4 BpIBOJ 1J1 MOJIKITIOUEHUSI KOHACHCATOpa CcX
S BBeIBOI 1151 TOAKITFOYEHUS PE3UCTOPA RX
6 BbeIBOJ /151 TOAKITIIOYEHUSI MHAYKTUBHOCTH LX
7 BeIBOI 1151 TOAKIIFOYEHHUS] KBApPIIEBOTO PE3UCTOPA BO
8 BbIBOJIbI IOJIEBOTO TPAH3UCTOPA:
HCTOK S
CTOK D
3aTBOP G
9 BbIBOJIBI n-p-n- U p-n-p-TPaH3UCTOpA:
KOJIJIEKTOP K
6aza B
OMUTTEP E

E— v E >
E < wnn E<
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3.4.14 [Ipu HEOOXOAMMOCTH yKa3aTh CIOXKHYIO (DYHKIIMIO BBIBOJOB JIOMYyCKa-
€TCsl IOCTPOEHUE COCTAaBHOM METKH, 0Opa30BaHHOM M3 OCHOBHBIX METOK, IPU 3TOM
PEKOMEHAYETCS COOJII0IaTh OOPATHBIM MOPSIOK TPUCOEANHEHNS METOK, HAIpUMED:

anpec cuutbiBanus RDA,
Oait nanueix DBY;
BbIOOp Oaiita BYSEL.

Jlnis 0603HaueHus METKH BBIBOJIa, UMEIOLIEH MOOYEepeHO J1Be (PYHKIIMH, 3TU
(GYHKIIMH YKa3bIBAIOTCS Yepe3 HAKIOHHYIO YepTy, HapuMep:

BBOJ/BEIBOJ 1/ O;
3anuce/urenue WR/RD;
ynpasnenue/nanasie C/D.

lpumeuanus

I Tlopsimok cnenoBaHWsI METOK OIPENEIISIET JIOTUUECKUN YPOBEHBb pa3periaro-
HIero CUrHaia: nepsas pyHkuus ocyuectsisercs npu LOGI1, sropas — npu 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 uHpopmanuu A u B, MeTKa BbIBOAa A/B 03HauaeT pazpelieHue npueMa uHdop-
Malliy MOPTOM A U mepenayu nHpopMauyu mNopToM B MpH JIOTUYECKOM YPOBHE CHT-
HaJla Ha IaHHOM BBIBOJIE, paBHOM LOGT.

3.4.15 IIpumepsr YI'O snemeHTOB
3.4.15.1 Ilpumepsl YI'O norudyeckux 3JI1€MEHTOB MIPUBEACHBI B TabuIe 3.6.

3.4.15.2 Ilpumepsr YI'O mnpuemonepenaronux 3JIEMEHTOB NPUBEACHBI B
Tabnuie 3.7.

Taomura 3.6 — YI'O jorudeckux dJIEMEHTOB

HaumenoBanue O06o3HaueHne
1 Dnementr HET -1 P
—_ 2
2 Dnement 3U-HE — o—

POBAaHHBIM BBIXOJOM

3 Onement 3UJIM-HET — P
4 Onement 21-HE ¢ OTKpPBITHIM KOJUIEKTOPHBIM BBIXO- — &%
JIOM | TOBBIIIEHHON HArpy304HOM CIOCOOHOCTHIO
o —f & | 27
5 KomOunuposaunsiii anement 2M-NJIU ¢ uaseptu- —_
D—

64




[Tponomxenue Tabuuisl 3.6

HaumenoBanue O06o3HaueHus
6 Onement 4V1-HET ¢ OTKPBITBIM KOJUIEKTOPOM Ha —1 & ob
BBIXOJIE —
— & | =1
7 Onement 2U-NJIN ¢ uHBEpTUPOBAHHBIM BBIXOJIOM U — -
pacIIUPUTEIBHBIM BX0JIOM —
3
X
8 Pacmmmpurens _— Ch—
2k
—En
— 001
— EVEN
—o
9 DneMeHT POBEPKU YETHOCTU WIIM HEYETHOCTH — oD
—  EVEN |—
—-
Tabnuua 3.7 — YI'O npuemonepeaaronmx 3JeMEHTOB
HaumenoBanmue O06o3HaueHnE
—-I ITEN
1 Yerblpe WIMHHBIX YCHJIMTENSA C L S
- I b vp— Ir v
JBYXIIOPOT'OBBIM BXOJZIOM Ha TPH COCTOS -7 4 .
HUSl ¢ OOIIKMM BXOJOM paspeuieHus Tpe- | — e —
THEr0 COCTOSIHUSA —t — —3 3p—
GHTX BRIX
a A 8
&1 <> <>
TEN2
G_{ENJ —10 0 b
I I 17000, Sy —
vid — —
2 JIByHanpaBJIeHHBIA INUHHBIN =) —— —, i -
pHeMOIIepeIaTuNK §-KaHAJIbHbBIN
P Y — 5 —davy
——— H—— —Aass
— ——
= 3
- -
- -
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[Tpogomxenue Tabauisl 3.7

Haumenosanue O0o03HaueHus

: EN1

)
v
S 4q

Pyl

3 6-xaHanbHBIN Oy(depHBbIil 271e-
MEHT C TPEMs COCTOSIHUSIMU Ha BBIXOJIE C
CUTHAJIOM pa3pelIeHtsl 10 BBIXOTY

[TTTTI

NN

&ENV

3.4.15.3 Ilpumepsr YI'O THUCTEPE3UCHBIX DIEMEHTOB IMPUBEACHBI B
tabnuie 3.8.

Tabsmna 3.8 — YI'O ructepe3ucHbIX 31€MEHTOB

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

3.4.15.4 Tlpumepsr YI'O npeoOpa3zoBareneit (nemmdpaTtopoB) U KOJUPYIOITHX
yCcTpoicTB (mmdpaTopoB) npuBeAcHBI B TaduIe 3.9.

Ta6nuna 3.9 — YI'O mmdpaTopos u nemmdpatopon

Haumenosanue O0o3HaueHue

1 IIpeobpazoBaTenb IBOMYHO-ACCATHY-
HOTO KOJIa B JICCATUIHBIN KO/

D nglin g

2 IIpeobOpa3oBatenb ¢ Tpex JMHUA Ha
BOCEMb

&4 111

66



[Tpogomxenne Tabauisl 3.9

EN J%

HaunmenoBanue O0o3HaueHus
BIN/BCD
8 . —
3 IlpeoOpa3oBarenb ABOMYHOIO KOJa B — ;% ;g p—
JIBOMYHO-IE€CITHYHBIN 4y p—

w1U

4 TlpeoOpa3oBaTeIb—yCHINTEIb JTBOUY- BIN/T5EEH
HOT'O KOJIa B 7-CETMEHTHBIN —1 a —
IIpumeuanue — JIOIyCKaeTcss 3aMEHSATh —1% =
—1 8 d p—
cTpouHble OyKBbI ponucHbiMU: A4, B, C, D, E, g =
F, G emecmo a, b, c,d, e, f, g ¥ 7 —
HPRI/BIN,
- [
—q1 EN p—
. —q| 7
5 Koaupyroiiee ycTpoMCTBO MpUOpUTETA _—_'_8 -3} ()
(mpuopHUTETHBIM mU(paTop) ¢ BOCBMU JMHUMA :_-g g g
Ha TpH JUHUH (GS — «TpyNIOBOM CUTHA) —Q|7 2
—Q EN

6 JlBa nemmdparopa, MNPUHUMAIOIIUX
2-pa3psaaHbIA KOJ

Ilpumeyanue — Jlomyckaercsi 0003Haye-
Hue nemudpaTopoB 4 U B, KoTopble M300pa-
JKAIOTCSl B KA4E€CTBE I'PYMNIOBON METKH BBIXO-
JIOB COOTBETCTBYIOIIIETO Jenmdparopa

Dc

-~

&EN

&EN

Y

TH 79T

4 4

7 Ilpeob6paszoBarens ypoBHeit TTJI B
ypoBHu MOII

—1ENT

TTL/WM?

8 IIpeobpazoBarens ypoBHeit DCJI B
ypoBHu TTIJI

IIpumeuanue k nynkmam 7, 8§ — O603Ha-
yeHue QpyHKIMHU npeoOpa3oBaTess CUTHAIOB */*
MOKET OBITh 3aMEHEHO 0003HaueHueM *//*, ec-
71 HEOOXOAMMO yKa3aTh HaJU4YHe TalbBaHHYE-
CKOM CBSI3M MEXK]y €T0 BXOJIAMH U BBIXOJJAMHU

ECL/TTL

4
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3.4.15.5 IIpumepsl YI'O MynbTHILUIEKCOPOB U JEMYJIBTHILNIEKCOPOB, a TAKKE
KOMMYTaTOpOB HU(POBHIX U aHAJIOTOBBIX CUTHAJIOB NpUBeAeHbI B Ta0uIe 3.10.

Tabnuna 3./0 — YI'O MynbTUIIIIEKCOPOB, IEMYJIBTUILIEKCOPOB U KOMMYTaTOPOB

HanmenoBanue O6o3HaueHue
MUX
—Q EN
A
1 MynpTHUIIIIEKCOp Ha BOCEMB BXOA0B CO — 7
CTPOOHPOBAHUEM -} |-
Ilpumeuanue — Bxon ctpoobupoBanus EN —d7 O—
noryckaercs 0603Hauath STR — Z
—
— %
— g
——
—_— 7

a
1
2
2 JleMynbTUILIEKCOP Ha BOCEMb JIMHUN %
b
7
MUX MUX
-1 ENT — A
—LfN2 | wim i v
. —d 100 2gp—— — 1 T f—
3 MynpTumekcop 4-KaHaJabHbIN 1O 1B Y —{ 7
BXO0Ja KaXKIbIi —_— — — 2.0 2}
— — 2
— — —l 30 3
— — 5-1
e——— oe— —— #-.U l’ ]
— e q.f
MUX
—igl 0
4 MynbTUILUIEKCOpP 2-KaHAJIBHBIN 110 Ye- )73
TBIPE BXOJ1a KaXIbIi -; — fn Yo7
Ilpumeuanue k nynkmam 3, 4 — Ilpu = - ] g
0003HAUYCHNH KaHAJIOB MYJIbTHUILIEKCOpA OYK- p— ’17 Tvf— —7
BaMHU (A4, B U T. 11.), a HE IOPSAKOBBIMU HOME- 13 —1% v
pamu (1, 2 u T. 1.), AN ycTpaHEHUsI HEOAHO- ] —1%
3HAYHOCTH ITOHUMAaHUs BXOJly aJipeca JaHHbIX
— e — 20 29f—
npucBauBaetcs MeTka «Boeibop»: SEL unu SE — —1%
— — 23
Sw
. _— -
5 DAEKTPOHHBIN KOMMYTAaTOP A
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3.4.15.6 Ilpumepsr YI'O apudmeTHdyeckux -dIEMEHTOB NPHUBEACHBI B
tabmuue 3.11.

Tabnuua 3.11 — YI'O apudmeTndeckux 31€MEHTOB

HaunmenoBanue O603HaueHne
—s |21|21]E
Tqe
— | wm
1 ITonHBIN OTHOPA3PSAAHBIA CyMMAaTOP
— 21|21 p—
e
—d
e 0 fo—
z/P-
—p L7 g
— [LR2
— C(1/81 C0/60 3=
- C
=[5 wora]—
— 1,280 3(Z/P-
— m&' q
2 4-pa3psiiHBIA CyMMaTOP-BbIUUTATEh —] ;:ggp; 4 b—
M4
— 1,2P2
=1 1) 2&2 5 p—
-t M5
-t 1,2P3
— 1,243 6 p—
— Mb
— g T
— ¢~
o —— 3 0 fet—
3 TlonmHbIil cymMMaTOp Ha YeThIpe OuTa N I =
— L
—qra U
3
e [N gp—
ALY ALY
—10 ESEL
0 —
M3i — PR
—_ op— —
s gE e 3
— — —M G p—
4 4 AITY - P=Q9r—— —{L7 (0}
-pa3psiIHOE CKOPOCTHOE —{ | 1
—qo —1
pi =7 =
— — —3 11—
— 81 ; 2 b
— P2 — — o
—ez — :'z}fi'
- 3 — -
— 43




[Iponomxkenne Tadbmaume! 3.7/
HaunmenoBanne O0o3HaueHue

Cre
7

(60 oo
61 ot
62 o2

L
(Po0 P

5 TenepaTop YCKOPEHHOI'O MEpeHOca
g AJTY

—
©
L]

6 4-pa3psaHblil LIU(POBOI KOMIapaTop

L L
W o
N —
foa]

AllV
Rl k-]
Al
IR

3.4.15.7 [Ipumepsr YI'O TpurrepoB (OMCTaOMIBHBIX JIEMEHTOB) IPUBEICHBI B
Tabiuue 3.12.

Ta6muna 3.1/2 — YI'O tpurrepos

HaumenoBanue O06o3HaueHnE
—_— 5 e
1 JIBa Tpurrepa ¢ pasienbHbBIM 3amyc- —adr o—
KOM RS-Tuma, oguH C JOHOJIHHUTEIBHBIM BXO- —as
0M -5 P
—Qar
— 1T}
2 JlBa Tpurrepa 3aaepkku D-tuna —(1 O~
—2
—20 po—
L
ﬂ
—_— ]
3 Illects D-TpurrepoB ¢ OOIIMMH BXO- —_ L :ﬁf
JlaMH yIIpaBJIeHHs U cOpoca —_ _— D
wsed § O f—
— T ___\1 ) —
7 2 e
o — 33
¥ 4 b
— —5 s}—
v —
4 Tpurrep D-tuna, 3amyckaeMblil IO )
(ponty Ty P
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[Tponomxkenne Tabmuist 3.12

HanmeHnoBanue O0603HaueHue
’ —o [
5 Tpurrep JK-tuma, 3amyckaemslid 1O — g o—
dbpoHTy -7
—Qqr
—] 187
6 VYuuBepcaibHbll JK-TpUrrep co —rr
CTPYKTYpPOH «MacTEp-IHOMOIIHUK — a1 o—
—Q J
%c
R —pC
—QR
7 IBa JK-tpurrepa ¢ oOUMMH BXoja- 3 — Y
MU yTIpaBJeHHUs U cOpoca 3 b= e gg o
—_ - g1
—_— — K7
—0 O— -0 51 o—

3.4.15.8 Ilpumepst YI'O MoOHOCTAOUIBHBIX (MYJIHTUBUOPATOPOB) M HECTa-

OWJIBHBIX 2JIEMEHTOB IIpUBEACHBI B Ta0mIe 3.13.

Tabnuua 3.13 — YI'O mynsTuBHOpaTOPOB U HECTAOMIIBHBIX 2JIEMEHTOB

HaumenoBaunue

O0o3HauyeHue

1 AKnymuit MynsTUBHOpATOp C Mepe3amyckoM

bli H

JL
X
RX/CX

&

m—

2 JIBa reHeparopa, YIpaBISIEMBIX HANpPSKEHH-
€M, C yKa3aHueM BbIBOJIOB nutanus (LOG — nutanue
nugpoBoi yactu sneMenta, OSC — nuTaHUe aHajoro-
BOI yacTu aneMenTa, F'C — ynpaBlieHUe 4acTOTOM)

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

ovasc)
- I

EN
(FO)
RNG

X
Lx

HERL 4 BRb $HH




3.4.15.9 [Tpumepsr YI'O peructpoB u CUETYNKOB pUBEIEHBI B Tabuie 3.14.

Tabnuua 3./4 — YI'O peructpoB v CHETYHKOB

HaumeHnoBanue O6o3HaueHue
SRG4
— LD/SH
~—Q ENV
- —DC
1 CnBuroBblii 4-pa3psHbIi perucTp ¢ na- | —J 1:%% s 95
pajuiebHBIMU BXOJaMU —7on syl— W 2 v
— — q —
_— — — 3 % e
o— o—
SRCH SRGY4
N . M1
2 CnaBuroBslil 4-pa3psaHbli  TOCIEIOBA- C2/1 —- — (P/S)
N —PC
TEJIbHO-TTIAPAIUICIIbHBIN PETUCTP C MIPSMBIM U J10- 3 B —{7/c)
— %
MMOJTHUTEIBHBIM KOJIoM Ha BbIxoae (7/C — Bxon | — 1,29 WK 2
. -2 3 p— —
MEPEKITIOUCHHUST KOJa Ha BBIXOJIAX: MPSMOU WM | = 7,2D — K0
JOTIOHUTEIbHBIN; P/S — BXOH, YNpaBISOMMN | —72D 3 g g
COCIMHCHUEM pPa3psJIOB PETUCTPOB IMOCIEAO0BA- | — — — —
TEIBHO WIH MapaijIeIbHO) — — -3 3—
SRG#
o0 SRC#
r}”; M
ry s
T =y 2
—C
3 CnBuroBblil 4-pa3psiiHbIA JBYHAIPaB- | = ;% U .__%:
JICHHBI! YHUBEPCAIbHBIN PETUCTP 3’4 > R
—5, - 7
—y — — 0 o
e 2,4_D ———
=59 |- =5 =
SRG8
— (3/1
"'-E I-?’If(.SH)
M2
v X(L0) ] [SHGG
s/ —dJcis
——{& ENG
— LI/SH
— T34 }— /"
—E 2,30 ] — & ENy
4 YHUBepCaIbHBI 8-pa3psHbIi perucTp vo R
— 2,3/v6 w49
- A
— <>
- = 9
= —
—— —
— 1,3,50 e :
v
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[Iponomxenue Tadbausl 3. 14

Haumenosanue

O0o3HayeHue

-
. . 10171
5 CnBuroBslii 8-pa3psiAHBIA pPErHCTp C [ 1 __Pi.”m
JIBOMHBIM ITOCJIEI0BATEILHBIM BXOIOM M TIapal- - —9r
JIEJIbHBIMHU BBIXOIAMU - 0
2 .
3 e
4 —
- 1 —
b p—
e 7 b—
mmn
—uf
4 Y- TS
6 CIBUTrOBbIN 8-pa3spsAmHbIA yHHBEPCANb- -:f,';,"'qf; 45 :r &
HBIH PEruCTp C MOCJECIOBATEIILHBIM M Iapaj- .5 =5
NeTbHBIMU BXOAaMU M BbIxomamu (A4/S — Bxox | & - WM —p—-
IIEPEKITIOUCHUS PEKUMOB, ACHHXPOHHOTO WM | ggl e _ e sl
CUHXPOHHOTO0; ALD — BXOJ pa3spelICHUS MAPAII- | === b= = —
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 | __| win =Pt
NapajyieIbHOM 3arpy3KOou —
D
— —7
—t 1
— —2
—{3
D e [}
— 5
—_— - —] 57—
= —7 7=
CTR4
—p7 (O}—
—] 3
[y S
5 b
8 it 14 i =
JIBonuHbIN 14-paspsaHblii CYETIHK CO crl =
CKBO3HBIM IIEPEHOCOM 9=
11—
12—
] —
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[Tpogomkenue Tabauis 3. /4

HBIA CUETUUK

HanmenoBanue O0o03HaueHue
CTR
r=a
LD
9 ACHHXPOHHBIH JECATHYHBIA CUCTUHK, =7 V2 e
COCTOSIIIMIA U3 JAeIUTeNeH Ha 2 ¥ Ha 5, ¢ mapai- —cb7 Ts
JIETIbHOM 3aITHCHIO ' —
S 7 .
(TR
—&(T=0
10 4-pa3psiaHbIi aCHHXPOHHBINA JECATHY- 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 | um bt [T

LD [T=0

3.4.15.10 Ilpumepnr YI'O 3anomuHarommx ycTpodcTB (3Y) mnpuBeneHbl B

tabmnurte 3.15.
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Tabmmua 3./5 — YI'O 3annoMuHaOMKX YCTPOMCTB

HanmenoBanue O6o3HaueHue
ROM 32x8
— (] ol
—] 1 &  —
1 T13VY na 32 cnoBa o 8 6uToB — 31 -
—_— —_
—OlEN —
7
o o RAM 16x4
2 O3V ¢ npou3BoabHON BEIOOPKOH Ha | g
16 cioB 1o 4 Gura —1 $a ?05_ — 3 RAMTEXY
Tpumeuanue — O003HAYCHUE BBIBOJIOB: | =3 —
i RD/WR W, —13
T° %ﬁ&z’z’))
n —oLG7 - Wiu ——RD/WAR
RD/WR —1A,2D ASP— —Q LS
TOKJIECTBEHHBI ] - DIN DoUTy
—{0 0 o—
— O — D—
— e
o— 3 30—
RAM 4 x4
—10 RAM 4x4
| 1}“ § WRA
—1 (]
— (] g et |
_ ,}?—" 3 RDA
3 O3Y ¢ npousBoJILHON BRIOOPKOH Ha am —19
. —Q 4 (WR) — 1
YETHIPE CII0BA 10 4 OKTa C OTACIBHOM anpe- | S En(rD) |
carei py 3aMucy 1 TIPH CYUTHIBAHUH ___"7 7 2D 2Ah— j ‘gg
—_— —_— DIN DOUT S
- 7 —
SRAM G %4
RAS
—z
—
[AS
—0
4 Cratnueckoe O3V Ha yeThIpe ciaoBa —
o 4 6ura —3
DIN DOUT
—{s0 0 p—
— 17—
—27
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[Tponomxenue Tabmuist 3.15

Haumenosanue O0o3HaueHue

SRAM256%1
RAS

—0

—3

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

—13

—WR/RD  _
s 8 p—

3.5 DjaeMeHTHI AaHAJIOTOBOU TEXHUKH

3.5.1 K anemeHTaM aHaJIO0rOBOW TEXHUKH OTHOCAT BCEBO3MOJKHBIE YCHIIMTEINM,
(yHKUHUOHATIBHBIE, AHAIOTO-UM(POBbIE W LU(PPOAHATIOrOBBIE MPEOOPAZOBATEINH,
AIIEKTPOHHBIE KIIFOYM, KOMMYTATOpbI U T. A. PSA0M € MO3UIIMOHHBIM 0003HAYEHHEM
OOBIYHO YKa3bIBAIOT THUI 3JIEMEHTA, a BO3JI€ BHIBOJIOB — UX HOMEPA ((IIOKOJIEBKY»).

3.5.2 YcnoBHble rpadguueckue 0003HaYEHHs 3TOM TPYIIIbI IOCTPOEHBI aHAJIO-
TMYHO CUMBOJIaM 3JIEMEHTOB LU(POBON TEXHUKH: KaK U MOCIEIHUE, KPOME OCHOBHO-
ro, OHM MOTYT COJEPKaTh OJHO WIX JBAa JONOJHUTEIBHBIX NOJISA, pa3Mepbl KOTOPBIX
TaK)Ke OMPEIEIIAIOTCS YNCIOM BBIBOIOB, YMCIIOM 3HAKOB Ha METKaxX M Ipu 0003Haue-
HUM QYHKIUHU U T. 1. BXOJbI 371eMEHTOB aHAJIOrOBOI TEXHUKU paclojararoT CJeBa,
BBIXOJIbI — cripaBa (pucyHok 3.16). [Ipu Heo6XxoquMocTi 0003HAYEHUST N300paKatoT
NOBEPHYThIMU Ha 90° 1o yacoBOM cTpenke (BXOIbl CBEPXY, BBIXOJIbI CHU3Y). [Ipsimbie
BXOJIbl U BBIXOJIbI 0003HAYAIOT JIMHUSAMH, MPUCOEAUHIEMBIMH K KOHTYpY 00O3Haue-
HUs 0€3 KaKuX-JIM0O 3HAKOB, MHBEPCHBIE — C KPY>KOUKOM B MECTE MPUCOETUHEHHUS.

O603HaueHne QyHKINH

% fbm
Mertka . nfl Mertka
— : |
N :
XOJBI {_ _ Brixonsr
Wy mp

OCHOBHOE 110JIe \

JloMmoTHUTEbHBIC TTOJIS

Pucynoxk 3.16 — YcnoBHoe rpadudeckoe 0003HaUE€HUE JIEMEHTOB aHAIOTOBOM
TEXHHUKH (K MyHKTY 3.5.2)
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BrIBOIBI 571EMEHTOB MOTYT OBITH 0003HAYEHBI YKa3aTeIsIMU U METKaMH. YKa-
3aTesid M300paKal0T HA JIMHUU KOHTYpa WM OKOJIO JMHUU KoHTypa YIT'O Ha nuHUM
CBS3U. METKHM 3HaKOB MOMEIIAIOT B IOMOJHUTEIbHBIX MOJIIX (Tabnuna 3.16).

Tabmuua 3./6 — OCHOBHBIE METKH BLIBOJIOB
HanmeHoBanue O6o3HaueHne

1 HauanpHOE 3HaYE€HNE UHTETPUPOBAHUS 1
2 YCcTaHOBKA HAYAJIIbHOTO 3HAYEHHUS S
3 YcraHnoBka B cocTosiHue «0» R
4 YcTaHOBKa B UICXOJIHOE COCTOSTHHE (cOpOC) SR
H
C

5 IlopnepxuBaHKEe TEKYIIEH BEIUYNHBI CUTHAJIA

6 Ctpo0, TakT

7 Ilyck ST
8 banmancupoBka (koppekuus «0») NC
9 Koppekuust yacToTHast FC
10 [Intanue OT NCTOYHUKA HANPSIKCHUS U

Ilpumeuanue — Tlepen OykBoit U cienyeT mpoCTaBiIsiTh HOMHU-
HaJI HaIpsHKEHHs, TIPU 3TOM BMECTO OyKBbI U HCIONB30BaTh OYKBY
V, mocne OykBbl U TPOCTaBISTH MOSICHSIONIIYIO HH(POpPMAIIHIO,

HaIpuMep:
yKazaTenb MUTaHUs MUPPOBOM YaCTH dJIEMEHTa U#
yKazaTellb MUTAaHUS aHAJIOTOBOM YaCTH 3JIEMEHTA UNmwmUA
MpU3HAK UHOOPMAIIMOHHOTO MUTAHUS UD
11 OGuruit BeIBOJ (0011I€E 0003HAUCHHE): or
JJIS aHAJIOTOBOM YacTH dJIEMEHTA oOVN umm OV /\
JId uI/I(I)pOBoﬁ YacTU dJIEMEHTA OV#

3.5.3 Ha nuHMsX CBSI3M WM B MX pa3pbiBe JOIMYCKAETCs yKa3blBaTh 00O3Haue-
HUE U XapaKTePUCTUKY CUTHAJIA.

3.5.4 O6o3HaueHNEe OCHOBHBIX (DYHKITUH, BBITIOJHSIEMBIX aHAJOTOBBIMU dJie-
MEHTaMH, IpUBeAeHO B Tabiune 3.17.

Tabnuna 3.17 — O603HaueHUs: PYHKIIUM, BHITOTHIEMBIX 3JIEMEHTaMH aHAJI0TOBOM

TEXHUKHU
HaumeHnoBanue O0o3HaueHne

1 Obmee o603HaUeHUE (HYHKITMH F(X1, X2,..., Xn) umu f(x1, x2,..., Xn)

2 Bb160p MakcUMaabHON IEPEMEHHON MAX nnn max

3 Bri6op MUHNMaJIbHON NTEpEMEHHOM MIN unu min

4 T'enepupoBanue G

5 JletekTpoBaHue DK

6 lenenue X:Yumux:y

7 Jlenenne 4acTOTBI :FR wnu :fr

8 uddepenumponanne D/DT vnm d/dt
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ITponomkenue Tabnuusl 3.17

HaumenoBanue O6o3HaueHue
9 30Ha HEUYBCTBUTEIHLHOCTH —
10 M3Bnedyenue KopHs X10,5 wm X00,5 wu +/x
11 UnTerpupoBanue INT nnu J.
12 Haceitiesue _/_
13 JlorapudmupoBanue LOG unu log
14 O6pazoBaHne MOy | X| momm [x]
15 Iepexntouenne, KOMMyTHpOBaHueE (KIH0Y, Sw
KOMMYTAaTop):
3aMbIKaHUE SWMwm _—/_
pa3sMBIKAHHE SWBwum A
MEPEKITIOYCHHE SWTwm __&_

16 IToka3arenpHas QyHKIIHS

XY wm X\ Y v x7

17 IToporoBelil aeMEHT

THwm [T wm O

18 IIpeobpazoBanue X/Y vnu x/y
Ilpumeuanue — bykBbl X u Y MOTyT OBITH 3aMe-
HEHbl 00O03HAUEHHUSAMHM TMpejcTaBisgeMOl UH(pOpMa-
[[UU, HAIIPUMED, HAIMPSIKEHUEM, YaCTOTOM, IITUTENb-
HOCTbIO UMITYJIBCOB U T. [I.
19 CpaBHeHue (koMnapaTop, CXeMbl CpaBHEHH ) ==
20 CyMMHpOBaHHE SM wmn )
21 Tpuronomerpuueckue (QyHKIUU, HApUMEp SIN wunu sin
CHUHYC
22 YMHOX€EHHE XY wnm xy
23 YMHOXEHHE — JIeJIeHUE XY:Zvwmm xy:z
24 DKCNOHEHTa EXP wnm exp

25 B0k mOCTOSIHHOTO 3ama3/IbIBaHus

DL vnn —

26 bnok nepeMeHHOro 3ana3/ibIBaHus

DVL nan |7L|

MEHT CIJIeKEHUS U XpaHEHUS)

27 BocnpousBenaenue ko3phuIineHToB K
28 MHoro¢yHKIIMOHAIbLHOE TTpeoOpa3oBaHue MF
29 ®unprpanus FF
30 ®opmupoBaHue F
31 Ycunenue > i >
32 IlpeobpazoBanue muQppoOaHATOTOBOE T TRAN
33 [IpeobpazoBanue aHamoro-1udpoBoe N\ /#
34 3anoMUHaHWE aHAJOTOBOW BEIMYMHBI (dJI€-
MN wou M /N
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3.5.5 Jlns o6o3HaueHust (HyHKIHMA aHAJIOTOBBIX 3JIEMEHTOB MOTYT OBITH HC-
M0JIb30BaHbl 0003HaueHusi GyHKIUH snemMeHToB B coorBeTcTBUM ¢ ['OCT 2.743-91.
Hanpumep, HaOopbl HETOTUYECKUX DJIEMEHTOB 0003HAYAOT:

pe3ucTopoB *R
KoHAeHcaTopoB *C u Jip.

3.5.6 YI'O ananoroBbIX 2JIEMEHTOB IIPUBEICHBI B TabauIe 3.18.

Tabnuua 3.18 — [Ipumepsl 0003HaUYECHHSI AHAJIOTOBBIX 3JIEMEHTOB

HaunmenoBanue O603HaueHue
1 O6miee 0603HaUEHNE YCUITUTENS:
W1 no Wy, — BecoBbie KO3 OHUITUEHTHI fom
ay
mi 10 mi — KO3 OUITMEHTHI YCUIICHUS /4 my | M
Kosdppuuuentsr ycunenuss 3anuceiBaioT B YI'O M ° ®
(V) [ ] [ ] ]
YCTPOMCTBA HANIPOTUB JIMHUU KAXKJOTO BBIXOJA, 32 MCKIIIO- ° . . .
L]
yerreM 1udposoro. [Ipu Hanmuum ogHoro koddduireHta o | o . .
JUTSL BCETO YCTPOMCTBA 3HAK 7 MOXKET ObITh 3aMEHEH a0co- o | o . .
mroTHOM BenmunHO#. Ecim m = 1, To tudpa 1 moxer Ovith | dn_| Wy my Yk
OITyIIICHA!
u, =mmy - fW-a,,W,-a,. W, -a,),
rnei=1,2,..., k; mW;— ko3 dunmeHt nepegadu mo i BXoay
Yeunurens ¢ xkodpdunmentom ycwienus 10 000 u 100
JIBYMSI BBIXO/IaMH 4
Ilpumeuanue — Ecnu kondPuiimeHT ycuneHus: n1ocTa- T
TOYHO BBICOK, @ TOYHOCTh €r0 BEJIMYMHBI HE WMEET 3Haue-
HUSL, TO JOIMYCKAETCs €ro He MIPOCTABIIATh, JINOO MPOCTABUTH ] B
3HaK oo Win 0ykBy M, nanpumep >M
>
—C—
FCpP—
1.1 Ycunurens onepalimoOHHBIN Uo oUN f—
Ul NCp—
U2 NC p—
>1
1.2 Ycunurenb UHBEPTUPYIOIMIUN (MHBEPTOP) € KO- a b U
¢unmentom ycunenus 1: u =—la
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[Tpogomxenue Tabmuist 3.18

HaumenoBanue O6o3HaueHue
>
1.3 Ycunurens ¢ 1ByMs BBIXOJAaMU: ] 2l
BEPXHUU — HEUHBEPTUPYIOIIUN C yCUIICHUEM 2
HIDKHAW — UHBEPTUPYIOLIUHI C YCWICHUEM 3 3¢
>
Ny —o,1
1.4 Yceunurens CyMMUPYIOIIMI b o1
u=-10(0,1a + 0,10 +0,2¢c +0,5d +1,0e) = c 0’2 ¢
=a+b+2c+5d+10e Jl
—0,5
)
1.5 VYcunurens uHTerpupyroomuii (uHrerpatop). Ecnwu S
f=1,2=0,h=0, 10 a— 2
t b—]3 u
u=—80| ¢, + [(2a +3b)dt A —
0 #
f—cC
Ipumeuanue — Unentuduraropsl curaaigoB (/A wim #) g # | s
MOTYT OBITh OIYIICHBI, €CJIM ATO HE MPUBEIET K HESICHOCTH 4
h—H
d/dt>
1.6 Yeunurens auddepeHuupyrommuii a u
d
u=5%(a+4b) bla
dt
log >
1.7 Ycunurens norapudmupyromuii al, u
u=—log(—a+2b) b 5
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[Tponomxenne Tadbauisl 3.18

HaumenoBanue O6o3HaueHue
2 OyHKIMOHAIBHBIN Mpeodpa3oBaTensb: ) ) o | FGx)
X1...X, SBISIOTCS apryMeHTaMu (YHKUIUN, KaxIbId e | e
U3 HUX MOKET OBITh 3aMEHEH COOTBETCTBYIOIIECH METKOMU, €CITH N B
L]
Takas 3aMeHa He IPUBEJIET K HEICHOCTH o —
f(x1...X,) 3aMEHSIIOT COOTBETCTBYIOIIMM 0003HAYEHU- 3
eM (YHKIIH, BBITIOJIHIEMON ITpeoOpa3oBaTesieM —1
-Kxy
2.1 IlepemHOX)uTEND ¢ KO3 PULHEHTOM nepeaun K: al . 5
u=—Kab b
—_
X:
2.2 JlenuTens: Y
a
u= Z a X u
b y
Ipumeuanue — CuMBOI «/» HE AOJDKEH HCIIOIB30BATHCS
JUTS yKa3aHUS IEeICHUS
2.3 TlpeoOpazoBarenb s MOJIECIUPOBAHUS (PYHKIUU sinx
CHHYCa
. a U
u = SInx X [
XY
3 O6Guiee o603HaUeHUE TTpeoOpa3zoBaTeist KOOPAUHAT — —
3.1 IlpeobpazoBatenb YIriIOBBIX KOOPAMHAT B MPSMO- r,8/x,y
yTOJIbHBIE
u1 = acos b I |
. b U
u> = asinb — 8 N
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[Tpogomxenue Tabmuist 3.18

HaumenoBanue O6o3HaueHue
XY
4 Obmee o6o3HaueHNE MPeoOpa3oBaTEIsl CUTHAIOB - —
N#
— -
4.1 IIpeoOpazoBatenb aHaioro-unudpoBoit
HIA
4.2 TIpeoOpazoBatenb HU(POaHATOTOBBII
5 Kiroun SWM
5.1 3ambikaromunii ko SWM: ‘ J
AQHAJIOTOBBI CHUTHAJI MOJXET TMPOXOJUTh B JHOOOM # [
HaIpaBJICHUU MEXIY ¢ U d, TTOKa UG POBOM BXOJ € HAXOAUTCS €
B COCTOSIHUU «1»
SWB
5.2 Pa3mbikaromuii ko SWB:
AQHAJIOTOBBIN CHUTHAJI MOJXET TMPOXOJUTh B JHOOOM ¢ #— — d
HaIpaBJIEHUU MEXIY ¢ U d, ToKa UGPOBOM BXOJ € HAXOAUTCS e
B COCTOSIHUU «0»
SwT
— b
a —
#H
d —
#|&
o —
5.3 JIByHampaBlIeHHBI KOMMYTaTOpP, YIPaBISEMbIN JIO-
1581051
THYECKUM 37eMeHTOM «» ¢ nByms T pOBBIMU BXOIaMU
b—b
a— | A
#H
d ==
&
o am
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[Tponomxenne Tadbauisl 3.18

HanmeHoBaHue OO0o3HaueHue

6 biioku ko3 durnreHToB K

6.1 brok nmocTostHHOTO KO3 PuIMeHTa ¢ OAHUM BXOJA0M

K
6.2 b0k IOCTOSHHOTO KO3 GUIMEHTa C IBYMsI BXOJaMU — —
k(1)
6.3 biok nepemenHoro ko3dduuuenta. Jomyckaercs ps-
JIOM ¢ 0003HaYeHHeM K03((UIIMEHTa TPOCTABIATH €r0 3HAYCHHE K10-50

3.6 UHTerpajibHbie ONTO3JIEKTPOHHBIE 3JIEeMEHThI MHANKALIMH

3.6.1 O6mue nmpaBuia noctpoeHust YI'O seMeHTOB ONpeaessitoT B COOTBET-
ctBun ¢ I'OCT 2.743-91.

3.6.2 B nepBoii crpoke ocHoBHOTO 1ot YI'O yka3biBatoT o00o3HaueHue QyHK-
1uu uHaukanu: DPY. Bo BTopo#t cTpoke Mmpu He0OXOAMMOCTH MPUBOAT 0003HAYE-
Hue tuna ycrpoiictBa B cooTBeTcTBUM ¢ ['OCT 2.708—81. HaunHast ¢ TpeTbeil cTpo-
KM, JOMYCKAETCsl YKa3bIBaTh TPEOYEMYIO JTOMOJHUTEIbHYIO HH(POpMALINIO, HATTPUMED
MPUHLINI UHAUKALINN:

A
LED nmn _511 JUJIS. CBETOBBIX M3JIYYAIOLIUX AUOJOB;

LCDuwm H i/i JUTS )KUJIKAX KPUCTAJUIOB.

dopMy 3HaKOMECTa OMPEASNIIOT B COOTBETCTBUM ¢ Tabnuiei 3.19. ®op-
Ma 3HAKOMECTa MOJKET ObITh BhIpaK€Ha rpauuecKu WM OYKBEHHO-ITU(PPOBHIM
0003HaUYEHUEM.

[Ipu nmpumMeHneHnu OYKBEHHO-IIM(POBBHIX 0003HAUYCHMI CErMeHTaMHu (DOPMBI
3HaKOMECTa JIOJDKHO OBITh OOECHEYEeHO COOTBETCTBHE MEXAY HMUMH UM OYKBEHHO-
I POBBEIMU 0003HAUEHUSMHU BBIBOJIOB CETMEHTOB JJAHHOTO THTIA 3JIEMEHTOB.
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3.6.3 Mndopmanuio Ha OCHOBHOM M JOTIOJHUTEIBHBIX TMOJIAX Pa3MEMIAIOT B
COOTBETCTBUU C PUCYHKOM 3.17.

O6o3nauenue GyHKIUU

JomonHuTenbHast \ / 3JIEMEHTA UHIUKALIUU
nadopMaLns
dop \ - WNudopmarnms

OGosnauenne & DRY/ 1 o TOCT 2.708-81

BBIBOZIOB CErMEHTOB N \ *
koA [TpuHIMT HHIVKAIAHA
OCHOBHOE TT0JIE 1 ~
dopma 3HaKOMECTA
N~ P
OIIOJIHUTEJIBHOE I10JIE —
A ¥ | — o tadmune 3.19

Pucynok 3.17 — YcnoBHoe rpaduueckoe 0003HauYE€HNE UHTETPATIBHOTO
OITO3JICKTPOHHOTO 3JIEMEHTA WHIUKAIINA

3.6.4 Jlns ycnoBHBIX Tpaduueckux 0003HaYEHUH MHOTO3HAYHBIX OMTOXJICK-
TPOHHBIX AJIEMEHTOB MHJIUKAIUU MPU HAIMYUU OJIMHAKOBBIX DJIEMEHTOB (hopma 3Ha-
KOMECTa MPEJICTABISAECTCS TOJIBKO OJMH pa3. B aToM ciydae nzoOpaxeHHe cleayer
0003HaYaTh KOHTYPOM C YKa3aHUEM KOJIMYECTBA OJIMHAKOBBIX AJIEMEHTOB.

3.6.5 ®opma 3HaKoMecTa JOKHA COOTBETCTBOBATh TPHUBEACHHOW B
tabmnurte 3.19.

Ta6nuna 3.19 — dopma 3HaKOMecTa

®dopma 3HaKOMeCTa
HaumenoBanue
rpajuueckast | OyKBEHHO-IIUPPOBa
|
1 2-cerMeHTHBIN | 28
|
2 4-cerMeHTHBIN e 4S8
3 5-cerMeHTHBIH +: 58
o |
4 6-cerMeHTHBIN il 6S
A
N Fla|s
5 7-cermMeHTHBIN eI 78
D
y Il
6 9-cerMeHTHBIN Tl 9§
y NI
7 11-cerMeHTHBIN N 118
8 14-cermeHTHBIN :} {: 14§

84



[ponomxenue tabnuist 3. 19

dopma 3HaKOMecTa
HaumenoBanue
rpajuueckas | bykBenHo-uupposas
L
9 16-cerMeHTHBIH HINP
ot 168
G"Vsl.q\Plb
F £
10 JlecatuuHas Touka °
11 IBoeroune °
12 m/n —nocnenoBaTeabHOCTh TOYEK ISt
OYKBEHHO-IIU(PPOBBIX 3HAKOB, MPEACTABICHHBIX B Bm/n m/n S
IECTHAAATEPUIHOM CHUCTEME (Hammpumep B 4/7 4/7 S
4/7 — pactipeienieHHE TOYEK)
13 Marpuna mxn i OyKBEHHO-IIU(]-
POBBIX 3HAKOB (HarpuMep Matpuua 5x7). D mxn mxn S
Ilpumeuanue k nynkmam 12, 13 — m — Konu- D 5x7 S
yecTBO cT0010B (C); # — KOIUYECTBO CTPOK (R)
14 Cnemuduueckue 0603HaUeHUs (TEMIIE- °C
patypa, CONpOTUBIICHUE) Q

3.6.6 IIpumepbl 0003HAYEHUI ONTOAIEKTPOHHBIX 3JIEMEHTOB UHAMKALIMU TTPU-
BeJeHbl B Tadmume 3.20.

Ta6nuna 3.20 — Ilpumepsl 0003HAYEHUSI ONITOAIEKTPOHHBIX 2JIEMEHTOB MHAUKAIIUN

HanmenoBanue O06o3HaueHUe
a7 oer —{aT oer
1  7-ceTMEHTHBIM JIOMHHECIIEHTHBIHA | = g LED — ¢ L:D
MHIMKATOp C 0OmmM KaTomaubiM (KA) wmm | — g1 ) 15810 - ‘g FIGIB
aHoHBIM (AN) BBIBOZOM C M300pakeHUEM Je- | | g t_lo :‘ 5 3 'E'OOH
CATUYHOU TOYKH IS HHIUKAIUH [IUPPEI —H —H
op —IK |
2  4-CerMEHTHBIA JFOMHUHECIIEHTHBIN | g oY, g DPY
MHAMKATOp C OOmuM KatoxubivM (K4) wm | —¢ [ i — ¢ L.:.-'p
aHOJTHBIM (AN) BBIBOJOM IS WHIUKALAH | Dyt =~ —D -
IIroca, MUHYyca min nuudpst 1 —1k4 K&
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[Tpogomxenue Tabmauist 3.20

HBIM (AN) BBIBOJIOM B KQXKJIOM ClIy4ae

HaumenoBanue O06o3HaueHne
3 5-cerMeHTHBIN JIOMUHECIEHTHEIN
UHIUKATOP ¢ 00muM KaTomHbM (KA) wnu o fgg KA
- C KA
AHOJHBIM SAN) BBIBOJIaM C HM300paKEHHEM S I 1y
JNIECITUYHON TOYKH JJIS WHIMKAIIMU ILIIOCA, ::5 tig Kﬁg_"_‘
MuHYyca U (1im) udpsr 1
4 HquKaTop JIIOMUHECHEHTHBIA IS
-] TH
MHIUKALUKU TUioca, MUuHyca U (win) nudpst 1 _ g: fgg B2}~
Ha MepBOM MECTE M JJIs MHIAUKAIIMY U(PHI Ha — ¢1 3§ —
) — tt " |—
BTOPOM MECTE C H300paKCHHEM JECATUYHOMN . f.: o :—-: ff .
O’ 0 froon
TOYKA M 0OmUM KatoaHbiM (KA) uiau aHon- —{ £ %’% -

LED

o

e
T WIN
—821 _ -
. —{¢2 -
5 JI'OMMHECUEHTHBI UHIUKATOP I | = 271 e =
MH/IUKAIMA BYX UA(D C AECATHYHBIMA TOY- | ]&7 -
KaMH ¥ 00IIMM KaTOJIHBIM (KA) Win aHOAHBIM ‘_"ﬁ% Z
(AN) BBIBOZIOM B KaXKJIOM CiTy4ae
WIIH
NN
{2 83 ¢101 81 F1 Gatiiad
DFY
L
0
I_lg I_tg
|a2 82 C2 b7 E2E2GIMIAN
rrrrrvrni
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[Iponomxenne Tadbauist 3.20

HaumenoBanue O6o3HaueHue
8 JItoMUHECIIEHTHBIM HMHIUKATOp C 16 —al opr [
CerMEHTaMU [UJIi HWHJUKAIMU OYKBEHHO- '_'_j g LED x —
U(POBBIX 3HAKOB ¢ OOIMIUM KaTOJIHBIM (KA) __g N s -
WU aHOHBIM (AN) BBIBOJIOM. = f; NS -
Ilpumeuanue k nynkmam 2—6, 8§ — B npu- — z ;a B

Mepax MpPUBEJICHBI TOJIBKO CIy4Yau pa3/eIbHbIX
KaTOJIHBIX BBIBOJIOB (K'A)

9 7-cerMeHTHBIII MHIMKATOp Ha OCHOBE
KUJKUX KPUCTAIOB C M300paK€HUEM Jecsi-
TAUYHOM TOYKH JIJIsi MHIUKAIUU ITUGPHI U Crie-
[IUATBHBIX 3HAKOB C OOIIUM BBIBOJIOM WM C
BBIBOJIOM IIPOTUBOTMOIOKHOTO 3ekTpoaa (BP)
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10 7-cerMeHTHBI MHAMKATOP HAa OCHO-
BE KHUJIKHUX KPHCTAUIOB C H300paKeHHEM
IBYX UGP ¢ ACCATUYHBIMU TOYKAMH, a TaK-
K€ CHEHHUANBHBIX 3HAKOB C pa3/ebHBIMHU
BBIBOJIaMH ITPOTHUBOITIOIOKHBIX 3JIEKTPOJIOB
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3.7 CtpykrypHas cxema (I1)

CtpykTypHas cxema OoToOpa)xaeT MPHUHIMI padOThl U3ACNIUSI B caMOM 00I1eM
Buje. Ha cxeme n300pakaroT Bce OCHOBHBIE (DYHKIIMOHAIBHBIC YacTH M3eNus (de-
MEHTBI, YCTPOWCTBA, (YHKIIMOHATILHBIC TPYIMIBI), a TaKKe OCHOBHBIC B3aWMOCBSI3U
MeXITy HUMH. JIeCTBUTEITFHOE PACIIONOXKEHUE COCTABHBIX YaCTeH M3ACNIus HE Y4u-
THIBACTCS M CIIOCOO CBsI3M (MPOBOIHAS, MHAYKTUBHAS, KOJIMYSCTBO MPOBOJIOB U T. II.)
He packpbiBaetca. [locTpoeHne cxeMbl JOMKHO /aBaTh HATIATHOE MPEICTaBICHHUE O
MOCIIEIOBATEILHOCTH  B3aUMOJCHCTBUS  (DYHKIMOHAIBHBIX 4YacTe B HU3JETHH.
Hampasnenue xoma mpoieccoB, MPOUCXOIANINX B U3EIUNA, 0003HAYAIOT CTPEIKAMU
¢ pa3zBasioMm 60° Ha JIMHUSAX B3AUMOCBSI3U.

OyHKIMOHANBHBIE YaCTH Ha CXEME H300pa)KaloT B BHJIE MPSIMOYTOJLHUKOB
WIN YCJIOBHBIX Tpaduiyeckux 0003HaUE€HU B COOTBETCTBHH C pucyHkamu 3.18, 3.19.
Pa3meps! npsAMOYyrojibHUKOB 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-
3HaYEHHUE JOKyMEeHTa (TOCYJapCTBEHHBIN CTaHIapT, TEXHUUYECKHUE YCIOBUS U IIp.), HA
OCHOBaHUU KOTOPOTO 3TOT 3J1E€MEHT (YCTpoHcTBO) mpuMeHeH. Kaxnoe HauMeHoBa-
HUE MMUIIYT CTPOYHBIMU OYKBaMH, HAUMHASI C IPOIUCHOM.

Ha cxemax mpocThIX u3Ienuii (QYHKIMOHAIBHBIE YacTH paclojaraioT B
BUJIC IIETIOYKHA B COOTBETCTBHH C XOJOM paboyero mpolecca B HANpaBICHUH CIIEBa
HaIpaBo.

Cxempbl, cofieprKaliie HECKOJIBKO OCHOBHBIX pa0OunX KaHAJIOB, pEKOMEHIYET-
Csl BBIYEPUHMBATH B BUJIE MAPAJIICTbHBIX TOPU3OHTAIBHBIX CTPOK. [loMOTHUTENbHBIE 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 yka3plBaThb TEXHMUECKHE XapaKTEPUCTUKU (PYHKIIHO-
HAJIbHBIX YacTeH, MOSICHAIONINE HAAMKUCU U IUarpaMMBbl, ONpeAesoNue Mocie10Ba-
TEIBHOCTH MPOIIECCOB BO BPEMEHH, a TaKXKe MapaMeTphl B XapaKTePHBIX TOUYKaX (Be-
JMYMHBI TOKOB, HaNpPsDKEHUH, (DOPMBI U BEIMYMHBI UMITYJIBCOB | Jp.). [laHHbIE MMO-
MENIAI0T PSAOM ¢ TpadudecKuMU OOO3HAYEHUSIMH WM Ha CBOOOJHOM TOJE
CXEMBI.

CdhopmynupoBaHHBIC BBIIIE MpaBUiia BHITIOTHEHHUS CTPYKTYPHBIX CXEM JIOJIK-
HBI COOIOAAThCS KaK Mpy 0POPMIICHUN WILTIOCTPALUK B TEKCTE MOSICHUTEILHON 3a-
MTUCKH, TaK ¥ PU 0(POPMIICHUH TUTAKATOB K JUTIOMHOU paboTe.
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3.8 ®dyuknuonaabHas cxema (J2)

JUist cOXKHOTO U3/AeNus pa3padaThIBalOT HECKOIBKO (DYHKIIMOHABHBIX CXEM,
MOSICHSIFOIIMX MPOUCXOSIINE MPOUECCHl IPU PA3IUYHbBIX MPEIYCMOTPEHHBIX PEXKU-
Max pabotbel. KonnuecTBo pa3zpabarbiBaeMblX (PYHKIIMOHAIBHBIX CXEM W3JeNus, CTe-
NEeHb UX JIETATU3alUd U 00bEM MOMEIIAEMbIX CBEICHUI ONPEACIISIIOTCS pa3padoTun-
KOM C y4E€TOM OCOOCHHOCTEH M3/IeIus.

Ha cxeme n300paxaroT (pyHKIITMOHAIBHBIC YaCTH U3ACIUS (JIEMEHTHI, YCTPOU-
CTBa M (DYHKITMOHAJILHEIE TPYIIBI) U CBS3M MEXKIYy HUMU. [ padudeckoe mocTpoeHHe
CXEeMBI JIOJDKHO HATJISIAHO OTPa)kaTh IMOCIEI0BATEILHOCTh (PYHKITMOHAIBHBIX TPO-
LIECCOB, WIUTFOCTPUPYEMBIX CXEMOM. [[eWCTBUTENBHOE pPACHOJIOKEHUE B HW3ICIUU
AJIEMEHTOB U YCTPOICTB MOKET HE YUYUTHIBATHCS.

OYHKIIMOHAIBHBIC YaCTH U CBSI3U MEXAY HUMU U300pakaroT B BUE YCIOBHBIX
rpaduueckux o0o3HaYeHUH, ycTaHOBIeHHBIX B cTanaaptax ECKJI, B cooTBeTcTBUM C
pucyakom 3.20. OtaenbHble (PYHKIIMOHAILHBIE YaCTH Ha CXEME JOIMyCKaeTcsl u300-
pa)xath B BUJIE PSIMOYTOJIBHUKOB. B 3TOM cilydae 4acTu CXEMBbI ¢ MO3JIEMEHTHOM Jie-
TaJau3alue n300pakaroT MO MPaBUJIaM BBIMOIHEHUS MPUHIUIHAIBHBIX CXEM, a TIPH
YKPYIMHEHHOM H300paxeHuu (HYHKIIMOHAJIBHBIX YacTell — 10 MpaBujIaM CTPYKTYPHBIX
CXEM.

Brixon
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Al ulL_c3 A2 44 A6

> - —I<‘>l>_ dB > |-
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R1 R3 [ | [
A5 Z

|

Uo6p A3

Pucynok 3.20 — Cxema snexTpudeckast QyHKIHOHATbHAS TEXHHYECKOTO YCTPOICTBa

Ha ¢yHkumonanbHOM cxeme yKas3blBalOT: Il PYHKIIMOHAIBHBIX Tpyni — 000-
3HAa4YeHUs], MPUCBOCHHBIE UM Ha TMPHUHIUINIUAAIBLHONW CXeMe, WM HauMEHOBaHHE (€Ciu
(yHKUMOHAIbHAs TpYyIa U300paxkeHa B BUJE YCIOBHOIO rpaduyeckoro obo3Have-
HUS, TO €€ HAUMEHOBAHME HE YKa3bIBAIOT); IJIsl Ka)KJOTO YCTPOMICTBA U 3JIEMEHTA,
M300paKEHHOTO YCIIOBHBIMU TpadUuecCKUMH OO0O03HAYCHHSIMU, — OYKBEHHO-IU}-
pOBOE MO3UIIMOHHOE 00O03HAUYEHUE, MPUCBOEHHOE HA MPHUHIMIIUAIBLHOW CXEME, €ro
THUII; 7151 KQKJIOT0 yCTPOMCTBA, H300PaKEHHOTO MPSIMOYTOJIBHUKOM, — MO3UIIHOHHOE
0003HaUYeHHE, MTPUCBOCHHOE €My Ha MPHUHIMIHUAILHONW CXEME, €r0 HAMMEHOBAHUE U
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TUT Wi 0003HAYEHNE JOKYMEHTA, HA OCHOBAHWU KOTOPOTO 3TO YCTPOWCTBO MpHUMeE-
HeHo. O003HaueHHE JIOKYMEHTa YKa3bIBalOT W JUIsl YCTPOMCTBA, M300pa’KEHHOTO B
BUJIE YCIOBHOTO rpadudeckoro o6o3HaueHus. HaumeHnoBanust u 0003HaueHUs PyHK-
IIMOHATIFHBIX YacTel, M300paKEHHBIX MPSIMOYTOJbHUKAMH, PEKOMEHIYETCSl BITHCHI-
BaTh BHYTpPb MpsIMOYyroiibHUKA. COKpalieHHbIe WM YCIOBHbIE HAUMEHOBAHUS JOJIXK-
HbI OBITH IMOSICHEHBI Ha T0JIe cXeMbl (pUCYHOK 3.21).

Us A3
Np
Us | D/A UTL —
AZ DS SM A2 L
DS2

A/D

D/4 — npeoOpazoBaTenb ko1 — aHanor; A/D — npeobpa3oBarenb aHaJIoT — KOJ;
AZ — undpoBoii 3a1aTINK

Pucynok 3.21 — Cxema anekTpuueckas GyHKIMOHAIbHAs TEXHUYECKOTO YCTPOHCTBA

DJIEeMEHTHI U YyCTPONCTBA JOIMYCKAETCS N300pakaTh COBMEIICHHBIM WJIM pa3He-
CEHHBIM CIIOCOOOM, a CXEMY BBITIOJHATH B MHOT'OJUHEHWHOM WM OJHOJUHEHHOM
M300paKEHUH T10 TIPaBHIIaM, U3JI0KCHHBIM JIUISI IPUHITUITHATIBHON CXEMBI.

[Ipu pazHeceHHOM crocobe M300paKeHHs JTOMYCKAeTCs pa3lesibHO H300pa-
JKCHHBIE YAaCTH JJIEMEHTOB U YCTPOWCTB COEAUHSATH JIMHUEH MEXAHWYECKOM CBSI3U
(IITpUXOBas JIMHUS).

QOYHKINOHAJIbHBIE [IEMU HA OJHOM CXEeMe pa3iuyaroT MO TOJIIUHE JUHUU,
IIPUMEHSIS Ha OJTHOM cXeMe He 0oJjiee TpeX pa3MepoB JIUHUM 110 TOJIIIUHE.

Ha ¢QyHKuMOHaNbHONW CcXeMe YKa3blBalOT TEXHUUYECKHE XapaKTePUCTUKU
(GYHKIIMOHATBHBIX YacTel, mapaMeTphbl B XapaKTEPHBIX TOUKaX, MOSICHSAIOIIUE HAIITH-
cu u np. [Ipu HEOOXOAMMOCTH Ha cxeMe 0003HAYaIOT AJECKTPUUYECKHUE e B COOT-
BercTBuu ¢ 'OCT 2.709-89.

Ecau B coctaB m3aenust BXOAST JIEMEHTHI Pa3HBIX BUJIOB, TO PEKOMEHIYIOT
pa3pabarpiBaTh HECKOJBKO CXE€M COOTBETCTBYIOIIMX BHUIOB OJHOTO THIIA WJIU OJIHY
KOMOWHUPOBAHHYIO CXEMY, COJICPKAIIYIO AJIEMEHTBI U CBSI3U PA3HBIX BHUJIOB.

3.9 IlpununnuanabHas cxema (I33)
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[TpuHIMIIUaTBHAS CXeMa SIBIISETCS HanboJiee MOJHON SIEKTPHUSCKON CXEeMOoM
U3JIENNS, Ha KOTOPOH M300paKal0T BCE IEKTPUICCKUE AIEMEHTHI U YCTPOWCTBA, He-
00XOMMBIC IJIsl OCYIIECTBICHUS W KOHTPOJS B M3JCTUH 3aJaHHBIX IJIEKTPUICCKHIX
IPOIIECCOB, BCE CBS3M MEXKAY HUMH, a Tak)Ke JIEMEHTHI MOJKIIOUEHUS (pa3beMbl,
32)KUMBI), KOTOPBIMHU 3aKaHYMBAIOTCSI BXOAHBIC M BBIXOAHBIC Ilenn. Ha cxeme MoryT
OBITh N300paKEHBI COCIMHUTEIHLHBIC 1 MOHTAKHBIC JICMECHTHI, YCTaHABIMBAEMbBIC B
W3JICTTUU TI0 KOHCTPYKTHUBHBIM COOOPaKCHUSIM.

DIEKTPUYECKUE DJIEMEHTHI Ha CXeME M300paKal0T yCIOBHBIMU IPadUIECKUMHU
0003HAaYCHUSAMH, HAUYCepPTAaHUE W pa3Mepbl KOTOPHIX YCTAHOBJCHBI B CTaHIapTax
ECK/] u npuBenensl B nojpazaenax 3.2...3.6 HacTosfllero craHgapra. JJIEMEHTHI,
UCIIONIb3YEMbIE B W3JIEIMH YaCTUYHO, IOMYCKAaeTCs M300pakaTh HE MOJHOCTHIO, a
TOJIBKO UCTIONIB3YEMbIE YACTH.

CxeMblI BBITIOJHAIOT JJI U3JIEIHUM, HAXOASAIIMXCA B OTKIIOYEHHOM TOJIOKEHUH,
B COOTBETCTBUU C PUCYHKOM 3.22. B TexHHYEeCKH 0OOCHOBAHHBIX CIIy4asiX JOIMyCKa-
€TCSl OT/IENIbHBIE JIEMEHTHI CXEMbI H300paxaTh B BHIOPAHHOM paboueM MOJT0KEHHUH C
yKa3aHUEM TOJIsl PEKUMa 3TUX DJIEMEHTOB.

SA2.1 SA2.2 SA2.3
- ~ - |:)—J>—>

R15| =< >

Brixong
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Pucynok 3.22 — ®parmeHT oQopMIIeHUS TPUHIUIHAIEHON JIEKTPHYECKOM
CXEMBbI TEXHUUYECKOT'0 yCTPOICTBA

B cocraB cxembl kpome M300pa)ke€HHs] BXOIAT HAAMHMCH, XapaKTepU3YIOLIUe
BXOJIHBIE€ M BBIXOJHBIE IEMH, MO3UIIMOHHbIE 00O3HAYEHUS IJIEMEHTOB U IEpeYeHb
HJIEMEHTOB.

YcnoBHble rpadguueckie 0003HAYEHHUS SJIEMEHTOB M YCTPOMCTB BBITIOIHSIOT COB-
MEIIEHHBIM WJIM pa3HeCeHHbIM crioco0oM. [Ipu coBMenieHHOM crocode coCTaBHbBIE YacTH
AJIEMEHTOB WJIM YCTPOWCTB M300pakKar0T Ha CXEME TaK, KaK OHU PAaCHOJIOKEHBI B

U3JIENIUU, T. €. B HEMOCPEJICTBEHHOW OJMM30CcTH Jpyr K apyry. llpu pasHecenHom
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crocoOe yclioBHBIE Tpadudeckre 0003HAYCHHSI COCTABHBIX YacTei 3JIEMEHTOB Pacro-
JararT B Pa3HbIX MECTAaX CXEMBI C YUETOM TOPSIAKA IMPOXOXKICHHUS IT0 HUM TOKa (T. €.
MOCJICIOBATEIbHO) TaK, YTOOBI OTHEIbHBIC IIeTM ObLIM H300paKeHbl HauOoJiee
HarsaaHo. Pa3HeceHHBIM cocoOOM MOXKHO BBIYEPUYMBATH KaK OTACIIBHBIC AJICMCHTBI
WIH YCTpOKMCTBa (HampuMmep, OOMOTKH W KOHTAKThl TPYIIIbI pejie, KOHTAKThI IITEll-
CCJIBHBIX Pa3beMOB H JIp.), TaK U BCIO CXEMY.

losuyuonnvie ob6o3nauenus snemenmos. BceM n300pakeHHBIM HA CXEME dJie-
MEHTaM M yCTPOMCTBAM IPUCBAMBAIOTCS YCIOBHBIC OYKBEHHO-IIU(POBBIE MO3UIIHOH-
Hble 0003HaueHus B coorsercTBuu ¢ ' OCT 2.710-81.

llo3uyuonnvie obosnauenus snemenmos (ycmpoticms) B TpeAeiiax H3IEIHs.
[TopsinkoBbie HOMEpa 3JIeMEHTaM (YCTPOWCTBAaM), HAUYMHAS C €IUHUIIbI, IPUCBAUBAIOT
B TIpejieiax TPYIIbI 3JIEMEHTOB (YCTPONCTB) C OJMHAKOBBIM OYKBEHHBIM MO3UITMOH-
HBIM 0003HAYE€HHEM OJHOW TPYMIIbI WM OJHOTO TUIA B COOTBETCTBUU C MOCIEI0BA-
TEJIbHOCTBIO X PACIIOJIOKEHHSI HA CXEME CBEPXY BHHU3 B HAIlPaBJICHUU CJIEBA HaIlpa-
BO, Hanpumep, R1, R2,..., C1, C2 (pucysHok 3.23). BykBbl u 1upsl MO3UIIMOHHOTO
0003HauEHUS BBITOIHSIIOT YEPTEKHBIM MIPU(TOM OJTHOTO pazMepa.

[TocnenoBaTenbHOCTh MPUCBOCHUS MOPSAIKOBBIX HOMEPOB MOKET OBITh HApYy-
II€HA B 3aBUCUMOCTH OT pa3MEIIEHUsI AJIEMEHTOB U3JIeUs, HAIIPaBJICHUS TTPOXOXK]IE-
HUSI CUTHAJIOB WM (PYHKIMOHAJIBHOM MOCJEA0BATEILHOCTH MPOIECca, a TAKKe MPHU
BHECEHUU B CXEMY M3MEHECHUM.

[To3urmonHbie 0003HAYEHUS MPOCTABISIOT HA CXEME DPSIJOM C YCIOBHBIMU
rpadpuueckuMu 0003HAUYCHUSIMU DJIEMEHTOB U YCTPOMCTB C MPABOM CTOPOHBI WU Ha/l
HUMH.

Ha cxeMe u3penusi, B cOCTaB KOTOPOrO BXOISAT YCTPOWMCTBA, MO3ULIMOHHBIE
0003HaueHUs dJEMEHTaM MPHCBAWBAIOT B Mpeeiax KaKJIOro yCTpONCTBa, a Mpu
HaJIMYUU HECKOJIBKUX OJMHAKOBBIX YCTPOMCTB — B IIPEAEIaxX 3TUX YCTPOUCTB MO Ipa-
BUJIaM, U3JI05KEHHBIM BBIIIIE.

Ecnu B coctaB uznenusi BXoaaT GyHKIMOHAIBHBIC TPYIINbBI, TO BHAYaje IMpH-
CBAMBAIOT MO3UIIMOHHBIE 0003HAUCHUS DJIEMEHTaM, HE BXOSAIIUM B (DYHKIIMOHAb-
HBIE TPYIINHI, a 3aT€M dJIEMEHTaM, BXOASIIUM B (DYyHKIIMOHAIbHBIE rpymmnbl. s oqu-
HAKOBBIX (DYHKIIMOHAJIBHBIX TPYIMM MO3UIUOHHBIE 0003HAYEHUS JIEMEHTOB, MTPUCBO-
€HHBIE OJIHOW U3 HUX, MOBTOPSIOT BO BCEX MOCIEAYIONINX TPYIINaXx.

O06o03HaueHMsT YCTPONCTBA YKa3bIBAlOT CBEPXY WJIM CIIpaBa OT M300paKeHUSI.
[Ipu pa3zHeceHHOM criocobe n300paKeHus MO3UIIMOHHBIE 0003HAYEHHUS TTPOCTABIISIOT
OKOJIO Ka)KJ0M COCTaBHOM YacTH.
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Ha npuHUIunmanbHOM 3JIEKTPUYECKON CXEME N300paKar0T KIEMMBI, pa3beMbl U
JPYTUE DIIEMEHTBl U YKa3bIBAIOT XapaKTEPUCTUKU BXOJHBIX M BBIXOJHBIX IENEH U3-
nenust (BeIUYMHY HANpsHKEHUs, CHITY TOKa, YaCTOTY U T. J1.), @ TaK)Ke YKa3bIBAIOT a/l-
peca BHEIIHUX COeIMHEHMH. PeKoMeHIyeTcsi B3aMEH YCIIOBHBIX TIpaduueckux 000-
3HAYEHUM COEIMHUTENbHBIX AJIEMEHTOB IMOMENIaTh TAaOMMIBI C XapaKTePUCTUKAMU
BXOJIHBIX U BBIXOAHBIX LIETeH U3Aenus M aApecaMH WX BHEIIHMX MOJKIIOUYEHUN
(pucyHok 3.24). Han taGmuiiel noryckaeTcsl yka3biBaTh rpaduueckoe Ui OyKBEH-
HOE 0003HAaYEHUE THE3/1a WM LITHIPSI.

XA(—>)
Komnr. Hemnb Anpec
1 Af=10...100 I'rg =Al - X1:5
2 Usuix =2 B; Ra = 600 Om =AS5 - X4:7
3 Ieeix = 100 MA; Ra = 10 Om =Al — X1:6
4 fru =1 MI'ng =A3 - X1:20

Ilpumeyanue — « =AS5 — X4: 7» o3HaA4aeT, YTO BBIXOJAHOU
KOHTAKT M3MENIHSA TOKEH OBITh COENUHEH C CEIbMBIM
KOHTAKTOM 4YE€TBEPTOTO COEIMHUTENS yCTponcTBa AS5.

Pucynoxk 3.24 — Ilpumep odopmiieHrs TaOIUIIBI C XapaKTEPUCTUKAMH BBIXOJIHBIX
LETIe U agpecaTa BHEIIHUX COCIMHEHUN

3.10 YcioBHBbIE OYyKBEeHHO-UM(POBbIe 0003HAYEHHS B JICKTPHUYECKUX
cxemMax

3.10.1 DnemenTsl (YCTpOHCTBA, (PYHKIMOHANBHBIE TPYIIIbI), BXOASIINE B U3JIE-
JMie, Ha CXeMeE JIOJKHBI UMETh OYKBEHHbIE WIIH OYKBEHHO-LIM(POBbIE 0003HAUYEHUSI.

bykBeHHO-1IMPpOBbIE 0003HAYEHUS MTPEAHA3HAYEHBI JJIs 3alMCH B COKpAIeH-
HOU (popme cBeneHMit 00 3JIEMEHTaX, YCTPOUCTBaX M (DYHKIIMOHAJIBHBIX T'pynnax B
JOKYMEHTAIMU Ha U3JIE€IME UM JUUIsl HAHECEHUSI HEMOCPEICTBEHHO HA U3JIEIIHE.

Tunel ycnoBHBIX OyKBEHHO-UU(PPOBBIX 0003HAYEHUI U IMpaBUjia UX MOCTpOe-
Hus ycraHaBiauBaeT ['OCT 2.710-81.

3.10.2 bykBeHHbIE KOJIbI BHJIOB AJIEMEHTOB MpHBeAeHBI B Tabnuie 3.21. Die-
MEHTBI Pa30MBAIOTCS MO BUJIaM Ha TPYIIIbI, 0003HAUYEHUSI KOTOPBIX COCTOST U3 OJTHOM
OykBbI. J{7151 yTOUuHEHUsI BUJA 3JIEMEHTOB MPUMEHSIOT JIBYXOYKBEHHbIE U MHOTOOYK-
BeHHBbIE KOJIbl. [Ipu mprMeHeHnu AByXOYKBEHHBIX 1 MHOIOOYKBEHHBIX KOJIOB IepBast
OyKkBa JOJDKHA COOTBETCTBOBATH I'PYIIIE BUAOB, K KOTOPOW MPUHAMIEKHUT IJIEMEHT.
JlononHuTeNbHBIE 0003HAUYEHHUS JODKHBI ObITh MOSICHEHBI HA TI0JI€ CXEMBI.
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Tabmuna 3.2/ — bBykBeHHbIE KOIBI BUJIOB JICMEHTOB

=3 E
g = =
s B r B =
g 2 pymnna BUIOB 3JIEMEHTOB [IpuMmepsl BUIOB 2JIEMEHTOB 22
& 3 g
T8 )
-2 =
A | YcrpoiictBa (obOmiee o00o03Haue- | YCWiIHMTenH, MPUOOPHI PEryIupOBaHUS,
HUE) TEJIEYNPaBIICHHUS], JIa3ePbl, Ma3epbl
B | IlpeoOpazoBarenu  HednekTpuye- | [ poMKOroBOpUTENH BA
CKMX BEIMYMH B DJIEKTpUYECKHE | MarHUTOCTPUKIIMOHHBIN 3JIEMEHT BB
(KpomMe TeHepaTOpOB W HCTOYHH- | JIeTeKTOp MOHU3HUPYIOMINX U3TydeHUN BD
KOB TTUTaHMS) WM Ha000poT, aHa- | CelbCHH-TIPHEMHUK BE
JIOTOBBIE WM MHOToOpaspsiaHbie | TenedoH (Karcroin) BF
npeoOpazoBarenu win Aatyuku | CelbCUH-IaTuYuK BC
JUISL YKa3aHUS WIH U3MEPEHUS TerioBoll JaTUYUK BK
DOTO3JIEMEHT BL
Mukpodon BM
JlaTuuk naBiaeHUs BP
[Ise3021€MEHT BO
JlaTauk 4acToTHl BpalleHus (TaxoreHe-
paTop) BR
3BYKOCHUMATEIb BS
JlaTuMK cCKOpocTH BV
C | Konaencaropsl
D | CxeMbl HHTErpajibHble, MHUKpPO- | CXxeMa HHTErpalibHas aHAJIOTOBast DA
cOopku Cxema uHTerpanbHas udpoBas, JOru-
YECKHM DJIEMEHT DD
VYcTpoiicTBa XpaHeHUs] H”HGOpMaluu DS
YcrpoiicTBa 3a1epKKU DT
E | Dnementsl passble (ocBeTuTelb- | HarpeBaTenbHbIN 351EMEHT EK
HbIE YCTPOMCTBA, HarpeBaTenb- | Jlamma ocBeTurenbHas EL
HBIE 3JIEMEHTHI) [Iuponatpon ET
F | PaspsagHuku,  IpeaOXpaHUTENH, | JIMCKPETHBIN 3JIEMEHT 3alUTHI IO TOKY
YCTPOMCTBA 3aIIUTHBIC MTHOBEHHOT'O JIECTBHS FA
JIMCKPETHBIN 3JIEMEHT 3AILMTHI ITO TOKY
WHEPLIMOHHOTO JIEUCTBHUS FP
[IpenoxpanuTens MIaBKUiA FU
JIMCKpEeTHBI BIEMEHT 3alllUuThl IO
HAaNPsLKEHUIO, Pa3psAIHUK FV
G | I'eneparopsl, MCTOYHMKM muTa- | barapes GB
HUs, KBApLEBbIE OCLUIIISATOPHI
H | YcrpoiictBa wuHaukanuoHHsle u | [IpuGop 3BykoBO# curHanu3anuu HA
CUTHAJIbHBIE NHaukaTop CUMBOJIBHBIN HG
[Ipubop cBeTOBOI cUTrHANTHM3AIUN HL
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[Tponomkenne Tabmmib 3.21

=3 '
g & 5 =
s B > S
g % I'pynna BugoB 21€MEHTOB [Iprmepsl BUIOB DIIEMEHTOB > s
&g X
g =
— =
K | Pene, konTakTopsl, myckatenu | Pene TokoBoe KA
Pene ykazarensHoe KH
Pene snekrporeruioBoe KK
KoHTakTOp, MarHUTHBIN IMyCKaTENb KM
Pene Bpemenn KT
Pene nanpsoxenus KV
L | Karymku usayKTusHOCTH, Jpoccenp MIOMUHECIIEHTHOTO OCBEIIEHUS LL
Ipoccenun
M | JlBurarenu moCTOSSHHOTO W Tie-
PEMEHHOI0 TOKa
P | IIpuGopsr, U3MEpUTENIbHOE | AMIIEpMETp PA
obopyoBaHHe CyeTynk UMITYJILCOB PC
Ilpumeuanue — Coueranue PE | YactoTomep PF
IIPUMEHATH HE IOy CKaeTCs CyeTunK aKTUBHOW SHEPTUU PI
CueTurK peakTUBHOM 3HEPruu PK
OmmMmertp PR
Peructpupytromuii mpudop PS
Yacel, n3MepUTENDL BpEMEHU
JIEVUCTBUS PT
BombrmeTp PV
Bart™merp PwW
O | Beixiroyatenu W pa3beIMHU- | BeIKIOUaTEh aBTOMATUYECKUMA OF
TEeIW B CWIOBBIX Hensx (3Hep- | KopoTko3ambikaTeab OK
rocHabxeHue, nuTaHue 000- | PazpequuuTenn [N
pyIOBaHUS H T. 1.)
R | Pe3ucropsl Tepmopesucrop RK
[ToreHumometp RP
[IIyHT n3MepUTEIBbHBIN RS
Bapucrop RU
S | YerpoiictBa KOMMYyTallMOHHBIE | BeIKItOUaTENb WK IEPEKIIOYATEID SA
B LICIIAX YNPABICHUS, CUTHAIU- | BRIKIIOYaTEIb KHOIIOYHBIN SB
3allMM ¥ U3MEPUTEIIBHBIX LENAX | BrIkirouaTens aBTOMaTHYECKUI SF
Ilpumeuanue — OO6o3HaueHue | BeikmouaTtenu, cpabaThIBarOIIMe OT Clie-
SF nOpuMeHsIoT [UIsl anmnapa- | JyFUIUX BO3ACHCTBUMN:
TOB, HE HMMEIOIIMUX KOHTAKTOB YPOBH SL
CUJIOBBIX LIENEn JIaBJICHUS SP
MOJIOXKEHUS (ITyTEBOK) SO
YaCTOThI BPALLCHUS SR
TeMIepaTypsl SK
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[Tponomkenue Tabmmip 3.2 1

=3 E
S g z
s B 2 =
g % ['pynmna BUJIOB 3JIEMEHTOB [Ipumepbl BUIOB 2JIEMEHTOB 29
& 3 =
T8 )
- 2 =
T | TpancdopmaTopsl, aBto- | Tpanchopmarop Toka TA
TpaHchopMaTOpbI DneKTpOMarHUTHBIN CTaOUIN3aToOp 5
Tpanchopmarop HanpsKEHUS 4
U | YcrporicTBa cBA3U Monayanarop UB
[IpeobpazoBarenu omgHOTO BH- | JlemomymnsaTop UR
Jla DJIEKTPUYECKUX BEJIWYMH B | [(nckpuMuHATOD Ul
JIPYTroy BUJ [IpeoGpaszoBarens 4acTOTHBIN, WHBEPTOP,
TE€HEPATOP YaACTOThI, BHIIPSIMUTEIb Uz
V| [Ipubopsl smekTpoBakyyMmHble | Jlnoxa, cTabumuTpoH VD
Y MOJYyNPOBOJIHUKOBBIE [Ipubop snexTpoBaKyyMHBIH VL
Tpansucrop VT
Tupucrop VS
W | Jluauu u snementsl CBY OTBETBUTENH WE
KopoTko3ambikaTenb WK
BenTtuib ws
AHTEHHBI Tpanchopmarop, HEOTHOPOAHOCTH, (a3o-
BpalaTelib wT
ATTeHraTop wu
AHTEHHa WA
X | CoequHeHus KOHTAKTHBIE TOKOCHEMHHK, KOHTAKT CKOJIB3SIINMN XA
[ TeipB XP
I'uesno XS
Coenunenne pa30opHOe XT
CoenuHuTenb BBICOKOYACTOTHBIN XwW
Y | YcrpoiicTBa MEXaHHYECKHE C | DIEKTPOMArHuT YA
AJNIEKTPOMArHUTHBIM NPUBOJAOM | TOPMO3 C 3JIEKTPOMAarHUTHBIM IPUBOAOM YB
MydTa ¢ 31eKTpOMarHuTHBIM PUBOJIOM Yce
DIIEKTPOMArHUTHBIN ATPOH MJIM TUIATA YH
Z | YCTpolCTBa OKOHEUHBIE, Orpannuurens ZL
GUIBTPBI OUIbTp KBAPIIEBBIHA Z0

BYKBeHHBIe KOJAbl IIPUMCHAIOTCA IJIA 0003HAYCHHUS DJICMEHTOB Ha CTPYKTYp-
HBbIX, (i)YHKHI/IOHaJIBHI)IX W IPUHIOUIIKMAJIBHBIX CXEMaX.




3.11 IlpaBujia BHINOJTHEHHUS AMATPAMM

Huarpammel (Tpadvku) cleAyeT BBITIOJHATH IO TIpaBUjlaM, YCTAaHOBJICHHBIM B
pexomenaanusax P50-77-88 «ECK/I. [IpaBuia BbINOJHEHUS HArPaMM)».

JuarpaMMa MOXET UMETh HaWMEHOBAaHHE, TMOSACHSIONIEE H300paKEHHYIO
GYHKIIMOHATBHYIO 3aBUCUMOCTh. 3HAUEHHE BEIWYWH, CBA3aHHBIX H300pakaeMou
GYHKIIMOHATBFHOW 3aBUCUMOCTBIO, CIIETyeT OTKIAAbIBATh HAa OCSIX KOOPIAWHAT B BHJIC
mkain. Juarpammy s MHGOPMAIMOHHOTO H300pa)xeHus: (PyHKIIMOHAJIbHBIX 3aBU-
CUMOCTEW JOIMYCKAeTCs BBIMONHATh O€3 IiKan 3HaueHuid BenuuuH. [Ipu 3ToM ocu
KOOpAMHAT CJEAYeT MNPEACTaBISATh B BUJIE CTPEJIOK, YKA3bIBAIOIIUX HAIPABIICHUE
BO3pACTaHUs 3HAUCHUM BeMWYuH. JlomycKaeTcs MPUMEHSTh CTPEIKUA TAKXKE U B JAHa-
rpaMMax co IMIKajaMy — 3a MOpeaesiaMH IIKajdl WIM NapajuiebHO OCHU KOOPAUHAT
(pucyHok 3.25).

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

B auarpammax, n300pakaronmux HECKOJIBKO (DYHKIMM pa3IMYHbIX IEPEMEHHBIX,
a TaKXKe B JAMarpaMmax, B KOTOPBIX OJIHA M Ta K€ MepeMeHHasi JOJKHA ObITh BbIpa-
K€HAa OJHOBPEMEHHO B PA3JIMYHBIX €JIMHHIIAX, JOIYCKAaeTCsl MCIOJIb30BAaTh B Kaye-
CTBE IIKAJI KaK KOOPAWHATHBIE OCH, TaK U JIMHUU KOOPAWHATHOM CETKH, OrpaHUYU-
BaIOIIUE TOJIE AUarpaMm (CM. pUCYHOK 3.25) unu (1) npsiMble, pacloJIOKEHHbIE Ta-
pajIeTbHO KOOPAUHATHBIM OCSM (PUCYHOK 3.26).

KoopaunatHbie ocu Kak IIKajdbl 3HAYEHUH H300pakaeMbIX BEJIUYMH JOJIKHBI
OBITH pa3liesieHbl Ha rpaduuecKkue WHTEPBAJbl OJHUM U3 CIIOCOOOB: KOOPJIUHATHOU
CETKOM (CM. pUCYHOK 3.25), NEeIUTENbHBIMU IITPUXAMH WM COYETAHUEM KOOPAHHAT-
HOM CETKH U JICJIUTEIIbHBIX IITPUXOB (CM. pUCYHOK 3.26).

JlnarpamMMel ciieayeT BbINOIHATH JUHUSMU B cooTBEeTCTBUU ¢ [[OCT 2.303-68.
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Pucynok 3.25 — JluarpaMmma co 1miKajgaMmu 1o JIMHUAM KOOPAMHATHOU CETKU
(x moapazaeny 3.11)
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Pucynok 3.26 — IlnarpamMmma ¢ JONOJIHUTEIbHBIMY IIKAJIAMH, TAPAJUIETbHBIMA
KOOPAMHATHBIM OCsiM (K mojapazaeny 3.11)

[Ipu 5TOM OcH KOOpJIMHAT, OCH IIKaJ, OrPAHUYMBAIONINE TOJIE JUATPAMMEBI,
PEKOMEHIYETCS BBINOJIHATH CIJIOIIHBIMA OCHOBHBIMU JIMHUSIMU TOJNIIUHON b. JIunuu
KOOPJIMHATHOM CETKU U JAENHUTENbHbIE IITPUXH — CIJIOIIHOMN JIMHUEW TONIHUHOMN b/2.

Ha guarpamme omHOM (DyHKIIMOHATBHON 3aBUCHUMOCTH €€ CJIEAYET BBIMOJHITH
CIUTOLTHOW JTMHUEW TOJIIMHOW 2b, a TIpU HAJIMYUU HECKOJIBKUX 3aBUCHUMOCTEH J0-
MyCKaeTCsd M300pakaTh WX JUHUSMU PA3IUYHBIX TUIIOB, HANPUMEP, CIUIONTHOW W
MTPUXOBOM (cM. pucynku 3.25 u 3.26).

[lepemenHbIe BENMWYUHBI CeAyeT 00O3HAYaTh CUMBOJIAMU, HAMMEHOBAHUEM,
MaTeMaTUYeCKUM BhIpaXeHUEM (DYHKIIMOHATBLHON 3aBUCUMOCTH.

O0603Ha4YeHHs BETUYMH CIIEYEeT pa3MenlaTh y CEPEIUHBI Kbl C €€ BHEITHEH
CTOPOHBI (CM. pUCYHOK 3.25), a mipu OOBEAMHEHUM U3MEPEHUS B BHUAEC ApoOU — B
KOHIIE IIKAJIbI MTOCTIe MOCAeAHEro Yncia (cM. pucyHok 3.26). B nuarpamme 6e€3 mikan
0003HAaYEHHUs BEIMYUH CJIEAYeT pa3MellaTh BOJIM3U CTPEIKHU, KOTOPOH 3aKaHUYUBAeT-
Csl OCb.

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

a) MEeXJy MOCJICIHUM U MPEANOCIECAHUM YHUCIaMH IIKaJbl, IPUYEM MPU HEJO-
CTaTKE MECTa JOMYCKaeTCsl HE HAHOCUTD MOCIIEAHEE YUCIIO;

0) BMeCTe ¢ HAMMEHOBAHHEM MEPEMEHHON BETUYMHBI TTOCIIE 3aIsTOM;

B) MOCJI€ TIOCJICTHETO YKCIIa KBl B BUJE JPOOH, B UUCITUTENE KOTOPOil 000-
3HAYEHUE MEPEeMEHHOM, a B 3HAMEHATelle — EIWHHIA €€ H3MEepeHus (CM. pHucy-

HOK 3.20).
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3.12 IIpaBuJia BBIIOJIHEHHUS CXE€M AJTOPUTMOB, IPOrPaMM, JAHHBIX
U cHCTEM

3.12.1 Kak 6su10 oT™MeueHo B nojapaszaene 3.1, B FOCT 19.701-90 ycranoBiie-
HBI CJICAYIOIIUE CXEMbI aJrOPUTMOB, MPOrPaMM, JIAHHBIX U CUCTEM: CXeMa JIaHHBIX,
cxeMa pabOThl CHUCTEMBI, CXE€Ma IpPOorpaMMBbl, CXeMa B3aUMOJCHCTBHS IMPOTPaMM,
CcXeMa PecypcoB CUCTEMBI, CXeMa aJropuTMa pabOThl TEXHUUECKOTO YCTPOUCTRA.

3.12.1.1 CxeMbl JaHHBIX OTOOpa)KalOT MyTh JAHHBIX IPH PEIICHUU 3a7ad U
OTPEEISAIOT ATANbl 00pPabOTKH, a TAKKE Pa3TMUHbIE HOCUTENU JaHHBIX.

3.12.1.2 CxeMbl TIporpamMM OTOOpakarOT IOCJIENOBATEILHOCTh OIEpaluii B
nporpaMmmax.

3.12.1.3 Cxema paboThl CUCTEMBI OTOOpaXKAET yMpaBlICHUE ONEPAIUSIMU U T10-
TOKOM JIaHHBIX B CUCTEME.

3.12.1.4 CxeMbl B3aUMOJIEHCTBUS MPOTPAMM OTOOpa)KaroT IMyTh AKTHBAIUU
pOrpaMM M B3aUMOJICHCTBUI C COOTBETCTBYIOIIUMHU JAHHBIMHU.

3.12.1.5 Cxema anroputma pabOThl TEXHHYECKOTO YCTPOMNCTBA (CHUCTEMBI)
0TOOpa)kaeT MOCJIEIOBATEIILHOCTh BBIMOJHEHUS OMEpaluii B JAHHOM YCTPONCTBE
(cucteme).

3.12.1.6 CxeMbl pecypcoB CHCTEMbI OTOOpakaroT KOH(HUTypalrio OJIOKOB
JAHHBIX M 00pabaThIBAIOMMUX OJIOKOB, KOTOpasl TpeOyeTCs JIs PEIICHUS 3aJ1aud WiIu
Habopa 3a7ay.

3.12.2 Jlunuu notoka uHGOpMAIMK U JUHUA KOHTYpoB YI'O NOKHBI UMETh
OJIMHAKOBYIO ToJIIMHY. OCHOBHOE HAMpaBlIeHUE MOTOKAa WH(OpPMAIIUU UIET CBEPXY
BHU3 U CJI€Ba HAMpaBO (CTPENKU Ha JIMHUAX HE yKa3bIBaloTCs). B npyrux cimydasx
MPUMEHEHUE CTPENIOK 00s13aTenbHO. CTpenKkH BBIMOIHAIOTCS ¢ pazBanioM 60°. Ilpu
nepexone k YI'O, pacnionoKeHHbIM Ha JIPYTHX MECTax cXembl, ucnosb3yercsa YI'O
«CoequHuTENDbY.

3.12.3 CxeMbl anropuTMOB MPOTPaMM, JAHHBIX U CUCTEM, ONPEIEIIIONINX M10-
CJIeIOBATENLHOCTh MPeoOpa3oBaHusi MH(POPMAIIUU, BBITOIHSIOTCS C COOJIOEHUEM
IIPOIIOPLUNA pa3MEPOB.

3.12.4 Tunel cumBosioB (YI'O) u ux npuMeHeHHe yKa3aHbl B Tabnuue 3.22, a
(dbparMeHThI CXeM, OSICHAIOITNE UX MPUMEHEHHEe, — B Tabmuie 3.23.
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Tabnuma 3.22 — [IpuMmeHeHre CUMBOJIOB

HpI/IMeHHCTC}I B CXCMC

pa B3au-
HaumeHnoBanue po- ~ | mogeii- | pecyp-
CHUMBOII JaH- P 0OOTBI : pecyp
CUMBOJIA rpam- CTBUA | COB CH-
HBIX cHc-
MBI po- CTEMBI
TEMBI
rpamMm
CHMBOJIBI JAHHBIX:
OCHOBHEIE
D o [ R R
< < arlOMHUHaeMbIE
3 + - + + +
TAHHBIE
cnenuduaeckue
OnepaTuBHOE
3aIIOMHHAIOIIECE + - + + +
YCTPOMCTBO
3aroMHHArOIIEe
CTPOMCTBO C IOCIE-
yerp : + - + + +
JIOBaTEILHOM BBIOOD-
Kol
3arroMHHAarOIIEe
YCTPOMCTBO + - + + +
C IPSIMBIM JIOCTYIIOM
L/I JlokyMeHT + — + + +
|/‘ quHOﬁ N + ) + ) +
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[Tponomxenue Tabmauubl 3.22

HpI/IMeHHCTC}I B CXCMC

H pa- B3aH-
anMMCHOBaHHE po- - ecyp-
CuMBoOII aH- P GoTer | MOACH pecyp
CHUMBOJIa rpam- CTBUS | COB CH-
HBIX CHC-
MBI po- CTEMBI
TEMBI | rpamm
Kapra + - + + +
bymasknast ieHTa + - + + +
Hucnnen + — + + +
CumBoJIBI TIpOIIECCA:
OCHOBHBIC
Hp()]_[ecc + + + + +
cnerupuyecKkue
II i JICHHBIN
penonpenene B n n + _
porecc
Pyunas onepanus + - + + -
IToaroroska + + + + -
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[Tponomkenne Tabuisr 3.22

HpI/IMeHHCTC}I B CXCMC

B3au-

abo- pecyp-
HamnmMmenosanune apo- p -
CHMBOII JaH- P TBI MOACH COB
CHUMBOJIa rpam- CTBUS
HBIX cHuc- CHCTE-
MBI po-
TEMBI | rpamm MBI
Pemmenne - + + - -
[TapannenbHbie N
NEeUCTBUSA
['panuna nukia — + + - —
CUMBOJIBI TVUHUWI:
OCHOBHBIE
JluHuS + + + + -
cnenuduaeckue
Ilepenaua - - - + —
yIIpaBJICHUS
$ Kanai cBsizu + - + + +
[IyHkTHpHAS TUHUA + + + + +
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[Tponomxenue Tadnuubl 3.22

IIpumeHsieTcs B cxeme
abo- | | pec
HanmenoBanune po- P MOJECH- peeyp
CuMBoOII aH- TBI COB
CUMBOJIA rpam CTBUSA
HBIX cuc- cucTe-
MBI po-
TEMBbI MBI
rpamMm
CoenmaiapHbIe
CHUMBOJIBI
+ + + + +
Tepmunarop + + + - -
-_— KomMmenTapuit + + + + +
- [Iponyck + + + + +

Ilpumeuanue — 3HaK «+» yKa3bpIBaeT, YTO CUMBOJI B JAaHHOI CXeM€ HCIOJIb3YIOT,
3HAK «—» — HE UCIIOJIB3YIOT

Tabmuna 3.23 — @parMeHThI CXeM, TTOSICHSIOITUE MPUMEHEHNUE CUMBOJIOB TaOIHIIbI 3.22

Conepxanue

@parMeHT CXeMbl
0003HAYCHHUSI

IIpaBuna nmpuMeHeHHs

Bo3MoxHbBIE BapuaHTHI
0003HAaYCHHSI CHMBOJIOB
B CXeMax:

B2, B3, C2 — xoopauHa-
THI 30HBI JIUCTA, B KOTO-

- B3 ——
B2
& .
pOH pasMEIIEH CUMBOJI | KoopauHaThl 30Hbl CUMBOJIA
WIM TIOPSJKOBBIA  HOMEpP
r | —
18
20

NPOCTABJISIOT B BEpXHEH 4a-
CTH CUMBOJIa B pa3phIBE €ro

18, 19, 20 — nopsiako- | KOHTYP2

BbIC HOMCpPa CHMBOJIOB
Ha CXEMCE
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[Iponomxenue Tadbauist 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaUYCHUS

[IpaBuna npuMeHeHUs

{%_

i‘

A

B

ﬂ

KommenTtapuit

Jlonmyckaercs HE IIPOCTaB-
JSATh KOOPJMHATHI CUMBOJIOB
IIPU BBINOJIHEHUM CXEM OT
PYKH U TPU HAIUYUUA KOOP-
MAHATHOMN CETKU

[Ipumensiercs, ecnm  mosic-
HEHUE HE  IIOMEIaeTrcs
BHYTPH CHMBOJa (U1l TMOsicC-
HEHMsI XapakTepa mnapamer-
poB, 0cOOEHHOCTEN mpoIliec-
ca, JUHMM IOTOKa W [p.).
KommenTapuii 3anuceIBaroT
MapajuIeaIbHO OCHOBHOU
Ha/IHCH. KommMmeHnTapuii
IOMEIIAI0T B CBOOOJHOM
MECTE CXEMBbI Ha JaHHOM JIU-
CT€ U COCIMHSIOT C IOSICHS-
€MBbIM CHMBOJIOM

Al

% :

e

:

A

0o G

E4

CoeMHUTEND:

E5, Bl, A1 — unen-
TU(UKATOPBl COEIUHU-
TEJIs B BUJIC:

OykBbl U LUDPHI (KO-
OPJIMHATHI 30HBI JIUCTA)

OYKBBI

udpe1

[Ipu GombIION HACHIIIEHHO-
CTH CXEMBbl CHMBOJIAMH OT-
JIeIbHBIE  JIMHUM ~ ITOTOKa
MEX1y YAaJICHHBIMU JAPYT OT
Jpyra CHUMBOJIaMH JOITyCKa-
etcst oOpsiBaTh. IIpu 3TOM B
KOHIle (Hawanme) OoOphIBa
IOJDKEH  OBITh  IIOMEIIEH
cuMBOJI «COETMHUTEIIDY:
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[Tpogomxenue Tabmauiesl 3.23

®parMeHT cXeMbl Conepxanne [IpaBuna npuMeHeHHUs
0003HaYEHHUSI
MexcTpaHUYHBIN a) CBSA3aHHbBIC JIUHUEH IOTO-
COETMHUTEIb Ka CHMBOJIBI HAaXOJATCA Ha
E3 @ IlepBast cTpoka BHYTpPHU | ABYX pa3HbIX JIHCTaX
MEXKCTPAaHUYHOIO  CO- Ilpumeuanue — Ilpu usro-
2 EOUHUTENS ONPENEIAET | TOBJICHUU CXEM C MOMOIIbIO
HOMep JucTa, BTopas — | [I9BM momyckaercs ykasbl-
01z KOOpAMHATY CUMBOJIA BaTh PSJIOM C OOpPBIBOM JIH-
@ HAH  TIOTOKa  aJpECHBIC
Ther 010 Them 012 CCBUIKA 0€3 HCIOIb30BaHUS
CUMBOJIOB «COEIMHUTEIb» U
a «MeXCTpaHWYHBIA  COENH-
HUTEJIbY;
23— A3 — ompenensier 30- | 0) B ciaydae CBSI3M HEKOTO-
7 - gi%}? HY Ha JaHHOM JIMCTE, | pOr0 CHMMBOJIa CO MHOTHMMU
A3 A2EA8 II€ pPacIOJIOKEH CHUM- | IDYTHUMHU CHUMBOJIAMH, pac-
BoJ1 «KommenTapuii» MOJIOKEHHBIMU Ha MHOTHX
B2 JUCTaX, Ha BXOJE 3TOrO
010E£3 — ompenensier | cuMBOja IOMELIAIOT OJMH
HOMEp JINCTa M 30HY | cUMBOJ «MEXKCTpaHUYHBIN
PacCIOIOKEHHUS, CBS3BI- | COCAMHUTEIbY», BHYTPHU KO-
BaeMBbIE C CUMBOJIOM E3 | TOporo Ha MEpBOH CTPOKE
6 CTaBAT 3HaK «#», a Ha BTO-
pol  CTPOKE KOOPAWHATHI
cumBosna  «KomMmeHTapuiny.
Bnytpn cumBona «Kommen-
Tapui» yKa3bplBalOT HOMEpPA
CTpaHULl W  KOOPAUHATHI
CHUMBOJIOB, CBSI3aHHBIX C IIO-
SICHSIEMBIM CUMBOJIOM
TTHHII TOTOKA [Ipumensiror a1 ykasaHust
<« HaMpaBJIeHUs TUHUM MTOTOKA:

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

CO CTPEIKOM — B OCTaJIb-
HBIX CITy4dasx

N3nom snmaMM mox yr-
oM 90°

O0o3Hayaer U3MEHEHHUE
HarpasJIeHUs TOTOKA
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[Iponomxenue Tadbauist 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaYCHUS

[IpaBuna npuMeHeHUs

Ilepeceuenue nuHM
MOTOKa

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

CiausgHue JIUHUAHN ITOTO-
Ka. MecTo cinusaHui
IMOTOKa 0003HaYE€HO
TOUYKOU

IIpumMensieTcs B ciiydae Ciu-
SIHUS JIMHAW IIOTOKA, KaXK1ast
U3 KOTOPBIX HampaBj€Ha K
OIHOMY M TOMY € CUMBOIY
Ha cXeme

B

T
Ha

Bo3MoxkHBIE BapHaHTBHI
OTOOpaXEHUsI pPEeLeHUs
(HECKOJIPKO BBIXOJIOB)

A=B,P=2 0-ycno-
BHSI pEILICHUN

A, B, P — mapameTpbl

[Ipu umcie ucxoa0B He Oojiee
TpEX MPHU3HAK YCJIOBUS pe-
menust (a, Her, =, <, >)
MPOCTABJISIIOT  HAJl  KaKIOM
BBIXOJISIIIEN JIMHUEW IIO0TOKa
WJIM CTIpaBa OT JIMHUY NTOTOKA

Y; — ycnoBue i—1o ncxo-
na, 011E1, 01643,
00585, 015E4 — aapeca

[Ipu uymcne ucxomoB Oosee
TPEeX YCJIOBHE HCXOMAa IpPO-
CTaBJIIETCS B MECTE pa3phiBa

Ha JAHHOM JIUCTE B 30HE
B5

- Y1 011E1 HCXOI0B JIMHHUH IIOTOKA. Az[pec HCxo-
— Y2 01643 CrpykTypa agpeca Jla TIPOCTAaBJISIETCA B IIPO-
Y3 00585 HMEET BU]T JIOJDKEHUE YCIIOBHSI UCXO0Aa
—— Y;015E4 U OTIENAETCS OT HEro Impo-
XXX XX ocom
— T
KOOpJJMHaTa cuMmBoOna
HOMep NnnNCTa cxembl
B6 — 3Hak, ykasmiBato- | B cumBosie «CoenuHUTENIb
MK, 4TO YCJIOBUSl pe€- | YKa3bIBAIOT KOOPAMHATY 30-
Yf60 HEl HICHUS JIar0TCSI B | HBI, KyJa [JOJDKHA IIOMe-
Y2 01643 BUAC TaOJNMIBI WM | AThCd TaOJWIa WIH CHUM-
Y3 00585 cumBona «KommeHnra- | Bon «KommeHTapuii»
};,015E4 pui», PacIOJIOKEHHBIX
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[Tpogomxenue Tabmauiesl 3.23

Conepxanue
@parMeHT cXeMbI AP [IpaBuna npuMeHeHUs
0003HaUYEHHUS
Venosne | Anpec | B Tabnmie (B cUMBOIIE
T T ozl | «KommenTapuii») mpu- _
v | 01643 | BOMIT aIpeca Bcex Ie-
y3 | oosps | PCXONOB
Y; | 016E4
[TapannenbHbie NEUCTBUS:
| HAYAIIO [Ipumensiercss B ciaydae of-
| BEE HOBPEMEHHOT'O BBITIOJHEHUS
orepanui, 0TOOpax)aeMbIX
a HECKOJIbKUMU CUMBOJIAMHU
HEEN KOHEI [Ipu sTOM B ciydae a u300-
pakaeTcs OJiHa BXOJIHAs, a B
| ciaydae 0 — OoJHA BBIXOJHAS
6 JIMHUS TIOTOKA

BzaumoneiicTBue mate-
pHUATBHBIX IOTOKOB

[IpumenstoT:

OpU MEpecevyeHur Marte-
pHATIBHBIX TOTOKOB

npu 00beTMHEHUH MaTe-
PHATBHBIX TIOTOKOB

IIprU pa3BCTBJICHHU MaTe-
pHUaJIbHBIX ITOTOKOB
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[Iponomxenue Tadbauist 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaYCHUS

[IpaBuna npuMeHeHUs

JUL

Hawano, npepsiBanue n
KOHEell aJropuTMa WM
IPOrpaMMBbl:

MyCK

IIpEPBIBAHUE

OCTaHOBKa

CuUMBOJBI  IPUMEHSIIOT B
Hayaje CXEMbl aJaropurMa
WIM TpOrpaMMbl B Ciydae
IIPEPBIBAHUSA U B KOHIIE

Buytpu cumBosa «Ilyck —
OCTAHOBKa» MOKET YyKa3bl-
BaTbCd HAWMMEHOBaHHE MCH-
CTBUSL WIM HJICHTU(DUKATOP
IpOrpaMMbl

r\ﬁ
y

—hz
AB401583

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

XB4 — unentuduka-
TOP IIPOrPAMMBI;

015 — Homep nmcTa,
I7I€ IPOBEACHO HAyayo
JIETAU3UPYEMOU
IIPOrpaMMBbl;

B3 — xoopauHara 30-
HBI JTUCTA

[Ipumensiercs (B oTaMyue OT
Cilydas, KOrJa HCIOJB3YETCs
cumBon  «lIpenompenenen-
HBIIl mporeccy) A JeTaau-
3a0Md B COCTaBe JAHHOM
CXeMbI nporpammsl. [leramu-
3upyemasi IporpamMMa Hauu-
HaeTcd M 3aKaH4YMBacTCA
cumBoJioM «Ilyck — ocTaHOB-
Ka». BHyTpu cuMBoOIa, Mo-
CPEIACTBOM KOTOPOIO JE€Tallu-
3UpyeTcsl nporpamma, IpoBo-
JAT TOPU30HTAIBHYIO JIMHUIO.
B nmanHom mpumepe neranu-
3upyemMasl IMporpaMma Ipen-
CTaBJICHA MOCPEJICTBOM CHUM-
Bona «lIpoueccy. CneBa Han
TOPU30HTAIIBHOW JIMHUEHN TO-
MellaeTcs  UACHTU(PHUKATOP
JNETATU3UPYEMOM  MPOrpaM-
MBI, a CIIpaBa — HOMEP JIMCTA
Y KOOpJIMHATA 30HbIL, [I€ pas-
memieH cumBon «llyck — oc-
TaHOBKa». BHyTpm cumMBoOIa
«Ilyck — ocraHoBkay, 000-
3HAYAIOUIEr0 Havaio JeTallu-
3UpyEeMOM TPOTrPAMMBI, YKa-
3bIBACTCS  WACHTU(PHUKATOP
JTAHHOW IpOrpaMMbl

111




[Tpogomxenue Tabmauiesl 3.23

CDparMeHT CXCMbI

Conepxanue
0003HaYEeHUSI

[IpaBuna npumMeHeHus

=
e

(i

/5

2

,ﬂ

KommnaktHoe mpencras-
JICHHE MHO>KECTBa HOCH-
TeJIeH JaHHBIX OJWHAKO-
BOI'O BHJIA:

JAOKYMCHTBI

JIOKYMEHTBI, BBITIOJ-
HEHHBIEC BPYYHYIO

nepdokapThl

MAarduTHBIC JICHTHI

nep(oIeHTHI

[Tpumensiercs, Kornaa
Kak10€ 13 0003HAUEHHBIX
MHO’KECTB HOCHUTENCH
JTAHHBIX 00JIaaeT ormnpe-
JICJIEHHBIM HabopoMm
CBOMCTB U HMeEET JIUHHUU
IIOTOKOB OJHOTO BHJa H
HaIpaBJICHUS
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3.12.5 IlpumMepsl BHIIOTHEHUS CXEM JaHHBIX, IPOTPAMM, aJroputMa paboThl CH-
CTEMBI, B3aMMOJIEUCTBUS IPOrPaMM, PECYpCOB CHUCTEMBI M aIropuT™Ma padoThl
yCTpPOMCTBA MPUBEJEHBI HA pUCYHKaX 3.27-3.33.

bankoBckue yeku |

Buipl 1eHEKHBIX
MOCTYIUIEHHUH OT
MPOJIaKH OMJIETOB

Tonyuennbie
10 HoYTe

Bankosckue
YEKHU

Bsectu HOMEp
KIIMEHTa
B CyMMY

Bankosckue
YEKHU

/-’_

—

IIpoBepurb
JIeTalu U
UCIIPaBUTh
OLIMOKH

Buibl 1eHEKHBIX Ipouecth Bupl neHex-
MOCTYIUICHU I JIOKYMEHT HBIX TIOCTYILIE-
OT IPOJAXH OUIICTOB HUIi OT 1poJia-
KU OWIIETOB
Perucrpanus
BMJIOB Jie-
HEXXHBIX
MOCTYTUICHUH

\Z

V4

buterst

\

ITucemo «buseTs

Crrcok 6aHKOB-
CKHX Y€KOB, IO~

OTCYTCTBYIOT» UL OTIIPABKH

JIeXAIUX BO3BPATy,

\

U CYMM JUISI 3811011~
HeHus popm GaH-
KOBCKHX Y€KOB

bankoBckue
qeKHu

T

CII0KUTh UTO-
TOBBIE CyMMBI
U COCTaBHUTh
CIIMCOK

Hrorossie

CYMMBI

IlepecopTu-
POBKa «I1y-
CTBIX» OAHKOB-
CKHX YEKOB,
MOJIIEXKALIHX
BO3BpATy

«[TycTsie» 6an-
KOBCKHE YEeKH

IMepecopTupoBaHHbIe
0aHKOBCKHE YCKH,
TIOJUIeXAIINE BO3BPATY

Buectu cymmy
B ITyCTOMH YeK
U3 CIHCKA

3anojHeHHBIC
«ITYCTBIE» YEKH

— T

Crucok 0aHKOBCKUX
YEKOB, MOJIEKAIIHNX
BO3BPATY, U CYMM JUIS
3aTI0JIHEHHUS] Ty CTBIX
GaHKOBCKHX YEKOB

\/K'

Daiin

CJ0XXHUTh HTOTOBBIC
CYMMBI ¥ COCTaBUTH
CITHCOK

1

bankoBckue yeku

HToroBsie cymmbl ’:I

Pucynok 3.27 — CxeMa JaHHBIX
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Hauajo

MIPOTPaMMBbl

Apudmernye-
ckast 00paboTka
BHyTpH OBM

Ilepenaua pe-

3y/IbTaTa B 3a-

MIOMUHAIOIIEE
YCTPOMCTBO

OcTaHOBKa Mporpam-
MBI [0 PYYHOMY TI€pe-
3ammycky. Bo3BparuTs-
Csl K MECTY TIOSIBJICHUS
omuOKH H TOmpobo-
BaTh CHOBa

Ilepenaua
ycnemiHa?

Iepenate pe3ynb-
TaT U3 3alI0MHU-
HAIOLIETO YCTPOMU- /

ctBa [I9BM

KonTtponsHas
nepenayda

Ilepenaua
ycneniHa?

( OcTaHoBKa )

Pucynok 3.28 — Cxema rpaduyeckas
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annnanu3anmys,
MePBbIE BXO/IHBIE
JTaHHBIE, TIepBast

BEIOOpKa
Muunnmanuzanus
O61mee ypoBHA N
N
YpoBeHs N WNuannmanuzanust
(aiina ypoBHs 1
1
N
VpoBeHs ) _:1 I/IHI/IHI/IaHI/BelluH;I
(aiina YPOBHi
1
HopmarnsHas o6pa- HopwmansHas o6pa- HopmansHast o6paboTka
00TKa TaHHBIX, 00TKa TaHHBIX, JTAHHBIX, BXOJTHBIE
BXO/IHBIC IaHHbIE BXOJIHBIC JITaHHbIC JIaHHBIE, BEIOOpKA
1 moxa
HE U3MEHsIeTCs
Bribopka << -——{ 3asepuicHue
ypoBHs |
1 moxa
HE U3MEHSeTCs
3aBepueHue
Bribopka < -— p
ypoBHs 1

N 1oka He u3Me-
HSIETCS

1 moka
HE U3MEHSETCS 3aBepieHne

ypoBHs N

3aBepuieHue

Pucynok 3.29 — Cxema nporpammsl
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Brizos
0TOOpaXKCHUS

Hauaio 3akaza
Ha TOBApHI

Havansnoe
oToOpaxKeHue
JUISL 3ampoca

onucu

3ampoc BXoJ-
HBIX JaHHBIX

Hauanenast 06paboTka

JaHHBIX

Tudp noxynare-
151, mp ToBapa,
KOJINYECTBO

OmnbKu BBOJA,
OTBET Ha
3anpoc

KontponsHslii 3anpoc

< OITKUCH, pacpEaCICHUC

TOBaApoOB

3ampoc

IIpoBepurs
3aKa3

3aka3 win
3anpoc?

3aka3

HBIH (aiin
3aKa3yuKa

Jlannsie
0TOOpaKCHUS

daiin
HOKyHaTCJ'Iﬂ

®aiin ToBa-
pOB, BHECEH-
HBIX B OITUCh

Bpemen-

CrenuduipoBathb
3aKa3

O6paboTka 3aka3za

o
D

®daii ToBa-

pOB, BHECEH-
HBIX B OIUCH

N~

o
D

Cyerta

O06paboTKa HaKIaTHBIX

Pucynok 3.30 — Cxema anroputma paboThl CHCTEMBbI

( Kowerr paboTsI )

daiin
MIPUHSTHIX
3aKa30B

N~




Hudopmarus
OT JJATYMKOB

/

Jlucrueis ><—

Unrepodetic «aenosek-
MalIrHa»

ABTOMaTH4eCKOE OIIpe-
JIeICHUE MapIIpyTa

i

Y

JononHenue nonér-

NnenTudHoCTh
MapIpyTa

<>

TalimMep HCTHHHOTO

BPEMCHU

HBIX IIAHOB

OmnpeneneHue Mapii-
pyTa BpyIHYIO

Cosmajenue

MapIpyTta

ITonér-
HEIE
IIJIaHbI

/

baza man-
HBIX

MapIpy-

ITpoueccop
TCTUTeS

TOB

Jonomuenue

MapIpyrta

<< <

nepenava ynpaBieHUs (MIOCTOSTHHAS)

nepeaaya yrnpanieHus (BpeMeHHas)

nepeaaya ynpasieHus (pepbIBaHue)

Pucynok 3.31 — Cxema B3auMOAEMCTBUS NPOrpaMM
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Tabnuma
HPOBEPKU
JIOCTO-
BEPHOCTH

Pabounit
aii <>

Koppextuposka

<—

Otuer

CHucok omnbox

Pucynok 3.32 — Cxema pecypcoB CUCTEMBI

Hagano

I'maBHBIH
thaiin

>4

®DpoHT curHa-
Ja U3 KaHana
CBA3U
npuuten?

daza curxana

®da3za curxanga
orepexaeT
TaKThI?

Her

BBox nmmynsca Ha BEIYH-
TaIOMKl BXOA HHTErparopa

Hurerparop
3aItoJTHeH?

Casur ¢asbl TaKTOB
NPUEMHHKA B CTOPOHY
OTIePEKCHUS

oTCTaeT
OT TaKTOB?

BBox nmmynsca Ha CyMMU-
PYIOIIHI BXOJ HHTETpaTopa

Wurerparop
3aroJiHeH?

CaBur ¢asbl TAKTOB IIPH-
€MHHKa B CTOPOHY OIepe-
JKESHHS

VYcraHoBKa reHeparopa
B HCXO/IHOE TIOJIOJKEHHE

( Kownern )

Pucynok 3.33 — Cxema anroputMa paboThl yCTPONCTBA



3.13 Cxema coequHeHuii (34)

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

YcrpoiicTBa n300paXaroT B BUJIE PSMOYTOJbHUKOB WM YIPOIIEHHBIX BHELI-
HUX OYEpTaHHI; 3JIEMEHTHI, IPUOOpPHI, anmaparsl — B BUJE YCIOBHBIX I'padUuecKuX
0003HaueHnH, ycTaHOBIEHHbIX cTaHgaproM ECKJ/I, nmpsMOyroinbHUKOB M YNPOIIEH-
HBIX BHEIIHUX o4yepTaHuil. OKOJ0 M300paKeHUI YKa3bIBAIOT MO3UIIMOHHBIE 0003HAa-
YEHUs1, IPUCBOCHHBIE UM HA IPUHLUANMAIBHOU CXEME.

BHyTpu ycnoBHBIX Tpadudeckux 0003HAYCHHM YCTpPOICTB, 2J€MEHTOB, IpPH-
OOpOB M ammapaToB M300pa)kal0T BXOJHBIE M BBIXOJHBIE JIEMEHTHl COEIMHEHU.
PacnonoxxeHne 37I€MEHTOB COECIMHEHUN NPUMEPHO TOJKHO COOTBETCTBOBATH HMX
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
2
\—
XS1 R1
>—
Cl a
" 2 GBI
- +
Ll VD1 A\ 3-1 ‘9—||—-—||—0
XT1 X712

Pucynok 3.34 — IIpuMep BBINONHEHUS CXEMBI cOeAMHEHUH (D4)

3.14 Cxema noakawuyenus (I5)

Ha cxeme mokasbpIiBarOT BHEIIHEE IMOAKIIOYCHHNC U3OCIINA U I/1306pa)KaIOT ca-
MO H3ICIUEC, CTO BXOAHBIC U BBIXOJAHBIC 2JICMCHTHI (COCI[I/IHI/ITGJ'H/I, 3a’KUMBI U T. H.),
a4 TaKXKXC MOABOJMMBIC K HUM KOHIIbI IIPOBOJOB U kabesel BHEIIHEro MOHTaXxa, OKO-
JIO KaXJO0ro rMoMemarT AaHHBIC O ITOAKIIOYCHHUHN M3ACIINA (XapaKTepI/ICTI/IKI/I BHCIII-
HUX ueneﬁ, aﬂpeca). COCI[I/IHCHI/ISI H WX COCTaBHBIC YAaCTH Ha CXCMC H306pa}Ka}OT B
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BUJIC MPSIMOYTOJIHbHUKOB, @ BXOJHBIC M BBIXOJIHBIC DJIEMEHTHI (COSIUHUTENN) — B BU-
Jie YCIOBHBIX Tpaduuecknx oOo3HaueHUU. [lomyckaeTcs n3o0pakarth U3IETHs, a
Tak)K€ BXOJHBIC W BBIXOJHBIC JIEMEHTHI B BUJE YNPOIICHHBIX BHEIIHUX YEPTEKEH
(pucynok 3.35).

£ 11380 B, 50 'y

Xl T

A\
K anektpo-
JIepKaTeIro

PILIM 50 mMm>
K uznemnnro
PILIM 50 mm*

1352
ET—427] X2
A [o 1 0 |
o 523w S
o o |
= S5 =P-X2:1 =P-X1:1
ST/ ST
TRT I X1
?
R T[] =S2-X1
“u 2| =P-x2
g O
2 I
= 4 2
anily/ 2
. s
PIIM 50 mm” _ g
CAL s
EEE 5
T X1 X1 n &la
ST 67 o3| X1 ]=P-x1:1 =G-x1:1 ] 3 0
Il
——— =) G P
R’ % a3 " I
=P-X1:2 =G-X1:2

\
KHP 340 v

PucyHnok 3.35 — IIpumep BBINIOJHEHHS CXEMBI TOAKIIOUEHHUS JIEKTPUUECKOr0 Hacoca

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

Oxkono YI'O pa3beMOB 10ITyCKaeTcs yKa3blBaTh UX HaMMeHoBaHue. [IpoBoaa u
Kabenu Ha cxeme MOKa3bIBalOT OTACNIbHBIMH JIMHUSAMHU. Paspelnaercs ykasblBaTh B
Buge YI'O Mapku, cedeHHs U Npu HEOOXOAMMOCTH PACIBETKY MPOBOJOB, a TAKKE
MapKu Kabesel, 4Yucio, CeYeHHe U 3aHATOCTh KWI. B 3TOM cilydae Ha mosie cxembl
9TH 0003HaYEHUS pacu(poBHIBAIOT (PUCYHOK 3.36).
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1 oA, _4 13| 4 41 4
2 22,3, 3 12,3, 3|,3,
:3: 21| .2 _ 2 M) 2 21,2
4 20,1, o1 10_1' 1141,
«5,
LI
AN
2
2.
L0,
Homep §" d Xapakmepucmuku yenu Homep if a Xapakmepucmuku yenu
Kkabens f § Kkabensa ]o: §
9 1..3 220B, 500y 1 MNMumaHue ®; ®,
1...6 220B, 500y 23 2 MNMumaHue @4
7 Briokuposka BH 3 lMumaHue @,
89 150B 6r10KuposKa 3anycka 4,5 | Konmponb moka (+) np.2
10 Bbriokuposka BH 1,2 110B, 50y numaHue momopa BI1
11...13 | 220B, 500y 3 110B, 50y cuzHan “Okeusarsn. aHmeHHb!”
14 3emns 4 1108, 50y cueHan “AHMeHHb!”
12 15 KoHmponbHbIt mok 28 5 |-110B
16, 17 | BpemenHas b6rokuposka +220 6 +110B 3ksusaneHmHasi cmaHuusi
18, 19 | 220B, 50y 7 |+110B
20, 21 | 220B, 500Iy 8 +110B AHmeHHa
22 Brokuposka BH 9 +110B (c npubopom 37)
23 KoHmposnbHbIl MoK ebinpsimumens 1 Oezubarowasn
24, 25 | briokuposka kaHana 44 2 Banyck 1Y
26 CHuxeHue BH 3 Konmponb BH
27, 28 | Bbicokoe HanpsikeHue

Pucynok 3.36 — CxeMa moakitoueHus ¢ TabIUIIeH XapaKTepUCTUK TeTei
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3.15 O6mas cxema (36)

Ha cxeMe n300pakatroT yCTpONCTBa U 3JEMEHTHI, BXOJSIIME B KOMILUIEKC, a
TaK)Ke COCJIMHSIONINE UX MPOBOJIA, KTYTHI U KaOeiau. Y CTpOHUCTBA U 3JIEMEHTHI U300-
paxaroT B BHJI€ MPSMOYTOJILHUKOB. JlomyckaeTcss M300pakaTh 3J€MEHTHI B BUJC
YCIIOBHBIX Tpaduueckux 0003HAYCHHM WM YIPOILIEHHBIX BHEIIHUX yepTexeil. Pac-
NoJIoKeHue rpaduueckux 0003HAYEHUN HA CXEME JIOJDKHO MPUMEPHO COOTBETCTBO-
BaTh JICICTBUTEIILHOMY PAaCIOJIO0KEHHUIO YCTPOUCTB U AJIEMEHTOB B U3/ICIIUU.

3.16 Cxema pacnoJio:keHust

Cxema pacrojoKeHUs ONpeesieT OTHOCUTENBHOE PACIIOI0KEHUE COCTaBHBIX
yacTel u3ienus, a pu HEOOXOAMMOCTH TaK)Xe KI'yTOB, TPOBOJIOB, Kabenei. Ha cxe-
M€ M300pakartoTCsl COCTAaBHBIC YAaCTH U3JICNUS U NP HEOOXOJAUMOCTH — CBSI3U MEXK]Y
HUMH, & TaKK€ KOHCTPYKIIHUS, TOMEIICHUE WM MECTHOCTh, Ha KOTOPBIX ATH YacCTH
pacnonoxxeHbl. CocTaBHBIC YaCTH M3JETUS M300pakatoT B BUJE YIPOIICHHBIX BHEIII-
HUX YePTEeKEH MM YCIOBHBIX Tpaduueckux 0003HAUYCHMI, KOTOPHIE pacIoiaramT B
COOTBETCTBUM C ACHCTBUTENBHBIM Pa3MEUICHUEM YacTEd H3JENUs B KOHCTPYKLIHH
WJIM HAa MECTHOCTH (pucyHoK 3.37).

JloryckaeTcs BBIIOJHSTH OT/ACNIbHbIE KOHCTPYKIIUU, a TaK)Ke N300pakaTh pas-
pe3bl U JaBaTh aKCOHOMETpUYeckoe n3olOpaxeHue yctpouctsa. [IpaBuia BblmosHe-
HUS 4YepTeXeh JKryToB, KalOeled M TMPOBOJOB I ITHUX CXEM YCTaHOBJICHBI
I'OCT 4.414-75.

Hitm numakus

Peacmarm dannack Rl PEO2

N

' h
- \ Madenue
m }
\ il
I‘e;-aepamcp P20 “ ||II

’ Snekmpodslieamens 40-72 3nek mpodenw amens

L RLO0aHLI
b L e e Bhiknodamens

PI/ICYHOK 3.37 — Cxema QJICKTPHUUCCKAA PACIIOJIOKCHUA DJICKTPOCBAPOYHOTO ITOCTA
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3.17 Cxembl 3j1eKTpHYecKUe HM(PPOBOIl BHIYHCIUTEIBbHON TEXHUKH
1 MHKPOIIPOLIECCOPHBIX CHCTEM

3.17.1 CTpyKTypHBIE CXeMbl UMEIOT OYKBEHHO-IIM(PpoBOil koj D1. DyHKIMO-
HaJIbHBIE YaCTH HA CXeMax H300pakaloT B BHUJE MPSMOYTOJbHUKOB. Jlomyckaercs

n300paxarh GpyHKImoHanbHbIe YacTu B Buge YI'O B coorBerctBUU ¢ ['OCT 2.708-81
(Tabnuma 3.24).

Tabmuma 3.24 — YI'O nist CTpyKTYPHBIX CX€M BBIYUCIUTEILHON TEXHUKH

O603HaueHue [Ipumenenue
= 0,25H
e > =
g ~
% / YcTpolicTBO-HOCHTENb TaHHBIX — epdokapTa
m
= Y CTpONCTBO-HOCUTEND TAHHBIX — Nep¢osIeHTa
N— /\
T [Teuararomiee ycTporcTBO
N— /\
s .
HakonuTenb Ha MarHUTHOM KapTe
L J

Hakonutens Ha MarHUTHOI JIEHTE

% HakomnuTenh Ha MArHUTHOM JTUCKE
ﬂE HakonuTenbs Ha MarHUTHOM OapabaHe

= 3anomMHHaoIee YCTPOICTBO

CX[ BusyanbHoe ycTpolcTBO BBOJa — BBIBOJIA
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B cxeme YT'O nomxHbI ObITh yKa3aHbl HANMEHOBAHUS KaX10M (PYHKIIMOHAIb-
HOM yacTu W (WiK) ee TN WK ycioBHOe obo3Hauenue. Han YI'O nmomyckaetcs ne-
JIaTh TIOSICHUTENIbHBIC HAAMUCH (PUCYHOK 3.38).

OYHKIIMOHAIbHBIE YACTU U JIMHUM B3aUMOCBSI3U M300paXKarloT JIMHUSIMHU OJIU-
HAaKOBOM TOJIIMHBI. DYHKIIMOHAIBHBIE YACTH AOIYCKAETCA BBIACIATH INTPUXITYHK-
TUPHOMW WJIM CIUIOIIHOM JIMHUEH.

Pasmep H BwiOupaercs u3 psaaa 10 mm, 15 MM u ganee yepe3 5 MM, a pasmep
L=15H.

Croiika C100
/ OneparvuBHAs
<Hym,T yIpaBIeHUs ITpoueccop HAMSITE
11y200 Biok B400
biok b406
\
Croiika C101
Bbnox b401 MynbTUIUIEKCHBIA KaHa bnox 5402
CenexTopHbIT CenexkTopHBIHI CenexTopHBbIH MynbTUIUIEKCHBIN
kanan 1 KaHai 2 TOJKaHaJl TOJKaHaJl
T —
v
v
———1 FS1501 B/P |— Aartuic: 1|
EC-5050 coctostHUS 1
——
T ]
v
v
1 WI150M  |— Aarmk L
EC-5050 COCTOSITHUS
——
t EC-7032  — e
cocrosiHus 1
——
Jatuuk |
cocrosiHus 1

Pucynok 3.38 — Cxema anextpuueckas crpykrypHas [I9BM

[Ipu BBIMOMHEHUH CTPYKTYPHBIX CXEM MHKPOIPOLIECCOPHBIX CHCTEM HE00X0-
JUMO M300pakaTh MPSIMOYTOJIBHUKH JJISl BCEX BBIMOJHEHHBIX (DYHKIMI B JTaHHOU
cucreme. [locne yero MTPUXITYHKTUPHOU JTUHUEH BBIAEIUTH (YHKIIMOHAIbHBIE Ya-
CTH, BBINOJHSAEMbBIE MHUKPOIPOLECCOPHBIM YCTPOMCTBOM MM MUKpOIIDOBM. D10
MO3BOJIIET HArJISAHO YTOYHUTh, KAKME (DYHKIIMH BBIMOJHSIOTCS MPOrPaMMHO, a Ka-
KM€ alapaTHbIMU cpeicTBaMu (pUcyHOK 3.39), 4TO B CBOIO 04Yepeab CIIOCOOCTBYET
0osnee ray0OKOMY NMOHMMAHMIO MPOLECCOB, MPOUCXOALUINX B JTaHHOH MUKPOINpPO-
LIECCOPHOU CUCTEME.
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3.17.2 ®yHKIUOHAJbHBIE CXEMBl HUMEIOT OyKBEHHO-LIU(POBOH  KOI
D2. OyHKIHUOHAIBHBIC YaCTH M3JEIHS HAa cCXeMe M300pa)xaroT B BUJE MPSIMOYTOIb-
HUKOB (puCyHOK 3.40), a NBOMYHBIC JIOTUYECKHE AJIEMEHThl — B COOTBETCTBHM C
['OCT 2.743-91 (pucynok 3.41). lonyckaeTcsi pyHKIIMOHAIbHBIE YACTH U300paKaTh
B Bujie YI'O, npuBeaeHHbIX B Tabmuie 3.25.

Pasmep H BwiOupaetrcs u3 psga 10 mMm, 15 MM u ganee depe3 5 MM, a pa3mep

L=15H.
t [
A

il
4 28 ‘ 8 FK
crx HIT
e ¢ 0 RI RO
KP cLk — C0 DI CI
16
ﬁ 40
! B
D D
[HITI3Y MK
9
/%7140 4 CLK
4 BMY o
Fl
BYP 8 BC

HIT — uenTpanpHbIif mpoueccop; BMY — 6510k MUKpPOTIPOIIECCOPHOTO YIIpaBJICHHUS;
[MI13Y MK — noctostHHOE 3alOMHHAIOIIEE YCTPOHCTBO C MporpaMmMamMu padoT;
KP — xoHBelepHbIN PErucTp

Pucynok 3.40 — Cxema anexTpudeckast pyHKIHOHATbHAS
MUKPOITPOLIECCOPHON CUCTEMBI
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Tabmuna 3.25 — YI'O s GyHKIMOHAIBHBIX CXEM BEIYHCIUTEIPHON TEXHUKU

O6o3HaueHue [Ipumenenue
= KomOunammonssiii 3yemeHT (obmee 000-
3HAUCHHUE JIJIS DJICMEHTOB THIIA CBEPTKHU, H3-

4 0,25H

OupaTenbHON CXeMbl, HU(paTopa u Ap.)

JlemmdpaTop

Peructp cnBura

Cymmatop Ha JiBa yucia

25H
0,25 Ie
Z
o)
0 = DJIEMEHT aMsITH
5 MM
H e
1
T
n IIpuopurerHas cxema
n & [Ipuopurernas cxema

Cymmatop Ha n yucen
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Homnyckaercst YI'O GyHKIMOHANIBHBIX YacTell moBopaunBaTh Ha 90°, a Tak-
K€ COBMeIaTh 0003HAaUCHUS! (PYHKIIMOHAJIBHBIX YaCTEH, €Cli BXOJbl OJHOW IMOJI-
HOCTBIO COOTBETCTBYIOT BXOAaM Jipyroil (cMm. pucyHok 3.41). Buyrpu YI'O yka3biBa-
10T HAaMMEeHOBaHUe (HYHKIIMOHAIBHOM YacTu U (WJK) yclioBHOE 00o3HayeHue. Hanme-
HOBaHWE M 0003HaYCHUE (PYHKIIMOHAIBHBIX YacTeH, N300paKEHHBIX MPSMOYTOJIbHU-
KaMH, PEKOMEHJIYETCS BOUCHIBATH BHYTPh MPSAMOYTOJbHUKOB. COKpalleHHbIE HWIH
YCJIOBHbIE HAUMEHOBAHUS JOJIKHBI ObITh MOSICHEHBI HA TI0JIE CXEMbI B COOTBETCTBUHU
¢ pucyHkoMm 3.41.

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

DD1 DD2 DD3 DD4
K1551D3 K1551D4 Kesonprz o | KsemP12
20 | AW |00 0 W ; po[ MPr Qo[ 51 [5—[Bo] CPr Jaof oy
"~ D1 01 D1 3 D1 1 py|  [17 101 Q1 oy
A1 02 A1 D2 Q2 =5 D2 Q2 2%
ATy 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 )57/\/13 16 W
;(1) V3 *5B a2 *58 Igu
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 Mem(paTopoB

Eciau HeoO6X0 MO yTOUHUTH COOTBETCTBUE BXOJIOB U BBIXOJ/IOB OIpPE/IEICHHBIM
4acTaM (DYHKIIMOHAIBHON YacTH, COCTABHBIC YAaCTH MOKA3bIBAIOT TOPU30HTAIBLHBIMU
JUHUSMU ¢ orpaHuuutenasiMu. Pacnonararor nuHuu Hana (wim) nox YI'O coctaBHOM
yacTu (pucyHok 3.42).
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Pucynok 3.42 — ®parMeHT cXeMblI AJIeKTpUIeCcKor (QyHKIIMOHATBHOU
(G pPOBOTO YCTPOICTBA

3.17.3 llpunuunuanabHble CXeMbl UMEIOT OykBeHHO-LM(ppoBoi kox 3. [[Bo-
WYHbBIE JIOTHYECKHUE AIEMEHTHI Ha cXxeMe u300paxkartoT B Bujae YI'O, MOCTPOCHHBIX IO
npaBwiaM, yctaHoBiieHHBIM ['OCT 2.743-91 (pucynok 3.43).

Homepa KOHTaKTOB yCTPOMCTB YKa3bIBAIOTCA HaJ JIMHUSMU CBSI3U PSIIOM C CO-

oTBETCTBYHOIIMMU YI'O JTOrHYeCcKuX 3JIEMEHTOB.
[IpunuunuanbHas cxema ¢ 0003HAYEHUSIMHU 3JIEMEHTOB IU(GPOBON BBIYUCIIN-

TEJIbHOW TEXHUKU MOKa3aHa Ha pucyHke 3.44.
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Pucynok 3.43 — BpeMeHHas nuarpaMmma padoThl TH(PPOBOTO YCTPOUCTRA,
MPUBEACHHOIO Ha pUCYHKE 3.42

Hanpumep B01, C10.
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[Ipn Oonpwmoi rpaduyeckoil HACHIIIEHHOCTH JUCTOB JOMYCKAaeTCs NENUTh
1oJjie JINCTa Ha KOJIOHKH, PAJZIbl, 30HbI WM NPUMEHITh MeToJ KoopauHat. [lpu ge-
JIEHUM TOJISl JIMCTA Ha 30HbI KOJIOHKA 0003HauYaroT MO BEPXHEH KPOMKE JUCTa Cclie-
Ba HANpaBO MOPSAIKOBHIMH HOMEPAMH C MOCTOSIHHBIM KOJIMYECTBOM 3HAKOB B HO-
mepe (00, 01, ..., 10, ..., 20), a psiAbl — 1O BEPTUKAJIN CBEPXY BHU3 MPOMHUCHBIMU
OykBamMu JIaTUHCKOTO aidaBuTa 3a HCKIOYeHHEeM OykB / u O B COOTBETCTBUU C
pucyHkom 3.45. lllupuHy KOJOHKM NPUHUMAIOT PAaBHOW IIMPUHE MUHHUMAIBHOTO
ocHoBaHus nonsa YI'O sneMeHTa, a BBICOTY psila — paBHOW MUHHUMAJIbHOM BBICOTE
YT'O. O6o3HaueHne 30HbI COCTOUT U3 0003HAYEHUS psijia U 0003HAUCHHS KOJOHKH,



ed1010d 104 oxogodPun 1INOXd HONOIRUAINAIE HOHIIreMUMITHAAL THOWIRAD — £ € MOHAOUJ

BdolelAMT0d 1o
— 220 Yo 1T 0-£¥1Wd
S g8M YT 0 adv
Ok —_—
—— A1
£ 48] D{...H.mem 64 __U_u_uHmm_”_: T
5 %
:TIIJ. AR o7 3 qIed
z I
i VIV 5 ;
VIV g 21d
7o 14 g
YLV HAVRE
1 Tl SN S LW T Ar A4
14 WIFI g 11
g | LAODSCKL Ly 1w T L
MIDSOXL
£6 stk 7101 |7 NEAAIT
7] 554 7 04aa¥ (55 5 ZvaIad
7 = AT
- meQm R = ! v
| NETIIKL | 2 HaaV [ 2
- a(af = ]
224 o L e i O
20T £ i L|d
== vesA SMAaY G & Z HAY LW
VI .
L - HLETX LIy Frdd
56 B4
iy 1 ra \; Ar Al
710 TESAOIX L 0T 3 7 1
ATV TESMOIKL] (oMY LYK L s : . ]
SEAIETT Tatai YL |97 RERen)
7| 554 HEATOX LT Hafai .
577 J100XL NAAAE T LGy frdd
=77] dd4 MEFHEOSK LI [
ad4 o7 U.am £ I WDl | IIHHER
TR SRARTT - T godid
PLoII A 16 BEh INEY L¥ LT A
LOoowd HTILEL 7 L|a
EHIND WM o) VIVARIKL oo & | £ WAHMEY 9100H
M990 I0LEHY = laas aaalz 1'£dd -qIra IREO TS0 T
£aa aee+d arg+d

gLi~00ogdri+

131



O - NMOTNMOTNMOTANMOTANMOT-TNMOT-TNMOT-ANMO

|
1
~l

T

©

I9HOE BH BLOUIT KI'OIl MMHALY UdI HOHIIrBMIMIHUAAI HONOOhUALYAIE 19NOX0 LHOWIRAD — ¢ '€ MOHAIU]

T
sa <
g |9 8 8 LLVEVT >y,
f . 0L vevy Ai
9 60VEVT >,
: y |7 2 ¢ govevg og, [ H
zLX 9l I 9t
HUOL3d3u  »k 5 o= FZ0VEVT ¢,
40 z 9 € 90 vevd A:
g LHLSS LY <
g Z S0VeEvY
¢l Gl v g0 - L b |AOF
AR p LS > i+ z ;80 (1 rovevd “g TO
0L 9| ¢ o0
6 6 €L g 8
S0 o , |6 L0ND ¢
9. » = 04 90 ND
8 9
h 8 w % 4 \\H\
5 , b SOWD 9l
5 € L
iy / 9 4 [
91
vl a0 . 7 z S 2 F+Mj 15
g g1 8 8 9 r Vo181 EOND
L ¢ 7 i z1 189 ¥
Z |enmssiy | o 0L Z0ND g
3 9, | ws [&0}%» S 4 ¢
S 6 €L~ €0 c b L |k L0 WO z q
AT >+ e L 0nNd Ny |
14 |- ——————1 ¢l 4
&v ! e =i X
€ v } € 7 7 .
AT mi 50dany O
z 8- 6 Z —iLl HYLOA (€)zv
ANGSIN | 4
LAUSSIM [Z ¥g| 10 4+3 >
g I el 4
_(gog i ¢ F L +g
(L L-00JAS 7o | |
EVUISSIN |7 ] 4
c 9 V] = VHUSSLY | WMUSSI g 3 (Deo
¥ b 3 9 3 =
Ly
| | | | | | | | | |
Ll 0] 60 80 10 90 GO v0 €0 c0 10

132



3.18 Cxembl B TexHn4ecKoii fokymenTanuu ACY

OO6mue TpeboBaHUS K BBIMOJHEHUIO CXEM B TEXHUYECKON JokymeHTaruu ACY
ycranaBnuBaer ['OCT 24.302—-80, coryiiacHO KOTOPOMY Ka)KIbIil THUII CXEM HMEET
cBOM KOA: (pyHKIMOHANbHAS (ko1 4A), opraHU3allMOHHON CTPYKTYpHI (Kox 4b), aB-
tomaTuzauuu (kox 4B), npuHuunuaneHas (koa 4/1), cTpyKTypHasi KOMIUIEKCA TEXHU-
yeckux cpeAcTB (kox 417), coeanHeHni BHEIIHUX MPoBoJIoK (koA 4E), moakmtoueHuit
BHEIIHUX NpoBOJOK (ko1 4)K) u ap.

TpebGoBanuss k cxemam U mnOpuMeHsieMbiM YI'O periaMeHTHUPYIOTCS:
I'OCT 2.702-2000, I'OCT 2.708-81, I'OCT 19.002—-80 u I'OCT 19.003—80.

YcnoBHabie rpaduueckue o6o3HaueHus: TexHudeckux cpeacts ACY B cooTBeT-
ctBuu ¢ 'OCT 24.303—80 npuBenens! B Tadnuie 3.26. Pazmepst YI'O ycTaHOBIIEHBI:
b=1,5a;a=10 (15; 20 mm). Conepsxkanue cooOieHni n(MIM) CUTHAIOB YKa3bIBAIOT
YCIOBHBIMH 0003HAYCHHUSIMH Ha CBA3SIX MEXKIY dJIEMEHTAMH CXEM.

Tabnuna 3.26 — [lpumepsl 0003HAYEHUSI TEXHUUECKUX CPEJICTB

O6o3HaueHue HanmenoBanue
N
Ntw
- KommiekcHnoe yctpoiicTBo (o01iee 0003HaueHUE)
1,2b
YcrpoiicTBo (0611ee 0603HaueHue)
b
0,2a
. [udposast BEIUMCIUTETbHAS MAIITHHA
b
0,2a
Mammwuna nephopauoOHHOTO BEIYUCIUTEIEHOTO
AN KOMIUIEKCa
S
b
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[Tponoikenne Tadbauisl 3.26

O0o3HaueHue Haumenosanue

0,2a

V

Amnanorosas u aHaJ’IOFO-I_II/I(prBaH MalllMHa

S
Nl\
& S
e} 9
Y CTpoiCTBO TEPMUHAIBHOE
b
S b
(=)
YCTpOoMCTBO MOJATOTOBKH JTaHHBIX
S
0,2a
//\
S Cnenuanu3upoBaHHas BRIYUCIUTEIbHAS MalllHA

Monynstop, nemonynsarop I'OCT 2.737-68
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[Tponomxenne Tabauisl 3.26

O603HayeHue HaumenoBanue
S | Cranuus tenedoHHas aBTOMaTHYECKasi, HAIPUMED
IEKTPOHHOU CHCTEMBI
b I'OCT 2.739-68

0,7a

0,9a

CraHnMs NOMCKOBOTO YCTPOKWCTBA
I'OCT 2.754-72

%Y
0,5a

0,5a

Tabo 111 BBI30Ba MepcoHaia

BrruncnntenbHBINA KOMILIEKC

All

[Tepenarouii aOOHEHTCKHUI MYHKT (Ha HECKOJBKO

YCTPOMICTB)

Hakonurens Ha MAarHUTHOM JIEHTE
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[Tpogomxenue Tabauiet 3.26

OO0o3HaueHue HaummMeHoBaHue

\ / Y CTpoiCcTBO yIipaBiaeHUs] HAKOTUTEISIMU

Q

BriBogHOE neyaTaroniee ycTpoiucTBo

a
0,3a

UYeprexHbli aBTOMAT (TPadornocTpOUTENb)

Y CTpOUCTBO CONPSKEHMS

BreruncnutennHas QJICKTPOHHAA KJIaBUIITHAA
MalllMHa

Konuentparop
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[Tponomxenne Tadbauisl 3.26

O0o3Hauenue HaunmeHnoBaHue

QE Y CcTpoiCTBO 3aLIUTHI OT OMIHOOK

KonupoBanbsHO-MHOXKHUTEIBHOE YCTPOMCTBO

O‘O

<> IIpoueccop

3.19 I'pa¢gmueckuii MaTepuaJ IMIVIOMHBIX padoT

['paduyeckuii MaTepuan JUIIIOMHBIX paOOT BBITIOIHSETCS B BUJIE TJIAKATOB 10
I'OCT 2.605-68. Ha miakaTsl MOTYT BBIHOCUTHCSI MaTeMaTudeckue (popMyibl, Taod-
JUIBI U BCE BUbI WILTIOCTPAIIMNA: YEPTEKH, CXEMbI, TpaduKH, OCIUIIIOTPAMMBI, ITHK-
JI0- ¥ TAKTOTPAMMBbI, SKpaHHbie (hopmbl, hoTorpaduu u T. a. [Inakaram nprucBanBaeT-
cst nByxOyKkBeHHBINH KoJ [1J] 1 OHM BBIMOJHSIOTCS B COOTBETCTBUM C TPEOOBAHU SIMU
paszeinos 2 u 3.

Kaxnpiil miakar qoJpkeH UMeTh Ha3BaHue. Ha3BaHus BCeX IUIAKaTOB BBIIOJ-
HSIOTCS €IMHO00pa3HO, T. €. BbICOTa OyKB, THN IpudTa, TONIMHUHA JUHUA U KOH-
TPACTHOCTb Ha BCEX TUIAKATax JOJKHBI ObITh OJITUHAKOBLIMU.

VYrioBoil mTamn pa3MmeniaeTcss Ha 000pOTHOM cTOpoHe Makata. [Ipu BbINOJI-
HEHUHU IUJIAKaTOB C MOMOIIBIO rpaduyeckux ycTpoicTB BbiBoga [I9BM yrnoBbie
IITaMIIbl ¥ BCE HAJINUCHU BBINOJHSIOTCS Tobko Ha [IDBM. [omyckaercst yrioBbie
IITAMIIbl BBINOJHSITH B BUJIE OTACIBHOIO JOKYMEHTa COOTBETCTBYIOLIErO pa3zmepa u
aKKypaTHO HaKJIEMBaTh Ha 00OpOTHOM cTOpoHe Iiakata. [Ipu 3TOM Bce HaAmucu u
3anojHeHue Tpad yrioBOTo MITaMmia BRIMOTHSIIOTCS TOJIBKO C TIOMOIIBIO IPUHTEPA.

[Tpumep odopmiieHus IUIeBOM U OOOPOTHON CTOPOH TUTaKaTa MPUBEICH Ha
pucyHke 3.46.

137



Mopens pobora SCARA

IlepBoe 1 BTOpOE 3BEHBS

Y Y
Lz §
=
AN X <)
2 = S L L
L = b
=
X
x = f(q1,q12:0,1,) = Ly cos gy + L, cos gy,
V= /y(q1,412,0,1,) = Lysing, + L, sing),
Kunemaruueckas MoIenn [TepBoe, BTOpoe 1 4eTBEpTOE 3BEHBS
Y,
S
=
L g
2
L q4
=
X

x=L cosq, + Lycos(g; +q,)+tcos(q, +q, +q3)
Yy =L;sing, + Lysin(qy + q,) + tsin(q, +q, +q3)

Tpetse 3BeHO YeTBepTOe 3BEHO CucTeMbl KOOpAMHAT
Z]
/
Z g
L
§ \Z N
a 0 - 942
4
94 =4, +Aqy
z=12z, +Agq; Ly 9
Ly 1
L01 /N >

B 22’23’ Z4

x=L cosq, + Lycos(q, +q,)+tcos(qg,+ g, + ¢q3)

y=Lysing, + Lysin(q; + q,) + tsin(q, + g, + q3)
z =1L,

JInuenas CTOpPOHA

Pucynok 3.46 — [Ipumep oopmienus miakaTta
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FYUP.XXXXXX.XXXTIT1

Jlumepa| Macca Macwmab|
Usm| JI.| Ne dokym. |[llodn. |Hdama Modenb po6oma
Paspa6. |Cmydenm -
[pos. Pykoeodumerb S CA RA
T.koHmp. | KoHcynbmarm Toom | —

PeueH3. | PeueHsenm
H. koHmp.|HopmokoHmponep|
Yme. Bas.kagpedpol

CY, ep. 422401

O06oporHas cTopoHa
Pucynok 3.46, nuct 2



MHNPUJIOKEHME A
(o0s13aTesIbHOE)
IIpumep opopmiteHusi 3asiBJIeHUSI HA YTBEPKAeHHEe TeMbl TUIJIOMHOI0
npoekrta (padornl) (k nyHkTy 1.1.6)

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

cryaeHra rp. 422401
Pri6akoBa Uropst iBanoBuua
(pamunms, UMs1, OTYECTBO)

220022, Munck, ya. Cyxapesckas, 1. 54, kB. 8

(OYTOBBIN UHACKC U IOMAITHUHN aapec)
Jlom. Tenedon 213 61 89
Mob6. renepor 613 90 14

JAdABJNTEHMNE

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

AjanTuBHas TeJaeMeTpUUECKas CUCTeMa

« » 200 T IHonnwnce
(mara)

PykoBoautenb  Menemko Makcim AjeKceeBHd,

KaHJI. TEXH. HAYK, JJOLEHT
(®UO nonHOCTHIO, YUeHas CTEIICHb, 3BaHUE)

Mecto pabotel  PVYII «MHHCKHI aBTOMOOHIIbHBIH
3aBOJ»

JlOJIDKHOCTE  BEAYIUNA UHXKEHEP

CiyxeOHblii Tenedon 24416 11

Crax paboThl HA MH)KEHEPHBIX JTOJDKHOCTAX 20 jeT

Wupaekc, nom. agpec 220010, MuHCck,
ya. Keapiiko, 1. 14, k8. 20

Jom. tenepon 263 14 18

Mo6. trenepon 71511 15

«Coenacern pykosooums OUNIOMHBIM NPOEKMUPOBAHUEM )
[Tonnuck pykoBOIUTENS

C Brimyckaroiei kadeIpoil CorracoBaHo « » 200 T
(mata)
PykoBoauTtens npeqiuIuIOMHON npakTuku  [loonuce (H. A. CronbaHoB)
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NPUJIIOKXEHUE b

(o0si3aTesibHOE)

IIpumep opopmiteHusi TEXHHYECKOTO 32aHUA 10 JUIIJIOMHOMY
npoekry (padore) (k mynkry 1.1.10)

MunucrepcTBo oopa3oBanus Pecnyonuku benapych

5 Yupex/enue 00pa3oBaHus
BEJIOPYCCKUNU I'OCYJAPCTBEHHbBIM YHUBEPCUTET MTH®OPMATHUKHN U PAANOSJEKTPOHUKNU

DakynbTeT NTuy Kadempa CVY
CnenuanpHocts  1-53 01 07 Cnenuamuzanus 01
YTBEPXJIAIO
3aB. kadeapoii
« » 20 I.
3AJIAHUE

10 JUIIOMHOMY NPOeKTy (padore) cTyAeHTa

Bonkooii Onmnun MuxaiiiioBHbI

(pammmust, UM, OTIECTBO)

1 Tema mpoekta (paboter):  CHcreMa IporpaMMHOTO YIIpaBIeHUS ppe3epoBaHUEM

YTBEPKJICHA IIPUKA30M II0 YHUBEPCUTETY OT  « » 20 1. Ne

2 Cpok cjauu CTY/IEHTOM 3aKOHUEHHOH paboThl

3 UcxonHble JaHHBIC K IPOCKTY:  Veunue pesanus Fp= 5 kH; MUHUMATBHBI 1uaMeTp

o0pabaTbiBaeMOil OKPYKHOCTH Diin = 100 MM; MakcuManbHasi KOHTypHast CKOPOCTb 00pabOTKH

Vo max = 0,02 M/c; Macca ucnomauTenbHOrO Mexanu3Ma m = 720 kr; geuraremu — [IBB-112 m;

nrar BuHTa P = 10 MM; cuiia npeaBapuTeNbHOro Hatsra raiiku Fy =120 H.

Haznauenue pa3pa60TKH: OLCHUTH BIIMAHUC HCUJACHTUYHOCTHU CIICAAINNX IMPUBOJOB, U3MC-

HEHUM CTaTHYECKHUX MOMEHTOB B HCIIOJIHUTEILHBIX MEXaHU3MAaX U APYTux q)aKTOpOB Ha BCIIMYUHY

KOHTYPHOU OIIMOKHU, OCYIIECTBUTH MEPHI 10 MOBBIIIEHUIO TOYHOCTH He MeHee ueM Ha 20 %.

4 CopeprkaHue MOSICHUTEIBHOM 3aMMCKH (TTepedeHb MOIIeKAIINX pa3padoTKe BOIIPOCOB):

Beenenue

1 Cucrema YITY rpynmoit cenapaTHbIX cleIsIIMX MPUBOJOB (hpE3epHOTO CTAHKA.

2 CHHTE3 CUCTEMBI COTIaCOBAHHOI'O YIIpaBJICHUA.

3 TexHUKO-IKOHOMUYECKOE 00OCHOBAHUE TIPEITIOKEHHH 110 COTIIACOBAHHOMY YIIPABJICHHUIO

MIPUBOJIAMHU.

4 Mepornpusitus, obecrieunBaroriie 6e3aBapuitHy0 paboTy 000pyA0BaHUS TP OTIAIKE PETy-

JIATOPOB COTJIACOBAHHOI'O YIIPABJICHUSA CIICAAIIMMU ITPUBOJAAMU.

3aKIr0YeHnE
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5 Ilepeuenp rpaguuecKux MaTepHalioB (C TOYHBIM yKa3aHHEM 00S3aTeNIbHBIX YepTexKei):

UYeprex obmero Buaa (BO) — dopmar Al, nucr 1.

DyHKIMOHATBHAS CXeMa CIesIIero dekrponpuBoaa (32) — popmar Al, mucr 1.

CTpyKTYypHBIE CXE€MBbI YIIPABJICHHS IPUBOJAMU TP ABTOHOMHOM M COTJIACOBAaHHOM
ynpasineann (91), popmar Al, auct 1.

Cxema anropuTma corsiacoBaHHoro yrpasienus npusogamu (I11), dopmar Al, nuct 1.

Pacuernble rpaduku TpaeKTOPUU JBUIKEHHS KOOPJAMHATHOTO CTOJIA C AETANBIO U dKCIEp -
MeHTajbHbIe 3aBucuMoctu (PP), popmar Al, nuctoB — 2.

6 CoaeprkaHue 331aHUA [0 TEXHUKO-9KOHOMHUYECKOMY 000CHOBAHHUIO.
Pacuer sxoHoMu4YecKol 23PEKTHBHOCTH OT BHEAPCHUS PETYIISTOPOB COTTIACOBAHHOTO yITpaBIIe-
HUS CIEASIIMMU AJIEKTPOIIPUBOJIAMHU.

3amanue BbIIall T. JI. CuakeBuu

7 ConepxaHue 3aJaHus 110 OXpaHe TPyJa M IKOJOTHUECKONW 0€301MacHOCTH, PECypco- U IHEPTO-
coeperxxenno. HacToammii myHKT BKJIIOYAETCS B 3a/laHUE Ha MPOCKTUPOBAHUE IO PEIICHUIO0 Ka-
dbenpsl. B aToM citydae HE0OX0IUMO yKa3aTh KOHKPETHOE HAMMEHOBAHUE pa3zena.

Pa3paborate MeponpusTus, odecneunBaromye 6e30MacHy0 HaIaaKy obopyaoBanus dpesep-
HOTO CTaHKa MPH IMYCKO-HAJAJOYHBIX paboTax.

3ajanue BIIAT JI. A. Tletpos
KAJIEHJIAPHBIN TIJIAH
Ob6bvem Cpok BbI-
HaumeHnoBaHMe 3TanoB JUIUIOMHOTO ITPOEKTA
(paGoTs) 3T(e)1/na, MOJIHEHUS [Mpumeuanue
0 JTamna

COop 1 U3yueHrne MaTepuasoB MO MOBLIIICHUIO
TOYHOCTH (ppe3epOBaHUS 15-20 | 27.01 -14.02 BO, 02
Pacuer nuHamMHuecKUX XapaKTEpPUCTUK, aHAIHU3
TOYHOCTH NPHUBOJIOB U (hpe3epoBaHMUS 20—-15 17.02 — 14.03 o1, PP
CuHTE3 perynsaTopoB COINIACOBAaHHOTO YIPaBIEHUS,
pa3paboTKa alropuTMOB 20-15 7.03 —04.04 21, PP
Pacuet sxoHOMHYecKOH 3¢ pekTuBHOCTH 15-20 | 07.04-30.04
Pa3paboTka MeporpusTHii no 6€30macHoOCTH 10 07.05—-16.05
Odopmrenue rpadguueckoro Marepuaia u MosSCHU-
TEJIbHOM 3aMiCKH 20 19.05-10.06

Jlata BbIIaun 3a/1aHUS PykoBoautenn A. 5. Ponun

3aaHue IPUHAI K UCTIOTHEHHUIO 0. M. BonkoBa
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HPUJIO’KEHUE B
(o0si3aTesibHOE)
IIpumep opopmiieHUS TUTYJIBHOIO JUCTA NOSACHUTEIbHOMN 3aNIMCKH
K IMIIOMHOMY NPOeKTYy (K myHKTy 1.2.6)

MunuctepcTBO 06pazoBanus Pecryommku benapych

_YupexzeHne 00pa3oBaHus
BEJIOPYCCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET
NHO®OPMATUKU 1 PAIIMOSJIEKTPOHUKIN

®dakynbTeT WHOOPMAIMOHHBIX TEXHOJIOTUHN U YIIPABICHUS

Kadenpa cucrem ynpasieHus

K 3awume oonycmume:

3aBenytromuii kadenpoit CY
A. TI. Ky3nenos

I[TOACHUTEJIbBHASA 3AITMCKA
K JIUIIJIOMHOMY IPOEKTY
Ha TEMY

JIABEPHASA CUCTEMA ABTOMATHUYECKOI'O
COITPOBOXKJIEHMS 11O HAITPABJIEHUIO

bI'YUP AIT 1-53 010701 064 113

Crynent B. M. Cunopenko
PykoBonutens H. I1. XKypaBcknii
KoHcynpTaHTHI:

om kagheopwvr CY A. B. TlaBnoBa

1O 9KOHOMUYECKOU Yacmu I'. A. XaputanoBuu

no oxpane mpyoa (IKOA02U4eCcKol
bezonacHocmu, pecypco- u dHepeo-

cbepeoicenuro) JI. A. KopOyT

HopmoxkoHTponep I'. C. BonkoBa

Penenzenr H. I1. UBaHoB
Munck 2010
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HPUJIOXKEHMUE T’

(o0s13aTesIbHOE)

IIpumep opopmiieHus nepeyHsi 31eMeHTOB (K nyHKTy 1.2.18)

Hos. Haumenosanue S Ilpumeuanue
0bo3Hau. B
KonzaeHncaropsl
C1 Uun Tantanossiit B-6.3 B 10 Mk® + 20 % 1 Epcos
C2,(C3 Uun kepamuueckuii 1206-Y5V-0,1 mx® £80 — 20 % 2 Epcos
4...C17 Uun kepamuueckuit 1206-NPO-39 n® + 5 % 14 Epcos
Cl18...C22 Uun Tantanossiii C-6.3 B 22 Mmx® + 20 % 5 Epcos
Mukpocxemsl
DA1 ADT705BR 1 Analog Devices
DA2 ADR127AUJZ-R2 1 Analog Devices
DA3 TPS60111PWP 1 | Texas Instruments
DD1 ADG659YRU 1 Analog Devices
DD2 C8051F310 1 Silicon
Laboratories
DD3 INTAHC273ADW TY Pb 14513714.004-07-95 1
DD4 DS1305EN 1 Maxim
DD5 ATASDB642D-TU 1 Atmel
DD6 INTAHC14A4D TY Pb 14513714.004-02-95 1
DD7 INTAHCT744D TY Pb 14513714.004-03-95 1
GBI barapes nutuesas CR1220|1 HF 1 Panasonic
I'VUP XXXXXX XXXII23
Hzm |Jlucm| Ne ooxym. | Iloon. {Jama
Paszpab. Heanos Jlum  Vlucm Ylucmos
IIpos. Ilempos ‘ T ‘ / 35
T.xoump. | Cudopos IInama 610xka usmepenus
H.xoump | Bacumves Ilepeuens anemenmos OTT, 2p. 510205
Yme. Muwixun
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Hos. Haumenosanue 3 llpumeuanue
0bo3nau. N
HALl 3BoHOK Mnbe3okepamuyeckuit 311-25 JIDKI'K.433631.003 TY 1
Pesucropsl
RI1, R2 MF-25-2,67 xOm £ 0,1 % 2 CummeTpoH
R3...RS | MF-25-249 Om = 0,1 % 3 CummeTpoH
R6...R11 | Yun 1206-10 kOm £ 5 % 6 Yageo
R12 Yun 1206-220 Om = 5 % 1 Yageo
R13 Yum 0805-10 Om £ 5 % 1 CummeTpoH
R14 Yun 0805-1 Om £ 5% 1 Yageo
VD1...VD4| duon LL4448 TY Pb 07601151.004-94 4
VDS, VD6 | Crabunurpon BZV55-C6V2 TY Pb 07601151.007-95 2
VD7 Hunom MBRO530FE1 1 | ON Semiconductor
VTl Tpanzucrop FV303N 1 Fairchild Semicon-
ductor
Fairchild Semicon-
VT2 Tpanzuctop NDT452AP 932-632 Farmel 1
ductor
XP1 BUJIKA HA IUIATY USB TYPE B (C8317-04DFHSW0 1
42-708-98 ELFA
XS1 Pozerka Ha tuiaty SD-52202-1617 1 | Molex Incorporated
Z01 Pesonatop xBapuessiii Q 1 MI'u MQ1-5-30/50 1 Jauch
202 Pesonarop xBapuessiii Q 0,032768 MI'n MEA32-12.5-30 1 Jauch
Jlucm
T'YUP XXXXXX XXXIID3 2
Hsm.|Jlucm|  Ne ookym. IHoon. |/lama
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MHNPUJIOXKEHUE [
(o0s13aTesIbHOE)
IIpumep oopmiieHNs1 BeIOMOCTH JOKYMEHTOB K IMUIIJIOMHOMY
npoexkry (k mynkry 1.2.19)

Obosnauenue Haumenosanue Hononiumens-
Hble c8eOeHUs
TeKCcTOBbIE JOKYMEHTHI
BI'VUP JI1 1-53 01 07 064 IT3 T[TosicCHUTEIbHAS 3aITHCKA 78 c.
OT3BIB PyKOBOIAUTES
Penensus
AKT 0 BHEJIpEHUH
I'padnyeckne JOKYMEHTHI
D %) qIry
T'YUP.421415.001BO PESCPHBIN CTAfoK € Dopvar Al
OO0muit BUI
b
VP 421415.002732 JIOK yIPaBIICHUSI HHCTPYMEHTOM dopyiar Al
Cxema (yHKIIMOHATbHAS 3JICKTPUIECKast
[VIP.421415.00331 Cucrema ympasienus ppezepoBaHreM Gopwar Al
CxeMa CTpyKTypHas dJIEKTpUUYECKas
Cucrema aBJie e3epoBaHue
T'YUP.421415.004T1] HCTEMA YNPARICHIA PPESCPOBIRMEM | (o)
Cxema anroputma (GyHKIIMOHUPOBAHUS
TpaekTopust IBUKEHHS PEXKYILETO UH-
I'VUP.421415.005PP CTPYMEHTA ®opmar Al
PacuetHbie popmyibl U rpaduku
TpaekTopust IBH>KEHHS PEKYILETO UH-
I'VUP.421415.006PP CTPYMEHTA ®opmar Al
DKCnepUMEHTaIbHbIE JaHHbIE
IIporpamma «JIBrxeHUE)
TYUP.421415.007T1]1 porp . dopmar Al
Cxema anroputma
BI'YUP JI1 1-53 01 07 064 /{1
Hsm. | JL MNe doxym. Hoon. | Jdama Jlum  Vlucm | Jlucmos
Paspab. | Cmyoeum 08.06.09 | Cucmema npoepammiozo ynpas- | T| 78 78
Ilpos. Pyrosooumens 10.06.09 JeHUs d)p €3eposaHuUeM
T.xoump. |Koncynomanm 15.06.09 Bedomocms OUNIoOMHO20 Kaqbedpa Ccy
Vme. 3ae.xagpeopoii 17.06.09
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IHPUJIOKEHME E
(o0si3aTesibHOE)
IIpumep oopmiieHHs 0T3bIBA PYKOBOAMTEJIA TUIIJIOMHOT0 NPOEKTA
(k mynkry 1.4.1)

OT3bIB
Ha JIMTUIOMHBINA TPOEKT CTYACHTKH (PaKyybTeTa HH()OPMAIIMOHHBIX TEXHOJIOTHI
U yIIpaBjICHUS YUpeKIeHUs 00pa3oBaHus «benopycckuii Tocy1apcTBEHHbBIH YHUBEPCUTET
UH(OPMATUKH M PATHOITICKTPOHUKH
Mockanenko Oabru HukonaeBHEI
Ha Temy: «CrucreMa nepeaadn JaHHBIX)

Ha Bpems aumiomMHOro mpoeKTupoBaHus nepes ctyaeHTkoin Mockanenko O. H. 6bI-
Jla TIOCTaBJIeHA 3aj/laya pa3paboTaTh BEICOKOCKOPOCTHYIO CUCTEMY IMEpe/layu TaHHBIX T10 3a-
HATHIM TeJIC(POHHBIM JTUHUSIM. TeMa SBISETCS aKTyaJlIbHOM, T. K. MHOTHE aOOHEHTHI, UMEI0-
I[Me JA0Ma KOMIBIOTEPHI, JJI1 BBIXOJA HA KOJUIEKTHUBHBIE CETH NEPEAaud JAHHBIX HUMEIOT
TOJIBKO TeJIe(POHHYIO JTUHUIO CBS3H, MO0 KOTOPOM MOT'YT BECTUCh MHTEHCUBHBIE PAa3TOBOPHI.
[Ipobnema «mocieaHedt MUIU» TpH pa3padOTKE BHICOKOHAEKHBIX CHUCTEM Tepeaadd JaH-
HBIX SIBJISIETCSI OCHOBHOM TP CO3JaHUU MOJAOOHBIX CHCTEM.

Mockanenko O. H. Ha ocHOBaHMHM aHaNu3a OOJBIIOTO KOJMYECTBA CIEIUATH3UPO-
BaHHOM JHUTEpaTyphl MpOH3BeTIa BHIOOP YACTOTHOTO AUana3oHa JJIs IMepeaadd JaHHBIX B
000WX HaIpaBICHUSIX U MPEAIOKIIA I MOBBIIMICHHS JOCTOBEPHOCTH Mepenadynd nHpopma-
MU IPUMEHUTH PEIIAIOINIYI0 OOPaTHYIO CBA3b.

B nporecce npoektupoBaHus ObLIN pa3pabOTaHbl aNTOPUTMbI (PYHKIIMOHUPOBAHMS,
CTPYKTYpHbIE W TpPUHIHUINHUATIBHBIE cXeMbl. Cucrema pa3paboTaHa Ha COBPEMEHHOW »ie-
MEHTHOM 0a3e ¢ UCTOIb30BaHUEM PIC KOHTPOJLIEPOB.

[IpuBeneHHbIE pacueThl U MPOrPaMMHOE OOECIeUeHne — ITO Pe3yabTaT BBICOKOI(]-
(dbexkTuBHON pabOTHI HAJ TEMOW U YMEHHsI UCIIOJIH30BATh TEXHUYECKYIO JIUTEPATYPY U MPH-
MEHSTh Ha MPAKTUKE 3HAHUS, TTOJIYYCHHBIE 32 TOJIbl 00YUCHHS B YHUBEPCUTETE.

PabGoTa Haj mpoekToM Bellach pUTMHUYHO M B COOTBETCTBUU C KaJIeHJIapHBIM Trpadu-
koM. [losicnuTensHas 3anucka u rpadpuyeckuii Mmarepuain opopMIIEHBI aKKypaTHO U B COOT-
BercTBUU ¢ TpeboBanusimu ECKJ/I.

Pe3ynbTaThl, ONy4eHHBIE B AUILIOMHOM IMPOEKTE, UCIOJIb30BaHbI B pa3paboTKe cHu-
CTEMBI TIepefauu JAUCKPETHON WH}OpManuu, KOTopas peKOMEHJOBaHA K CEPUITHOMY BHI-
MyCKY, O YeM CBHUJICTEIILCTBYET AKT BHEAPEHMUS, MPUSIAraeMbIil K MOSICHUTEILHON 3aIHCKe.

Junnomuseiii mpoekT Mockanenko O. H. cOOTBETCTByeT TEXHHUYECKOMY 3a/IaHMIO,
OTIUYAETCS TIIYOOKOW MPOpaOOTKOW TEMBbI M BBIIIOJIHEH C MPUMEHEHHEM COBPEMEHHBIX
MIPOTPECCUBHBIX TEXHOJIOTH.

Cuwrato, yto Mockanenko O. H. ocBomia TeXHUKY WHXXEHEPHOTO TMPOCKTUPOBAHUSI TEX-
HUYECKUX CHCTEM, IMOJI'OTOBIICHA K CAMOCTOSITEILHOM pabote 1o crermmansHocT 1-53 01 07
«MHbOpMaITOHHBIE TEXHOJIOTHH U YIIPaBIICHHE B TEXHUYECKUX CUCTEMax» U 3aCTyKUBACT NPH-
CBOCHUS KBATU(DUKAIIMH WHXKEHEPa 10 MH(HOPMAITMOHHBIM TEXHOJIOTUSIM U YITPABIICHUIO.

PykoBoaurens mpoexra:
I-p TEXH. HAyK, HAYAJIbHUK CEKTOpa

uHpopmannoHHbix TexHonoruit HAH benapycu M. H. Peyr
MHOJIIIHUCH

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 (haKynbTeTa HHPOPMAIIMOHHBIX TEXHOJIOTUNA U YIIPaBICHUS
VYupexnenus oOpazoBanus «benopycckuil rocy1apcTBEHHbIN YHUBEPCUTET HHPOPMATUKHI
U paanodnexTpoHukn» Pagesnua Cepres MBanoBuda Ha Temy:
«YCTpOHCTBO KBAHTOBO-KPUOTOIPAPHUECKOTO 3aKPBITH HHPOPMALIUN

JunnomHblid TpoekT ctyneHTa Pamesuua C. M. cocTOUT M3 CeMU JIMCTOB IpaUIECKOTO Ma-
Tepuasia v 161 cTpaHuIbl TOSICHUTEIBHON 3aMUCKH.

Tema mpoekTa sSBISETCS aKTyalbHOM U TIOCBSIIIEHA Pa3padOTKe CUMILIEKCHON ¢ aCHHXPOHHO-
CHHXPOHHBIM PEKHUMOM TE€peiaud, C KBAHTOBO-KPUNITOTpaPUIeCcKOi 3amuTo nupopmanuu (HaH-
HBIX U PEYH) CHCTEMBI epenadyn nudpoBoii nHpopmanuu. Pa3paboTka TaHHOTO YCTpOWCTBa 00y-
CJIOBJICHA HEOOXOAMMOCTBIO CO3/IaHUs CPEJICTB CBSI3U, HAJECKHO 3alIUIIEHHBIX OT HECAHKIIHOHUPO-
BaHHOTO JIOCTYIIA.

[TosicuuTenpHas 3amKCKa MOCTPOEHA JIOTHYHO U MOCIEA0BATEIbHO OTpaXkaeT BCE ATAIbl pas-
pabOTKHU B COOTBETCTBUU C KaJCHIAAPHBIM IIJIAHOM.

B nosicHuTebHOM 3amrcKe JOCTATOYHO TOJIHO ClIeJIaH 0030p COBPEMEHHBIX KpUIITOTpaduye-
CKHX METOJIOB T€HEpPAIMH CEKPETHOTrO KJF0UYa, YETKO M3JIOKEHBI METOJbl TEHEpAllUU CEKPETHOTrO
KJIF0Ya B KBaHTOBOM kpuntorpaduu. Pazpaboransl cxema npoaBHKeHUs HHGOPMAIIUU B KBAHTOBOM
KpunTorpaduu, KOHCTPYKIUH MEePENaoero U MPUHUMAIONIEr0 YCTPOICTB; BRIOPAHBI HCTOUYHUK U
JNETEKTOP €IUHUYHBIX (POTOHOB; MPEIOKEH MEXAHU3M, YIPABISIOMINUN MOIsIpU3alel OTIpaBIise-
MBIX B KaHaJl CBSI3U (POTOHOB, KOTOPBI OCHOBAaH Ha MCIIOJIb30BaHUH OMMOP(HOM MbE303JICKTPHY C-
CKOM OajKky B Ka4eCTBE MUKPOUCIIOIHUTEIBHOTO ycTpoiicTBa. [Ipon3Benen BbIOOp MeTOa Tiepeia-
YU JBOMYHBIX CUTHAJIOB, pa3pabOoTaHbl airOpUTMbl (DYHKIIMOHMPOBAHHUS, CXEMBI CTPYKTYPHBIE W
NpUHIMIIKAATIBHBIE. B mpoekTe mpuBeneH TyOOKHUN aHAIUTUYECKUN 0030p HAyYHO-TEXHUYECKON
JUTEPATYpPHl, [I€ PACCMOTPEHBI BCE BOIIPOCHI, KACAIOIINECS TEMBI poeKTa. [[puBeeHHbIE pacyeThl
U MPOrpaMMHOE oOecriedyeHre CBUETENLCTBYIOT O MIyOOKHX 3HaHMX cryaeHTa Panesuua C. 1. B
00J1aCTH TIPOCKTUPOBAHMSI MOJOOHBIX CHCTEM, YMEHUU PabOTaTh ¢ TEXHUUYECKOU JUTEPATYpOd U
MPUMEHSATH Ha MPAKTUKE HAanOOJIee pallMOHAIBLHBIE PEIICHHUS.

[To kaxx1oMy paszeny u B IIEJIOM 0 TUIITIOMHOMY MPOEKTY MPUBEIEHBI apryMEHTHPOBAHHBIC
BBIBOJIBI.

[TosicuutenpHas 3amucka U rpaguueckuii Marepuan ohopMIIEHBl aKKypaTHO MU B COOTBET-
ctBuu ¢ TpedboBanusmMu ECKJI. Cunrtaro, 4To mnpencTaBieHHbIE MaTepPHalbl MOTYT OBITh UCHIOIB30-
BaHBI MPU pa3pabOTKe MPOMBINLIEHHBIX CHUCTEM, a TaKXe CTYJACHTaMH TPU HU3yYEHHUU COOTBET-
CTBYIOIIUX Pa3/eNIOB TUCHUIUTNHBI « Teopus nepegaun HHPOpMAaII.

3ameqaHus:

— MIpU pacyeTe YHUClIa CTPOUTENBHBIX JUIMH B BbIpakeHUHW (7.1) AnuHA pereHepaTHBHOTO
yuactka npussTa 80 kM, B TO ke Bpemsi 1o T3 paccrosinue nepeaaun 10 100 km;

— IIPU pacyeTe NOMEXOYCTONUMBOCTH HE YKa3aH TUII TOMEX, KOTOPbIE AEUCTBYIOT B JINHUHU CBSI3H;

— IIPH pacyeTe y3/1a TaKTOBOW CHHXpoHHU3amu# (C. 89) OTCyTCTBYeT 0OOCHOBaHHME BBIOOpA
JIECATUTAKTHOTO peructpa casura DD3.

B menom AWTUIOMHBIA TMPOEKT BBHITIOJHEH TEXHUYECKU TPAMOTHO, B MOJTHOM COOTBETCTBUH
C TEXHUYECKHUM 3aJlaHUEM Ha TPOSKTUPOBAHUE M 3aCTy>KUBAET OIEHKU JECATh 0AJUIOB, a JUILIOM-
Huk Panesuu C. U. — npucBoeHus kBauUKaIy HHKEHEPa 0 aBTOMAaTHYECKOMY YIIPABICHUIO.

Penenzent
KaHJ. TeXH. HayK, Ipodeccop
kadenpst UTAC 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)

YTBEPXIAIO
[IpopekTop no yueOHoi pabote

E. H. ’KuBuniikas
2010 .

AKT BHEJIPEHUA

PE3yNbTATOB JUIIJIOMHOTO IMPOEKTA B YUEOHBII MpoLecc

MpbI, HUKETOANUCABIINECS: HAYAIIBHUK YUY€OHO-METOANYECKOTO YIPABICHUS
CmupaoB B. JI., 3amectutens nekaHa (akyyibreTa HHOOPMALIMOHHBIX TEXHOJIOTHI U
ynpasieHus 1o yueOHoi padore Cronbanos H. A., 3aBeayronuii kadenpoit cucrem
yrpasieHus MapkoB A. B., ¢ oqHON cTOpOHBI, 1 ucnionHutens [ 'vis [1. I'., cTygeHt
rp. 422402, ¢ npyrou croponsl, coctaBunu Hacrosmmi AKT BHE/IPEHUS pe-
3yJbTaTOB JUIUIOMHOTO MPOEKTa Ha TeMy: «YCTpOHCTBa LU(PPOBONH MOIYJIALUU U
JTEMOAYJIALII.

[To pe3ynpraraM, IMOJTYYEHHBIM B JIUIIJIOMHOM MPOEKTE, IMOATOTOBIEHBI METO-
JTUYECKUE yKa3aHUs, IOCTaBiIeHa JlabopaTtopHas padota «l{udpoBbie BUIbI MOIyS-
uuuy 1o aucuuiuinae «TeneMexaHuka» uisi CTYJIEHTOB cnenuaibHoct 1-53 01 07
«MH(popMalOHHBIE TEXHOJOTUN U YIIPaBJICHHE B TEXHUYECKHX CHUCTEMax», paspa-
00oTaHa METOJMKA MCCIIEOBaHUs CIEKTPOB CHUTHAJIAa U MMOMEXOYCTOMYMBOCTH, MpPE-
JIO’K€HA METOAMKA TeHEPUPOBAHUS NHIUBUTyAJIbHBIX 3aJaHUM.

VYuebusbiit 3pdexT paboThl 3aKIO4YaeTCs B MOBBIIIEHUHA YPOBHSI MOATOTOBKH
CTYJIEHTOB B 00JIaCTH TEOpUU Tepeaadn nH(popMaluu.

1. Hayaneauk YMVY HUcnonuurens
B. JI. CmupHoB J.T'. I'nnb

IIOAIMNCH IO CH

2. 3am. nekana 1o yueOHou padore ®DUTuY
H. A. Cron6anos

oA CH

3. 3aBenayromuit kadpeapoit CY
A. B. Mapkos

oA CH
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HPUJIOKEHUE K
(cmpaBo4HOeE)
IIpumep opopmiieHHus CIPABKHU 0 BHEAPEHUHU Pe3yJbTATOB AAHHOM
padoThl (k myHKTy 1.5.3)

CnpaBka
O BHEJIPEHUU PE3yJIbTATOB TUIIJIOMHON PaOOTHI
Ha TeMy: «Cuctema o0ydeHHs KaTuOpOBKH POOOTOBY
cTyneHTa (akyabTeTa HHOOPMAITMOHHBIX TEXHOJIOTHHN U YIIPaBICHUS
Yupexnenus oOpazoBanus «benopycckuii rocyapcTBEeHHbIN YHUBEPCUTET
MHPOPMATUKU U PATUOITCKTPOHUKI
Knumunka Anekcanapa CepreeBruua
B pou3BOJICTBO Ha PYII « MUHCKMI 3aBOJ] aBTOMATUYECKUX JIMHUI

P33pa6OTaHHOG IIporpaMMHOC oOecricueHue 1 MCTOJHKa KaJII/I6pOBKI/I IIPUMCHC-

HBbI B CUCTEMC YIIPABJICHHA IIPOMBIIIJICHHBIMHA pO6OTaMI/I, YTO IMO3BOJJINJIO 3HAYUTCIb-

HO COKpPATUTHh BPCMs Ha IIOATOTOBKY IIPOHU3BOACTBA.

3am. riaBHOrO MHX)eHepa M3AJI H. . Munun
HOJIIUCH
HauvanpHuk niexa C. A. Cepreesn
HOJIIUCH
MIT

150



HNPUJIOKEHUE JI
(o0si3aTesibHOE)
Pa3mepsbl noJieil TeKCTa, pacnosioKeHnue 3aroji0BKoOB,

MOPSAAKOBOI0 HOMepa CTPAHUIIbI HA JiucTe popmaTa A4
(k mynkram 2.1.25 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 nosne 20 mm

250 mm (40 £+ 3 cTpOKH)

Ilpobenvnas cmpoka

BTOpPOro pasaeja

Ilpobenvnas cmpoka

2 3ATOJIOBOK BTOPOT'O PA3JIEJIA
MPONOJI)KEHUE 3ATOJIOBKA PA3JIEJIA

2.1 3aroy10BOK mepBoOro nojapasjaesia

TeKcIr IIEpBOTO MOJpa3aecia

I IIpobenvnas cmpoka

IIpobenvnas cmpoxa

2.2 3aroJi0BOK BTOPOIo moapaszaeJa >

2.2.1'I1epBbIii TyHKT MOJpa3aesa

JleBoe moie 30 MM, HE MeHee

I Ilpobenvras cmpoxa

5 3Ha1<013>

2.2.2 BTOpO#1 MyHKT Ioapasaena
BXOJSAT CIEAYIONINE OJIOKU:

297 MM

0)

10 3HakoB 1)

NPEbABISIIOTCS TPEOOBAHUS:

2)
B)

[Ipumeuanne —

[IpaBoe nosne 15 MM, HE MeHee

[Tocnennss ctpoka TekcTa

5 3HaKOB
) TTosicHEHUE CHOCKH

Hwxuee mone 27 MM

OT HIKHETO Kpas JHcTa
110 KOJIOHITUGPHI 17 MM

23
!
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6 3AT'OJIOBOK HHIECTOTI'O PA3JIEJIA

IIpobenvnas cmpoka

6.1 3aro0BOK NIEpPBOTO MOAPA3eia MEeCTOro pasaesa

6.2 3aroi0BoK BTOPOro Mojipasjiesna MecToro pa3aena
[IpuBeneHHBIM K Bally ABUIraTENIsl MOMEHT
KI* M2, BEIYHCIISAEM 110 (hopMyITe

MHCPLUHH HAarpy3ku J

Ipobenvras cmpoxa
v2 max
Jup =(m1+m2);—» (6.1
V2, max
I Ipobenvnas cmpoxa
e mip—

mz—

6.3 TexHMKO-DKOHOMUYECKHE MTOKa3aTeNy MPUBEICHBI B Ta0IuIE 6.1.
Ipobenvnas cmpoxa

Tabmauua 6.1 — Hazsanue tadauibl
Bropas ctpoka Ha3BaHUsS

IIpumeuanue —

Ilpobenvuas cmpoxa

6.4

[Ipumeyanus
1

2

6.5
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HPUJIOKEHUE M
(o0si3aTesibHOE)
Pa3mepsl (popMyJ1 M MX PACIIOJIOKEHUE
B TEKCTE MOSACHUTEJIbHOM 3aNUCKHU (K MYHKTY 2.4.3)

IIpobenvHnas cmpoxa |

dop" +dyp" +dyp" T +...+d, 24 mm (6 HHTEPBAIIOB)

IIpobenvhas cmpoka

Ilpobenvnas cmpoka A

y(t)= ?K(’C)[x(l‘ —1)+n(t— T)]dr 32 MM (8 UHTEPBAJIOB)
0

Ilpobenvnas cmpoka

IIpobenvhas cmpoka
bp" +b,p"? +..+b, _p+h,
dyp" +d,p"" +.+d _,p+d,

IIpobenvnas cmpoxa Y

e(p) =

32 mm (8 UHTEpBAJIOB)

IIpobenvnas cmpoxa

K, (P)S (D] [S.i(p)
i=1

K j* (p)= d) 48 mm (12 uHTEPBAJIOB)
m m m
Se)| 2118 (@) [+] 1S, (»
i=1 k=1 i=1
k+#i

Y

IIpobenvras cmpoka
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NPUJIOXKEHHUE H
(o0s13aTesIbHOE)
Ipumep opopmiieHUs CTPAHUIBI OACHUTEILHOM 3alIMCKH
¢ WJIIOCTPAIUeH, PACcIoJIOKeHHOM MeKAy ad3anamMu
(k myHkTy 2.5.3)

B udpoBoil cucteme ynpasieHUs, CTPYKTYpHasi cXxeMa KOTOpOoi M300pakeHa Ha pu-
CYHKE <HOMep pucyHKka>, BbrauciauTenb CP JonoiaHeH crnenraibHou cexkuueit CPS nis BbI-
YUCJICHUSI KOJAOB CHMHYCA M KOCHMHYCA JKEJIaeMOT0 M3MEHEHHMs YIJIOBOT'O IMOJOKEHHUS ¢, BbI-
xoxHoro Baja cucreMsl. Kompl N, = Nycoso B Ny, = Nysino, rae N,— MaciiTabHbIi KOZ,

COOTBETCTBYIOIINI 3HAUEHUIO CHHYCA U KOCUHYCA, PABHOMY €IMHUIIC, 3aHOCSATCS B PETHCTPHI
RG1 1 RG2 cOOTBETCTBEHHO.

CP CPS
RG1 RG2 Uyz U3y
v U U |%AUeAWeMeq
Ul UR {—
02, T/T\ K(p)e—{ BR
2
A Uy
Us TC
A

IHpoGeanaﬂ CTpOKa

PucyHnok <uomep pucynka — noopucynounas noonuco>
[MpobenbHas cTpoka

dakTryeckoe U3MEHEHHE yria MOBOpOTa [3 Bajla CUCTEMBI Ipeodpa3yeTcst HHIYK-
TocuHOM 7C B U3MEHEHHE aMIUTUTY/] CUTHAJIOB

U =U,,smBsmw,t; U,=U, cosBsinwy. (2.1)

OTH CUTHAaJBI HCIIOJIB3YIOTCA B KAa4Y€CTBC MCTOYHHWKOB ITUTAHUA npeo6pa303aTeneﬁ

Ul,, u U2,,, KoTopble GOPMHUPYIOT Ha BHIXOAAX CUTHAJIEL
UI' =U,Ny, /Ny =U,, sin a.cosPsin oyt , (2.2)
Uzl =U,Ny;, /| Ny =U,, cosasinPsin gt . (2.3)

!

!
Hemonynsarop UR ocylecTBisseT AETEKTUPOBAHUE U BbIUMTaHWE Monyien U, uU, .
B pesynbrare Ha ero Beixoae hopMupyeTcs: HanpsiKeHne

U=|U|-|U,|=U,,sin(o.—P). (2.4)
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HPUJIOKEHUE 11
(o0si3aTesibHOE)
IIpumep opopmiieHuss npuioKeHus (K MyHKTY 2.7.3)

Homorpamma uis onpeesieHusi ONTUMAJIbHBIX IAPAMETPOB HACTPONKH
IIN-peryasiTopa no ycJOBHI0O MAKCUMAJIBHOT0 OBICTPOAECHCTBUS

[lepenatounas ¢pyuxius [11-perymnstopa

K, (T,s+1
W, (s) = Ky@ys+D)
1,s
[lepenarounas pyHKUMS 00BbEKTA
K -
Wi () = ——L—e ™"
]—;)GS +1
KHKOG
T/t
8,0
6.0 N
4,0
T/t
2,0 N \
~
KI/IK06 \
1,0

/

0.4 \\\
0,2
0,1
0,2 0,4 0,6 0,8 1,0 T/ Tos
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NPUJIOXKEHUE P
(cmpaBo4HOeE)
IlepeyeHb TeHCTBYIOIIUX IOCYIaPCTBEHHBIX CTAHAAPTOB

[Tepeuens crannaproB ECK/, ECTI u ECII/] exeroqno oOHOBIsSETCS € yue-
TOM BHOCHUMBIX H3MEHEHUH U H3AACTCI Y4eOHO-METOJUYECKUM YIIPaBICHUEM
BI'VUP B snektponHom Buje Ha caiite BI'YUP: anpec «MudpopmannonHas 06asza
YMY = IIpunoxenne P x CTI».



MNPUJIOKEHUE C
(cmpaBo4YHOE)
IIpuMepsl yCJIOBHBIX 0003HAYECHUI 3JIEMEHTOB, YCTPOMCTB
Ha yj1ekTpuuyeckux cxemax no ECKJI

Tabnuua C.1 — OcHOBHBIE YCIIOBHBIE 0003HAYEHUS SJIEMEHTOB U YCTPOUCTB
Ha DJIEKTPUUECKUX CXeMax

HaunmenoBanue byksenroe ['paduueckoe o0o3HaUEHHE
o003HaYeHHE
1 YcrpoiicTBo (oO1ee
A " "
0003HaYeHHE) s e
15 20
2 IIpeoOpa3zoBaremnu: B
TPOMKOI'OBOPUTEIIb BA
e
<3
3
60°
TepMoInapa BK
u:
3 Konpgencarop
MOCTOSSHHON €MKOCTH C ®
1,5
4 CxeMbl UHTETpaJIbHbIE: D
aHaJIOTOBLIE DA Cwm. moapaznen 3.5
uudpoBbie DD Cwm. moapaznen 3.4
<t
5 Ilpenoxpanurens FU 0
o |2 |7
6 Jlazep G iy
15
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[Tpogomxenne Tabauisl C.1

CUHXPOHHBIN F€HEPaTOp

byxBennoe
HanmenoBanue y I'paduyeckoe ob6o3HaAUCHUE
0003HaUeHHne
7 Jlammnia HakaJIMBaHUA HL @
R4
8 3BOHOK HA %7
O
9 Pene KA
12
R4
10 Karymka M"HIYKTUBHOCTH L M
11 MammuHa 3aeKTprudecKas:
o01ree 0003HaUYECHUE M

TeHEPaTOP MOCTOSTHHOTO TOKA G @
JIBUTATEINb TOCTOSTHHOI'O TOKA M @
reHepaTop MEPEMEHHOT0 TOKa G

S
JIBUTATEIb TIEPEMEHHOT'O TOKa M

Y

) @
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[Tponomxenne Tabauesl C.1

bykBennoe I'paduueckoe
Haumenosanue
0003HaueHne 0003HaueHne
CUHXPOHHBIW JIBUTATENb MS
CenbCHUHBI:
o01tee 0003HaUYEHUE 77
CEJIbCUH-IATYUK X

12 ITpubop 37EKTPON3MEPHUTEITBHBIN:

1 ® *@@

MMOKAa3bIBAIOIINH P
peryaupyronmin
15
o <
MHTETPUPYIOIINN
=
10
/N | =
13 Ocuummorpad P s
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[Tpogomxenne Tabauisl C.1

HaumenoBanue byksemnoe I'paduueckoe o6o3HaUECHHE
0003HaYCHHE
s
14 Pe3ucrop R 10
‘ 0
15 BrixntoyaTenb SA ) ‘ \
6 min
3 min | I3 min
sy
16 [lepeknrovyaTenb MHOTOMO3UIU- S4
OHHBIN
O 4 N
17 Jluon VD 3 ] ©
5

18 Tpanzucrop VT CwMm. pucynok 3.10
19 OnTposn:

JIUOJHBIN —

TAPHETOPHETL — VD Cwm. pucyHok 3.11

pPE3UCTOPHBIA — —

TPaH3UCTOPHBIN VT
20 CoenvHeHUE KOHTAKTHOE X Cwm. pucynok 3.7

r

21 I'enepaTop 3BYKOBBIX YaCTOT G =
22 BeinpsiMuTeh Uz -
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[Tponomxenne Tabauesl C.1

byksennoe
HaumenoBanue Y I'paduueckoe obo3HaueHNE
0003HaYeHHE
23 Monaynarop ¢ AByMs OOKOBBIMHU UB(MD) N
MOJIOCAMHM 4aCTOT Ha BBIXOE () tdp. TexH =
24 JlemogynsiTop ¢ ABYMsI OOKOBBI- UR(DM)
™ g

MH I1OJIOCaAMH 4aCTOT

() uudp. TexH.

25 IMniyIbCHBIEC BUBI MOAYJISIITUN:
(dazoumMITybCcHas OUM

4aCTOTHO-UMITyJIbCHAs UM

AMININTYIHO-UMITYJIbCHAs AUM ' | |

BpEMsA-UMITYJIbCHAs BUM

IUPOTHO-UMITYIbCHAS HINM _‘qi

uudposas KomoBas ] | #

26 HenpepbIBHbIE BUJIbI MOAYIISILIMN:

4acTOTHas UM /I\f

> f
dazonas OM /I\<P
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aMIUTUTYTHAs AM /I\ 4
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[Tpogomxenue Tabauisl C.1

byksennoe
HaumenoBanue y I'paduueckoe obo3HaueHUE
0003HaYeHHE
27 ®unbTp
HUKHUX YaCTOT OH A
o~
BEPXHHUX YaCTOT OB —
— ,*’ p—
IIOJIOCOBOM 1o ~+
—~-
PEXEKTOPHBIN P® ~
— *
28 PeaykTop 0 q

29 T1oTOK *KHAKOCTH

30 IloTok raza

60°

B TUAPABIIMYCCKUX U ITHCB-
MAaTHYECKHUX CXEMax

B DJICKTPHUYCCKUX CXEMaxX

31 JIuanm MexaHUYEeCKOM CBS3HU:
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HPUJIOXKEHUE T

(cmpaBo4YHOE)

Enunuubl pusnyeckux BeJUUYNH

Tabmuna T.1 — OcHoBHBIC U3MYECKHE BeNUYHUHBI U equHuibl CU

Besuia Cum- | HammenoBanue | OO0o3HaueHHE PasMepHOCTS
BOJI SIMHHUIIBI SIMHHUITBI

JlnHa l Mertp M, m L
Macca m Kunorpamm KT, kg M
Bpewmst t CekyHna c, S T
Cuita 3JIeKTpUYECKOTO TOKa 1 Awmrep A A 1
TepMoauHamuyeckast TeM-

neparypa T KenpBun K, K 0
Cuia cBeta I Kannema K, cd J

Ilpumeuanue — Jlonyckaercs NpuMeHATh Takxke Temmneparypy Lleascust (o6o3Ha-
ueHue ¢), onpeaensemyo BeipakenueM °=T— Ty, rae To = 273,15 K

Ta6nuna T.2 — [IpousBoanbie enuunibl CH MeXaHMUECKUX BETUYUH

Cum- HaumenoBanue Oo6o3nauenue | Pazmep-
Bennuuna
BOJI ¢ IUHUTIBI ¢ IUHUTIBI HOCTh
[Tnockuii yron o | Paguan pan, rad —
[Tnomams S | KeagpaTHbIil MeTp M2, T2 L?
O6bem V| Kybuueckuii MeTp M, T3 L?
CKOpOCTh v | Metp Ha cekyHmy m/c, m/s LT!
Yckopenue a Mertp Ha cekyHIy B
VrioBas CKOPOCTh o | KBaapare w/c?, m/s? LT
VIIIoBOE YCKOpEHHe . | Pamuan na cexynuy pan/c, rad/s !
Cua F Pannan Ha cexyHay B
KBaJpare pan/c?, rad/s? 72
MomeHT cuiibl M ,
Hrroton H, N MLT
MoMeHT nHepIHH (TMHAME- S s
YEeCKHII MOMEHT HHEPIUN ) J HeroTon-metp H M, N'm ML™T
Pa6ora 4 Kuiorpamm-merp B
KBaJpate Kr -M2, kg-m? ML?
MomHocTh N. P 5 s
’ Jxoynb JIx, J ML T
OHeprus E 53
Bart Bt ML-T
JKOyIIB Tk, J ML* T
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Tabmuna T.3 — IlpousBoausie enunuiibl CU 37eKTprUUeCKUX U MAarHUTHBIX BEJTUYNH

O6o03Ha-
HaumenoBanune Pa3zmep-
Benmuuunna CuMBOI JeHHe
€ IUHHUIIBI HOCTh
€ IMHHUIIBI
KonnuecTBo anexrpuyecTsa Q Kynon K, C TI
DIIEKTPUYECKOE HANIPSKEHHE U Bosbst B,V L*MT31-!
HanpskeHHOCTB 371€KTpUYECKOro
OIS E Bonsr Ha MeTp | B/M, V/im | LMTI!
EMkocTh C CDapaI[a CD, F L72M71T412
CoIpoTHBIIEHHE R Om Om, Q | L'MT I
HpOBOI[I/IMOCTB G CumMeHc CM, S L_zl\/[_lT:;I2
Wmmenanc VA Om Om,Q | L*MTI?
DIIeKTpHUYECcKas MOIIHOCTh P Barr Bt, W MLT
DIIEKTPUYECKas SHEPTHUS w Joxoyib Jik, J ML*T
HanpspkeHHOCTh MarHUTHOTO
oS H Amrmep Ha MeTp | A/m, A/m LI
MarHuTHBI TOTOK @ Bebep B6, Wb | L*MT 1!
MaruurHas MHIyKIUs B Tecna Tn, T MT2T!
WHIYKTUBHOCTh L Tenpu ', H L>MT21?
Ta6muma T.4 — [IpousBoansie enquanibl CU meproaudeckux mporeccoB
HaumenoBanue | OGo3nauenue | Pa3mep-
Bennuuna CumBon
€ IUHUIBI € IUHUILBI HOCTh
®daza koyebaHuit ¢ Pannan pan, rad -
[Mepuon T Cexynna C, S T!
YacroTa nepuoandecKkoro f,v I'eprg I'm, Hz T!
nporuecca
HacToTa BpaeHNs n OGOpOT B CEKYHIY ¢l st T!
Koa¢ddumment 3atyxanus S CeKyHza B MUHYC
TIEPBOH CTENEHH ¢l st T!
VrioBasg yacTtora o) Panuan B cexynay pan/c, rad/s T!
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HPUJIOXKEHUE Y

(cmpaBo4YHOE)
CooTHOIEHNEe MEKAY eTUHNIAMU (PU3NYECKUX BeJIHYHH

Ta6muma Y.1 — KoaddunmenTs nepecuera Gu3nuecKux BeIUUHNH

HaumenoBanue CooTHollIeHHE C €TUHUIIAMU
O6o3HaueHue
BEJIMYMHBI Ccu

[inockuit yrod:

rpaayc 0 1°=0,017 pan

MHHYTA V! 1'=2,9-10" pan

CEeKyHza A 1"=4,8-10"%pan
[TomHBIH yTOI, 000POT — los = 6,28 pan
YacroTa BpalieHus:

000pOT B MUHYTY 00/MUH 1 06/Mun = 1 mun = 0,0167

000pOT B CEKYHY 00/c ¢!

106/c=1c"!

VYrioBas CKOPOCTh:

TOJIHBIN YTOJl B MUHYTY — 1 =0,105 pan/c
Cuina, Bec:

JTMHA JTUH Il mua=1-10°H

KWJIOTpaMM-Cuia KI'C I krc =9,81 H
JlaBneHue:

KunorpamMmm-cuna Ha KBaJpaTHBIN

CaHTHMETP Krc/cm? 1 kre/em? = 98066 Tla

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:

3pr 3pr 1opr=1-10"7 Ix
MOIIHOCTE:

JIOIIaNHAs CUjIa II. C. 11 c.=736 Bt

3pT B CEKYH]LY apr/c 1 opr/c=1-10""Br
Hamnpsbkenne (MexaHUUECKOE):

KHJIOTPaMM-CHJIa Ha KBaJIpaTHBIN

MUJUTUMETP Krc/Mm? 1 kre/Mmm?=9,8-10°T1a

MOMEHT CUJIBI:

KUJIOTpaMM-CHJIa-MeTp KICM 1 krem = 9,8 Hm
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HNPUJIOXKXEHUE @
(cmpaBo4HOeE)
AJpaBuThI

Tabmuma ®.1 — Pycckuii andaBut

[P}
) 2
= =
g |z Vi iolnv X| ™ x| §|S|x c|Qo| & S X 3|F| 0| 3|
= (o
SRS
= e
jer)
= 5|3
> 25
Z = oL |g X/ m xS |x|g(sS|z|ojc|a|o|l~|>|e|X |73 |T| 0 |F a
& | &
0
2|z
mm ||~ M| o Hliglr| =l Z El e o = S x| F| |l H|l e | B &
e | E
) o
2
s |2
£ | E (|| Xl S (2| H|S|T|0E|~|0|H x| T|= 35| = |2
=~ &
=
= 8 = o=
Z M A IS
22 |-|8|2|2|8 R| 8| =|=5|g| 5| 3|8 2|88~ ” 2|al g |8 85 =E:
= g & 2
m Ol el v R| o = x| sl sl al ol R R 23T 0| B0
| E
213
& | g =R~ X X o XX |25 m| Qx| O[> 8 =TT T v 3w
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[Tponomkenne Tabmmip O.1

TMeuathbic GyKBHI Hasparie PykonucHbie OyKBBI bykseI Hﬁ;&;}g{gﬁﬂoro
npsiMbIe KypCHBHBIC Oyxs MPOMHUCHBIC | CTPOYHBIC | MPOMHCHBIC | CTPOYHBIC
C) 3 2 9 3 2 ) 3 3

1O 10 {0, 10 10 1O (0] o (o]
A s A A s A s A |
Tabnuma @.2 — Jlatunckuit andasur

ITeuatHbie GYKBBI Hassanue PykomnucHeie OyKBbI ByKBHHi;?/IIé?;g)THOF 0
IIpsAMBIC KYPCHUBHBIC 6YKB IIPOIMHUCHBIC CTPOYHBIC IMPOIMUCHBIC | CTPOYHLBIC
A a A a a A a A a
B b B b 03 B 8 B b
C c 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 1 (5K3) G g G g
H h H h Xa, ail H h H h
I 1 1 i u I i I i
J j J Jj ot (k) J Jj J J
K k K k Ka K k K k
L 1 L [ 3I1b L / L I

M 1 M m M M m M I
N m N n 3H N n N m
0) 0 (0] 0 0 O 0 (0] o
P p P )% 19 P p P P
Q q Q | ¢ Ky 0 q Q q
R C R r ap R 7 R r
S S S S 3¢ S S S s
T T t T T t T t
U |u |U | u y U u u u
A% \% V v BD V v "4 v
W w w w Iy0Jb-B2 /4 w w w
X X X X HKC X X X X
Y y Y y UrpeK Y y Y y
Z z VA z 3€eT 7 z V4 z

167



Tabmuna @.3 — I'peueckuii andaBut

[TeyaTHble OyKBbI

IMPOIMUCHBIC CTPOYHBIC

Hazsanue
OykB

PykomnucHbie OyKBBI

ByKBBI CTaHIAPTHOTO
mpudTa

IIPOIMMCHBIC | CTPOYHBIC

IIPONMCHBIE | CTPOYHBIE

>

anbda

OdTa

raMma

=R || R

enpTa

OIICUJIOH

139Ta

oTa

S| NS R |I® R

Slyx|lm | om| R K

O[3 |[ux | m

ToTa

0

©

-

nora

—| @ TN MB>| = @ >

—

KaIlIia

aMOna

MIO

T A

HIO

KCHu

OMHUKPOH

1

po

Qo |a |0 |y |< |E |2~

Ccurma

Q[ V[N | Q|| <

Q| O3 |0 || < | E|I>A

a

Tay

HUIICHUJIOH

bu

XU

IIcu

DIEIXR|B|ln | "m0 lmZ >R~ NOD>|—|H

e l€ xR |6 |C

oMera

Q| ™| S [NM[YQQ |2 > (x|~ xIN Wby W

Q| || NR|SB|C
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