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1 OPTAHM3AIIUA JUITJIOMHOI'O IPOEKTUPOBAHUSA

1.1 O01mue moJI0KeHuA

1.1.1 Jurutomusblil ipoekT (paboTa) SIBIISETCS BBITYCKHOW KBAIM(UKAITMOHHON
paboToli, TpeAcTaBIsIONIEH C000W 3aKOHYEHHYI0 CaMOCTOSTEIBHYI0 Hay4YHO-
HCCJIEI0BATENBCKYI0, KOHCTPYKTOPCKYIO, MTPOU3BOACTBEHHO-TEXHOJIOTMYECKYIO, UH-
KEHEPHO-IKOHOMHUYECKYIO WM OpraHU3allMOHHO-YIIPABIECHYECKYIO pa3pabdOTKy CTy-
JEHTA-JUIIOMHHUKA, MO3BOJISIONLYIO ONPEAEIIUTh €r0 TEOPETUYECKYI0 M NpaKTHye-
CKYI0 TOTOBHOCTb K BBIIIOJIHEHUIO COLIMATIbHO-TIPO(ECCUOHAIBHBIX 3a/a4 10 CHelu-
aTbHOCTH (CTICIAII3AIINN ).

1.1.2 ConepxaHueM OunjiomMHo20 npoekma SIBISIOTCS MMPOCKTUPOBAHUE U KOH-
CTPYHPOBAHHUE U3/CIUS B IIEJIOM WK €ro (yHKIIMOHAIBHO 3aKOHYEHHOW YaCTH, pPa3-
paboTKa TEXHOJOTHYECKOro TMpolecca TMPOU3BOJCTBA, CO3/JaHUE alIapaTHoO-
MIPOTPAMMHBIX CPEACTB, HAXOXKACHUE WHKCHEPHO-DPKOHOMHYECCKOTO W yIpaBlICHYC-
CKOT'O PEIICHHS TI0 MOBBIMICHHUIO (P (HEKTUBHOCTH MPOU3BOICTBA.

1.1.3 ConepkanueM OuniomHol pabomol SBISIOTCS HAyIHBIC W dKCIIEPUMEH-
TaJbHBIE UCCIIEIOBAHUS MO OJHOMY W3 HOBBIX BOMPOCOB B OOJIACTH CO3/IaHUS TEp-
CHEKTUBHBIX TEXHUYECKUX CUCTEM, TEXHOJOTHUECKUX HPOIECCOB U MPOU3BOJICTB, UX
nH()OPMAITMOHHOE, aITOPUTMHUYECKOE M MPOrpaMMHOE OOeCTieUeHHUE, MONCK WHIKE-
HEPHO-dKOHOMUYECKAX M YIMPABICHYECKUX PEIICHUH, MOBBIMIAIOMMX (P(HEKTHB-
HOCTB TIPOM3BOJICTBA.

1.1.4 TemaTuka IUIJIOMHBIX HPOEKTOB M padOT €XKEroJHO pa3padaTbiBaeTCs
npopuINpyOmUMHA KadeapaMu € y4e€TOM CHEIHalbHOCTH CTYAEHTOB M JOJDKHA
OBITh CBsI3aHa C PEIICHUEM KOHKPETHBIX 33/au MPEANPUATHI U OpraHu3aluii, Ha KO-
TOpbIE pachpeieNieHbl CTYICHTHI (KypcaHThl), uin ¢ Tematukoit HUP, BeimomHseMbIx
B YHUBEPCUTETE U IPYTUX YUPEKIACHUAX.

TeMbl JUIIIOMHBIX ITPOEKTOB (PadoT) B 3aBUCUMOCTH OT 00BbEMa U CIO0KHOCTH
penraemMbIx 3a/1a4 MOTYT BBITOJIHATHCS KaK UHAUBUIYAbHO (OTHUM CTYIAEHTOM (Kyp-
CaHTOM)), TaK U KOJUIEKTUBHO, €CJIM JJIsl BBITIOJHEHHS MPOeKTa (paboThl) MpUBIICKa-
€TCSl HECKOJIBKO CTYAECHTOB (KypcaHToB). [Ipuyem aJig kaxaoro cryjaeHTa (KypcaHTa)
onpeaensieTes KOHKPETHBIN pa3/ies KOJJIEKTUBHO BBINOJHAEMOIO MPOeKTa (padoThl).
B 3TOM ciyuae Ha3BaHUE TEMBI JOJKHO COCTOSITh U3 IBYX YacTei: Ha3BaHUs KOJUICK-
TUBHO BBITIOTHSIEMOM TEMbI U Ha3BaHUA pa3padaTbIBA€MOM CTYAEHTOM (KYpCaHTOM)
noATEMBI (pazaena). Mexay Ha3BaHHSIMU CTaBUTCS TOYKA.

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

B ciiyyae He0OXOJIMMOCTH U O COTJIACOBAHUIO C PYKOBOAUTENIEM JTUIIJIOMHOTO
npoekTa (IUIUIOMHOM paloThl) BhIMyCKarolend kKadenpe NperocTaBisieTcss MpaBo
[IPUTrJalaTh KOHCYJIBTAHTOB 10 OTAEIbHBIM y3KOHAIIPABICHHBIM pa3jeaaM JUIIIOM-
HOTO MPOEKTAa (JUIIIOMHON PabOThI).



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

CryaenTam (KypcaHTam) IpPeIOCTaBISIETCS MPaBO BHIOOPA TEMbI AUILIOMHOTO
npoekTa (padotel). CTyneHT (KypCaHT) MOXKET MPEUIOKUTh U CBOIO TEMY ¢ 00s3a-
TEJIbHBIM MUCHMEHHBIM OOOCHOBAaHMEM Iiesieco00pa3HocTU ee pa3paboTku. 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).
3asgBICHUE 3aMOTHACTCS C MTOMOIIBIO MIPUHTEPA WU MEYATHBIMUA MPOTUCHBIME OYK-
BaMH OT PYKH.

[Tpumep oopmieHHS 3asBICHAS PUBEICH B MPUIOKECHUN A.

CryneHT (KypcaHT) UMEET MPaBO B TEUCHUE MEPBOM HECTU MPEITUIIIIOMHOMN
MIPAKTUKH TIOCIIC U3YUYEHUs 3aJaHus 10 AUIUIOMHOMY MPOEKTy (paboTe) u ¢ cornacus
PYKOBOJMTEIIS X0/IaTaiCTBOBATH Inepe]] kKadeapoil 0 BHECEHUH U3MEHEHU B MEPBO-
HaYaJIbHOE HA3BaHUE TEMBI.

1.1.7 TeMbl TUIUTIOMHBIX MPOEKTOB (paboT), X PYKOBOJUTENHU, a TAKKE KOH-
CYJIbTaHTBhI OT NPOPUIUPYIOIUX Kadeap mo npeacTaBIC€HUIO J€KaHOB (PaKyIbTETOB
YTBEPKIAIOTCS IIPUKA30M pEKTOpa He mo3fgHee 4yem depe3 10 nHel mocne Hadana
MPEATUTIIIOMHON TPAKTUKH.

Ecnu B nanbHeiIeM Mo yBaKUTENbHOM MPUYMHE (JOKYMEHTAJIBHO TOJTBEP-
XKJIEHHOI) He0OXOJMMO M3MEHUTh WJIM YTOUYHUTH TEMY JUIIJIOMHOTO MpoekTa (pado-
ThI), TO IeKaH (paKyIbTeTa MO MPEICTABICHNIO Kadeaphl BO30YX IaeT X0JaTalCTBO O
BHECEHHH COOTBETCTBYIOIIMX U3MEHEHUU B MpHKa3 pekTopa. OIHAKO Takhe U3MEHe-
HUS BO3MOKHBI TOJIBKO 10 OKOHYAHMSI CPOKA MPEAAUINIOMHON MPAKTUKH.

1.1.8 Hanpaienue Ha NPEAUIUIOMHYIO MPAKTUKY CTYACHT (KypCaHT) IMOJIy-
YaeT B COOTBETCTBUU C BRIOPAHHON TEMOH AUIIJIOMHOTO IIpoeKTa (paboThl).

[IpeanumioMHasl MPakTHUKa MPOBOJAUTCS WHIWBUIYAIBHO B OpraHU3aIy JII0-
0011 popMbl COOCTBEHHOCTHU, B €€ CTPYKTYPHOM MOJAPa3ACICHUU, COOTBETCTBYIOIIEM
npoduao npodeccuoHaaIbLHON MOATOTOBKU CTyAeHTa (KypcaHTa). JJjisi pyKoBOACTBa
MPAKTUKOW Ha3HAYaeTCs PYKOBOAUTEHh OT OpraHu3auu (0OBIYHO BEAYIIHH CrieIua-
JUCT — PyKOBOJAUTENb AUILIOMHOTO MPOEKTA) U PYKOBOAMTENH OT BBIMYCKAOIIEH Ka-
benpbl (0OBIMHO KOHCYJIBTAHT 10 AUTLIOMHOMY MPOEKTY).

CtymeHTbl 3a04YHOM M AUCTAHIMOHHOW (opM OOydeHUS MPEeIAUIIIIOMHYIO
MPaKTUKY MPOXOJAT B OpraHU3alMIX MO NMPOPUII0 cenuaibHOCTH (0OOBIYHO MO Me-
cty pabotsl) wiu B BI'YUP.

1.1.9 Bo BpeMs nmpeAAMIUIOMHOW MPAKTUKU CTYAEHT (KypCaHT) B COOTBET-
CTBHM C TEMOH AUIJIOMHOrO MpoekTa (paboThl) 00s3aH U3YUYUTh TEXHUUYECKYIO J10-
KYMEHTAIMI0, MAaTeHTHbIE W JIMTEPATYpPHbIE MCTOYHUKH, AHAJIOTU TMJIAHUPYEMBIX
pa3paboToK; coOpaTh U CHCTEMATU3UPOBATh WH(POPMAIINIO, HEOOXOTUMYIO NIJIs pe-
HICHUS] TEXHUYECKUX, IKOHOMHYECKHUX, YIIPABIEHYECKUX U APYTUX CHEHUPUIECKUX
3a/a4 JUIUIOMHOTO TpoekTa (paboThl), a Takke Al pa3paboTKH MEpONpPUSITHIA,
oOecreynBaOMMUX O€30MacCHOCTh TpyJa WU 3KOJOTHMYECKYI0 0€30MacHOCTb, WUIU
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AHEPro- u pecypcocoOepexenue. LlenecooOpa3HOCTs BBEAEHUS AAHHOTO pas3fena B
JTUTIIIOMHBIN MPOEKT omnpeensercs npodunupyromiein kaheapoi.

1.1.10 B TteueHue mepBoi HeeaU MPEITUINIOMHON MPAKTUKU MOCIIC YTOYHE-
HUSL CTYJIEHTOM (KypCaHTOM) IUIIJIOMHOM TE€Mbl PYKOBOJUTEIb 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  CTYJACHT-IMIUIOMHUK (KypCaHT) TMOJy4aeT OT MpenojaBaresei-
KOHCYJIBTAHTOB Kadeap 3KOHOMHUYECKOTo npoduist. NHANBUAyaNbHBIE 3aJaHUs T10
BONIPOCY OXpaHbI TPY/Ia, WK SKOJIOTHUECKON 0€30MMacHOCTH, U YHEPrO= U PeCypco-
cOepeXeHHUsT  CTYJIEHT-IUIUIOMHUK (KypcaHT) TIOJlydaeT OT MpenojaBares-
KOHCYJIbTaHTa MPOQUINpPYIOLEn Kapeapsl.

CryneHTsl-guruioMHuKH crienranbHocT 1-28 01 01 «OxoHOMUKA 3IEKTPOH-
HOro OW3HECa» WHAUBUAYAJIbHbIE 33JJlaHUSl MO0 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOM
4acTU MOJy4aroT Ha Kadeape NPOEKTHUPOBAaHUS HH(OPMANKOHHO-KOMIIBIOTEPHBIX
cucteM (ITUKC).

3anaHue B JIBYX JK3EMIUIIpaX B COOTBETCTBHM C TpeOOBaHUSAMHU, M3JI0KEH-
HbIMU B IyHKTe 1.2.9, yTBepxaaeTcsl 3aBelyIOLIUM BBIITyCKarolel Kapeapoil He
HO37HEE CpOKa OKOHYAHMs NpakTUku. lIpumep odopmieHus 3amgaHus NMokKa3aH B
MPUIOKEHUU b (CpOKM BBIMIOIHEHHS ATANIOB YKa3aHbI YCIOBHO).

[lepBrpiii 3K3eMIUISIp 3aaHUS XPAaHUTCA y CTyACHTA (KypcaHTa) M 3aTeM IOJ-
[IMBACTCS B MOSICHUTENBHYIO 3aMHCKY, & BTOPOM SK3EMIUIAP U 3asBJICHHUE CTYACHTA
(KypcaHTa) 00 yTBEpKIECHHH TE€Mbl U PYKOBOAMTENS XpaHATCS Ha Kadeape B COOT-
BETCTBUU C HOMEHKJIATYPOU JIEJI.

B TeueHne nepBod Heaeaw MPEAAUIUIOMHOW INMPAKTUKA PYKOBOAUTEIW -
IJIOMHBIX TIPOEKTOB (paboT) OT CTOPOHHUX OPraHu3alUil 3aKJIIYAOT JOTOBOP IMO/I-
psiZa Ha BBIIIOJHEHUE Me1arorHueckoi padoThl Ha YCIOBUSAX OYACOBOI OIJIaThl TPY-
7la 10 HOpMaM, YCTAaHOBJICHHBIM B YHUBEPCUTETE.

1.2 Conepsxkanue yacTeil IMIVIOMHOTI0 NPoOeKTa (PadoThl)

1.2.1 JunnoMHbIN POEKT (AurutoMHasi paboTa) J0HKEH COCTOSTh U3 rpadude-
CKOM yacTH (4epTexu, rpaduku, CXeMbl, JUarpaMMbl, TaOJIUILbI, PUCYHKH U JIPYrou
WUTIOCTPATUBHBIA MaTepuai) U pacyeTHO-MOSICHUTEIbLHOM 3aMCKH, BHITIOJIHEHHBIX B
COOTBETCTBUHM C TpeOOBaHUSAMH CTaHAAPTOB EQMHON cHCTEMBI KOHCTPYKTOPCKOM,
TexHoJiornueckoi u mporpammuoil nokymentauuu (ECKI, ECTI u ECIIH) u
HATrJIAIHO MPECTABISIONINX 3aBEPIICHHYIO Pa0OTy U MOJYyYEHHBIE PE3YyJIbTaThI.

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

OO0111ee KOJIMYECTBO JIMCTOB IpaUuecKkoro marepuana (MUHUMYM IIECTh JIU-
croB (hopmara Al) onpenensier pyKOBOJUTENb B 3aBUCIMOCTH OT TE€MbI AUIUIOMHOTO
npoekra (padotbl). OObEM MOSCHUTEIBHON 3alIMCKU, KaK MPABUIIO, JOHKEH COCTaB-
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as1h 60-80 cTpaHuil meyaTHOro TeKCTa, O0€3 yueTa MPHIOKEHUH CIPaBOYHOTO WIIH
MH(OPMAITMOHHOTO XapaKTepa.

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

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

Cxemnr pazpabateiBatoT B cootrBercTBuu ¢ ['OCT 2.701-2008. MoryT wc-
MOJIb30BaThCS APYTUE BUABI U THUIBI CXeM, KpOME T€X, KOTOPBhIE YCTAaHOBJICHBI yKa-
3aHHBIM ['OCToM. B Takmx ciydasx HOMEHKJIATypy, HAUMEHOBAaHUS W KOABI dTUX
BUJIOB U THUIIOB YCTaHABJIMBAET BHIMyCKaromias kadeapa.

TexHoNMOrn4ecKyo JOKyMEHTAIMIO BBINOIHSIIOT C COOIIOEHUEM TPEOOBAHMIMA
'OCT 3.1102-81, 3.1104-81, 3.1103-2008, 3.1109-82, 3.1201-85. [Iporpammubie
npoaykThl BeimoJHsoT mo 'OCT 19.701-90.

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

[IpaBuna opopmieHus rpadpudeckoro Marepualia, Hauoosee 4acTo pa3padbarol-
BAaE€MOT0 B IUIIJIOMHBIX IIpoeKkTax (padoTax), U3JI0KEHBI B pasnene 3.

1.2.3 Kaxnpiii JOKYMEHT rpaduueckoil 4yacTu TUIUIOMHOTO TpoekTa (paboTbl)
JOJDKEH UMETh 0003HaueHue (mmgp), KOTOpoe BKIKQUAET B c€0s1 YEThIpeXOyKBEHHBIN
kox yHuBepcuteta ['YUP; neuumanbubiii HOMep 1o kiaccudukatopy ECK]]
XXXXXX, nanmpumep 421233; nopsAKOBbIA HOMEp rpaguuecKkoro MaTepuaia, HarpH-
mep 005; Bua 1 TuN TOKyMeEHTA, Hanpumep D 1.

[Tpumepsl 0003HaUEHHUS:

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

1.2.4 TlosicHUTETBHYIO 3aITUCKY BBIMTOJIHAIOT HA UCTax (hopmata A4 ¢ mpuMeHe-
HUEM MevaTaronmx 1 rpadguueckux ycrpoicts [IDBM. Paszperaercs uckiitouaTh paMKu
1 3JIeMEHTHI oopMITeHHS JIMCTOB TosicHuTeNbHOM 3armcku o ECKJI. TlosicaurensHas
3amcka odopmisieTcss B cootBeTcTBUU ¢ Tpeboanusmu ['OCT 2.004-88, 2.105-95,
2.106-96, 7.1-2003.

TpeOGoBaHus U TpaBUiia COCTABICHUS TMOSCHUTEIHLHON 3alMCKU W3JI0KCHBI B
paznene 2.

[ToscHuTenbHas 3amucKa JOJDKHA OBITH MEpervieTeHa (3akperieHa B TBEp-
0¥ 00JIOKKE) WJIM TOMEIIeHA B CTAHIAPTHYIO MAmnKy s JUIJIOMHOIO IpOEKTa
(paboTsr).

OO01Iee KOJMYECTBO JUCTOB MOSICHUTEIIBHON 3alTUCKHA 0€3 ydeTa MPHIIOKCHUH
CIIPaBOYHOTO WM MH(POPMAIIMOHHOTO XapakTepa, Kak mpaBmiio, coctasisier 60—-80
CTpPaHMI] TIIEYaTHOTO TEKCTAa, B TOM YHCJIC CTPaHUIl TIO0 pa3leiay TEXHHUKO-
PKOHOMMYECKOro 00ocHOBaHHs — He Ooiyiee 18 % or oOmero oobeMa 3aIlMCKH, IO
paszeny OXpaHbl TPYJla I SKOJOTHYSCKON OE30MaCHOCTH, WIIH 10 SHEPTO- U Pecyp-
cocoepexxeHuto — He 6onee 5—7 % oT o0miero oobeMa 3aIrcKy.

[To cormacoBaHuto ¢ BBIMyCKawoIiel kadeapoil MOSICHUTEIbHYIO 3alKMCKy U
rpaguYecKuil MaTepua pa3pemiaeTCs BHIOJIHATh PYKOMHCHBIM criocoOoMm. B stom
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cirydae 0011ee KOJMYECTBO JIMCTOB MOSICHUTENILHOMN 3amiCKU 0€3 MPIIIOKEHUHN JTOJIK-
HO COCTaBJISATh MpUOIM3UTENbHO 105 cTpanuil.

1.2.5 losicauTenpHas 3amycKa J0JKHA COACPKaTh:

— TUTYJIBHBIN JIUCT;

— pedepar;

— 3aJIaHyEe TI0 TUTUIOMHOMY TIPOEKTY (padote);

— COJIep KaHHUE;

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

— BBejicHUE (ITPEAUCIIOBHE);

— OCHOBHOM TEKCT: pa3/elibl, MPEICTABISAIONINE 0030p UCTOYHUKOB JIMTEpPATY-
pBI TI0 TEME; UCIOJIb3yeMble METOABl U (WJIM) METOAWKU; COOCTBEHHBIC TCOPETHYC-
CKHME€ M JKCIIEpUMEHTAJIbHbIE MCCICI0BAHUS; PE3YJIBTAThl PACUETOB U MPOCKTUPOBA-
HUS;, ONMCAHUE aJITOPUTMOB U JIPYTHE pa3fenbl, OnpeaeiacHHbIe 3aaanuem. /(s uH-
KEHEPHO-IKOHOMUYECKUX CHEIUATBHOCTE OCHOBHOM TEKCT OMpPENeNseTcs BBITYC-
Karouiei kadenpoii;

— TEXHUKO-IKOHOMUYECKOE 000CHOBAaHUE (SKOHOMUYECKUM pa3/ien) MPUHSTHIX
pElIeHMil, ONpeaeeHHe YKOHOMUYECKOW 3(PPEKTUBHOCTA OT BHEAPEHUS IMOIYUYEH-
HBIX PE3yJbTATOB. [[J15 MHXKEHEPHO-IKOHOMUYECKUX CIEIHUATLHOCTEH BMECTO KO-
HOMHUYECKOTO Pa3zieiia BBITTOIHICTCS KOHCTPYKTOPCKO-TEXHOJIOTHICCKUN pa3/en,

— pa3zaen OXpaHbl TPy WIIH YKOJIOTHIECKON 0€30MacHOCTH, WITH SHEPTO- U pe-
cypcocoepexenus (yka3aTb KOHKPETHOE HAMMEHOBaHUE pa3Jiena);

— 3aKJIIOUYCHHE;

— CIIUCOK MCTOJIb30BAaHHBIX NCTOYHUKOB,

— IPWIOKEHHS (MPU HEOOXOAUMOCTH);

— crnernudukaims (mepeueHb JIEMEHTOB);

— BEJIOMOCTbH JJOKyMCHTOB.

VYKka3aHHYIO TOCIIEIOBATEIBHOCTh PEKOMEHAYETCS TMPUHATH 3a MOPSIAOK pas-
MEIIEHUS JIEMEHTOB M YaCTEeW MOSICHUTEILHOM 3aMKUCKH.

1.2.6 [losicauTenbHas 3aMMcKa HAYMHACTCS C TUTYIbHOTO JucTa. Obpasen Tu-
TYJIBHOTO JIMCTa BbIJAETCA Kadeapoi 1 BBIMOIHIETCS TOJIBKO C MPUMEHEHUEM I1e-
JaTalomero ycrpoicrea (nmpuioxenue B).

HaumenoBanne kadenpol u ¢akyabTeTa clieayeT mucath 0€3 COKpaieHui.

HavimeHOBaHMe TeMbl TpoekTa (paOOThl) MUIIYT MPONMUCHBIMU OYKBaMHU.
HaunmenoBanue M0MKHO B TOYHOCTH COOTBETCTBOBATh HA3BAHMIO, YTBEPIKICHHOMY
MIPUKA30M PEKTOPA MO YHUBEPCUTETY.

Hwxe nHauMeHOBaHHS TEMbI PUBOJAT 0003HAYCHUE TOSICHUTEILHOU 3alUCKH,
KOTOpPOE COCTOMT M3 MHdpa TOKYMEHTA, BKIFOYAIOIIETO MATHOYKBEHHBIN KO OpraHU-
samuu — bI'YUP; nByxOykBeHHBIN Koa THma AokymeHTa: J{I1 — muruioMHBI TIpOeKT
nin JIP — nmurmomHas paboTa; KoJ KiacCu()HKaIMOHHON XapaKTepHUCTUKH CICIHATb-
HocTu 1-XX XX XX; koa cnenuanu3anuu XX; NOPSAKOBBII HOMEP TEMbI, IPUCBOCH-
HBIN MpUKa3oM 1o yHuBepcutety, Hanpumep 008, ¢ mobasnenuem Oyks [13.

[Tpumepsl 0003HaUEHUS TOSCHUTENBHOMN 3alUCKU:

BI'VUP 1P 1-53 01 07 01 064 I13; BI'YUP JII 1-53 01 07 01 008 II3.



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

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

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

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

3aroyioBoYHas 4acTh OTpa)kaeT HA3BaHHE TEMbI TUIIJIOMHOTO MPOEKTa (1Iu-
TJIOMHOM paboThI), (haMUITHIO CTYICHTA C MHUIIMAJIAMHU W BBIXOHBIC TAHHBIC.

[Ipumep:

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

B pedepatuBHOii yacTu KpaTKO M3TIAraeTcs cojiepKaHue JUMIOMHOTO MMPOEKTa
(murmoMHOM paboThl). OCHOBHBIMH aCIEKTaMU B COJAEP>KaHUU JOJIKHBI OBITh: TIPE/I-
MET MPOEKTUPOBaHUS (MUCCIIeI0BaHMUS ); 1Ie]Ib paOOThI; IaHHBIE, OTHOCAIIUECS K METO-
JlaM TIPOEKTUPOBAHUS;, PE3YJIbTaThl U BHIBOJIBI.

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

1.2.9 3amanue 1o AWIIIOMHOMY MPOCKTy (paboTe) 3amoiHSETCS COTJIACHO
craugaptoit popme. [lpumep odopmiaeHus 3amanus TpuUBEACH B NpUiiokeHuu b.
bnaHk 3a1aHus 3aM0IHAETCS C MOMOIIBIO MEYaTAIOIIEro YCTPOMCTBA WM NEYaTHBIMU
MPOMUCHBIMU OYKBaMHU OT PYKH.

HaumenoBanus ¢axynbrera M Kadeapbl MUIIYT COKPAIIEHHO, CHEIUATBHOCTD
U CIenuamu3anuio 0003HAYAIOT KOJaMH KJIACCH(PHUKAIMOHHBIX XapaKTePHUCTHK,
HanpuMmep: cnennansHocTh 1-53 01 07, cnenmanu3zanus 01.

B nmynkTe 3 3amaHus yKa3bIBAlOT MCXOJHBIC JaHHBIE K MPOEKTY: PEKUMBI H
yCIIOBUS pabOThI, XapaKTePUCTHKN CUTHAIOB, BO3JCHCTBHIA U T. 1., OCHOBHBIEC TTOKa-
3aTenu (MapameTpsi); KOTOPhIE JOKHBI OBITh JOCTUTHYTHI MPH MPUMEHEHUH pa3pa-
OO0TKH, Ha3HAYCHUE Pa3pabOTKHU.

B nynkTe 4 oTpakaroT HAMMEHOBAHUS Pa3/IeJI0B MOSICHUTEILHON 3aIUCKH.

[TynkT 5 3amaHusa AOKEH COAEepKaTh MepeueHb rpaduyeckoro Marepuana c
TOYHBIM YKa3aHHEM BHJa, (hopMaTa U KOJIUYECTBA JINCTOB, a TAK)KE TOUHOE HAUMEHO-
BaHME KaXXJIOTO TIJIaKara.

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

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

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

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

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

1.2.10 ConeprkaHre MOMENIAIOT Cpasy MOCIe 3aJaHusl TI0 TUTTIOMHOMY TPOCK-
Ty (padote). CnoBo COAEP)KAHUE numyT nponucHsiMu OykBaMu. B conepsxkanue
BKJIFOYAIOT 3ar0JIOBKUA BCEX YACTEW MOSICHUTEIBHOU 3alMCKU, B TOM YHCJIE Pa3/eioB
U TI0JIpa3/IeIoB, MPUIIOKEHUHN, crielu(UKaAIUi U BEJJOMOCTb JJOKyMEHTOB.

PacrnonoxeHue 3arojoBKOB B COJEPKaHUU JOHKHO TOYHO OTPaXaTh MOCIEI0-
BaTEILHOCTh U COTIOTYMHEHHOCTh PA3/IeJIOB M MOIPA3/IEIOB B TEKCTE MOSICHUTEILHON
3aIHCKH.

1.2.11 BBenenue (mpeaucioBue) MOMEIAIOT Ha OTAeNbHOM cTpanuiie. CiIoBo
BBEJAEHUE (ITPEAVCJIOBUE) 3anuchiBalOT NPONKUCHBIMU OyKBaMH IO IEHTPY.
Beaenue (nmpeaucioBue) 10KHO ObITH KPATKUM W UETKUM, HE JIOJDKHO OBITH 00X
MECT U OTCTYIUICHUN, HETIOCPEJACTBEHHO HE CBA3AHHBIX C pa3pabaThIBAaEMOIl TEMOM.
OO0bem BBeJIeHUS HE JOJIKEH MIPEBBINIATH JBYX CTPaHUII.

PexoMeHnayeTcs clieayromee coep:kannue BBeACHUS (ITPEIUCIOBHS):

— KpaTKWH aHaIW3 TOCTH)KCHHUH B TOW 00JIACTH, KOTOPOU MOCBSIICHA TEMa JTH-
TUIOMHOTO npoekTa (paboThl);

— TIeJTh TATITIOMHOTO MPOSKTUPOBAHUS;

— TPUHIINIBI, TTOJIO)KCHHBIE B OCHOBY MPOEKTUPOBAHUS, HAYYHOTO MCCIIEI0Ba-
HUS, TIOMCKA TEXHUYECKOTO PEIIEHUST;

— KpaTKOe U3JI0KEHHE COJCP>KaHUs Pa3/Ie]IOB MOSCHUTEIBHON 3alUCKU C 00s-
3aTeNIbHBIM YKa3aHHWEM 3a/a4, PEIICHUIO KOTOPHIX OHH TIOCBSIIICHBI.

1.2.12 B 0CHOBHOM TEKCT€ MOSICHUTEIHHON 3aIUCKUA aHATU3UPYIOT CYIIECTBY-
IOIIME PEIICHUSE, ONPEACISAIOT MyTH JOCTHXKEHUS 11eJTM TPOCKTUPOBAHMUSI, COCTABIISIOT
TEXHUYECKUE TPEOOBAHMS, HA OCHOBAHUU KOTOPBIX pa3padaThIBAIOT KOHKPETHBIC Me-
TOJUKU U TEXHUUYECKHE PEIICHUS 33]ay, TPUHUMAIOT CXEMOTEXHHUYECKHUE, aITOpPHUT-
MUYECKHE, TPOrPaMMHBIE B KOHCTPYKTUBHO-TEXHOJIOTUUECKHE PEIICHUSI.

OO61me TpeboBaHUsI K OCHOBHOMY TEKCTY MOSICHUTEIBHOM 3alMCKHU: YETKOCTh
U JIOTHYeCKas TOCIIEA0BAaTCIIBHOCTh U3JIOKCHHS MaTeprajia, YOSAUTEeIIbHOCTh apry-
MEHTAIUH, KPATKOCTh U SICHOCTh ()OPMYITUPOBOK, HCKITFOYAOIINX HEOJHO3HAYHOCTh
TOJIKOBaHUS, KOHKPETHOCTh M3JI0KEHHUS PE3YJIBTaTOB, JOKA3aTCILCTB U BEIBOJIOB.

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

1.2.14 B >kOHOMHUYECKOM pa3jiese, B pa3/eie OXpaHbl TPyJAa WIH YKOJOTHY e-
CKOM 0€30IaCHOCTH, PHEPro- U PecypcocOEpekeHUs pacCMaTpPUBAIOTCS BOMPOCHI,
MPEyCMOTPEHHBIE 3aJJaHUEM M0 JUIIOMHOMY MPOCKTUPOBAHUIO. /(1151 MHKEHEpPHO-
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PKOHOMUYECKUX CHEUUAJbHOCTEN PacCMaTpUBAIOTCS BOMIPOCHI, IPEIYCMOTPEHHBIE
3aIaHUEM IO KOHCTPYKTOPCKO-TEXHOJIOTHYECKON YacTH MpoeKTa (paboThl).

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

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

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

O0BeM 3aKkIIOUCHHS HE JIOJDKEH 3aHMMaTh 0oJiee MOIyTopa-ABYyX CTPaHMIL IO-
SICHUTEJILHOM 3aITHCKH.

1.2.16 CITMCOK HCIIOJIb3OBAHHbLIX MCTOUHUKOB cneayer odopm-
asth 1o 'OCT 7.1-2003. ITpumepst ohopmiieHus puBeICHbI B TTozipasene 2.8.

1.2.17 IlpaBuna odopmiuenus npunoxenuin uznoxkensl B ['OCT 2.105-95
(cm. mozpaszen 2.7).

1.2.18 TIEPEYEHb DJIEMEHTOB cxeMm »51eKTpUYECKUX MPUHIUITHATIBHBIX
obopmisierca o I'OCT 2.701-2008 B BuIE CaMOCTOSTENBHOrO JTOKYMEHTa Ha OT-
JeNbHBIX JucTax (opmara A4 U nmoMeniaercs B MOACHUTENBHOM 3allMCKe Mepes Be-
JIOMOCTBIO JOKYMEHTOB. [IpumMep odopmileHHs NepEeyHs 3JIEMEHTOB IPUBEAECH B MPU-
JoxkeHud ['. DnemeHThl pacrojararoTcsi B HOpsiIKE JaTUHCKOro andasuta. B nu-
IUIOMHBIX MPOEKTax (paboTax), HE COAEpPKAUIUX SJIEKTPUUYECKUX MPUHLMUITHATIBHBIX
CXeM, MPUBOIUTCS NEepeueHb 000pyIOoBaHMs pa3zpadarbiBaeMoll HMHG(OPMAMOHHON
CUCTEMBI.

1.2.19 BEAOMOCTbL JOKYMEHTOB cooTBeTCTByeT COCTaBY IUILIOMHOTO
npoekTa (paboThl) U SBISETCS MOCICIHUM OOSI3aTE€NIbHBIM JINCTOM TOSICHUTEIbHOU
3anucku. dopma BeIOMOCTH M ee oQopMiIeHUE MPUBEIEHBI B npuioxenun I, rae
0003HaUEHUA 1 HAUMEHOBAHUS JIJIsl TpaQUUeCcKOro Marepuana JI0KHbI COOTBETCTBO-
BatTh rpadam 1 u 2 pucyHnka 3.1 oCHOBHOU HaANUCH rpapUUECcKOil YacTu.

1.3 Ob6s3aHHOCTH CTy/IeHTa (KYPCAHTA), PYKOBOAUTESI U KOHCYJIbTAHTA

1.3.1 CryaenT (kypcaHT) o0s13aH:

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

— 0OpPMUTH MOSCHUTEIIBHYIO 3aMUCKY W IpadUuecKyr 4acTh B COOTBETCTBUU
¢ TpeboBanusamu aeictByromux cranaaproB ECKJ, ECT/, ECII/I;

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

— IpPUHUMATh y4acTHe B pa3paboOTKe 3aJaHUil U ITAMOB MPOSKTUPOBAHUS, CO-
0JI0/1aTh CPOKH BBHITIOJHEHHUS KAJIEHJAPHOTO MJIaHa;
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— ©XEHeeNbHO HH()OPMHUPOBATh PYKOBOAMUTENS O XOJI€ BBIMOIHEHUS AUILIOM-
HOTO TpoeKTa (paboThl);

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

1.3.2 PyxoBoauTenb 00s13aH:

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

— pa3paboTaTh KaJCHIAPHBIN TUIaH Ha BECh IEPUO]] MPOCKTUPOBAHUS;

— PEKOMEH/I0BaTh CTYACHTY (KYypCaHTy) HEOOXOAUMYIO JUTEPaTypy, CIIpaBOy-
HBIC U apXMBHBIE MaTepHAaJIbl, TUTIOBBIC IPOEKTHI U JPYrHe€ WCTOYHUKH TI0 TeMe -
IJIOMHOIO MPOEKTa (padoThl);

— MPOBOAUTH KOHCYJBTAIUH, IPOBEPATH PE3YJIBTATh PACUETOB M DKCIIEPUMEHTOB;

— KOHTpPOJMPOBATh XOJ BBINOJHEHUS pabOThl U HECTU CBOIO JOJIIO OTBET-
CTBEHHOCTH 3a €€ BBIIIOJIHEHUE BIUIOTH /10 3aIUTHI TUIIJIOMHOTO HPOEKTa (paboThl);

— OKa3blBaTh IIOMOIIIb B MOJATOTOBKE JOKJIaJa 00 OCHOBHBIX pe3yJsbTarax, Mno-
JYYEHHBIX B X0/I€ pa3padOTKU TEMbI JUIIJIOMHOIO MPOeKTa (paboThl).

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

1.3.3 KoHcynbTaHT OT BhITyCKarolie kadenpnl 00s13aH:

— OKa3bIBaTh MOMOIIb B ((OPMUPOBAHUHM 3324 MPOCKTUPOBAHUS, OTBEHAIOIINX
COJIEP’KaHUIO CIEIUAIBHOCTH (CHeHaIn3alun);

— KOHCYJITUPOBATh MO BOMpPOCaM BBIOOpa METOIWK pelieHus chopmynupo-
BaHHBIX 33]1a4, pacyeTa U MPOEKTUPOBAHUS, 000CHOBAHUS MPUHUMAEMBIX CTYAEHTOM
(KypcaHTOM) peIICHHUII;

— KOHTPOJIMPOBATH CPOKHU BHITTOJTHEHUS OCHOBHBIX ITANOB MPOCKTUPOBAHUS U
CTaBUTb B U3BECTHOCTH Kadelpy 00 MX HAPYIICHUN U IPUUMHAX, BBI3BABIIIUX UX;

— OCYIIECTBJISITh TEXHOJIOTHYECKUU KOHTpOJb («T. KOHTp.») rpaduyueckoin u
TEKCTOBOM TOKYMEHTAUWU. TEXHOJOTMYECKWH KOHTPOJb MPEAIONAraeT IPOBEPKY
COOTBETCTBUS IPUHATHIX B MPOIECCE MPOSKTUPOBAHUS TEXHUUYECKUX PEIICHUU CO-
CTOSIHUIO Pa3BUTHS AJAHHOW OTPAciid TEXHUKH, IPOCTOTHI pealin3aliu pa3paboTaHHO-
ro m3nenus (OpoayKTa), ero TEXHOJIOTMYHOCTH, a TAKKE€ BO3MOKHOCTH MCIOJIb30Ba-
HUs B chepe COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;

— IpPUHUMATh yyacTue B pabore paboueil KOMUCCUH,

— OIICHUTHh MOJHOTY JIUIUIOMHOTO MpOEKTa (paboThl), TOTOBHOCTH CTYJICHTA
(xypcanra) k 3ammre B ' DK u npoundopmupoBats 06 3TOM Kadeapy;

— BBIJIaBaTh MHIMBUIYAJIbHOE 33JaHHE IO BOIPOCY OXPaHbl TPYJa, UIU KO-
JIOTUYECKOM 0€30MaCHOCTH, UJIM SHEPTO- U pecypcocOepeKeHUsI.

1.3.4 KoHCynbTaHThI OT Apyrux Kadeap o0s3aHbl:

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

— KOHCYJIbTUPOBATh CTYAEHTA 10 TEME 33JIaHUs B COOTBETCTBUU C YTBEPKICH-
HBIM TpapuKOM;
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— MPOBEPUTH MPABUIBHOCTH BBITIOJIHEHUS BBIJJAHHOTO 3a/1aHus;

— IPEICTaBUTh 3aBEAYIONIEMY BBINTyCKawollew kadeapoid 10 Hayana padbOThI
paboynx KOMHUCCUH TOKJIAJAHYIO 3alUCKy O BBINOJHEHUU KaXKIbIM CTYyJAEHTOM (Kyp-
CaHTOM) COOTBETCTBYIOLIETO pa3zeia JUMJIOMHOIO MPOEKTa (IUILIOMHOM paboThI).

1.3.5 HopmokoHTposep o0s3aH:

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

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

— OIICHUTHh YPOBEHBb HCIIOJIB30BAHUS B IIPOIIECCE MPOCKTUPOBAHUS MPOTpec-
CUBHBIX METOJIOB CTaHIAPTU3AINH U YHUDUKAITUH.

HopMOKOHTPOJIb OCYIIIECTBISIOT TPEMOaBaTeIN YHUBEPCUTETA, Ha3HAUCHHBIC
BBITyCKarolen kadenpoi.

1.3.6 I'paduku OMPOLIEHTOBOK JAUILUIOMHBIX MPOEKTOB (PabOT), KOHCYJIbTAIIHIA
no HopMmam u TpeboBanusm ECKJI, ECT/I, ECIIJI, nmpenoaaBaTeneii-kOHCYIbTaHTOB
paszpabarbiBatoTcsi ipoduiaupyronieit kadenapoil B yCTaHOBJICHHOM TMOPSIIKE U JOBO-
JATCSI 10 CBEJICHUS CTYICHTOB (KypCaHTOB).

1.3.7 B ciygae HemoOpOCOBECTHOTO OTHOIIEHHUS CTy/IeHTa (KypcaHTa) K pabo-
Te Kadeapa NMpUHUMAET PEIICHHE O IEJIeCO00pa3HOCTU JalibHEWIIel padoThl HaA
pOeKTOM, HUHPOPMUPYA ekaHa PaKyIbTeTa.

1.4 IloaroToBKA K 3alMTE IUIJIOMHOIO MPOEKTA

1.4.1 3aKkoHYEHHBIH NUIUIOMHBINA MTPOEKT, MOJAMUCAHHBIN CTYAEHTOM (KypCaH-
TOM) M KOHCYJIbTAHTaMH, MPEACTABISAETCS PYKOBOAUTENIO, KOTOPBIA COCTaBJIseT Ha
HEro OT3bIB.

B oT3bIBE pyKOBOAUTENS AUTUIOMHOTO MTPOEKTA JAOHKHBI OBITH OTMEUYEHBI:

— aKTyaJIbHOCTh TEMbI AUIIOMHOTO TIpoeKTa (paboThl);

— CTEIEHb PEIICHHOCTH TOCTaBJIECHHOMN 3a/1a4H;

— CTENEeHb CAMOCTOATENLHOCTH U MHUITMATUBHOCTH CTYJIEHTA (KypCaHTa);

— YMEHHE CTyAeHTa (KypCcaHTa) MOJb30BaThCsl CHEIUATbHON JTUTEPaATYpO;

— CIOCOOHOCTH CTyJeHTa (KypcaHTa) K MHXCHEPHOW WJTM MCCIIEeI0BATEIhCKON
paborte;

— BO3MOXHOCTH MPHUCBOEHUS BBIITYCKHUKY COOTBETCTBYIOIIEH KBATU(DUKAIIUN.

[Tpumep odopmieHus O0T3bIBAa pYKOBOAUTEINS IPUBE/ICH B npuiioxkeHuu E.

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

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

1.4.4 JTns nopaboTku mpoekTa (paboThl) CTyIEHTY (KypcaHTy) MPel0CTaBIIACT-
Csl CPOK He 0oJiee OAHOU HEJENH.

[locne BHECEHUS UCNIPABIECHUM CTYAEHT (KYpCaHT) NOBTOPHO IPEACTaBIISET B
pabouyr0 KOMUCCHUIO TUIIJIOMHBINA MPOEKT (paboTy) AJisi paCCMOTPEHHUS.

1.4.5 Ha ocHOBaHUU BbIBOJIa paboveil KOMUCCHUHU JOMYCK CTYAEHTA (KypcaHTa)
K 3amuTe (UKCUpyeTcs MOAMMUCHIO 3aBelyrollero Kadeapoil Ha TUTYJIbHOM JIHCTE
HNOSICHUTEIbHON 3aIIUCKU K JTUIUIOMHOMY NpoekTy (padote). [Ipu sToM 3aBenyromumii
Kadeapoit UMeeT MpaBo NMEPEHECTH 3ALUTY AUILIOMHOTO HPOEKTa (paboThl) CTyI€HTA
(KypcaHTa), HapYUIUBIIETO KaJIeHIapHbIN J1aH, Ha MOCIaeAHuM 1eHb padoTsl [ DK.

Ecnu 3aBenyrommii kadeapoid Ha OCHOBAaHHMM BbIBOJIa pabouell KOMHUCCHUU HE
CUMTAET BO3MOXKHBIM JIOMYCTUTh CTyJIEHTa (KypCaHTa) K 3alluTe, 3TOT BOIPOC pac-
CMaTpUBAETCS Ha 3ace/laHuu Kadeaphl ¢ y4acTHeM PYKOBOAMUTENS WK (M) KOHCYIIb-
TaHTa JAUIUIOMHOTO TpoekTa (padoTel). Ilpu oTpuniaTenbHOM 3aKiItOYeHUM Kadeapbl
BBIIIMCKA M3 NPOTOKOJIA 3acelaHus NpelcTaBisieTcs 4epe3 JekaHa (hakyiabTeTa Ha
YTBEPKIECHUE PEKTOPY, MOCIIE Yero ¢ryfeHTa (Kypcanta) uH(QpOpMUPYIOT O TOM, UYTO
OH HE JIOMYCKaeTCs K 3alIUTe TUILFIOMHOTO MPOeKTa (paboThI).

1.4.6 JunioMHbIN poekT (paboTa), MOMyIIEHHBIN BBITyCKaroIIen kadeapoit k
3allUTe, HAIIPABIIAETCA 3aBEAYIOIIMM Kadenpoi Ha peLEeH3HIO.

PerieH3eHThl TUIIOMHBIX TPOEKTOB (pad0T) yTBEPKAAIOTCS AEKaHOM (haKysb-
TE€Ta MO MPEACTABICHUIO 3aBeAylolIero kadpeapod wu3 yuciaa mnpodheccopcko-
MIPENO/IaBaTeIbCKOTO COCTaBa JIPYrux Kadeap, CrenralucToB MPOU3BOJCTBA, HAYY-
HBIX yUpEeXJACHUil, IeJarorn4eckoro cocTaBa JIpyrux By30B HE MO3JHEE OJHOTO Me-
csila J0 3allUThI.

1.4.7 B penieH3un 10IKHBI OBITh OTMCUCHBI:

— 00BeM MOSICHUTEHHON 3aMUCKU U Tparueckoro MaTepuarna;

— aKTyaJbHOCTb TEMbI JUTUIOMHOTO MTpoeKTa (paboThl);

— CTeIeHb COOTBETCTBUS AUIJIOMHOTO MPOEKTa (paboThl) 3aJaHUIO;

— JIOTUYHOCTb MTOCTPOCHUS MOSICHUTENBHOM 3aMHUCKY;

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

— TOJIHOTa OINMCAaHUS METOAMKHU pacdeTa WM MPOBEIEHHBIX HCCIEI0BAHMM,
W3JI0KEHUSI COOCTBEHHBIX PACUYETHBIX, TEOPETHUECKUX M IKCIIEPUMEHTAIBHBIX pe-
3yJbTaTOB, OLIEHKA IOCTOBEPHOCTHU MOJYYEHHBIX BBIPAXKEHUN U JAHHBIX;
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— HAJIM4YHAE apTyMEHTHPOBAHHBIX BBIBOJIOB IO PE3yibTaTaM JUIUIOMHOTO IMPO-
ekTa (paboThl);

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

— HEJIOCTATKH U cJ1a0ble CTOPOHBI JUIIJIOMHOTO MPOEKTa (PaboThI);

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

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

[Tpumep odopmieHus perieH3uu NpuBeAcH B IPHIoKeHUH K.

1.4.8 CrygeHT (KypcaHT) IOJKEH OBITh O3HAKOMJIEH C PEIEH3UCH HE MEHee
YeM 3a CyTKH JI0 3amuThl IpoekTa (pabotel) nepen 'IK. M3MeneHus mo 3amedanusm
pEleH3eHTa B TOTOBBINA JUIIJIOMHBINA TPOEKT HE BHOCSTCS.

Peniensusi, 0T36IB PYKOBOJIUTENS, aKT (CIIpaBKa) O BHEAPEHUHU HE IMOIIMBAIOT-
Csl B TMOSICHUTEIBHYIO 3alUCKy, a mpeabspisitorca ['OK kak oTaenbHble caMOCTOS-
TEJbHBIC TOKYMEHTHI.

1.4.9 PykoBoauTenu AUIUIOMHBIX MPOEKTOB (paboT) OT CTOPOHHUX OpraHu3a-
IUN U PELeH3eHThl 0OPMIISIIOT aKT MPUEMKHU BBITIOJIHEHHBIX pabOT COTIacHO JOTO-
BOPY MOJPsiJa, KOTOPBINA SIBISETCS OCHOBaHUEM IS OIUIaThl Tpynaa. [loamucanHbie
aKThl caroT cekpetapro ['OK.

1.5 3ammuTa JTUNJIIOMHOTO IPpoeKTa (padoThl)

1.5.1 K 3ammre AUIIOMHOTrO IpoeKTa (padoThl) NONMYCKAIOTCA CTYAECHTHI
(KypcaHTBI), MOJHOCTHIO BHIMIOJIHUBIINE YUEOHBIN JIaH, yueOHbIE TPOTPAMMBI, TIPO-
rpaMMbl TPaKkTUK (B TOM 4YHUCIE TPEIAUIIIIOMHONW MPAKTUKH), CHABIIME TroCyaap-
CTBEHHBIN DK3aMeH, BBITIOJIHUBIIIKE B TTOJTHOM 00BbEME 3aJJaHue Ha JUTIJIOMHBIN TP O-
eKT (paboTy).

Jlomyck K 3aluTe OCYyIIECTBIsICTCS B COOTBETCTBUM C TyHKTamu 1.4.3, 1.4.4 u
145.

1.5.2 Jlo nayamna pa6otsl [ DK nexaHom (akynbpTeTa MpencTaBisIOTCSl CIIUCKU
CTYIEHTOB (KypCaHTOB), JOIMYILEHHBIX K 3alUTE JTUIUIOMHBIX IPOEKTOB, U y4eOHBIE
KAPTOYKHU CTYAEHTOB (KypCaHTOB) C YKa3aHHEM IOJYYEHHBIX UMHU OLICHOK IO U3Y-
YeHHBIM JHCHUUIUITMHAM, KYpCOBBIM IpoekTaMm (paboTam), y4eOHOM W MpPOU3BOI-
CTBEHHOU MPAKTUKAM.

1.5.3 CryneHTbl (KypCaHThl), JOIMYIIEHHbIE K 3alUTE JUIUIOMHOTO MPOEKTa
(pa®oThI), MUHUMYM 3a OJIUH JICHb JI0 Ha3HAYEHHOTO Kadeapoi JHS 3alIUThI JOJKHbI
SABUTHCS K cekperapro ['OK s yrouHeHusl BpeMEeHHU 3allluThl, UMesl IPU cebe mosic-
HUTEIBHYIO 3aMMCKY, Tpauueckuii MaTepua, OT3bIB U PEIICH3HIO.

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

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

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

Cnaiiipl MOTYT COJEpXaTh JIONOJHUTEIbHBIE MaTEpHAaJIbl, -PACKPBIBAIOLINE
O0COOEHHOCTH TEMBI JIUILUIOMHOrO MpoeKTa (padoThl), 3a1a4u MPOEKTUPOBAHUS, CYTh
BBIIIOJIHEHHBIX TEOPETUYECKUX, SKCIEPUMEHTAIBHBIX M HMH)KEHEPHBIX PEIICHHM, a
TAK)K€ BBIBOJIbI, 3AKIFOYEHUE U IIPOYHE ITOJIE3HBIE CBEACHUS.

[Tocne nokiaga BBITYCKHHUK OTBEYAaeT Ha BOonpockl wieHoB [ OK. Borpocsl Mo-
r'yT OBITh OOILEro XapakTepa B Impejenax JUCLUILUIMH CTIEHUaTbHOCTH U ClIeUaIn3a-
UM, U3yYaeMbIX Ha MPOTSHKEHUU BCEr0 OOyUEHUS B YHUBEPCHUTETE, WM CBSI3aHBI C
TEMOM BBIIIOJTHEHHOIO IIPOEKTa (paboThl).

JInma, NpUCYTCTBYIOIIME HA 3alUTE TUIUIOMHOTO MpoekTa (paboThl) U HE SIB-
nsrourecs wieHamu ['OK, He MOTYT 3a/1aBaTh BOIIPOCHI CTYJEHTY (KYpCaHTy) U BIU-
ATh Ha XOJI 3aILIUTHI.

3aTeM MOXET BBICTYNHUTh PELEH3EHT, €CIM OH MPUCYTCTBYET Ha 3aceJaHuu
I'OK i 3aunThiBaeTcs ero peueHsusd. Ha umeromuecs 3ameyaHns pEUEH3EHTa CTy-
JeHT (KypCcaHT) JOJKEH J1aTh HEOOXOAUMbBIE Pa3bsiCHEHHUS.

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

3amMra 3aKaHYMBAETCA MPEAOCTABICEHUEM BBITYCKHUKY 3aKJIIOUUTEIBLHOTO
CJIOBA, B KOTOPOM OH BIPaBE€ BbICKA3aTh CBOE MHEHHUE MO 3aMEUYaHUsIM U PEKOMEHa-
UM, CIIEJaHHBIM B IIpoliecce 00CyKIEHUS TIPOEKTa.

1.5.7 Tlocae oKOHYAHUSI 3aIUTHI AUMIJIOMHBIX TPOekTOB (padoT) ['DOK mpomon-
’aeT CBOIO0 PaboTy Ha 3aKPHITONM YacTH 3acelaHusi, Ha KOTOPOM C COTJIachs IpeJce-
JaTess KOMUCCUHM MOTYT MPUCYTCTBOBATh PYKOBOAMTENIN U PELICH3EHThI TUMIIOMHBIX
POEKTOB (PaboT) Mpu peIIeHUH BOMPOCOB, KACAIOIIUXCS TOJIBKO UX JUIIIIOMHUKOB.

B xogze 3akpsiToro 3acenanus wiensl [ OK:

— OLICHMBAIOT PE3YJIbTAThl 3aIUTHI KAKJIOT0 JUIJIOMHOTO MpoeKTa (padboThl),
YUHUTBIBASI TIPU 3TOM €r0 (€€) MPAaKTHYECKYI0 IIEHHOCTh, COAEPKaHNE NOKIaaa U OT-
BETHI CTyICHTa (KypcaHTa) Ha BOIPOCHI, OT3bIB PyKOBOAMTEIS JUIJIOMHOIO IIPOEKTA
(paboThI) U PEIICH3UIO;

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

B cootBerctBuM ¢ 3akoHoM Pecnyonuku benapyce No252-3 ot 11 utons 2007
roja JOKYMEHTHI O BBICIIIEM OOPa30BaHUU C OTIMYMEM BBIJAIOTCS JHUIAM, UMEIOIIUM
M0 UTOTaM OOYYEHHMsI B BBICIIUX yUEOHBIX 3aBEJICHUSAX, BKIIOYAsi UTOTOBYIO aTTECTa-
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nuio, He MeHee 75 % ormerok 10 m 9 GamnoB, a OocTalbHBIE OTMETKH — HE HIKE
7 6annos.

OTMmeTKa 3a BBINIOJHEHUE W 3aALIUTY JUIUIOMHOTO MPOEKTA BBICTABJISETCS 10
UTOTaM OTKPBITOTO TOJIOCOBAaHUS O0IBIIMHCTBOM roiocoB wieHoB ['DK. [Tpu paBHOM
YHCJIE TOJ0COB TOJIOC MPEACENATEIIS SIBJIETCS PEIIAOIINAM.

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

1.5.8 JunmomHbIN mpoekT (paboTa) mocie 3alIMThl XPaHUTCS B apXHUBE YHU-
BEPCUTETA.

1.5.9 TloBTOpHas UTOTOBask aTTeCTAIMs CTYIEHTOB (KypCaHTOB), HE CHABIIMX
roCyJapCTBEHHBIN 3K3aMEH, HE JOMYUIEHHBIX K 3alllUTe AUILIOMHOTO MPoeKTa (pado-
Thl), HE 3AIIUTUBIINX IUIJIOMHBIA MPOEKT (paboTy), MPOBOAUTCA B COOTBETCTBHUHM C
rpagukoM padotsl I'OK mocnemyrommx Tpex yueOHbIX JeT. Ilpu 3ToM rocynap-
CTBEHHBIN 3K3aMEH CIaeTCs M0 TeM y4eOHBIM JHUCUUIUIMHAM, KOTOpbIE ObLIN ompee-
JIeHbl YYEOHBIMU IJIaHAMU, 110 KOTOPBIM IPOXOANIIO 00YUEHHUE B T/l UX OTUUCIICHHUSL.

1.5.10 Crynenrtam (KypcaHTam), HE CAABIIUM TOCYIApCTBEHHBIM 3K3aMEH, HE
3aIMTUBIINM JUIUIOMHBIA TPOEKT (paboTy) MO YyBaKHUTENbHOM mpuuuHe (OOJIE3Hb,
ceMeiHbIe 00CTOATENbCTBA, CTUXUIUHBIE OC/ICTBUS U Jp.), TTOJITBEPXKICHHOW JOKYMEH-
TaJIbHO, PEKTOPOM YHHUBEPCHUTETa Ha OCHOBAHWW 3asABJICHHS CTyACHTa (KypcaHTa) U
IpecTaBICHMs AeKaHa (DaKyabTeTa MPOICBACTCS CPOK O0OyUYEHUS, YCTAHOBJICHHBIN B
COOTBETCTBHUU C MMPUIUHON HETPOXOXKICHUSI UTOTOBOM aTTECTaINH.
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2 TPEBOBAHUS K NTOSICHUTEJBbHOM 3ATIIMCKE

2.1 O01me moJI0KeHus

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

[Ipu neyatu ¢ nomouisko TekcToBOro penakropa [I9BM ucnosne3yercsa rapHu-
typa mpudra Times New Roman pasmepom mpudra 13—-14 MyHKTOB C MEKCTPOU-
HBIM UHTEPBAJIOM, MO3BOJISIFOIIUM pa3MecTuTh 40 + 3 CTpOKM Ha CTPAHHMILIE.

[Tpu pykonucHOM cnoco0e HCIONb3YI0T HIAPUKOBYIO PYUKY C HACTOW YEPHOTO,
CHHEro Wix (UOJIETOBOro LiBeTa. Bricota OykB u udp n0mKHa OBITH HE MEHEE 3,5 MM.

Homepa paznenos, moapasienoB, IIyHKTOB M MOJITYHKTOB. CIEIYET BBIICIATh
HOJYKUPHBIM IIPUGPTOM. 3arojIOBKU pPas3fesioB PEKOMEHIYeTCs OQOpMIIATh MOJIy-
KUPHBIM TpudTOoM pazMepoMm 14-16 MyHKTOB, a MOJPa3aeiIOB — MOIYKUPHBIM
mpudtom 13-14 myHKTOB.

JInsi akueHTUpOBaHUS BHUMAHMS Ha OINPEAENIEHHBIX 3JIEMEHTax JOIMYCKaeTCs
MCIIOJIb30BaTh KYPCUBHOE U MOJIYKUPHOE HAUEpPTaHHE.

2.1.2 TekcT pacrosnararoT Ha OJHON CTOpoHE JmcTa Gopmara A4 ¢ cobmrose-
HUEM pa3MepoB T0JIeH U HHTEPBAJIOB, YKa3aHHBIX B MpUiIoKeHun JI.

2.1.3 AG3arpl B TeKCTe HauWHAIOT OTcTymoM 1,25 munum 1,27 cM, ycTaHaBiIu-
BaembIM B WOrd B quajioroBom okHe A6zay, v 15—17 MM npu BBITOJTHEHUU 3a-
MMUCU PYKOTUCHBIM ciocoOoM (cMm. nipuiioxkenue JI).

2.1.4 Bce yacTH NOSICHATEIBHOM 3alMCKH HEOOXOOMMO H3jJaratb Ha OJHOM
SI3bIKE — Ha PYCCKOM WIIH OejopycckoM. JJI CTYJAE€HTOB — rpakJjaH MHOCTPAHHBIX
roCyJIapCTB, MOJYYAIOIIMX BhICIIEe 00pa30BaHUE HA aHTJIMHCKOM SI3bIKE, JOIMYyCKaeT-
Csl BCE YaCTH M3JIaraTh Ha sI3bIKE 00yUCHHUS.

2.1.5 Omucku u rpaduyueckre HETOYHOCTH, OOHAPYKEHHBIE B TEKCTE MOSICHU-
TEJIbHOM 3aIUCKH, BBIOJIHEHHOW PYKOIMCHBIM CIIOCOOOM, JOIMYCKAeTCsl UCTIPABIIAThH
NOJIYMCTKOM, 3aKpaliuBaHueM OOl KpacKoil M HAHECEHHEM Ha TOM € MEeCTe HcC-
IIPaBJIEHHOrO TekcTa. [lomapku u cienpl HE MOJHOCTHIO YIAJEHHOTO MPEKHETO TEK-
CTa HE JOMYCKAKOTCH.

2.1.6 TlosicHuTenbHAS 3amUCKa JO/DKHA OBITH CIIUTA B KECTKOM IIEpEIIeTe
(crierualibHOM MarKe JUIsk JUIUIOMHBIX TIPOEKTOB (pador)).

2.2 PyOpukauum, 3aroJIOBKHM M COiepKaHue

2.2.1 TeKCT MOSCHUTENILHON 3aIUCKU PA3AEISIOT Ha JIOTUYECKU CBSA3aHHbBIC Ya-
CTH — pa3zeiibl, NP HEOOXOMMOCTH — Ha IOJPA3/Iebl, a MOAPA3/EIIbl — HA ITYHKTHI.
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2.2.2 Pa3pnenbl NODKHBI UMETh TIOPSAIKOBBIE HOMEpa, 0003HaYaeMble apabCKu-
MU 1EdpaMu 03 TOUYKH B KOHIIE M 3alliCaHHbIe ¢ ad3amHoro orcrymna. IToapasaeis
HYMEPYIOT B Ipejeiiax pasjeiia, K KOTOPOMY OHHU OTHOCSITCSL.

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

[TyHKTBI TTpH HEOOXOIUMOCTH MOTYT OBITH Pa3OUTHI HA MOMIYHKTHI, KOTOPBIC
HYMEPYIOTCS B MpeJienax KakI0To MyHKTa.

2.2.4 Ecny B MOSICHUTEBHOM 3aIMCKE BBIJICICHBI TOJIBKO pa3aesibl, TO MyHKTHI
HYMEpYIOT B Ipesienax pasena.

2.2.5 Kaxnplil pazzen u nojpaszaes I0JDKEeH UMETh KPATKUN U SICHBIN 3aroso-
BOK. [IyHKTBI, Kak IpaBUIIO, 3ar0JIOBKOB HE UMEIOT.

3aroJI0BKH pa3/IeNiOB 3alMChIBAIOT MPOMUCHBIMU OyKBaMH 0€3 TOUKH B KOHIIE 3a-
TOJIOBKA. 3arojIOBKU TOJPa3ZIesioB 3alMCHIBAIOT CTPOYHBIMHU OyKBaMH, HaUWHAs C Tep-
BOM IIPOIMCHOM. 3arojoBKU HE MOAYEPKUBAIOT. [IepeHOCH! CIOB B 3arojloBKax HE J0-
IIyCKaroTCA. ECay 3aro0BOK COCTOUT U3 IBYX IPEUIOKEHUN, UX Pa3AEIsOT TOYKOU.

Ecim 3aronoBku paszena Wi nogpasiena 3aHUMA0T HECKOIBKO CTPOK, TO CTPO-
KU BBIPaBHUBAIOTCS 10 MEPBOM OyKBE 3arojIoBKa B COOTBETCTBUHU C MpUIIOKeHueM JI.

2.2.6 Kaxnaplii pa3aen MOSCHUTEIBHON 3aMMCKA PEKOMEHIYETCsl HAaYMHATH C
HOBOW CTpaHULIBL.

Mesxmy 3arooBkoM paszena (moapasaesia) i TEKCTOM OCTABIISIOT MPOOEIBHYIO
CTPOKY — MPH KOMIIBLIOTEPHOM CITOCOO€ BBITIOIHEHHUS 3alMCKH; HHTEPBAJ IIUPUHOU
15 MM — IpH pyKOIIMCHOM crioco6e (cM. npuioxenue JI).

Mex 1y 3arojJoBKaMu Pa3ziesioB U BXOJSAIINX B HETO MOIPA3IeNIOB JIOITYCKACTCs
OMeIaTh HEOOIBIION BBOHBIN TEKCT, MPEIBAPSIIONIANA MOIpa3Ie]l.

2.2.7 TlepeueHb BceX pas3fesioB W IMOAPA3/EIOB, BKIIOYAIONIUN MOPSIAKOBBIC
HOMEpa U 3arojIoBKH, o(hOpMIISIOT B BUJE COJIEP)KaHUSA — 005S3aTeIbHOrO JIEMEHTA
NOSICHUTENBHOM 3amucKku. CojaepkaHrue MOMEIIAOT HEMOCPEICTBEHHO 32 3aJaHHEM
Ha IPOEKTUPOBAHUE U BKIIIOYAIOT B OOLIYI0 HyMEpAILUIO CTPAHULI.

Cnoo COHAEPXAHUWE 3anuceiBalOT NpOMUCHBIMH OYKBAMH MOJIYXUPHBIM
mpudpToM 14—-16 MyHKTOB M pacmoJiaraloT Mo UEHTPY CTPOKU. Mexay CIOBOM
COLEPXAHUE u camum coaep:KaHUEM OCTABIISIIOT IPOMEKYTOK, PaBHBIA IPO-
OenbHOM cTpoke. B comepaHun 3arojloBKM BHIPABHUBAIOT, COMOIYUHSAS 1O pasje-
JaM, mojapaszjenaM M MyHKTaMm (€ciu MOCJeIHHEe UMEIOT 3arojoBKH), cMellasi Bep-
THUKaJIU BIIPAaBO OTHOCUTENBHO JIPYT Apyra Ha 2 3HaKa.

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

[Tpumep dpparmMenTa npaBUIBLHO MOCTPOCHHOTO COJCPKAHUS:
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2.2.8 CTpaHuIbl MOSCHUTEIBHON 3alMCKH HYMEpYIOT apaOCKuMu IudppamMu B
MPaBOM HWKHEM YTIy. TUTYIBHBIM JTUCT, TUCT ¢ pedepaToM M JIUCT 3aJaHus BKIIO-
YaroT B OOIIyI0 HyMEpaIuio, HO HOMEp CTPaHMIIBI Ha HUX HE CTaBAT. B o01ryro HyMme-
paltIo CTPAHUI] BKIIOYAIOT BCE MPUIIOKECHHUS.

2.3 OcHoBHbBIE NnpaBuJia U3J10KCHUSI TEKCTA

2.3.1 TekCT MOSCHUTENHLHOMN 3alMMCKU JOHKCH OBITh YETKUM W JIOTUYHO H3JI0-
YKCHHBIM, HE JIOITYCKATh PA3JINYHBIX TOJIKOBAHUMN.

[Tpu u3noxkeHUU 00s13aTEIBHBIX TPEOOBAHUM B TEKCTE JOJDKHBI MPUMEHSTHCS
CJIOBA «IOJDKEH», «CIEIYET», KHEOOX0UMOY», «TpelyeTcs, YTOOb), «HE TOMyCKaeT-
cs», «3anpemaercs». [lpyu nu3noxeHnu APYrux IMOJIOKEHUN PEKOMEHIYETCSI UCIIOJb-
30BaTh CJIOBA: «IOIMYCKAIOT», «YKa3bIBAIOT», «IIPUMEHSIOTY.

B Ttekcrte ciemyeT mpuMEHATh HAYYHO-TEXHUYECKHUE TEPMHUHBI, 0003HAYEHUS
U OIpENIETCHUs], YCTAHOBJICHHbIE ACHCTBYIOIIMMHU CTaHAApTaMHU, a NPHU HUX OTCYT-
CTBUU — MIPUHSTHIE B HAYYHO-TEXHUYECKOM JIUTEpATypE.

3amnpenaeTcs NPUMEHSATh MHOCTPAHHBIE TEPMUHBI NIPU HAJIMYUMU PABHO3HAY-
HBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE.

2.3.2 Tekct u3naraior ¢ coOoAeHrueM mnpaBmil opdorpaguu U MyHKTyaIuu.
Cnenyer oOpaTuTh BHUMaHUE Ha a03allbl, MEPEUUCIICHUS, YMOTPEOJICHUE YHUCEll,
CHMBOJIOB U Pa3sMEpPHOCTEN.

2.3.3 Hebonpbmme o o6beMy 000c00JIE€HHBIE IO CMBICITY YaCTH TEKCTa BbIJE-
JSIOT ab3anamu.

2.3.4 B mosiCHUTEIHHON 3aITUCKE YaCcTO UCIIOJIB3YIOT NIEPEUUCIICHHUS, HAIlPUMEP
B TEX CJIydasx, KOrja HeoOXOJIMMO Ha3BaTh COCTAaB TEXHWYECKOW CHCTEMBI WM OT-
JIETHHON €€ YacTH, yKa3aTh MPEIbsIBIseMble TPeOOBaHUS, YCTAHOBUTH MOPSIOK KC-
MIEPUMEHTAIBHBIX UCCIECIOBAHUMN, UCTIBITAHUM, HATTAJKH U T. II.

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

— JTaTYUK PACCTOSHUS,

— doTtoaroHAs MaTpHIla pazMepoM 32%32 3IeMeHTa;

— 3QJIAIONIMIA TeHEepPaTop W YCTPOMCTBO aBTOMATHUYECKOW PETYJIHMPOBKH UYBCTBHTEIBHOCTH
doromaTpuLIbI.

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

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

2.3.7 Tlpu clI0O)XHOM TEPEUUCICHUHU, COCTOAIIEM M3 HECKOJBKHUX MpPeNJIoKe-
HUMN, KaXKIbIA DJIEMEHT MEPEUMCICHUS HYMEPYIOT M MHUIIYT C MPOMUCHON OYKBHI,
Ha4yMHas ¢ ab3aI[HOTO OTCTYIa, a B KOHIIE CTaBsT Touky. Hampumep:

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

1 BoruucnseM Z-npeoOpa3oBaHue nepelaTovHol GyHKIHUN HOCIEeI0BATEIbHO COEAMHEHHBIX
9KCTPAMOJISATOPA HYJIEBOI'O MOPs/IKA U HENPephIBHOM yacTtu 1udpoBoii cuctembl. C MOMOIIb0 Ou-
JUHEHHOro mpeoOpa3oBaHMsl HAXOAUM COOTBETCTBYIOILYK0 XapaKTepUCTUKY B  00JIacTH
W-nipeoOpa3oBaHuii.

2 Ilo HaiiieHHOW XapaKTEPHCTUKE OIpPE/EIIsieM OCHOBHBIC MOKa3aTeIl HECKOPPEKTUPOBAH-
HOU (POBOM CUCTEMBI: 3aMachkl YCTOWYUBOCTH IO (aze U MOAYIIO, TIOJIOCY MPOMYCKaHUs, Pe30-
HAHCHYIO 4acTOTY M pe30HaHCHbIN nuk. ConocraiseM NoKa3aTeau KayecTBa ¢ TpeOyeMbIMH 3Ha-
YEHUSIMHU.

3 Bribupaem B obnactu W-npeoOpa3oBaHuil Takyl0 XapakTepUCTUKY (PU3HUECKH pean3ye-
MOTO PEryJsiTopa, 4TOObI yIOBJIETBOPSUINCH BCE TPEOOBAHUS, MPENbABIsSEMbIe K KaUeCTBY YIpaB-
nenusi. Hakonen, ucnonb3yst moactanoBky W =Z = 1/Z + 1, nmonyyaeM mnepenaTouHy0 (QYHKIHIO
perynstopa B 065acTi Z-npeoOpa3oBaHUi U T. 1.

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

1.7 Ha ocHOBaHMM aHaAJIN3a UCXOAHBIX JAHHBIX JJIS IPOSKTUPOBAHUS CUCTEMBI aBTOMATHYE-
CKOTO YIIpaBJICHUS YCTAHABIMBAEM CIICAYIONIHE TPEOOBAHUS K CHCTEME:

a) IMHAMUYECKas yCTAHOBMBILNAACSA MOIPEIHOCTh YNPABICHUS Oy NOJDKHA OBITh HE Oonee
12 yrn. MuH npu IOCTOSHHO# ckopoctn Q = 0,16 pan/c u yckoperun € = 0,24 pan/c?;

0) MOMEHTHAsI COCTABJISIIOIIAs MMOTPEIIHOCTH Oy JOJKHA ObITh He Oosee 1,2 yrii. MUH npu
My = 10*H Mm;

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

T') IepeperyIMpoOBaHne TOJDKHO OBITh He Ootee 24 %.

[Ipu manpHEHIIEH neTanu3anuy NepeuncaeHU UCTIONB3YIOTCS apadckue 1ud-
pBI CO CKOOKOI, a 3amuCh MPOU3BOIUTCS C a03aIlHOTO OTCTYyMa, COOTBETCTBYIOIIETO
YPOBHIO TIepeunciieHus (cM. npunoxenue JI).

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

KpaIICHUs CJIOBO IIYHKT» HJIM IOAIYHKT» WM TOCIIE HOMEpa WM OYKBBI yOWpaTh
ckoOky. Hanmpumep:

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

Henpaewzbﬂo nucamo.

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

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

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

— MaTeMaTHUYeCKUN 3HAK «—» MUHYC TIEpell OTPUIATEIbHBIMH 3HAUYCHUSIMHU
BEJIUYMH;

— MaTeMaTH4ecKue 3Haku > (0ombie), < (MeHbIIe), = (PaBHO), a TAKKE 3HAKU
Ne (Homep), % (nporient), & (amametp), Sin (cuHyc), COS (KOCHHYC) | T. 1., HE UMe-
foIye mpu cebe YUCIIOBBIX 3HAaYeHWH, Hampumep: «lIpupaBHUBas HYIIO MPOM3BO/I-
HYI0 OT (DYHKITMOHAJIA, HAXOJIUM ypaBHEHHE. ..)».

2.3.12 B TekcTe 9ymcia OT OQHOTO JIO JIEBIATH 0€3 €IUHUIl U3MEPEHUN CICIyeT
UcaTh CJIOBaMHU, CBBIIIE JeBATH — IUbpamu. JpoOHbie ynciaa HE0OX0IUMO MPUBO-
JIUTH B BUJIE JCCATUYHBIX APOOCH.

[lepen yuciaamu ¢ pa3MEpHOCTSIMU HE PEKOMEHIYETCS CTABUTh MPEIJIOT «B)»
WJI 3HaK TUpe «—». Hanmpumep:

Henpasunvno nucams:
DneKTpoABUraTesb MOIHOCTBIO B 600 BT.

Credyem nucame:.
DNeKTpoABUTaATENh MOITHOCTHIO 600 BT.

[TpuBoasi HarOOMBIIIEE WM HAUMEHBIIIEE 3HAUYCHUE BEITUYHH, CICAYET IpUMe-
HATH CJIOBOCOYETAHUE «IOJKHO OBITh HEe OoJiee (He MeHee)», Hanpumep: «Ilepepery-
JUPOBAHUE JTOJKHO OBITH HE OoJiee 18 Y%o».

Ecnu B NOSICHUTENIBHON 3alMCKe TIPUBOIAT AWANa30H YUCIOBBIX 3HAYCHHUH OJ1-
HUX W TEX K€ eNUHUIl (PU3MUECKOU BEIMYUHBI, TO 0003HAUYCHUE €IUHUIIBI (pU3uUe-
CKOM BEJIMYMHBI CIIEAYeT YKa3bIBaTh MOCIE MOCISAHETO YUCIOBOTO 3HAUCHHUS JAHarna-
30Ha. Hanpumep:

CucreMa aBTOMaTHYECKOTO COMPOBOKICHUS IEIU O00ECIeUnBaeT CIEKEHUE MO 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 MPEANocaeaHsss OyKBa YUCIUTEIBHOTO Tjac-
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Has, U JBYXOYKBEHHOTO OKOHYAaHUsS, €CIW NPEeANOCieaHss OyKBa corjacHas.
Hanpuwmep:

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

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

2.3.13 B nosiCHUTENIbHOM 3aIUCKe CIAEAYEeT MPUMEHATh €AUHUIIBI (QU3UIESCKUX
BEJIMYMH, NX HaMMEHOBaHMSA M 00o03HaueHus B coorBercTBUU ¢ 'OCT 8.417-2002.
B npunoxenun T npuBencHsl OyKBEHHbIE 0003HAUCHHS BEIMYMH U Pa3MEPHOCTEH,
HanOoJIee YacTo ynoTpediiseMbie B MpoeKkTax (padborax).

[Tpumenenue apyrux cucteM 0003HaYeHUH (PU3NICCKUX BEJIMYUH HE JIOITyCKAeTCsl.

Ecnu B mosSICHUTEIBHOM 3aIIMCKe HEOOXOIUMO HCITOIb30BaTh CBEACHUS U3 JINTE-
paTypHBIX UCTOYHUKOB, B KOTOPBHIX NMPUMEHEHBI WHBIC CHCTEMbI 0003HAYCHUM, TO MX
HY>kHO TniepeBecTH B cucreMy CH. KoadduumeHnTsl nepeBoga NpUBEACHBI B IPUIIOXKE-
HUHU Y ¢ TOYHOCTBIO, TOCTATOYHOM JIJIs1 HHYKEHEPHBIX PAaCUCTOB.

2.3.14 He cnegyer momemath 0003HAYCHHS €IUHUI] (U3MYCCKUX BEITUYWH B
OJIHOM CTpOKe ¢ (popMysiaMHu, BEIpa)KeHHbIMH B OykBeHHOM (popme. Hanpumep:

Henpaeuﬂbno nucameo.
HpI/IBeI[CHHHﬁ K BaJly ABUTATCIIsI MOMCHT HHCPLIMN HAI'PY3KHU

2
co vl
an = (m1 + mz)—zHmaX [KrM ]-
B max

Cnedyem nucamo:
[IpuBeIeHHEI K Bally ABHTAaTeNls MOMEHT MHEPIMH HArpy3KH Jpp, KI'M? BBIYHCISEM O
dbopmyie

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

B Tex cayuasx, xorna B GopMyily MOJCTABISIOT YUCIOBBIC 3HAUYCHUS U BBIUKC-
JSIOT pe3yyibTaT, 0003HAUEHUE €IUHUIIBI (PU3UUYECKON BEJIMUMHBI MUIIYT 32 PE3Yib-
TaTOM C MpoOeIoM, paBHBIM OJHOMY 3HAKY, WK 3—4 MM MpU PYKOIMCHOM CIOCO0E.
Hanpumep:

[IpuBeaeHHBIN K Baly IBUTATEISI MOMEHT HHEPIIUN HArPy3KU

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

2.3.15.1 YTtoOBl yKa3aTh pa3auurue HECKOJBbKUX (PU3UYECKUX BETUYMH, 0003HAa-
YEHHBIX OJHOM U TOH ke OYKBOI, IPUMEHSIOT BEpXHHUE U HUKHUE WHICKCHI.

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

a) NC? — sueprus;

6) q'(A,w) — k03bdHUIHEHT TAPMOHUYECKON JINHEAPU3AIIUH;

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

2.3.15.3 HiwxHumu uHJIeKCaMu Ipyu OYKBEHHBIX 0003HAYEHHSIX MOTYT OBITh:

— uu@psl, 0003HAYAIOIINE MOPSIIKOBbIE HOMEPA, HAPUMEP, MOPSAKOBBIE HO-
Mepa MePeMEHHBIX COCTOSHUSA, IEPEeaTOYHBIX (PYHKIIUHA U T. I1.;

— OYKBBI TPEYECKOr0 M JIATUHCKOTO aji(haBUTOB, YKA3bIBAIOIINE Ha CBS3b C
¢uznueckuMu BeTMYMHAMH, O0O3HAYECHHBIMH COOTBETCIBYIOIIMMU CHMBOJIAMHU.
Hampumep: Dg — 10OpOTHOCTH 1O YCKOPEHUIO; Vx — COCTABIISAIONIAs CKOPOCTH BIOJIb
ocCH X;

— OYyKBBI pycckoro angaBuTa, COOTBETCTBYIOIIME OJHOW WU HECKOJIbKUM

Ha4daJIbHBIM 6YKB21M TCpMHHA, HAIIPUMCD UBX — HAIIPsAPKCHUC Ha BXOAC YCHUIIUNTCIIA.

2.3.15.4 Nnnekcel, cOCTaBIIEHHBIE M3 JBYX-TPEX COKPAIIEHHBIX PYCCKHUX CJIOB,
MUITYT OPSIMBIM HIPHUGPTOM ¢ TOYKAMHA MEXITY COKpalieHus M. Hampumep:

a) Ko.c— KO3pGUIHMEHT YCHIIEHUs B LieNH 0OpaTHOI CBA3H;
0) Kp.c (p) — mepenarounast GyHKINS PETyIATOPa CKOPOCTH.

2.3.15.5 Ecnu B COCTaB MHIEKCA BXOAUT HECKOIBKO IMU(Dp Uiu OyKB JTATHH-
CKOro ¥ (MJM) rpedeckoro andaBUTOB, TO UX OTACJSIOT APYT OT JApyra 3amsiTou.
Hampumep:

a) (=~ YIOJI MEX1y TIEPBLIM M BTOPHIM CMEKHBIMH 3BEHbSIMH MAHUITYJIATOPA;

6) Ry, —Marpuia 10BopoTa BOKPYT OCH OX Ha Yroil o.

2.4 OcHOBHBIE IPABUJIA HAIMCAHUS MATEMATHYEeCKUX (pOpMy.JT

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

CBsi3yIOIME CIIOBA «CIIEIOBATEIIBHOY», «OTKYAa», «IOCKOJBKY», «TaK Kak»,
«UIW» U APYTHE PACIIONAraroT B Hadayle CTPOK, & 3HAKHA NMPENHUHAHUS CTABAT HEMO-
cpeAcTBeHHO 3a dhopmynoi. Hanpumep:
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XapaKkTeprCcTUIEeCKOe YpaBHEHHUE ITPeodpa3yeM K BUIY
Tp®+p+K, =0, *)
[ToacraBuMm B (*) 3HaUeHHE P
p=-a+jp,
HOJTYYHM
T(-a+ jB)2 +(-a+jp)+K, =0,
OTKY/Ia HAXOJIUM
T(o® -p*)+ K, —a=0,
—20BT +p=0.

CrnenoBarensHO,

Ecnu dopmynam npemmectByer dpasa ¢ 00001IaONIMM CJIOBOM, TO MOCTIE HEe
HE00X0IMMO CTaBUTH JBOeToure. Hampumep:

W3 paBencTBa (2.12) HaxoauM ciieayrolee COOTHOLIEHHE:

AL+ E2) =30+ E) + —— i 4(1+ %) =3(1+ &) +1/[(1+8)°].

(1+§)

2.4.2 MaremaTtndeckne (OpMyIbl JOHKHBI OBITH BIUCAHBI OTYETIUBO C TOY-
HBIM pa3MelleHueM 3HakoB, upp u OykB. Kaxayro OykBy B Gopmynax u TEKCTe
HEO0OXOIMMO 3aMKChIBATh B TOYHOM COOTBETCTBUU C anaBuTOM. {1151 TOro 4yToObI B
dbopmyrnax paznuyaTh CUMBOJIBI CXOJHOTO HauepTaHUs, MPUHATO OYKBBI JJATUHCKOTO
andaBuTa IEYaTaTh KYPCUBOM, a PYCCKOTO U TPEUYECKOT0 — MpsMbIM Tpudrom. O6-
pasiibl OYKB IPUBEACHBI B puiiokeHuu .

Ha npoTskeHnu Bcel MOsICHUTENBHOM 3aMCKU HEOOXO0AUMO COOI0AaTh cie-
Oyromnme pa3Mepsl B popmynax: 3—4 MM JUIsl CTPOYHBIX B 6—8 MM JIJisi POTTUCHBIX
OykB u mudp. Bce mHACKCH W MOKa3aTenW CTENEHU OJDKHBI ObITh B 1,5-2 pasa
MEHBLIE.

3HaKU CIIOKEHMSI, BBIUUTAHUS, KOPHS, PaBEHCTBA U T. JI. HEOOXOAUMO pa3zMe-
iaTh TaK, 4TOOBI UX cepeArHa ObUIa PacHoJioKeHa CTPOro MPOTUB TOPU3OHTAIBHOM
YepThl APOOH.

2.4.3 ®opmyIibl, KaKk MPaBUIIO, PACTIONATAlOT HA OTACITBHBIX CTPOKAX IO LEHTPY
U OTHAEJSIIOT OT TeKCTa MpOoOeTbHBIMU CTpoKaMu. B mpumnoxxennn M nipuBeneHs! npu-
MEpBI pacroiokeHus: GopMyJ ¢ yKazaHHEM PACCTOSIHUN MEXIY CTPOKaMH TEKCTa.

PexomeHnayroTcs cienyronme MEXTEKCTOBbIE MPOMEXYTKU JUIsl pa3MelleHus
bopmyir:
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— 6 UHTEPBAJIOB MPHU MIEYATHOM CIIOC00€ Win 24 MM TIPU PYKOITMCHOM JJTsI TIPO-
CTEHIINX OJHOCTPOUYHBIX (POpMYyIT;

— 8 UHTEepBaAJIOB NIPU NIEYaTHOM cIioco0e Win 32 MM MPU PYKOITUCHOM ISl O1-
HOCTPOYHBIX (OpMYIL, comeprkammx 3uaku X, I1, | u T. Iv.;

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

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

Koopaunatel X1 1 X2 onpeensieM 1o U3BECTHBIM BeTuyruHaMm X u Y

X =X —BY +BU; x,=Y -BU.

Hecnoxubie u KOpoTKUe (HOPMYIIbl TPOMEXKYTOUHBIX U BCIIOMOTATEIbHBIX BbI-
paXeHUI MOKHO pacroyiaraTh HENOCPEICTBEHHO B cTpoke Tekcra. [Ipuuem paspe-
[Ia€TCS YBEIMYMBATh PACCTOSIHUE MEKy CTpOKaMu TekcTa. Hanpumep:

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

> duumenT YCHJIEHHS] Pa3OMKHYTOM CHCTEMBI K(w) =D/ 0,41+ (0,20,,) ? =

=20/16-3,35=0,37 c¢2. CrenoBareibHo, 3amac yCTOWIUBOCTH 110 ycueHuno AK =1/0,37 = 3.

2.4.5 Tlpu HEOOXOIUMOCTH IOMYCKACTCs TMEPEHOC YacTH MaTeMaTHYECKOTO
BBIpQXCHHS Ha CIEAYIONIYI0 CTpOKy. [IprueM 3HaK omepanuu, Ha KOTOPOM CleJiaH
IIEPEHOC, MUIIYT JBa pa3a — B KOHLE MEPBOM U B Hayaje BTOpou cTpoku. 1Ipu mepe-
HOce (POpMYITBI Ha 3HAKE YMHOKEHHS BMECTO «*» MPUMEHSIOT 3HAK «X).

He nomyckarorcsi mepeHOChl Ha 3HaKe JEIEHUS, a TaKKe BhIPAKEHHUH, OTHOCS-
IIMXCS K 3HAKaM KOPHSI, MHTErpaia, jJjorapudma, TPUrOHOMETPUIECKUX (PYHKITUH U T. TI.

2.4.6 Bce GopMyuibl, pacmooKeHHbIE B OTJEIbHBIX CTpOKax, HymepytoT. O-
HUM HOMEPOM . OTMEUAaIOT TaK)Ke TPYIIy OJHOTUIIHBIX (OpMYJ, pa3MEIICHHBIX Ha
OJHOM CTPOKE.

dopmysTbl peKOMEHIYeTCsl HyMEpOBaTh B Ipejenax pasiena, K KOTOpOMY OHU
oTHOCATCs. HOMep GopMymel TOMKEH COCTOSITh M3 TIOPSAKOBOIO HOMEpA pasena u
OTJIENICHHOTO OT HEro TOYKON MOPSAKOBOTO HOMepa (popmyrbl, Hampumep GopMmyia
(2.7). Ecnin B paznene oaHa ¢opmysa, €€ TakKe HyMepyloT, Hampumep Qopmyia
(1.2).

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

®opmyIibl, TOMEIIAEMbIE B IPUIIOKEHUS, JOJKHBI UMETh OTACNIbHYI0 HyMepa-
LUIO B Mpejenax KaXJI0ro NpuiokeHus. BHauane yka3piBaloT 0003HaUYECHUE MPHUIIO-
KEHUS, 3aT€M CTaBIT TOYKY U MPHUBOIIT MOPSAKOBBIM HOMEpP (OpMyNbl B JaHHOM
npusioxxkenuu, Hanpumep (b.2).

2.4.7 TlopsankoBelii HOMep (OPMYJBI 3aMHUCHIBAIOT apaOCKuMu IudpamMu B
KPYTJIBIX CKOOKaX y MPaBOro Kpasi CTPOKHU.
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[Ipu mepenoce yactu GopMyibl ¢ OAHON CTPOKU Ha APYTyl0 HOMEp pacroja-
raroT Ha MOCNEeAHEN CTpOKe.

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

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

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

[Tocne popmyinsl ciaenyeT noMenaTh NeEPEeYeHb U pacuIMPpOBKY NIPUBEAECHHBIX
B (hopMyJie CUMBOJIOB, KOTOPbIE HE ObLIN MOSICHEHBI paHee.

[lepeueHp HAUMHAIOT CO CIIOBA «TJIE», KOTOPOE MPUBOIAT C HOBOM CTPOKH O€3
a03allHOrO OTCTYMA; MOCJE CJIOBa «T/E» JBOETOUME HE CTaBAT. B 3TOH xe cTpoke
NOMEIIAIOT MEPBbIM MOSCHSOMMNA CUMBOJ. CHUMBOJIBI HEOOXOAUMO OTIENATH OT
pacmppoBOK 3HAKOM THpE, BbIpaBHHMBAs MepeyeHb Mo cuMBonaMm. Kaxmyro pac-
MU(PPOBKY 3aKaHYMBAIOT TOUYKOM € 3amsToi. Pa3MepHOCTh cMMBOJIa WK KO3 Puiu-
€HTa YKa3bIBalOT B KOHIIE paclIM(pOBKU U OTAEIAIOT 3arsiToi. Hanpumep:

[Tpu pasrone MexaHu3Ma 0 CKOPOCTH OBICTPOTO XOJa JBUTATENb JOJDKSH PAa3BUBATh JUHA-

MHUYECKUH MOMEHT My, HM, KoTOpBIi onpenernsem no Gopmyiie

M o = (L2315 + i )E @.7)

AB’

rae 1,2 — ko3¢ uImenT, yuuThIBatOUINI MPUBEACHHBIII MOMEHT HHEPIIMU PELYKTOPA;
J 15 — MOMCHT HHEPILHH JABUTATEIIS, KI M2,
J\.. — IPUBEJECHHBIA K OCH BaJla JBUTATEJIs U3BECTHBIM JOMOIHUTENBbHBIH MOMEHT MHEPIMU

MCXaHu3Ma, KI- M2;
2

B YCKOpEHHE Baja ABUTaTeasd, ¢~

MX

€n

Pazpemaercs mepedeHb U pacmmGpoBKY HCIIOIB30BAaHHBIX CHUMBOJIOB PAaCIIO-
jaraTh B mogoop. Hamprmep:

M s = (L2, + 3, )€ 2.7)

aB '’

rae 1,2 — koaQUIMEHT, YIUTHIBAIOLIMI IPUBEICHHBIN MOMEHT MHEPUHMH PelyKTopa; J,, — Mo-

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

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

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

28



2.5 OcHOBHBIE TPeOOBaHNS K WLIIOCTPALIUAM

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

2.5.2 Kaxxnas uimocTpanus J0JDKHA OBITh YETKOM, SICHOM IO CMBICIY U CBSI-
3aHHOM C TEKCTOM, a TAK)KE€ PACIOJIaraThCs MO BO3MOXKHOCTH OJIMKE K Pa3bsCHSIO-
II[€l YaCTH TEKCTA.

JlomyckaeTcsl pacmojarath WITIOCTPAIIMU B KOHIIE MMOSCHUTEIBLHOM 3aIlliCKH B
BU/JIC TIPUIIOKCHUS.

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

B nosicHUTeNnbHON 3amUCKE PEKOMEHAYIOTCS pa3sMepbl PUCYHKOB MPUOJIN3H-
TeabHo 92 X 150 MM u 150 % 240 MM. Bb1O0Op KOHKPETHOTO pa3Mepa 3aBUCUT OT KO-
JMYECTBa U300pakaeMbIX JI€Talel, CI0KHOCTH CBA3EH MEXy HUMH, HEOOXOJUMOTO
KOJINYECTBA HAJIMCEN HA PUCYHKE.

PucyHok crienyer pacnosarate nocie adsama, B KOTOpOM JaHa IepBast CChLIKa
Ha Hero. MOXHO pa3sMelarb Ha OTAEIBHOM JIACTE HECKOJIBKO PHCYHKOB. B Takom
Clly4ae MoMenaTh 3TOT JUCT CIEAYET 34 CTPAaHULIEH, I1€ TaHA CChUIKA HA MOCJIEIHUN
13 pa3MEILIECHHBIX PUCYHKOB.

Wnmroctpanuio, TOMEUIEHHYIO B TEKCTe MEXIy al3allamH, pacrojiarairoT o
LEHTPY U OTAENSIOT OT TEKCTa U HOAPUCYHOUHOM MOANMKUCH OJHOM MPOOETbHOM CTpO-
Koit (npuioxenue H).

2.5.4 UnmocTtparust A0MKHA OBITH PAcofioKeHa TakKuM 00pazoM, 4TOOBI ee
OBLJIO YTOOHO paccMaTpuBatTh 0€3 MOBOPOTA MOSCHUTEIBLHOM 3aMMCKU UK C TIOBOPO-
ToM Ha 90° 10 4acoBOM CTpEJIKE.

2.5.5 Kaxaplif puCyHOK COMPOBOXKIAIOT MOAPUCYHOUHOM noanuchio. [loanuce
JOJIKHA COZIepXkaTh CIOBO «PUCYyHOK» 0€3 coKpalleHus: U MOPSAKOBBII HOMEp UILTIO-
cTpanuu apadckumu Mudpamu, Hanpumep, «PUcyHOK 7» mpu CKBO3HON HyMepaluu
unn «PUCYHOK 2.7» mpu HyMepaluuW WUIIOCTPAlUU MO pa3aesiaM MOSICHUTEIbHOU
3aIIUCKH.

[lognycp WILTIOCTpALMM, PACHONIOKEHHBIX B MPWIOKEHUSIX, NOJDKHA COJNEp-
&KaTh CJI0BO «PuCyHOK», OykBeHHOE 0003HAUCHWE MPUIIOKECHUS U TOPSAKOBBIN HO-
MEp WUIIOCTPAIMUA B MPWIOKEHUU, MEXKIY KOTOPHIMU CTaBUTCS TOYKA, HAIIPUMEP
«Pucynok A.2». Ecnu B mpuiioKeHUW TOMEIIIEHA OJHA WIUTIOCTpaIlus, ee 00o3Hava-
10T «PucyHOK A.1».

Bce nimmroctpauun 10JDKHBI KMETh HAMMEHOBAHUS, KOTOPBIEC 3AMKMCHIBAIOT I10-
CJIe HOMEpa pUCYHKa uepe3 3HaK THpE ¢ MpomucHON OykBbl. ToukM mociie Homepa U
HAUMEHOBAHHUs PUCYHKA HE CTaBsT, HAIIPUMED:

Pucynox 2.1 — CtpykTypHas cxeMa HeCKOPPEKTHPOBAHHOW CHCTEMBI YIIPABJICHUS
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[lognuce ¥ HaMMEHOBAaHWE PACIIOJIAralOT, BBIPABHUBAS II0 LEHTPY OTHOCHU-
TEJIbHO PUCYHKA.

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

PacumgpoBku nuuryT B modoop, OTAENSIS UX APYT OT JIpyra TOUYKOHM C 3aIsTOH.
[Tudpel, OyKBbI, Ipyrue yciIOBHbIE 0003HAUEHUs MO3UIMM HA PUCYHKE MPUBOIAT O€3
CKOOOK, OTHENsisi OT paciMppoBOK 3HAKaMHU TUpPE, Hampumep, «1 — u3MepUTETbHbIHI
npeoOpazoBarTenb; 2 — YCUJIUTENb» WK «a — KOPPEKTUpYIolIee 3BeHOo; 0 — ...». [{nuHa
CTPOK C MOSICHEHUSIMU HE JOJDKHA BBIXOJUTH 3a TpaHULbl pucyHKa. CTaHgapTHbBIE OyK-
BEHHBIE NIO3ULIMOHHBIE 0003HAUEHMS, IPUBEICHHBIE HA PUCYHKE, HE pacIIM(pPOBBIBAIOT.

Ecmn 0003HaueHus, MPUBEICHHbBIE HA WLTIOCTPALIMY, Pa3bCHSIIOTCS B TEKCTE I10-
SICHUTEJIBHOM 3alIMCKU, TO PACIIM(POBKH B MOJAPUCYHOUHBIX MOJIMUCSX HE NOITYCKAIOTCS.

He pa3pemaercs 4yacTh AeTajiedl WILTIOCTPALUK MOSICHATD B TEKCTE, a APYTYIO —
pacirdpoBbIBaTh B MOJAPUCYHOUHOM MOAMHCH.

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

2.5.6 B TekcTe MOsSCHUTENBHOMN 3allMCKU JIOJDKHBI OBITh J1aHbl CCHUIKM Ha BCE
WJUTIOCTpaUu 0€3 UCKIIIOUCHUSI.

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

PrcyHOK, Kak IpaBuiioO, BBIIIOJIHIETCS Ha OAHOW cTpaHuue. Eciiv pucyHOK He
IIOMEIIAETCS HAa OAHOM CTpaHULE, TO JOIyCKAETCS TEPEHOC €r0 4YacTH Ha JAPYyrue
CTpaHMIlbl. B 3TOM ciyyae B MOJAMUCAX KO BTOPOW, TPEThEH U APYTHMM YacTAM H300-
paXXeHUs1 MOBTOPSIOT MOANHUCH «PHCYHOK» W HOMEp WILIIOCTpalUH, COIPOBOXKIAs
CJIOBAMU <JTUCT 2», «JIHCT 3» U T. 1.

2.5.7 Wnnmoctpanuu, KaKk ¥ HOPyrue BUIBI KOHCTPYKTOPCKUX JTOKYMEHTOB,
JIOJDKHBI OBITH BBITIOTHEHBI B cooTBeTCTBUM ¢ Tpeboanusmu ECKJI, ECT/ u ECII/I.
Opnnako ecnu Ha nokymentax mo ECKJI, ECT/l u ECIIJ] npencrasisitor Bcro (6e3
UCKJIIOUEHHUS) MH(OpMAIUIO, HOSICHSIONIYI0 Ha3HauYeHUE (DYHKIMOHAJIBHBIX YacTei,
TUIIBI SJIEMEHTOB U UX HOMMHAJIbHBIE MapaMeTphl, BCE CBA3U C UCTOUHMKAMM IUTA-
HUS, COCTOSTHUE (QYHKIIMOHATBHBIX YACTEH M YCTPONCTB, BO3MOXHOCTU MX PETYJIH-
POBKH H T. J., TO Ha WIDTIOCTPAIUSAX K TEKCTY JOJKHA OBITh MPE/ICTaBlIeHA TOJIBKO Ta
uH(opMarius, KOTopasi HEMOCPEACTBEHHO KacaeTCs CYTH M3J1araéMbIX BOIIPOCOB.

[Tpu ucnosib30BaHUM 711 WILTIOCTpAIIMi YepTEeKEeH U cXeM, yxke pa3paboTaH-
Heix o ECKJ, ECT/I u ECII/], ux Heo6xoaumMo n1opaboTaTh:

— UCKIIIOYUTH PAMKH, YTJIOBBIC MITAMIIBI, CHIEIU(UKAIINN, TEXHUYECKUE XapaK-
TEPUCTHUKU U T. 11.;

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

— MaKCHUMAJIbHO COKPATUTh YKUCJIO HAJITUCEH.

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

2.5.8 Bo Bceil mosiCHUTEIHHON 3aIUCKe CIEAYyeT COOMI0AaTh eMMHO00pa3ue mpu
BBITMOJIHEHUN WJUTIOCTpaLnii, 0()OPMIIEHUU MOAPUCYHOUHBIX TMOAIMKUCEH, BCEX HaAIU-
Ceil, pa3MEpHBIX U BEIHOCHBIX JIMHUHN, UCTIOIB30BAHUU YCIOBHBIX 0003HAUCHHI.
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NnnmrocTpanuu ciaeayer BhIIOIHATh C MOMOIIbI0 KOMITBIOTEPHON TEXHUKHU WIIN
IIAPUKOBOM PYUYKOM ¢ TEMHOU (YEpHOU WJIM CHMHEN) MacToM, WM KapaHIaIlloM Cpel-
HEl TBEPAOCTU C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB. [Ipu BBINOJHEHUU WILTIO-
CTpalluii pa3peraeTcsi UCIOIB30BaTh MO0 TOJBKO KapaHaalll, JJUOO TOIBKO IIapHKO-
BYIO PYUKY C ITaCTOM OJHOTO IIBETA IO BCEH MOSICHUTEIIBLHON 3aIIMCKE.

Ecnu nosicHuTenbHas 3amMcKa BHIMOJIHEHA B TeKCTOBOM penakrope [I9BM, to
BCE WJUTIOCTPALIMH JIOJKHBI ObITH 0()OPMIIEHBI C TIOMOIIBIO IPpaUUecKOro peakropa,
€CJIM TEKCT MUIIETCS OT PYKH, TO YepHOU Tymibto. [Ipu 3TOM jomyckaercst 1BETHOE
BBITIOJTHEHUE OTAETBHBIX HIITIOCTPALIUH.

Hannucu Ha BceX WIUTIOCTpAIMSX CIEAYET BBIIOJHITH CTAHIAPTHBIM HIpUQ-
TOM C BBICOTOM CTPOUHBIX OyKkB HE MeHee 2,5 mMm. [IponucHbie OYKBbI B TOANMUCSX U
YCIIOBHBIX Tpauueckux 00O3HAUEHUSX AJIEMEHTOB, HU(PHI, 0003HAYAIOIINE HyMe-
paIio IEMEHTOB WM MAcCHITa0HOCTh KOOPAWHATHBIX MK, IPYTHe YHCIOBBIC 3HA-
4yeHMs Ha rpadukax cieayeT nucatb Ha 1/3 kpynHee cTpouHbix OykB. Pa3spemaercs
py HEOOXOIUMOCTH OYKBEHHbIE 0003HAUYECHMUSI DIIEMEHTOB (YCTPOUCTB) Ha CXEME, HX
HOPSAKOBBIE HOMEPA BBIIOIHITH HECKOJIBKO OOJIBIIETO pa3Mepa.

2.6 IlocTpoeHue Tad ML

2.6.1 Tabmuibl MPUMEHSIOT JUIsI TOTO, YTOOBI YIPOCTUTH M3JIOKEHUE TEKCTa,
coJiepKallero J0CTaTOYHO OONBIION 10 00beMy (haKTUUECKUN MaTepuall, IPHUIATh
TOMYy Marepuaiy 0ojiee KOMIIaKTHYIO, YAOOHYyI0 (opMy s aHanu3a M pacueTos,
YTOOBI TOBBICUTH OOOCHOBAHHOCThH U JJOCTOBEPHOCTH MPUHUMAEMBIX PEIICHUIA.

B Buze Tabnuibl 00bIYHO 0(OPMIISIOT:

— CBEJICHUS CIIPABOYHOTO XapaKTepa;

— 3Ha4YeHUA QYHKUUHN, UCTIONb3yEeMble MpU TpauUecKuX METO/IaX pacyera;

— JJAHHbIE HKCIEPUMEHTAJIbHBIX HCCIENOBaHUN (DYHKIMOHAIBHBIX 3JIEMEHTOB U
YCTPOMCTB, 110 KOTOPbIM OMPECISIIOT NX CTATUUECKUE U AMHAMUUYECKUE XapaKTePUCTHKH;

— pe3ynbTaThl MaTEMaTUYECKOTO MOJETUPOBAHUS TEXHUYECKUX CUCTEM C aB-
TOMATUYECKUM YTIPaBICHUEM U AP.

Tabnuiyy B 3aBUCIMOCTH OT €€ pa3Mepa PeKOMEHIyeTCs TTOMeNaTh Hemocpe/I-
CTBEHHO 3a ab3arieM, B KOTOPOM Ha Hee BIEpBHIC JaHa CChUIKA, JIMOO Ha CIETyIOIIeH
ctpanuiie. [Ipu HEOOXOTUMOCTH AOIyCKaeTCst OPOPMIISTH TAOJIUILY B BUJIE IPUIIOKE-
HUS K TIOSICHUTEIIHHOM 3aIiCKe.

2.6.2 Bee TabmuIibl B TEKCTE TOKHBI OBITh MPOHYMEPOBAHbBI apaOCKUMHU ITU(-
paMU M UMEThH TeKCTOBBIN 3ar0JIOBOK, TPUUEM CJIOBO «TabimIia» He cokparatT. Ho-
Mep TaOJULIBI M 3ar0J0BOK pa3ieistoT 3HakoM Tupe. CioBo «Tabnuiay HauyWHAIOT
NYcaTh Ha YPOBHE JIEBOM IPaHULIbI TAOTHIIHI.

Tabnuiel peKOMEHIYeTCsl HYMEpOBaTh B COOTBETCTBUU C MPUHITOU CUCTEMOM
HyMmepanuu (GOpMyJa U pUCYHKOB, HanpuMmep: «Tabmuia 2» mpu CKBO3HOW HyMmepa-
1 i «Tabnuna 1.2» npu WHAEKCHOW HyMepallud MO pasjeiiaM MOsSCHUTEIbLHOU
3aIUCKH.

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

3aroyioBOK JIOHKEH OBITh KPATKHUM W TOYHO OTPaXKaTh COACP)KAHWE TAOIMIIHI.
CTpoKH ¢ 3aroJIOBKOM He JOJIKHBI BBIXOJIUTH 3a MPABYIO U JIEBYIO IPAHUIIBI TAOJIUIIBI.
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2.6.3 Tabmuiel 0opopMIISIOT B COOTBETCTBUU C pUCYyHKamH 2.1-2.5 u mpuro-
xeHnem JI.

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

Tabnua <Homep> — 3aroJ0BOK TAOIHUIIBI

% 3arosnoBku rpad
E [Tomzaronosku rpad
Crpoxku
< g BN g »
bokoBuk I'pagbr

Pucynok 2.1 — I[Ipumep cTpyKTyphl TaOIUIBL (K MyHKTY 2.6.3)

2.6.4 CneBa, cipaBa U CHU3Y TaOIUIBI PEKOMEHIYETCS OTPAHUYUBATH JINHU -
MU. Ecniu B KOHIIE CTpaHMIIbI TaOIUIA HE 3aKAHYMBAETCS, TO TOPU3OHTAIBHYIO Orpa-
HUYMBAIOILYIO YEPTY AOIMYCKAETCS HE MPOBOAUTD (PUCYHOK 2.2).

Tabnuua 2.4 — ba3oBblil BapuaHT NporpaMmbl 00pabOTKU CUTHAJIOB
OT CHUCTEMbI KOHTPOJIsi HATPY3KU

[Iar Kon onepannu Anpec onepania [Ipumeuanue

0001 LD 0000 PH—Ro; PH—>SR:

0002 *D 0001 PH-KhB— Ro; PH-KuB— SR:

0028 LD 1000 I[IC—Ro; SR
[Tponomkenue Tabuuilbl <Homep madauyvr>

MTar Kon onepanun AJpec onepanja [Ipumeuanue

0029 PD 0010 3anuch BETMYMHBI BBIICPKKHU B

peructp gaHHbix RD

0036 WR 2009 3anuch CUrHajia B SiYEHKY
mamsta 2009

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

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

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

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

Bce 3aronoBku, Ha3BaHUSA M MOJ3aroJIOBKM YKa3bIBalOT B UIMEHMTEIbHOM Ia-
J€)K€ €IMHCTBEHHOTO YHCIIa, KPOME CIIydyaeB, KOrja B CIOBOCOYETAHUM CYIIECTBU-
TeIbHOE B JAHHOM 3HAYCHHWH B €UHCTBEHHOM YHCIIC HE YMOTPEOIAETCS, HApUMep
«TexHuueckue ycaoBus».

CrnoBa B Tabiuue ciaeayeT nucaTh MOJHOCTBIO 0€3 COKpaIleHMil, 3a UCKII0Ye-
HUEM OTJEJBHBIX MOHSTHIA, KOTOPbIE MOKHO 3aMEHATH OYKBEHHBIMH 0003HAUYCHMSI-
MU, ycTaHoBJIeHHbIMU cTanaapToM 'OCT 2.321-84 wiaun npyrumMu NpuHATBIMU 000-
3HAYEHUSIMU, €CJIM OHHU TIOSICHEHBI B TEKCTE MJIM MPUBEICHBI HA MIUTFOCTpalusix. Tou-
Ka B KOHIIE 3ar0JIOBKA HE CTABUTCH.

Tabnuia <nomep mabauybl> — 3aroa0BOK TaOIUIIBI

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

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

I'pady «Homep 1o mopsaKy» B TaOIUIy BKIIOUATh He gomyckaercs. [Ipu HeoO-
XOAMMOCTH HyMEpaluy ToKa3aTeneld TOopsIIKOBbIe HOMepa yKa3bIBalOT B TIEPBOil Ipa-
¢e gepes nmpoden nepes uX HauMEHOBaHUEM (CM. PUCYHOK 2.4).

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

Jlonmyckaercsi BKiItoyaTh B Tabnuiy rpady «Ob6o3HaueHne equHULBI hu3nde-
CKOM BEJIMYMHBI», €M OO0JIbIIast 4aCTh HAMMEHOBAHUI B OOKOBUKE COINPOBOXKIAETCS
Pa3MEpHOCTSMHU.

2.6.7 Ecnu HeoOXoauMbl HEOObIINE M0 00beMy TOSICHEHUS K OOJIbIeil yacTu
CTPOK TaOJUIbl, TO TaKUE MOSICHEHUsS OQOPMIISIOT OTAENbHOIN rpadoi «lIpumeua-
HHUE» B COOTBETCTBUU C PUCYHKOM 2.2.

Eciu Heo0X0aMMO MOSCHUTH JIaHHBIE OTAEIBHBIX CTPOK WJIM rpad, TO mpume-
yaHue oQOpMIIIOT OTAEIbHONW CTPOKOM B KOHIE TaOJWLbI HaJ JTUHUEH, 0003Havar0-
1€ OKOHYaHuE TaOIUIIbl, B COOTBETCTBUU C PUCYHKOM 2.4.

Tabmuma <womep mabauywvl> — 3aroI0BOK TaOIHIIBL

3HaueHue Ko3(ppuireHTa MecTHo oOpaTHOM
cBs3u, Ko
HaumenoBanue moxasaresst

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

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

Pucynox 2.4 — Ilpumep odopmIiieHHsT OTAENBHBIX CTPOK U rpad TabmuIs!
(x mynktam 2.6.5, 2.6.6, 2.6.7, 2.6.9)

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

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

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

2.6.9 Ilpu 3amosiHeHUM TAOJHIl PEKOMEHYETCs, YTOOBI YMCIIO 3HAKOB MOCIE
3ansaTo ObUIO OJAMHAKOBBIM ISl KaXKIO0TO CTOJOIA HU(p B COOTBETCTBUHM C TOYHO-
CTBIO U3MEPUTEIILHBIX CPEJICTB U MHKCHEPHBIX PACUETOB.

UucnoBble 3HaUYCHUSI OJHOM (HU3UUECKON BEJIMYMHBI HEOOXOIUMO pacroia-
raTh Tak, 4TOOBI pa3psiibl YKCEN MO Bceil rpade HaAXOAMINCh OJAWH O JIPYTUM
(cM. pucyHoK 2.5).

YuciaoBele 3HaUCHUS PA3TUIHBIX (PU3NUECKUX BETUYHH PACIONIararoT mocepe-
JIUHE STYEHKU B COOTBETCTBUU C pUCYHKOM 2.4.

[Ipu ykazaHuu B CTpoKe OOKOBHKA TaOJHUIIBI MOCIICIOBATEIHLHBIX HHTCPBAJIOB
cnenyet nucaTth «OT... 0... BKIIIOY.», «CB... J0... BKJIKOY.».

[Ipy OTCYTCTBMM OTAENBHBIX NMAHHBIX B TaOJUIlE CIEMyeT CTaBUTh Tupe. He
JIOTMYCKAeTCsl OCTABJIAThH B rpad)ax TaOIuIl MyCThIE MECTA.

2.6.10 TlosicuutenbHas 3ammcKa JTOJDKHA COJAEP)KATh KPATKHUE TMOSICHEHUS, OT-
HOCSTIIMECS K TabJuIle B IISJIOM, a ITPU HEOOXOAMMOCTH U K €€ OTACIbHBIM YacTsaM. B
MOSICHEHUSAX JOJKHBI OBITH C(HOPMYITMPOBAHBI OCHOBHBIC BBIBOJBI, K KOTOPHIM TIPH-
BOAAT JaHHBIC TaOJUIIEI, WIK 0OpaIieHo BHUMAHHE Ha CaMO€ XapaKTePHOE W BaXK-
HOE B HEW.

2.6.11 Tlpn Hanmuuuu B AUTUIOMHOM TPOEKTE HEOOJBIIOTO MO0 00BeMy HHU(PO-
BOTO MaTepuasa ero HereaecooopazHo opopMiIsiTe B BUJE TaONHIIBI, a CIEAYyeT Ja-
BaTh TEKCTOM, pacrioyiarasi JaHHbIe B BHJIe KOJIOHOK. Hampumep:

[penenvHbIe OTKIOHEHUS pa3MepoB Mpoduiieil Bcex HoMepoB, %:
18 (03023 2 (¢0 s ¥ +2,5
1C0 D 111%10)70: (ST +1,5

2.7 OdopmjieHue MPUIOKEHUI

2.7.1 B npunoxeHusi MOSICHUTEIILHON 3alMMCKU PEKOMEHYETCS BBIHOCUTH WH-
dbopmanmio, UMEIOIIYI0 CIPABOYHOE WJIM BTOPOCTEIIEHHOE 3HAYEHHE, HO HEOOXOIu-
MyI0 151 00Jiee TIOJIHOTO OCBEIICHUSI TEMBI MPOEKTA, WA MOMENATh OT/AC/IbHbIE Ma-
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TepHaJbl (pacreyaTKy MporpamMM | T. I1.) JUIsl YA0OCTBA padOThI ¢ TEKCTOM TOSCHU-
TEJIbHOW 3aIIUCKHU.

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

Bce nmpuiokeHus BKIIOYAIOT B OOIIYI0O HyMEPALIUIO CTPAHHIL.

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

[TpunoxxeHuss 0603HAYaAIOT 3aryIaBHBIMHA OyKBaMHU PYCCKOTO aji(haBUTa, HAUHU-
Has ¢ A, 3a UCKJIIOUYeHHEeM OyKB E, 3, P'I, O, Y, b, bl, b. Ecitu B NoSCHUTE/IBHOM 3a-
MMCKE OJTHO MPUJIOKEHUE, OHO TaKXke JOJDKHO ObITh 0003HaueHo [IPUJIOXXEHUE A.

2.7.3 Kaxxnoe mpuioKeHue HauMHAIOT ¢ HOBOW CTpaHMIIbl. BBEpXy 1Mo LEHTPY
ctpanuilpl mumryT cyioBo [TPUJIOXKEHUE npornucHbiMu OykBaM# U €ro OYKBEHHOE
ob6o3Hauenue. Himke B KpyribiX CKOOKax CTPOYHBIMU OyKBamMH yKa3bIBalOT CJIOBO
«00s13aTeNIbHOEY, «PEKOMEHIYEMOE» WITU «CIIPaBOYHOE». Elle HUXe 1Mo IeHTpy pas-
MEIIAIOT 3aroJIOBOK, KOTOPBIN 3alKMCHIBAIOT C MPOMUCHOW OykBbl. MHOTHA moce 3a-
rOJIOBKA JIETAI0T OOPATHYIO CCHUJIKY K OCHOBHOMY TEKCTY TOSICHUTEIHHOM 3aMUCKH.
[Tpumep odopmiieHHs MPUTOKEHUS PUBEICH B mpuiioxkenuu I1.

2.8 Odopmienne 6udauorpaguuecKoro ykasaresis
CIIMCOK UCITOJIB30BAHHBIX NICTOYHUKOB

2.8.1 Cchuiky Ha IMTEPATYPY, HOPMATUBHO-TEXHUYECKYIO U APYTYIO JTOKYMEH-
TaIUIO, MHBIE UCTOYHUKH, MCTIOIH30BaHHBIC TIPU PadOTE HAA JUIIOMHBIM MPOEKTOM
(pa®oTolt), MOMEIIAOT B KOHIIE IMOSICHUTEIILHOW 3alMCKU TIEPe] MPHIOKEHUSIMH B

Buje nepeuns CIIMCOK UCITOJIB3OBAHHBIX NCTOYHUKOB, Ha3zBanue koTo-
pOTrO 3alUCHIBAIOT TPOMUCHBIMU OYKBaMU C HOBOM CTpaHUIIBI IO IIEHTPY.

2.8.2 B TexcTe MOSICHHUTEIBHON 3alMCKH BCE CCBHUIKM Ha MCTOYHMKM 3aIHChHI-
BalOT apaOCKUMM LH(paMu B KBAJPATHBIX CKOOKaxX B BO3PACTAIOIIEM MOPSAKE.
JloJKHBI OBITH MPUBENICHBI CCHUIKM Ha BCE 0€3 MCKIIOYCHHUS MCTOYHUKH, BKITIOYCH-
ueie B CITMCOK MCITOJIb30OBAHHBIX UICTOUHHMKOB.

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

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

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

2.8.6 O06pa31ibl onmMcaHus UICTOYHUKOB MPEICTABIICHBI HUKE.

HpI/IMCp YKa3aHuA KHUT'U C OJHUM aBTOPOM:

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

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

[2] Kyzemun, M. O. Copemennbie cemeiictBa [IJIUC ¢upmbr Xilinx : chpas. nocooue /
M. O. KyzenuH, JI. A. Kasies, B. 0. 3otoB. — M. : I'opsuas nunus — Tenekom, 2004. — 440 c.

HpHMep YKa3aHuA KHUT'HM C KOJIMYCCTBOM aBTOPOB OoJBIIIEC TPCX:

[3] Texuuueckue cpeacTBa quarHocTUpoBaHusl : cipaBouHuk / B. B. Kiroes [u ap.]. — M. :
MammnocTtpoenue, 1989. — 672 c.

[IpuMmep yka3zaHus KHUTH HA MTHOCTPAHHOM S3BIKE:
[4] Embedded Microcontrollers : Databook / Intel Corporation. — Santa Clara, Ca, 1994.
[Tpumep ykazaHusi MHOTOTOMHOTO U3HAHUS:

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

HpHMep YKa3aHuda OJHOI0O U3 TOMOB MHOI'OTOMHOT'O U3JaHUS:

[6] Muxkpormporieccopsl 1 MUKPOITPOIECCOPHBIE KOMIUIEKTHI MHTEIPAbHBIX MHKPOCXEM !
cinpaBoyHuK. B 2 T. / moa pen. B. A. lllaxunoBa. — M. : Paguo u cBsi3b, 1988. — T. 1. — 368 c.

[Ipumep ykazaHus CTaTbU B IEPUOINYECKOM U3IaHUM:

[7] Bepekn, J. Habop DCJI-mukpocxem mnst ObicTpozeiicTByromero RISC-npormeccopa /
J. bepeku // Onextponuka. — 1989. — Nel12. — C. 21-25.

ITpumep ykazanusi ctaTbi B COOpHUKE:
[8] Akcenos, O. 0. Mertoauka GpopMupoOBaHUS 00yUAIOIIMX BHIOOPOK JUIS PACIO3HAIOIIEH

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

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

[Ipumep yka3aHHsI KOMITAKT-AUCKA:

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

Ipumeuanus

1 B criucke 3amsitas pa3aenser GaMuiInio U HHALUATBIL.

2 VHunuamisl pa3aensioT IpooeroMm.

3 Bua uznanus (yueO. mocoOue; METOJ. YKa3aHWs M T. I.) yKa3bIBaeTCs CO
CTPOYHOU OYKBBI.

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

5 Mecto n3nanusa — MUHCK — ClielyeT MUCaTh MOJHOCTBIO.

6 He momyckaroTcst cChUTKHM Ha cUcTeMbl mmojcka3ok (help), a raxxke caiit «Bu-
KUTIEUS U APYTUe aHAJIOTUYHbIE UCTOYHUKHU.

2.9 CHOCKH, IpUMeYaHUus ¥ NPUMepPbI

2.9.1 3HaKku CHOCKM BBIMIOJIHSIOT apaOCKuMu 1udpaMu co CKOOKOW U mome-
IIAIOT CIpaBa Ha YPOBHE BEpXHET0O o0pe3a CloBa, YKciia, CUMBOJIA, TIPETIOKEHUS, K
KOTOPOMY J1aeTcs MOsICHeHUe (CM. TpriokeHue JI).

2.9.2 DTOT K€ 3HaK MOBTOPSIIOT BHU3Y CTPAHMIIBI I10]] KOPOTKOM 4epTOil mepe
TEKCTOM TosicHeHus (cM. mpuiioxkerue JI) ¢ ab3arHoro orcryna.

2.9.3 llpumedanus pa3MemaioT MOCie TEKCTOBOTo, rpaduueckoro uiam Tad-
JUYHOIO Marepuaia, K KOTOpbIM OHU OTHOcsTCs. CnoBo «lIpumedanue» numercs c
nponucHor OykBbl ¢ ab3aua. Eciu npuMeuanue ogHo, TO mocie cinoBa «IIpumeya-
HUE» CTABUTCS TUPE U Pa3MeIaeTCs TEKCT MOSICHEHUs], HAYMHAs C MPONMUCHOUN OYKBBI
(cMm. mpunoxenne JI). Ecim nmpuMeuyaHuii HECKOJIBKO, TO MPOU3BOAUTCSA HyMeparus
1o NopsANKy apabckumu mudpamu. [Ipumeuanue k Tabiuile TOMEIAOT B KOHIIE Ta0-
JIMIIBI HaJl HUKHEW OTPaHUYHUBAIOIICH YyepToi (CM. pUCYHOK 2.4).
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3 TPEBOBAHUSA K O®POPMJIEHUIO ' PAOUYECKOI'O
MATEPHAJIA

3.1 O6mmue TpedoBaHUsA

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

[Tpu pydanoMm criocobe m060# Bu rpadudecKoro n300pakeHus (4epTex, cxe-
Ma, rarpaMmma, rpaguk U T. JI.) JOJIKEH BBIITOJIHATHCSA YEPTEKHBIMU HHCTPYMEHTaAMU
(uMpKyneM, JeKaiaoM, JUHEWKON U T. M.) YEPHOH TyIIbIO JHOO MPOCTHIM KOHCTPYK-
TOPCKUM KapaHJalloM cpeaHel TBepaoctu. [IpuueM Bce nMHUM M300pa)keHUi, BCe
HaJAMUCH JOJDKHBI UMETh OJIMHAKOBYIO HHTEHCUBHOCTD IO LIBETY.

3.1.2 I'paduueckuit MaTepuan OAHOTO BHJIA, IS BBIIOJIHEHUS KOTOPOTO HEOO-
xoauM ¢opmar, npesblaromuii popmar Al, pazmeniactcess Ha HECKOJIBKUX JIUCTaX
dopmara Al.

st rpadpudeckux MaTepualioB, UMEIOIIUX CAaMOCTOSATEIbHBIN XapaKkTep U Tpe-
Oyromux MeHswinero ¢opmara, yem Al, paspemiaercs BbiOupath dopmatsl A2, A3,
A4 u pa3meniath Ha o61IeM Jmcte Gopmata Al.

['padrueckunit MaTepuan OJHOTO BHUA HOJDKEH HMETh PAMKYy M OCHOBHYIO
Haanuchk. Ero ¢opmarel, MmacimtaObl U MpaBUIa BBIOJTHEHUS JAOKHBI COOTBETCTBO-
Bath TpeboBanusiM ECKJI. Ha uepTexkax v cxemax JIOJDKHBI OBITh TIPE/ICTABIICHBI BCE
HEOOXOJIUMbIC JaHHBIC JUIsl OJHO3HAUYHON nepeaadyr nHpopMalu: ycaoBHbIe rpadu-
yeckre 0003HaYEHUs JIEMEHTOB, UX OYKBEHHO-IIU(POBBIE MTO3UIIMOHHBIE 0003HaUE-
HUSI, CHMBOJIbI (DU3NYECKUX MAapaMETPOB B XapaKTEPHBIX TOUKAX CXEMBbI, IIEMU MUTa-
HUSI, KBATUPUIUPYIOLIE CUMBOJIBI POJIa TOKA M HANIPSIYKEHUSI, MOSICHSIOIINE HAAMUCH
Y IPUMEYAHMUS.

JlanHble 00 3MeMEHTaX M YCTPOMCTBAX JIOJKHBI OBITh YKa3aHbI B TIEPEUHSIX, KO-
TOpbIe OPOPMIISIFOTCS B BUJI€ OTJCIBbHBIX JTOKYMEHTOB CHEIM(PUKAIIMN U TTOMEIIAIOTCS
B MOSICHUTEIILHYIO 3aIKMCKY Mepe]] BEIOMOCThIO JOKYMEHTOB (CM. mpuitoxkerue I).

DNEeMEHThI, YCTPOMUCTBA, COCTABHBIE YaCTH TEXHHYECKON CHCTEMBI Ha CXeMax
M300paKarOTCs B BUC YCIOBHBIX rpadudecKux 0003HAUCHUN, YCTAHOBJICHHBIX TOCY-
napctBeHHbIMU cTangapTamu ECKJ/I, a ux HauMeHOBaHMUS M HOMEpa MO3UIUN JOJIK-

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

3.1.3 Jlucter ocHOBHBIX (popmaToB Al, A2 u A3, umeromue paMKu U OCHOB-
HYIO0 HaJIIMCh, MOXHO pacrojiaraTh TOPU30HTAIBHO U BEPTUKAIIBHO.
Jlucter popmara A4 pazmepom 210 x 297 MM pacmosararoTcsi TOJIbKO BEPTH-
KaJIbHO, & OCHOBHBIE HAAMKUCH — BHU3Y JIUCTA.
dopmar auUCTa U €ro pacrhojoKeHUE BHIOMPAIOT B 3aBUCHMOCTH OT BUJA Ipa-
¢uueckoro martepuana, ero o0beMa, CIOKHOCTH MU HEOOXOAMMOCTH OOECIEeYuTh Ha
BCEX JIUCTAX TpadUyuecKor 4acTH JAUILUIOMHOTO MPOEKTa eIuHOOOpa3ue BHIIIOJTHEHHUS
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YCIIOBHBIX TpaUUeCKuX W TO3WIIMOHHBIX O0003HAYEHWMW, JIMHUW CBSI3M U CTPEJIOK.
dopmat A4 UCHIONB3YIOT, KaK MPaBUiIO, A 0GOPMIICHUS TEKCTOBBIX JIOKYMEHTOB,
HaIrpuMep, BEIOMOCTH, JOKYMEHTOB, CTICITU(UKALINHN U JIP.

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

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

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

Pa3HOBUAHOCTH OCHOBHOW HAANMKCH IS TPAPUUYECKUX U TEKCTOBBIX TOKYMEH-
TOB TIpUBEJIEHBI Ha pucyHke 3.1. B kpyrabsix ckoOkax Ha OCHOBHBIX HAJIUCIX 000-
3HaUYCH HOMEP Tpadbl, KAKIYIO U3 KOTOPHIX 3aIlOJIHIIOT B COOTBETCTBHH C TpeOOBa-
Husamu ctangaptoB ECK/I.

B rpade 1 yka3piBaroT HaMMEHOBaHWE M3/CIHS U HAaUMECHOBAHHUE TOKYMEHTA,
€CJIM ATOMY JOKYMEHTY MPUCBOCH KoJA. HanmeHoBaHne W3A€NMs 3alMChIBAIOT B UMeE-
HUTEIHLHOM Ta/IeKe eIUHCTBEHHOTO yncia. OHO TOJDKHO COOTBETCTBOBATH IPHHITON
TEPMUHOJIOTHH U OBITH 10 BO3MOYKHOCTH KpaTKUM. B HaWMEHOBaHHMH, COCTOSIIEM W3
HECKOJBKHUX CJIOB, HA IMIEPBOM MECTE MOMENIAIOT UMS CYIIECTBUTEIBLHOE, HAIIPUMED
«3mepuTens yHUBEpCAbHbBINY). Eciu TOKyMEHTY MPUCBOECH KOJ B COOTBETCTBHH C
['OCT 2.102-68, 2.601-2006, 2.602-95 u 2.701-2008, To kpome HAMNMEHOBAHUS U3-
nenus B rpade 1 yka3pIBalOT M HAMMEHOBAHHE JIOKYMEHTA.

Hanpuwmep:
N3mepurens yHUBEPCAIbHBIN
COopouHbIil UepTexX

B rpade 2 ykazwpiBator o603Hauenue gokymenta mo 'OCT 2.201-80. Ctpyk-
Typa 0003Ha4YeHHsI TOKYMEHTA B OCHOBHOM HAJIIMMCHA UMEET BU/T

XXXX . XXXXXX. XXX

[MTopsimkoBeiit Homep mokymenra (ot 001
10 999)

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

Kon opranuzarumn-pa3paboTynKa COCTOUT U3 YEThIPEX OyKB
(U1 TUMIIOMHBIX MTPOEKTOB, BhIMoHAeMbIX B B YUP — I'YUP
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7 10 23 15 10 70 50
(2)
FYUP.XXXXXX.001Ch 10
Usmepumens Jlum. | Macca |Macwmab|wo
i 5 o . . 1
Uam| T Ne dokym loon. |damal(1) YHUBOPCATbHBIL (4) T (5) (6) 11 .
3 Pagpab. [CmydeHm . : =
LI§’|< Mpos. _ |PyKosodument] C60poyHbI Yepmex 51515 17 18
b T.koHmp. [KoHcynbmanm Muem  (7) Tucmoe (8) |w
w||peyenst%] Peuersennt!l @) (@13) () 20 ©)
H. k oHmp. Hopmokormponep tt
Yme. Bas.kaghedpol] ITKC, 2p. 210201
185
a
7,10 23 15 10 70 50
(2
TYUP.XXXXXX.001 0
—
Viam| 1. | Ne Gokym. lModn. |dama
= Pazpab. |CmydeHm ® Jlum. | llucm Jlucmog |w
s Mpos.  |Pykosodumens Wamepumenns @ T (7) 1 (8) 2 I
&|w| [T.kormB Korcymemdii (12 [ (13) yHUBEpCanLHBIT 5155 15 20 -
H.koHmMp. [Hopmokormporey FVKC, 2p. 210201 C)N I
Yme. 13a6.kaghedpoll
185
0
7,10 23 15 10 110 10
g @ Jlucm
8w FYUP.XXXXXX.001C5 -
& am| 7. | Ne Gokym. Modn. |dama ™ 2 ®
185
B

a — OCHOBHAs HA/IMKCh (IITAMI) [UTs YepTexeit u cxeM (mepBbiil HCT); 6 — OCHOBHAsI HAITUChH
1Sl TSKCTOBBIX KOHCTPYKTOPCKUX TOKYMEHTOB (IIEPBBI MM 3arJaBHbIHN JIUCT); B — OCHOBHASI HAIIUCh
VIS YePTEIKeH M TEKCTOBBIX KOHCTPYKTOPCKHMX JOKYMEHTOB (ITOCIEIYIOIINE JIUCTHI)

Pucynok 3.1 — Pa3HOBHIHOCTH OCHOBHOW HAJIITUCH JIJIs TpaUueCcKux
Y TEKCTOBBIX JOKYMEHTOB (K MyHKTY 3.1.4)

Kon  kmaccupukalluOHHOW XapaKTEpPUCTHKU COCTOMT U3 IIECTH 3HAKOB
(kace — ABa 3HaKa; MOJKJIacC, rpyMia, NOATPYIa U BUA — 110 OJHOMY 3HAKY) W 3a-
MUCHIBACTCS apaOCKUMU Iuppamu.

CtpykTypa KoJia UMEET BU]]

XXXXXX

Bun uznenus

[Toarpynma

['pynma

IMonknacc

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

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

I'YUP.XXXXXX.001.

JlJ1s HEOCHOBHBIX KOHCTPYKTOPCKUX JOKYMEHTOB K BBIOpAaHHOMY IO OIH-
CaHHOW MeTOoAuKe 0003HAYEHHIO JOKYMEHTa J00aBIAIOT €ro KO, KOTOpPhIA Ompe-
nensiercst cragaapramu ['OCT 2.102-68, 'OCT 2.601-2006, TOCT 2.602-95 u
I'OCT 2.701-2008. Kox moxymeHTa MOET COCTOSITh HE Oojiee 4yeM M3 HeThIpex
3HaKoB (OykB unu OykB u 1udp). Hanpumep, A cxembl 3JIEKTPUUECKON IPUHIIH-
nuajabHOU 0003HAUYEHUE JOKYMEHTA BKIIOYAET KOJ D3 U UMEET BUJ]

I'VUP.XXXXXX.00133,

JUIS TIEPEYHS K CXEME IEKTPUYECKON MPUHIMIINAIBHON — Kog 1193 u T. 1.

B rpade 3 ocHOBHOI HaANMCcH 3alUCHIBAIOT MPUHIATOE 0003HAUEHUE MaTepHa-
Ja, U3 KOTOPOTO M3rOTABIMBAIOT JIeTallb. DTy rpady 3aloJHSIIOT TOJBKO Ha YepPTEex)ax
JETaJICH.

B rpade 4 yka3biBatoT 1uTepy, NPUCBOCHHYIO TaHHOMY JOKYMeHTy. ['pady 3a-
HOJIHAIOT IIOCJIE0BATENBHO, HAYMHAS C KpallHEeW JIEBOM KIIETKU. JIuTepa onpenenser-
Csl CTaJIMEH WJIM 3TAroM pa3padOTKU KOHCTPYKTOPCKOM ToKymMeHTauuu. Tak, Ha cTa-
MU ACKU3HOTO NPOEKTHPOBAHUSA JTOKYMEHTAllMK IPUCBAMBAETCs JHTEpa «O», Ha
CTaJUN TEXHUYECKOTO0 MPOEKTHPOBaHUS — JiuTepa «T», TOKyMEHTaluu €IUHUYHOTO
npousBojacTBa — utepa «M» u 1. A. B aAumioMubeIx npoekTax (paboTax), Kak MpaBH-
J10, UCTIONb3yeTcs utepa « .

B rpade 5 ykassiBaror Mmaccy uzaenus B coorBeTcTBuH ¢ [[OCT 2.109-73.

Macmtab nzo6paxkenus BeiouparoT B coorBerctBuu ¢ [[OCT 2.302—68 u mpo-
CTaBJISIIOT B rpade 6. YKa3zaHHBIH CTaHAAPT HE PACIPOCTPAHSIETCS HA YEPTEKH CXEM.

B rpade 7 npuBoaAT MOPSIIKOBBIM HOMED JUCTa KOHCTPYKTOPCKOTO TOKYMEH-
Ta. Ecau TOKyMEHT COCTOUT U3 OJJHOTO JIMCTA, TO JaHHYIO Ipady He 3alOHSIOT.

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

B rpade 9 npuBoasT coKkpallleHHOE Ha3BaHUE BHIMYyCKarolien kadeapbl, Ha KO-
TOPOU BBIMOMHICTCS TUIIOMHBIN nipoekT, Hanpumep [TMKC (kadeapa npoekTruposa-
HUSI UHPOPMALIMOHHO-KOMITBIOTEPHBIX CUCTEM), U HOMEP y4EOHOM TPYIIBI CTyICHTA
(pa3paboTurKa JOKYMEHTA).

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

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

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

[Io OCHOBHOMY Ha3HAYEHHIO CXEMBbI MOAPA3AEISIIOTCS HAa THUITBI, 0003HAYaeMbIe
nudpamu: 1 — cTpykTypHBbIe, 2 — QYHKIMOHANBHBIC, 3 — MPUHIMITUATIbHBIE (TIOTHBIE),
4 — coequHeHU (MOHTAXHBIE), 5 — MOAKIIOYCHUS, 6 — 00mue, 7 — pacrmoIoKeHuUs,
0 — 00ObegUHEHHEIE.

HaumeHoBaHME CXEMbl ONpPEAEISETCS €€ BHJIOM M TUIIOM, HallpUMep, CXema
anekTpudeckas (yHKIuoHaabHas. Cxembl 0003Ha4ar0T OYKBEHHO-IIU(PPOBBIM KOJIOM,
HanpuMep: D1 — cxema anekTpudeckas cTpykTypHas, K2 — cxema kuHemaTuueckas
¢yHkiroHanbHas. Eciu pa3pabaTbIBaeTCsl HECKOJNBKO CXE€M OJHOTO BUJA W THIIA,
OpUyYeM KaxJas cxema B (popMe caMOCTOSTENIbHOIO JOKYMEHTa, TO B HAMMEHOBAaHU-
AX KaKIOW CXEMbl YKa3bIBalOT €€ (PyHKIHMOHAJIbHYIO OCOOCHHOCTh. B 3TOM ciyuae,
HauMHas CO BTOPOM CXEMbI, K KOy CXE€Mbl B 0003HAUEHUU J100ABIIAIOT YEPE3 TOUKY
MOPSAIKOBBIN HOMED, HATIPUMED:

1 —cxemaaneKTpryecKasi CTpykTypHast, 1.1 —cxema snekrprudeckas CTpyKTypHasi CKOPPEKTHUPOBAHHAS.

B I'OCT 19.701-90 ycraHOBIEHBL CACAYIOIINE CXEMBI aJITOPUTMOB, IIPOTPAMM,
JTAHHBIX M CHCTEM: CXeMa JIaHHBIX, CXeMa MPOTrpaMMbl, CXemMa paboThl CUCTEMBI, CXeMa
B3aMMOJICUCTBUSI TPOrPaMM, CXEMA PECYPCOB CUCTEMBI U T. 1. ISl BCeX cXeM, OTHO-
CSIIMXCS K MPOCKTHUPOBAHUID MH(GOPMAIMOHHBIX CUCTEM (CXEMBbI aJTOPUTMOB, MPO-
rpamMM, 06a3 IaHHBIX U T. 11.), PEKOMEHyeTCsl UCIob30BaTh ko [1]1.

3.1.6 Ueptexxum pa3pabarplBalOTCS € IEAbI0 JEKOMIIO3WIIUM W TIOSICHEHHUS
CIIOKHBIX 337a4 MPOCKTUPOBaHUsS (YCIOBUH WX pEIICHUS W OCYIIECTBJICHHUSA).
HanmenoBanusi u 0003HAYEHUSI YEPTEKEH TODKHBI COOTBETCTBOBATH CTaHIApTaM,
ycradoBieHHbsiM ['OCT 2.102-68.

B numioMHOM TIpoeKTe TpH HEOOXOIMMOCTH MOTYT pa3palaThiBaThCS CIEMY-
IOIIIKE BHUJIBI YepTexKel, 0003HaYaeMbIe IByXOyKBEeHHBIM Ko0M: BO — ueprex oOire-
ro BUJA, ONPEICIAIOINN KOHCTPYKIUIO U3AEIUS, B3aUMOJCHUCTBUE €r0 COCTaBHBIX
yacTel U MOSCHSIOMUN NMpUHIUN padboTel; TU — TeopeTHYecKuil uepTexk, onpeess-
IOIIUM TeOMETPUYECKYI0 (popMy H3JeNHsl, KOOPAUHATHI COCTABHBIX YacTeW U TOsiC-
HAIOIIUN XapakTep ABUKEHUS dTUX YaCTEH OTHOCUTENIBHO 3aJaHHOU CUCTEMBI KOOD-
nuHaT; MO — IeKTPOMOHTAXHBIN YEPTEXK, COAEpKAIINN JaHHBIE, HEOOXOIUMBIE ISl
BBITIOJTHEHUS DJIEKTPUYECKOTO MOHTaXA.

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

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

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

3.1.8 Benomoctu cneuudukanuu JUisl dJIEKTPUUECKUX CXEM IPUCBAUBACTCA
NBYXOYKBEeHHBIN Ko — [193.

3.1.9 Jlroboii Buja rpaduueckoro Marepuaia B JUIUIOMHOM Ipoekre (padoTe)
JOJDKEH UMETh BBICOKYIO CTEIIEHb CAMOCTOSITEIBHOCTH, a COAEPKAMAsACA B HEM WH-
dopmanus 10JKHA OBITh CHOM M OJHO3HAa4yHOU. [loaTOMy npu m300pakeHuu yep-
TeXeH, cxeM, AuarpaMm, rpaguKkoB HEOOXOIUMO HCIIOIb30BAaTh YCTaHOBIICHHBIE TOC-
YIApCTBEHHBIMU CTaHJApPTaMH YCJIOBHBIE Trpaduyeckue, OyKBEHHbIEC, OYKBEHHO-
uGpoBble U HUPPOBbIE MO3UIMOHHBIE 0003HAYEHMsI, CTPOro COOJIIO/IaTh MpaBHIia
BBITIOTHEHUA U o(hopMIieHUsI Tpauiueckoro MaTepuania.

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

3.1.11 Ilpu ocymiecTBICHUH YEPTEKHBIX PAOOT C MOMOIIBI0 TpapUIeCcKUX
ycTpoiicTB BeiBoAa [IOBM nomyckaeTcss BBIIIOJHEHUE YEPTEKEN, CXEM U TUIAKATOB B
I[BETE 110 COIIACOBAHUIO C PYKOBOJUTEIEM U KOHCYJIBTAHTOM OT Ka(enphl.

3.2 Jluauu

3.2.1 B 3aBUCHMOCTH OT Ha3HAYCHUS W THIIA CXEM JIMHUSMHU U300pakaroT: dJICK-
TPUUYECKUE B3aMMOCBS3H ((DYHKIIMOHAILHBIC, JIOTUYECKHUE U T. T1.), ITyTH MPOXOXKICHUS
ANEKTPUUECKOTO TOKA (JCKTPUUYECKUE CBSI3M), MEXAaHWYCCKHE B3aUMOCBS3H, MATCpH-
aJlbHbIC TPOBOAHUKY (TTPOBO/A, KaOelu, IHWHBI), YCJIOBHBIE TPAHUIIBI YCTPOMCTB H
(YHKIIMOHAJILHBIX TPYIII, SKPAHUPYIOITHE 000I0UKH, KOpITyca IpUOOPOB U T. II.

3.2.2 JIuHuK Ha cXxeMmax BCEX THUIIOB BBITIOJIHSIOT B COOTBETCTBHUM C IpaBUJIa-

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

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

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

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

B 3aBucumoctu oT hopmata yeprexa U pazMepa yCIOBHBIX Ipaduueckux 00o-
3HAUYEHU HA CXEMe€ TOJIMHY JIMHUM pa3pelaeTcsi NpornopIMOHATIbHO YBEIUYUBATh
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ot 0,4 no 1,4 mm.

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

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

Tonmwmya TMHUA
110 OTHOUIIEHUIO K OcHoBHOE
HaumenoBanue Hauepranue
TOJIIIMHE OCHOB- Ha3HAUYCHHE
HOU JINHUH
CrutoniHas ToJicTast JIuHuu rpymmnoBou cBs-
2b, 3b, 4b
OCHOBHas 31
JInHUY 35IeKTpUYECKON
CBSI3H, MPOBOJI, KaOellb,
CrutomHast b [IMHA, JJUHUYU TPYIIO-
TOHKAsI BOM CBSA3H, JIMHUU yC-
JIOBHBIX TpapUUECKUX
0003HavYeHUI
1.2
j<— JIuHuY SKpaHUPOBAHUS
I TpuxoBas o b panvp ’
MEXaHUYECKOU CBSI3H
2.8
_’
- JIuHuu 111 BBIAETECHUS
.
" Ha CXeMe Tpyni 3Jie-
[ITpuxnyHKkTHpHAs h e B
530 b MEHTOB, COCTaBJIAIOLIAX
TOHKAsI > .
YCTPOMCTBO MM PYyHK-
UOHAIBHYIO TPYIITY
JInHaus pa3be TMHUTED-
ITpuXIyHKTHPHAS PLt] P
Has (111 rpadUUecKoro
TOHKast ¢ ABYMs e — e — b -
ol 15.30 paszeneHust yacTeu
TOYKaAMU e
CXEMBI)

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

[Ipu opHOMMHEHHOM uU300pa)keHUU (PUCYHOK 3.2, a) Ha TOHKYIO JIMHUIO
HaHOCST IITPUX, HaJ KOTOPBIM MOMEMIAIOT YKCIIO, HAIpUMeEp 8, yKa3bIBaroUee Ko-
JMYECTBO JIMHUU CBSA3W B IpyIme. Eciau KOJW4YecTBO JMHUK CBA3U B IPYIIE HE
MIPEBBIIIAET YETHIPEX, PA3pEIIACTCS 3aMEHATh YHUCJIO JIMHUM COOTBETCTBYIOILIMM
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KOJIMYECTBOM IITPUXOB Ha TOHKOUW JTUHUH (PUCYHOK 3.2, 0).

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

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

3.2.7 IlIuHbI CBSI3U TAaK)Ke M300paxaroT yTOJIICHHBIMU (2D) u ToncteivMu (3D)
muHusMu. OHAKO B TEX ClydasiX, KOTJa X U300pakeHUE Ha 3JIEKTPUUECKON cxeme
HEOO0XOMMO OTACIUTH OT H300paKCHHUS JIMHUHN DIICKTPUICCKUX CBSI3eH, MIMHBI H300-
pakaroT ABOWHBIMH TOHKHMH JuHUAMU. Ha pucynke 3.2, T moka3aHo obiiee 0603Ha-
YCHHE IITNHBI, a Ha pUCYHKE 3.2, T — 0003HaYEHHUE UHBI C OTBETBIICHUEM.

3.2.8 JluHus SIEKTPUUECKON CBSI3U MOXKET COSAMHSATHCA C 3azemieHueM. O0-
mee 0003HaUEeHUE 3a3eMJICHHS TOKa3aHO Ha pUCyHKe 3.2, e, a 3MEeKTPHUUYEcKoe COo-
eIMHEHHUE C KOPITyCOM — Ha pUCYHKE 3.2, XK.

3.2.9 JIlunuu sxpanupoBanus B coorBercTBUU ¢ I'OCT 2.303—68 uzobpaxkaror
HMITPUXOBOM JIMHUEH TOJIIIMHON MPUOIM3UTENBHO B JIBA pa3a TOHBIIIE OCHOBHOM JTUHUU
b (pucynok 3.2, n).

o )/4\450 3
/ ///
7 777 5
2 IREAVE
a 0 B
| | 1 z=====
1 I (] K u

Pucynok 3.2 — O6o3HaueHHE JTMHU IICKTPUIEeCKO ¢Bsa3H (K myHKTam 3.2.5 — 3.2.9)

3.2.10 JluHuto MEeXaHUYECKOW CBSI3M Ha DJIEKTPUUECKUX CXEeMaxX H300pakaroT
HITPUXOBOM JIMHUEH TOJIIMHOMN, paBHON ToJIIMHE D OCHOBHOW JTHMHHM Ha CXeMe
(pucynox 3.3, a), ee COEIMHEHUE C JIPYyTrOil JUHUEH MEXAaHUUYECKOW CBSI3U MOKA3bI-
BalOT Toukoi (pucynok 3.3,0). Ecnu Ha cxeme HEBO3MOXHO H300pa3uTh
MITPUXTTYHKTUPHOHN JIMHUEH MEXaHUUYECKYIO CBSI3b MEXAY OJIM3KOPACIIOI0KEHHBIMU
YCTPOMCTBAMHU, JIOMyCKAeTCs M300paxaTh €€ ABYMs CIUIOIIHBIMU TOHKHUMU JIMHU SI-
MU (pUCYHOK 3.3, B).
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3.2.11 Hampasnenue, B KOTOPOM paclpocTpaHsieTcsi HHPOpMAaIHs, CUTHAIIBI, TOKH,
MIOTOKHA SHEPTUU B CHUCTEME, MOKa3bIBAIOT HA JIMHHUAX CBS3U CTPEIKAMH C pPa3BajioM
60° (0OphIB 1ieTH MUTaHKUS — cTpeikaMu ¢ pasBaiom 30°) (pucyHok 3.4, a), a Ha IIMHAX
CBSI3U — CTPEJIKAaMHU B COOTBETCTBUU C pUCYHKOM 3.4, 0.

|
! 4

a 0 B

Pucynok 3.3 — O603HaueHHUE TUHUNA MEXaHUIECKOU CBsI3M (K ImyHKTY 3.2.10)

a §)

60° (30°)

Pucynok 3.4 — OGo3Ha4ueHre HAIPaBICHUS PACHPOCTPAHEHHS CUTHAIOB, TOKOB, IIOTOKOB
sHepruu U uHpopmaruu (K myHkry 3.2.11)

3.3 YcioBHbIe rpaguyeckue 0003HaYeHNsI 2JIEMEHTOB
HA ICKTPUYECKHUX CXemMax

3.3.1 Tpaucdopmaropsl, KaTyIIIKd WHAYKTUBHOCTH, APOCCEIH, MAaTHUTHBIC YCH-
mutenu B cooTBeTcTBUU ¢ 'OCT 2.723—68 n300paxkaroTcsl yNpoOILIEHHBIM U pPa3BEepHY-
ThIM criocobamu. Hanbosplliee pacnpocTpaHeHre MOIydni pa3BEepHYTHIM crocod: 00-
MOTKH 3JIEMEHTOB M300pa’Kal0TCsl B BUJE LEMOYKU MOJYOKPYKHOCTEH C OIpeaesieH-
HBIM X KOJIMYECTBOM.

Ha pucynke 3.5 mokazaHbl ycioBHbIE Tpaduueckre 0003HaYeHHs: OAHO(A3HOro
Tpanchopmaropa (pucyHok 3.5, a), KaTYIIKA WHAYKTUBHOCTH C MarHUTHO-IUAJICK-
TPUYECKAM MarHUTONpPOBOJOM (pucyHok 3.5, 6), apoccenst ¢ (dheppoOMarHUTHBIM
MarHUTOMpPOBOJAOM (PUCYHOK 3.5, B), MarHUTHOTO YCHUJIUTENSI C IBYMsI paOOYMMHU U
oO1el ynpapisone o0OMoTKoi (pUCyHOK 3.5, T).

| VYL Y A
iR 1.5-4 L
a 0

B Tr

Pucynoxk 3.5 — YcnoBHbIe rpaduueckue o603HaueHUs TpaHChHOpMaToOpa, KaTyIIKH
WHIYKTUBHOCTH, IPOCCENSI U MAarHUTHOTO yCUITUTENS (K MyHKTY 3.3.1)
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3.3.2 KoMMyTanmoHHbIE YCTPOMCTBA U KOHTAaKTHBIC COCJAMHEHHUS B COOTBET-
ctBuM ¢ ['OCT 2.755-87 umerot ob1iee 0003HaYeHNE KOHTAKTOB: 3aMBIKAIOIIIETO (pHU-
CcyHOK 3.6, a), pa3mblkaromero (pucyHok 3.6, 0) U MepeKIroYaronero (pUCcyHoK
3.6, B). O603HaueHNEe KOHTAKTOB KOMMYTAIlMOHHOTO YCTPOMCTBA KOHKPETHOTO THUIIA
COMPOBOXKIAECTCS TIOKa30M COOTBETCTBYIOIIETO KBAIM(UIIMPYIOMIETO CHMBOJA.
Hanpumep, KOHTaKT 3aMBIKAIONTHI BBIKJIFOUATENS OTHOIIOIIOCHBIN N300paxaercs co-
TJIACHO PUCYHKY 3.6, T, 3aMBIKAIOMINI KOHTAaKT KOHIIEBOTO BBIKIIOYATENS — PUCYHKY
3.6, 11, a ero pa3MBbIKAIOMIMI KOHTAKT — COTJIaCHO PUCYHKY 3.6, €.

B 3aBucuMOCTH OT BBIKJIIOYATEIS Ha €0 KOHTAKTE YKa3bIBalIOT BHJI BO3JCH-
CTBUSI, Hal[pUMEP: BBIKJIIOYATEh PYyYHOU 06e3 camoBO3BpaTa (pUcyHOK 3.6, k), dJIeK-
TPOMarHuTHEIH (pene) (pucyHok 3.6, u).

SOl N

uin - Y\ ©y
|
12

5
a 0 B r 1O € XK 5

A\ 4

Pucynok 3.6 — YcioBHbIe rpaduieckue 0003HAYCHHUS KOMMYTHPYIOIINX YCTPOMCTB
(x myHkTy 3.3.2)

3.3.3 KoHTakTHbBIE coeTMHEHUS OBIBAIOT: Hepa3OopHbIe (pUCYHOK 3.7, a); pa3-
oopubie (pucyHok 3.7,0); paszbeMHbIe (PUCYHOK 3.7, B), B KOTOPBIX pa3IUYyalOT
MTHIPE (pUCYHOK 3.7, T) ¥ THE3A0 (PUCYHOK 3.7, 1); CKOJIB3SIIUE O JUHEHHOU (pu-
CyHOK 3.7, €) U KOJbIeBol (puCcyHOK 3.7, K) TOKOMpoBOAsmeH moBepxHocTu. Ko-
JIOJIKU 325KUMOB H300paKat0TCs B COOTBETCTBUMU C PUCYHKOM 3.7, H.

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

Pucynok 3.7 — YcioBHbIe rpaduveckue 0003HAYCHHS KOHTAKTHBIX COCTUHECHUH
(x mynkry 3.3.3)

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

3.3.5 IlocrosHueIi pesuctop B coorBeTcTBUM ¢ 'OCT 2.728—74 n3obpaxkaeTcs
0e3 0TBOJIOB M ¢ 0TBOJaMH (pucyHOK 3.8, 6, B). B mepeMeHHOM pe3nucTope MOaBUXK-
HBI KOHTaKT 0003HayaeTcs cTpenko (pucyHok 3.8, r). [lonctpoeunsie pe3sucTopsl B
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PEOCTaTHOM BKIIFOUCHHUH U300paKaIOTCS B COOTBETCTBUU C PUCYHKOM 3.8, 1, a mepe-
MEHHBIC ¢ MTOJCTPOMKOHN — 3.8, €.

BoE 4

a

10

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

3.3.6 Konnencatopst B cootBeTcTBUH ¢ ['OCT 2.728—44 n3zobpaxaiorcs ¢ mo-
cTostHHOM (pucyHok 3.9, a) u nmepemeHHoil (pucyHnok 3.9, 6) emkoctbio. [lonspHeie
AJIEKTPUYECKUE KOHIEHCATOPhI N300paXkatoTCsi B COOTBETCTBUU C pUCYHKOM 3.9, B, a
HETOJISIPHbIE — C pUCYHKOM 3.9, T.

8 8

1 —— r

Pucynok 3.9 — YcinoBHble rpadudeckue 0003HaYCHUS KOHIEHCATOPOB
(x myHKTY 3.3.6)

3.3.7 TlomympoBoaHUKOBBIE TPHOOPHI M300paXKAIOTCSI B COOTBETCTBUU C
I'OCT 2.730-73 (pucynku 3.10, 3.11).

Ha pucynke 3.10 ycnoBHbIMEH TpaduuecKUMU OOO3HAYCHUSMH TTOKA3aHBI: a —
auon; 0 — CTaOWIMTPOH; 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-
IaMH N-P-N-THTA; € — TPAH3UCTOP C MepexoaamMu N-P-N-TUIA; )X — MOJIEBOW TpaH-
3UCTOP C KaHAJOM N-THUTIA.
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Pucynok 3.10 — YcnoBHble rpadudeckne 0003HaAUCHUS MOTYIPOBOTHIUKOBBIX IPHOOPOB
(x myHkty 3.3.7)

Ha pucynke 3.11 m3o0pakeHbl MOJIYIMPOBOIHUKOBBIE MPUOOPHI C (HOTOIIEK-
TpuueckuM s dextom: a — hoTopesuctop; 6-— GoTonuoa; B — TUOAHBIA (HOTOTUPHU-
cTop; T — GOTOTpaH3UCTOP N-P-N-TUMA; 1 = AUOHAS ONTOMNApa; € — AUOTHO-TUPUC—
TOpPHAsI ONITOMApa; K — CBETOIUOI.

10-12

OB ® 9

=P G=p &

Pucynok 3.11 — YcnoBHbie rpadudeckre 0003HAYCHHS ITOTYITPOBOIHUKOBBIX TPUOOPOB
¢ ¢oroanexTpudeckum 3dexrom (k myHKTY 3.3.7)
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3.3.8 HcToyHNKM NUTaHUS SJEKTpUUYECKHE 0003HAYAIOTCS B COOTBETCTBHH C
I'OCT 2.742.68 (pucynok 3.12, a)

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

6...8
R4

a 0 B

Pucynok 3.12 — YcnoBHble rpaduueckne 0003HaAUCHUST HCTOYHUKOB ITATAHUS, YCTPOUCTB
WHJYKAIIUU U CUTHAJIBHBIX JaMI U 3BOHKA (K myHkTam 3.3.8, 3.3.9)

3.4 DnemeHTHI HHM(POBOIT TEXHUKH

3.4.1 Cranmapt ['OCT 2.743-91 ycranaBnuBaeT 0o0Iue MpaBuja MOCTPOCHUS
ycIOBHBIX rpaduueckux o6o3HadeHuit (YI'O) snemeHTOB 1n(poBOl TEXHUKU B CXe-
MaX, BBINOJHAEMBIX BPYYHYIO WM C T[OMOIIBIO MEYATAOIUX U TIpapuuecKux
ycTpoiicTB BbiBOJIa [I9BM, Bo Bcex oTpacisix MPOMBIILICHHOCTH.

3.4.2 DneMeHT 1M(POBO TEXHUKHU (FajIee — AJIEeMEHT) — udpoBasi UM MUKPO-
HpOIECCOPHAsi MUKPOCXEMA, €€ 3JIEMEHT WM KOMIIOHEHT; LIu(poBas MUKpOcOOpKa, ee
AJIEMEHT WM KOMIOHEHT. OmnpeaeneHuss 1udpoBoil 1 MUKPOMPOLIECCOPHOU MHKPO-
CXeM, MX 2JIEMEHTOB U KOMITOHEHTOB ycTaHaBnuBaeT ['OCT 17021-2012, onpenerne-
Hus dpoBoit MUKpocOOpKH, ee aemenTa wim kommnoneHta — [FOCT 26975-86.

K snemenTam nudpoBoil TEXHUKH YCIOBHO OTHOCST 3JIEMEHTHI, HE MpeIHa3Ha-
YeHHbIE Jis1 MpeoOpa3oBaHusl U 0OpaOOTKM CUTHAJIOB, U3MEHSIOIIMXCA MO 3aKOHY
TUCKPETHON (YHKIIHH, HO MPUMEHSIEMbIE B JIOTUYECKUX IIETISIX, HApUMEpP, KOHJICH-
caTop, FreHepaTop M T. 1.

3.4.3 YI'O snemeHTOB 1U(PPOBON TEXHUKHU CTPOSAT HA OCHOBE MPSAMOYTOIbHU-
ka. B camom o6iem Buse YI'O MoxkeT conepkaTh OCHOBHOE U JIBA JOTIOJHUTEIHHBIX
10JIsl, PacHONOKEHHBIX IO 00€ CTOPOHBI OT OCHOBHOTO (pucyHok 3.13). Pazmep mps-
MOYTOJIbHUKA 10 NIMPHUHE 3aBUCUT OT HAJIMYUS JTOTIOJHUTEIBHBIX MOJEH U Yncia Mo-
MEIIEHHBIX B HUX 3HAKOB (METOK, 0003HaueHUs PYHKIIUU AJIEMEHTA), 10 BbICOTE — OT
YKCJia BBIBOJIOB, HHTEPBAJIOB MEX]ly HUMU M YUCJAa CTPOK MH(OpMAIMU B OCHOBHOM
Y JONOJHUTENBHBIX NOJIAX. COrNIacHO CTaHAApTy LIMPHUHA OCHOBHOTO IOJIA JIOJKHA
ObITh HEe MeHee 10 MM, 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 0003HAYCHUS (VJIM TPAaHUIIEH 30HBI) — HE MEHee 2,5 MM |
KpaTHO 3ToW BennuuHe. [Ipu pa3neneHuun rpymni BHIBOJOB MHTEPBAIOM BEJIMYMHA 1O~
CJIETHETO JI0JI)KHA ObITh HE MeHee 10 MM M KpaTHa IISITH.
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O6o3HaveHre PyHKIMH dJIEMEHTA
JIunusg BBOIA /

7 JInnug BEIBOJIA
Ykazaremm *x | Kk ek
*k B

Metku A~ - Yxkazarenu

JlomomHUTENBHBIE TOJIS OcCHOBHOE TTOJIe

Y:(.(-

|

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

3.4.4 BbiBO/BI 3JIEMEHTOB IIU(PPOBON TEXHUKU JENSATCS HAa BXOJHbI, BBIXOJBI,
JIByHaIpaBJI€HHbIE BBIBOJBI U BBIBOJBI, HE Hecyllue MHpopMannu. Bxonasl n3olpa-
KAIOT CJeBa, BBIXOMBI — cipaBa (pucyHok 3.14), octaiapHbIe BRIBOABI — € JH000M CTO-
ponbl YI'O. Ilpu HeoOX0quMOCTH pa3pelaeTcsl MOBOpavynBaTh 0003HaueHus Ha 90°
110 YaCOBOM CTpeJKe, T. €. pacnojiaraTh BXOJbl CBEPXY, & BbIXOJbl CHU3Y B COOTBET-
CTBUU C pucyHkom 3.14.

XX XY
XXX
—Ixx | xxx |xz | XZ
— |
—xy
| |
> >
Pa <
x
x
X
N
Pa
|

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

3.4.5 OyHKIMOHAIBHOE HA3HAYCHHE 3JIEMEHTA IU(PPOBOI TEXHUKHU YKa3bIBAIOT
B BepxHei yactu ocHOBHOTO moiit YI'O (cm. pucyHok 3.13). O003HaUYE€HHE COCTOUT
U3 TIPOMUCHBIX OYKB JIATUHCKOTO andaBuTa, apaOCKUX 1Udp U CICIHAIBHBIX 3HAKOB,
3aMUChIBAEMBIX 0€3 MpoOesioB (YMCI0 3HAKOB B 0003HAUYCHUM (HDYHKIIMH HE OTPAHU-
yuBaercs). O003HaYeHUs OCHOBHBIX (PYHKIIMI M UX MPOU3BOAHBIX IPUBEACHBI B Ta0-
nuie 3.2.
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Tabnuma 3.2 — O003HaueHNsT OCHOBHBIX (DYHKUUH 3JIEMEHTOB U(DPOBOM TEXHUKU

HaumenoBanue O6o3HaueHue

1 bBydep BUF
2 BeramciuTenb: CP

CEKI[US BBIUUCIIUTEIIS CPS

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

nporpammupyemoe I3V (TITI3Y) PROM
[ITI3Y ¢ BO3MOXHOCTHIO MHOTOKPATHOT'O TIPOTPAMMHUPOBAHUS

(POII3Y) RPROM

penporpammupyemoe I3V ¢ ynpTpaduoneToBsiM CTUpaHU-

em (P®II3Y) UVPROM

22 OmepatuBHOe 3anoMuHaroiee ycrpoiictso (O3VY) ¢ mpous-

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

sHeprozaBucumoe O3Y (OHO3Y) NVRAM
23 AcconyaTtuBHOE 3alIOMUHAIOIIEE YCTPOMCTBO CAM
24 TIporpammupyemast iorudeckas matpuia (I1IJIM) PLM
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[Tponomkenue Tadmuipt 3.2

Haumenosanue

O0o3HayeHue

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

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

XY

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

2 JlomyckaroTcs 0003HAYEHUS:
urdpoananoroBeii Mpeodpa3oBaTesh DAC
aHajoro-udpoBoil mpeodpa3zoBaTeib ADC
26 [IpuemonepesaTYMK MUHHBIN RTX
27 Ilpoueccop P
CEKIIMs Ipolieccopa PS
28 Peructp RG
CIABUTOBBIN pETUCTP N-pa3psIHbIN SRGn
29 Cymmarop S wm SM
30 Cuetuuk: CTR
CUYETUHK N-pa3psIHbINA CTRn
CYETYHMK HO MOJIYJIIO N CTRDIVn
31 Tpurrep T
JIBYXCTYIIEHYATBI TPUITEP 1T
Ilpumeuanue — Jlomyckaercs He YyKa3blBaTh OOO3HAUCHHE
¢byskiun npu BeimosiHeHnu YI'O Tpurrepos
32 YMHOXUTEND p wim MPL
33 Veunurens >y [>
34 YcrpoiicTBO DEV
35 VcTpoiicTBO apuMeTHIeCKO-IOTHIECKOE ALU
36 YcTpoilcTBO NpHOpUTETA KOJUPYIOIIEE HPRI
37 KoMMyTHpyIONIee YCTPOMCTBO, SJEKTPOHHBIN KIIOY SW
38 Hluna BUS wnu B
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[Tponomkenue Tadmuipl 3.2

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

41 DaeMeHT JJOTUYECKUIA;
OOJIBIIIMHCTBO

>Nuiam>=n

ANOJOB C YKA3aHUECM ITOJIAPHOCTHU

TPaH3UCTOPOB
TpaHc(hopMaTopoB

UH/IUKATOPOB

IIpEAOXPaHUTENCH

KOMOWHHPOBAHHBIX MPEAOXpaHUTENEH (IMOIHO-PE3UCTOPHBIX)

uckirrovaromee 1IN EXOR wmu =1
noruyeckoe U &
Ilpumeuanue — Ilpu BeimosHeHun YI'O ¢ MOMOIIBIO yCTPOW-
ctBa BeIBOAa [I9BM nomyckaercs o6o3HaueHUE (PYHKITUU «IOTHYE-
ckoe N»
nmornyeckoe MJIN 1
N | TOJBKO N =n
HEUYCTHOCTh 2k + 1 mmm 2K + 1
YETHOCTh 2k mm 2K
42 DneMeHT MOHTaKHOM JIOTUKH
MoHTaxkHoe NJIN 10 mwml o
MOHTa)kHOE U & O um & ©
43 DnemMeHT MOHOCTaOWIbHBIN, OJHOBHOPATODP:
C TIEPE3aIyCKOM JL
6e3 mepesarnycka 1L
44 DneMEHT HEeJIOTUYECKUI: *
cTabunu3arop, oomiee 0603HaueHNE *ST
CTAaOMIIN3aTOP HANPSKEHUS *STU
CTaOMIN3aTOp TOKA *STI
45 HabGopbl HEJIOTUYECKUX JIEMEHTOB:
pE3UCTOPOB *R
KOH/ICHCATOPOB *C
UHYKTUBHOCTEU *L
JIMOJI0B *D

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

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

B 1onmomHUTENBHBIX MOMSIX MOMEMAI0T HHPOPMAINIO O HA3HAYCHHSIX BHIBOJIOB
(METKM BBIBOJIOB, YKA3aTEJH ).

JlomyckaeTrcst IpOCTaBIIATh yKa3aTean Ha JUHUAX BBIBOJOB Ha KOHTYype YI'O.

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

3.4.7 3HaK «*» MPOCTABSIOT Nepea 0003HaUeHHEM (YHKIIMU DJIEMEHTa, €CIU
BCE €T0 BBIBOJIbI SIBJISIOTCS HEJIOTHYECKUMU.

3.4.8 CnpaBa k 0003HaueHUIO0 (HPYHKIIUK JOIMYyCKaeTCs 10OaBIATh TEXHUYECKUE
XapaKTEPUCTUKHU JIEMEHTA, HalpuMep:

pesucrop comporuBieHrem 47 Om — *R 47.

3aziepKKy 2JIEMEHTa YKa3bIBalOT B COOTBETCTBUU € pUCYHKOM 3.15.

10uc S HC S
, ecln

J—|

10 HC

AO
as}
o

A 4

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

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

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

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

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

| 3 wm DELS3,

3.4.9 B YI'O snemeHTa nomyckaeTcs OIMyCcKaTh MPOOENT MEKy YMCIOBBIM 3Ha-
YeHHEeM U enHuLIed n3Mepenus, Hanpumep: RAM16K, 10 ue, + 5 B.

3.4.10 Ilpu HE0OXOAUMOCTH YKa3aHUsI CIOKHOM (PYHKIIUU JIEMEHTa JI0MyCKa-
€TCsl cocTaBHOE (KOMOMHUPOBAHHOE) 0003HAUCHHE (PYHKITUH.

Hampumep, eciu 371eMEHT BBIOIHIET HECKOJIbKO (YHKIUN, TO 0003HAYCHUE
ero CJI0KHOU (yHKIHMH OyAeT 00pa30BaHO M3 HECKOJILKHX 00Jiee MPOCTHIX 0003HA-
yeHU (YHKIUM, IPU 3TOM MX MOCIEA0BATENLHOCTH OMPEEIISETCs MOCIeI0BATEb-
HOCTBIO (DYHKITHI, BBITOTHAEMBIX AJIEMEHTOM:

— 4-pa3psaaHelii cyeTunk ¢ gemuppatopoM Ha Beixoae CTR4DC;

— ipeoOpa3zoBaTeNb/yCHIINTENb JTBOMYHO-IECATUYHOTO KOJa B /-CErMEHTHBIM
kon BCD/7SEG>.

3.4.11 YT'O MOXeT COCTOSTh TOJIBKO M3 OCHOBHOTO MoJs (Tadnauma 3.3, m.1)
WM U3 OCHOBHOTO TOJISL M OJTHOTO JIOTOJHUTENBHOT0, KOTOPOE paciojaraiT crpa-
Ba (Tabmmma 3.3, m.2) unu ciesa (Tabmuma 3.3, 1.3) OT OCHOBHOTO, a TaK¥Ke U3 OC-
HOBHOTO TIOJISI ¥ IBYX JIOMTOJTHUTEIBHBIX (Tabmuma 3.3, m.4).

Tabnuma 3.3 — YI'O snemeHTOB 11 POBOI TEXHUKHU

HaumenoBanue OOGo3HaueHue
1 YT'O, coaepxaiiiee TOIbKO OCHOBHOE
nojue
2 VI'O, coaepikaliiee OCHOBHOE MOJE U .
01HO (TIpaBoe) JOMOIHUTEILHOE TI0JIE M .
3 VI'O, conepixkaniee OCHOBHOE IOJIE U — L
0JHO (JI€BOE) AOTOJIHUTEIHLHOE T0JIE re
% * * %
4 VT'O, coxepikailiee OCHOBHOE MOJ€ U - .
* %
JIBa JTOTIOJTHUTEIBHBIX OIS, pa3/IeICHHBIX HA - *
7RIV . .
30HBI. .
KonuuecTBo 30H HE OTPAHUYEHO el o
Ipumeuanue — 3HaKaMu «*» 0003HauU€HbI GYHKIMU U METKU BBIBOJIOB JIIEMEHTOB
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JlomyckaeTcsi TOTOMHUTEIbHBIE TIOJIS JCIUTh HA 30HBI C MTOMOIIBIO TOPU30H-
TajabHOU uepThl. OCHOBHOE U JOMOJIHUTENbHBIE MOJISI MOTYT OBITh HE OTIEICHBI JIU-
Hueil. [Ipu sTOM paccrossHue Mexay OYKBEHHBIMH, ITU(PPOBBIMH WM OYyKBEHHO-
UG POBBIMU 0003HAYCHUSIMH, TIOMEIIICHHBIMH B OCHOBHOE U JIOTIOJTHUTEIIHHBIC TTOJIA,
OTpeeNsieTcs OJJHO3HAYHOCThIO TTOHUMaHUs Kaxaoro obo3Hauenus. O003HaueHUs,
MIOMEIIIEHHBIC HA OJHOW CTPOKE, JODKHBI MMETh B CBOEM COCTaBE HE MEHEE JIBYX
OykB (11udp, 3HAKOB).

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

KonnyecTBo 3HaKOB B METKE HE OTpaHUYMBAETCS, HO IO BO3MOYKHOCTH JIOJKHO
OBbITh MUHIMAJILHO TIPH COXPAHEHNUH OJTHO3HAYHOCTH TIOHUMAHUS KaXI0T0 0003HAYCHUSI.

O603HaueHNs] OCHOBHBIX METOK BHIBOJIOB DJIEMEHTOB MTPUBEEHBI B Tabmwe 3.4.

Taomnura 3.4 — O003HaYeHUI OCHOBHBIX METOK BBIBOJOB DJIEMEHTOB

HaumenoBanue OGo3HauecHUE
1 Anpec ADR nmu A
2 baiit BY
3 bur:
MITAJIIAI LSB
CTapIIHA MSB
4 bnokupoBKa:
3arper INH
3axBaT H
5 BrnokupoBKa CUTrHaJIa HEMCHPABHOCTH ALl

6 Brox (mHbop™Marin) I

7 BexTop VEC
8 BerBiienue BR
9 BoccTaHOBIIEHHE REC
10 Bxoa nByXHOpOTrOBbIN, BXOJ TUCTEPE3UCHBIN _I:I- nwm TH
11 Bxox 3ampoca accoluaTUBHOTO 3alIOMHHAIOIIETO "
yCTpOMCTBA
12 Bxoa oOpaTHOTO cyeTa (BXO YMEHBIIICHUS) —n unu DOWN

13 Bxox omnepania, HaJi KOTOPbIM BBITIOJIHSETCS OJHA
WJTU HECKOJIBKO MaTeMaTHYECKUX OTepariuit

llpumeyanus

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

2 Ilpu HanMuuM BTOPOTO OmepaHia MPEeAnOYTUTEIb-
HBIM 0003Ha4YeHHEM ero sBiseTcs Q
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[Tponomxenne Tabnuimpt 3.4

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

21 BbiBOJ ABYHANpaBICHHBIN

< >uim <

22 BwBoa cBOOOMHBIM (HE WMEIOIIWA HH OIHOTO
BHYTPEHHET'0 COCJIMHEHMUSI B DJICMEHTE)

NC

23 BbIBO/ (PUKCHPOBAHHOTO PEKUMA (COCTOSHUSA)

«1»

24 BpIxoJ, U3MEHEHUE COCTOSIHUS KOTOPOIro 3ajiep-
JKUBAETCS IO T€X MOp, MOKa BBI3BIBAIOIIUN 3TO M3MEHEHUE
CUTHAJI HE BO3BPATUTCS HA UCXOMHBIN YPOBEHD

1

25 BbIX0J OTKpBITHIN (HampuMep, BBIXOJT C OTKPBITHIM
KOJUIEKTOPOM, C OTKPBITBIM YMHUTTEPOM)

<& nmn O, wim o

26 BbIXog OTKpbITHIA H-Tunma (Hampumep, OTKpHI-
TBIA KOJUIEKTOP P-N-P-TpaH3UCTOPA, OTKPBITBIA SMUTTEP
N-p-N-TpaH3UCTOPA, OTKPBITHIA CTOK P-KaHana, OTKPBITHII
uctok N-kaHana)

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

27 Bbixoa OTKpBITHINA L-Tuna (Hanmpumep, OTKPBITHIH
KOJUIEKTOpP  N-P-N-TpaH3UCTOpPa, OTKPBITBIH  3MUTTEP
p-N-p-TpaH3uCTOpa, OTKPBITHIM HMCTOK P-KaHaia, OTKpbI-
ThIl cTOK N-KkaHasa)

Q 150041 Q, i & <

28 BpIxoa ¢ TpeMs COCTOSIHUSIMU

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

29 BpIX0/ CpaBHEHUSI aCCOLMATUBHOTO 3alIOMUHAIOIIETO
YCTpOICTBA
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[Tponomkenue Tabmwmim 3.4

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

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

33 I'pynmna BEIBOJIOB, O0BEIMHEHHBIX BHYTPH dJIEMEHTA:
BXOJIOB

BBIXOJ0B

X
X

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

Ilpumeuanue — N...M 3aMEHAIOT AECATUYHBIMU IKBH-
BaJICHTaMHU pEaJbHON 3HAYMMOCTU WM JABOUYHBIM MOPSIA-
koM. [IpomexyTouHble 3HaUEHUSI MEKIY N 1 M MOLYyT ObITh
OIYILIEHBI

>
>S5

Wi

3
3

—_——t——

35 I'pynnupoBaHue CBSI3€il:
BXOJIHBIX

BBIXOOHBIX

Ipumeuanue — O603HaUECHUE TPUMCHSIOT B T€X CIyda-
SIX, KOTJla JUIsl TIepe/ladl OJTHOM W TOM k€ MH(pOpMAIlUU HC-
TMOJIb3YETCSl HECKOJIBKO BBIBOJIOB

[y | —

36 JlanHble:
BXOJIHBIE
BBIXOJTHBIC
MOCJICIOBATEIbHBIC
llpumeuanue — ]I 3allOMUHAIOIIMX YCTPOMCTB J10-
MyCKaloTCsa 0003HAUYEHUS:
BXOJ1Has1 HHGOpMAITUs

D
DIN
DOUT

D=>umD>D+~wmwmuD<

BBIXOTHAsl HHOpMaIus D
37 3arpyska (pa3peliieHre napauieTbHOM 3amich) Q
38 3anepkka LD
39 3aaeprkka nBOMHAs DEL
40 3aem: DD
BXOJ1, MPUHUMAIOIIUI 3aeM Bl
BBIXOJI, BRIIAIOIIUI 3a€M BO
oOpa3oBaHue 3aeMa BG
pacupocTpaHeHue 3aeMa BP
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[Tponomxenne Tabnuimpt 3.4

HaumenoBanue O6o3HaueHne

41 3ansaro BUSY

42 3anuch (KOMaH/a 3arvcH) WR

43 3anpoc REQ mwm RQ

44 3anpoc Ha 00CTy)KUBaHNE SRQ

45 3nax Sl

46 Nmuranus SIM

47 uBepTupoBaHue (OTPULIAHUE) N

48 VHCcTpyKuus, KOMaHaa JINS

49 KButnpoBanue AK

50 Kon CODE

51 Kommyrarius (37€KTpOHHAS) SW

52 Konernt END

53 Koppexkuus CORR

54 «Jlornueckwuii 0» LOGO umu LOGO

55 «Jloruueckas 1» LOG1

56 Macka, MacKMpOBaHHUE MK

57 Mapxkep MR

58 MylbTUILIIEKCUPOBAHUE MPX

59 HeuetHOCTH ODD

60 Oxnmanue WAIT v WT

61 Onepanus OP

62 OcTtaHOBKa STOP

63 OtBeT AN

64 Otka3 REJ

65 Ouuctka CLR

66 OmmoOka ERR umu ER
CJIOBO OIIMOKH EW

67 Ilepenaga >

68 Ilepenoc:
BXOJ, IPUHUMAIOLINNA IEPEHOC Cl
BBIXOJI, PACTIPOCTPAHSIOIINI MEPEHOC CO
o0Opa3oBaHue mepeHoca CG
pacrpocTpaHeHHe NEPEHOCca CP

69 [lepenonnenue OF

70 [loaTBEpKICHHUE TpUEMA ACK

71 Io3umus PO

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

73 Ilpuem RX

74 Tlpuopurter PRI wnu PR
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[Tpogomxkenue Tabauisl 3.4

CJIEBa HAMpPaBO U CBEPXY BHU3 (OT MIIAJILIETO pa3psaa
K CTapIieMy)

CrpaBa HaJIEBO WJIM CHHU3Y BBEPX (OT CTapIIIero pas-
psaa K MiIaiemMy)

Ilpumeuanue — Ilapametp N cienyeT 3aMEHUTh JICUCTBU-
TEIbHBIM 3HAUYEHHWEM [O3ULMH, Ha KOTOPOE MPOUCXOJUT
casur. [Ipu n = 1 310 3HaYEHNHE MOXKET OBITH OIMYIIEHO BIEBO
WJIH BIIPaBO

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

—nwum >N, wmwm SHRN

N+ unu N<, i SHLN

=/ wm </>

85 CunxpoHu3aIus SYNK wau SYN
86 CocrosiHue SA
87 Cpennuit ML
88 Ctpob (curHas BEIOOPKH ) STR umu ST
89 Cuer: CT
BXO/1, 33JAF0IIHH COICP>KMMOE DJIEMEHTA CT=*
BBIXO/I, YKa3bIBAKOIINI CONEPKUMOE DIIEMEHTA CT*
Ilpumeuanue — 3HaK «*» cleayeT 3aMEHUTh HAa 3HAYCHHE
COJICP’)KMMOTO JJIEMEHTa
90 CuntpiBanKe (YTEHUE) RD
91 Takr CL nmm S
92 Vnpasnenue C
93 Vcnosue CC
94 YcranoBka B «1» SET nmu S
95 Ycranoska JK-tpurrepa:
B cocrosiane LOG1 (J-Bxom) J
B coctosiHne LOGO (K-Bxon) K
96 OyHKIMS E
97 YeTHOCTH EVEN
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3.4.13 O603HaueHNs] OCHOBHBIX METOK, YKa3bIBAIOMIUX (PYHKIIMOHATIBHOE Ha3HA-

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

Tabmuma 3.5 — O603HaYeHMsI OCHOBHBIX METOK, HE HECYIIHX JIOTUYECKON MH(pOopMaIuu

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

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

Vce a"'év

4 Ilepen METKOU BBIBOJAA OMYCKAETCS MPOCTABIATH I10- +5V [6—
SCHAIONIYIO HH(OPMAIINIO, HATIPUMED: S
MOPSAIKOBBIN HOMEP Vel
yKa3aTeab MUTaHus HUGPOBOM YaCTU dJIEMEHTA #Vce
yKa3areb MUTaHUS aHAJIOTOBOM YacTH AJeMeHTa NVee
2 OOuIMii BBIBOJ, 3€MJIsl, KOPITYC GND
Ilpumeyanus
1 Jomyckaercs o003HauCHUE OB
2 Ilepen MeTKOM BBIBOJIa TOIYCKAETCsA MPOCTABIIATH yKa-
3aTeNb 00111ero BhIBOJIa U(GPOBOM YaCTH W yKa3aTelb 0OIIETro #OV
BBIBOJIa QaHAJIOTOBOM YacTH Nnov
3 Toxk I
Ilpumeuanus
1 Bmecto o003HaueHus «l» MOXHO MPOCTABISATH €T0
3HA4YECHUE 4-20 MA
2 Ilepen MeTKOI BbIBOAA NOMYCKAETCS IPOCTABIISITH MO-
PAIKOBBIA HOMEP 21
4 BeIBOA Jist MOJKTIOUECHUST KOHAEHCATOpa CX
S BBIBO 151 TOAKITFOUEHHUS PE3UCTOPA RX
6 BeIBOJ 1151 TOAKITIOYEHUS UHTYKTUBHOCTH LX
7 BBIBOA 17151 IOJKITIOUEHUSI KBapLIEBOI'O PE3UCTOPA BQ
8 BBIBOJIBI IOJIEBOTO TPAH3UCTOPA:
HCTOK S
CTOK D
3aTBOP G
9 BeiBOIBI N-P-N- 1 P-N-P-TpaH3UCTOpA:
KOJLIEKTOP K
6aza B
IMUTTEP E
SMUTTEP N-P-N-TPaH3UCTOPA E—-wmE>
SMUTTEP P-N-P-TpaH3UCTOPA E < wm E<
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3.4.14 Tlpu HEOOXOOUMOCTH yKa3aTh CIOXHYIO (DYHKITUIO BBIBOJIOB JTOTyCKa-
eTCsl TIOCTPOSHUE COCTaBHOW METKH, 0Opa30BaHHOW M3 OCHOBHBIX METOK, MPU ITOM
PEKOMEHIyETCs COOIII0IaTh OOPATHBIN MOPSIOK IPUCOSAMHEHUS METOK, HAaIIpUMeED:

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

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

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

lpumeuanus

1 Tlopsimok cnenoBaHWsi METOK OMNPENEIISIET JIOTUYECKUN YPOBEHb pa3periaro-
mero curHana: nepsas Gyskmus ocymectsisercs mpu LOGL, sropas — mpu LOGO.

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

3 IIpu BemmonHeHnn YI'O sneMeHTa, UMEIOILIETO ABa MOpPTa IpUEMa U Mepena-
yn uHpopMmanuu A u B, MeTka BhiBoja A/B o3Hauaet pasperienue npuema uHpop-
Malliy MOPTOoM A U mepenayu nHpopMauy mopToM B Mpu JIOTUYECKOM YPOBHE CHT-
Hajia Ha JaHHOM BbIBOJIe, paBHOM LOGI.

3.4.15 ITpumepsr YI'O snemeHTOB
3.4.15.1 Ilpumepst YI'O norugeckux 37eMEHTOB IPUBEACHBI B Ta0OIHIlE 3.6.

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

Taobmuma 3.6 — YI'O jorudecknx dJIeMEHTOB

HanmenoBanue O0o3HayeHue

1 Dnementr HET -1 D—
—_ 2

2 Dnement 3U-HE — o—

POBAaHHBIM BbBIXOJ0OM

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

HaumenoBanue O06o3HaueHus
6 Onement 4V1-HET ¢ OTKPBITBIM KOJUIEKTOPOM Ha —1 & ob
BBIXOJIE —
— & | =1
7 Onement 21U-NJIN ¢ uHBEpTUPOBAHHBIM BBIXOJIOM U — -
pacIIUPUTENIBHBIM BX0JIOM —
3
X
8 Pacmmmpurens _— Ch—
2k
—EN
— 001
— EVEN
—o
9 DneMeHT pPOBEPKU YETHOCTU WIIM HEYETHOCTH — oD
—  EVEN |—
—]7
Tabnuua 3.7 — YI'O npuemonepenaromux 3IEMEHTOB
HaumenoBanue O0o3HaueHne
—-I ITEN
1 YeTblpe HIMHHBIX YCHUIUTEINS C r >
- I b vpP— Ir v
JBYXIIOPOT'OBBIM BXOZIOM Ha TPH COCTOS -7 4 .
HUSl ¢ OOIIKMM BXOJOM pa3zpeuieHus Tpe- | — — W —
THEr0 COCTOSIHUSA —t — —3 3—
GRTA BRIX
a A 8
&1 <> <>
1EN2
G_{ENJ s U 0 b
I I 17000, Sy —
vid — —
2 JIByHanpaBlIeHHBIN ITUHHBIHA =) —— —, i
npreMorepeIaTIiK 8-KaHaIbHBIHI
P Y — 5 —davy
——— H—— —Aass
— ——
= 3
- -
- -
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[Tponomkenue Tadnuipl 3.7

Haumenosanue O0o03HaueHUs

: EN1

)
v
S 4q

Pyl

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

[TTTTI

NN

&ENV

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

Tabnuma 3.8 — YI'O ructepe3ncHbIX 271€MEHTOB

HaumenoBanue O6o3HaueHue
y b
1 NuBepTupyrommii ycunurens ¢ noporom IlImura — o~
— &r
2 Tpurrep lmura ¢ norudeckum snemeHTom 41 — o—
Ha BXOJE —

3.4.15.4 Tlpumepsr YI'O npeoOpazoBateneii (Aemm@paTopoB) U KOAUPYIOIMIHUX
yCTpoicTB (1mmdpaTopoB) nMpuBeaeHs B Tadmuie 3.9.

Tabmuma 3.9 — YI'O mmdpaTopoB u nemmdpaTopon

Haumenosanue O0o3HaueHue

1 TIpeoOpa3oBaTens JABOMYHO-IAECATUY-
HOTO KOJIa B JICCATUYHBIN KO/

D nglin g

2 IIpeobOpa3oBatenb ¢ Tpex JMHUA Ha
BOCEMb

&4 111
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[Tponomxenne Tadbauist 3.9

EN J%

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

w1u

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

6 JlBa nemmdparopa, NTPUHUMAIOIIUX
2-pa3psIHbINA KO

Ilpumeuanue — Jlomyckaercsi o0o3Haue-
Hue nemudpaTopoB 4 u B, koTopble n300pa-
KAIOTCSl B KA4ECTBE IPYIIOBON METKH BBIXO-
JIOB COOTBETCTBYIOMIETO Jiemdparopa

Dc

-~

&EN

&EN

Y

TH 79T

84 4

7 IlpeoGpaszoBarens yposueir TTJI B
ypoBHu MOIT

—1ENT

TTL/ML;.S

8 TlpeobpazoBatens ypoBHeit OCJI B
ypoBHu TTJI

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

ECL/TTL

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

Tabnuna 3.10 — YI'O MynbTUIIIIEKCOPOB, IEMYJIBTHILIEKCOPOB U KOMMYTaTOPOB

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

a
1
5
2 JleMynbTHUIIIIEKCOP HA BOCEMb JIMHUN 4
6
7
MUX MUX
- ENT —t A
—LENZ wmm i v
. et 100 2 —t 10 1}
3 MynbTumiaekcop 4-KaHaJabHBIH 110 ABa — 1Y — 11
BXO0Ja KaXKIbII —_— — — 2.0 2}
— -—1 21
— — —30 3}—
— — 5-1
e— e ——— #-.U l’ —
— e q.f
MUX
—igl 0
4 MynbTUIUIEKCOP 2-KaHAJBHBIN 10 Ye- —7f3
TBIPE BXOJ1a KaXK/IbIi ?? — L yeTIT
Hpumeuanue k nynkmam 3, 4 — lpu ] o — g
—t ] T P —
0003HaYeHUH KaHAJIOB MYJIbTHUILIEKCOpa OyK- /7 'V 1
BamH (4, B 1 T. 11.), a HE IOPSIKOBBIMU HOMeE- 13 —1% v
pamu (1, 2 u 1. 1.), AN yCTpaHEHUsI HEOAHO- ] —1%
3HAYHOCTH IMOHMMAaHHUS BXOY aJpeca TaHHBIX
—— — — 20 29f—
npucBauBaeTcs MmeTka «Bridop»: SEL unu SE — —1%
— —] 23
S
. wd T —
5 DneKTpOHHBIN KOMMYTATOP A
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3.4.15.6 Ilpumepsr VYI'O apudmeTHueckux 3JIEMEHTOB MPHUBEACHBI B
tadmure 3.11.

Tabnuua 3.11 — YI'O apudmeTndeckux 3€MEHTOB

HanmenoBanue O06o3HaueHue
—s [z1|z1| E
THe
— |
1 ITonHBIN OTHOPA3PSAHBIA CYMMaTOP
—s 21|21 p—
Tde
—q
—cr 0 o—
I/P-
—_— 7 4
-t [LRZ
— (1/B1 C0/B3 }—
~ -
=[5 serol—
— 1,200 3(Z/P-
- m&’ q
2 4-pa3psiTHBIA CyMMAaTOp-BbIYATATEIT R ;:ggp; 4 b—
M4
——d 1,2P2
— 1) 2&2 5 e
— M5
—_— 1,203
—_ 1,243 6 p—
— ME
— g T
—] ¢~
o —— 3 0 fet—
3 IlonHbIil cyMMaTOp Ha 4eThIpe OuTa A E< =
— —
—a VU
3
—d 7 gp—
ALY ALY
—{ ESEL
U ———ine
M3i — PR
—_— ob— —
N
— — —_—i{M G
4 4- ATTY L —5
pa3psAHOE CKOPOCTHOE —{ | 1
—q0 -~
i —z0" o=
-] — —13 1 b—
—1 Q1 ; 2 b
— P2 — — o
—a2 — :'z}fi'
- 3 — -
—43




IIponomkenne Tadbaumel 3.11
HaunmenoBanne O0o3HaueHUE

Cre
7

(60 oo
61 ot
62 o2

L
(Po0 P

5 TenepaTop YCKOPEHHOI'O MEpeHOca
g AJTY

—
©
L]

6 4-paspsiTHbIi TUPPOBOI KOMITAPATOP

L L L
k.u o
N —r
foa]

AllV
Rl k-]
Allv
IR

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

Ta6muna 3.12 — YI'O tpurrepos

HaumenoBanue O0o3HaueHne
— 5
1 JIBa Tpurrepa ¢ pasnenbHbIM 3amyc- —adr o—
koM RS-Tuma, oguH ¢ JOMOJHUTEILHBIM BXO- —ds
0M -5 P
—qar
— 1T}
2 JlBa tpurrepa 3aaepkku D-tuna —_i O~
—2
—20 jo—
L
ﬂ
— I
3 [llects D-tpurrepos ¢ o0mumMu BXo- — I :ﬁf
JlaMH yIIpaBJIeHHs U cOpoca —_ _— D
wed 1 O e
— T ___\1 ) —
d 7 7 o
e I = 33
¥ 4l
— —5 s}—
o —
4 Tpurrep D-tuna, 3amyckaemblil 1o )
(bponTy e
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[Iponomkenne Tadnumpt 3.12

HaumeHnoBanue O603HaueHne
’ —o [
5 Tpurrep JK-tuna, 3amyckaeMblil 1o — g o—
dbpoHTy -7
—Qqr
—] 7
6 VYuuBepcanbHblli JK-TpurTep CO —rr
CTPYKTYpPOH «MacTep-TTOMOIIHHUK — 131 o—
—q 3
%c
R —p L
—QR
7 JBa JK-tpurrepa ¢ oOmumu Bxoza- 7 l— um Y
MU yTIpaBJeHHUs U cOpoca —f b= s gg o
£ - 1"
—_ — K1
—0 O— -0 51 o—

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

OMJIBHBIX JIEMEHTOB MPUBEACHBI B Ta0amIle 3.13.

Tabnuna 3.13 — YI'O mynsTHBHOPAaTOPOB M HECTAOMIIBHBIX DJIEMEHTOB

Haumenosanue

O0o3HaueHue

1 XKnuymwmit MyTsTHBUOPATOP C TIEPE3ATyCKOM

bli H

JL
X
RX/CX

&

}—

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

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

ovasc)
- I

EN
(FO)
RNG

X
Lx

HERL 4 BRb $HH
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3.4.15.9 Ilpumepst YI'O peructpoB u CUETIYMKOB MpUBEACHBI B Tabnue 3.14.

Tabnuna 3.14 — YI'O peructpoB v CHETYHKOB

HammeHnoBanme O0o3HaueHue
SRG4
—LD/5H
—Q ENV
- —bC
1 CnoBuroBblil 4-pa3psHbIi perucTp ¢ na- | —J 1:%% s 95
pajuiebHBIMU BXOJaMU —7o0 Svl— HIH 2 v
) [ —] -
_— — — 3 % e
O— o—
SRG# SRGY4
o . M1
2 CnBuroBslil 4-pa3psaHbli  TOCIEIOBA- C2/1 —- — (LI_J/S)
TEJIbHO-TIAPAJUICIIbHBIN PETUCTP C MPSMBIM U J10- ¥’ —{(T/C)
— 7
MOJIHUTEIRHBIM KOJ0M Ha BbIxone (7/C — Bxom | — ;5% S o 2
MEPEKITIOUCHHUST KOJa Ha BBIXOJIAX: MPSMOU WM | — 7,20 — K0
JOTIOIHUTENbHBIN, P/S — BXoja, ymnpaBiasiomui | — %20 3 Jg v
COCIMHEHUEM pPa3psJIOB PETUCTPOB IMOCIEAO0BA- | — — — —
TEIBHO WIH MapaijIeIbHO) — — -3 3—
SRGH
o\, 0 SRG 4
r}”; M
4 o
T =y 2
—C
3 CnBuroBblil 4-pa3psiIHbINA - ABYHAINPaB- | — ;.% 158)071 __%:
JICHHBIN YHUBEPCAJIbHBIN PETUCTP 3’4 > R
—5, L 7
—1 3,41 — — 0 o
pre—— 2,4_D it
s [ S N s 5=
SRGS
— 31
7 sm)
= Vet SACG
L= 37 —
/ —Jcin
—{8 ENG
— LT/SH
——T13.40  }— I et
—E 2,30 ] — & ENy
4 YHuBepcaabHbIi 8-pa3psIHbIi peructp vo "
— 2,3/v6 07—
- ¥
v
—— <>
- e Y
= —
— —
— 1,3, 500 ] :
2,3 ] —_—7 g —
l—:v&
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[Tponomxenne Tabnuisr 3.14

Haumenosanue

O0o3HayeHue

-
. . WITH
5 CnBuroBslii 8-pa3psiAHBIA pPEruCTp C [ & __Pi.”m
JIBOMHBIM ITOCJIEI0BATEIbHBIM BXOIOM M ITapali- - —9r
JIEJIbHBIMHU BBIXOIAMU - 0
2 .
3 e
4 —
- 1 —
b p—
p—— 7 p—
’"mﬂ‘
—{nf
s/ em ST
6 CHBUTrOBbIN 8-paspsAmHbIA yHHBEPCANb- -:f,';,"'qf; 45 :r &
HBIH PEruCTp C MOCJECIOBATEIILHBIM M Iapaj- .5 =5
NeTbHBIMU BXoAaMu M BhIXogamu (A/S — Bxoxm | 2 = M -
TIIEPEKITIOUCHUS PEKUMOB, ACHHXPOHHOTO WM | gp e _ e sl
cuHXpoHHOro; ALD — BXOJ pa3pelieHus Hapai- | i = == —
JIeNbHOM 3amucy HHGOpPMaNUK B KaHa A4) — g - . =
~ E-3— — C—
e g3 —Iz l
JRGE
)
L™ )
—=7
— pLi/~
d
—{3p 3RGS
—{5H/LD
. . —2p
7 CHBUrOBBI 8-paspsaHbIA PErucTp C | __| wim =Pt
NapajyieIbHON 3arpy3Kou —
D
— —7
—t 1
— —2
—{3
D e [}
— G
—_— — —] 57—
= —7 7=
CTR4
—p7 (O}—
—] 3
[y S
5 b
8 it 14 i =
JIBonuHbIN 14-paspsaHblii CYETIHK CO crl =
CKBO3HBIM IIEPEHOCOM 2 —
11—
12—
] —
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[Tponomkenne Tabmmim 3.14

HBIA CUETUYUK

HaumenoBanue O0o03HaueHue
CTR
Lr=a
LD
9 ACHHXDOHHBIN JECATHYHBIA CUCTUHK, =7 V2 e
COCTOSIIIMIA U3 JAeJIUTENeH Ha 2 ¥ Ha 5, ¢ mapai- —cb7 s
JIETIbHOM 3aITHCHIO =% —
-T2 .
(TR
—&(T=0
10 4-paspsaHblil aCHHXPOHHEIN JI€CATHY- —j&Cr-9
HBIA CUYCTUMK, COCTOSIIMN U3 JICIUTEIICH Ha 2 1 J':WTZI:
Ha 5, C NPEIBApUTEIHLHON YCTaHOBKOM WU CHUH- —obT _—
XpOHHBIM cOpOCOM DIVS
—opT —
CTRDIVIO
_>’;4; CTRDIV
3,4 + 0
—Eﬁg % 39 =7
= ezt
. . ' —i&
11 CUHXpOHHBIN NECATUYHBIA CUETYHK C "121? - e —
napajieIbHOM 3arpy3Koit ’ —OR  (T=89}—
—jze ;] -
=] — =3 9=
CTRDIVIO
— _
P2+ 1(T=8
=G
—l:> -  20T=0
—Q %32 %mmwa
12 JlecATHYHBIN CHHXPOHHBIH PEBEPCHB- | _ | 3D | umM by (79

(D [T=0

3.4.15.10 IIpumepst YI'O 3anomuHarommx yctpodcTB (3Y) mnpuBeneHbI

tabmnurte 3.15.
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Tabnuma 3.15 — YI'O 3anoMuHaONMX yCTPOUCTB

HaumenoBanue O06o3HavycHME
ROM 32x8
— (] ol
—] 1 &  —
1 T13VY na 32 cnoBa o 8 6uToB — 31 -
—_— —_
—den —
7
o o RAM 16x4
2 O3V ¢ npounsBoabHON BEIOOPKOH Ha | g
16 cioB 1o 4 6uta —1 $a ?05_ ___g M
Tpumeuanue — OO03HAUCHUE BBIBOJIOB: | ~—13 X
— RD/WR W, —13
T° %ﬁ&z’;’))
A —oLG7 - wiu —RD/WR
RD/WR —1A,2D ASP— —Q LS
TOKJICCTBCHHBI ] - DIN DoUTy
—{0 0 o—
— O— — D—
— e
o— 3 30—
RAM 4 x4
—0 RAM 4. x4
] 1}“ § WRA
—1 (]
— (] g et |
_ ,}?—" 3 RDA
3 O3Y ¢ npousBoIILHON BBIOOPKOH Ha am —19
o —Q| L4 (WR) —_—1
YETHIPE CII0BA M0 4 OuTa C OTACILHOM anpe- | A En(rD) |
carel py 3aMucH 1 TIPH CYUTHIBAHUH ___"7 7 2D 2Ah— j ‘3’5
—_— —_— DIN DOUT S
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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[Tpomomkenne Tadbmmibl 3.15

HaumenoBaunue O0Oo3HaueHue

SRAM256%1
RAS

—0

—3

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

—13

—WR/RD  _
s 8 p—

3.5 DjeMeHTHI AHAJIOTOBOM TEXHUKH

3.5.1 K snemeHTaM aHAIOTOBOM TEXHUKH OTHOCSIT BCEBO3MOXKHBIC YCUIIUTEIH,
(yHKUHMOHAIBHBIE, AHAIOTO-UM(POBbIE W LU(PPOAHATIOTOBBIE MPEOOPAZOBATEINH,
AIIEKTPOHHBIE KIIOYH, KOMMYTATOPHI U T. 4. PSA10oM ¢ MO3UIIMOHHBIM 0003HAYCHHEM
00BIYHO YKA3bIBAIOT TUII DJIEMEHTA, a BO3JI€ BEIBOJOB — UX HOMEPA («IIOKOJIEBKYY).

3.5.2 YcnoBubie rpaduyeckue 0003HAYSHHS 3TOW TPYIIIbI TOCTPOCHBI aHAJIO-
ITMYHO CUMBOJIaM 3JIEMEHTOB LU(POBON TEXHUKH: KaK U MOCIEIHUE, KPOME OCHOBHO-
ro, OHU MOTYT COJIEPKaTh OJHO WJIU JBa JOMOJHUTEIBHBIX TOJISA, pa3Mephbl KOTOPHIX
TaK)Ke OINPEACIISIFOTCS YUCIIOM BBIBOJIOB, HMCJIIOM 3HAKOB HAa METKaX M MpHU 0003Haue-
HUU QYHKIUHA U T. 1. BXOBI 3JIeMEHTOB aHAJIOrOBOM TEXHUKH pPacIojararT ClieBa,
BBIXOJIbI — cripaBa (pucyHok 3.16). [Tpu Heo6xoauMocTi 0003HAYEHUST N300paKatoT
NOBEPHYThIMU Ha 90° 1o 4acoBOM cTpenke (BXObl CBEPXY, BBIXOJIbI CHU3Y). [Ipsimbie
BXOJIBI U BBIXOJbI 0003HAUYAIOT JIMHUSIMH, IPUCOCTUHIEMBIMUA K KOHTYpY 00O3HaYe-
HUs 0€3 KaKuX-JIM0O 3HAKOB, MHBEPCHBIE — C KPYKOUKOM B MECTE MPUCOETUHEHHUS.

0O603HaueHne QyHKIUH

W fPm m
Mertka S . Mertka
——] : |
Bxonnl < : : _ Beixozst
Wn Mk

OCHOBHOE 110JIe \

JlomomHuTeIbHBIC OIS

Pucynok 3.16 — YcnoBHoe rpadudeckoe 0003HaY€HUE 3JIEMEHTOB aHAJIOTOBON
TEXHUKH (K MyHKTY 3.5.2)
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BrIBOIBI 571EMEHTOB MOTYT OBITH 0003HAYEHBI YKa3aTeIsIMU U METKaMH. YKa-
3aTeNM M300pakaloT Ha JJUHUM KOHTYpa WM OKOJIO JUHUM KOHTypa YI'O Ha nuHuU
CBsA3M. METKH 3HAKOB ITOMEIIAIOT B AOMOJHUTEIBHBIX MOJIIX (Tabiuia 3.16).

Tabmuma 3.16 — OcHOBHBIE METKH BBEIBOJIOB
HaumeHoBaHue O0603HaueHue

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

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

Ilpumeuanue — Tlepen OykBoit U ciemyeT mpocTaBisiTh HOMHU-
HaJI HaIpsHKEHHs, TIPU 3TOM BMecTo OykBbl U HCmonb30BaTh OYKBY
V, mocine OykBbl U MpoCTaBisATh MOSACHSIONIYI0 HH(pOpMaInIo,

HalpuMmep:
yKa3zaTenb TUTaHUs MUPPOBOM YaCTH JIEMEHTA U#
yKazaTellb MUTAHUS aHAJIOTOBOM YaCTH 3JIEMEHTa UNwmma U A
NpHU3HAK HHOOPMAIIMOHHOTO MHUTAHMS ubD
11 OGuuii BeIBOJ (001116 0003HAUCHHE): ov

JUISI aHAJIOTOBOM YaCTH DJIEMEHTA OVN wim OV A\
JUTSL ITU(POBO YaCTH ITEMEHTA OV#

3.5.3 Ha nuHusIX ¢BA3M WM B MX Pa3pbhIBE JOIMYCKAETCS yKa3bIBaTh 0003HaUE-
HUE U XapaKTePUCTUKY CUTHAIIA.

3.5.4 O603HaYeHHE OCHOBHBIX (DYHKITMH, BBITIOJHIEMBIX aHAJOTOBBIMU dJie-
MEHTaMH, IPUBEACHO B Tadnwmie 3.17.

Tabmuma 3.17 — O6o3HaueHUS (HYHKIIUHA, BHITIOJIHICMBIX 3JIEMCHTAMH aHAJIOTOBOM

TEXHUKH
HanmenoBanue O0o3HaueHne

1 Obmiee o603HaueHNE PYHKIHH F(X1, X2,..., Xn) uimu (X1, X2,..., Xn)

2 Bb160p MakcUMaabHON IEPEMEHHON MAX mim max

3 Bri6op MUHNMaJIbHON NTEpEMEHHOM MIN mm min

4 T'enepupoBanue G

5 JletekTpoBaHue DK

6 lenenue X:YumuX:y

7 Jlenenue 4acTOTHI :FR wmn :fr

8 MuddepentmpoBanue D/DT wnnu d/dt
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[Tponomkenne Tabnuipt 3.17

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

16 IToka3arenpHas QyHKIIHS

XY wmm X A\ Y uau XY

17 IToporoBelil aeMEHT

THwma [T wmm O

18 IIpeoOpa3zoBanue XIY nnwm xly
IIpumeuanue — bykBbl X 1 Y MOTYT OBITh 3aMe-
HEHbl 00O03HAUEHHUSAMHM TMpejcTaBisgeMOl UH(pOpMa-
[[UU, HAIIPUMED, HAIMPSHKEHUEM, YaCTOTOM, IITUTEIIb=
HOCTBIO UMITYJTECOB H T. 1.
19 CpaBnenue (komMmaparop, CXeMbl CPABHEHUS]) ==
20 CymMMHMpOBaHHE SM i )
21 TpuroHomerpuueckue (HYyHKIUHN, HAMPUMED SIN wmm sin
CHHYC
22 YMHOXEHHE XY unu Xy
23 YMHOX€eHHE — JeIeHUe XY:Z unu Xy:z
24 DKCNOHEHTa EXP unu exp

25 B0k moCTOSIHHOTO 3ara3/IbIBaHus

DL v —

26 bnok nepemMeHHOro 3ana3/ibIBaHus

DVL umm |7L|

MCHT CJICKCHHSA U XpaHeHI/IH)

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

pesuctopoB *R
KoHAeHcaTopoB *C u Jip.

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

Ta6muma 3.18 — [Ipumepsl 0003HaYEHNS AHATIOTOBBIX 2JIEMEHTOB

HaumenoBanue O6o3HaueHue
1 O61ee 0003HaYEHUE YCUITUTEIIS:
W1 1o Wn — BecoBbie KO PHUITHEHTHI fol
ai
M1 10 Mk — KO3 PUITUEHTHI YCHIICHHS — 1w m; i
Kosdppuuuentsr ycunenuss 3anuceiBaior B YI'O s ° ®
o ° ° °
YCTPOMCTBA HANIPOTUB JIMHUU KAXKJOTO BBIXOJA, 32 MCKIIIO- ° A . .
L]
yerreM 1udposoro. [Ipu Hanmuum ogHoro koddduimenta o | o . .
JUTSL BCETO YCTPOMCTBA 3HAK M MOXET ObITh 3aMeHEH a0co- o | o . .
moTHOU BenuuuHoi. Ecnmu m = 1, To uudpa 1 moxer ObITH _an W, My Uk
OITyIIICHA:
u,=mm - fW,-a,W,-a,.W, -a,),
rae i =1, 2,..., k; MW — koaddurmeHT nepepadm o i BXoay
Yeunurens ¢ xkodpdunmentom ycunenus 10 000 u 100
JIBYMSI BBIXOJIAMHU 4
Ilpumeuanue — Ecnu xordppuiineHT ycuneHus aocTa- T
TOYHO BBICOK, & TOUHOCTh €r0 BEJIMYMHBI HE WMEET 3Haue-
HHS, TO IOIYCKAETCS €r0 HE MPOCTABIIATH, JTMOO NPOCTABUTH ] B
3HaK oo Wik OykBy M, Hanpumep >M
>
—C—
FC —
1.1 Ycunurens onepaiiioOHHbIN uo oun fp—
Ul NC b—
U2 NC b—
>1
1.2 Ycunurenb UHBEPTUPYIOIMIUN (MHBEPTOP) € KO- a s u
¢unmentom ycunenus 1: U = —1a
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[Tponomkenne Tabmmim 3.18

HaumenoBanue O6o3HaueHue
>
1.3 Ycunurens ¢ 1ByMs BBIXOJAaMU: ] 2l
BEPXHUU — HEUHBEPTUPYIOIIUN C yCUIICHUEM 2
HIDKHAW — UHBEPTUPYIOLIUHI C YCWICHUEM 3 3¢
10
y 2101
1.4 Ycunurenb CyMMHUPYIOIINMA b 01
u=-10(0,1a+ 0,10 + 0, 2c +0,5d +1,0¢) = c 0’2 —
=a-+b+2c+5d +10e dl
—7‘0,5
£ho
1.5 VYcunurens uHTerpupyromuii (uHtrerpatop). Ecam >'>80
f=1,9=0,h=0, 10 a—] 2
t b— 3 u
U=—80| o + [ (2a+3b)dt A
0 . # c
Ipumeuanue — Unentuduxaropsr curHanos (A wiu #) g # S
MOTYT OBITh OIYIICHBI, €CJIM ATO HE HPUBEJIET K HESICHOCTH Ty |
h—H
d/dt>5
1.6 Ycunmutens nuddepeHumpyromumii a U
d
U =5-(a-+4b) bla
dt
log >
1.7 Ycunurens norapudmupyromuii al, u
u=-log(—a+2b) b,
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[Tponomxenne Tabnump! 3.18

HanmeHnoBanue O06o3HaueHne
2 OyHKIMOHATBHBIN Tpeodpa3oBaTeb: wo | f Ckaxo)
X1...Xn ABISIOTCS apryMeHTaMH (DYHKIMH, KasKIbIi s
U3 HUX MOXKET ObITh 3aMEHEH COOTBETCTBYIOILIEH METKOH, €Cin o I
° L]
Takas 3aMeHa He IPUBEJIET K HEICHOCTH I —
f(X1...Xn) 3aMEHSIOT COOTBETCTBYIOIIUM 00O3HAUCHH- ol
eM (yHKIINH, BBITIOHAEMON Tpeodpa3zoBaTeieM —1 %
-Kxy
2.1 Ilepemuoxutens ¢ koapduuuenrom nepegaun K: a y
u=-Kab b
— Y
X:
2.2 JlenuTens: y
a
b y
Ipumeuanue — CuMBOI «/» HE AOIDKEH HCIOJIb30BATHCS
JUTS yKa3aHUS JIeTICHUS
2.3 TlpeoOpazoBarenb sl MOJCIUPOBAHUS (PYHKIUU sinx
CHHYCa a
u = sinx — X LR
XY
3 O61ee o6o3HaueHNE TPeoOpa3oBaTENs KOOPAHMHAT — L
3.1 Ilpeobpa3zoBaTenb yriaoBBIX KOOPAWHAT B MPSIMO- r,8/x,y
yTOJIbHBIE
up = acoshb 2l g
. b Uo
uz = asinb —q 8 y —=
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[Tponomkenne Tabmmim 3.18

AQHAJIOTOBBI CHTHall MOXKET TIPOXOAWTH B JIIOOOM
HaMpaBJICHUHA MEXY ¢ U 0, Toka nu(POBOi BXOA € HaXOAUTCS
B COCTOAHUU «1)»

HaumenoBanue O6o3HaueHue

XY

4 Oobmmee o6o3HaueHNEe MPeoOpa3oBaTEIsl CUTHAIOB — —
A#

I ——

4.1 TIpeoOpazoBatenb aHaIoro-unudppoBoit
HIN

4.2 TIpeoOpazoBatenb HU(POaHATOTOBBII

5 Kiroun SWM

5.1 3ambikarommii Koy SWM: e y

5.2 Pasmeikaromumii kiroy SWB:

AQHAJIOTOBBI CHTHaJl MOMXET TIPOXOAWTh B JIIOOOM
HaMpaBJICHUHA MEXy ¢ ¥ 0, Toka nu(POBOI BXO € HaXOAUTCS
B cocTogHUH «0»

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

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

— b
H —/F——“C

2o
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[Tponomxenne Tabnump! 3.18

HanmMeHoBaHue O0o3Hauenue

6 biioku ko3 durnreHToB K

6.1 brok nmocTostHHOTO KO3 PuIMeHTa ¢ OAHUM BXOJA0M

K
6.2 biok mocTossHHOTO KO3(pPHUIIHEHTA ¢ TBYMS BXOJJaMH — I
k(1)
6.3 biiok mepemenHoro koaddurmenta. Jlomyckaercs psi-
JIOM ¢ 0003HaYeHHeM K03((UIIEHTa TPOCTABIIATH €ro 3HAYSHHE K10-50

3.6 UHTerpajibHble ONTOIEKTPOHHBIE 3JIEMEHTHI HHANKAIUH

3.6.1 O6mme npapwmira nmocrpoeHuss YI'O 3neMeHTOB OnpenesnstoT B COOTBET-
ctBum ¢ ['OCT 2.743-91.

3.6.2 B nepBoii ctpoke ocHoBHOTrO ot YI'O yka3beiBatoT o0o3HaueHue QyHK-
uu uaaukanun: DPY. Bo BTopoi#t cTpoke rmpu HeoOX0AMMOCTH MPUBOAT 0003HAYE-
Hue tuna yctpoiictBa B coorBeTcTBUM ¢ ['OCT 2.708—81. HaunHasi ¢ Tpetbeit cTpo-
KH, IOMTyCKAeTCs YKa3bIBaTh TPEOYEMYIO TOMOTHATEIbHYIO HHPOPMAIIUIO, HAITPHUMED
TPUHITUT WHARKALIH:

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

LCD umm - i/i JUISL AKUJKUX KPUCTAILIOB.

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

[Ipu nmpumMeHneHnn OYKBEHHO-IIM(POBBHIX 0003HAUYCHMI CErMeHTaMHu (DOPMBI
3HAKOMECTA JIOJDKHO OBITh 00€CIeUeHO COOTBETCTBHE MEXKIYy HUMH U OyKBEHHO-
UG POBBEIMU 0003HAUCHUSMHU BBIBOJIOB CETMEHTOB JJAHHOTO THTIA 3JIEMEHTOB.
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3.6.3 Nudopmaruio Ha OCHOBHOM M JOMOJHUTEIBHBIX MOJSIX Pa3MEIIaoT B
COOTBETCTBHUH C pUCYHKOM 3.17.

Ob6o3nauenue GpyHKIUU

JlonoHHTeNbHAS DJIEMEHTA MHIUKAIINU
nHbopMaIHS \ "
\ v HpopMaIys

OGosnadenme & DRI/ 1 1o TOCT 2.708-81

BBIBOJOB CETMEHTOB N *
’;*\ —~ [TpuHIMT HHIUKAITIH
OcHoBHoOE 10JI€ s ~ ~
dopma 3HaKoMecTa
N~ P
OIIOJIHUTEJIBHOE I10JI€ —
A ¥ | — o Taoaume 3.19

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

3.6.4 Jlna ycnoBHBIX Tpaduueckux 0003HAYECHUN MHOTO3HAYHBIX OMTOMJICK-
TPOHHBIX AJIEMEHTOB MHJIUKAIIUHU MPU HAIMYUU OJIUHAKOBBIX JIEMEHTOB (hopma 3Ha-
KOMECTa MPEJICTABISAECTCS TOJIBKO OJMH pa3. B aToM citydae nzoOpaxeHHe cleayer
0003HaYaTh KOHTYPOM C YKa3aHHEM KOJIMYECTBA OJMHAKOBBIX AJICMEHTOB.

3.6.5 ®opma 3HaKoMecTa JIOJDKHA ~COOTBETCTBOBATH TPHUBEACHHOW B
tabmuie 3.19.

Ta6muma 3.19 — dopma 3HaKkOMecTa

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

|

1 2-cermeHTHBIN | 2S
|

2 4-cerMEHTHBIU -1 4S

3 5-cerMeHTHBIH +: 5S

o |

4 6-cerMeHTHBIN il 6S
A
o Fla|s

5 7-CerMeHTHBIN e I 7S
)
y il

6 9-cerMeHTHBIN Tl 9S
y N |

7 11-cerMeHTHBIN N 11S
y N/l

8 14-cerMeHTHBIH YAY 14S
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IMpomomkenue Tabuisr 3.19

dopma 3HaKOMecTa
HaumenoBanue
rpajuueckas | bykBeHHo-uupposas
A B
9 16-cerMeHTHBIH Hl.-_gl“f_/nlc s
G"Vsl.q\Plb
F £
10 JlecarmuHas Touka °
11 JIBoerouue °
12 m/n— mocnenoBaTeabHOCTh TOYEK IS
OYKBEHHO-LIM(POBBIX 3HAKOB, MPEJCTABIECHHBIX B Bm/n m/n S
IECTHAAATEPUIHOM CUCTEME (Hammpumep B 47 4/7 S
4/7 — pacripeielieHHE TOYCK)
13 Marpuna mxn ansa OyKBeHHO-ITU(-
POBBIX 3HAKOB (HampumMep matpuua 5x7). D mxn mxn S
Ipumeuanue x nynkmam 12, 13 — m — konu- D 5x7 5xT'S
4ecTBO cToJo1OB (C); N — KomuuecTBO cTpok (R)
14 Cneunduyeckre o0603HaUCHHS (TeMIIe- °C
paTypa, CONpPOTUBIICHUE) Q

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

Tabmuma 3.20 = [Ipumeps! 0003HaYCHHS ONITOIEKTPOHHBIX JIEMEHTOB WHIUKAITUN

Haumenosanue O0o3HaueHne
—{a] or a1 orr

1 7-cerMeHTHBIH JIFOMHUHECHEHTHBINA | — g LED — ¢ L:D
MHIMKATOp C 0o0mmM KatomaubiM (KA) wmm | — g1 ) W - ‘g FIGIB
aroaHbIM (AN) BBIBOZIOM C M300pakeHUEM Je- | | g t_lo :‘ 5 3 'E'OOH
CATUYHOU TOYKHU JUIS MHIAUKALUU AGDBI —H —iH

o —Ixa ]

2  4-cerMEHTHBIA JIFOMUHECHEHTHBINA | 1 g oY, g DPY
MHIMKATOp C OOmuM KatoubivM (K4) wm | —¢ [ W — ¢ L.:.-'p
aHogHbIM (AN) BBIBOJOM IS WMHIUKALAM | ) Dy = ~ — D -
IUIFOCa, MUHYCa WIn udpsr 1 —1k4 K&

85



[Tpomomkenue Tadbmmib 3.20

HbIM (AN) BBIBOJIOM B KaXKJIOM CiIy4ae

HanmenoBanme O6o3HaueHME

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

4 Inaukatop JIIOMUHECHEHTHBIA ISt
WHJUKAIUKU TUTIoca, MuHyca u (unu) mudpsl 1 - g: fg ME
Ha MepBOM MECTE M JJIs MHIAUKAIIMY U(PHI Ha -4 ¢1 - 3§ S
BTOPOM MECTE C H300pakCHHUEM JIeCATHUYHOU — f.: %: :—-: =
TOYKA M 0OmUM KatoaHbiM (KA) uiau aHon- —r] °° ﬁ%:———

LED

Yo

e
T WIH
—821 _ -
. —¢i -
5 JIIOMUHECIIEHTHBI  UHIUKATOP  JUIS s 2 RS 3
MH/IUKAIMA BYX UA(D C AECATHYHBIMA TOY- |- T1&7 -
KaMH ¥ 00IIMM KaToJHBIM (KA) Win aHOTHBIM :-}% -
(AN) BBIBOJIOM B KaXX/JI0M ClTydae
WIH
| I
{2 83 ¢101 81 F1 it iad
DPY
L
0
I_lg I_tg
|a2 82 C2 b7 E2E2GIMIAN
rrrrrvrti
6 JlroMuHECIIEHTHBIN = MHAMKATOP IS AT
WHIUKAIUK JCBATH LGP C u300pakeHHeMm ——g LED K:;
JNECATUYHON TOYKH B KAXKJIOM Clydae C pas- —12! [ K:;
JEIbHBIMU KaTOAHBIMH (KA) W aHOJHBIMU :i i KA
(AN) BBIBOTaMH W YIPaBICHUEM B PEKHME :g KAS
BPEMEHHOT'0 YIIJIOTHEHUS 1A2
—{R1} bPY
—R21 180
7 JIFOMUHECIIEHTHBIN WHAUKATOP C MaTpH- R
e 5x7 s MHIUKAIMK Y9eThIpeX OYKBEHHO- . gg
IU(PPOBBIX 3HAKOB MPU MOMOILM YEThIPEX WHTE- s 14 . 37
- c-’ x|
TPAIBHBIX CXeM, paboTaloIMX B pPEKUME Bpe- —{é2 D
MeHHOro yrioTHeHus (R — 0003HaYeHHE CTPOK, &
C — cronbuoB, D — BXO/I0B yIpaBIISIOLIUX UM- ] g:’
ITyJIbCOB -192
YIbCOB) =22
—10¢
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[Tponomxenne Tabnuipt 3.20

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

Mepax MPUBEJICHBI TOJILKO CIy4au pa3JeIbHbIX
KaTOIHBIX BBIBOJIOB (KA)

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

RERNEEREE

glgr-?zmhmuom:
2
*
o

10 7-cerMeHTHBIM WHIMKATOP Ha OCHO-
BE KHUJIKHUX KPHCTAUIOB C H300paKCHHEM
IBYX IUPP C JACCATUIHBIMH TOYKAMH, a TaK-
K€ CICIHAIBHBIX 3HAKOB C pa3JelIbHBIMU
BBIBOJIaMH TTPOTHBOITOJIOKHBIX 3JICKTPOJIOB

INENENEIREE!

11 16-cerMeHTHBI WHAMKATOP HA OCHO-
B€ JKUJKUX KPHUCTAUIOB ISl MHIUKAIUU OyK-
BEHHO-IIM(POBOTr0 3HAaKa C OOIIKMM BBIBOJIOM
MPOTUBOIIOJIOKHOTO IEKTPOIA

—1 8} DPY
-~ 8 LED
-—1C
b N/
e I3
—F
-1G
— M
X
hae I L
-~ M
b
u~1
1R
o |
—{8?
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3.7 CtpykrypHas cxema (I1)

CtpykTypHas cxema OoToOpa)xaeT MPHUHIMI padOThl U3ACNIUSI B caMOM 00I1eM
Bujsie. Ha cxeme n300paxaroT Bce OCHOBHbIE (DYHKIIMOHAJIbHBIC YACTU U3JENus (d1e-
MEHTBI, YCTPOUCTBa, (PYHKIIMOHAIbHBIC TPYIIIbI), a TAKKE€ OCHOBHBIE B3aMMOCBSI3U
MeXAy HUMHU. JIeHCTBUTEIBHOE PACIIOIOKEHUE COCTABHBIX YacTe M3/eNis HE Y4u-
TBIBACTCS U CIIOCOO CBSI3M (MPOBOHAS, MHAYKTUBHAS, KOJMYECTBO MPOBOJIOB H T. II.)
He packpbiBaercs. [locTpoeHne cxembl JOJKHO JaBaTh HAIJISIIHOE MPEICTABIEHUE O
NOCJIEOBATEIBHOCTH B3aMMOJICUCTBHSl (DYHKIMOHAIBHBIX YacTed B U3JEIHH.
Hamnpagsnenue xoaa npoueccoB, IPOUCXOIAIIUX B U3IEINH, 0003HAYAIOT CTPEIKAMU
¢ pa3zBasioMm 60° Ha JIMHUSAX B3AUMOCBSI3U.

OYHKIMOHANBHBIE YaCTH HA CXEME HM300pa)KaloT B BHJE MPSMOYTOJIHLHUKOB
VI YCIIOBHBIX Tpauuecknx 0003HaYeHU B COOTBETCTBUM ¢ pucyHkamu 3.18, 3.19.
Pa3meps! npsAMOyrobHUKOB HE HOpMUPYIOTCs. [Ipy 0003HaYeHNN PYHKIIMOHATBHBIX
yacTell B BUJE NPSIMOYTOJIBHUKOB UX HAUMEHOBAHUS, TUIIbI, 0003HAaYCHUs, Tiepesa-
TOYHBbIE (YHKIIMH, MEPEXOIHbIE XapaKTEPUCTUKHU, AUArPAMMBI BIIMCHIBAIOT BHYTPb
IpsIMOYTOJIBHUKOB. JlomyckaeTcsl yka3bIBaTh THUIl 3JeMeHTa (ycTpoicTBa) min 000-
3HaYEHHUE JOKyMeHTa (TOCYJapCTBEHHBII CTaHIaPT, TEXHUYECKHUE YCIOBUS U IIp.), HA
OCHOBAaHUU KOTOPOTO 3TOT 3JE€MEHT (YCTpOoHCTBO) mpuMeHeH. Kaxoe HauMeHoBa-
HUE MMUIIYT CTPOYHBIMU OYKBaMH, HAUMHASL C IPOIMCHOI.

Ha cxemax mnpocTbix wu3aenuil (yHKIMOHAJIbHBIE YacTH pACMOJararoT B
BUJIE IIETIOYKHA B COOTBETCTBHH C XOJOM PabOYEro mpolecca B HAMpaBICHUH CIIeBa
HaIpaso.

CxeMbl, copeprKale HECKOIbKO OCHOBHBIX pabOYuX KaHAJIOB, PEKOMEHIYET-
Csl BBIYEPUYMBATH B BUJIE MAPAJUICITBHBIX TOPU30HTAIBHBIX CTPOK. [lOTIOTHUTEIBHBIE U
BCIIOMOTaTeNbHbIE MM (3JIEMEHTHI M CBS3H MEXKIYy HUMH) CJIEIyeT BBIMOJIHITH U3
M0JIOCHI, 3aHATOW OCHOBHBIMH LETISIMU.

Jlis cokpalieHus JJIMHBL 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 pomyckaeTrcsi yKa3plBaThb TEXHMUECKHE XapaKTEPUCTUKU (PYHKIIHO-
HAJIBbHBIX YacTeH, MOSICHAIONINE HAAMKMCU U AUarpaMMBbl, ONpEeAeIoNIre MociIe0Ba-
TEJIbHOCTH MIPOLIECCOB BO BPEMEHH, a TAKKE MapaMeTPhl B XapaKTEPHbIX TOUKax (Be-
JVYMHBL TOKOB, HAMPSDKEHUH, (DOPMBI U BEIMUMHBI UMITYJIBCOB M 1Ip.). JlaHHBIE TMO-
MEUIaloT psaoM ¢ rpaduyecKuMH OOO3HAUYEHHMSIMUM WM Ha CBOOOJAHOM IIOJIE
CXEMBI.

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

JUist cOXKHOTO U3/AeNus pa3padaThIBalOT HECKOIBKO (DYHKIIMOHABHBIX CXEM,
MOSICHSIFOIIMX MPOUCXOSIINE MPOUECCHl IPU PA3IUYHbBIX MPEIYCMOTPEHHBIX PEXKU-
Max pabotbsl. KonnuecTBo pa3zpabarbiBaeMblX (PYyHKIIMOHAIBHBIX CXEM W3JeINus, CTe-
NEeHb UX JIETATU3alUd U 00bEM MOMEIIAEMbIX CBEICHUI ONPEACIISIIOTCS pa3padoTun-
KOM C y4€TOM OCOOCHHOCTEN U3/IEIHA.

Ha cxeme n300paxaroT (pyHKIITMOHAIBHBIC YaCTH U3ACIUS (JIEMEHTHI, YCTPOU-
CTBa M (DYHKITMOHAJILHEIE TPYIIBI) U CBS3M MEXKIYy HUMU. [ padudeckoe mocTpoeHHe
CXEeMBI JIOJDKHO HATJISIAHO OTPa)kaTh IMOCIEIOBATEILHOCTh (PYHKITMOHAIBHBIX TPO-
LIECCOB, WIUTFOCTPUPYEMBIX CXEMOM. [[eWCTBUTENBHOE PACHOJIOKECHUE B WU3ICIUU
AJIEMEHTOB U YCTPOICTB MOKET HE YUYUTHIBATHCS.

OYHKIIMOHAIBHBIC YACTH U CBSI3U MEXAY HUMU U300paKar0T B BUJE YCIOBHBIX
rpaduueckux o0o3HaYeHUH, ycTaHOBIeHHBIX B cTanaaptax ECKJI, B cooTBeTCTBUM C
pucyrkom 3.20. OtaenbHble (PYHKIIMOHAILHBIE YaCTH Ha CXeME JOIyCcKaeTcsl u300-
pa)xath B BUJIE IPSIMOYTOJIBHUKOB. B 3TOM cilydae 4acTé CXEMBbI C MO3JIEMEHTHOM Jie-
TaJau3alue n300pakaroT MO MPaBUJIaM BBIMOIHEHUS TPUHIIUITHAIBHBIX CXEM, a TIPH
YKPYITHEHHOM U300pakeHUH QYHKIIMOHAIBHBIX YaCTEH — [0 TIPABUIIAM CTPYKTYPHBIX
CXEM.

R2 C2

—— |

Brixon

Al Ul _c3—— a2 Ad A6
> - _—L‘)D_ dB > |
B A7

R1 R3 [ -
AS >

——C1

U o6p A3

Pucynok 3.20 — Cxema snextpudeckas GyHKIIMOHAIbHAS TEXHUYECKOTO YCTPOHCTBA

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 YCTPOMICTBAa U 3JIEMEHTA,
M300paKEHHOTO YCIIOBHBIMU TpadUuecKUMH O0O03HAYCHHSIMU, — OYKBEHHO-TU}-
pOBOE MO3UIIMOHHOE 00O3HAUY€HUE, MPUCBOCHHOE Ha MPHUHIMIIUAIBLHONW CXEeMe, ero
TUII; ISl KQKJIOTO YCTPOMCTBA, H300PaKEHHOTO MPSIMOYTOJIBHUKOM, — MO3UI[MOHHOE
0003HaUYeHUE, TPUCBOCHHOE €My Ha MPUHIMIIHAIBLHONW CXeMe, €r0 HAaMMEHOBAHUE U
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TUT Wi 0003HAYEHNE JOKYMEHTA, HA OCHOBAHWU KOTOPOTO 3TO YCTPOWCTBO MpHUMeE-
HeHo. O003HaueHUe JTOKyMEHTa YKa3bIBaIOT M IS YCTPOWCTBA, M300paXKEHHOTO B
BUJIE YCTIOBHOTO rpaduaeckoro obo3naueHus. HammenoBanust u 0003HaueHUsT 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 A4

Ng

|
L Us | DIA |- [ UM — N
| AZ | DS SM A2 ] 4@2 D (<
I = I N
L i | i |
N T IV | | BR !
| Aac e e e — ! h |
| 731 |
| RL rm /7 R2,
[ T |
DS2 O > T
e L |
.___,.__I |
B ) |
| |
| |
| |
| |
! l
l A/D BG |
|

D/A — npeobGpasoBarens ko — ananor; A/D — npeoOpa3oBarenb aHAIOT — KO/,
AZ —1udpoBoit 3amaTuuK

Pucynok 3.21 — Cxema anexTpuydeckas GyHKIMOHAIbHAsA TEXHUYECKOTO YCTPONCTBA

DJIEeMEHTHI M yCTPOMCTBA JOMYCKACTCS N300paykaTh COBMEIIEHHBIM WA pa3He-
CEHHBIM CIIOCOOOM, @ CXEMY BBITIOJHATH B MHOT'OJMHEWHOM WM OJHOJUHEHHOM
M300paKEHUH T10 IPaBHIIAM, U3JI0KCHHBIM JIUISI IPUHITUITAATBHON CXEMBI.

[Ipu pazHeceHHOM crocobe M300paKeHHs JTOMYCKAeTCs pa3esibHO H300pa-
J)KCHHBIC YaCTH BJEMEHTOB M YCTPOMCTB COCIUHATH JUHUEH MEXAHUYECKOW CBS3U
(ITpUXOBas IUHUA).

OyHKIIMOHAIBHBIE TSN Ha OJIHOM CXEeME pas3MyaroT MO TOJIINHE JIMHUH,
IIPUMEHSISL Ha OJTHOM cXxeMe He 0oJjiee TpeX pa3MepoB JIUHUM 110 TOJIIIUHE.

Ha ¢yHKOMOHATBEHOW CcXeMe YKa3blBaIOT TEXHHUYECKHE XapaKTePUCTHKU
(GYHKIIMOHATBHBIX YaCTEH, TapaMeTphl B XapaKTePHBIX TOYKAX, MOSCHSIOIINE HAIITH-
cu u ap. [Ipn HeoOXoAMMOCTH Ha cXeMe 0003HAYAIOT AJIEKTPHUECKHUE IIETTH B COOT-
BercTBuu ¢ 'OCT 2.709-89.

Ecnmu B cocTaB m3nmenusi BXOIAT DJIEMEHTHI Pa3HBIX BUIOB, TO PEKOMEHIYIOT
pa3pabaThIBaTh HECKOJIBKO CXEM COOTBETCTBYIOIIUX BHJIOB OJHOTO THIA WIIW OJHY
KOMOWHUPOBAHHYIO CXEMY, COJICPKAIIYIO AJIEMEHTHI U CBSI3U PA3HBIX BHUJIOB.
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3.9 lMTpuHounuaabHasi cxema (33)

[TpuHIMIIUaTBHAS CXeMa SIBIISETCS HauboJiee MOJHON SIEKTPHUUSCKON CXEeMOoM
U3JIENNS, Ha KOTOPOH M300paKal0T BCE AIEKTPUICCKUE AIEMEHTHI U YCTPOWCTBA, He-
00XOUMBIC IJIsl OCYIIECTBICHUS W KOHTPOJS B M3JCTUH 3aJaHHBIX JJIEKTPUICCKIX
IPOIIECCOB, BCE CBS3M MEXKAY HUMH, a Tak)Ke JIEMEHTHI MOJKIIOUEHUS (pa3beMbl,
32)KUMBI), KOTOPBIMHU 3aKaHYMBAIOTCSl BXOJHBIC M BBIXOJHBIC Ilenu. Ha cxeme mMoryT
OBITh M300paKEHBI COCAMHUTEIIBHBIE U MOHTAXKHBIC AJIEMEHTHI, YCTAaHABINBACMbIC B
W3JICTTUU TI0 KOHCTPYKTUBHBIM COOOPaKCHUSIM.

DIEKTPUYECKUE DJIEMEHTHI Ha CXeME M300paKal0T yCIOBHBIMU IpaUIeCKUMHU
0003HAaUCHUSAMH, HAUYepPTAaHUE W pa3Mepbl KOTOPHIX YCTAHOBJICHBI B CTaHIApTax
ECK/I u npuBenensl B nojpazjaenax 3.2...3.6 HacTOAIIETr0 CTaHAapTa. DJIEMEHTHI,
UCIIOJIb3YEMbIE B W3JIEIMH YaCTUYHO, TOMYCKaeTcs M300pakaTh HE MOJHOCTHIO, a
TOJIbKO MCTIOJIb3yEeMbI€ YacTH.

CxeMblI BBITIOJIHAIOT JJI U3JEIINM, HAXOASAIMUXCA B OTKIOYEHHOM TOJIOKEHUH,
B COOTBETCTBUU C PUCYHKOM 3.22. B TexHHYecku 0OOCHOBAHHBIX CIIy4asiX JOIMYCKa-
€TCSl OT/IENIbHBIE JIEMEHTHI CXEMbI H300paxkaTh B BHIOPAHHOM padoyueM MOJT0KEHHUH C
yKa3aHUEM TOJIsl PEKUMa 3TUX AJIEMEHTOB.
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Prcynok 3.22 — ®parmenT ohopmIiieHUsT TPUHIIUITHAIEHON SJIEKTPUIECKOM
CXEMBI TEXHUYECKOTO YCTPOMCTBA

B cocraB cxembl kpome H300pa)ke€HHsI BXOIAT HAAMHMCH, XapaKTepU3YIOLIUe
BXOJIHBIE€ M BBIXOJHBIE IEMH, MO3UIIMOHHBIE 00O3HAYEHUS IJIEMEHTOB U IEpeueHb
AIIEMEHTOB.

YcnoBHble rpaduueckie 0003HAYEHHUS SJIEMEHTOB M YCTPOMCTB BBITIOIHSIOT COB-
METIEHHBIM WJIH Pa3HECEHHBIM criocoOoM. [Ipu coBMelieHHOM crioco0e COCTaBHBIE YacTH

AIIEMEHTOB WJIM YCTPOMCTB M300paXal0T Ha CXEME TaK, KaK OHHM PacIoNIOKEHbI B
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W3JICNNH, T. €. B HEMOCPEJACTBEHHON OHM30CcTH Jpyr K apyry. [Ipu pazneceHHOM cIio-
co0e yciIoBHBIE rpaduueckre 0003HAYCHHSI COCTABHBIX YacTEH AJIIEMEHTOB pacIiojia-
rafoT B pa3HbIX MECTaX CXEMbI C YUETOM TOPSAKA MPOXOXKIACHHUS 0 HUM TOKa (T. €.
MOCJICIOBATEIbHO) TaK, YTOOBI OTJEIbHBIC IIEMM OBLIM H300pakeHbl HauOoJIee
HarsaaHo. Pa3HeceHHBIM CTOCOOOM MOXKHO BBIYEPUMBATH KaK OTACIIBHBIC AJICMCHTHI
WIH YCTpOKMCTBa (Harmpumep, OOMOTKH M KOHTAKThl TPYIIIbI peie, KOHTAKThI IITEll-
CCJIBHBIX Pa3bEMOB H JIP.), TaK U BCIO CXEMY.

To3uyuonnvie obo3nauenus snemenmos. BceM n300paKeHHBIM Ha CXEME dJIe-
MEHTaM M YCTPOWCTBAM MPUCBAUBAIOTCS YCIOBHBIC OYKBEHHO-IIU(POBBIC TTO3UIINOH-
Hble 0003HaueHusa B coorsercTtBuu ¢ 'OCT 2.710-81.

llo3uyuonnvie obosnauenus snemenmos (ycmpoticms) B TpeAeiax M3IAeNHs.
[TopsinkoBbie HOMEpa 3JIeMEHTaM (YCTPOWCTBAM), HAUYMHAS C €IUHUIIbI, IPUCBANBAIOT
B IIpejiesiax TPYMIbl JIEMEHTOB (YCTPONCTB) C OJJMHAKOBBIM OYKBEHHBIM MO3UIMOH-
HbIM 0003HAYEHUEM OJHOW TPYMIIbI UM OJHOTO TUIIA B COOTBETCTBUU € IOCIEA0BA-
TEJIbHOCTBIO X PACIIOJIOKEHUSI HA CXEME CBEPXY BHHU3 B HAIlpaBJICHUU CJIEBA HaIlpa-
BO, Hanpumep, R1, R2,..., C1, C2 (pucynok 3.23). bykBbl u 1iupbl MO3UIIMOHHOTO
0003HaY€HHU BBITOIHSIIOT YEPTEKHBIM MIPU(TOM OJTHOTO pa3Mepa.

[locnenoBaTenbHOCTh MPUCBOEHUSI MOPSAIKOBBIX HOMEPOB MOKET OBITH Hapy-
[I€Ha B 3aBUCHUMOCTH OT Pa3MEIICHMS 3JIE€MEHTOB U3/IE€us, HAallPaBJIEHUs POXOXKIe-
HUSl CUTHAJIOB WM (DYHKIMOHAJIBHOM MOCIEI0BATEILHOCTH NPOLECCa, a TAKXKe MPH
BHECEHHH B CXEMY U3MEHEHMIA.

[To3unoHHbIE 0003HAYEHUsI MPOCTABJSAIOT HA CXEME PAJIOM C YCIOBHBIMU
rpaguyeckuMu 0003HAUEHHUSIMHU 3JIEMEHTOB U YCTPOICTB C MPABOW CTOPOHBI UM HAJl
HUMH.

Ha cxeme wm3nenus, B COCTaB KOTOPOrO BXOJSIT YCTPOMCTBA, IMO3WLIMOHHBIE
0003HaueHUs dJEMEHTaM NPHCBAMBAIOT B Mpeeiax KaKJIOro yCTpONCTBa, a Mpu
HaJIMYUU HECKOJIBKUX OJMHAKOBBIX YCTPOMCTB — B IIPEAEIaX 3TUX YCTPOUCTB MO Mpa-
BUJIaM, U3JI05KEHHBIM BBIIIIE.

Ecnu B coctaB M3Aennsi BXOAAT (yHKUIMOHAIBHBIE TPYIIbI, TO BHaYajle Mpu-
CBaMBAIOT MO3UUHOHHBIE 0003HAYEHUS 3JIEMEHTaM, HE BXOJSIIUM B (PYHKUIHMOHAIb-
HbIE TPYMIbI, & 3aTEM 3JIEMEHTAM, BXOJSAIIUM B PYHKIIMOHAJIbHBIE rpynibl. s oau-
HAKOBbIX (DYHKUMOHAJIBHBIX TPYII MO3ULIMOHHBIE 0003HAUYEHHSI SJIEMEHTOB, IMPUCBO-
€HHBIEC OHOW U3 HMX, TOBTOPSIOT BO BCEX MOCIEAYIOUIUX IPyMax.

O06o03Ha4eHus1 YCTPOMCTBA YKa3bIBAIOT CBEPXY WJIM CHpaBa OT M300pa)KEHUS.
[Tpu pazHeceHHOM crocobe N300pakeHUs MO3ULMOHHbIE 0003HAYEHUS POCTABIIAIOT
OKOJIO KaXJI0M COCTaBHOM YacCTH.
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Pucynok 3.23 — IIpumep odopmiienus cxemsl I3 Ha JincTe rpadUuyeckoro Mmarepuana
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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. PeKkoMeHIyeTcsi B3aMEH YCIIOBHBIX Ipaduueckux 000-
3HAYEHUH COEIMHUTENbHBIX AJIEMEHTOB IMOMENIaTh TAOMMIBI C XapaKTepPUCTUKAMU
BXOJIHBIX U BBIXOAHBIX LIETeH U3Aenus M aApecaMH WX BHEIIHMX MOJKIIOUYEHUN
(pucyHok 3.24). Han taGmuiiel normyckaeTcsl yKa3blBaTh Ipauyeckoe Ui OyKBEH-
HOE 0003HAaYEHUE THE3/1a WM LITHIPSI.

XA(—)
Komnr. Lens Anpec
1 Af=10...100 I'n =Al-X1L:5
2 Usex = 2 B; Ru = 600 Om = A5 —X4:7
3 lesx = 100 MA; Ra = 10 Om =Al1-X1:6
4 frrm = 1 MI'a = A3 - X1:20

Ilpumeuanue — « = A5 — X4: 7» o3Ha4aeT, 4TO BHIXOJHON
KOHTAKT W3IENUS OOJDKEH OBITH COEAUHEH C  CEABMBIM
KOHTaKTOM YETBEPTOTO COEAMHUTENS YCTpOoncTBa AS.

Pucynoxk 3.24 — IIpumep odopmiieHns TaOIUIBI C XapaKTEPUCTHKAMH BBIXOHBIX
LETIe U aapecaTa BHEIIHUX COCIMHEHUN

3.10 YcaoBHbIe 0YKBEHHO-IIU(PPOBbIEe 0003HAYEHHS B JIEKTPHUYECKUX
cxemMax

3.10.1 Dnements! (ycTpoiicTBa, (PYHKIIMOHAIBHBIE TPYIIIHI), BXOSIINE B H3/Ie-
e, Ha CXeMe JIOJKHBI UMETh OYKBEHHbIE WIIH OYKBEHHO-LIM(POBbIE 0003HAUEHUSI.

bykBeHHO-1IMPpOBbIE 0003HAYEHUS MTPEAHA3HAYEHBI JJIs1 3alMCH B COKpAIeH-
HOW dopMe cBeneHuit 00 deMeHTaX, YCTpPOHCTBaX M (HYHKIIMOHAIBHBIX TPyIax B
JOKYMEHTaUMU Ha W3JIe]I1e U JIJIsl HAHECEHUSI HEMOCPEACTBEHHO HA U3JIETHeE.

Tunbl ycnoBHBIX OyKBEHHO-IIU(PPOBBIX 0003HAYEHUH U TpaBUiia UX MOCTpPOE-
Hus ycranasiausaeT ['OCT 2.710-81.

3.10.2 BykBeHHbIE KOJbI BUJOB 3JIEMEHTOB MpHUBEACHbI B Tabmuue 3.21. Dne-
MEHTBI Pa30MBAIOTCS MO BUJAaM Ha TPYMIIbI, 0003HAUEHUSI KOTOPBIX COCTOSIT U3 OJTHOM
OykBbI. J{7151 yTOUuHEHUsI BUJA 3JIEMEHTOB MPUMEHSIOT JIBYXOyKBEHHbIE U MHOTOOYK-
BeHHBbIE KOJIbl. [Ipu mprMeHeHnu AByXOYKBEHHBIX 1 MHOIOOYKBEHHBIX KOJIOB IEepBast
OyKkBa JOJDKHA COOTBETCTBOBATH I'PYIIE BUAOB, K KOTOPOW MPUHAJIEKUT DIICMEHT.
JlononHuTeNbHBIE 0003HAUYEHHUSI TOJKHBI OBITH TOSICHEHBI Ha MOJIE CXEMBI.
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Tabmuma 3.21 — BykBeHHbIE KOIBI BUJIOB DJICMEHTOB

=} E
g = =
35 T g 5
< & pyTIa BUOB 3JIEMEHTOB [Tpumepbl BUIOB 3JIEMEHTOB 29
o' 9 S
® g =
- 2 ¢
A | YcrpoiictBa (obOmiee o00o03Haue- | YcuiMTenu, IpUOOpHl PeryIupOBaHuUs,
HUE) TEJICYIPABIICHNUS, JIa3€Pbl, Ma3epPbl
B | IlpeoOpazoBarenu  HednekTpuye- | [ poMKOroBOpUTENH BA
CKMX BEJIMYMH B DJIEKTpUYECKHE | MarHUTOCTPUKIIMOHHBIN 3JIEMEHT BB
(KkpomMe TeHepaTOpOB U HCTOYHH- | JIeTeKTOp MOHU3HUPYIOMIHNX U3TyUCHUI BD
KOB TIUTaHMs) WM Ha000poT, aHa- | CelbCUH-TIPUEMHUK BE
JIOTOBBIE WM MHOToOpaspsiaHbie | TenedoH (Karcroin) BF
npeoOpazoBarenu win Aatyuku | CelbCUH-IaTuYUK BC
JUIs yKa3aHUs UM U3MEPEHUSI TeruoBoil naTunk BK
®DoTO3TEMEHT BL
Mukpodon BM
JlaTuuk 1aBiaeHMs BP
[Ibe3031€MEHT BQ
JlaTunk 9acToTHl BpalleHus (TaxoreHe-
patop) BR
3BYKOCHUMATEIb BS
JaT4aurk cCKkopocTH BV
C | Konnencartopsr
D | Cxembl wuHTEerpasibHble, MHUKpPO- | CxeMa UHTerpasibHasi aHAJIOroBas DA
cOopku Cxema uHTerpanbHas udpoBas, JOru-
YECKHM DJIEMEHT DD
VYcTpoiicTBa XpaHeHUs] H”HGOpMaluu DS
YcrpoiicTBa 3a1epKKU DT
E | Dnementsl pasuble (ocBetuTenb- | HarpeBaTenbHbIN 3J1EMEHT EK
Hble YCTPOMCTBa, Harpesarenb- | Jlamma ocBeTuTeNbHAS EL
HBIE 3JIEMEHTHI) [Tuponatpon ET
F | Pa3psgauky,  mpemoxpaHuTend, | JMCKPETHBIN AJIEMEHT 3aIIUTHI IO TOKY
YCTPOMCTBA 3aLIUTHBIC MTHOBEHHOI'O JIEUCTBUSA FA
JIMCKPETHBIN 3JIEMEHT 3aIIUTHI IO TOKY
WHEPIIMOHHOTO JIEUCTBUS FP
[IpenoxpanuTens MIaBKUi FU
JIUCKpETHBI  DJIEMEHT 3allUThl IO
HaIpsDKEHUIO, Pa3psIHUK FV
G | I'eneparopbl, HCTOYHMKM mHHTa- | batapes GB
HUSl, KBAPIEBbIE OCIMILISTOPHI
H | YcrpoiictBa wunaukanuonssie u | [IpuGop 3ByKoBO# cUrHaIM3aluu HA
CUTHAJIbHBIE WNHukaTop CUMBOJIBHBIN HG
[Ipubop cBeTOBOI cUrHANU3AIUU HL
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[Tponomkenne Tabnumpt 3.21

1-s O6ykBa Ko/1a
(oOs3aTenbHast)

I'pynna BugoB 21€MEHTOB

[Iprmepsl BUIOB DIIEMEHTOB

JIByxOyKBeH-
HBIA KO/

K | Pene, koHTakTOpHI, MycKkaTenan | Perne TokoBoe KA
Pene ykazarenbHoe KH
Pene anexkTporenioBoe KK
KoHTakTOp, MarHUTHBIN IMyCKaTENb KM
Pene Bpemenu KT
Pene nanpsioxenus KV
L | Katyuku nHIYKTUBHOCTH,
Hpoccens MIOMUHECIIEHTHOT'O OCBEIEHHUS LL
JpOCCeNn
M | JIBurarenau mOCTOSITHHOTO U Tie-
PEMEHHOTO TOKa
P | IIpuGopsr, MU3MEPUTENIBHOE | AMIIEPMETP PA
obopyoBaHHe CyeTynk UMITYJIECOB PC
Ilpumeuanue — Coueranue PE | HacTtoromep PF
MPUMEHSTH HE JIOMyCKaeTCs CyeTunkK aKTUBHOW SHEPTUU Pl
CueTurK peakTUBHOM SHEPruu PK
OmmMmertp PR
Peructpupyronuii npubop PS
Yacsel, u3MEpUTEDL BpPEMEHU
TIEVCTBHUS PT
Boasrmerp PV
Barrmerp PW
Q | Beixmrowatenn W pa3beWHH- | BRIKITIOUATETh aBTOMATHUYCCKHM QF
TeIW B CWJIOBBIX Hemsix (3Hep- | KopoTko3zaMbikaTenb QK
rocHa0OxeHrne, IUTaHue 000- | Pa3pequauTenn QS
PYyIOBaHUS H T. 1.)
R | Pe3ucropsl Tepmopesucrop RK
[ToTeHumometp RP
[IyHT H3MEepUTETBHBIN RS
Bapuctop RU
S | ¥YcrpolictBa KOMMYTaIMOHHBIE | BBIKITFOUATENb WK TIEPEKITI0YaTeNb SA
B TEMNSIX yNPaBJICHUS, CUTHAIN- | BRIKITFOYaTe b KHOTIOYHBIN SB
3alliU ¥ U3MEPHUTETBHBIX LEMsAX | BeIKTFO9aTe s aBTOMaTHYECKUAN SF
Ilpumeuanue — OO6o3HaueHue | BeikmouaTtenu, cpabaThIBaroImue OT Clie-
SF mpumensroT nmns anmapa- | IyOIIUX BO3ICHCTBHIA:
TOB, HE HMMEIOIIUX KOHTaKTOB YPOBHS SL
CUJIOBBIX LIENEn JaBJICHUSA SP
MOJIOXKEHUS (ITyTEBOK) SQ
YaCTOThI BpALLICHUS SR
TEMIIEPaTypPbl SK
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[Tponomkenne Tabnump 3.21

S o ’%
S E z
g5 r 2 =
2 & pyIiia BUJOB 3JIEMEHTOB [Ipumepbl BUIOB 2JIEMEHTOB 29
& 3 &
® g =
- = q
T | Tpanchopmaropsl, aBto- | Tpanchopmarop Toka TA
TpaHchopMaTOpbI DneKTpOMarHUTHBIN CTaOUIN3aToOp TS
Tpanchopmarop HanpsKEHUS TV
U | YcrpoiicTBa CBsI3H Mopynsitop UB
[IpeobpazoBarenu omgHOTO BH- | JlemomymnsTop UR
Jla DJIEKTPUYECKUX BEJIMYMH B | JuckpumuHaTop Ul
JIPYTroy BUJ [IpeoGpaszoBarens 4acTOTHBIM, WHBEPTOP,
reHepaTop 4aCTOThI, BEIIPAMUTEIb Uz
V | Ilpubopsr snekTpoBakyymHbIe | JIMO7, CTaOMIUTPOH VD
U TIOJyTIPOBOJHUKOBBIE [Ipubop 31eKTPOBAKYYMHBIIt VL
Tpanzucrop VT
Tupucrop VS
W | Jluauu u snementer CBY OTBeTBUTEND WE
KopoTtko3amsikartesnb WK
BenTmib WS
AHTEHHBI Tpanchopmarop, HEOTHOPOAHOCTH, (azo-
BpalliaTesb WT
ATTEHI0aTOp WU
AHTEHHa WA
X CoennHeHnsa KOHTAKTHEBIE TOKOCBEMHHUK, KOHTAKT CKOJIL3SIIUN XA
[ TeIpH XP
I'aesmo XS
Coenunenne pa30opHOe XT
CoenuHuTenb BBICOKOYACTOTHBIN XW
Y | YcTpoiicTBa MEXaHWYECKHE C | DIEKTPOMArHUT YA
3MEKTPOMarHUTHBIM NPUBOJOM | TOPMO3 € 31EKTPOMarHUTHBIM MPUBOJOM YB
MydTa ¢ 31eKTpOMarHuTHBIM IPUBOIOM YC
DNEKTPOMAarHUTHBINA ATPOH WIIN TUTHTA YH
Z | YcTpoiicTBa OKOHEYHbIE, OrpaHuuuTenb ZL
GUIBTPHI @uibTp KBapUEBBIN ZQ

HBIX, (pYHKL[I/IOHaHBHBIX W IPUHIOUIIHAJIBHBIX CXEMaX.

BykBeHHBIE KOJBI MPUMEHSIOTCA sl 0003HAYEHUS! DJIEMEHTOB Ha CTPYKTYp-




3.11 [IpaBu/1a BBINOJHEHUS JUATPAMM

Huarpammel (Tpadvku) cleAyeT BBITIOJHATH IO TIpaBUjlaM, YCTAaHOBJICHHBIM B
pexomenaanusax P50—77-88 «ECKJ/I. [IpaBuiia BBIMOJHEHUS THATPAMMY).

JuarpaMMa MOXET HWMETh HAaWMEHOBAaHME, IMOSICHAIONIEE H300paXKEHHYIO
GYHKIIMOHATBHYIO 3aBUCUMOCTh. 3HAUEHHE BEIWYWH, CBA3aHHBIX H300pakaeMou
GYHKIIMOHATBFHOW 3aBUCUMOCTBIO, CIIETyeT OTKIAAbIBATh HAa OCSIX KOOPIAWHAT B BHJIC
mkain. Juarpammy s MHGOPMAIMOHHOTO H300pa)xeHus: (PyHKIIMOHAJIbHBIX 3aBU-
CUMOCTEH JOMYCKAeTCA BBIMOIHATH O€3 mikan 3HaueHud BenuduH. [Ipu 3ToM ocu
KOOpAMHAT CJEAYeT MNPEACTaBIsATh B BUJIE CTPEJIOK, YKA3bIBAIOIIUX HAIlPaBIICHHUE
BO3pACTaHUs 3HAUCHUM BeMWYUH. J[OMmycKaeTcs MPUMEHSATh CTPEIKUA TAaKKE U B JAUa-
rpaMMax co IMIKajaMy — 3a MpeaesiaMHu IIKajd WIM NapajuieIbHO OCU KOOPANHAT
(pucyHok 3.25).

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

B auarpammax, n300pakaronux HECKOJIBKO (DYHKIMIA Pa3IMYHbIX IEPEMEHHBIX,
a TaKXKe B JAMarpaMmax, B KOTOPBIX OJIHA M Ta K€ MEPEMEHHAas JOJLKHA ObITh BbIpa-
K€HAa OJHOBPEMEHHO B Pa3JIMYHBIX €IMHMIIAX, JOMYCKAaeTCsl MCIOJIb30BAaTh B Kaye-
CTBE IIKaJl KAK KOOPJAWHATHBIE OCH, TaK U JINHUU KOOPAMHATHON CETKU, OrpaHUYH-
BaIOIIUE TOJIE AUarpaMm (CM. pUCYHOK 3.25) unu (1) mpsiMble, pacloJIOKEHHbIE Ta-
pajIeTbHO KOOPAUHATHBIM OCSAM (PUCYHOK 3.26).

KoopaunatHbie ocu Kak IIKajdbl 3HAYEHUH U300pakaeMbIX BEJIUYUH JOJIKHBI
OBITH pa3ziesieHbl Ha rpaduuecKkue UHTEPBaIbl OJHUM U3 CIIOCOOOB: KOOPJIUHATHOM
CETKOM (CM. PUCYHOK 3.25), NeIUTENbHBIMU ITPUXAMH WM COYETAHUEM KOOPAUHAT-
HOM CETKH U JICIUTEIIbHBIX IITPUXOB (CM. PUCYHOK 3.26).

JlnarpaMMebl ciielyeT BRIMOJIHATE JUHUsAMU B cooTBeTcTBUU ¢ ['OCT 2.303—68.
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Pucynok 3.25 — /luarpaMma co mkajiaMu 1o JUHUSM KOOPJIUHATHON CETKU
(x moapazaeny 3.11)
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Pucynok 3.26 — /luarpamMma ¢ JOMOTHATEITLHBIME MIKAJIAMH, TTapAJUICIIbHBIMU
KOOPJMHATHBIM OCsIM (K moapaszaeny 3.11)

[Ipu »TOM OCH KOOpAMHAT, OCH IIKaJ, OTPAaHUYMBAIOIIKE I0OJE AUArpaMMbl,
PEKOMEH TYEeTCSI BBIITOJIHATH CINIOIIHBIMA OCHOBHBIMU JIMHHSIMH TONIIUHOM D. JInHuM
KOOPJMHATHOMN CETKU U JICITUTENBHBIC ITPUXU — CIUIOIIHOW JTMHUEH TOIIHHOM D/2.

Ha nuarpamme oiHO#M QyHKIIMOHAIBHON 3aBUCUMOCTU €€ CJIEYET BBIMIOJIHAThH
CIUTOIITHOW JIMHUCH TOJIIMHOW 2D, a Mpu HaJMYuU HECKOJbKHUX 3aBHCHUMOCTEH J10-
MyCKaeTCs M300pakaTh WX JUHUSMU PA3IUYHBIX TUIIOB, HAaNIPUMEp, CIUIONTHOW W
MITPUXOBOM (cM. pucyHku 3.25 u 3.26).

[lepemenHbIC BEIMUYUHBI CeAyeT 00O3HAYaTh CHUMBOJIAMU, HAMMEHOBAHUEM,
MaTeMaTUYeCKUM BhIpaXeHneM (QYHKIIMOHATBLHON 3aBUCUMOCTH.

O0o03HaueHMs BEJIMYUH CIIEIYET pa3MelaTh y CepeIMHbI IKaJIbl C €€ BHEIIHEN
CTOPOHBI (CM. PUCYHOK 3.25), a mipu OOBEAMHEHUM U3MEPEHUS B BHUJE IpoOU — B
KOHIIE IIKAJIBI [IOCTIE MOCAEAHEro Yncia (cM. pucyHok 3.26). B nuarpamme 6e€3 mikan
0003HAaYEHUsI BEIMYUH CIIEAYET pa3MellaTh BOJIM3U CTPEIKH, KOTOPOH 3aKaHUYUBAET-
Csl OCb.

Eqununs! puzndyeckux BETWYUH ClIeIyeT HAHOCUTH B KOHIIE IIKAJIbI OJTHUM W3
CIEAYIOIINX CIIOCOOOB:

a) MEXJly MOCJICIHUM U MPEANOCIECAHUM YHUCIIaMH IIKaJbl, IPUYEM MPU HEJO-
CTaTKE MeCTa JOIYyCKAETCS] HE HAHOCUTD ITOCJIEIHEE YUCIIO;

0) BMecTe C HAaMMEHOBaHUEM MEPEMEHHON BEIMUMHBI [TOCIIE 3aIATOM;

B) IMOCJIE MOCJIEHEr0 YKCiia IIKajibl B BUE APOoOU, B UUCIUTENE KOTOPOM 000-
3HAYCHHE NEPEMEHHOW, a B 3HAMEHATelle — €JMHMIIA €€ H3MepeHus (CM. pHUcy-
HOK 3.26).
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3.12 IlpaBuJia BbINOJTHEHHUSA CXEM AJTOPUTMOB, IPOrpaMM, TAHHBIX
U cHCTeM

3.12.1 Kak 6s110 ot™MeueHo B noapaszzaene 3.1, B TOCT 19.701-90 ycranoBsie-
HBI CJICTYIOIIUE CXEMBI aJIrOPUTMOB, TIPOTPaMM, JJAHHBIX M CHUCTEM: CXeMa JIaHHBIX,
cxema pabOThI CHCTEMBI, CXeMa IPOrpaMMbl, CXeMa B3aMMOJICHCTBHUS TMPOTPaAMM,
cXeMa pPeCypcoB CHCTEMBI, CXeMa aJlfOpUTMa PabOThl TEXHUYCCKOTO YCTPOMCTBA.

3.12.1.1 Cxembl AaHHBIX OTOOpaXalOT MYyTh JAHHBIX MPHU PEIICHUH 33134 U
OTIPEICIISIOT ATArbl 00Pa0OTKH, a TAKXKE pa3INIHbIC HOCUTEH JaHHBIX.

3.12.1.2 CxeMmbl mporpamm OTOOpa)xaroT MOCIEA0BATEIbHOCTh OMEpaIuii B
nporpaMmmax.

3.12.1.3 Cxema paboThl CUCTEMBI OTOOpAXKAET YNpaBICHUE ONEPAUSIMHU U T10-
TOKOM JJaHHBIX B CHCTEME.

3.12.1.4 Cxembl B3aUMOJIECHCTBUSA MPOTPAMM OTOOpAXKAIOT IMyTh AKTHBAIIUU
POrpamMM M B3aUMOJICHCTBUN C COOTBETCTBYIOIIMMU JAHHBIMHU.

3.12.1.5 Cxema anropuTMa pabOThI TEXHUYECKOTO YCTPOWCTBA (CHCTEMBI)
O0TOOpakaeT TOCIEAOBATCIIBHOCTh BBIMOJHEHUS ONEpaluid B JaHHOM YCTPOHCTBE
(cucteme).

3.12.1.6 CxeMBbl pecypcoB CHCTEMBI OTOOpakarOT KOH(UTypaluioo OJIOKOB
JAHHBIX M 00pabaThIBAIOMMUX OJIOKOB, KOTOpask TpeOyeTCs JJIs PEIICHUS 3a/1aud UiIu
Habopa 3a7a4.

3.12.2 Jlunuu notoka uHGOpMALMHA U JTMHUA KOHTYpPOB YI'O OJKHBI UMETh
OJIMHAKOBYIO ToJIIMHY. OCHOBHOE HAMpaBlIEeHHE MOTOKA MH(OpPMAIUU UIET CBEPXY
BHU3 U CJI€Ba HampaBo (CTPENKHU Ha JIMHUSIX HE yKa3bpIBaloTcs). B npyrux ciydasx
MpPUMEHEHUE CTPENIOK 00s13aTeabHo. CTpenKkH BBIMOIHSAIOTCS ¢ pazBanioM 60°. Ilpu
nepexone k YI'O, pacnonoKeHHbIM Ha JIPYTHX MECTax cXembl, ucnosb3dyercs YI'O
«CoequHuTENDbY.

3.12.3 Cxembl aiTOPUTMOB TIPOTPAMM, JAHHBIX U CUCTEM, OMPEACIISIONIUX M0-
CJIeIOBATENLHOCTh MPEe0Opa3oBaHusl MH(POPMAIIUU, BBITOIHSIOTCS C COOJIOEHUEM
IIPOIIOPLUNA pa3MEPOB.

3.12.4 Tunsr cumBosioB (YI'O) u ux npuMeHeHHE yKa3aHbl B Tabmuie 3.22, a
(dbparMeHThI CXeM, TIOSICHAIOIIUE UX MPUMEHEHHE, — B Tabmnuie 3.23.

102



Tabnuia 3.22 — [IpumeHeHrne CUMBOJIOB

HpI/IMeHHeTC}I B CXCMC

pa B3au-
HaumeHnoBanue po- "~ | mogeii- | pecyp-
CumBox aH- P 0OOTBI : pecyp
CHUMBOJIA rpam- CTBUA | COB CH-
HBIX cHc-
MBI po- CTEMBI
TEMBI
rpamMm
CHMBOJIBI JAHHBIX .
OCHOBHEIE
D o B N
< < 3arroMmuHaeMbIe + B + + +
TAHHBIE
cnenuduaeckue
OnepaTuBHOE
3aIIOMHUHAKOIIEE + — + + +
YCTPOUCTBO
3aroMHrHAroIIee
TPOMCTBO C II -
yCTpOWC ouc oclie + B + + +
JIOBATEILHOM BBIOOD-
KoMl
3arroMHHAarOIIEe
YCTPOWCTBO + — + + +
C TIPSIMBIM JIOCTYTIOM
L/ JloxymeHT + — + + +
|/‘ quHOﬁ N + ) + + +
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[Tponomkenne Tabuipt 3.22

IIpumensiercst B cxeme
. B3au-
HaumenoBanue po- pa MoJeii- | pecyp-
CuMBoOII aH- 0OTBI A
CHMBOJIa rpam- CTBHUS | COB CH-
HBIX CHc-
MBI 1po- CTEMBI
TEMBI | rpamm
Kapta + - + + +
bymasknas eHTa + - + + +
Hucnnen + ¢ + + +
CumBoJIBI TIpOIIECCA:
OCHOBHBIE
Hpo]_[ecc + + + + +
cnerupuyecKkue
Ipenonpenenennspiit N N N
porecc
Pyunas onepanus + - + + -
IToaroroska + + + + -
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[Tponomkenne Tabnuipt 3.22

HpI/IMeHHeTC}I B CXCMC

B3au-

abo- pecyp-
HanmMmenosanune apo- p -
CHMBOII aH- P TBI MOACH COB
CHUMBOJIa rpam- CTBUS
HBIX cuc- CHCTE-
MBI mpo-
TEMBI | rpamm MBI
Pemmenne - + + - -
[TapannenbHbie +
NeUCTBUS
['panuna nukia — + + — —
CUMBOJIBI TUHUWI:
OCHOBHBIE
Jlunus + + + + -
cnenuduaeckme
Ilepenaua - - - + -
yIpaBJICHUS
$ Kanai cBsi3u + - + + +
[lyHkTHpHAS TUHUA + + + + +
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[Tponomkenne Tabuipt 3.22

IIpumeHsieTcs B cxeme
a6o- | | pec
HanmenoBanue po- P MOJECH- peeyp
CuMBoOII aH- TBI COB
CUMBOJIA rpam CTBUSA
HBIX cuc- cucTe-
MBI po-
TEMBbI MBI
rpamMm
CoenmaiapHbIe
CHUMBOJIBI
+ + + + +
Tepmunarop + + + \ -
-_— KomMmenTapuit + + + + +
- [Iponyck + + + + +

HpuMeanue — 3HaK «+» YKa3bIBacCT, YTO CHUMBOJI B JIAHHOM cXeMe HCIIOJIB3YIOT,
3HAK «—» — HC HUCIIOJIB3YIOT

Tabnuia 3.23 — @parMeHThl CXeM, HOSICHSIONINE MPUMEHEHHE CUMBOJIOB TaOHIIbI 3.22

Conepxanue

@parMeHT CXeMbl
0003HAYCHHUSI

IIpaBuna nmpuMeHeHHs

Bo3MoxHbIE BapuaHTHI
0003HaYEHHUST CHMBOJIOB
B CXEMaX:

B2, B3, C2 — koopauHa-
TBI 30HBI JIUCTA, B KOTO-

- B3 ———
B2
C2 o
pOH pasMEIICH CUMBOJ | KoopAauHATHl 30HBI CUMBOJIA
WM  TOPSAKOBBIM  HOMED
- 10—
18
20

IIPOCTABJISIIOT B BEPXHEH 4a-
CTU CHMBOJIA B Pa3pbIBE €ro

KOHTYpa
18, 19, 20 — mopsnko- yp
BbIC HOMEpa CHUMBOJIOB
Ha CXEMeE
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[Tponomkenne Tabnumpl 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaYCHUS

[IpaBuna npuMeHeHUs

{%

A

[

:

B

ﬂ

KommenTtapuit

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

[Ipumensiercs, ecam mosic-
HEHUE  HE  ITIOMeIaercs
BHYTPH CHUMBOJa (M1 HOsic-
HEHMsI XapakKTepa napamer-
pOB, 0COOEHHOCTEN MpoI1iec-
ca, JIMHUN IIOTOKAa U Jp.).
KommeHTapuil 3anuchIBarOT
MapajuieaIbHO OCHOBHOU
HaJIHUCH. KommMmeHnTapuii
HOMEIIAI0T B CBOOOJHOM
MECTE CXEMBbI Ha JaHHOM JIH-
CT€ U COCIHHSIOT C IOSICHS-
€MBbIM CHMBOJIOM

:

% c

W
e

A

59, G

4

CoeqMHUTEND:

E5, B1, Al — unen-
TU(UKATOPBI COEIUHU-
TeJs B BUJEC.

OykBbI U LUDPHI (KO-
OpJIMHATHI 30HBI JIUCTA)

OYKBBI

udpe1

[Ipu GodBIION HACHIIIEHHO-
CTH CXEMBbl CHMBOJIAMH OT-
JICIbHBIE  JIMHUM ~ ITOTOKa
MEX1y YAaJICHHBIMU JAPYT OT
JIpyra CHUMBOJIaMH JOITyCKa-
etcst oOpsiBaTh. IIpu 3TOM B
KoHIle (Hawanme) oOphIBa
IOJDKEH  OBITh  IIOMEIIEH
cuMBOJI «COeTUHUTEIID) .
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[Tpomomkenne Tabmmip 3.23

®parMeHT cXeMbl Conepxanne [IpaBuna npuMeHeHHs
0003HaYEHHUSI
MexcTpaHUYHBIN a) CBSA3aHHbBIC JIUHUEH IOTO-
COETMHUTEIb Ka CHMBOJIBI HAaXOJATCA Ha
E3 @ IlepBast cTpoka BHYTpHU | ABYX pa3HbIX JIHCTaX
MEXKCTPAaHUYHOIO  CO- Ilpumeuanue — Ilpu usro-
2 EOUHUTENS OINPENENAET | TOBJICHUU CXEM C MOMOIIbIO
HOMep JucTa, BTopas — | [I9BM momyckaercs ykasbl-
01z KOOpAMHATY CUMBOJIA BaTh PSJIOM C OOpPBIBOM JIH-
@ HUUM  TIOTOKA - aJIpecHbIE
Ther 010 Them 012 CCBUIKA 0€3 HCITOJIb30BaHUS
cUMBOJIOB «COEMHUTEIb) U
a «MeXCTpaHUYHBIA - COEIH-
HUTEIbY,
Ai—— A3 — ompenenser 30- | 6) B ciaydae CBSI3U HEKOTO-
7 - giggg HY Ha JaHHOM JIUCTE, | pPOr0 CHUMBOJIa CO MHOTMMH
A3 A2EA8 II€ pPacIoJIOKEH CHUM- | IPyTHMH CHUMBOJIAMH, pac-
Bos1 «KommenTapuii» MOJIO)KEHHBIMA Ha MHOTHUX
B2 JUCTaX, Ha BXOJAE 3TOrO
010E3 — ompenenseT | ¢cuMBOJIa IOMELAIOT OIUH
HOMEp JINCTa M 30HY | cUMBOJ «MEXKCTpaHUYHBIN
PacIoIOKEHUs, CBS3BI- | COCAMHUTEbY», BHYTPHU KO-
BaeMble C CUMBOJIOM E3 | Toporo Ha mepBoii CcTpoke
6 CTaBAT 3HAK «#», a Ha BTO-
poil  CTpoKe KOOPAWHATHI
cuMmBosna «KomMmeHTapuin».
Bnytpn cumBona «Kommen-
Tapui» YyKa3bIBalOT HOMEpPA
CTpaHULl W  KOOPAUHATHI
CUMBOJIOB, CBSI3aHHBIX C I10-
SICHSIEMBIM CUMBOJIOM
TTHHII TOTOKA [Ipumensiror a1 ykasaHust
<« HaMpaBJIeHUs! TMHUM [TOTOKA:

MO>XXHO 0€3 CTpEeNKH, €CIu
JUHUS HANpaBJIeHAa clieBa
HAIPaBO WJIM CBEPXY BHU3;

CO CTPEJIKOM — B OCTajlb-
HBIX CJIy4asiX

N3nom snmaMM mox yr-
oM 90°

O0o3Hayaer U3MEHEHHUE
HarpasJIeHUs TOTOKA
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[Tponomkenne Tabnumpl 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 cinusHuim
IIOTOKa 0003HaYEeHO
TOYKOU

IIpumMensieTcs B ciy4dae Ciu-
SIHUS JIMHUW ITOTOKA, KaXK1ast
13 KOTOPBIX HampaBieHa K
OIHOMY M TOMY € CUMBOIY
Ha CXeMe

e

T
Ja

Bo3MoxkHbBIE BapHaHTBI
OTOOpaXeHUsI pEeLeHUs
(HECKOJIPKO BBIXOJIOB)

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

A, B, P - napameTpsl

[Tpu umcite ncxoa0B He OoJiee
TPEX MPHU3HAK YCJIOBUS pe-
wenust (da, Her, = <, >)
MPOCTABIIAIOT HaA  KaxIou
BBIXOJISIIIEN JIMHUEW IIO0TOKa
WJIM CTIpaBa OT JIMHUY NTOTOKA

Yi = ycioBue i—ro ucxo-
na, 011E1, 016A3,
005B5, 015E4 — aapeca

[Ipu uucne wmcxomoB Ooiee
TpeX YCJIOBHUE HCXOa IPO-
CTaBJISICTCS B MECTE pa3phbiBa

——— VY1 011E1 HCXOI0B JIMHHUH IIOTOKA. Az[pec HCxo-
— Y2 016A3 CrpykTypa agpeca Jla [OpocCTaBisieTcd B IIPO-
Y3 R UMEET BU]L JOJDKEHHE YCJIOBUSL HCXOJAa
——— Y; 015E4 U OTHEJSeTCS OT HEro Ipo-
XXX XX 6enom
|
KOOpﬂ,MHaTa cuMmBona
Homep JINCTAa CXEMbI
B6 — 3mak, ykasbiBaio- | B cumBosie «CoequHUTEb
LM, YTO YCJOBMS pe€- | yKa3plBalOT KOOPAMHATY 30-
|—Y1B601 1E1 HICHUS JAI0TCSI B | HBI, KyAa JOJDKHA TOMe-
Y2 016A3 BUJE TaOMUIbBl WM | IIAThCAd TaOMUIA WX CUM-
[ Y3 005B5 cumBoia «Kommenta- | Bo «KommeHTapuii»
| Y| 015E4 pui», PacIOJIOKEHHBIX

@)

Ha JaHHOM JIUCTE B 30HEC

B5

109



[Tpomomkenne Tabmmip 3.23

Conepxanue
@parMeHT cXeMbI AP [IpaBuna npuMeHeHUs
0003HaUYEHHUS
Venosne | Ampec | B Tabimie (B cMMBOIIE
VT [ omer | «KommenTapuit») npu- _
v2 | o16as | BOMIT ampeca BCex Ie-
Y3 | oosgs | PEXOAOB
Yj | 016E4
[TapannenbHbie NEWCTBUS:
| HAYAIIO [Ipumensiercs B ciydae of-
| BEE HOBPEMEHHOT'O BBHITIOJIHEHUS
omepanui, 0TOOpax)aeMbIX
a HECKOJIbKUMHU CUMBOJIAMHU
| | | | | KOHeIl [Ipu sTOM B ciydae a u300-
pakaeTcs OJiHa BXOJIHAs, a B
| ciydae 0 — OJIHAa BBIXOJ(HAsS
6 JIMHUS TIOTOKA

Bs3aumoneiicTBue mate-
pHUATBHBIX IOTOKOB

[IpumenstoT:

OpU MEpecevyeHur Marte-
pHATIBHBIX TOTOKOB

npu 00bEIMHEHNUN MaTe-
PHUATBHBIX IIOTOKOB

IIprU pa3BCTBJICHHU MaTe-
pHUaJIbHBIX ITOTOKOB
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[Tponomkenne Tabnumpl 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaYCHUS

[IpaBuna npuMeHeHUs

JUL

Hawano, npepsiBanue n
KOHEell aJropuTMa WM
IPOrpaMMBbl:

MyCK

IIpEPBIBAHUE

OCTaHOBKa

CuUMBOJIBI  TIPUMEHSIOT B
Hayaje CXEMbl aJIropuTMa
WIM TpOrpaMMbl B Ciydae
IIPEPBIBAHUSA U B KOHIIE

Buytpu cumBosa «Ilyck —
OCTAHOBKa» MOKET YyKa3bl-
BaTbCd HAaWMMCHOBAHHE cii-
CTBUSL WM (HMJICHTU(DUKATOP
IpOrpaMMbl

r\ﬁ
y

—hz
AB401583

Jeranuzanus HEKOTOPOM
MPOTPaMMBbl, MPEACTAB-
JIEHHOW B JTaHHOU CXeMe
OIHHUM CHMBOJIOM:

XB4 — unentuguka-
TOP MIPOTPAMMBIL;

015 — HOMep mucTa,
r7ie OpOBEJCHO HA4ajo
JIETAA3UPYEMOU
IPOrpPaMMBbI;

B3 — xoopnuHara 30-
HBI JTUCTA

[Ipumensiercs (B oTaMuue OT
Cilydas, KOTrJa HCIOJB3YETCs
cumBon  «IIpenompenenen-
HBI TIpoLieccy») Ui JeTallu-
3a0Md B COCTaBe JAHHOM
CXeMbI Iporpammsl. [leramu-
3upyemasi IporpamMMa Hauu-
HAaeTCsl M 3aKaHYMBACTCS
cumBoJIoM «Ilyck — ocTaHOB-
ka». BHyrpu cumBona, Imo-
CPEACTBOM KOTOPOI'O JETallu-
3UpyeTcsl nporpamma, IpoBo-
JAT TOPU3OHTAIBHYIO JIMHUIO.
B nmanHom mpumepe neranu-
3upyemMasl IporpaMma mpen-
CTaBJICHA MOCPEJICTBOM CHUM-
Bona «lIpoueccy. CneBa Han
TOPU30HTAIIBHOW JIMHUEHN TO-
Melaercss  UACHTU(PUKATOP
JNETATU3UPYEMON  IIpOrpam-
MBI, a CIIpaBa — HOMEp JIUCTa
Y KOOpJIMHATa 30HbI, TIE pas-
MenieH cumBon «Ilyck — oc-
TaHOBKa». BHyTpu cumMBoOna
«Ilyck — ocraHoBkay, 000-
3HAYAIOUIEr0 Havaio JeTallu-
3UpyEeMOM TPOTrPAMMBI, YKa-
3bIBACTCS  WACHTU(PHUKATOP
JTAHHOW IpOrpaMMbl
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[Tpomomkenne Tabmmip 3.23

CDparMeHT CXCMbI

Conepxanue
0003HaYEeHUSI

[IpaBuna npumMeHeHus

=
e

(i

)

2

,ﬂ

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

JAOKYMCHTBI

JIOKYMEHTBI, BBITIOJ-
HEHHBIEC BPYYHYIO

nepGoKapThI

MAarduTHBIC JICHTHI

nep(oIeHTHI

[Tpumensiercs, Kornaa
KaXK710€ U3 0003HAYEHHBIX
MHO>KECTB HOCHUTEIeH
JTAHHBIX 00JIajaeT orpe-
JICJIEHHBIM HabopoM
CBOICTB UM WMeEET JUHUU
MIOTOKOB OJIHOTO BHJAa U
HaTPaBJICHUS
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3.12.5 Ilpumepsl BBIOTHEHHS CXEM JaHHBIX, IPOTPAMM, aIroputMa paboThl CH-
CTeMbI, B3aWMOJICHCTBHS MpPOrpamMM, pPECYpCOB CHUCTEMbl U alrOpUTMa padOTHI

yCTPOMCTBA NMPUBEICHBI HAa pucyHKax 3.27-3.33.

bankoBckue yeku |

Buipl 1eHEKHBIX
MOCTYIUIEHHUH OT
MPOJIaKH OMJIETOB

Tonyuennbie
10 HoYTe

IIpoBepurb
JIeTalu U
UCIIPaBUTh
OLINOKU

CKHX Y€KOB, I10J-

JIeKAIUX BO3BPATY,
¥ CyMM JUISI 3a110JI-
HeHus popm GaH-
KOBCKHX Y€KOB

\

IlepecopTu-
POBKa «I1y-
CTBIX» OAHKOB-
CKHX YEKOB,
MOJIIEXKALHX
BO3BparTy

BankoBckue
YeKd

T

CII0KUTh UTO-
TOBBIE CyMMBI
U COCTaBHUTh
CIIMCOK

«[TycTsie» Oan-
KOBCKHE YEKH

IMepecopTupoBaHHbIe
0aHKOBCKHE YCKH,
TIOJUIeXAIINE BO3BPATY

— T

Crucok 0aHKOBCKUX
YEKOB, MOJIEXKAIIHNX
BO3BPATY, U CYMM JUIS
3aTI0JIHEHHUS] Iy CTBIX
GaHKOBCKHX YEKOB

\/K'

Daiin

1

Hrorossie CYMMBI

Brectu cymmy
B ITyCTOMH YeK
U3 CIHCKA

Hrorossie

CYMMBI

3aroiHeHHbIC
«IIYCTBIC» YEKH

CJOXXHUTHh HTOTOBBIC
CYMMBI ¥ COCTaBUTH
CITHCOK

bankoBckue yeku

Pucynok 3.27 — Cxema JaHHBIX

OTCYTCTBYIOT»

BankoBckue Bupl 1eHexHBIX Ipouecth Buipl n1eHex-
YEeKH TOCTYTIIICHU] JIOKYMEHT HBIX [IOCTYILIE-
OT IPOJaXH OUIIETOB HUH OT 1poja-
KU OWIIETOB
Bsectu HOMEp
Perucrpanys
KJIMEHTA
BHJIOB Jie-
B CYMM
yMMY HEMHBIX
MOCTYIICHHUH
Bankosckue \1/ \l/ \1/
YEKHU
/_
— Crrcok 6aHKOB- TTucemo «buerst buterst

JUIA OTOPaBKH
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Hauajo

MIPOTPaMMBI

Apudmernye-
ckast o0paboTka
BHyTpH OBM

Ilepenaua pe-

3yJIbTaTa B 3a-

TIOMHUHAIOIIEE
YCTPOUCTBO

OcTaHOBKa Mporpam-
MBI TIO Py9YHOMY Iepe-
3ammycKy. Bo3Bpartuth-
Csl K MECTY TIOSIBIICHUS
omuOKA H TOmpodo-

Ilepenaua
ycnemiHa?

BaThb CHOBa
Ha
[lepenats pe3ynb-
TaT U3 3aIlI0MU-
HAIOLIETO YCTPOK- /
cta IIDBM
n KonTtponsHas
cpeiata nepeaaya

ycnemiHa?

( OcTaHoBKa )

Pucynok 3.28 — Cxema rpadudeckas
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Wannuanuzanys,
MepBbIe BXOIHBIE
JTaHHBIE, IepBast

BBIOOpKa
Munnumanusanus
O6uiee ypoBHs N
N
Vposens N Nunuuanusauus
(aiina ypoBHS 1
1
N
Vposets = I/IHI/IL[HanmellLu/m
daitia | YPOBHS
1
Hopwmanbaas o6pa- Hopmanshas obpa- Hopwmanbnas o6pabotka
00TKa JaHHBIX, 60TKa TaHHBIX, JTaHHBIX, BXOJHbIE
BXOJIHbIE TaHHBIE BXOJHbIE JaHHBIE JTaHHbIe, BEIOOpKa
1 moka
HE U3MEHsIeTCs
Bri6opka < - —— 3apepueHue
ypoBHs 1
1 moxa
HE U3MEHseTCs
3aBepIeHne
Bribopka < - P
ypoBHs 1

N roxa He u3zme-
HsETCS

1 moka
HE U3MCHSETCS 3aBepicHne

ypoHs N

3aBeplieHue

Pucynok 3.29 — Cxema nporpaMMsl
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Brizos
0TOOpaXKCHUS

Hauano 3akaza
Ha TOBapbI

Havansnoe
oTtobpaxeHne
UL 3a1poca
orucH

.

3ampoc BXoJ-
HBIX JAHHBIX

JAaHHBIX

Hauansnas o6paboTka

JlanHbie

0TOOpaKEHUsI

udp noxynare-
18, mmdp ToBapa,

daiin

KOJHNYECTBO

TNOoKyHnareJis

OmubKku BBOJA, \
OTBET Ha

3amnpoc

KontponsHslii 3ampoc

J

~

3ampoc

OITUCH, pacpeaCIICHUE
TOBapoOB

Bpemen-

3aka3 mim

[IpoBeputs
3aKas3

CrieruupoBaTh
3aKa3

3ampoc?

3aka3

®daiin ToBa-
pOB, BHECEH-
HBIX B OITUCH

HBIH (aiin
3aKa3yMuKa

D
D

daiinr ToBa-

O0paboTka 3akaza

Cuerta

pOB, BHECEH-
HBIX B OIUCH

N~

R
D

O0paboTKa HAKITaTHBIX

( Komner paboTsl )

Pucynok 3.30 — Cxema anroputma paboThl CHCTEMbI

Daiin
TMIPUHATBIX
3aKa30B

N~



Wndopmarms
OT JIaTYHKOB

WnTtepdeiic «uenopek-
MalluHa

ABTOMaTHYecKoe orpe-
JIeJIeHUe MapIipyTa

i

HneHTHYHOCTD %

MapIIpyTa

Taiimep UCTUHHOTO
BpPEMEHH

JlomoytHEHME TIOJIET-
HBIX TJIAHOB

\

CoBmajenue
MapuipyTa

\4

baza nan-

Mapmpy-

Jonomxenue
MapuipyTa

<< <

Mucruieit )4—

Onpenenexnue Mapii-
pyTa Bpy4HYIO

Tlonér-
HBIC
TUTaHBI

[Ipoueccop
nucties

HBIX

TOB

nepenava ynpaBieHUs (MIOCTOSHHAS)

nepeaaya yrnpanieHus (BpeMeHHas)

nepeaaya ynpasieHus (pepbIBaHKe)

Pucynok 3.31 — Cxema B3auMoJICHCTBHS IPOTrPaMM
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Tabmuna
MIPOBEPKU
JIOCTO-
BEPHOCTH

Pa6ounii " I'naBHbIi
pai é > OpPPEKTHPOBKA < > daitn

Ortuer

Daiin
TpaH3aKUUI

Crmcok omubox

Pucynox 3.32 — Cxema pecypcoB CHCTEMBI

®pOHT CUTHA-
J1a U3 KaHaja
CBSI3H
npumen?

®da3za curnaia
OTCTaeT
OT TaKTOB?

®da3za curnana
orepexaer
TaKThI?

Hert

Jla

BBox ummnynsca Ha CyMMHU-
pyrouii BX0Jl HHTerpaTopa

BBoj nmMITysibca Ha BBIUU-
TaOUIMI BXOJI HHTErpaTopa

Hurerpatop
3aroIHeH?

Wurerparop
3aroJIHEH?

CaBur (asbl TAKTOB NPH-
€MHHKa B CTOPOHY OTIepe-
KEHHS

Casur ¢asbl TaKTOB
IPUEMHUKA B CTOPOHY
OTIePEKCHUS

YcraHoBKa reHepaTopa
B FICXO/JHOE TIOJIOXKEHHE

( Komnen )

Pucynok 3.33 — Cxema anroputMa paboThl yCTPOHCTBA




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 BUJE NPSMOYTOJIbHUKOB WM YIPOIIEHHBIX BHELI-
HUX OYEpTaHH; 3JIEMEHTBI, IPUOOpPHI, anmaparsl — B BUJE YCIOBHBIX I'papUuecKUX
0003HaueHnH, ycTaHOBIEHHbIX cTaHgaproM ECKJ/I, nmpsMOyroinbHUKOB M YNPOIIEH-
HBIX BHEIIHUX o4yepTaHuil. OKOJO M300paKEeHUI yKa3bIBAIOT MO3UIIMOHHBIE 0003HAa-
YEHUs1, IPUCBOCHHBIE UM HA IPUHUUIMAIBHOU CXEME.

BHyTpu ycnoBHBIX Tpadudeckux 0003HAYCHHM YCTpPOICTB, JEMEHTOB, IpPH-
OOpOB W ammapaToB M300pa)karOT BXOJHBIE U BBIXOJHBIC 3JEMEHTHI COEIMHEHUH.
PacnonoxeHnne 37€MEHTOB COECIMHEHUM NPUMEPHO TOJKHO COOTBETCTBOBATH HX
JNEHUCTBUTEIILHOMY PACIIOJIOKEHUIO B YCTPOUCTBE.

[IpuMep BbINIOTHEHUS cXeMbl D4 MOKa3aH Ha pUCYHKE 3.34.

IIpaBas cTeHka JleBas creHka
(pa3BepHyTO) (pa3BepHyTO)
AN A\

EEEE— ~ 12
A
2-1
XS2
Cc2
& 4-1
XS1 R1 A
>—| |
C1 X1 J
_ |_GBl +
g L1 W1 A3l ~o—-H
‘ XT1 XT2

Pucynok 3.34 — IIpuMep BBINONHEHUS CXEMBI cOeAMHEHUH (D4)

3.14 Cxema noakawueHus (I5)

Ha cxeme moka3pIBalOT BHEIIHEE MOJIKIIOUCHUE U3CIIHSI U N300pakaroT ca-
MO H3JEJIUE, €T0 BXOJIHBIC U BBIXOJIHBIC DJIEMEHTHI (COCAUHUTENHN, 3aKHUMBI U T. 11.),
a TaK»e MOJIBOJAMMBIE K HUM KOHIIbI TPOBOJIOB U KaleJiel BHEIIHEr0 MOHTaXa; OKO-
JI0 KaXKJI0T0 MOMEIIAIOT JaHHbIC O MOJKIIOUCHUN U3JIeNIUs (XapaKTePUCTUKU BHEIII-
HUX lenel, aapeca). CoeJMHEHUSI U UX COCTABHBIE YaCTH Ha CXeMe M300paxaroT B
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BHJIE IPSIMOYTOJIBHUKOB, & BXOJIHbIE€ U BBIXOJAHBIE 3JIEMEHTHI (COEIUHUTENN) — B BU-
1€ YCIOBHBIX rpaduyeckux obOo3HaueHui. JlomyckaeTcss uM300pakarh WU3AENHs, a

TaK)K€ BXOJHBIC W BBIXOJHBIC 3JIEMEHTHI B BHC YIPOIICHHBIX BHEIIHUX YePTEkKEH
(pucynok 3.35).
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Pucynoxk 3.35 — IIpuMep BBIMOTHEHHS CXEMbI MOJKIIOYEHHS 3JIEKTPUYECKOT0 Hacoca

Ha cxeme He00X0IMMO yKa3bIBaTh MO3UIIMOHHBIE OOO3HAUECHUS BXOJHBIX U
BBIXOJIHBIX 3JIEMEHTOB, TPUCBOEHHBIC UM Ha MPUHIUITHATBHON CXEME U3/ICIIHSL.

Okoiio YI'O pa3beMoB 0MyCKaeTCsl yKa3blBaTh UX HauMeHoBaHue. [IpoBonaa u
Ka0enn Ha CXeMe TMOKa3bIBAIOT OTNEIbHBIMHU JHHHUSAMU. Pa3spemiaercs ykasbiBaTh B
Buse YI'O Mapku, cedeHHs] U TP HEOOXOJUMOCTH PACIBETKY MPOBOJIOB, a TaKKe
MapKky KabOeleid, Yucio, CeYeHUEe U 3aHATOCTh XKWI. B 3TOM ciydae Ha Moje CXEMBI
9TH 0003HaYEHUS pacu(poBHIBAIOT (PUCYHOK 3.36).
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1 .i. _ 4 13| 4 4 4
2 22,3, 3 . 21,3, 3,3,
:3: 21| .2 . 2. 1] 2 2|2
4 20,1, ol 10,1, 1,1,
:i:
5.
N
e84
9
+10 o
Homep §" d Xapakmepucmuku uenu Homep §" a Xapakmepucmuku yenu
Kkabens f § Kabensa ]o: §
9 1..3 220B, 500y 1 MNMumarHue ®, @,
1.6 | 2208, 500y 23 2 lMumarue @,
7 Brokuposka BH 3 lMumatue @,
8,9 1508 6r10KUposKa 3amycka 4,5 Kormpore moka (+) np.2
10 Brnokuposka BH 1,2 1108, 50y numa+Hue momopa Bl
11...13 | 220B, 500y 3 110B, 507y cueHan “3ksueasn. aHmeHHbI"
14 3emns 4 110B, 50Iy cueHan “AHMeHHbI”
12 15 KoHmponbHbIt mok 28 5 |-110B
16,17 | BpemeHHas 6nokuposka +220 6 +110B 3keusaneHmHasi cmaHuyusi
18, 19 | 220B, 507y 7 |+110B
20, 21 | 2208, 5007y 8 +110B AHmeHHa
22 Briokuposka BH 9 +1108B (c npubopom 34)
23 KoHmposbHbIt MoK 8binpsiMumernsi 1 Oezubarowas
24,25 | Bnokuposka kaHana 44 2 Banyck 1Y
26 CHuxeHue BH 3 Kormpons BH
27,28 | BbicoKkoe HanpsixeHue

Pucynox 3.36 — Cxema moAKIoueHus ¢ TabIUIEei XapaKTepUCTUK Lienei
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3.15 O6mas cxema (96)

Ha cxeMe n300pakatroT yCTpONCTBa U 3JEMEHTHI, BXOJSIIME B KOMILUIEKC, a
TaK)Ke COCJIMHSAIONINE UX MPOBOJIA, KT'YThl U KaOeau. Y CTpOKWCTBA U 3JIEMEHTHI N300-
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:keHUus

Cxema pacrojoKeHus ONpeesieT OTHOCUTENBHOE PACIIOI0KEHUE COCTaBHBIX
YJacTel M3enus, a Mpyu HEOOXOUMOCTH Tak)Ke JKI'yTOB, MPOBOIOB, Kabeneh. Ha cxe-
Me U300pakaroTCsl COCTABHBIC YACTH U3JIETHUS U MPU HEOOXOJUMOCTH — CBI3U MEKIY
HUMH, & TaK)K€ KOHCTPYKIIMS, IOMEIMICHUE WM MECTHOCTh, Ha KOTOPBIX 3TH YacTH
pacnosioxkeHbl. COCTaBHBIE YaCTH U3JIETUsl N300pa)karoT B BUJIC YIIPOIIIEHHBIX BHEIII-
HUX YepPTEeXKEH MM YCIOBHBIX Tpaduueckux 0003HAUYEHUN, KOTOPhIE pacloiaramT B
COOTBETCTBUM C ACHCTBUTENBHBIM Pa3MEUICHUEM YacTel M3JETIus B KOHCTPYKLIHH
WJIM HAa MECTHOCTH (pucyHoK 3.37).

JlormyckaeTcs BBIIOJHSTH OT/ACNIbHbIE KOHCTPYKIIUH, a TaKKe N300pakaTh pas-
pe3bl U J1aBaTh aKCOHOMETpUUECcKoe M300pakeHue yctpoiicTBa. [IpaBuia BbImoHE-

HUS 4YepTeX el JKryToB, KalOelned M MpOBOJOB I ITHUX CXEM YCTaHOBJIECHBI
I'OCT 4.414-75.

Ljum aumanus (%

A\

Peocmam GannachHel P02

Lm rpLGopRLI
4P o BrinoHamens

o J"

ﬁ % \N b Vadenue
= }

\III“""“
f‘ eHepamap NTP200 “

enexmpoOeuaamenb A0-72 3nexmpoderKamens

Pucynok 3.37 — Cxema 3eKTpruecKasi pacroyioKeHHs JIEKTPOCBAPOYHOIO 1OCTa
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3.17 Cxembl 3j1eKTpHYecKUe HM(PPOBOIl BHIYHCIUTEIBbHON TEXHUKH
U MHKPOIIPOLIECCOPHBIX CHCTEM

3.17.1 CtpykTypHBIE CXeMbl UMEIOT OyKBEHHO-IIMPpoBoil koa D1. DyHK1MO-
HaJIbHBIC YaCcTH HAa CXEMax HM300pakaroT B BUJE MPSMOYTOJBHUKOB. [lomyckaercs

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

Tabmuma 3.24 — YI'O niis CTpYKTYPHBIX CX€M BBIYMCIUTEIbHON TEXHUKH

O603HaueHue [Ipumenenue
- 0,25H
Yol =
ST T 3
% / Y cTpoicTBO-HOCUTEND TaHHBIX — Iepdokapra
I
t Y CTpOoNCTBO-HOCUTEID TAHHBIX — NepoJIeHTa
N— /\
T I [Tevaratomiee ycTporcTBO
N— /\
3 o
HakonuTens Ha MarHUTHOM KapTe
L J

@ A Hakonutens Ha MarHUTHOM JICHTE

% HakxonuTens Ha MAarHUTHOM JIHCKE

ﬂE Hakomnwmtens Ha MarHUTHOM OapabaHe
T

3anoMHHaroIee yCTpOiCTBO

CE[ BusyanbsHoe ycTpoilCTBO BBOJIa — BBIBOA
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B cxeme YT'O nomxHbI OBITh YKa3aHbl HANMEHOBAHUS KaX10M (HYHKIIMOHAIb-
HOM YacTu u (WiIM) ee TUN WM ycloBHOe oOo3HaueHue. Hax YI'O momyckaercs ge-
JIaTh TIOSICHUTENIbHBIC HAAMUCH (PUCYHOK 3.38).

OYHKIIMOHAIBHBIE YACTU U JIMHUM B3aUMOCBSI3U M300pa)KartoT JIMHUSIMHU OJIU-
HAaKOBOM TOJIIMHBI. DYHKIIMOHAIBHBIE YACTH AOIYCKAETCA BBIACIATH IITPUXITYHK-
TUPHOMW WJIM CILUIOIIHOM JINHUEH.

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

Croiika C100
/ OmnepatuBHAs
<HyHLT yIpaBiIeHUs Ipowueccop HAMATE
11y200 Biox B400
N bnok 5406
Croiika C101
Bbnok b401 MynbTuiuiekcHblii kKaHan — biok 402
CenexTopHbIf CeneKkTopHBIi CenexTopHbI MyJbTHIIIEKCHBIN
kaHan 1 KaHan 2 MOJIKaHa TOJIKaHAI
T —
v
— FS 1501 B/P. [— Aarduic: 1|
EC-5050 cocrosiHus 1
\/_\
T ~S
v
N —— Hatuuk
v_ | 1
w
i | HaTtuuk ]
‘7 BC-7032 cocrosiHus 1
w
HaTtuuk |
cocrosiHus 1

Pucynok 3.38 — Cxema snektpudeckas ctpykrypnas [I[9BM

[Ipu BBIMOMHEHUH CTPYKTYPHBIX CXEM MHKPOIPOLIECCOPHBIX CUCTEM HEOOXO-
JUMO M300pakaTh MPSIMOYTOJIBHUKH JJISl BCEX BBIMOJHEHHBIX (YHKIHMN B JTaHHOU
cucreme. [locne yero MTPUXITYHKTUPHOU JTUHUEH BBIAEIUTH (YHKIIMOHAIbHBIE Ya-
CTH, BBINOJHSAEMbBIE MHUKPOIPOLECCOPHBIM YCTPOMCTBOM MM MUKpOIIDOBM. Oto
MO3BOJIIET HArJISAHO YTOYHHUTH, KAKME (PYHKIIMH BBIMOJHSAIOTCSA IPOrpaMMHO, a Ka-
KM€ alapaTHbIMU cpeicTBaMu (pUcyHOK 3.39), 4TO B CBOIO 04Yepeab CIIOCOOCTBYET
0osnee rIyOOKOMY MOHUMAHMIO MPOLIECCOB, MPOUCXOIALIUMX B JAHHOHW MHUKPOIPO-
[IECCOPHOM CUCTEME.
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3.17.2 OyHKIIMOHATBHBIE CXEMBl HMEIOT OYKBEHHO-IIU(PPOBOM  KOJ
D2. OyHKUHUOHAIBHBIE YaCTU M3JENHS HAa cXeMe M300pa)xaroT B BUJE MPSIMOYTOb-
HUKOB (puCyHOK 3.40), a NBOMYHBIC JIOTUYECKHE AJIEMEHThl — B COOTBETCTBHM C
['OCT 2.743-91 (pucynok 3.41). JlonmyckaeTcst pyHKIMOHATBHBIC YaCTH U300paXKaTh
B Buje YI'O, npuBeaeHHbIX B TabmuIe 3.25.

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

L=15H.
t [
A

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

I — nenTpansHbIii mpoueccop; BMY — 6510k MUKpPOTIPOIIECCOPHOTO YIIpaBICHHUS;
[MI13Y MK — nocrosiHHOE 3aoMHUHAOIIEe YCTPOUCTBO € MporpaMMaMu padoT;
KP — xoHBeHepHbIN PETUCTP

Pucynok 3.40 — Cxema snextpudeckas GyHKIIMOHATbHAS
MUKPOTIPOIIECCOPHON CUCTEMBI
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Tabmuma 3.25 — YT'O s QyHKIMOHAIBHBIX CXEM BEIYUCIUTEIPHON TEXHUKU

9| 0,25H

O6o3HaueHue [Ipumenenue
T KomOunammonssiii 3yemeHT (obmee 000-
3HAYCHHUE JIJIS DJICMEHTOB THITA CBEPTKHU, H3-

OupaTenbHON CXeMbl, HU(paTopa u Ap.)

JemmdpaTop

Peructp cnBura

CymmaTtop Ha /1Ba yucia

0,25H
25H)
g
o)
7 L | DJIEMEHT MaMsITH
5 MM
H e
1
T
n IIpuopurernas cxema
L [IpropuTeTHAs cXxeMa

o =

—

Cymmatop Ha N yucen

127



Homnyckaercs YI'O GyHKIMOHATBHBIX YacTel moBopaunBath Ha 90°, a Tak-
K€ COBMeIaTh 0003HAaUCHUS! (PYHKIIMOHAJIBHBIX YACTEH, €Ci BXOJbl OJHOW MOJI-
HOCTBIO COOTBETCTBYIOT BXOJaM Jipyroi (cMm. pucynok 3.41). Bayrtpu YI'O yka3biBa-
10T HAaMMEeHOBaHUe (HYHKIIMOHAJIBHOM YacTu U (WJK) yclioBHOE 0003HaueHue. Hanme-
HOBaHWE M 0003HAUCHUE (PYHKIIMOHATBHBIX YaCTeH, N300paKEHHBIX MPSMOYTOJIbHU-
KaMH, PEKOMEHJIYETCS BOUCHIBATH BHYTPh MPSAMOYTOJbHUKOB. COKpalleHHbIE HWIH
YCJIOBHbIE HAUMEHOBAHUS JOJIKHBI ObITh MOSICHEHBI HA TI0JIE CXEMbI B COOTBETCTBUHU
¢ pucyHkom 3.41.

K AU (1...12p — nHdbopmaumnoHHble, 13p — S (3HakK), 14p — «CTpob», 15p — «[lyck»)

DD1 DD2 DD3 DD4
K1551D3 K1551D4 1 Kesomptz o | KseP12
ol | W (00 0 Ll 1—{po[ MPr Tao' gy oDl cPr [aof 57
"V D1 8; D1 5 D1 Q1 ol 17101 Q1 5,
AT o 035 | Al 4|2 Q2 sl 12| B2 Q27 ps]
0 04 5> Brogl 13 | D3 DY
2, 05 — > D4 Q4| e D4 4
065 V1 ;D5 Q5 pg D5 Q5
A3 07 D6 Q6 D6 Q6
08 V2 8 7 o727 D7 Q7
09 — 17 )M 16 )m
;(1) V3 *5B Ipyp *5B Igy;
ABlv1 12 l 14 |pp 14 Bp
ATy Iy v4 C T c |
181 18
h 18 . [p 3np<f R 3in
K155/1H1
1 0051 8 wa
3MBB BB |
YTBB 5 my
16 LA

Pucynok 3.41 — Cxema ssextpudeckas GyHKIIMOHAIbHAS OJI0Ka MemudpaTopoB

Eciau Heob6X0uMO yTOUHUTH COOTBETCTBUE BXOJIOB U BBIXOJ/IOB OIpPE/IEICHHBIM
4acTaM (DYHKIIMOHAIBHON YacTH, COCTABHBIC YACTH MOKA3bIBAIOT TOPU30HTATLHBIMU
JUHUSMU C orpannuutensiMu. Pacnonarator nuHuu Hana (win) nox YI'O coctaBHOM
yacTu (pucyHok 3.42).
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Pucynok 3.42 — ®parMeHT cXeMblI AJIEKTPUIeCKor () yHKIIMOHATBHOU
(G POBOTO YCTPOICTBA

3.17.3 TlpuHnunuansHeie CXeMbl UMEIOT OykBeHHO-M(poBoii kox 3. JIBo-
WYHBIE JIOTUYECKUE JIEMEHTHI Ha cXeMe n300paxaroT B Buae YI'O, MOCTpOECHHBIX MO
npasuiam, yctanoBiaeHHbIM ['OCT 2.743-91 (pucynok 3.43).

Homepa KOHTaKTOB yCTPOMNCTB yKa3bIBAIOTCS HAJl TUHUSMHU CBSI3H PSIIOM C CO-

oTBETCTBYHOIIMMU YI'O JTOrHYeCcKuX 3JIEMEHTOB.
[IpunuunuanbHas cxema ¢ 0003HAYEHHUSIMH 3JIE€MEHTOB IU(POBON BBIYUCIIU-

TEJIbHOW TEXHUKU MOKa3aHa Ha pucyHke 3.44.
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Pucynok 3.43 — Bpemennast tuarpamMma padboTsl IU(PPOBOTO YCTPOUCTBA,

nanpumep BO1, C10.
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MPUBEJACHHOTO HA PUCYHKE 3.42

[Ipn Oonpmoi rpaduyeckoil HACBII[EHHOCTH JUCTOB JOMYCKAaeTCs JEIUTh
1oJIe JINCTA HA KOJOHKH, PSAJbl, 30Hbl WJIU MPUMEHATh MeTOoJ KoopauHart. [Ipu ne-
JIEHUH TIOJIS JIUCTA HA 30HbI KOJIOHKHM 0003HAa4aroT MO BEPXHEH KPOMKE JIUCTa Clie-
Ba HAIpPaBO MOPSAKOBBIMU HOMEPAMH C MOCTOSIHHBIM KOJUYECTBOM 3HAKOB B HO-
mepe (00, 01, ..., 10, ..., 20), a psiAbl — 1O BEPTUKAJIN CBEPXY BHU3 MPOMUCHBIMU
OykBamu JaTUHCKOTO aidaBuTa 3a UCKIOYeHHeM OykB | 1 O B COOTBETCTBUHU C
pucyHkom 3.45. lllupuHy KOJIOHKM NPUHUMAIOT PAaBHON IIMPUHE MUHHUMAIBHOTO
ocHoBaHus noJsg YI'O snemMenTa, a BbICOTY psiia — paBHOM MUHHUMAaJbHOU BBICOTE
YT'O. O6o3HaueHMe 30HbI COCTOUT U3 0003HAYEHUS psifia U 0003HAUYCHUS KOJOHKH,
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3.18 Cxembl B TexHU4YeCcKoi nokymenTanuu ACY

OO6mue TpeboBaHUS K BBIMOJHEHUIO CXEM B TEXHUYECKON JokymeHTaruu ACY
ycranaBnuBaeT ['OCT 24.302—80, cornacHO KOTOPOMY KaXKJIbIil THIT CXE€M HMEET
cBOM KoA: (pyHKIMOHANbHAS (ko1 4A), opraHU3allMOHHON CTPYKTYpHhI (Ko 4b), aB-
tomaTuzauuu (kox 4B), npunuunuaneHas (koa 4/1), cTpyKTypHas KOMILIEKCA TEXHU-
yeckux cpeAcTB (koj 417), coeanHeHni BHEIIHUX MPoBOoJIOK (koa 4E), moakitoueHuit
BHEIIHUX NpoBOJOK (ko1 4)K) u ap.

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

YcnoBHbie rpaduueckue 0003HaUeHUS TeXHUYECKUX cpeacTB ACY B coOTBET-
ctBuu ¢ 'OCT 24.303—80 npuBenens! B Tadnuiie 3.26. Pazmepst YI'O ycTaHOBIEHBI:
b=15a;a=10(15; 20 mm). Coneprxanue cCOOOLICHUN U(HUIH) CUTHAIIOB YKa3bIBAIOT
YCIOBHBIMH 0003HAYCHHUSIMH Ha CBA3SIX MEXKIY JIEMEHTAMHU CXEM.

Tabmuma 3.26 — [Ipumepsl 0003HaAYCHNSI TEXHUICCKUX CPEICTB

O6o3HaueHue HaumenoBanue
©
N
i )
KommiekcHoe yctpoiicTBo (o01iee 0003HaUeHUE)
1,2b
YcTpoiicTBo (0611ee 0003HaYeHuE)
b
0,2a
. [udposast BEIUMCIUTETbHAS MAIITHHA
b
0,2a

Marmmnaa nep(bopauHOHﬁoro BBIUUCINUTEIBHOTO
\ KOMILJIEKCa
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[Tponoipkenne Tadauinl 3.26

O06o03Hayenue HaumenoBaunue

0,2a

V

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

©
N
'9_ o
o o
Y CTpOUCTBO TEPMUHAIBHOE
b
N b
o
YCTponCTBO MOJATOTOBKH TaHHBIX
©
0,2a
//\
© Cnenuanu3upoBaHHas BRIYUCIUTEIbHAS MalllHA

Monynsrop, nemoaynsitop I'OCT 2.737-68
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[Tponomkenne Tabnuip! 3.26

0,9a

O603HayeHue HaumenoBanue
© | Cranuus teneoHHas aBTOMaTHYECKasi, HAIIPUMED
IEKTPOHHOU CHCTEMBI
b I'OCT 2.739-68
< R N
S CraHuus TOMCKOBOTO YCTPOMCTBA
['OCT 2.754-72

X
0,5a

0,5a

Tabo 1151 BI30Ba MepcoHaia

BreruncianureabHBIN KOMILUIEKC

All

[Tepenaromuii aOOHEHTCKHI MYHKT (Ha HECKOJBKO

YCTPOWCTB)

Hakonurens Ha MAarHUTHOM JIEHTE

135



[Tpogomxenue Tabauisl 3.26

OO0o3HaueHue HaummMeHoBaHue

\ / Y CTpoiCcTBO yIipaBieHUs] HAKOTUTEISIMU

Q

BriBogHOE neyartaroniee ycTponcTBO

a
0,3a

UYepTexHblid aBTOMAT (TpadornocTpOUTENb)

Y CTpOUCTBO CONPSKEHMS

BreraucnurenpHas QJICKTPOHHAA KJIaBUIITHAA
MalIruHa

Konuentparop
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[Tponomkenne Tabnuip! 3.26

O0o3Hauenue HaunmeHnoBaHue

QZ Y CcTpoiCTBO 3aLIUTHI OT OMIHOOK

KonupoBanbsH0-MHOXKUTEIBHOE YCTPOMCTBO

O‘O

<> IIpoueccop

3.19 I'papuyeckuii MaTepuaa TMMJIOMHBIX padoT

['paduyeckuii MaTepuan JUIIOMHBIX paOOT BHITIOIHSETCS B BUJIE TJIAKATOB 10
I'OCT 2.605-68. Ha makaTel MOTYT BBIHOCUTHCSI MaTeMaTudeckue (popMyibl, Taod-
JUIBI U BCE BUBI WILTIOCTPAIIMIN: YEPTEXKH, CXeMbl, TpaduKH, OCIIMIIIIOTPAMMBI, ITHK-
JI0- ¥ TaKTOTPaMMBbI, SKpaHHbIe GopMmbl, hoTorpaduu u T. 1. [Imakaram nprucBanBaeT-
cs1 NByxOyKkBeHHBIN KO I1JI W OHU BBIMIOJHSIOTCS B COOTBETCTBUM C TPeOOBAHHUSIMU
paszeinos 2 u 3.

Kaxnpiil miakar q0JoKkeH UMeTh Ha3BaHue. Ha3BaHMs BCeX IUIAKAaTOB BBINOJI-
HSIOTCS €IMHO00pPAa3HO, T. €. BbICOTa OyKB, THN IpudTa, TONIMHUHA JUHUA U KOH-
TPaCTHOCTb Ha BCEX IUIaKaTax JOJKHBI ObITh OJITUHAKOBLIMU.

VYTr10BOI mITAaMI pa3MeniaeTcss Ha 000pOTHOM CTOpoHe Mmiiakarta. [Ipu BbINOJI-
HEHUU IJJaKaTOB C MOMOILIBI0 rpaduyeckux ycTpoicTB BbiBoga [I9BM yrnoBbie
IITaMIbl ¥ BCE HAJIKCHU BBINOJHSIIOTCS TOAbKO Ha [IDBM. [lomyckaercst yrioBbie
IITAMIIbI BBIOJHITH B BUJIE OTAEIBHOIO JOKYMEHTa COOTBETCTBYIOLIETO pazMepa u
aKKypaTHO HaKJIEMBaTh Ha 00OpOTHOM cTOpoHe Iiakata. [Ipu 3TOM Bce HaAmucu u
3anojHeHue Tpad yrioBOTo MITaMra BRIMOTHSIIOTCS TOJIBKO C TIOMOIIBIO IPUHTEPA.

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

[TepBoe u BTOpOE 3BEHBS

| £

<
—
>\
>

2
o Lo
) ‘2 g N\ Ll
1
N 8
X

x= fy(dy, Gz, ;) = Lycosq, + L, cosgy,
y = fy(a, a2l 1) = Lysing + Lysingy,

HCpBOC, BTOPOC U YETBEPTOC 3BCHBA

[P

L1 L2 O

Kunematuueckas Mmoaenb

(A

£ X

X=L,cosq; + L,cos(q; + q,) +tcos(qg; +4, +03)
y = Lysing; + Lysin(gq + d,) + tsin(g; +q, +03)

CuctemMbl KOOpAUHAT

Tpetbe 3BeHO UYeTBEpTOE 3BEHO
/
a 0 Hﬁxz
'}

U =0m + A(:14
=175+ A0, Ls &
Ly X
Loz A<

8 221 231 24

X =1Ll,c0sq; + L,cos(q; + 0,) +tcos(g; + g, + q3)
y = Lysing; + L,sin(q, + q,) + tsin(g; + d, + q3)

JInuenas CTOpPOHA

Pucynok 3.46 — [Ipumep oopmienus miaakaTta
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FYUP XXXXXX XXXIIT1

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

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

CY, ep. 422401

O06oporHas cTopoHa
Pucynok 3.46, muct 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.

cryaenra rp. 422401
Pri6akoBa Uropst iBanoBuua
(pammus, uMsi, OTIECTBO)
220022, Munck, yn. Cyxapesckas, 1. 54, kB. 8

(TIOYTOBBIN HHIEKC U JTOMAITHHIA aJpec)
Jlom. Teneon 213 61 89
Mo0. Tenepon 613 90 14

JAdABJNTEHMNE

[Tpomry yTBEpAUTH TEMY IUIJIOMHOTO MPOEKTA (TUTIIOMHOM paboThI)
(Hy»HO€ IOTYEPKHYTh)

AjanTuBHas TeJaeMeTpUUeCKasl CUCTeMa

« » 200 . [Moamnuce
(mara)

PykoBoguTelb  Menemko Makcum AJleKceeBuy,

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

Mecto pabotsl  PYII «MUHCKHI aBTOMOOHIIbHBIH
3aBOI»

JOIDKHOCTE  BEAYIUNA UHXKEHEP

CyxeOHbIi TenehoH 24416 11

Crax paboThl HA UHKEHEPHBIX JODKHOCTAX 20 JieT

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

Iom. tenepon 263 14 18

Mo6. tenrepon 715 11 15

«Coenacern pykosooums OUNIOMHBIM NPOEKMUPOBAHUEM )
[Toanuch pykoBoauTenst

C BeIycKaromiei kKadeapoil COraacoBaHo « » 200 r.
(nara)

PykoBoauTtens npeaauIuioMHoN npakTuku  [loonuce (H. A. CtonbaHoB)
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MNPUJIOKEHUE b
(o0si3aTesibHOE)
IIpumep opopmiieHUSI TEXHUYECKOTO 3aIaHNUS 10 AUIJIOMHOMY
npoekry (padore) (k mynkry 1.1.10)

MunucrepcTBo oopa3oBanus Pecnyonuku benapych

5 Yupex/enue 00pa3oBaHus
BEJIOPYCCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET MH®OPMATUKHN U PAJUODJIEKTPOHUKUA

DakynbTeT NTuy Kadempa CVY
CnemmaneHocts  1-53 01 07 Cnenmanm3anus 01
YTBEPXIIAKO
3aB. kadenpoii
« » 20 I.
3AJJAHUE

10 TUIVIOMHOMY NPOeKTy (padore) CTyaeHTa

Bonkooii IOnmnun MuxaiiioBHbI

(pammmmust, UMs1, OTIECTBO)

1 Tema mpoekta (paboter):  CHcreMa IporpaMMHOTO YIIPaBIeHUS pe3epoBaHUEM

YTBEPXKACHA IPUKA30M IO YHUBEPCUTETY OT « » 20 1. Ne

2 Cpok cjauu CTYJ€HTOM 3aKOHYEHHOU PaboThI

3 McxonHble JaHHBIC K IPOCKTY:  Ycumme pesanus Fp= 5 kH; MUHUMANBHBI 1uaMeTp

oOpabatbiBaeMOil OKpYKHOCTH Dpin= 100 MM; MakcuManbHasi KOHTypHast CKOPOCTb 00pabOTKH

Vp max = 0,02 M/c; Macca ucoHUTENIBHOrO Mexanu3Ma M = 720 kr; ngeuraremyu — [IBB-112 m;

miar BuHTa P = 10 MM; cuiia npeaBapuTenbHOro Hatsra raiiku Fyg =120 H.

Haznauenue pa3pa60TKH: OLCHUTH BIIMAHUC HCUJACHTUYHOCTHU CIICAAINNX IMPUBOJOB, U3MC-

HEHUM CTaTHYECKHUX MOMEHTOB B HCIIOJIHUTEILHBIX MEXaHU3MAaX 1 APYTux q)aKTOpOB Ha BCIIMYUHY

KOHTYPHOI OMIMOKH, OCYIIIECTBHTH MEPHI IO MOBBIIICHUIO TOYHOCTH HE MeHee uyeM Ha 20 %.

4 Coneprxanue NOSICHUTEIbHOMN 3alUCKU (TIepedyeHb MoAIekKalux pa3paboTke BOIIPOCOB):

Bgenecnaue

1 Cucrema UITY rpynmoit cenapaTHbIX cleIsIIMX NPUBOJOB (hPE3EPHOTO CTAHKA.

2 CHHTE3 CUCTEMBI COTIaCOBAHHOI'O YIIpaBJICHUA.

3 TexHUKO-IKOHOMHYECKOEe 000CHOBaHHE TIPEJIOKEHHH MO COTIIACOBAHHOMY YIPABIICHHIO

MIPUBOJIAMHU.

4 Mepompusitus, obecrieunBaroliye 0e3aBapuitHyro paboTy 000pyI0BaHUS TIPH OTIAIKE PETy-

JIATOPOB COTJIACOBAHHOI'O YIIPABJICHUSA CIICAAIIMMU ITPUBOJAAMU.

3aKIIroYeHne
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5 Ilepedenp rpaguuecKux MaTepHalIoB (C TOYHBIM yKa3aHHEM 0053aTeNIbHBIX YepTexKei):
UYeprex obmero Buaa (BO) — dopmar Al, nucr 1.

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

CTp}IKTypHI)Ie CXCEMBI YIIPABJICHUA IMPHUBOJAMHU ITPW aBTOHOMHOM W COI'JIaCOBAHHOM

ynpasienun (91), popmar Al, mucr 1.

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

PacueTHrbie l"pa(bI/IKI/I TPACKTOPHUH ABUKCHHA KOOPAMHATHOI'O CTOJIA C AC€TAJIBIO U OKCIIEP U~

MeHTajdbHbIe 3aBucuMoctu (PP), popmar Al, nmucros — 2.

6 CoaeprkaHue 331aHUA [0 TEXHUKO-9KOHOMHUYECKOMY 000CHOBAHHUIO.
Pacuer sxoHoMHu4YecKol 23PPEKTHBHOCTH OT BHEAPCHUS PETYIISTOPOB COTTIACOBAHHOTO yIIpaBIie-

HUA CICAAIUMUA DJICKTPOIIPUBOAaMU.

3amanue BbIIall T. JI. CuakeBuu

7 ConeprkaHue 3a/1aHus 110 OXpaHe TPyJla U SKOJOrM4eCKON 0€30I1aCHOCTH, PECYPCO- U IHEPIO-
coeperxxenno. HacToammili myHKT BKJIIOYAETCS B 3a/laHUE Ha MPOEKTUPOBAHUE IO PEIICHUIO0 Ka-
dbenpsl. B aToM citydae HE0OX0IUMO yKa3aTh KOHKPETHOE HANMEHOBAaHUE pa3zena.

Pa3paborate MeponpusTus, odecneunBaromye 6e30nacHy0 HalaaKy obopyaoBanus dpesep-

HOI'O CTaHKa IIPpU ITYCKO-HAJIaTOYHBIX pa60Tax.

3aaHue BblJal JI. A. IletpoB
KAJIEH/IAPHBIN IJIAH
O6bvem Cpok BbI-
HawnmeHnoBaHMe 3TanoB JUIMIIOMHOTO TPOEKTa
Jrarna, MIOJTHEHHUS [Ipumeuanue
(paboTs) % yrana
COop 1 U3yueHrne MaTeprajIoB MO MOBHIIICHUIO
TOYHOCTH (ppe3epoBaHUs 15-20 | 27.01-14.02 BO, 32
Pacuer nnHAMHYECKIX XapaKTEPUCTUK, aHATIN3
TOYHOCTH NMPHUBOJIOB U (pe3epoBaHMs 20—-15 | 17.02-14.03 o1, PP
CuHTE3 perynsTopoB COINIACOBAHHOTO YIpaBJIEHUS,
pa3paboTKa aIrOpUTMOB 20-15 7.03-04.04 21, PP
Pacuer sxoHOMHUYecKOH 3¢ pekTuBHOCTH 15-20 | 07.04-30.04
Pa3paborka MeporpusTHii 1o 6€301MacHOCTH 10 07.05 — 16.05
Odopmienue rpadguueckoro Marepuaia u MosSCHU-
TETHHOW 3aIMUCKH 20 19.05 - 10.06
Jlata BbIIaun 3a/1aHUS PykoBoautenn A. 5. Ponun
3amanne IpUHSIT K UCTIOJTHEHUTO FO. M. Bosikosa
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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:

3aBenytomuii kadenpoit CY
A. TI. Ky3nenos

[NOACHUTEJIbHA A 3ATIMCKA
K IUTUIOMHOMY HPOEKTY
Ha TEMY

JIABEPHASA CUCTEMA ABTOMATHYECKOI'O
COITPOBOXKJIEHMS 110 HAITPABJIEHUIO

BI'VHWP JIIT 1-53 01 07 01 064 I13

Crynent B. M. Cunopenko
PykoBonuteins H. I1. XKypaBcknii
KoHCynpTaHTHI:

om kagheopwvr CY A. B. TlaBnoBa

10 IKOHOMUYECKOU Yacmu I'. A. Xaputanosnu

no oxpane mpyoa (IKOa102u4ecKoll
bezonacHocmu, pecypco- u dHepeo-

coepeoicenuio) JI. A. KopOyT

HopmoxkoHTponep I'. C. BonkoBa

Penenzenr H. I1. UBaHoB
Munck 2010
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NPUJIOXKXEHUE I
(o0s13aTesIbHOE)

IIpumep opopmiieHus nepeyHs 31eMeHTOB (K nyHKTy 1.2.18)

1os3. ~
3
oBo3HA. Haumenosanue S Ilpumeuanue
KonzaeHncaropsl
C1 Ywun tanTanossiii B-6.3 B 10 Mx® + 20 % 1 Epcos
C2,C3 Yun kepamuyeckuid 1206-Y5V-0,1 mx® +80 — 20 % 2 Epcos
C4...C17 Yun kepamuyeckuii 1206-NPO-39 nd + 5 % 14 Epcos
C18...C22 Yun Tantanoseiii C-6.3 B 22 mx® + 20 % 5 Epcos
MuKpocxemMbl
DAl AD7705BR 1 Analog Devices
DA2 ADR127AUJZ-R2 1 Analog Devices
DA3 TPS60111PWP 1 | Texas Instruments
DD1 ADG659YRU 1 Analog Devices
Silicon
DD2 C8051F310 1 Laboratories
DD3 IN74HC273ADW TV Pb 14513714.004-07-95 1
DD4 DS1305EN 1 Maxim
DD5 AT45DB642D-TU 1 Atmel
DD6 IN74HC14AD TY Pb 14513714.004-02-95 1
DD7 IN74HC74AD TY Pb 14513714.004-03-95 1
GB1 Barapes nuruesas CR1220|1HF 1 Panasonic
I'YUP XXXXXX XXXII23
Hzm |Jluem| Ne ooxym.| Iloon. {Jama
Paspab. Heamnos Jlum  Ylucm Ylucmos
1poe. Ilempos ‘ T ‘ 1 37
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
HA1l 3BoHOK mbe3okepamudeckuii 311-25 JDKI'K.433631.003 TY 1
Pesuctopsl
R1, R2 MF-25-2,67 kxOm £+ 0,1 % 2 CumMMeTpoH
R3...R5 | MF-25-249 Om = 0,1 % 3 CummeTpoH
R6...R11 | Yum 1206-10 kOm + 5 % 6 Yageo
R12 Yum 1206-220 Om + 5 % 1 Yageo
R13 Yum 0805-10 Om £+ 5 % 1 CuMMeTpoH
R14 Yumn 0805-1 Om =+ 5% 1 Yageo
VD1...VD4| uon LL4448 TY Pb 07601151.004-94 4
VD5, VD6 | Crabunurpon BZV55-C6V2 TY Pb 07601151.007-95 2
VD7 Jnox MBRO530F1 1 | ON Semiconductor
VT1 | Tpamsucrop FV303N 1 Fa'mhgd Semicon-
uctor
VT2 | Tpausucrop NDT452AP 932-632 Farmel 1 Fa'mhgﬁcfg;“'co”'
XP1 BUJIKA HA IIJIATY USB TYPE B (C8317-04DFHSWO 1
42-708-98 ELFA
XS1 Pozerka na mmary SD-52202-1617 1 | Molex Incorporated
ZQ1 Pesonatop kBapiiessiii Q 1 MI'n MQ1-S-30/50 Jauch
ZQ2 Pesonatop xBapressiii Q 0,032768 MI'n MEA32-12.5-30 Jauch
Jlucm
T'YUP XXXXXXXXXII23 )
Hsm|Jlucm| Ne Ookym. IHoon. |/lama
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MHNPUJIOXKEHUE [
(o0s13aTesIbHOE)
IIpumep opopmiieHNsI BEIOMOCTH JOKYMEHTOB K JHUIIJIOMHOMY
npoexkry (k mynkry 1.2.19)

Ob6osnauenue Haumenosanue Honontumens-
Hble c8e0eHUs.

TeKkCcTOBBIC JOKYMEHTHI

BI'VUP JI1 1-53 01 07 064 I13 T[TosicCHUTEIbHAS 3aITHCKA 78 c.
OT3BIB pyKOBOAUTEIIS
Penensus
AKT 0 BHEJIpEHUH
['paduyeckre JOKYMEHTHI
0} i qIry

['YUP.421415.001BO pesepribi crato€ Dopvar Al
OO0muit BUI
b

VTP 421415.002732 JIOK yIPaBIICHUSI HHCTPYMEHTOM dopyiar Al
Cxema (yHKIOHATbHAS 3JICKTPUIECKast

VP 421415.00331 Cucrema yrpasieHus ppezepoBaHreM dopyiar Al
CxeMa CTpyKTypHas dJIEKTpUUYECKas

I'YUP.421415.00411]1 Cucrema ymipasienus ppesepoBaHreM dopyiar Al
Cxema anroputma (yHKIIMOHUPOBAHUS
TpaexkTopust IBUKEHHS PEXKYILETO UH-

I'VIP.421415.005PP CTPYMEHTa dopmar Al
PacuerHbie popmyibl U rpaduku
TpaekTopust IBH>KEHHS PEXKYILETO HH-

I'VIP.421415.006PP CTpYMEHTa dopmar Al
DKCnepUMEHTaIbHbIE JaHHbIE
IIporpamma «/IBukeHue»

T'YUP.421415.00711/1 porp . dopmar Al
Cxema anroputma

br'yup JI1 1-53 01 07 064 /{1

Hsm. | JL MNe doxym. Hoon. | Hdama Jlum  Vlucm | Jlucmos

Paszpab. Cmydenm 08.06.09 | Cucmema npoepammnozo ynpas- | T| 78 78

Ipos. Pyxogooumens 10.06.09 JeHust hpeseposanuem

T.xonmp. |Koncynomanm 15.06.09 Bedomocme OuNnioMHO20 Kaqbedpa cy

Yme. 3as.xagheopoti 17.06.09
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IHPUJIO’KEHME E
(o0si3aTesibHOE)
IIpumep oopmiieHHs 0T3bIBA PYKOBOAMTEJIA TUIIJIOMHOT0 NPOEKTA
(k mynkry 1.4.1)

OT3bIB
Ha JIUIJIOMHBIN IPOEKT CTYAEHTKH (PaKysbTeTa MH()OPMALIMOHHBIX TEXHOIOTUI
U yIipaBJeHUs YupexaeHus oopazoBanus «benopycckuii rocy1apcTBEHHBIN YHUBEPCUTET
UHPOPMATUKH U PATUOITIEKTPOHUKI
Mockanenko Onbru HukonaeBHbI
Ha Temy: «CucreMa nepeiayu JaHHbIX»

Ha Bpems aumiomMHOro npoekTupoBaHus nepes ctyaeHTkoin Mockanenko O. H. 6b1-
JIa TIOCTaBJICHA 3ajlauya pa3padoTaTh BRICOKOCKOPOCTHYIO CUCTEMY Tepeiaul JaHHBIX IO 3a-
HATBIM TeJIe(QOHHBIM JUHUAM. Tema sBIeTCsS aKTyaJlbHOM, T. K. MHOTHE a0OHEHTHI, UMEIO-
M€ JoMa KOMIBIOTEPHI, AJsl BbIXOJA Ha KOJUIEKTHBHBIE CETH MEpeJauyd JaHHBIX UMEIOT
TOJIBKO TeIe(POHHYIO JTUHUIO CBS3H, MO0 KOTOPOM MOT'YT BECTUCh MHTECHCUBHBIE PAa3TOBOPHI.
[IpoGnema «rmocienHeit MU MPU pa3pabOTKE BHICOKOHA/ICHKHBIX CUCTEM TEperayu JaH-
HBIX SIBJIIETCS. OCHOBHOM IIPU CO3JJaHUU MOJJOOHBIX CUCTEM.

Mockanenko O. H. Ha ocHOBaHMM aHanu3a OOMBIIOTO KOJIMYECTBA CHEIIUATHU3UPO-
BaHHOM JHUTEpaTyphl MpPOHU3BETIa BHIOOP YACTOTHOTO AUamia3oHa /Ui IMepeaadd JaHHBIX B
000X HaINpaBJICHUSIX U MPEIJIOKUIIA IS TIOBBIIIEHUS TOCTOBEPHOCTH Tiepeaun nHpopma-
LMY IPUMEHUTD PEIIAIONIYI0 0OPaTHYIO CBS3b.

B nporecce npoextupoBanus ObUIM pa3padOTaHbl aIrOpPUTMbl (DYHKIIMOHUPOBAHUS,
CTPYKTYpHbIE W MpUHIHUINUATIbHBIE cXeMbl. CHcTema pa3paboTaHa Ha COBPEMEHHOMN Hiie-
MEHTHOH 0a3e ¢ MCI0JIb30BaHUEM PIC KOHTPOJLIEPOB.

[IpuBeneHHbIE pacyeThl U MPOrPaMMHOE O0ECIIE€UEHUE — 3TO PE3YJIbTAT BBICOKOA(-
(bexkTuBHON pabOTHI HAJ TEMOM U YMEHMsI UCIIONIb30BaTh TEXHUUYECKYIO JIUTEPATYPY U MPH-
MEHSTh Ha IPAKTUKE 3HAHUS, TIOIYUEHHBIE 3a r0JIbl 00Y4YEHHUsI B YHUBEPCUTETE.

Pabora Hag mpoekToOM Besach pUTMHUYHO U B COOTBETCTBUHU C KaJleHAAPHBIM Tpadu-
koM. [losicHuTenbHast 3anucka U rpadpudyeckuil Mmarepuan oQopMIIEHbI AaKKYPaTHO U B COOT-
BercTBUU ¢ TpeboBanusimu ECKJI.

Pe3ynbratel, Hody4yeHHbIE B TUIUIOMHOM IPOEKTE, UCIOJIB30BaHbl B Pa3pabOTKe CH-
CTeMbI Mepefaydl AUCKPeTHONH MHGpOpMAaIMH, KOTOpas pPeKOMEHJ0BaHA K CEpPUHHOMY BHI-
MYCKY, O UEM CBUJETEILCTBYET AKT BHEJIPEHUS, PUJIaraeMblil K OSICHUTENbHOM 3aIncKe.

Jumiomasiii npoekT Mockanenko O. H. COOTBETCTBYET TEXHMYECKOMY 3aJaHUIO,
OTJIMYACTCS MIYOOKOM MpopabOTKOW TEeMbl U BBIIOJHEH C MPUMEHEHHWEM COBPEMEHHBIX
IIPOrPECCUBHBIX TEXHOJIOTHM.

Cuanraro, yto Mockanenko O. H. ocBomiia TeXHUKY WH)KEHEPHOTO MPOESKTUPOBAHUSI TEX-
HUYECKUX CHCTEM, TOJrOTOBJIEHA K CaMOCTOSTENbHOU paboTe mo crenumansHocty 1-53 01 07
«H(pOopMALTMOHHBIE TEXHOJIOTUU U YIPABICHUE B TEXHUUECKUX CHCTEMAax» U 3aCIy>KUBAeT IpU-
CBOCHUSI KBATU(PUKAIINN WHXKEHEpa M0 MH(POPMAIIMOHHBIM TEXHOJIOTUSIM U YIIPaBIJICHUIO.

PykoBogurens npoekxra:
I-p TEXH. HAYK, HAYaJIbHUK CEKTOpa

uHpopmanmoHHbIx TexHoioruit HAH benapycn M. H. Peyt
IO CH

23.01.09
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NPUJIOKEHUE K
(00s13aTesIbHOE)
IIpumep opopmiieHns pelieH3UN HA JUIIJIOMHBIH MMPOEKT
(k mynkry 1.4.7)

PELHEH3UA
Ha JUIUIOMHBIN MPOEKT CTyJeHTa (haKynbTeTa HHPOPMAIIMOHHBIX TEXHOJIOTUNA U YIIPaBICHUS
VYupexnenus oopazoBanus «benopycckuii rocyjapcTBEHHbIN YHUBEPCUTET MHDOPMATUKH
U paaunodnexTpoHukn» Pagesnua Cepres lBanoBuda Ha Temy:
«YCTpOICTBO KBAHTOBO-KPUNTOIPaGHUECKOTO 3aKPBITHS HHPOPMALIUN

JunnomHblid TpoekT ctyneHnTa Pamesuua C. M. cocToUT M3 ceMU JMCTOB IrpaduyYeCcKOro Ma-
Tepuasia v 161 cTpaHuIbl TOSICHUTEIBHON 3aMUCKH.

Tema mpoekTa SBISETCS aKTyallbHOM M TIOCBSIIIEHA Pa3pabOTKe CUMILIEKCHOM ¢ aCHHXPOHHO-
CUHXPOHHBIM PEXKHMOM Tepeadn, C KBAHTOBO-KpUTITOrpaguueckoi 3ammroi napopmarun (1aH-
HBIX ¥ PEYH) CUCTEeMBI mepenaun udpoBoi napopmanmu. Pa3paboTka qaHHOTO yCTpoicTBa 00Yy-
CJIOBJICHA HEOOXOAMMOCTBIO CO3/IaHUSI CPEJICTB CBSI3U, HAACKHO 3alIUIIEHHBIX OT HECAHKITHOHUPO-
BaHHOTO JIOCTYIIA.

[TosicuutenpHas 3amKcKa MOCTPOEHA JJOTHYHO U MOCIEA0BAaTEABHO OTpakaeT BCE ATAIbl pas-
pabOTKH B COOTBETCTBUU C KaJCHAAPHBIM IIJIAHOM.

B nosicHuTenbHOM 3amMcKe JOCTATOYHO TOJIHO ClIeJIaH 0030p COBPEMEHHBIX KpUIITOTpaduye-
CKHX METOJ/IOB T€HEpPAIMH CEKPETHOI0 KJF0Ya, YETKO M3JIOKEHBI METOIbl TeHEpALlUU CEKPETHOTO
KJIF0Ya B KBaHTOBOM kpuntorpaduu. Pazpaboransl cxema npoaBHKeHUs HHGOPMAIIMU B KBAHTOBOM
KpunTorpaduu, KOHCTPYKIUH MEepPeIaloIero U MPUHUMAIOIIET0 YCTPONCTB; BBIOPaHbI HCTOUYHUK U
JNETEKTOP €IUHUYHBIX (POTOHOB; MPEIOKEH MEXAHU3M, YIIPABISIOMINUN MOIsIpU3aIMel OTIpaBIise-
MBIX B KaHaJl CBSI3U (POTOHOB, KOTOPBI OCHOBAH Ha MCHOJb30BaHUH OMMOP(HON MbE303JICKTPHYE-
CKOM OaJKM B Ka4eCTBE MUKPOHCIIOJHUTEIILHOTO yCTpoicTBa. [Ipon3BeneH BoIOOpP MeTO1a TIepea-
YW JIBOWYHBIX CHTHAJIOB, pa3pa0O0TaHbl aITrOPUIMBI (YHKIIMOHUPOBAHUS, CXEMBl CTPYKTYpHBIC U
NpUHLIUIIKATIbHBIE. B mpoekTe mpuBeneH IyOOKWH aHAIUTUYECKUN 0030p HAyYHO-TEXHUYECKOU
JUTEpaTyphl, TJIe PACCMOTPEHBI BCE BOMPOCHI, Kacaroluecs TeMbl poekTa. [IpuBeaeHHbIe pacyeTsl
U MPOrpaMMHOE oOecrieuyeHre CBUIETENLCTBYIOT O MIyOOKHX 3HaHMX cryaeHta Panesuua C. 1. B
00J1aCTH TIPOCKTUPOBAHMSI MOJOOHBIX CHCTEM, YMEHUU pabOTaTh ¢ TEXHUUYECKOU JUTEPATYpOd U
MPUMEHSATH Ha MPAKTUKE HAanOOJIee pallMOHATbHBIE PEIICHHUS.

[To kaxxIoMy paszeiny U B I€JIOM TI0 TUTJIOMHOMY MPOEKTY MPUBEIEHBI apryMEHTUPOBAHHBIC
BBIBOJIBI.

[TosicuutenpHas 3amucka U rpaguueckuii Marepuan ohoOpMIIEHBl aKKypaTHO MU B COOTBET-
ctBuu ¢ TpedboBanusmMu ECKJ/I. Cunrtaro, 4To mnpencTaBieHHbIE MaTepPHalbl MOTYT ObITh UCHIOIB30-
BaHbBI MPHU pa3pabOTKE MPOMBINLIEHHBIX CUCTEM, a TAKXKE CTYJACHTaMHU IPU HU3yUYEHUU COOTBET-
CTBYIOIIUX Pa3/elIOB TUCHUILTHHBI « Teopus nepegaun HHGOpMAaIH.

3ameqaHus:

— IpU pacyeTe YHuClIa CTPOUTENbHBIX JUIMH B BbIpakeHUH (7.1) AnmuHA pereHepaTHBHOTO
yuactka npussaTa 80 kM, B TO ke Bpems o T3 paccrosinue nepegaun 10 100 km;

— [PH pacueTe NOMEXOYCTONUMBOCTH HE YKa3aH TUII TOMEX, KOTOPbIE AEUCTBYIOT B JIMHUHU CBSI3H;

— IIPHU_pacyeTe y3ja TaKTOBOW CHMHXpoHHU3amu# (C. 89) oTCyTCcTBYeT 0OOCHOBaHHME BBIOOpA
JeCATUTAKTHOTO peructpa capura DD3.

B menom AWTUIOMHBIA MPOEKT BBHITIOJHEH TEXHUYECKH T'PAMOTHO, 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
kadenpsr U”TAC BI'YUP M. I1. PeBotiok

IIOAITHUCH

23.01.09
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MHNPUJIOXEHUE U
(cmpaBo4YHOE)
IIpumep odopmiieHns1 aKTa BHeAPEHUs Pe3yJbTATOB TUILIOMHOTO
NMPOEKTA B YUeOHbII Mpo1ecc
(k mynkry 1.5.3)

YTBEPXJIAO
[IpopexTop no yuebHoit pabote

E. H. )Kusuniikas
2010 r.

AKT BHEJIPEHUA

pe3yibTaTOB IUILIOMHOTO MPOEKTA B YUEOHBIN MPOIIECC

MBI, HKENOANMCABIINECS: HAaYaJIbHUK YU4EOHO-METOAMUECKOTO YIpPaBIEHUs
Cmupnos B. JI., 3amecturens AekaHa paxkyibrera HHPOPMALMOHHBIX TEXHOJIOTUN U
ynpasieHus 1o yueOHoi padore CronbanoB H. A., 3aBegyrouuii kadenpoit cucrem
yrnpasieHus Mapkos A. B., ¢ oqHO#N cTOpOHBI, 1 ucnoiaHutens ' /1. I'., cTygent
rp. 422402, ¢ npyrou croponsl, coctaBuiu Hactosmmii AKT BHEJIPEHUA pe-
3yJbTAaTOB AUIJIOMHOIO MPOEKTa Ha TEMY: «YCTpoilcTBa HU(POBOH MOAYISLUUUA U
TEMOAYJIALII.

[lo pe3ynpraraM, MOIYyYEHHBIM B JAUILIOMHOM MPOEKTE, MOATOTOBJIEHBI METO-
IUYECKUE yKa3aHUs, OCTaBiIeHA JlabopaTtopHas padota «L{udpoBbie BUIbI MOIYyIS-
uu» no aucuuiuiiae «Tenemexanukay aiisi CTyAeHToB crnernuanbHoct 1-53 01 07
«MH(popMalOHHBIE TEXHOJOTUM U YIIpaBI€HUE B TEXHUUYECKHUX CHCTEMax», paspa-
00TaHa METOJMKA MCCIIEIOBAHMS CIEKTPOB CUTHAJIA U MMOMEXOYCTOMYMBOCTH, MPE-
JI0’)K€HA METOAMKA TeHEPUPOBAHUS MHIUBUYaIbHBIX 3aJaHUM.

VYuebusiii 3pPexT paboThl 3aKIIOYAETCS B MOBBIIIEHUU YPOBHSI TOJATOTOBKH
CTYJICHTOB B 00JIACTH TECOPHUH TIepeaaun nH(OpMaIuu.

1. Havansauk YMY Hcnonaurens
B. JI. CmupHOB . T'. I'nnb

IIoaIIruCh IO Ch

2. 3aM. aekaHa 1o yueOHoi padore PUTuyY
H. A. Cron6anon

oA CH

3. 3aBenyrommii kadeapoit 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 BHEJPCHUH PE3YIbTATOB JUILJIOMHON PabOTHI
Ha TeMy: «CucteMa 00yueHHs KaTuOPOBKH pOOOTORBY
cTyneHTa daKkyabTeTa HHGOPMAIIMOHHBIX TEXHOJIOTHH U yIIPaBICHUS
Yupexaenus oopazoBanus «beaopycckuit Tocy1apcTBEHHBIM YHUBEPCHUTET
UH()OPMATHKU U PATUOITCKTPOHUKI)
Kimmurika Anekcanapa Cepreesuua
B pon3BoACTBO Ha PYII « MuHCKuMiA 3aBOI aBTOMATUYECKUX JIMHUI

PazpabotanHoe mporpaMMHoe oOecrieueHue U MeTouKa KaTMOPOBKH MTPUMEHE-

HbI B CUCTCMC YIIPABJICHUSA IIPOMBIIIJIICHHBIMHA pO6OTaMI/I, YTO ITO3BOJHNJIO 3HAYUTCIb-

HO COKpPAaTUTb BPCM: HA IIOATIOTOBKY IIPOHU3BOJACTBA.

3aM. riaBHOTO nHXXeHepa M3AJI H. . Munun
noaAnucCh
HauvanbHuk nexa C. A. Cepreesn
noaAnucCh
MII
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HNPUJIOKEHUE JI
(o0si3aTesibHOE)
Pa3mepsbl noJieil TeKCTa, pacnosioKeHnue 3aroji0BKoOB,

MOPSAAKOBOI0 HOMepa CTPAHUIIbI HA JiucTe popmaTa A4
(x mynkTam 2.1.2; 2.1.3; 2.2.5; 2.2.6, 2.3.8, 2.9.1 — 2.9.3)

210 MM >

165 mm (e meHee 60 OYKB)

5 3HAKOB Bepxuee nosne 20 mm

250 mm (40 £+ 3 cTDOKH)

2 3ATOJIOBOK BTOPOT'O PA3JIEJIA
MPONOJI)KEHUE 3ATOJIOBKA PA3J/IEJIA

IIpobenvnas cmpoxa
2.1 3aro/10BOK nepBOIro nmoapasaesia

BTOpPOro pasaeja

L IIpobenvnas cmpoxa
TexcT nepBoro noapasaena,

I Ilpobenvras cmpoxa
2.2 3aroJi0oBOK BTOPOIO Noapasaena 3)

Ilpobenvras cmpoxa
2.2.1'TlepBbIil MyHKT mOapa3aena

JleBoe moie 30 MM, HE MeHee

I Ilpobenvras cmpoka

2.2.2 BTopoil MyHKT mopa3zena
BXOJAT CIEAYIONINE OJIOKU:

5 3Ha1<013>

297 MM

6)

NPEbABISIIOTCS TPEOOBAHUS:

103uakos - 1) ;

2) ;

B)

[Ipumeuanue —

[IpaBoe nosne 15 MM, HE MeHee

[Tocnennss cTpoka TekcTa

5 3HaKOB
) TTosicHeHHE CHOCKH

OT HIKHETO Kpast JINCTa 23

Huxnuee none 27 MM
' 110 KOJIOHIUGpHI 17 MM t !
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6 3AT'OJIOBOK HHECTOT'O PA3JIEJIA

IIpobenvnas cmpoka

6.1 3aroJ0BOK IMEpPBOTO MOIpa3/Ieiia MEeCTOro pasaena

6.2 3aroJ0BOK BTOPOTO MOJpa3eiia MIecToro pa3iea
[IpuBeneHHBIM K Bally ABUIraTENIsl MOMEHT
, BBIYHCIIAEM 110 popMyIie

MHEPLUK HAaTPy3KH J KT*M?

Ipobenvnasa cmpoxa
vZ max 6.1
J..=(m+m,)2L——: ( . )
ap ( 1 Z)VEB max
I Ipobenvnasa cmpoxa
rae mp—

mo—

6.3 TexHUKO-3KOHOMUYECKHE TTOKA3aTeIN MPUBEICHBI B TA0IHUIIC 6. 1.
Ipobenvnas cmpoxa

Tabmauua 6.1 — Hazsanue tadauibl
Bropas ctpoka Ha3BaHUsS

IIpumeuanue —

Ilpobenvuas cmpoxa

6.4

[Ipumeuanns

1

2

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

IIpobenvnas cmpoxa |

dopn+d1pn_1+d2p'”_2+...+dn 24 MM (6 UHTEPBAJIOB)

IIpobenvhas cmpoka Y

Ilpobenvnas cmpoka A

y(t) =1J: K (1) [X('[ —7)+n(t- T)]dr 32 mmM (8 uHTEpBAIIOB)
0

Ilpobenvnas cmpoka

IIpobenvras cmpoxa
b p"t +b,p" % +...+Db  p+b,
e(p): 1p 2 an_l lp
dop” +d;p" +...+d,,p+d,

IIpobenvnas cmpoxa Y

32 mm (8 UHTEpBAJIOB)

Ilpobenvras cmpoxa . A
Kug (P)Sx(P)] ] Sni(P)
i=1
Kj*( p) = I#] 48 MM (12 unTEepBaIIOB)
m m m
Sx(P)| 2T 1Sn (®) |+ 1Sn (P

i=1k=1 i=1

k=i |

IIpobenvras cmpoka
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NPUJIOXKEHHUE H
(o0s3aTEIBLHOE)
Ipumep opopmiieHUs CTPAHUIBI OACHUTEILHOM 3alIMCKH
¢ WJIIOCTPAIUeH, PACcIoJIOKeHHOM MeKAy ad3anamMu
(x myHKTY 2.5.3)

B mudpoBoil cucteme ynpaBieHHs, CTPYKTYpHasl CXeMa KOTOpPOM M300pakeHa Ha pu-
CyHKe <HoMmep pucynka>, Berauciautenb CP pomonHeH cnenuanbHoi cekuuer CPS nis BbI-
YHCICHHUS KOJOB CHHYCAa M KOCHHYCA JKEJIaeMOT0 U3MEHEHHS YIJIOBOTO IOJIOKCHHUS . BBI-
xoxHoro Baia cucrteMsl. Kompr Ny =Nycoso # Nyy = Ngsina, rae No— MaciuTabHblil Koz,

COOTBETCTBYIOIIMI 3HAUCHUIO CHHYCA U KOCHHYCA, PABHOMY €JIMHUIIC, 3aHOCSATCS B PETHUCTPHI
RG1 u RG2 coorBeTCcTBEHHO.

CP CPS
RG1 RG2 Uyz U3z
v_ U U |%AueAweMeq
Ul,y UR +—
U2 |2 K(p)|¢— BR
2
A Uy
Us TC
A

IHp06eanaﬂ CTpOKa

Pucynok <nomep pucynxa — noopucynounas noonuce>
[MpobenbHas cTpoka

dakTryeckoe U3MEHEeHHEe yria M0BOpPOoTa [3 Bajla CUCTEMBI Ipeodpa3yeTcst HHIYK-
TocuHOM 7'C B MI3BMEHEHUE aMILUTUTY]] CUTHAJIOB

U, =Up sinBsinogt; U, =U,, cosBsinwgt. (2.1)

OTHU CUTHABI MCIOJIB3YIOTCA B KaueCTBE MCTOYHMKOB TMUTaHUs MpeoOpaszoBaresneit
Ul,, u U2,,, KoTopsle (GOPMHUPYIOT Ha BHIXOAAX CUTHAJIEI

U, =U;Ny;/ Ng = U, sinccospsin gt (2.2)

UZ'=U2NU2/N0=UmCOSOLSinBSin030t. (2.3)

! !

Hemonynarop UR ocyiiecTBiasieT JeTEKTUPOBaHKUE U BbIYMTaHME Moaysned U, uU, .
B pe3ynbTate Ha ero BbIxoze GopMUpyeTCs HanpsiKeHHe

U =|Uy| Uy =Upsin(o—B)- (2.4)
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HPUJIOKEHUE 11
(o0si3aTesibHOE)
IIpumep opopmiieHuss npuioKeHus (K MyHKTY 2.7.3)

Homorpamma i onpeaesieHus ONTHMAJIbHBIX IAPAMETPOB HACTPOUKH
IIN-peryasiTopa no ycJOBHI0O MAKCUMAJIbHOI0 OBICTPOAEHCTBUS

[lepenatounas ¢pyuxius [11-perymnstopa

K,(Ts+1)

WI/I(S): Ts
u

[lepenaTounas GyHKIHMS 0ObEKTA

K06
Tes+1

(o]

—ST

W06 (S) = €

KI/I Ko6

T/t

8,0

6,0

4,0

T/t

2,0 N\ \
KiKos \
1,0

0:8 \
s ~ N

0.4 S

/

0,2

0,1

0,2 0,4 0,6 08 1,0 /Ty
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NPUJIOKEHHUE 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 «Mudpopmannonnas 0a3a
YMY = IIpunoxenne P x CTI».



HPUJIOZKEHUE C
(cmpaBo4YHOE)
IIpuMepsl yCJIOBHBIX 0003HAYECHUI 3JIEMEHTOB, YCTPOMCTB
Ha yj1ekTpuuyeckux cxemax no ECKJI

Tabnuua C.1 — OcHOBHbBIE YCIIOBHBIE 0003HAYEHUS SJIEMEHTOB U YCTPOUCTB
Ha DJICKTPUYECKHUX CXeMax

HaumenoBanue byksenroe ['paduueckoe o0o3HaUEHHE
o003HaYeHHE
1 YcrpoiicTBo (oO1ee
A 0 0
0003HaUYEHHE) - 3
15 20
2 IIpeoOpa3zoBaremnu: B
TPOMKOTOBOPHUTEND BA
=
<|3
3
60°
TepMonapa BK
%Z
3 Konnencatop
MOCTOSSHHOM €MKOCTH C ®
1,5
4 CxeMbl UHTErpajbHbIE: D
aHAJIOTOBbIE DA Cwm. moapazaen 3.5
uudpoBbie DD Cwm. noapasznen 3.4
<
5 Ilpenoxpanurenn FU 10
r
a 7
6 Jlazep G iy
15
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[Tponomkenne Tabnwipt C.1

CUHXPOHHBIN F€HEPaTOp

bykBeHHOE
HaumenoBanue I'paduyeckoe ob6o3HaAUCHUE
0003HaYCHHE
—
77 JlamIiia HaKaJIMBaHUS HL @
R4
8 3BOHOK HA %7
(o]
9 Pene KA
12
R4
10 Karymka M"HAYKTUBHOCTH L M
11 MammuHa 3aeKTprudecKas:
o01ree 0003HaUYECHUE M

TeHEPaTOP MOCTOSTHHOTO TOKA G @
JIBUTATEIIb TOCTOSIHHOT'O TOKa M @
reHepaTop HEPEMEHHOT0 TOKa G

f"'\_‘,
JIBUTATEIb IEPEMEHHOT'O TOKa M

)

) @
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[Tponomkenne Tabmuis C.1

bykBeHHoe I'paduueckoe
Haumenosanue
0003HaueHne 0003HaueHne
CHHXPOHHBIN JIBUTATEIh MS
CenbCHUHBI:
o01tee 0003HaUYEHUE 7
CEJILCUH-TaTIUK X

12 ITpubop AmeKTpor3MepUTEIbHBIN:

1 ® @ﬂ@

MMOKAa3bIBAIOIINH P
peryaupyronmin
15
o <
VHTETPUPYIOIINN
3
10
/N &
13 Ocuummorpad P 1
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[Tponomkenne Tabnuip C.1

HaumenoBanue byksernoe I'paduueckoe o6o3HaUECHHE
0003HaYCHHE
s
14 Pe3ucrop R 10
‘ o
—
15 Beikiroyarens SA ) ‘ \
6 min
3 min . 3 min
1l
16 [lepeknrovyaTenb MHOTOMO3UIU- SA
OHHBIN
©| 4 N
17 JTuon VD 3 ] ©
5
18 Tpan3zucrop VT CwM. pucynok 3.10
19 OnTposn:
OUOIHBIN —
TUPUCTOPHBIA — VD
N CwM. pucynok 3.11
pPE3UCTOPHBIA — —
TPaH3NCTOPHBIN VT
20 CoenrvHeHne KOHTAKTHOE X Cwm. pucyHok 3.7
r
21 I'enepaTop 3BYKOBBIX YaCTOT G =
22 BeipsiMHATE b Uz -1
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[Tponomkenne Tabmuis C.1

MH I1OJIOCaAMH 4aCTOT

() uudp. TexH.

byksennoe
HaumenoBanue Y I'paduueckoe obo3HaueHNE
0003HaYeHHE
23 Moayastop ¢ AByMs. OOKOBBIMH UB(MD) HyANdN
MOJIOCAMHM 4aCTOT Ha BBIXOE () uchp. Texu =
24 JlemomynsiTop ¢ AByMsI OOKOBBI- UR(DM)
i g

25 IMnybCHBIE BUIBI MOYJISIIIAN:

(dazoumMITybCcHas OUM i‘ |j
YaCTOTHO-UMITYJIbCHAS yuM _ﬂ_
AMIUTHTYIHO-UMITYJIbCHAS AVUM _’%l_
BpEMsI-HMITYJIbCHAS BUM , IQ‘ |
ITUPOTHO-UMITYIbCHAS HINM _‘qi
nuQposast Konosas _’—Ii
26 HenpepbIBHBIE BUJIbI MOYIISILIMN:

4acTOTHAs UM /I\ f
dazosas ®M T ¢
aMIUTUTYTHAs AM /I\ A
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[Tponomkenne Tabnuipt C.1

byksennoe
HaumenoBanue y I'paduueckoe obo3HaueHUE
0003HaYeHHE
27 ®unbTp
HWKHUAX YaCTOT OH A
o~
BEPXHHUX YaCTOT OB —
— ,*’ p—
IIOJIOCOBOM [1d ~+
—~-
PEKEKTOPHBIN P® ~
— &
28 Penykrop Q q

29 T1OTOK »KUIKOCTH ’

60°
|

30 IloTok raza

31 JIuann MEXaHUYECKOM CBS3U:
B FUAPABIMYECKUX U ITHEB-
MATHYECKUX CXEMaX o~

B DJICKTPUYCCKUX CXEMaX
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INPUNJIOXKEHUE T
(cmpaBo4YHOE)
Enunuubl pu3nvyecKux BeJUYNH

Ta6muma T.1 — OcHoBHBIE PU3HYECKHUE BEHMYMHBI U eTuHUIBEI CU

Cum- HaumenoBanue | O0Oo3HaueHume

Bennunna Pa3zmepHoCTB
BOJI S IMHUIIBI CAVMHUIIBI

Jnuna / Mertp M, M L
Macca m Kunorpamm KT, Kg M
Bpewms t Cexynnaa C,S T
Cura IeKTpUIECKOro TOKa | Awmmep A A I
TepMmoanHamuueckas TeM-

neparypa T KenbBun K, K Q
Cuna cBeta I Kannena kx, cd J

Ipumeuanue — JlomyckaeTcs MPUMEHATH Takke Temmeparypy Llenscus (0o6o3Ha-
yenwe t), onpenengemyto Beipakenuem t°=T —To, rae To = 273,15 K

Tabnuua T.2 — [IpousBoansie equauIpl CH MexaHuUeCKX BEIMYUH

Cum- HaumenoBanue O6o3nauenue | Pasmep-
Bennuuna
BOJI CIMHUIIBI ¢ JIMHUIIBI HOCTH
[Lnockuit yroa o Pagnan pan, rad —
[Tomanm S | KBaaparTHblii MeTp M2, T2 L2
O6bem V | Ky0Ouueckuii metp M, 1 L3
CKOpOCTh v | Metp Ha cekyHay m/c, m/s LT
Yckopenue a Mertp Ha cekyHIy B
2 2 -2
Vri108Bas cKopoeTh o | KBampare m/c, m/s LT
VrIoBoe yeKOpeHue . | Pamuan na cexynuy pan/c, rad/s T
Cuna Pannan Ha cexyHay B
F KBajipare pan/c?, rad/s? T2
MowMmeHT cHibl M X
HrroTon H, N MLT-
MoOMEeHT uHepLHH (JUHAMU- by o
yeckuit MOMEHT MHEpLIH) ] Heroton-meTp H-M, N'm ML-T
PaGora A Kunorpamm-merp B
KBaJpare Kr - M2, Kg-m? ML?
MomHocTh N P ” o
’ Jxoynb Jx, J ML*T
OHeprus E oo 3
Barr Bt ML“T
JIxoynb JIx, J ML?T -2
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Tabmuna T.3 — IlpousBoausie enunuibl CU 37eKTpUUECKUX U MAarHUTHBIX BETUYMH

O6o03Ha-
HaumenoBanune Pa3zmep-
Bennunna CumBoOII YeHUE
¢ INHUIIBI HOCTh
€ INHUIIBI
KonunuecTBo anekTpuyecTa Q Kynon Ku, C Tl
DIeKTpUYEcKOe HANPSKEHNE U BonbT B,V L2MT31
HanpskeHHOCTB 371€KTpUYECKOro
OIS E Boner Ha MeTp | B/M, V/Im | LMT3I
EMkocTh C CDapa/:[a q), F L72M71T4|2
ConpoTHBJIEeHHE R Om Om, Q | L2MT312
HpOBOI[I/IMOCTB G CumMeHc CM, S L_ZM_1T3|2
Wmrenanc Z Om oM, Q L2MT 312
2T-3
DJIeKTpUYecKasi MOIIHOCTh P Barr Br, W ML-T
DnexTpuyeckasi SHeprus W Joxoyib ik, J ML?T 2
HanpsikeHHOCTh MArHUTHOT'O
HOJIS H Amrep Ha MeTp | A/m, A/m L1
MarHuTHBIH TTOTOK (0] Bebep B6, Wb | L2MT?I
MarsuTHas MHIYKIHS B Tecna Tn, T MT2L
WHIyKTHBHOCTH L Cenpu I'n, H L2MT 2|2
Ta6muna T.4 — [IpousBoansie eauaulibl CH nepnogudeckux mpoIeccoB
HaumenoBanue | OGo3nauenue | Pa3mep-
Bennuuna CumBoa
€ IMHUIIBI CIUHUIIBI HOCTh
daza koacOaHui ¢ Paguan pan, rad -
I[Tepuon T CekyHpa c,S T!
YacroTa nepuoan4eckoro f,v I'epu I'm, Hz T1
nporecca
HacroTa BpameHus n OGOpOT B CEKYHTY cl st T
Koa¢ddunuent 3aryxanus S CeKyHza B MUHYC
HIEPBOM CTENEHN cl st T1
VrioBas yacTora 0 Panuan B cekynny | panlc, rad/s T

164




HPUJIOXKEHUE Y

(cmpaBo4YHOE)
CooTHOlIEeHNEe MEXKAY eTUHNIAMU (PU3NMIYECKUX BeJIUYHH

Ta6muma Y.1 — KoaddunmenTs nepecuera Gu3nuecKux BeIUUHNH

HaumenoBanue CooTHollIeHHE C €TUHUIIAMU
O6o3HaueHue
BEJIMYMHBI cu
[inockuit yrod:
rpajayc 0 1°=0,017 pan
MHUHYTa ! 1'=2,9-10"pan
CeKyH/Ia A 1"=4,8-10%pan
[TomHBIH yTOa, 000pOT — los = 6,28 pan
YacroTa BpalieHus:
000pOT B MUHYTY 00/MUH 1 06/Mun = 1 mun*= 0,0167
000pOT B CEKYHY 00/c ¢t
1o6/c=1ct
VYrioBas CKOpOCTh:
TOJIHBIN YTOJl B MUHYTY — 1 =0,105 pan/c
Cuina, Bec:
JTMHA JUH 1 mua=1-10°"H
KWIOTpaMM-Cuia KT'C I krc =9,81 H
JlaBieHue:
Kunorpamm-cusna Ha KBaJipaTHBIA
CAHTHMET]P Krc/cm? 1 krc/cm? = 98066 I1a
MUJUIUMETP PTYTHOTO €TOJI0A MM PT. CT. I mm pr. cT. = 133,3 I1a
MUJUTUMETP BOJSTHOTO CTOJI0A MM BOJI. CT. 1 MM Bog. cT. = 9,8 Ila
PaGota, sHeprus:
5pr 5pr 1 opr=1-10"" JIx
MouiHoCTh:
JIOIAINHAS CUJIA 7. C. lm.c.=736 Br
5PT B CEKYHILY spr/c 1 spr/c=1-10""Br
Harmpsbkenne (MexaHuueckoe):
KHJIOTPaMM-CHJIa Ha KBaJIpaTHBIN
MUJUTHMETP Krc/Mm?2 1 kre/mMmm2=9,8-106T1a
MOMEHT CUJIBI:
KHJIOTpaMM-CHJIa-METP KI'CM 1 xrem = 9,8 Hm
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HNPUJIOXKXEHUE @
(cmpaBo4HOeE)
AJpaBuThI

Tabmuma @.1 — Pycckuii andaBut

[P}
) a
jas]
mm Vi ol v X| ™ x | S| c|iQ|o|& S x| 3|F| @ | 3| @
8ol &
= e
i
=53
S 25
2 | E |o|L|g X|o| xS |x|g|s|z|ojs|a|o|~[>|e|% |3 |T 0 |F| 0
z |8
o
2|z
mm Ol m| <= M| o gl el =l Z El e o = S x| FJ| | 5| H| & | 3| 2
e | E
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2| E (|| Kl =SS (2|83 20~/ »6 X I3 H v |3l
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= 8 = N
= m B 1o S w
25 |=|8|2|2& 2l a|=|=5|2|E|3| 5| B8 8| e ~B|8| &2 5 &8 =EE
= g & E
= Ol v| N[ R| o X x| S|l o8 R R I 0| 3|0
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2|5
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[Tponomkenne Tadnmmp O.1

TMeuathbic GyKBHI Hasparie PykonucHble OyKBBI byksel Hi;ilgffTHoro
npsiMbIe KypCHBHBIC Oyxs MPOMHUCHBIC | CTPOYHBIC | MPOMHCHBIC | CTPOYHBIC
C) 3 2 9 3 C) 3 3 3

1O 10 {0, 10 10 1O 10 o 0
A s A A s A s A |
Tabnuma @.2 — Jlatunckuit andasur

ITeuatHbie GYKBBI Hassanue PykomnucHeie OyKBbI ByKBHHCIEIIg:g’THOF 0
IIpsAMBIC KYPCHUBHBIC 6yKB IIPOIMHUCHBIC CTPOYHBIC IMPOMUCHBIC | CTPOYHBIC
A a A a a A A a
B b B b 03 B 8 B b
C Cc C c 1 C C C c
D d D d i) D d D d
E e E e e E e E e
F f F f i) F f F f
G g G g 3 (K2) G g G g
H h H h Xa, aml H h H h
I i I i u | i I i
J j J j Hot (5km) J i J ]

K k K k Ka K k K k
L | L I Th L | L I

M | M m M M m M I

N m N n 9H N n N m
0] 0 0] 0 0 [0) 0 (0] 0
P |l p [P |op m P p P P
Q | a | Q. ¢ Ky Q q Q q
R C R r ap R r R r

S S S S 3C S S S S
T t T t T T t T t

U u U u y U u U u
V Vv \Y v B) V v \ v
W w w w TyOITB-B) W W W w
X X X X HKC X X X X
Y y Y y UTpeK Y y Y y
Z z Z Z 3eT y 7 Z z
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Tabmuna @.3 — I'peueckuii andaBut

[TeyaTHble OyKBbI

PyxomnucHbie OyKBBI

BykBbI cTanmapTHOTO
mpudTa

HaszBanue
MpomECHEe CTpOUHbIE 6yKB IIPOIMMCHBIC | CTPOYHBIC IMMPOIUCHBIC | CTPOYHLBIC

A o anbda A a A o
B B Os1a B B B B
r y raMma I 4 r Y
A d AenbTa A o A d
E € AIICUJIOH E P E €
Z ¢ 133Ta Z ¢ z d
H n 3Ta H H n
Q) 0 T9TA o 0 9 @ 0 9
I 1 Hora I l I 1
K K Karra K K K K
A A aMo1a A A A A
M u MIO M u M u
N \Y HIO N v N \Y%
E 3 KCH E 4 E &
0] 0 OMHUKPOH 0, o) (o) 0
I1 o M 7 T n T
P p po P P P p
)y c CUTMa X o )2 o
T T Tay T T T T
c L HTICWIIOH c v G ¥
® 0 bu @ ® P ¢
X X XU X y4 X X
4 \ IcHu 74 /4 ¥ \j
Q ® oMera (o] 0] Q )
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