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1 OPTAHN3AIIUA AUITJIOMHOI'O ITPOEKTUPOBAHUSA

1.1 O01ue MoJI0KEeHUA

1.1.1 IuntomMHbIi poekT (paboTa) SBISETCS BBHITYCKHOM KBaTHU(PUKALMOHHON
paboToif, TmpeacTaBistoONIeH COOOM 3aKOHYCHHYIO CaMOCTOATEIBHYIO HaydHO-
UCCIIEIOBATENLCKYI0, KOHCTPYKTOPCKYIO, TTPOU3BOJCTBEHHO-TEXHOJIOTHYECKYIO, WH-
KEHEPHO-IKOHOMHUYECKYIO MM OpPTaHU3alMOHHO-YIPaBICHUIECKYIO0 pa3paboTKy CTy-
JIEHTa-TUILUTIOMHUKA, TO3BOJIIONIYIO OMPEJSIUTh €r0 TEOPETHUSCKYI0 U TpaKTh4e-
CKYI0 TOTOBHOCTH K BBHITIOJIHCHHUIO COIMAILHO-TIPO(ECCHOHATBHBIX 3a/1a4 0 CIEIH-
AJIBHOCTH (CIICIIHAITN3AIINHN ).

1.1.2 ConepxaHueM OunjiomMHo20 npoekma SIBISIOTCS MIPOCKTUPOBAHKUE U KOH-
CTPYUPOBAHUE U3JIEHS B LIEJIOM UM €r0 (YyHKIMOHAJIBHO 3aKOHYEHHON YacTH, pas-
paboTKa TEXHOJOTMYECKOro Mpolecca MPOU3BOJCTBA, CO3JAHHUE allapaTHO-
IPOrPaMMHBIX CPEJCTB, HaXO0XKJIEHUE MHXEHEPHO-3KOHOMHMYECKOTO U YIpaBJeHYE-
CKOT'O pEUICHHUsI 110 TOBBIMIEHUIO 3()(PEKTUBHOCTU POU3BOCTBA.

1.1.3 ConepxanueM OuniomMHou pabomsl SABIAIOTCS HAYYHBIC U DKCIIEPUMEH-
TaJbHBIEC WCCIENIOBAHUS MO OJHOMY M3 HOBBIX BOIPOCOB B 00JACTH CO3/aHUs TEp-
CIEKTUBHBIX TEXHUUYECKUX CHUCTEM, TEXHOJIOTUYECKUX MPOIIECCOB M MPOU3BOJICTB, UX
UH(POPMAILMOHHOE, AJITOPUTMHUECKOE U MPOrpaMMHOE OOecleueHue; MOUCK HHXKe-
HEPHO-KOHOMHYECKMX M YIPaBJICHUYECKUX pELIEHUH, NOoBbIIatOMMX 3hdexTus-
HOCTb ITPOU3BO/ICTBA.

1.1.4 TemaTuka AUIUIOMHBIX MPOEKTOB M pabOT €XKETroJHO pa3zpadaThIBaCTCS
npoduiupyronmmMu  kKadpeapaMu ¢ y4eTOM CHEHHATbHOCTH CTYACHTOB M JIOJKHA
OBITh CBSI3aHA C PELICHUEM KOHKPETHBIX 3a7ay MPEeANnpUaATUA U OpraHu3anui, Ha Ko-
TOpbIE pacIpeesieHbl CTYyIeHThI (KypcaHThl), uin ¢ TemaTukoid HMP, BbIonHsAEMBIX
B YHUBEPCUTETE U JAPYTUX YUPEKICHUSIX.

Tembl AUTUIOMHBIX TIPOEKTOB (padOT) B 3aBUCUMOCTU OT 00BEMA U CIIOKHOCTH
pelaeMbIX 3a/1ad MOTYT BBITIOJIHATHCS KaK MHIUBUAYAIBHO (OJJHUM CTYJIEHTOM (KYyp-
CaHTOM)), TaK W KOJUIGKTHBHO, €CJIM I BBIMOJHEHHS MpoekTa (paboThl) MpHUBJICKa-
€TCs1 HECKOJIBKO CTYJIEHTOB (KypcaHTOB). [IpuueM niist Kaxaoro cryjeHTa (KypcaHTa)
oTpeeNnsaeTcs: KOHKPETHBIN pa3/iesl KOJJIEKTUBHO BBIMOJIHAEMOT0 MpoekTa (padoThl).
B 3TOM ciiyuae Ha3BaHUE TEMBbI JIOJXKHO COCTOSTH U3 IBYX YacTei: Ha3BaHUS KOJIJIEK-
TUBHO BBITIOJTHSAEMON TEMbI W Ha3BaHUS pa3pabaThiBaeéMON CTYACHTOM (KypCaHTOM)
noaremsl (paszzaena). Mex 1y Ha3BaHUSIMU CTaBUTCS TOUKA.

1.1.5 Tlo kaxnoi TeMe AUIIOMHOTO mpoekTa (paboThl) Kadenpa ompenenseT
pykoBonutensi. PykoBoguTensiMu MOTYT OBITh JIMIIA W3 YKCIa MPOQEcCOpPCKo-
MIPETO/IaBaTeILCKOT0 COCTaBa, a TAK)Ke HAyYHBIE COTPYIHUKH U BHICOKOKBATU(DHUITH-
POBaHHBIE CIICIIMATIMCTHI YHUBEPCUTETA U APYTUX YUPESKIACHUN U IPEATIPUITHI.

B ciiygae He00X0IUMOCTH 1 10 COTJIACOBAHUIO C PYKOBOJUTEIEM JUTUIOMHOTO
poeKTa (IUIIIIOMHOM pPaOOThI) BEIMyCKaromeld Kadeape MpeaoCTaBIseTCs MPaBo
IpUTJanaTh KOHCYJIbTAHTOB MO OTJEIHHBIM y3KOHAMPABIECHHBIM pa3jiejaM ITUTLIIOM-
HOTO MPOEKTAa (TUTIIIOMHOM pabOThI).
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1.1.6 TlepeyeHb TeM TUIIOMHBIX MPOEKTOB (paboT), 0JOOPEHHBIX HA 3acenaa-
HUU KadeIphl, COOOMAIOT CTyACHTaM (KypcaHTaMm) He MO3IHee YeM 3a YEeThIpe Hele-
JIM 10 HaYyaJla MPEeAAUILIOMHON MPAKTHKY.

CryaenTtam (KypcaHTam) IPEIOCTABISETCS MPAaBO BHIOOPA TEMBI JTUILIOMHOTO
npoekTa (pabotel). CTyAeHT (KypCaHT) MOXKET MPEJIOKUTh M CBOIO TEMY C 00s3a-
TEJTHHBIM MTUCHMEHHBIM O00OOCHOBAaHHEM IIeIeco00pa3sHocTH ee pa3paboTku. Omnpene-
JUBIIUCH C TEMOW, CTyAEHT (KypcaHT) 00si3aH HE IO3]IHEEe YEM 3a TPH HEIEIU J10
HayaJia MPeAUITIOMHON MPaKTUKK MOJaTh 3asBJICHUE HA UMS 3aBeyIolIero Kade/-
poil ¢ Tpocb0Ooil YTBEPIUTh TEMY U PYKOBOJUTENS AUILIOMHOTO MpoeKkTa (paboThl).
3asBJIEHUE 3aMOIHAETCS C MOMOIIBIO MPUHTEPA WM MEYaTHBIMHU MPOMUCHBIMU OYK-
BaMHU OT PYKHU.

[Tpumep odopmiieHus 3asBIICHUS PUBEJICH B MPUIIOKEHUHU A.

CryaeHT (KypcaHT) UMEET MpaBoO B T€UEHUE MEPBOM HEAENU MPEAAUILIOMHOM
MPAKTUKU TOCJIC U3YUYEHUS 3aJlaHUsI TIO JUIIJIOMHOMY MPOEKTYy (paboTe) u ¢ coriacus
PYKOBOJMTENIS X0/1aTaliCTBOBATH Mepe] Kadeapoil 0 BHECEHMM U3MEHEHHUI B MEPBO-
HayaJbHOE HA3BAaHUE TEMBI.

1.1.7 TeMbl TUIIIOMHBIX MPOEKTOB (PabOT), X PYKOBOJIUTENH, a TaKKe KOH-
CYJIBTaHThl OT MPO(GUIUPYIOIUX Kaeap MO MPeICTaBICHUIO AEKaHOB (PaKyJIbTETOB
YTBEPKIAIOTCS MPUKA30M PEKTOpa He Mo3aHee 4yeMm yepe3 10 nHel mociie Havaia
MPEAIUIIIOMHON MPAKTUKH.

Ecnu B pganbHeileM Mo yBaKUTEIbHOW MpUYMHE (JOKYMEHTAJIbHO MOJTBEP-
XKJACHHOW) HEOOXOIUMO U3MEHHUTh WM YTOUHHUTh TEMY JMILUIOMHOTO IpoekTa (pado-
ThI), TO JIeKaH (pakyabTeTa Mo MpeACTaBICHUIO Kadeapbl BO30ykKAaeT X0AaTalCTBO O
BHECEHUH COOTBETCTBYIOIIMX M3MEHEHUN B MpuKa3 pektopa. OIHaKO Takue U3MEHe-
HUS BO3MOYHBI TOJIBKO 10 OKOHYAHHSI CPOKa MPEIIUIIIIOMHON MMPAKTUKH.

1.1.8 HanpasieHne Ha MPEAAUIUIOMHYIO TIPAKTUKY CTYACHT (KypCaHT) IOJTy-
Y4aeT B COOTBETCTBUU C BEIOPAHHOM TEMOM AUIIIIOMHOTO ITPOeKTa (padboThl).

[IpenauniaomMHas IpakTUKa MPOBOJIUTCS WHIWBUAYAJIBHO B OpraHU3aIlUU JIIO-
6011 (hopmbl COOCTBEHHOCTH, B €€ CTPYKTYPHOM MOAPA3/IeIEHNH, COOTBETCTBYIOIIEM
npodmtro mpodeccHoHanbHON MOATOTOBKU CTyAeHTa (KypcaHTta). Jliis pyKoBOACTBa
MPAKTUKOW HA3HAYAETCS PYKOBOJIUTENH OT OpraHu3anuu (0OBIYHO BEIYIIHUMA CIIeIra-
JUCT — PYKOBOAUTEND JUILIOMHOTO TIPOEKTA) U PYKOBOJAUTENL OT BBITYCKAIOIIEH Ka-
deapsl (0OBIYHO KOHCYJIBTAHT 10 IUILUIOMHOMY MPOCKTY ).

CtyaeHThl 3a09HOM W JUCTAHITMOHHOW (opM OOYyYECHHS MPEIAUILIOMHYIO
MPAKTUKY MPOXOMST B OPraHU3AIMAX M0 MPOGUITIO CIIEIUATLHOCTH (OOBIYHO 1O Me-
cTy padoTsl) wiu B BI'YUP.

1.1.9 Bo BpeMs mpeaIUIUIOMHON MPAKTUKH CTYACHT (KypCaHT) B COOTBET-
CTBUH C TEMOU AUTUIOMHOTO TIPoekTa (paboThl) 0053aH U3YUUTh TEXHUUYECKYIO TI0-
KYMEHTAIIMIO0, MATEHTHbIE U JUTEPATYPHbIE HCTOYHUKHU, AHAJIOTU IJIAHUPYEMbBIX
pa3paboToK; coOpaTh U CUCTEMATU3UPOBATh UHPOPMAIINIO, HEOOXOAUMYIO IS pe-
[IEHUS] TEXHUYECKUX, IKOHOMUYECKUX, YIPABICHUECKUX U JPYTUX CHEUDUUECKUX
3a/1a4 JUILIOMHOTO MpoeKTa (paboThl), a TakXke Mg pa3pabOTKH MEPONPHUATHH,
o0ecrnieurBaOMIMX 0€30MaCHOCTh TPyAa HJIM SKOJOTHMYECKYI0 O€30MacHOCTb, WIIU
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HEPro- u pecypcocoepexenue. lLlerecooOpa3HOCTh BBEEHUS TAHHOTO pasjelsia B
JTUTITIOMHBIN TIPOEKT ompeenseTcs npodumpyromen kaheapoi.

1.1.10 B Teuenue nepBoi HeAeNU MPEATUNIIIOMHON MPAKTUKU MOCIE YTOYHE-
HUSI CTYJICHTOM (KYpCAaHTOM) JMIIOMHON TEMbl PYKOBOAMUTEIh BBIAAET CTYACHTY
(KypcaHTy) 3aJlaHH€e 10 TUIIOMHOMY MPOEKTY (paboTe), onpeneisieT coaepKaHue u
00beM paszenoB MpoeKTa (padoThl), a TAKKE COCTABJIACT KaJICHIAPHBIN T1aH pabo-
Tbl. UHAMBUIyalIbHBIE 3a/laHUsl 110 BONPOCAM 3KOHOMHUKHM W OpraHU3alldd MpPOU3-
BOJCTBA  CTYACHT-AMIUIOMHUK (KypcaHT) TMOJyd4aeT OT MpenojaBarescii-
KOHCYJIbTAHTOB Kadeap sKoHOMUYecKoro npoduiis. MHauBuyalibHbIe 3aaHUs 110
BOIIPOCY OXpaHbl TPYyAa, UM SKOJIOTUYECKON 0€30MaCHOCTH, WM SHEPTO- U PECypco-
cOepekeHUs CTYACHT-IUIUIOMHUK (KypCcaHT) TOJly4aeT OT MpernojaBaTes-
KOHCYJIbTaHTa MPOGUIHpYIoien Kadeapsl.

CryneHtsl-gurioMHuku crneruanbHoctd 1-28 01 01 «DxoHOMUKA 3JIEKTPOH-
HOro OW3HEca» WHAUBHUIYaJbHbIC 3aJaHUS MO KOHCTPYKTOPCKO-TEXHOJOTHYECKOU
4acTU TOJIy4yaloT Ha Kadeape MNPOeKTUPOBAHUS HHPOPMAITMOHHO-KOMITBIOTEPHBIX
cuctem (ITUKC).

3agaHue B JBYX 9K3E€MIUIApaxX B COOTBETCTBUM C TPeOOBAHUSMHU, H3JI0KECH-
HbIMU B myHKTe 1.2.9, yTBepKaaeTcs 3aBEIYIONIMM BBINYyCKaroled kadeapoil He
MO3/IHEE CpOoKa OKOHYaHWs NpakTuku. [Ipumep odopmieHus 3agaHusl MoKa3aH B
NPWIOKCHUH b (CpOKH BBITTOJIHEHHS 3TAIOB YKa3aHbl YCIOBHO).

[TepBbIit SK3eMILISIp 3alaHUs] XPAHUTCA y CTYyJEHTa (KypCcaHTa) U 3aTeM MOj-
IIMBAETCS B MOSCHUTENIBHYIO 3alUCKy, & BTOPOU IK3EMIUISAP U 3asBJICHHUE CTyAEHTa
(kypcaHnTa) 00 YTBEP)KICHUU TEMbI M PYKOBOIMTENSI XpaHITCS Ha Kadeape B COOT-
BETCTBUU C HOMEHKJIATYypOU JeJl.

B Tedenue mepBo HeAenM NPEAAUIITIOMHOM IPAKTUKU PYKOBOIWUTENH HU-
IUIOMHBIX TIPOEKTOB (paboT) OT CTOPOHHMX OPTaHU3AIMil 3aKIIFOYAIOT JOTOBOP IMO/I-
psAlla Ha BBITIOJIHEHUE TI€IarOrMYeCKON padoThl Ha YCJIOBUSX TTOYACOBOM OIUIATHI TPY-
Jla TI0 HOpMaM, YCTaHOBJICHHBIM B YHUBEPCHUTETE.

1.2 Copep:kanne yacreii IMIJIOMHOT0 NMpoeKTa (padoThl)

1.2.1 JIunimoMHBIN MPOEKT (AUIUIOMHAs paboTa) JOJKEH COCTOSATh U3 Tpaduye-
CKOM 4acTu (4epTexu, TpaduKu, CXeMbl, JUarpaMMbl, TaOJHIIbI, PUCYHKH U JIPYTOU
WJUTIOCTPATUBHBIN MaTepuall) U pacyYeTHO-MOSICHUTEILHON 3aliCKU, BBIIIOJIHEHHBIX B
COOTBETCTBUHU C TPeOOBaHUSIMH CTaHAAPTOB EMuHON CHUCTEMBI KOHCTPYKTOPCKOM,
TexHonornyecko u mporpammuoit mokymentauuu (ECKJI, ECTHA u ECIIA) u
HATJISTHO TIPE/ICTABIISIONINX 3aBEPIICHHYIO PaOOTy U MOTYyUYEHHBIE PE3YIbTaThI.

I'paduueckas yacTh AUIUIOMHOTO MpoekTa (paboThl) MOJKHA OBITH MPECTaB-
JeHa KOMIUIEKTOM KOHCTPYKTOPCKHX, TEXHOJIOTMYECKUX, MPOTPAMMHBIX U JAPYTUX
JOKYMEHTOB Ha yuctax ¢opmara Al. Paspemaetcs Boioupath popmarsr A2, A3 u
A4, xoTopble TOIKHBI OBITH pa3MeIlleHbl Ha 0011eM ucte popmata Al.

OO11ee KOIUYECTBO JUCTOB rpauueckoro mMarepuana (MUHUMYM IIECTh JIH-
cToB gopmara Al) onpenenseT pyKOBOAUTEIb B 3aBUCHMOCTH OT TEMBI JUIZIOMHOTO
npoekTa (pabotel). OObEM MOSCHUTEIBHON 3aMHCKH, KaK MPaBUIIO, JOJKEH COCTaB-
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na1b 60—80 cTpaHull meyaTHOro TEKCTa, 0€3 ydeTa MPUIIOKEHUN CIPaBOYHOTO WIIU
MH(GOPMALIMOHHOTO XapaKTepa.

Brimyckaromue kadenpsl pa3pabaThiBalOT U 00ECHEUHUBAIOT CTYAEHTOB (Kyp-
CaHTOB) METOJAWYECKUMHU YKa3aHUSIMH 1O MOATOTOBKE, OPOPMIICHUIO U 3alIUTE JH-
MJIOMHBIX IPOEKTOB (PaboT) ¢ yueToM crielu(UKH CIIeHuaTbHOCTH.

1.2.2 KoHCTPYKTOPCKHE AOKYMEHTHI BBITIOJNHSIOTCSA C COOMIOACHHEM TpeboBa-
Hui ['OCT 2.605-68 u I'OCT 2.120-73. UYeprexku neraneil MallMHOCTPOCHHUSA
JIOJDKHBI COOTBETCTBOBaTh TeXHUUEeCKUM TpeOboBanusiM CTh 1014-95, ueprexu c6o-
pounsix eaunuil — CTh 1022-96.

Cxembl pazpabateiBatoT B cootrBerctBun ¢ ['OCT 2.701-2008. MoryT uc-
M0JIb30BAThCS IPYTHUE BUJIBI M TUIIBI CXEM, KPOME T€X, KOTOPbIE YCTAaHOBJIEHbI yKa-
3aHHbIM ['OCToM. B Takux ciyyasix HOMEHKJIATypy, HAUMEHOBAHHUS U KOJbI ATHX
BUJIOB ¥ TUIIOB YCTaHABIIMBAET BBIITyCKaroIIas kadempa.

TexXHOTOTUYECKYIO IOKYMEHTAIINIO BBIMOJHSIIOT ¢ COOIOJICHHEM TpeOOBaHUIM
I'OCT 3.1102-81, 3.1104-81, 3.1103-2008, 3.1109-82, 3.1201-85. [IporpammHBbIe
npoaykThl BeimonHs0T o 'OCT 19.701-90.

OdopmiieHre mIaKkaToB JODKHO co0TBEeTCTBOBATh TpeboBanusm ['OCT 2.605-68.

[IpaBuwiia opopmiienus rpaduueckoro Marepuasa, HauboJsiee 4acTo pa3padarhbi-
BA€MOTO B JIMIUIOMHBIX MPOEKTax (paboTax), U3JI0KEHBI B pazjeine 3.

1.2.3 Kaxnapiif JOKyMeHT rpadu4ecKkoil 4acTd AWUIUIOMHOTO TMpoekTa (paboThi)
JIOJDKEH UMeTh 0003HaueHue (mmdp), KOTOPOE BKIIOUAET B ce€0sl YEThIpeXOyKBEHHBIN
kon yHuBepcutera ['YUP; nenumanbubii HOMep mo kiaccudukaropy ECKI
XXXXXX, narmpumep 421233; nopsaAKoBbIi HOMEp rpaduyueckoro Marepuasia, HalpH-
mep 005; Bua u TMN TOKyMeHTa, Hanpumep J1.

[Tpumepsl 0003HAUCHNUS:
['VUP.421233.00121; T'VIP.421415.005PP

1.2.4 TlosicHUTENBHYIO 3aIMCKY BBITIOJIHSIOT Ha JUcTax (opmara A4 ¢ mpuMeHe-
HUEM TeyaTaromx u rpaguueckux ycrpoiicts IIDBM. Pazpemaercs uckirodats paMKu
1 37IeMeHThI opopmiteHus JucToB nosiciuTesbHol 3anucku no ECK]I. [losicautensHas
3anmucka odopmisiercsi B cootBeTcTBUU ¢ Tpedoanusmu ['OCT 2.004-88, 2.105-95,
2.106-96, 7.1-2003.

TpeGoBaHust ¥ TpaBWIa COCTABICHUS TMOSCHUTEILHON 3alMCKU W3JIOKEHBI B
paznene 2.

[TosicHuTenbHas 3amucKa JOJDKHA OBITH MEperieTeHa (3akperjieHa B TBEp-
701 00JI0KKE) WM MOMEIlleHa B CTAHJAPTHYIO MaIKy s JUILIOMHOTO MpPOEKTa
(paboTsr).

OO1ee KOIMYECTBO JTUCTOB MOSICHUTENBHOMN 3allMCKK 0€3 ydeTa MPHIOKECHUN
CIIPaBOYHOTO WM MH(POPMAIIMOHHOTO XapakTepa, Kak mpaBmiio, coctarisier 60—80
CTpaHUI[ TEYaTHOTO TEKCTa, B TOM YHCIIE CTpPAaHUI] MO pasfelny TEXHUKO-
SKOHOMHYECKOro 000cHOBaHUsS — He Oonee 18 % or oOmiero oobema 3amMCKH, IO
pazzieny OXpaHbl TPY/la UK SKOJOTUYECKON 0€30MaCHOCTH, WM 110 SHEPIo- U pecyp-
cocOepexenuto — He 6onee 5—7 % oT obmiero o6beMa 3amucKy.

[lo cormacoBanuio ¢ BbIMycKaroled kadenpoil MOSICHUTENbHYIO 3alUCKy U
rpaduyeckuil MaTepuall paspeniaeTcs BBIMOJIHIATh PYKOIUCHBIM criocoooM. B stom
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citydae 00111ee KOJIMYECTBO JMCTOB TOSICHUTEIHON 3aNiCKA 0€3 IPIIIOKEHUHN JTOJIK-
HO COCTaBJIATh MpUOIU3UTENBbHO 105 cTpanwuil.

1.2.5 TosicauTenpHAs 3aMUCcKa JOHKHA COJAEPIKATh:

— TUTYJIbHBIN JIUCT;

— pedepar;

— 3a/IaHue 0 TUTUIOMHOMY MPOEKTY (padore);

— coJiepKaHueE;

— TIEPEYCHb YCIOBHBIX 0003HAUYCHUN, CHMBOJIOB 1 TEPMHUHOB (€CJIH B 3TOM €CTh
HEO0OXOJIUMOCTh);

— BBejicHUE (ITPEAUCIIOBHE);

— OCHOBHOM TEKCT: pa3felibl, MPEICTABIIAIONINE 0030p UCTOUHUKOB JIUTEPATY-
pBI TI0 TEME; WCIOJIB3yeMbIC€ METOIBI U (WJIM) METOIUKH, COOCTBEHHBIC TEOpPETHYC-
CKHME U JKCIIEpUMEHTAJIbHBIE HUCCIEAOBAHMS; PE3YIbTaThl PACUETOB U MPOEKTUPOBA-
HUS; ONMCAaHUE aJTOPUTMOB W JIPYTUE pa3felbl, onpeaeiaeHHble 3aaanueM. i un-
KEHEPHO-IKOHOMUYECKUX CIEIUATBLHOCTE OCHOBHOM TEKCT OIPEAENIeTCsS BBIMYC-
Karomieu kadeapoi;

— TEXHUKO-2KOHOMUYECKOE 000CHOBaHUE (SKOHOMUYECKHM paszien) MPUHATHIX
pelIeHuil, onpeaeneHne 3KOHOMHUUECKOU 3(Q(EKTUBHOCTH OT BHEAPEHHUS MOJTYYECH-
HBIX pe3yibTaToB. [ MHKEHEPHO-DKOHOMUYECKUX CIEIHUAIBLHOCTEH BMECTO KO-
HOMHUYECKOTO pa3jieia BhIIOJHIETCS KOHCTPYKTOPCKO-TEXHOJOTUUECKUN pa3ielt;

— pazziesl OXpaHbl TPyAa WU SKOJOTMYECKON 0€301MacHOCTH, UM SHEPIo- U pe-
cypcocOepekenns (ykazaTh KOHKPETHOE HAMMEHOBAHHE pa3jieia);

— 3aKJIIOYCHHE;

— CIIUCOK WCIOJIb30BAaHHBIX HCTOYHHUKOB,

— TIpWIOKEeHUS (MPpU HEOOXOAUMOCTH);

— cnenuduxaius (IepeueHb dJIEMEHTOB);

— BEIOMOCTH JJOKYMEHTOB.

VYKka3zaHHyI0 MOCJEI0BATEILHOCTh PEKOMEHIYETCS MPUHSTH 3a MOPSIOK pas-
MEILEHUS 3JIEMEHTOB U YaCTE€W NOSICHUTEIbHOU 3aIMCKHU.

1.2.6 TlosicHuTenbHas 3aMycKa HAYMHACTCS C TUTYJIbHOTO Jucta. OOpaser; Tu-
TYJBHOTO JIUCTA BhIAAETCS Kaeapoil v BHITIOJIHSIETCS TOJBKO C MPUMEHEHUEM Iie-
yaTaroiero ycrpoicrea (npunoxenue B).

HanmenoBanwne kadenpsl 1 GhakyapTeTa CIeIyeT mucaTh 0€3 COKpaIlCHUIA.

HaumenoBanue Ttembl mpoekta (paboThl) MHIIYT MPOMHMCHBIMA OYKBaMH.
HanmeHoBaHMe NOMKHO B TOYHOCTH COOTBETCTBOBATh HA3BAHUIO, YTBEPKICHHOMY
MPUKA30M PEKTOPa MO YHUBEPCUTETY.

Hwxe HauMeHOBaHUS TEeMbI MPUBOAAT 0003HAUYCHHUE TMOSICHUTEIBLHOM 3alUCKH,
KOTOPOE COCTOUT U3 MUPpa JOKYMEHTA, BKIIOUYAIOIIETO MATHOYKBEHHBINA KOJI OpraHu-
3aiuu — BI'YWP; nByxOykBeHHbIN kona Tuna gokymenta: JIT — qumioMHbBINA mpoekT
wi [P — nunioMHas paboTa; Kol KJIaCCU(PUKAUMOHHOW XapaKTEPUCTUKHU CHelHallb-
HocTh 1-XX XX XX; koa cnenpaiuzanui X X; MOPsiAKOBbIA HOMEP TEMBbI, IPUCBOEH-
HBIN NpUKa3oM 1o yHuBepcurety, Hanpumep 008, ¢ nobasnenuem Oyks 113.

[Tpumepsl 0603HaYEHUS MOSCHUTEIBHON 3aMTUCKU:

BI'YUP [P 1-53 01 07 01 064 I13; BI'YUP AII 1-53 01 07 01 008 I13.



ITocne o0o3HaUEeHUS MOSICHUTEIIHLHOM 3aITMCKU CICAYIOT MOAINMCH CTyACHTA,
PYKOBOJUTCIIA, KOHCYJIbTAHTOB U T. .

1.2.7 TuTynbHBIA JUCT BKJIIOYAETCS B OOIEe KOJWYECTBO CTPAHMI] MOSICHHU-
TEJIBHOM 3aIIMCKH, HO HOMEP CTPAHUIIBI HE TTPOCTABIISICTCS.

1.2.8 Pedepar Bomonustor no 'OCT 7.9-95. CnoBo PEDEPAT 3amnuceiBaroT
MPOMUCHBIMUA OYKBaMU MOTYKUPHBIM HIPU(TOM 1O LIEHTPY, CTPAHUIYY HE HyMEPYIOT,
HO BKJIIOYAIOT B 00111€€ KOJIMYECTBO CTPAHUI] TOICHUTEIHHON 3aMUCKH.

B pedepare BbAENAIOT JBE COCTaBHBbIE YacTU: COOCTBEHHO pedepaTuBHYIO U
3aroJIOBOYHYIO.

3arosioBoYHasi 4acTh OTpa)Kae€T HA3BaHUE TEMbl JIUIJIOMHOTO MpOEKTa (Iu-
TUIOMHOM pa®oThI), haMUITUIO CTYyACHTA C UHUIIMAJIAMU U BBIXOJIHBIC JIAHHBIE.

[Tpumep:

CUCTEMA TTO3ULIMOHHOI'O YIIPABJIEHMA IIOBOPOTHOI'O CTOJIA :
nuruioMHubIi ipoekT / B. A. CepreeB. — Munck : BI'VUP, 2012, — n.3. — 79 c., uepre-
*el (rakatoB) — 6 1. popmara Al.

B pedepaTtuBHON YacTh KpaTKO U3Jaraercs CoJep KaHue AUIIOMHOTO MPOEKTa
(mumuiomHOM paboThl). OCHOBHBIMU ACTIEKTaMH B COJIEPKAHUU JOJIKHBI ObITh: Mpe/-
MET MPOEKTUPOBaHUS (UCCIEN0BAHMUS); 1I€JIb pabOThI; TaHHbIE, OTHOCAIIUECS K METO-
J1aM TIPOEKTUPOBAHHUS;, PE3YJIbTaThl U BHIBOBI.

O06neM pedepaTta orpaHUYEH TEKCTOM, KOTOPHIA MOXXHO Pa3MECTUTh Ha OJHOM
CTpaHHIIE TOSICHUTEIHLHON 3amucku. PekoMeHayembiii o0bem pedepara §50-1200
NEYaTHBIX 3HAKOB.

1.2.9 3amaHume 1O AWIUIOMHOMY TMPOEKTY (paboTe) 3amoHSAETCS COTIIACHO
crangaptHoit opme. Ilpumep odbopmieHus 3amaHus TPUBEICH B MPUIIOKEHUU b.
bnank 3amanus 3amoMHSIETCS ¢ MOMOIIBIO MEYaTAIOIIETO YCTPONCTBA MIIM MTEYaTHBIMU
MIPONMCHBIMUA OYKBaMH OT PYKH.

HaumMenoBanust dakynabTeTa U KaQeapbl TUITYT COKPAIIEHHO, CTIEIHATbHOCTD
U CHeIUaIn3alyio 0003HAYAIOT KOJaMHU KIJIACCU(DHUKAIMOHHBIX XapaKTEPUCTUK,
Hanpumep: crnenranbHocTh 1-53 01 07, cnermanuzarus 01.

B mynkTe 3 3amaHus yKa3bIBalOT MCXOIHBIC JAHHBIE K MPOEKTY: PEKUMBI U
yCIOBHS pabOThI, XapaKTEPUCTUKH CUTHAJIOB, BO3JICUCTBUM U T. 1., OCHOBHBIC TTOKa-
3arenu (mapameTphl), KOTOPbIE JOJKHBI OBITh IOCTUTHYTHI MPU MPUMEHEHUHN pa3pa-
0O0TKH, Ha3HAYCHHE Pa3pabOTKHU.

B myHKTE 4 0OTpakarOT HAMMEHOBAHHUS Pa3/IEIOB MOSICHUTEITFHON 3 CKH.

[IyHKT 5 3amaHusi DOHKEH COJAEPKaTh MEPeUeHb rpaduueckoro Marepuaia C
TOYHBIM YKa3aHHEM BHJIa, OpMaTa U KOJIMYECTBA JIUCTOB, a TAK)KE TOYHOE HAMMEHO-
BaHWE KaXIOTO TIaKara.

Bcero B nepeune 10mKHO OBITh yKa3aHO HE MEHEE MIECTH JINCTOB B TMEpecUeTe
Ha opMmar Al.

B 3aBHCHMMOCTM OT TEMbl JUIUIOMHOTO TMpOeKTa (paboThl) HCHOJB3YIOT
BUJIbI KOHCTPYKTOPCKHX JOKYMEHTOB, yka3zaHHeIXx B [[OCT 2.102-68, 2.701-2008,
2.602-95, 2.601-2006 u ap.



MoryT Ucnoab30BaThCs APYTHUE BUIBI U TUIBI CXEM, HOMEHKJIATYypa, HAUMEHO-
BaHUS U KOJIbI KOTOPBIX YCTAHOBJICHBI BBIITyCKatoIIel Kadeapoi.

B xanenmapHoM 1utaHe paboT yKa3bIBalOT HAUMEHOBAHUS STANOB JTUILIOMHOTO
npoekTa (paboThl), UX 00bEM U CPOKHU BBITOIHEHHUS (OTPOLIEHTOBOK).

3amaHnue Mo JUIIJIOMHOMY TPOEKTY (paboTe) W OCHOBHBIE Pa3feibl JOJDKHBI
OBITH COTJIACOBAHBI C KOHCYJIbTAHTAMHU.

JIutieByto 1 0OOPOTHYIO CTpaHHIIBI 3aJlaHUsl HE HYMEPYIOT, HO BKJIIOYAIOT B
oO11ee KOJIMYECTBO CTPAHUL TIOSCHUTENBHON 3aIIUCKH.

1.2.10 Coneprkanre IOMEIIAIOT Cpa3y MOCHE 33alaHus 0 JUTUIOMHOMY TIPOCSK-
Ty (padote). CioBo COAEP)KAHUE nuiyT nponucHeiMu OykBaMH. B conmep:kanue
BKJIFOUYAIOT 3ar0JIOBKU BCEX YaCTEH MOSCHUTENBHOMN 3alMCKH, B TOM YHUCIE Pa3/IeioB
¥ TIOJJPa3/IeTIOB, MPHIOKEHUHN, CTIEU (UK 1 BEIOMOCTh JJOKYMEHTOB.

PacrnonoxeHre 3arooBKOB B COACPKAHUH JOKHO TOYHO OTPaXXKaTh MOCIE0-
BaTEJIbHOCTh U COMOJAYMHEHHOCTh Pa3/IeNiOB U MOIPA3/IEIIOB B TEKCTE MOSICHUTENIBHOM
3aMHCKH.

1.2.11 Brenenue (mpeauciaoBUe) MOMENIAIOT HA OTAEIbHON cTpanuie. CioBo
BBEJAEHWE (ITPEAMCJIOBUE) 3anuckiBaloT NPONUCHBIMU OyKBaMH IO LIEHTPY.
Brenenue (npeaucnoBre) JOKHO ObITh KPAaTKUM U YETKUM, HE JTIOJDKHO OBITH OOIIMX
MECT U OTCTYIUIEHUW, HETIOCPEACTBEHHO HE CBA3AHHBIX C pa3pabaTbIBa€MOM TEMOM.
OObeM BBeJIEHUS HE JOJIKEH MPEBBILIATH ABYX CTPaHUL.

PexomeHyercs crieayroliee coaepaHue BBeACHUS (TIPEAUCIOBHA):

— KpaTKHUI aHaIU3 TOCTUKEHUI B TOM 00J1aCTH, KOTOPOW MOCBSIIEHA TeMa JU-
TUTOMHOT'O MpoekTa (padboThl);

— 1eJb IUTNIOMHOTO MPOEKTUPOBAHUS;

— NPUHIUIIBL, MTOJIOKEHHBIE B OCHOBY IPOEKTHUPOBAHUs, HAYYHOI'O HCCIIEA0BAa-
HUS1, TOMCKA TEXHUYECKOTO PEICHUS;

— KpaTKO€ M3JI0KEHUE COJCPKAHUS pa3/ieioB MOSICHUTENLHOM 3aMCKU ¢ 005-
3aTeNIbHBIM YKa3aHHUEM 3a/1a4, PEIICHUIO KOTOPHIX OHU MOCBSIICHBI.

1.2.12 B 0OCHOBHOM TEKCTE MOSICHUTEBHOMN 3aMMCKN aHATH3UPYIOT CYIIECTBY-
IOILME PEIICHHUS], ONTPEACIIAIOT MYTHU JOCTHXKEHHUS 1IEJIM MPOSKTUPOBAHUS, COCTABIISIIOT
TEXHUYECKUE TPeOOBaHMs, HA OCHOBAHWU KOTOPBIX pa3padaThIBalOT KOHKPETHBIE Me-
TOJAMKU U TEXHUUYECKHE PEIICHMs 3aJlay, MPUHUMAIOT CXEMOTEXHUYECKUE, aIrOpUT-
MUYECKHE, TPOTPaMMHBIE U KOHCTPYKTUBHO-TEXHOJOTUYECKHUE PEIICHUS.

OO61ue TpeboBaHMsI K OCHOBHOMY TEKCTY MOSICHUTENIbHOM 3aIUCKU: YETKOCTb
U JIOTUYecKasi MOCJIeI0BaTeIbHOCTh M3JI0KEHUS MaTepuaia, yOeauTelIbHOCTh apry-
MEHTAIlH, KPATKOCTh U SICHOCTHh (POPMYIUPOBOK, UCKIIOYAIOIINX HEOJHO3HAYHOCTh
TOJIKOBaHUS, KOHKPETHOCTh M3JI0KEHUS PE3YNIBTATOB, JOKA3aTEIbCTB U BHIBOJOB.

1.2.13 3anpemiaeTcsi BKIOYATh B JTUIUIOMHBINA MTPOEKT (paboTy) odiiue cBeje-
HUS U3 y4eOHUKOB, Y4EOHBIX MOCOOMI, MOHOrpaduid, cTaTeil, CUCTeM MOACKa30K
(help), uaTepHET-pECYpCOB U APYTUX UCTOYHHKOB.

1.2.14 B sKOHOMHUYECKOM pa3zjielie, B pa3jiesie OXpaHbl TPYyAa HJIH IKOJIOTHYE-
CKOMl 0€30MacHOCTH, PHEPro- M pecypcocOepexeHns paccMaTpUBAIOTCS BOIPOCHI,
PEAYCMOTPEHHbIE 33JITaHUEM [0 AUILIOMHOMY MPOEKTUPOBAHUIO. [J1s1 MH)XKEeHEepHO-
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OKOHOMMYECKUX CIELUAJIBbHOCTEH pacCMaTpUBAKOTCSA BOIPOCHI, NPENYCMOTPEHHBIE
3a/TaHUEM TT0 KOHCTPYKTOPCKO-TEXHOJIOTHIECKONU YaCTH MPOEKTa (PabOThI).

1.2.15 3akirodyeHue nuiryT Ha oTaeapHou cTtpanuie. Cioro 3AKJIIFOUEHUE
3aIIMCHIBAIOT MPOMUCHBIMU OYKBaMU TOJY>KUPHBIM HIPUGTOM IO IEHTPY CTPOKH.
B 3akmroueHun HEOOXOAMMO TMEPEUUCTIUTh OCHOBHBIE PE3YJIbTaThl, XapaKTePU3YIO-
IIME CTENCHb JIOCTHKECHUS 1IEIU IIPOCKTA U MOBITOKUBAIOIINE €T0 COACPKaHHUE.

PesynbTaThl ciemayer uznarath B (popMe KOHCTAaTalMKU (PAKTOB, UCIIOJIB3YS CIIO-
Ba: «M3YyYCHBD», «MCCICIOBAHBD, «C(HOPMYIUPOBAHBDY, ITOKA3aHOY, «pa3paboTaHay,
«TPETIOKEHAY, KITOATOTOBJICHBD), KA3TOTOBJICHAY, «UCIIBITAHA» H T. TI.

TekcT mepeynciaeHuil JOKEH ObITh KPATKHUM, SICHBIM U COJEP’KaTh KOHKPET-
HBIE JJAHHBIE.

OOBbeM 3aKkiTioueHUs HE JTOJDKEH 3aHMMaTh 00Jiee MOyTOpa-aByX CTpPaHUI] IMO-
SICHUTEJILHOU 3alIUCKH.

1.2.16 CIIMCOK HCIIOJIb3OBAHHBIX MCTOYHUKOB cnenyer odopm-
asth mo ['OCT 7.1-2003. Ilpumeps! opopmiieHns MPUBEACHHI B opasaene 2.8.

1.2.17 TlpaBuna odopmienuss npuioxkeHuit uznoxensl B 'OCT 2.105-95
(cm. mompasnaen 2.7).

1.2.18 TIEPEYEHb J3JIEMEHTOB cxeMm 3leKTpUYecKuX MPHHIMITHAIBHBIX
opopmisiercs o 'OCT 2.701-2008 B Buae caMOCTOSTEIHHOTO TOKyMEHTa Ha OT-
NeabHbIX JHucTax ¢opmata A4 ¥ OMENIaeTCs B MOSCHUTEIBHOM 3amucKe mepesa Be-
JIOMOCTBIO TOKYMEHTOB. [IpuMep odopmiieHus nepedHs J1€MEHTOB IIPUBEICH B MPU-
noxkenun ['. DneMeHTHI pacmojiararoTcsi B MOpsAKE JaTUHCKoro ajndasurta. B nu-
IUIOMHBIX MPOEKTax (paboTax), HE COAEPHAIIMX IICKTPUUECKUX MPUHIUITHATIBHBIX
CXeM, MPUBOAMUTCS TepeueHb 000py/noBaHUs pa3zpadbaTbiBaeMoil WH(OpPMAIMOHHON
CUCTEMBI.

1.2.19 BEJJOMOCTbDH JJOKYMEHTOB co0oTBEeTCTByeT COCTaBy IUILIOMHOTO
npoekTa (paboThl) U SBISAETCS MOCICIHUM OOS3aTEIIbHBIM JINCTOM TOSICHUTEILHOM
3anucku. @opma BegoMocTu U ee odopMIIeHHE TPUBEACHBI B mpuiiokeHun [, rie
0003HauEHUS ¥ HAUMEHOBAHUS JIJIsl TPaPUIECKOTO MaTepuaia JOHKHBI COOTBETCTBO-
BaTh rpadam 1 u 2 pucynka 3.1 0OCHOBHOM HaJMMCH TpaPUIECKON YaCTH.

1.3 O06s13aHHOCTH cTy/AeHTa (KypPCaHTa), pyKOBOAUTEIS U KOHCYJIbTAHTA

1.3.1 CryzaeHT (KypcaHT) 00s13aH:

— CaMOCTOATENFHO BBITIOJHUTH JUIIJIOMHBIN MPOEKT (paboTy) U Mo pe3yJibTa-
TaM MPOEKTUPOBaHMS (pa3pabOTKu) crenaTh Aokian Ha 3acenanuu ['OK;

— 0pOPMUTH MOSICHUTENHHYIO 3aMKUCKY U TPAPUIECKYIO0 YacTh B COOTBETCTBUH
¢ TpeboBanusamu nerictByromux ctanaaproB ECKJI, ECT/I, ECIL/I;

— HECTH MEePCOHATBHYIO OTBETCTBEHHOCTD 3a MPHUHATHIE PELICHUSI U JI0CTOBEP-
HOCTb UX 0OOCHOBAHUS;

— IPUHUMATh y4acThe B pa3pabOTKe 3aJaHUM W 3TalloOB MPOEKTUPOBAHUS, CO-
OJIF0/1aTh CPOKH BBIMOTHEHUS KaJIEHAAPHOTO TJIaHa;
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— ©XKEHEeEeIbHO UH()OPMHUPOBATH PYKOBOJUTENS O XO/€ BHIMOTHEHHS JUIIOM-
HOT'O TpoeKTa (paboThl);

— B YCTAHOBJICHHBIE BBIIMYCKAIOIIEH KaQeapoil CpOKU MPENCTaBIsATh KOHCYIb-
TaHTY OT KadeIpsl BCE BBIIIOJHEHHBIE K ’TUM MOMEHTaM IIPOEKTHbIE MaTepUaIbl JJIs
OIIPOLICHTOBOK.

1.3.2 PykoBoauTesns 00s13aH:

— COCTaBHUTbH U BBIAATH 33JIaHUE M0 AUILUIOMHOMY MPOEKTY (pabote);

— pa3paboTaTh KaJeHJApHBIH MJIaH Ha BECh MEPHOJ] MPOCKTUPOBAHUS;

— PEKOMEH/I0BaTh CTYAEHTY (KypCaHTy) HEOOXOIUMYIO JIUTEPATypy, CIpaBOy-
HbI€ U apXUBHBIE MaTEpHUaJIbl, TAIIOBBIE POEKThI U JPYrHe€ UCTOUYHUKU IO TEME JU-
IJIOMHOTO MIPOEKTa (paboThl);

— TMPOBOAMTH KOHCYJBTAIMH, IPOBEPATH PE3YJIHTATHI PACUETOB M IKCIIEPUMEHTOB;

— KOHTPOJHUPOBATh XOJ BBHIMOJIHEHHUS PAOOTBI M HECTU CBOIO JIOJIIO OTBET-
CTBEHHOCTH 32 €€ BBIIMOJHEHNE BIUIOTH JI0 3aIIUTHI IUMIJIOMHOTO MpoeKTa (paboThl);

— OKa3blBaTh NIOMOIIb B MOATOTOBKE JOK/IaJa 00 OCHOBHBIX pe3yjbTaTax, Io-
JYYEHHBIX B X0J1€ pa3padOTKU TEMbI TUILIIOMHOTO NMPOeKTa (paboThl).

— COCTaBUTH OT3BIB O AUIJIOMHOM IIPOEKTe U paboTe cTyAeHTa (KypcaHTa) Hal
IIPOEKTOM, COTJIacHO MyHKTY 1.4.1.

1.3.3 KoHcynbTaHT OT BhIMyCKaromiel kadeapsl 00s3aH:

— OKa3bIBaTh NMOMOIIb B ((POPMUPOBAHUM 33]a4 MPOEKTUPOBAHUS, OTBEYAIOLIUX
COJICP’KAHUIO CIECIMATBLHOCTH (CIICIUAIU3AIUN );

— KOHCYJIBTUPOBATh MO BOMNpPOCaM BBIOOpa METOJMK pelieHUus chopmyIupo-
BaHHBIX 3aJ1a4, pacyeTa 1 MPOEKTUPOBaHUS, 000OCHOBAHMSI IPUHUMAEMBIX CTYJIEHTOM
(KypCcaHTOM) peIICHUI;

— KOHTPOJUPOBATH CPOKU BBIITOJIHEHHS] OCHOBHBIX 3TalOB MPOECKTUPOBAHUS U
CTaBUTb B U3BECTHOCTH Kadepy 00 MX HAPYLIEHUU U TPUYHUHAX, BBI3BABIINX UX;

— OCYHIECTBJISATh TEXHOJOTHYECKUU KOHTPOIb («T. KOHTp.») rpaduueckoil u
TEKCTOBOM JIOKyMEHTAlWU. TEXHOJOTMYECKUNM KOHTPOJIb IPEAIOJAracT IIPOBEPKY
COOTBETCTBHUSl NPHUHATHIX B IPOLIECCE MPOEKTUPOBAHUS TEXHUYECKUX PELICHUN CO-
CTOSIHUIO Pa3BUTHSI TAaHHOM OTPACIU TEXHUKH, IPOCTOTHI pean3aluu pa3padoTaHHo-
ro u3nenus (IpoayKTa), €ro TEXHOJIOITMYHOCTH, a TAKKE BO3MOXXHOCTH HCIIOJIb30Ba-
HUS B cpepe COBPEMEHHBIX NH(POPMALIMOHHBIX TEXHOJIOTHII;

— NIpUHUMATh yyacTue B paboTe paboueil KOMHCCHH;

— OLICHUTh MOJHOTY JHUIJIOMHOTO MpoeKTa (paboThl), TOTOBHOCTh CTYJIEHTa
(xypcanta) k 3ammre B 'OK u npoundopmuposars 06 3ToM Kadeapy;

— BBIIaBaTh WHIMBHIYAJIBHOE 33JaHUE I10 BOIPOCY OXpaHbl TPYAd, WIH KO-
JIOTUYECKON 0€30MacCHOCTH, WA SHEPTO- U pecypcocOepekeHu .

1.3.4 KoHcynbTaHThI OT Ipyrux Kadenp o0s3aHbl:

— BBIAATh 33/I1aHUE CTYJCHTY B TEUCHHE MEPBBIX ABYX HEAETIb MPEIAUIIIIOMHON
NPaKTUKH;

— KOHCYJIbTHPOBATh CTYJICHTA MO0 TEME 3a/IaHusI B COOTBETCTBUU C YTBEPKJICH-
HBIM IpauKoM;
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— IPOBEPUTH MPABUIIBHOCTH BBIMIOJIHEHUS BBIJJAHHOTO 3a/1aHU;

— MIPEJICTaBUTh 3aBEIYIONIEMY BBIMTyCKarolled kadeapod a0 Havasia pabOThI
pabounx KOMHUCCUN JTOKJIAJHYIO 3alKMCKy O BBIMOJHEHUU KaXKIbIM CTYACHTOM (Kyp-
CaHTOM) COOTBETCTBYIOIIETO pa3jieia JUIJIOMHOTO MPOeKTa (AUIMIOMHON paboThl).

1.3.5 HopMokoHTposep o0s3aH:

— IPOBEPUTH COOJIIOIEHUE B pa3padOTaHHOW JOKYMEHTAalMu HOPM U TpeOoBa-
HUM, YCTAaHOBJICHHBIX B MEXIOCYAApCTBEHHBIX M PECHYOJMKAHCKUX CTaHAapTax, a
TaK)Xe B CTAH/IapTaX YHUBEPCUTETA,;

— MPOBEPUTH COOTBETCTBUE I'papUUECKUX M TEKCTOBBIX TOKYMEHTOB TpeOoBa-
HusiM ctangaptoB ECK/;

— OLICHUTHh YPOBEHb HCIIOJIb30BaHUS B IIPOLiECCE IMPOEKTUPOBAHUS IIPOrpec-
CHUBHBIX METOJIOB CTaHAAPTU3ALMU U YHU(UKALIUH.

HOpMOKOHTpPOJIb OCYLIECTBIISAIOT NPENOAABATEIN YHUBEPCUTETA, HA3HAUCHHBIC
BBIITyCKaroIen kadeapoi.

1.3.6 I'paduky OMpPOIICHTOBOK TUIIJIOMHBIX MPOEKTOB (PpadOT), KOHCYJIbTALIUi
no Hopmam u tpedoBanusm ECKJI, ECT/, ECII/], npenoaaBaTenei-KOHCYIbTaHTOB
pa3pabatbiBatoTCcsl IpouiInpyromed kapeapoil B yCTaHOBIEHHOM MOPSAKE U J0BO-
JSTCSL 10 CBEJICHUS CTYJIEHTOB (KypPCAHTOB).

1.3.7 B cirygae HemoOpOCOBECTHOTO OTHOIICHUS CTy/IEHTA (KypcaHTa) K pabo-
Te Kadeapa MPUHUMAET PEIICHHE O IIeJIeCO00Pa3HOCTH JajbHEWIIe padoThl Ha
MIPOEKTOM, UHPOPMUPYS JIeKaHa PaKyabTeTa.

1.4 TloaroToBKAa K 3aIlMTe JUIJIOMHOIO MPOEKTA

1.4.1 3akOHYEHHBIN AUTUIOMHBIN MPOEKT, MOAMUCAHHBIA CTYJIEHTOM (KypcaH-
TOM) U KOHCYJbTaHTaMH, MPEJCTABISAETCS PYKOBOIUTENI0, KOTOPHIN COCTaBIIsIeT HA
HETO OT3bIB.

B oT3BI1BE pyKOBOIUTENS AUTUIOMHOTO TIPOEKTA TOJKHBI OBITh OTMEYCHBI:

— aKTyaJIbHOCTh TEMbI IUIUIOMHOTO TIpoeKTa (paboThl);

— CTETICHb PEIICHHOCTH TIOCTABJICHHON 3aJ1a4H;

— CTETNEHb CAMOCTOATEILHOCTH U MHUITMATUBHOCTH CTyJIeHTa (KypCaHTa);

— YMEHHE CTyJeHTa (KypCaHTa) MOJb30BaThCs CIEIIUATBHON JTUTEPATYPOH;

— CIIOCOOHOCTH CTyJeHTa (KypCaHTa) K MHKCHEPHON WM HCCIIC0BATEIHCKON
pabore;

— BO3MOXHOCTH MPUCBOEHUS BBITTYCKHUKY COOTBETCTBYIOIIEH KBaTU(DHUKAIINN.

[Tpumep odopmieHus 0T3bIBa PyKOBOAUTENS IPUBEICH B MPMIIOKEHUH E.

1.4.2 JIumuioMHBIN TIPOEKT (paboTy) M OT3BIB PYKOBOJIUTENS CTYIEHT (KypCaHT)
JIOJDKEH TIPEICTaBUTh B PaOOUYYI0 KOMHUCCHUIO /Ui POBEPKU HE MO3/JHEE YeM 3a JBE
Henenu 1o padotel I'OK.

1.4.3 PabGouass kOMHUCCHS TIPOBEPSET COOTBETCTBHME HA3BAaHUS TEMBI MPOEKTa
(paboThl) Ha3BaHWIO, YTBEPKIEHHOMY B MPHKa3€, COOTBETCTBUE COJCPIKAHUS MPOCK-
Ta (paboThl) COACPKAHUIO 3a/J]aHWK Ha MPOCKTHPOBAHHUE, a TAKXKe MOJIHOTY Mpe.-
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CTaBJICHHBIX MaTEPHUAJIOB; 3aCIIyIIMBAET COOOIEHUE CTyJeHTa (KypcaHTa), ompese-
JSI€T €ro TOTOBHOCTH K 3amute B ['OK u cooOaer eMy 0HO U3 peleHnid KOMUCCHH:
— 00 o100peHnn npoekTa (padoThl);
— 0 HETOTOBHOCTH MPOEKTa (pabOThI) K 3aIUTE;
— 0 HEOOXOAUMOCTH 10PAOOTKH (C TOUHBIM YKa3aHHEM TPeOYEMBbIX UCTIPABJICHUM ).
PaGouas komMuccus He paccMaTpuBaeT TUIUIOMHBIM MPOEKT (paboTy) CTyAeHTa
(KypcaHTa), HE BBIIOJHUBIIETO B MOJHOM O0OBEME COOTBETCTBYIOIIMN pa3ziell Mo 3a-
KJTIOYEHHUIO KOHCYJIbTaHTa OT JPYTUX Kadep.

1.4.4 JIns nopaboTku mpoekTa (paboThl) CTYAEHTY (KypCaHTY) MPeI0CTaBIIsICT-
sl CpOK He 6oJiee 0JTHOM HeJeIH.

[Tocne BHeceHUs MCTPABICHUN CTYACHT (KypCaHT) MOBTOPHO MPEACTABIISIET B
pabouyt0 KOMUCCHIO TUILTIOMHBIN MPOEKT (paboTy) i paCCMOTPEHHUS.

1.4.5 Ha ocHOoBaHMU BBIBOJIa paboueii KOMUCCUU JIOMYCK CTyACeHTa (KypcaHTa)
K 3amure (PUKCHpyeTcs MOAMMCHIO 3aBenyloniero kadeapoil Ha THUTYJIHLHOM JIUCTE
NOSICHUTENBHON 3aMMCKU K TUILUTIOMHOMY IpoeKTy (padote). IIpu 3Tom 3aBeayromniuii
kadeapoil UMeeT MPaBo MEPEHECTH 3alUTY AUTUIOMHOTO IPOeKTa (paboThl) CTyIeHTA
(KypcaHTa), HapylIIMBIIErO KaJIEHJApHbIN T1aH, Ha MOCIeIHUN 1eHb padoTel I'OK.

Ecnu 3aBegyronuii kadgeapoil Ha OCHOBaHUM BBIBOJa pabouell KOMHCCUU HE
CUMTAET BO3MOXKHBIM JIOMYCTHTh CTYyJCHTa (KypcaHTa) K 3allWTe, TOT BOIMPOC pac-
CMaTpUBAETCs Ha 3acelaHuu Kadeaphl C y4acTUEM PYKOBOAMUTEIS WM (M) KOHCYJIb-
TaHTa TUIIJIOMHOTO TipoekTa (pabotsl). [Ipu oTpuniaTenbHOM 3aKIrOYeHUU Kadeapbl
BBINIMCKA U3 TPOTOKOJIA 3acelaHusi MPEACTaBIIeTCs 4epe3 JekaHa (axkyiprera Ha
YTBEPXKJICHUE PEKTOPY, MOCIE Yero CTyAeHTa (KypcaHta) UHPOPMHUPYIOT O TOM, YTO
OH HE JIOMYCKAETCS K 3allUTe JUTUIOMHOTO MTPOeKTa (paboThl).

1.4.6 JIunmomHubIi ipoekT (paboTa), JOMYIICHHBIN BhITyCKaomel kapeapoit K
3alllMTe, HAPABJISIETCS] 3aBEAYIOUIUM Kadenpoil Ha peleH3HIo.

PerieH3eHThI TUTIIIOMHBIX TPOEKTOB (PaboT) YyTBEPkKAAIOTCS JEeKaHOM (DaKyJib-
TeTa TI0 TMPEJCTABIICHUIO 3aBEAYIOIIEro Kadeapod u3 dYuciaa MNpodheccopcKo-
MIPETO/IaBaTeILCKOT0 COCTaBa JIPYrux Kadeap, CenuaarucTOB MPOU3BOJICTBA, HAYY-
HBIX YUPEXKICHHM, MEeJarOrHIecKOT0 COCTaBa JIPYTruX BY30B HE MO3JHEE OJHOTO Me-
csilia 710 3allMTHI.

1.4.7 B perieH3uu A0TKHBI ObITh OTMEUCHBI:

— 00BeM MOSICHUTEIHLHOM 3aITUCKH U TPAPUIECKOTO MaTEpHAIIa;

— aKTyaJIbHOCTh TEMbI AUILIOMHOTO ITPOEKTa (paboThl);

— CTEIEHb COOTBETCTBUSI IUIIIOMHOTO MPOeKTa (padoThl) 3aaHUIO;

— JIOTUYHOCTD MTOCTPOCHUS MOSICHUTEITHLHOM 3aITUCKH;

— HanMu4ue 0030pa JUTEPATyphl MO TeME JAUILUIOMHOTO MpoekTa (paboThl), €ro
MOJTHOTA U TIOCJIEI0BATEIbHOCTh aHAIN3a;

— MOJIHOTA OINHWCAaHUSI METOJUKHU pacdeTa WU MPOBEIECHHBIX HCCIEIOBAHUM,
U3JI0KEHHUS] COOCTBEHHBIX PACUYETHBIX, TEOPETUUYECKUX M SKCIEPUMEHTAIbHBIX pe-
3yJbTaTOB, OLIEHKA JIOCTOBEPHOCTHU MOJYYCHHBIX BBIPAXKECHUN U JaHHBIX;
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— HAJIMYME apTYMEHTHPOBAHHBIX BBIBOJIOB IO PE3yibTaTaM JAUILIIOMHOTO MPO-
exta (paboThI);

— MpaKTUYeCKash 3HAYMMOCTh JUIIJIOMHOTO MpoekTa (paboThl), BO3MOKHOCTH
MCTIOJB30BaHUS TIOJYUYEHHBIX PE3yIbTaTOB;

— HEJIOCTATKH M cJIadble CTOPOHBI JUIIJIOMHOTO ITpoeKTa (paboThl);

— 3aMeUaHus Mo O(POPMIICHHIO MOSCHUTEIHLHOW 3aIMMCKU K JUTUIOMHOMY TIPO-
€KTY ¥ CTHJIIO M3JI0’KEHUS MaTepuaa,;

— OTMETKa JUIUIOMHOTO0 mpoekTa (padoTsl) nmo 10-6annpHOM cucTeMe.

[Tpumep odopmiteHus pelieH3uH MPUBEICH B MPHIIOKeHUH K.

1.4.8 CtyneHT (KypcaHT) JOJDKEH OBITh O3HAKOMJICH C PELICH3Hel He MeHee
YeM 3a CYTKH JI0 3alUTHI IpoekTa (padotsl) epen ['OK. M3MeHeHus 110 3aMeYaHusIM
PELEH3€EHTa B TOTOBBIN AUIJIOMHBIN IIPOEKT HE BHOCATCS.

PenieH3us1, OT3bIB PYKOBOJUTENS, aKT (CIIpaBKa) O BHEIPEHUU HE MOALINBAIOT-
CA B MOSICHUTEIBHYIO 3aIUCKy, a npeabsaBisatoTcsa ['DOK kak oTaenbHbIE CaMOCTOSI-
TEJIbHBIC JJOKYMEHTBI.

1.4.9 PykoBoauTeNHM AWIUIOMHBIX MPOEKTOB (paboT) OT CTOPOHHHMX OpraHM3a-
WA U peleH3eHThl 0(QOPMIISIIOT aKT MPUEMKHU BBIMIOJHEHHBIX pabOT COIIACHO JI0TO-
BOPY MOJIpsifia, KOTOPBIA SBJISIETCS OCHOBAHMEM i OIuiaTel TpyAa. [loamucaHubie
akThl caaroT cekperapro [ IK.

1.5 3amuTa ANTMIOMHOT0 MpoeKTa (PadoTh)

1.5.1 K 3ammTe IUIIIOMHOTO TpoeKkTa (paboThl) MOMYCKAIOTCS CTYACHTHI
(KypcaHThI), OJHOCTHIO BHITIOJTHUBIINE YUEOHBIN TUIaH, y4eOHbIE TPOTPaMMBI, TIPO-
IrpaMMBbl TIPAKTHK (B TOM YHCJEC MPEIAUIIIOMHOW MPaKTHKH), CHABIINE TOCYyaap-
CTBEHHBIN 3K3aMeH, BBITTOJTHUBIINE B TTOJTHOM 00BEME 3aJjaHue Ha TUTUIOMHBIN TPO-
eKT (pabory).

JlomycK K 3alIuTe OCYIIECTBISIETCS B COOTBETCTBUM ¢ myHKTamu 1.4.3, 1.4.4 u
1.4.5.

1.5.2 Jlo navamna pa6otel 'OK nexanom ¢akyiapTeTa IpeCcTaBIsSIOTCS CIUCKA
CTYJIEHTOB (KypCaHTOB), AOMYIIEHHBIX K 3alIUTE JUIUIOMHBIX NMPOEKTOB, U yueOHbIE
KapTOYKH CTYAEHTOB (KypCaHTOB) C YKa3aHHEM IOJIYYEHHBIX UMHU OLIEHOK IO H3Y-
YEHHBIM JMCUMIIMHAM, KYpPCOBBIM MpoeKkTam (paboTam), yuyeOHOM M MPOU3BO/I-
CTBEHHOU MPAKTUKAM.

1.5.3 Crynentsl (KypcaHTbhl), JOMYIIEHHBIE K 3alUTE JUIUIOMHOTO MPOEKTa
(paboThl), MUHUMYM 32 OJIMH JICHb JI0 HA3HAYE€HHOTO Kadeapoil THS 3aITUThl JOJDKHBI
SBUTHCS K cekperapio ' DK uist yTouHeHHUsT BpEeMEHHM 3alllUThl, UMes IpU cede Mmosic-
HUTEIBHYIO 3aIMCKY, TpauuecKkuii MaTepual, OT3bIB U PEIICH3HIO.

B I'OK Ttaxke cienyer npeacTaBiiaTh (MpyU HATMYUU) aKThl WU CIIPaBKH (MpHU-
noxenus U, K), moareepxaaroniye HaydyHy U MPAKTUYECKYH 3HAYUMOCTb BBIMOJI-
HEHHOT'0 JIUIUIOMHOTO TpoekTa (paboThl), mepeueHb NMyOJuKanuid U HU300peTeHHI
CTy/eHTa (KypCaHTa).

15



1.5.4 3amuTa TUIIOMHBIX TIPOEKTOB (PaboT) MPOU3ZBOAMTCS HAa OTKPHITOM 3a-
ceganuu ['OK. Ha 3ammTy MOryT OBITh NpHIJAIIEHbl PYKOBOJWUTEIb, PELIEH3EHT,
KOHCYJIbTAHTBI, MPEACTABUTENU NMPEANPUATAN U OPTraHU3aIIIA.

1.5.5 3ammTa AUIUIOMHBIX IPOEKTOB (paboT), cofep:KaHue KOTOPHIX HE MOXKET
OBITH BBIHECEHO Ha 00I1Iee 00CYXKICHNE, TIPOBOIUTCS B YCTAHOBICHHOM TIOPSIKE.

1.5.6 Ha 3ammTy KakIoro TUTIIIOMHOTO TpOeKTa (paboThl) OTBOIUTCS HE 00-
nee 30 muH. J{ns moknIaaa o coiepaHUM TUIIIOMHOTO MpoekTa (paboThl) CTYACHTY
(kypcanty) npenoctasisieTcst Bpemst g0 15 mun. Joxnan Ha 3acemanuu ['OK moxer
OBITH BBIMOJHEH B (OpME MpE3EHTAIUH, MPUYEM KOJMYECTBO CIANIOB OMpeelisieT
aBTOP MPOEKTA.

Crnaiiipl MOTYT COJAEpXKaTh JIONOJHUTEIbHBIE MaTEpHAJIbl, PACKPBIBAIOLINE
0COOEHHOCTH TEMbI JUIUIOMHOTO MpoeKTa (paboThl), 3a/1a4ll MPOEKTUPOBAHUS, CYTh
BBIIIOJIHEHHBIX TEOPETUYECKUX, SKCIEPUMEHTAIBHBIX M HWH)KEHEPHBIX PEIICHMM, a
TaK>K€ BBIBOJIbI, 3aKJIIOYEHUE U MPOYHE MOJIE3HBIE CBECHUS.

ITocne moxitaza BEIMYCKHHUK OTBeYaeT Ha Bonpockl wieHoB ['OK. Bonpocsr mo-
TyT OBITh OOIIEro XapakTepa B MpeAenax TUCUUILIMH CIIEHHATILHOCTH U CHelraIn3a-
LMY, U3YYAEMbIX Ha MPOTSHKEHUU BCEro OOy4YEHHUS! B YHUBEPCUTETE, WU CBSI3aHBI C
TEMOU BBINOJHEHHOTO NpOoeKTa (padboThI).

JIuua, MpUCYTCTBYIONIME HA 3alIUTE AUIIOMHOTO MPOeKTa (padoThl) U HE SIB-
asrommecd wieHamu ['OK, He MoryT 3a1aBath BOIPOCHI CTYIEHTY (KypCaHTY) U BJIU-
ATh Ha XOJ{ 3aILUTHI.

3aTeM MOXET BBICTYNHTh PELIEH3EHT, €CIM OH IPUCYTCTBYET Ha 3aCEAaHHU
['DOK nnu 3aunThiBaeTCs ero peueHsusa. Ha umeronmecs 3ameyaHus peleH3eHTa CTy-
JeHT (KypCaHT) JOJDKEH J1aTh HEOOXOAMMBIC Pa3bsICHEHUS.

ITocne 3TOro co CBOMM OT3BIBOM BBICTYNAET PYKOBOJMUTEINb AUILIOMHOTO IPO-
eKTa WM (B €ro OTCYTCTBHE) OT3bIB 3aUUTHIBACTCS B €0 OTCYTCTBUE.

3amura 3aKaHYMBAETCA MPEAOCTABICHUEM BBIYCKHUKY 3aKJIIOUUTEIHLHOTO
CJI0Ba, B KOTOPOM OH BIIPaB€ BBICKA3aTh CBOE MHEHHE IO 3aMEYaHUAM U PEKOMEH/a-
UM, CAETAHHBIM B MPOLIECCEe 0OCYKIEHUS MTPOEKTA.

1.5.7 Tlocie okOHUAHMS 3aIUTHI JUITIOMHBIX TTPoeKTOB (padot) I'OK mpomgo-
YKaeT CBOIO pabOTy Ha 3aKPHITOM YaCTU 3acelaHusi, HA KOTOPOM C COTJIacHs Tpejce-
JaTesnsi KOMUCCUU MOTYT MPUCYTCTBOBATh PYKOBOJAUTENHN U PELEH3EHThI JUILIIOMHBIX
POEKTOB (PaboT) IpH pEIICHUU BOTIPOCOB, KACAIOIIUXCS TOJBKO UX JUIUIOMHUKOB.

B xone 3akpsiToro 3acenanus uieHsl ['OK:

— OLIGHUBAIOT PE3YJbTAThl 3aAIUTHI KAXKJIOT0 JUIJIOMHOIO MpoeKTa (paboThl),
YUYUTBIBAS MPU 3TOM €ro (e€) MPaKTUUYECKYI0 IIEHHOCTh, COJIep)KaHUe JOKIaaa U OT-
BETHI CTYy/ICHTA (KypCaHTa) Ha BOMPOCKI, OT3bIB PYKOBOJIUTENS JUIIJIOMHOTO ITPOEKTA
(paboThI) U PELICH3UIO;

— NPUHUMAIOT PEIICHUS O BblJIaue JUILJIOMOB O BBICIIEM OOpa30BaHUU, B TOM
YHUCJIE ¢ OTJIMYMEM, U OPOPMIISIOT TPOTOKO.

B cooTtBerctBum ¢ 3akonoM Pecniy6nuku benapyce Ne252—3 ot 11 utonst 2007
rojia TOKyMEHTHI O BbICIIEM 00OpPa30BaHUU C OTJIMYMEM BBIJAIOTCS JIMIIAM, UMEIOIIUM
0 UTOraM OOy4YEeHHS B BBHICHIMX Y4EOHBIX 3aBEICHMSX, BKIIOUas UTOTOBYIO aTTECTa-
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nuio, He MeHee 75 % ormerok 10 m 9 GamioB, a OCTalbHBIE OTMETKU — HE HIDKE
7 GaIoB.

OTMeTKa 3a BBIMOJHEHUE W 3alIUTy JUIIOMHOTO MPOCKTa BBICTABIIICTCS II0
UTOTaM OTKPBITOT'O TOJIOCOBAHUS OONBIMMHCTBOM rosiocoB wieHoB ['OK. I1pu paBHOM
YHCJIC TOJIOCOB TOJIOC TIPEICEIATENIS SABIISCTCS PEIIAFOIIIM.

Pe3ynbTaThl 3aUTHl JUIJIOMHBIX MTPOEKTOB, PEIICHUS O MPUCBOCHUU KBAJIH-
dbukanyy, BhIIaYe AWIUIOMOB O BBICIIEM OOpa30BaHWHU, B TOM YHUCJE C OTIUYHEM,
OTJIAIIAFOTCS B ATOT e JACHB MOCcie 0POPMIICHUSI COOTBETCTBYIOIIMX MTPOTOKOJIOB.

1.5.8 JlummomHbIN MpoeKT (paboTa) mocie 3alUThl XPAHUTCA B apXWUBE YHHU-
BEPCUTETA.

1.5.9 TloBTOpHas uToroBasi arrectanus CTyJACHTOB (KypCaHTOB), HE CIaBIIUX
rocyJIapCTBEHHBIN dK3aMEH, HE JOMYIIEHHBIX K 3alllUTe AUILIOMHOTO MpoekTa (pado-
Thl), HE 3AIUTUBIINX TUIJIOMHBIA MPOEKT (paboTy), MPOBOJUTCA B COOTBETCTBHUM C
rpadukom pabotel ['DOK mocnemyromux Ttpex y4eOHbIX JieT. Ilpu sTom rocypap-
CTBEHHBIN IK3aMEH CIAETCS MO TeM Y4eOHbIM JUCIUIUIMHAM, KOTOPhIE OBLIN OIpese-
JIeHbl Y4€OHBIMHU TJIAHAMH, TI0O KOTOPBIM MTPOXOUIO0 00YUEHUE B TOJ KX OTYUCIICHUSI.

1.5.10 CrynenTtam (KypcaHTam), HE CHABIIUM TOCYAApCTBEHHBIA 3K3aMeH, HE
3aIIUTUBIIMM JUIUIOMHBIA OPOEKT (paboTy) MO YyBaXUTEIbHOW HpuuuHE (OOJE3HB,
ceMeitHbIe 00CTOATENbCTBA, CTUXUIHBIE OEICTBUS U Jp.), TOATBEPKIECHHON JOKYMEH-
TaJIbHO, PEKTOPOM YHUBEPCUTETa HAa OCHOBAHWH 3asBJICHMs CTyACHTa (KypcaHTa) U
Ipe/CTaBICHUs IeKaHa (paKyJIbTeTa MPOJJIEBAETCS CPOK 00YUEHHs], yCTaHOBJICHHBIN B
COOTBETCTBUU C IIPUYHMHON HETPOXOKIECHUS UTOIOBOM aTTeCTallUu.

17



2 TPEBOBAHMUS K TOSACHUTEJBHOM 3AIIMCKE

2.1 O61me moJI0KeHNs

2.1.1 TlosiICHUTENbHYIO 3aMKUCKY BBIIOIHIIOT C MIPUMEHEHUEM MeYaTalonuX U
rpaduueckux ycTpoicTB BriBoja [[9BM minu pyKonmucHBIM CIOCOOOM.

[Ipu neyaTu ¢ moMomIbI0 TEKCTOBOTO penakropa [IDBM ucnonb3yercs: rapHu-
typa mpudra Times New Roman pasmepom mpudra 13-14 MyHKTOB ¢ MEKCTPOU-
HBbIM UHTEPBAJIOM, MO3BOJIAOIINM pa3MecTUTh 40 £+ 3 CTpOKM Ha CTpAHMUIIE.

[Ipu pykonmucHOM €rOCOOE MCMONB3YIOT MIAPUKOBYIO PYUKY C IAacTOW YEPHOTO,
CUHEro Wir (puoJeToBOro 1usera. Boicota OykB 1 tugp 10/HKHA OBITH HE MEHEE 3,5 MM.

Howmepa paznenoB, moapas3ienoB, MyHKTOB U MOJIYHKTOB CIEIYET BBIACIAThH
MOJIYKUPHBIM HIPUPTOM. 3arojoBKU pPa3feioB PEKOMEHAYETCS O(POpPMIISATH IMOJIY-
XKUPHBIM WpUPTOM pazMepoM 14—-16 MyHKTOB, a MOAPA3JEIOB — IOJIYKHUPHBIM
mpupTom 13—14 myHKTOB.

JUIsL aKUEHTUPOBAaHUS BHUMAHHS HA OIPENEJICHHBIX 3JIEMEHTAaxX JIOIyCKaeTcs
UCIT0JIB30BaTh KYPCUBHOE U IOIYKUPHOE HaYEPTAHUE.

2.1.2 TekcT pacronararoT Ha OJHOM cTopoHe Jiucta popmata A4 c coOrose-
HUEM pa3MepoB TOJIeH U UHTEPBAJIOB, YKa3aHHBIX B MpHIoxkeHuu JI.

2.1.3 AG3arpl B TeKCTe HauMHAKOT oTctynom 1,25 unu 1,27 cM, ycTaHaBIH-
BaembiM B WoOrd B quajgoroBom okue A63ay, v 15—17 MM npu BBIITOJIHCHUU 3a-
MUCH PYKOTTUCHBIM clIOCOOOM (cM. mipuiiokenue JI).

2.1.4 Bce yacTu IOSICHUTEILHOM 3alMCKA HEOOXOIMMO H3Jararb Ha OJHOM
S3bIKE — Ha PYCCKOM WJIM OesopycckoMm. [[Jisi CTyAeHTOB — rpaxaaH MHOCTPAHHBIX
roCyJ1IapCTB, MOJTYYaIOIINX BhICIIee 00pa30BaHUE HA aHTJTUHUCKOM SI3bIKE, JHOIMYCKaeT-
Csl BCE YAaCTH M3JlaraTh Ha sI3bIKE 00yUYCHHUS.

2.1.5 Onucku u rpaduyueckrie HETOYHOCTH, OOHAPYKEHHBIE B TEKCTE MOSICHU-
TEJIbHOM 3aIUCKU, BBIIIOJHEHHON PYKOIKMCHBIM CIOCOOOM, JOMYCKAETCsl UCIPaBISATh
MOTYMCTKOM, 3aKpaliMBaHUEM OeJIoi KpacKOoi W HAaHECEHHEM Ha TOM KE€ MEeCTe HC-
npaBJeHHOro TekcTa. [loMapku U ciieibl HE MOJHOCTHIO YAAIEHHOIO IMPEKHET0 TEK-
CTa HE JI0IyCKAarOTCS.

2.1.6 TloscHuTenpbHaAs 3amMCcKa JOJDKHA OBITh CIIMTA B JKECTKOM IIEPEIICTE
(crienuanbHOM Marnke It AUIJIOMHBIX MPOEKTOB (padoT)).

2.2 PyOpukauuu, 3aroJI0BKH U CoJepraHue

2.2.1 TekcT MOSICHUTENBHOM 3aMUCKH Pa3AesIOT Ha JIOTUYECKH CBS3aHHBIC Ya-
CTH — pa3zelibl, IPU HEOOXOIMMOCTH — Ha TIOJIPa3/ieibl, a OPA3eibl — HA MTyHKTHI.
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2.2.2 Paznienbl JOJDKHBI UMETh MOPSIKOBBIE HOMEpPa, 0003HaYaeMblie apaOCKH-
MU 1udpamMu 6€3 TOUYKM B KOHIE M 3alMCaHHbIe ¢ ad3amHoro otctyma. [loapasaenbt
HYMEPYIOT B Mpefenax pasjeia, K KOTOpOMY OHU OTHOCSITCS.

2.2.3 Hor/ma BHYTpH ToJIpas/ieia BRIICISIOT 00JIee MEIIKHE CMBICIOBBIC €/I1-
HUIIBI — ITYHKTHI, HAIPUMEP: XapaKTEPUCTUKH YCTPOWUCTB M (PYHKITMOHAIBHBIX dJIe-
MEHTOB TEXHUYECKOW CHCTEMbI, 00OCHOBAHHE ATAIOB IJIAHUPYEMOTO AKCIIEPUMEHTA,
XapaKTEPUCTHKHU almnapaToB U MprOOPOB, HEOOXOAUMBIX JJIS UCIIBITAHUH, TOKa3aTe-
T Ka4eCTBA TEXHUYCCKON CHCTEMBI B PA3IMYHBIX PEKUMax ee padoTsl U T. 1. B mo-
TOOHBIX CITydasx MyHKThI HyMEPYIOT B IIpeieiax mojpasena.

[TyHKTBI IpE HEOOXOIUMOCTH MOTYT OBITH Pa30HMTHI HA MOAMYHKTBI, KOTOPBIC
HYMEPYIOTCS B IIpeIesiax KakI0ro MyHKTA.

2.2.4 Eciii B MOACHUTENHLHOM 3alMCKE BBIJIETIEHBI TOJIBKO Pa3/Ieiibl, TO MTyHKTHI
HYMEPYIOT B IpeJeax pa3ziena.

2.2.5 Kaxplil pazzen u noapaszaes J0KEH UMETh KpPaTKUW U SICHBIN 3arojio-
BOK. [IyHKTBI, KaK IpaBUjI0, 3ar0JIOBKOB HE UMEIOT.

3aroioBKU pa3JesioB 3alKChIBAIOT MIPONMCHBIMU OyKBaMu 0€3 TOUKU B KOHIIE 3a-
rOJIOBKA. 3arojI0BKU MOPa3ZesioB 3alMChIBAIOT CTPOYHBIMU OyKBaMH, HauMHasl ¢ Tep-
BOW IPOIMCHOW. 3arojIOBKM HE MOAYEPKUBArOT. [IepeHOCHI CI0B B 3aroJioBKax He J10-
yCKaroTCcs. Eciy 3aroJoBOK COCTOUT U3 IBYX NPEUIOKEHUH, UX PA3AEISIFOT TOUKOM.

Eciu 3aronoBku pasjena Wi noApas/iena 3aHMMar0T HECKOJIBKO CTPOK, TO CTPO-
KU BBIPAaBHUBAIOTCSI 10 MEPBOM OYKBE 3aroj0BKa B COOTBETCTBUU C MpuiioxkeHreMm JI.

2.2.6 Kaxnaplii pa3men MOSICHUTEIIBHON 3alMCKA PEKOMEHIYETCSl HauyWHATh C
HOBOW CTpaHUIIbI.

Mesxay 3aroioBKoM paszena (rmoapasziesnia) i TEKCTOM OCTaBIISIOT MPOOEITbHYIO
CTPOKY — TIPU KOMIIBIOTEPHOM CITOCO0€ BBITIONHEHUS 3alMCKH; WHTEPBAJ IMIUPUHOM
15 MM — Ipu pyKOITUCHOM crioco0e (cM. mpuiioxenwue JI).

Mesx 1ty 3aroj0BKamMH pa3/iejoB M BXOASIINX B HETO TIOAPA3/AEIOB JI0MyCKAeTCs
MoMeIaTh HEOOJBIION BBOHBIN TEKCT, MPEIBapSIIOMIUMA MO Ipa3ied.

2.2.7 TlepeueHb BceX pas3leioB M TMOAPA3CIOB, BKIIOUAIOIIUN MOPSIKOBBIC
HOMEpa U 3arojoBKH, OGOPMIISIIOT B BUJE COJIEPKAHUS — 00s3aTEIBLHOTO JIEMEHTA
MOSICHUTENIbHOM 3amnucku. CoJiepKaHue MOMEIIAIT HEMOCPECTBEHHO 3a 3aJlaHUEM
Ha MIPOCKTUPOBAHKE U BKJIIOYAIOT B OOIIYIO0 HyMEPAIMIO CTPAHMII.

CnoBo COHAEPXAHMUE 3anuceiBatoT NpONUCHBIMU OyKBaMU TOIY>KUPHBIM
mpudToM 14—-16 TMyHKTOB M pacmoyiaraloT Mo IEHTPY CTPOKU. MexIy CIOBOM
COHAEPXAHHME u camuM coliep:KaHUEM OCTAaBJISIIOT IMPOMEXKYTOK, PaBHBIM MpPO-
OenpHOM cTpoke. B copepkanuu 3aroioBKH BBIPABHUBAIOT, COTIOMUYMHSS TIO pasje-
JaM, moApaszziesiaM U MyHKTaM (€CJIM MOCJEHUE MMEIOT 3aroj0oBKH), CMeNlasl Bep-
TUKaJIM BIIPAaBO OTHOCHUTENIHHO JIPYT Apyra Ha 2 3HaKa.

B copepxanuu Kaxiblid 3aroJIOBOK COEAUHSIIOT OTTOYMEM C HOMEPOM CTpaHU-
1bl, PACIIOJIO)KEHHBIM B CTOJIOILIE CIIpaBa.

[Tpumep pparmMeHTa mpaBUIBLHO MOCTPOSHHOTO COACPHKAHUS:
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COJIEP)KAHUE

BBEICHIIC. . . oot e 5
1 AHayn3 HECKOPPEKTUPOBAHHON CUCTEMBI YIIPABIICHHUS ... . ueeneenenenterneneeneanenneneennenennn 9
1.1 AHATHU3 HUCXOIHBIX HAHHBIX . .« . u o eetn ettt et e e e e e e e e e e e e e e e e et aans 9
1.2 Cratudeckre ¥ TUHAMUYECKHAE XaPAKTEPUCTUKU DIEMEHTOB CUCTEMBL. .........cvvverineens 12
1.3 CTpykTypHas cXeMa HECKOPPEKTUPOBAHHOM CHCTEMBI. ... .uveeneteeennneeeennneeeannaneennnnn 20
1.4 Onpenenenue xenaeMoro KodpUIMEHTa YCUICHUS PA30OMKHYTON CHCTEMBL. ............. 21
IR IAN G P: R0 7 eI Yo M0} 74 171 70T i SO 22
O35 0: 031 - 24
2 CHHTE3 KOPPEKTHPYIOIIHX YCTPOMCTB. ... vv s nteenttentteenttenteeaneeanteenneeaneeenneeensensnnneas 25
[Tpunoxenue A (napopmannonnoe) IIpumep 3a0THEHUS TUTYJIBHOTO JTUCTA. .. .euven.e.. ... 45

2.2.8 CrpaHullpl MOSICHUTEIBHOM 3alMCKU HYMEPYIOT apaOCKumu IudpamMu B
paBOM HIDKHEM YIiIy. TUTYJIBHBIN JIHCT, TUCT C pePepaToM U JHUCT 3aJaHUsl BKITIO-
YaroT B OOIIYI0 HyMepallrio, HO HOMEp CTPAaHMIIbl Ha HUX HE CTaBsT. B 001yio Hyme-
palrio CTPAHUI] BKIIIOYAIOT BCE TIPUIIOKECHHUS.

2.3 OCHOBHBbIE PABUJIA U3JI0KEHUS TEKCTA

2.3.1 TekcT MOosSCHUTENbHOMN 3aIIUCKU JODKEH OBbITh YETKUM M JIOTUYHO H3JI0-
YKEHHBIM, HE JIOIyCKaTh PA3JIMYHBIX TOJIKOBAaHUM.

[Ipu u3noxeHuu 00s13aTeNbHBIX TPEOOBAHUN B TEKCTE JOJHKHBI MPUMEHSTHCS
CJIOBA «JOJDKEH», «CIEAYET», KHEOOXOIUMO», «TPeOyeTCsl, YTOOb», «HE NOIyCKaeT-
cs», «3ampemaercs». IIpu n3nokeHnn Apyrux MOJOKEHUN PEKOMEHAYETCsl UCIOb-
30BaTh CJIOBA: «JIOIMYCKAOT», KYKa3bIBAIOT», KIPUMEHSIOTY.

B Tekcre ciaeayer NMpUMEHATh HAYYHO-TEXHUYECKHE TEPMHUHBI, 0003HAYEHUS
U OIpEACNICHUs], YCTAHOBIICHHbIE JIEMCTBYIOIIMMH CTaHAApPTaMH, a MPU UX OTCYT-
CTBHHU — IPUHATHIE B HAYYHO-TEXHUYECKOW JIUTEPATYpE.

3anpemaeTrcss MPUMEHATh MHOCTPAHHBIE TEPMHHBI IPU HAJIMYUU PABHO3HAY-
HBIX CJIOB U TEPMHUHOB B PYCCKOM SI3BIKE.

2.3.2 TekcT u3nararoT ¢ coOoeHreM npaBuil opdorpa@uu U MyHKTyaluu.
Cnenyer oOpaTuTh BHUMaHUE Ha a03ailbl, MEPEYUCICHUS, YMOTpeOJICHHE Yuced,
CHMBOJIOB U Pa3MEPHOCTEMN.

2.3.3 HeOoubiine mo o0beMy 000COOIEHHBIE IO CMBICITY YaCTH TEKCTa BbIJIE-
JISTFOT a03araMu.

2.3.4 B nosiCHUTENHHON 3aITMCKE YaCTO UCIOJIB3YIOT TIEPEUUCIICHHUS, HAaPUMED
B TE€X CiIyyasx, KOorja HeoOXOAMMO Ha3BaTh COCTAB TEXHUYECKOW CHUCTEMbl WJIA OT-
JeJLHON ee 4acTH, yKazaTh IpeabsBisieMble TPEOOBaHUSI, YCTAHOBUTh MOPSIIOK IKC-
MEPUMEHTAIBHBIX UCCIIEIOBAHUM, UCTIBITAHUM, HATIAJKH U T. II.

2.3.5 Ecnu nmepeunciienne mpocToe, T. €. COCTOUT U3 CIIOB M CIIOBOCOUYETAHUH,
TO KaXIbIH JIEMEHT HEOOXOAUMO 3alHMChIBaTh C HOBOM CTPOKH, HaUMHAs ¢ a03aIHo-
T'O OTCTYIIA U 3HaKa «THPE», a B KOHIIE CTAaBUTh TOUKY C 3amsiToi. Hampumep:
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B cocraB ycTpoiicTBa CUNTHIBAHUS BU3yaIbHOM MH(POPMAIIUK BXOAT CICTYIONTNE OJIOKH:

— JaT4YUK PACCTOSHUS,

— (hoToanoHAS MaTpHIa pazMepoM 32%32 3eMeHTa,;

— 33JIal0IIUI TeHEepaToOp M YCTPOMCTBO aBTOMATHYECKOM PETYJIMPOBKH UYBCTBUTEIBLHOCTH
(dhoTOoMaTpHUIIBIL.

2.3.6 [IpocToe nmepeunciieHne J0MyCKaeTcsl MUcaTh B OJ00P C TEKCTOM, OTIe-
JIsIst CJIOBA WJIM CIIOBOCOYETAHHMS IPYT OT Apyra 3ansToi. Hampumep:

B cucreme ynpaiieHHs MPUBOAOM IOAay MPUMEHEHBI YEThIPE BUAA JATYUKOB: JaTYUK MO-
MEHTa, 1aT4MK (Pa3HOTO HANPSHKEHHUS Ha BXOJIE TUPHCTOPHOTO IpeoOpa3oBaTels, JaTYUK YTIOBOU
CKOpPOCTH BaJla ABUraTesisi U Hu(poBON JATYUK NEPEMEIICHHS HATPY3KH.

2.3.7 Ilpn ClOXHOM TEPEUMCICHUH, COCTOAIIEM W3 HECKOJIBKUX MpPEIoxkKe-
HUW, KaXAbIA 3JIEMEHT NEPEUrCICHUST HYMEpPYIOT M MHUIIYT C MPONUCHON OYKBBHI,
HayMHas ¢ ad3alHOTO OTCTYIA, a B KOHIE CTaBsAT TouKy. Hampumep:

B cooTBercTBUM ¢ METOAMKON cuHTE3a LU(POBBIX PETyJSATOPOB BBHINOJHAEM CIEAYyIOIINE
oreparuu:

1 Brruucnsem Z-npeoOpa3oBaHue nepelaTouHol GyHKIHUN [TOCIe10BaTEIbHO COSAMHEHHBIX
HKCTPANOJIATOPA HYJEBOI'O MOPsIIKA U HENPepbhIBHOM yacTu 1udpoBoii cuctembl. C noMoIpo 6u-
JUHEWHOro mpeoOpa3oBaHUsl HAXOAUM COOTBETCTBYIOLIYIO  XapaKTEpUCTHKYy B  00jacTu
W-nipeoOpaszoBanuii.

2 Ilo HaiiileHHON XapaKTEepPHCTUKE OIpPEesIsieM OCHOBHBIE MOKAa3aTe HECKOPPEKTHPOBAH-
HOM U(POBON CUCTEMBI: 3aIlachl YCTOWYMBOCTHU 1O (ha3e U MOJYJIO, TIOJIOCY TPOIYCKAaHHUS, PE30-
HAHCHYIO YacTOTY M pe30HaHCHBIN MUK. COMoCTaBisieM MoKa3aTelu KauecTBa ¢ TpeOyeMbIMU 3Ha-
YEHUSIMH.

3 BeiOupaem B o6mactn W-nipeoOpa3oBaHUil TaKkyro XapaKTepUCTUKY (PU3MUECKH pean3ye-
MOTO PETYJISTOpa, YTOOBI yIOBJIETBOPSUINCH BCE TPEOOBAHMUS, MPEABSBIsAEMbIE K KaUeCTBY yIpaB-
nenusi. Hakowen, ucnonb3ys noacranoBky W =Z —1/Z + 1, nonyyaeM nepenaTouHyro (YHKIIUIO
perynsitopa B 06sacti Z-npeoOpa3oBaHuii U T. [I.

2.3.8 Eciii B MOSICHUTENHHOM 3amuCcKe HEOOXOIUMO clieiaTh CChUIKK Ha JJie-
MEHTBI TIEPEUYHCIICHUS, UX 0003HAYAIOT CTPOYHBIMU OYKBaMHU PyCcCKoro ajdaBuTa CO
ckoOkoi. Hampumep:

1.7 Ha ocHOBaHUM aHaAJIN3a HNCXOJHBIX AaHHBIX JJIA IPOCKTUPOBAHUSA CUCTCMbI aBTOMATHUYC-
CKOTO yIpaBJICHHs] YCTAHABINBAEM CIIEAYIONIHE TPEOOBAHHUS K CHCTEME:

a) IMHAMUYecKas yCTAHOBMBIIASCS MOTPENIHOCTH yHpaBlIeHUs Oy AOKHA OBITH He Ooiee
12 yrin. MuH pu HOCTOSHHOH ckopoctr Q = 0,16 paxn/c u yckopennn € = 0,24 pan/c?;

0) MOMEHTHasl COCTaBJISIFOIIAS MOTPEUTHOCTH Oy JI0JKHA ObITh He Oosiee 1,2 yri. MUH IpH
My =10*Hm;

B) Bpems repexoHoro nporecca tnn He Oonee 0,32 c;

T') epeperyInpoBaHue T0JKHO ObITh He Oonee 24 %.

[Ipu nanpHeHIER AeTAIM3alUK TEPEUNCICHUM UCTIONB3YIOTCS apadckue mud-
pPBI CO CKOOKOI, a 3amuch MPOW3BOAUTCS C a03alHOTO OTCTYIA, COOTBETCTBYIOIIETO
YPOBHIO mepeunciienus (cM. npuitoxenue JI).

2.3.9 Ilpu cchuiKe B TEKCTE Ha AJIEMEHT MEPEUUCIICHHS CIeAYyeT mucaTh 0e3 co-
KpallleHUsI CIIOBO «IIYHKT» WIIM «IOAMYHKT» U TIOCIE HOMEpa Wih OyKBBI yOuUparth
ckoOky. Hanpumep:

B cooTBercTBHM C 3aaHHOM B MyHKTE 1.7, 0 MOMEHTHOM MOTPEITHOCTHIO ONpeesieM 100-
pOTHOCTB CUCTCMBI praBHeHI/IH.
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2.3.10 Bce ayieMeHTBI MEepeunciieHus JTOKHBI MOJYUHATHCS BBOJHOM (pase,
MIPEANISCTBYIONMEH Mepeuncinennio. He momyckaeTcss oOpbIBaTh BBOJHYIO (pa3y Iie-
pea MepedyrCICHUsIMU Ha TPEUIoTax WU COI03aX «H3», «HA», «TO0», «Kak» W T. .
Hanpuwmep:

Henpaewleo nucams.

CunoBoli cneAsiiuid MPUBOJI COCTOUT H3: JCKTPOABUTATENS, JIEKTPOMAIIUHHOTO YCUITUTE-
751 U U3MEPUTEIBHOIO ITPe0Opa3oBaTesl.

Cnedyem nucamy:
B cuitoBoii ciensimuii mpuBOJ BXOAAT: JIEKTPOABUTATEIb, SJICKTPOMAIIMHHBIA YCHITUTEh U
U3MEPUTENBHBIN TPeoOpa3oBaTelb.

2.3.11 B TekcTe MOsICHUTENBHOU 3anmucku (Kpome Gopmyii, TaOIUIl U PUCYH-
KOB) cedyem nucams CJlo8aAMU.

— MaTeMaTHYeCKHil 3HAK «—» MHUHYC TIEpell OTPUIATSIHHBIMA 3HAYCHUSIMH
BCITNYWH;

— MaTeMaTU4eCKue 3HaKu > (Oosibie), < (MeHbIIEe), = (paBHO), a TAKXKE 3HAKU
Ne (mHomep), % (mpouient), & (muameTtp), Sin (cuHyc), COS (KOCHHYC) | T. 1., HEC UMe-
ollMe Mpu cebe YMCIOBLIX 3HaueHUM, Hanpumep: «[IpupaBHUBAsST HYJIIO MPOU3BO/I-
HYI0 OT (DYHKI[MOHAJIA, HAXOJUM YpaBHEHHE. ...

2.3.12 B TekcTe 4mcia OT OAHOTO JI0 JEBATH O€3 SIUHUI] U3MEPEHUN CIeIyeT
NMCaTh CJIOBaMHU, CBbIIIE AEBATH — IUpamu. J{poOHbIe ynuciaa HEOOXOIMMO MPHUBO-
JIUTH B BUJIE JCCATUIHBIX TPOOCH.

Ilepen uucnamu ¢ pasMEPHOCTIMHU HE PEKOMEHAYETCS CTaBUTh MPEIJIOT «B)»
WM 3HaK TUpe «—». Hanpumep:

Henpasunvro nucams:
DneKTpoABUTaTENb MOIITHOCTHIO B 600 BT.

Cnedyem nucamy:
DnekTpoaBuraTesb MOIHOCTHI0 600 BT.

[IpuBoss HambOoJbIIee UM HAUMEHBIIIEEe 3HAUCHUE BEJIMUUH, CIEAYET IIPUMe-
HSTH CJIIOBOCOUYETAHUE «IOJIKHO OBITh HE Oosiee (He MeHee)y, Hanpumep: «I[lepepery-
JMPOBAHKE JTOJDKHO OBITH HE Oomee 18 Y%ox.

Eciu B OsSICHUTENBLHOM 3alMMCKE MPUBOIAT JUANA30H YUCIOBBIX 3HAYEHUM OJ1-
HUX U T€X K€ eAUHUI] (PU3MUYECKON BEIMYMHBI, TO 0003HAUCHUE €AMHUIILI (Pu3nue-
CKOM BEJIMYMHBI CIAEIYET YKa3bIBATh MOCJE MOCIECIHErO YUCIOBOTO 3HAUYCHUS Auaria-
30Ha. Hanmpumep:

Cucrema aBTOMaTHYECKOTO COMPOBOXKICHUSI TIETH 00ECTIEUNBACT CICKEHHE IO JTATbHOCTH
oT 2 10 20 KM ¢ 3aJ1aHHOI TOYHOCTBIO.

UucnoBble 3HAYEHHUS BEJIMYMH CIEAYET YKa3blBaTh C MAaKCUMAaJIbHO JOITYCTH-
MO CTENEeHbI0 TOYHOCTH.

[TopsinkoBbIE YUCAUTENbHBIE TUIIYT HU(PpaMu C HapalleHHEM OJHOOYKBEH-
HOT'O MajJeXHOTO OKOHYAHUS, €CJIU MpearnocieaHsas OyKBa YUCIUTEIbHOrO Iiac-
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Hasi, U JABYXOYKBEHHOIO OKOHYaHMs, €CIU IMpeAnocienHsss OykBa corJjlacHas.
Hanpuwmep:

1 Bo 2-M pa3zaene nokaszaso...
2 ConocraBiisist pe3yJbTarhl 1-T0 U 2-TO SKCIIEPUMEHTOB. ..

KonuuecTBeHHbIE YHCIUTENBHBIE A0 E€CATH 0€3 €IUHULl U3MEPEHUH CIeayeT
IIACATh CIIOBAMM, HANPUMEDP «HA IIECTH JINCTAX», «II0 PE3yJIbTaTaM IISITH DKCIEPU-
MEHTOB...». KonnuecTBeHHbIE YHCIUTENbHBIE CBBILIE IECATH 0003HAYAIOT LU(POIt
0e3 HapaleHus, Hanpumep «Ha 20 nucrax».

2.3.13 B mosicHUTENbHOM 3alMCKE CIEAYEeT MPUMEHSITh €IUHUIBI (PU3NIECKIX
BEJIMYMH, X HaUMEHOBaHMS M 00o3HaucHus B coorBeTcTBuu ¢ 'OCT 8.417-2002.
B npunoxenun T npuBeneHsl OykBeHHbIE 0003HAYEHUS BEIMYHMH U PAa3MEPHOCTEH,
HanOoJIee 4acTo yrnoTpedisieMble B IpoekTax (padborax).

[Tpumenenne qpyrux cucteM 0003HAUYCHUH (PM3UIECKUX BETIMYHMH HE JTOMYCKACTCSI.

Ecnu B mosICHUTENBHOM 3amicKe HEOOXOIMMO HMCIIOIh30BaTh CBEJCHHS U3 JINTE-
paTypHBIX UCTOYHUKOB, B KOTOPBHIX MPUMEHEHBI MHBIE CUCTEMbI 0003HAYECHUM, TO UX
Hy»HO nepeBectu B cucreMy CU. Koad¢unuentsl nepeBosa npuBeieHbl B MPHIIOKE-
HUM Y C TOYHOCTBIO, IOCTaTOYHOM /1711 HHKEHEPHBIX PacyeTOB.

2.3.14 He cnexgyer momeniath 0003HauY€HUs €IUHUIl (U3UUECKUX BEITUYUH B
OJIHOM CTpOKe ¢ (popmyliamu, BEIpaXKeHHBIMU B OyKkBeHHOM (popme. Hanmpumep:

Henpasunvno nucamy:
[IprBeAeHHBIN K Baly IBUTATENsl MOMEHT HHEPUUU HArPy3KH

2
™ M2

Jp = (Mg +m,) —Hmax [kr-M?].
JIB max

Credyem nucamu:
IIpuBeneHHbI K Baly JBHTaTels MOMEHT MHEPLMH HATPY3KH Jpp, KI*M? BBIYHCIIAEM IO

bopmyie

mzma

— Hmax

‘]Hp_(ml+m2) 2 !
1B Max

B tex ciyuasix, koraa B popMyiy MOACTABISAIOT YUCIOBbIE 3HAUEHUS U BBIYHC-
JSIOT pe3ysbTaT, 0003HaUYEHUE €IUHUIBI (PU3NUECKONW BETMYMHBI MUIIYT 32 Pe3yib-
TaTOM C MPOOEJIOM, paBHBIM OJHOMY 3HaKy, Wik 3—4 MM Mpu pyKOMHCHOM CIIoco0e.
Hanpumep:

[IpuBeneHHbIN K Baly ABUTATENSI MOMEHT MHEPLIUH HArpy3KU

2 2
an =(m, + mg)% = (300 + 400) 02’11%72 =4,4.104 KIM2.

B max
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2.3.15 IlpumeHsieMble B MOSICHUTEJILHOW 3alMCKE YCIOBHBIE OYKBEHHBIE 000-
3HAUCHUSA, B TOM YHCJIC WHACKCHI, M300paKCHUS WIJIM 3HAKU JTOJDKHBI COOTBETCTBO-
BaTh MPUHSATHIM B HOPMATUBHOM JJOKYMEHTAITUU U JCUCTBYIOIINX CTaHIapTaX.

2.3.15.1 YtoOBI yKazaTh pa3inunue HECKOJIbKUX (DPM3UYECKUX BEIMYHMH, 0003Ha-
YEHHBIX OJTHOM ¥ TOH ke OYKBOM, IPUMEHSIOT BEPXHHUE U HIKHHUE WHICKCHI.

2.3.15.2 B xauecTBe BEpPXHUX HHJIEKCOB PEKOMEHAYETCS MPUMEHSTH apaOCKue
udpsl, 3Haku mpuM ('), 38e3104ky (*) u Oyksy (7). Hanpumep:
a) NC? — sHeprus;

0) q'(A, W) — K03hPHUIHEHT TApPMOHUYECKON JINHEAPU3AIIUH;

¢ . .
B) K~ — perynupyemslii (HacTpanBaeMblii) KO3PPHUIIUCHT YCUICHHS;
r) A" — TpaHCHOHMpPOBAaHHAS MATPHUIIA.

2.3.15.3 HmwxHUMU MHAEKCAMH MPU OyKBEHHBIX 0003HAYEHHSIX MOTYT OBITh:

— uugpspl, 0003HaYAIOUINE NOPSAIKOBBIE HOMEpa, HalpuMep, HOPSAKOBBIE HO-
Mepa MEPEMEHHBIX COCTOSHUS, IEPeAaTOYHbIX PYHKIMN U T. I1.;

— OYKBBI TPEUYECKOTO M JIATUHCKOTO an()aBUTOB, YKa3bIBAIOLIUE HAa CBSI3b C
(¢u3nuecCKUMH BEIUYMHAMH, OOO3HAYEHHBIMU COOTBETCTBYIOIIMMH CHMBOJIAMH.
Hamnpumep: Dg — 10OpOTHOCTB 110 YCKOPEHHUIO; Vx — COCTABIISIONIAS] CKOPOCTH BJIOJIb
OCH X;

— OykBbl pycckoro angaBuTa, COOTBETCTBYIOIIME OJHOW WM HECKOJbKUM
HavyaJbHBIM OyKBaM TepMuHa, Harpumep Upx — HanpsKeHUE Ha BXOJIE YCUITUTEIS.

2.3.15.4 Vlnnekchl, COCTaBIEHHBIE U3 IBYX-TPEX COKPAIICHHBIX PYCCKUX CIIOB,
MUY T TPSAMBIM HIPUGTOM ¢ TOUKAMHU MEXAY COKpaiieHusMu. Hanpumep:

a) Ko.c— KO3pPUIHUEHT yCuJIeHHs B LIeNH 00paTHOM CBA3H;
0) Kp.c (p) — mepenaTounas GpyHKIUS PETyIATOPA CKOPOCTH.

2.3.15.5 Ecnu B cocTaB MHIEKCA BXOAUT HECKOJBKO IUQP UiIn OyKB JTATHH-
CKOro " (Min) rpeyeckoro andaBUTOB, TO UX OTAENSIOT APYT OT ApYyra 3amnsiTou.
Hanpumep:

a) (g, — YIoJI MEXJIy TIEPBBIM M BTOPBHIM CMEKHBIMU 3BEHbSIMH MAHUITYJIATOPA;

0) Rx, o — MaTpHIia MoBOpOTa BOKPYT OCH OX Ha YTOJl .

2.4 OcHOBHBbIE IPABUJIA HAIMCAHUA MAaTEeMATHYEeCKUX (popmy.a

2.4.1 Tlpu W3NOKEHUH BHIBOJOB U3 MaTeMaTH4YeCKUX (HOpMYJl HE PEKOMEHIY-
€TCSl UCIOJIb30BaTh BBIPAKEHHUS: «MbI TOJYUYHIIN», «Mbl HAIUIA», «OMPEACIIUIN,
«IOJYYUTCS», «BBIPA3UTCS B BUIIE», «OyAeM UMeTh» U T. 1. ClieyeT ynoTpeosTh
CJIOBA: «IOJyYaeM», «OMPEEIIEM», KHAX0UM», «ITpeo0pa3yeM K BUAY» U T. 1.

CasizylolllMe CJI0Ba «CJEI0BATEIbHO», «OTKYAa», IOCKOJIbKY», «TaK Kaky,
«WJIM» W JPYTUe pacnojiaraloT B Hayalle CTPOK, a 3HAKH NPENUHAHUS CTaBSIT HEMO-
cpenacTBeHHo 3a Gopmynoii. Hanpumep:
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XapakTepuCcTHIECKOE ypaBHEHHE MTpeodpa3yeM K BUIY
Tp2+p+KV:O. *)
[ToncraBum B (*) 3HaueHue p
p=-a+jp,
MOJIYYUM
T(-a+ jB)2 +(-a+jp)+K, =0,
OTKy/1a HaXOJIUM
T(a?-p*)+K, —a=0,
—20fT +p =0.

CrnenoBaTeibHO,

Ecnu dpopmynam npeamiectByer ¢ppa3a ¢ 0000IIAIOMIMM CIOBOM, TO MOCJE HEe
He00X0MMO CTaBUTH ABoeToune. Hampumep:

U3 paBeHcTBa (2.12) HaXoauM cleayIolee COOTHOIICHHUE:

A1+53)=31+E)+ #3 win 4(1+ &%) =3(1+8) +1/[(1+ §)3] :
(1+¢)

2.4.2 Matematudeckue GOpMyIbl TOKHBI OBITh BIIUCAHBI OTYETIUBO C TOY-
HBIM pa3MelleHreM 3HakoB, udp u OykB. Kaxmyro OykBy B (opMyinax u TEKCTe
HE0OXOIMMO 3aMKChIBaTh B TOYHOM COOTBETCTBUU C andaBuToM. [[jist TOro 4TOOHI B
dopMyax pazaudaTh CHMBOJIBI CXOJHOTO HadyepTaHHSs, MPUHATO OYKBBI JJATHHCKOTO
angaBuTa neyaTaTh KypCUBOM, a PyCCKOIO U TPEYECKOro — npsaMbiM mpudrom. O6-
pasibl OYKB IPUBEACHBI B MPUIOKeHUN .

Ha npoTsbkeHnn Bcel MOSICHUTEIBLHON 3alMMCKU HEOOXOAMMO COOJII0AaTh Cie-
nytoiye pazMepsl B hopmynax: 3—4 MM ISl CTPOYHBIX M 6—8 MM JJI TPOMKUCHBIX
OykB u 1udp. Bce mHAekchl M moka3zaTenu CTENEeHU NOJKHBI ObITh B 1,5-2 pasa
MEHBIIIE.

3HaKW CIIOKCHHMSI, BEIUUTAHUS, KOPHSI, paBEHCTBA U T. JI. HEOOXOAMMO pa3Me-
maTh TaK, 9TOOBI UX cepearHa ObUTa PacmoyioKeHa CTPOTO MPOTUB TOPU3OHTAITLHON
4epThl APOOH.

2.4.3 ®opmyIibl, Kak MPaBUIiIO, PacloiaraoT Ha OTAEIbHBIX CTPOKaX MO LEHTPY
U OTAEJISIOT OT TEKCTa MPOOENbHBIMU CTpOKaMu. B mpusnoxkennn M nipuBeeHbl Npu-
MEPBI PACTIONOKEHUS (POPMYJI C YKa3aHUEM PACCTOSIHUN MEX]Ty CTPOKaMH TEKCTA.

PexoMmeHmyIOTCS CEeMyIONue MEKTEKCTOBBIC MPOMEKYTKH JUISI Pa3MEIEeHUs
bopmy:
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— 6 UHTEPBAJIOB MPU MIEUYATHOM CIIOCO0E WU 24 MM NP PYKOITUCHOM ISl TIPO-
CTEHIINX OAHOCTPOUYHBIX (POPMYT,

— 8 MHTEpBAJIOB MPH MEYATHOM CIOCO0Ee WU 32 MM MPH PYKOIUCHOM JJIs O
HOCTPOYHBIX (POPMYII, COAEpKAIIMX 3HAKU X, [T, [ u ot

— st hopMyJI, COAEPIKAIIMX ABE CTPOKH U Oosee, a TakKe IS CIOKHBIX BbI-
pakeHUH HEOOXOAMMO BBICTABISATh MEKTEKCTOBBIE MPOMEXYTKA B COOTBETCTBHH C
peKOMeHIalusIMU TyHKTOB 2.4.2 1 2.4.3.

2.4.4 KopoTkue OIHOTHUIHBIE (POPMYJIBI TOMyCKaeTCsl pacroyiaraTh Ha OJHOU
CTPOKE, pa3ielisist TOUKOU ¢ 3arsTor. Hanpumep:

Koopaunats! X1 1 X2 onpeiessieM 1Mo U3BECTHBIM BenyuHaM X 1 Y.

X =X —BY +BU; x,=Y -pBU.

Hecnoxnble 1 KopoTkue (popMysibl MPOMEKYTOUHBIX U BCIIOMOTaTENIbHBIX BbI-
PaXEHU MOKHO PacroJiaratb HEIMOCPEACTBEHHO B CTpOKe Tekcra. [Ipuuem paspe-
11aETCs YBEJIIMYMBATh PACCTOSTHUE MEXKy CTpOKaMH Tekcta. Hanpumep:

Tak kak 100poTHOCTH cucTteMbl D =20 c¢71, To Ha KpUTHYECKOW YacToTe Oy =16 ¢! xo-

s dunmeHt YCUJIEHUSA Pa30MKHYTOM CHCTEMBI K((,)Kp) =D/ Oy ,1+ (O, 2(,)Kp)2 =

=20/16-3,35=0,37 c¢2. CnenoBareibHo, 3ammac yCTOWYMBOCTH 110 ycraeHuto AK =1/0,37 = 3.

2.4.5 Tlpun HEOOXOAMMOCTH AOIMYCKAETCS] TMEPEeHOC YacTH MaTeMaTHUeCKOTO
BBIPAKECHUS Ha CIEAYIOUIYI0 CTpOKy. IIpruem 3Hak oneparuu, Ha KOTOPOM CIeJaH
IIEPEHOC, MHUIIYT JIBa pa3a — B KOHILIE IIEPBOM U B Hayajie BTOpou ctpoku. [Ipu nepe-
Hoce (hOpMyJIbl Ha 3HAKE YMHOKEHHSI BMECTO «*» MPUMEHSIOT 3HAK «X.

He nomyckarorcsi mepeHOChl Ha 3HAKE JIEJICHHS, a TAaKKE BBIPAKEHHI, OTHOCS-
HIMXCA K 3HaKaM KOpHSI, UHTerpala, jorapudma, TpouroHOMETpUUECKUX (PYHKIUMI U T. 1.

2.4.6 Bce dopMyIibl, pacmoiokeHHbIE B OTACIbHBIX CTPOKax, HymMepytoT. O-
HUM HOMEpPOM OTMEYAIOT TaKXe TPYIIy OJHOTHIHBIX (OPMYJ, pa3MEIICHHBIX Ha
OJTHOU CTPOKE.

®opMyJbl PEKOMEHYeTCs HyMepOoBaTh B Ipeeax pasjiena, K KOTOpOMY OHHU
otHOcsTCs. HoMep ¢opMyIibl T0JKEH COCTOSTh U3 MOPSIKOBOrO HOMEpa pasjena U
OTJICJICHHOTO OT HEro TOYKOW MOPSIKOBOTO HOoMepa (opMylibl, Haripumep (hopmyia
(2.7). Ecnu B pasnene onmHa dopMmyna, €€ Takke HyMepyloT, Hampumep (opmyrna
(1.2).

Ecnu B mosicuutenbHOM 3anucke ¢popmyn He Oosee 10, To pazpemiaercs npu-
MEHSITh CKBO3HYIO HyMEpaIuio.

dopMyIIbl, TOMEIIAEMbIE B IPUIIOKEHUS, TOJKHBI UMETh OTJEIBbHYIO HyMepa-
IIUIO B TpejenaX KakJIoro MpuiioxeHus. BHavane yka3pBaroT 0003HaUYECHUE TPHIIO-
KEHHSI, 3aT€M CTaBSAT TOYKY W TPUBOIAT MOPSIKOBBI HOMEpP (OPMYJIBI B JTaHHOM
npuioxenuu, Hanpumep (b.2).

2.4.7 TlopsinkoBblii HOMEp (OpPMyYJIbI 3aMUCHIBAIOT apabckumu ubpamMu B
KPYIJIBIX CKOOKaX y MpaBoro Kpasi CTPOKH.
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ITpu nepeHoce yacTu GOpMyJIbl ¢ OJHON CTPOKU Ha APYTYyH0 HOMEp pacrosna-
raroT Ha MOCIIETHENU CTPOKE.

Howmep cnoxHoii popmyisl (B BUAE IpoOHM) 3aMUCHIBAIOT TaK, YTOOBI cepearHa
HOMeEpa pacriojiarajach Ha YpoBHE 4€pTbl JpOOH.

CchUIKM B TEKCTE MOSCHUTEIBHOM 3alMCKU Ha MOPSAKOBBIM HOMEpP (POpMYIIbI
CJIeTyeT MPUBOJUTH B KPYTJIBIX CKOOKAX ¢ 00s13aTENBbHBIM yYKa3aHUEM CJIOBa «(popMy-
Ja», «ypaBHEHUE», «BBIPAKEHUE», «PABECHCTBOY», «IepeaaTouHas QyHKIHUS» U T. 1.
Harmpumep:

[Toncrasmnss Beipaskenue (3.6) B ypaBHeHue (3.2), moirydaem. ..

[Tocne popMyIbl cienyeT moMemnaTh nepeyeHb U pacim@poBKY MPUBEIECHHBIX
B (popMyJie CHUMBOJIOB, KOTOPBIE HE OBLIN MOSICHEHBI PaHEE.

[lepeueHb HaUMHAIOT CO CJIOBA «TJE», KOTOPOE MPUBOASAT C HOBOU CTPOKHU 0€3
a03aIlHOTO OTCTYIIA; MOCJIE CJIOBA «T/I€» JBOETOYME HE CTaBiT. B 3TOH ke cTpoke
MOMEIIAIOT MEPBBIN MOSCHAIOMMN cUMBOJ. CHUMBOJIBI HEOOXOJUMO OTHAENATH OT
pacmi@poBOK 3HAKOM THUpE, BBIpaBHHUBAs IepedyeHb Mo cuMBosiaMm. Kaxmayro pac-
mu@POBKY 3aKaHUYMBAIOT TOYKOM C 3arsaToi. PazMepHOCTh cuMBoOIa Uil Kod(duiim-
€HTa YKa3bIBaIOT B KOHIIC pacu(PpOBKU U OTACIAIOT 3amnsaToi. Hanpumep:

HpI/I pa3rone MexaHmnismMa 10 CKOpOCTHU 6BICTpOFO Xo4aa ABUTATC]Ib OOJKCH pa3BUBATL JWHA-

Mu4ecKuit MOMeHT Mpuun, HM, KoTOpBIi ompenensem no ¢popmysie

M s = (123 1 + 3,1 )€ @.7)

AB'’

rre 1,2 — ko3 GUIMeHT, YIUTHIBAIONINI TPUBEICHHBIII MOMEHT MHEPIIH PEIYKTOPA;
J ;z — MOMEHT MHEPLUHU JBUraTEls, KI*M?;

J

a

—HpI/IBeI[eHHHﬁ K OCH Bajla JIBUraTeis U3BECTHBIM JONOJIHUTEIBHBIA MOMEHT HHCPIUU

MEXaHu3Ma, Kr- M2;
2

SHB — YCKOpEHHE Bajla ABATATEI, C “.

MX

Pa3pemaercss nepedeHb u pacmm@poBKY HCIOIb30BAHHBIX CHMBOJIOB PAacIio-
naraTh B nmojaoop. Hanpumep:

M = (123, + )€ 2.7)

a8’
rae 1,2 — ko3hUIUEeHT, YIUTHIBAIONUN TPUBEICHHBI MOMEHT WHEPIIUU PeayKTopa; J s — Mo-
MEHT MHEPILUU JIBUTATENS, K" M2 Jyx — MPUBEIEHHBIA K OCH Bajla JBHUTATENs M3BECTHBIN JOIOJI-

HUTEIbHBIIA MOMEHT HHCPIUH MCXaHU3Ma, KF‘MZ; SHB — YCKOPCHHEC Bajia IBUTATCIIA, C_Z.

WNHuorna nepeyeHs U pacimpoBKY HAYMHAIOT CO CIIOB «3]1€Ch» UM «B (op-
MyJie 0003HaueHO». B 3TuX ciyyasx mocie popMyIibl CTaBsT TOUKY, a CJIOBA «37€ChY
win «B (hopmysie 0003HaAUECHOY 3aMKCHIBAIOT ¢ a03aLHOTO OTCTYIA C MPOMUCHON OYyK-
BB
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2.5 OcHOBHBIE TPEOOBAHUS K MJLJTIOCTPAIUAM

2.5.1 Bunpl wtoctpanuil (4epTeku, CXeMbl, rpad@uku, OCHHIIOIPAMMBI,
IIUKJIO- W TAaKTOTpamMMbl, (hoTorpadui) U UX KOJIMYECTBO B MOSICHUTEIHLHOMN 3aIHCKe
omnpenenseT aBTop npoekra (padotel). CiaeayeT UCXOIUTh U3 TOTO, YTO MIUIKOCTpa-
MM — HanboJiee MPOCTON M HATVISIAHBIA CIOCOO M3JIOKEHUS TeX 4YacTeW IMOSCHU-
TEJIHHOU 3alMCKH, KOTOPhIE TPEOYIOT JIIMTEIHLHOTO TEKCTOBOTO OINMCAHUS, HAMpH-
Mep, TUCKPETHOTO TMPoIlecca B CI0KHON TEXHUYECKON CUCTEME, MPOTICAYPhl CHHTE3a
CJIOKHBIX KOPPEKTUPYIOMIMX YCTPOUCTB CIEIAIICH CUCTEMBI U T. II.

2.5.2 Kaxxnas wumrocTpanus J0JDKHA OBITh YETKOM, SICHOM MO CMBICTY U CBSI-
3aHHOW C TEKCTOM, a TAaK)KE PACIOJaraTthbCsi MO0 BO3MOXKHOCTH OJIMKE K Pa3bsCHSIO-
IIeil 4acTU TEKCTA.

JlommyckaeTcs pacroiaratb WUTFOCTPAIIMU B KOHIIEC MTOSICHUTEIBLHOM 3aIliCKH B
BUJIC TIPUITOKEHUS.

2.5.3 Bce mmocTpanuy HE3aBUCUMO OT UX BUAA U COAEPKAHUS B TEXHHUUE-
CKOM JINTEepaType NPUHATO HA3bIBATh PUCYHKAMM.

B nosicHuTenbHON 3amuCKe PEKOMEHAYIOTCS Pa3Mepbl PUCYHKOB MHpUOIH3U-
TenbHO 92 X 150 MM 1 150 % 240 MM. BrIOOp KOHKpPETHOTO pa3Mepa 3aBUCHUT OT KO-
JMYECTBA U300paKaeMBbIX JI€TaJIeH, CIIOKHOCTH CBSI3€H MEXy HUMHU, HEOOXOJUMOTO
KOJIMYECTBA HAAIMCEN HA PUCYHKE.

PucyHok crnenyer pacnoniarath nocjie adb3ana, B KOTOpOM JaHa NepBasi CChLIKa
Ha Hero. MOXHO pa3Melarh Ha OTACJIBHOM JINCTE HECKOJIBKO PUCYHKOB. B Takom
Cly4dae oMelaTh 3TOT JIMCT CIIEAyeT 3a CTPAHULIEH, T1€ 1aHa CChIJIKA Ha MOCIEAHUN
U3 pa3MEILIECHHBIX PUCYHKOB.

Wnmoctpanuio, NOMEIIEHHYI0 B TEKCTe MEXIy abd3allamu, pacroJiaratoT o
LHEHTPY U OTAEJSIIOT OT TEKCTa U MOAPUCYHOUHON MOANMKUCH OJTHON MPOOEIbHOM CTpO-
koit (mpunoxenue H).

2.5.4 Unmoctparusi A0MKHA OBITH PacrojioKeHa TakuM 00pa3om, 4TOOBI ee
ObLIIO YIOOHO paccMaTpuBaTh 0€3 MOBOPOTA MOSCHUTEIBHOMN 3aMCKU UK C TIOBOPO-
ToM Ha 90° 110 YacoBOM CTpEIKE.

2.5.5 Kaxplit pucyHOK COMPOBOXKIAIOT MOAPUCYHOUHOM Toanuchio. [loamuce
JOJKHA COZIepkKaTh cI0BO «PHCYyHOK» 63 coKpallleHusl U MOPSAKOBBII HOMEp WILITIO-
cTpanuu apadckumu 1udpamu, Hanpumep, «PucyHok 7» mpu CKBO3HON HyMeparuu
nm «PucyHok 2.7» mpu HyMepauuM WUIFOCTPAUHA MO pa3jaesiaM IMOSCHUTEIbHOU
3aIUCKH.

[Toanucr WILTOCTpALMi, PACTOJIOKEHHBIX B IMPUIOKEHUAX, TOJDKHA COAEP-
XKaTh CcIOBO «PUCYHOK», OyKBEeHHOE 0003HAUCHHUE TPUIIOKECHHS W TOPSIKOBBIN HO-
MEp WUIIOCTPAIIMUA B MPUIOKEHUU, MEKIY KOTOPBIMU CTaBUTCS TOYKA, HAIIPUMEpP
«Pucynok A.2». Ecnu B mpuiio)keHHH MOMEIIEHa OJIHa WJUTIOCTpaInsi, ee 0003Hada-
10T «Pucynok A.1».

Bce mwimmoctpannu JOJKHBI UMETh HAUMEHOBAHUSA, KOTOPBIE 3alIMCHIBAIOT I10-
cjie HoMepa pUCyHKa 4epe3 3HaK TUPE C MPOMUCHOM OyKBbI. TOUKH MOCIe HOMEepa U
HAaMMEHOBAHUs PUCYHKA HE CTABAT, HAIPUMED:

Pucynok 2.1 — CtpykTypHas cxema HECKOPPEKTUPOBAHHON CUCTEMbI YIIPABICHHS
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[lognuch W HaMMEHOBAaHWE PACIOJAraloT, BBHIPABHMBAS IO IIEHTPY OTHOCH-
TEJILHO PUCYHKA.

JlomyckaeTcsi BRIHOCUTD B TIOJPUCYHOUHYIO MOAIKCH PACIIM(PPOBKY YCIOBHBIX
0003HAaYEHNH, YacTel U JeTajeil nurocTpauu. Bee mosicHuTenbHbIE JaHHBIE TTOME-
AIOT MEXKIY PUCYHKOM U MOAPUCYHOYHOHN MOMUCHIO.

PactmdpoBky numryt B moxoop, OTAeNssl UX APYT OT JApyra TOUKOW C 3aIlsiToil.
[udpsel, OyKBBI, APYTHE YCIOBHbIE 00O3HAUYEHUS MO3UIIMI HA PUCYHKE MPHUBOAAT Oe3
CKOOOK, OTAETsIsI OT paciIuppOBOK 3HAKAMH TUpE, Hampumep, «1 — M3MepUTEIbHBIM
npeoOpaszoBarelib; 2 — YCHIUTENbY WM «a — KOPPEeKTHpYIolee 3BeH0; 0 — ...». JimuHa
CTPOK C MOSCHEHUSIMU HE JIOJDKHA BBIXOJUTH 33 TPaHUIIBI prcyHKa. CTaHAapTHBIE OyK-
BEHHBIC ITO3UIIMOHHBIC 0003HAYCHHS, IPUBEIICHHBIC HAa PICYHKE, HE PACIIM(pPOBHIBAOT.

Ecmu 0603HaueHus1, mpuBeICHHBIC HA WUTIOCTPAINH, Pa3bsCHAIOTCS B TEKCTE TO-
SICHUTEJIbHOM 3aIMCKH, TO PaCIIM(pPOBKH B IMOIPUCYHOUHBIX MOAIUCIX HE TOITYCKAIOTCS.

He paspemaeTcst yacTp JeTaneil WILTFOCTPAIMU MOSICHATh B TEKCTE, a IPYTYIO —
pacmpoBIBaTH B MOAPUCYHOUHON TOIHCH.

Bce monpucyHOYHbIE OANKCH B MOSICHUTEIBHOM 3aIMCKE CIIEIYET BBIMOIHATh
eMHO00pa3Ho.

2.5.6 B TekcTe MOSICHUTEIBHON 3aIUCKH JTOJDKHBI OBITH JaHBI CCHIIKA HA BCE
WJUTIOCTpaluu 0€3 UCKITIOYEHUS.

B cchimkax pekoMeHyeTcst HCIOIb30BaTh 000POTHI «B COOTBETCTBUU C PUCYH-
KOM 2», «Ha pUCyHKe 5.1 U300pakeHsl...», «(CM. PUCYHOK 2)» U T. II.

PucyHok, Kak mpaBuiio, BBIMOJHIETCS HA OJHOW cTpaHuile. Eciu pucyHOk HE
ITIOMEIIAETCS] HAa OJHOM CTpPaHULE, TO JTOIYCKAETCS MEPEHOC €r0 4acTh Ha ApYrue
CTpaHHIlbl. B 3TOM cilyuae B MOJAMUCAX KO BTOPOM, TPEThEH U APYTHUM YACTAM H300-
paXXeHUsl IMOBTOPSIOT NOANUCH «PUCYHOK» M HOMEp WIUIIOCTPALMU, COIPOBOXKAASL
CJIOBAMU «JTUCT 2%, «JTUCT 3» | T. [I.

2.5.7 UnnrocTpanuu, Kak ¥ JAPyTU€ BUIBI KOHCTPYKTOPCKUX TOKYMEHTOB,
JIOJKHBI OBITH BBITIOIHEHBI B cooTBeTCTBUM ¢ TpeboBanusmu ECKJI, ECT/] u ECII/I.
Onnako ecnu Ha nokymeHtax no ECKJI, ECT/l u ECIIJl npencrasisitor Bcto (6€3
MCKIIIOUYEHHSI) MH(POpMALMIO, MOSCHSIONIYI0 Ha3HAauY€HHE (DYHKIIMOHAJBHBIX 4YacTeH,
THUIIBl 3JIEMEHTOB U UX HOMHMHAJIbHBIE MAPAMETPhI, BCE CBS3U C UCTOYHUKAMM IMUTA-
HUS, COCTOSTHNE (YHKIIMOHATBHBIX YaCTEed M YCTPOWCTB, BO3MOKHOCTH UX PETYIIH-
POBKH U T. J1., TO Ha WUTFOCTPAIIUSIX K TEKCTY IO KHA ObITh MPECTaBICHA TOJIBKO Ta
uH(opMaIus, KOTopasi HEMOCPEACTBEHHO KacaeTcsl CyTU U3J1araéMbIX BOIIPOCOB.

[Ipu ncronbp30BaHWM JJIST WIITIOCTpAIIUN YepTeKer U CXeM, yxke pa3paboTaH-
ueix o ECKJI, ECT/I u ECII/I, ux Heo6xoauMo 1opaboTath:

— UCKJTIOYUTh PAMKH, YTJIOBBIE IITAMIIBI, CIEIU(UKAIINN, TEXHUYECKUE XapaK-
TEPUCTUKH U T. 11.;

— 3aMEHUTH AJIEMEHTHI, HE UMEIOIIME MPSMOT0 OTHOIICHUS K CYTH PacCMaTpH-
BaeMOro BOIpPOca, U300pKEHUEM MIPSMOYTOJbHUKA U3 IITPUXITYHKTUPHBIX JTUHUM;

— MaKCHUMAaJIbHO COKPATUTh YHMCJIO HAJITUCEH.

Hpyrue pekoMeHJaluu JaHbl B TPETHEM pa3jesie CTaH1apTa NPeanpUsTs pu
W3JI0KCHUH TIPABUJI BBITIOIHEHUS W O(DOPMIICHHS KOHKPETHBIX BHJIOB HYEPTEKEH,
cxeM, rpaduKoOB U JPYTUX KOHCTPYKTOPCKUX IOKYMEHTOB.

2.5.8 Bo Bceil NOSCHUTENBHON 3aMHCKe CIEAYET COOM0aaTh eIMHO00pa3ue mpu
BBITIOJTHEHUN HJUTIOCTpAIAid, OPOPMIICHUN TMOIPUCYHOUHBIX MOIIKCEH, BCEX HAMIIU-
cell, pa3MEpHBIX ¥ BEIHOCHBIX JIMHHUM, UCTIOIb30BAHUHU YCIOBHBIX 0003HAUCHHUH.
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Nnmroctpanyu ciieyeT BBIIOJHATh C MOMOILIBI) KOMITBIOTEPHON TEXHUKH WIIN
IAPUKOBOW PYUKOM ¢ TEMHOU (YEPHOM WJIM CHUHEW) MacTOM, WM KapaHIaIlloM Cpe/l-
HEW TBEPAOCTH C MOMOILIBID YEPTEKHBIX MHCTPYMEHTOB. lIpu BBIIONMHEHMH WILTIO-
CTpallMii pa3pemiaeTcsl UCIOIb30BaTh MO0 TOIBKO KapaHAalll, JTU0O0 TOIBKO IIapUKO-
BYIO PYUKY C ITACTOM OJHOTO I[BETA MO BCEN MOSICHUTEIbHOU 3aIIUCKE.

Ecnu nosicHuTenpHas 3anucKa BBINOJIHEHA B TEKCTOBOM penakrtope 1I9BM, o
BCE WJUTFOCTPAIINH JIOJDKHBI OBITH 0()OPMIICHBI C TIOMOIITLIO0 TPAPUIECKOTO PEeIaKTOpa,
€CJIM TEKCT IUIIETCA OT PyKH, TO YEPHOU Tywblo. [Ipy 3TOM IomyckaeTcss HBETHOE
BBITIOJTHEHNE OTAEIBHBIX WITIOCTPALIHIA.

Hannucu Ha Bcex WUTIOCTpalUsiX CIIEAYET BBINOMHATh CTaHAAPTHBIM HIpUQ-
TOM C BBICOTOH CTPOYHBIX OyKB HE MeHee 2,5 MM. [IpomnucHbie OYKBBI B MOAMUCIX U
YCIOBHBIX IpaUUyecKuX O0O3HAUEHUSIX AJIEMEHTOB, HU(PHI, 0003HAYAIOIINE HyMeE-
paIrIo AJIIEMEHTOB WJIM MacIITaOHOCTh KOOPAMHATHBIX IIKAJI, IPYTUE YMCIIOBBIC 3HA-
yeHus Ha rpadukax cienyeT nucaTh Ha 1/3 kpymnHee cTpouHbix OykB. Pazpemraercs
py HE0OXOIUMOCTH OyKBEHHBIE 0003HAYEHUS 3JIEMEHTOB (YCTPOMCTB) Ha CXeMe, X
MOPSIIKOBBIE HOMEPA BBIIOIHATH HECKOJIBKO OOJIBIIET0 pa3Mepa.

2.6 IlocTpoenue TadIuI

2.6.1 Tabmuibl NPUMEHSIOT ISl TOTO, YTOOBI YIPOCTUTH HU3JIOKEHUE TEKCTa,
COJIepKAIIero JOCTaTOYHO OOJBIION MO 00beMy (DaKTHUECKUW MaTepuall, MpuaaTh
ATOMY MaTepuaidy 0ojiee KOMIAKTHYIO, yI0OHYI0 (GopMy IJisi aHAJIM3a U PacueToB,
YTOOBI MOBBICUTH 0OOCHOBAHHOCTH M JIOCTOBEPHOCTH MPUHUMAEMBIX PEIICHUH.

B Buze Tabauibsl 006I9HO 0(OPMIIAIOT:

— CBEJICHUS CIIPAaBOYHOTO XapaKTepa;

— 3HaueHus (PYHKIIM, UCTIOIb3yEeMbIE MPU TPaPUIECKUX METOJIaX pacyeTa;

— JIaHHBIE AKCIIEPUMEHTAJIBHBIX HCCIICIOBAaHUNA (DYHKIIMOHAIBHBIX JJIEMEHTOB H
YCTPOMCTB, TTI0 KOTOPHIM OMPEJIEIISIOT UX CTATUYIECKUE U IMHAMUYECKUE XapaKTEPUCTHUKH;

— pe3yJIbTaThl MAaTEMaTUYECKOTO MOJICTUPOBAHUS TEXHUYECKHX CHUCTEM C aB-
TOMATUYCCKUM yTIPABICHUEM H JIp.

TabGnuiry B 3aBUCIMOCTH OT €€ pa3Mepa PeKOMEHIyeTCs TTOMenaTh Hermocpe -
CTBEHHO 3a a03aiieM, B KOTOPOM Ha Hee BIEPBBIC JIaHA CChLIKA, TMOO Ha CIEYIOIICH
ctpanwuie. [Ipu HE0OX0UMOCTH AOITycKaeTcs: 0OPMIISATh TaOIHITy B BUJIE TIPUIIOKE-
HUS K TTOSICHUTEIILHOM 3aITnCKe.

2.6.2 Bce TaOnuIbl B TEKCTE TOJDKHBI OBITh TPOHYMEPOBAHBI apabCKuMu mud-
paMu U UMETh TEKCTOBBIN 3aroJIOBOK, MIPUYEM CJIOBO «Ta0yMIla» HE cokpaiarTt. Ho-
Mep TaOJIMIBI M 3aroJIOBOK pa3AelisatoT 3HakoM Thpe. CinoBo «Tabnuiay HauMHAIOT
NMCaTh HA YPOBHE JIEBOM IPaHULbI TAOIUIIHI.

Tabnuipl pekoMeHayeTcsi HyMepOoBaTh B COOTBETCTBUU C MPUHATON CUCTEMOM
HyMmepauu (GopMys U pUCyHKOB, Hampumep: «Tabnuma 2» mpu CKBO3HOM HyMmepa-
uuu unu «Tabmuua 1.2» npu MHAEKCHOW HyMepalluu IO pasfieiaM MOsSCHUTEIbHOM
3aMUCKHU.

Tabmuibl B KaXI0M MPUIOKEHUN CHAOXKAIOT OTACIBHOW HyMmepanuen ¢ 00s-
3aTeIbHBIM yKa3aHueM 0003HaueHUs MpuiokeHus, Hanpumep «Tabmuna b.2y».

3aroyioBOK J1OJKE€H ObITh KPATKUM M TOYHO OTpa)aTh COJAEpNKaHUE TaOJIHUILIbL.
CTpoOKH C 3aroJIOBKOM HE JIOJIKHBI BBIXOJIUTH 32 MPABYIO U JIEBYIO FPAHUIIBI TAOIHIIBI.
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2.6.3 Tabmuiel 0hOpMIISIIOT B COOTBETCTBUM ¢ pUCYHKamu 2.1-2.5 u mpurio-
)eHueM JI.

Tabnuiry BMecTe ¢ 3aroJioBKOM OTICISIIOT OT MPEIbIIYIIEro U MOCIEAYIOMIEro
TEKCTa MpOOEIbHON CTPOKOM. Ecin 3aroioBok COCTOUT W3 HECKOJIBKUX CTPOK, TO
BTOpasi U MOCJHEAYIOUIME CTPOKH PACIIONAraroTCs MOJ TEKCTOM 3arojoBKa B MEPBOU
CTpOKE, KaK MOKa3aHO Ha PUCYHKE 2.2, MPU 3TOM UCIIOJIb3yeTCsl BbIpaBHUBaHUE a03a-
11a «I10 JIEBOMY Kparo». ToukH mocie HoMepa U 3arojioBKa TabJUIIbl HE CTaBsIT. 3aro-
JIOBOK M camy TaOJHITy MPoOeTbHOM CTPOKOW HE Pa3AeIIsiOT.

Tabmuma <Homep> — 3aroI0BOK TaOIUIIBI

3arosioBku rpad

[TonzaronoBku rpad

I'omoBka

Crpoxku

~— ~"

BokoBuk I'padur

Pucynok 2.1 — IIpumep cTpyKTypbl TaOIuUIb (K MyHKTY 2.6.3)

2.6.4 CrnieBa, cripaBa ¥ CHM3Yy TaOJMIIBI PEKOMEHIYETCS OTpaHUYMBATh JIMHUS-
mu. Ecnu B KOHIIE CTpaHMIIbl TaOMUIIA HE 3aKAaHYMBAETCS, TO TOPU3OHTAIIbHYIO Orpa-
HUYUBAIOLLYIO YEPTY JIOMYyCKAETCS HE MPOBOAUTH (PUCYHOK 2.2).

Tabnuna 2.4 — ba3oBblii BApHaHT MPOTPaMMbl 00paOOTKH CHUTHAJIOB
OT CHUCTEMBI KOHTPOJISI HATPy3KH

[ar Kon onepannn AJpec onepanja [Ipumeuanue

0001 LD 0000 PH—>Ro; PH—SR:
0002 *D 0001 PH-KxB— Ro; PH-KyB— SR1
0028 LD 1000 I[NIC—Ro; =»SR:

[Tponomxkenue Tabnuibl <uomep maodauysvr™>

[ITar Kon onepannn AJlpec onepanja [Ipumeuanue

3anuch BETMYUHBI BBIJICPKKH B
0029 PD 0010 peructp ganHeix RD
0036 WR 2009 3anuce CUTHANA B TYEUKY

namatu 2009

Pucynok 2.2 — ITpumep odopmiteHus TAaOIHIIBI ¢ 3aTOJIOBKOM U3 JIByX CTPOK C IMPOJIODKEHUEM
U TIOBTOPEHHEM T'OJI0BKH (K myHKTam 2.6.3, 2.6.4, 2.6.7)
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[Ipu npooiKeHUr TaONMIbl TOJOBKY JAOIMYCKAETCs 3aMEHATh HyMepaluen
rpad. B aTom cimydae Hymepanuio MOMENIAIOT W B MEPBOM YacTH TaOIMIBI TOCTE
TOJIOBKH.

[Tocnenyroume yactu Tabmuib nocie cioB «IIpogomkenne TabnuIbL. .. » ¢ yKa-
3aHUEM TOJILKO €€ HOMEepa HAaYMHAIOT CO CTPOKH ¢ HyMeparuei rpad (pucyHok 2.3).

2.6.5 3aronoBku Tpad pEeKOMEHIYETCS 3aluChiBaTh MapajljIeIbHO CTPOKaM
Tabnuibl. [Ipu HEOOXOUMOCTH Oy CKaeTCs MEPIEHIUKYIISIPHOE PACTIOIOKEHUE 3a-
TOJIOBKOB Tpad (cM. pUCyHOK 2.3).

3aroyioBku Tpad ¥ CTPOKKM OOKOBHKA TAOJHWIIBI CIEAYyET MHUCATh C MPOMUCHON
OYKBBI, I0J3ar0JIOBKH — CO CTPOYHOM (€CIIU TOJIBKO OHH HE UMEIOT CaMOCTOATEIBHO-
T'0 3HAYCHHUS).

Bce 3aronoBku, Ha3BaHUS M MOA3aroJIOBKH yKa3bIBalOT B MMEHHUTEILHOM Ia-
JIeKe €IMHCTBEHHOI'O YHCIIa, KPOME CIy4aeB, KOrJa B CIOBOCOYETAHUHU CYUIECTBU-
TEJIbHOE B JJAHHOM 3HAYEHHUM B €IMHCTBEHHOM YMCIIE HE yMOTpeOIsaeTcs, HampumMep
«TexHuueckue yciaoBus».

CrnoBa B Tabiule cleayeT nucaTh MOJTHOCThIO 0€3 COKpaIlleHHi, 32 UCKII0Ye-
HUEM OTJEJbHBIX MOHSATUN, KOTOPHIE MOKHO 3aMEHSATh OYKBEHHBIMH 00O3HAUYCHMUSI-
MU, yctaHoBlieHHbIME cTaHaapToM ['OCT 2.321-84 wnu npyruMu NpUHSATHIME 000-
3HAUYEHUSIMH, €CJIM OHU TIOSICHEHBI B TEKCTE WJIM MPUBEICHBI HAa WIUTIOCTpaIusax. Tou-
Ka B KOHIIE 3aroJIOBKa HE CTABUTCS.

Tabmuma <womep mabauywvl> — 3aroI0BOK TaOIHIIBI

CocrosiHue niepe1 HadyajaoM N
olepanuu é o % o
- O6ciyxuBaemas 2 Eﬁ s 2
= % s § HO3HIIUS CojepkaHue oneparyu % g §§
=
L =5 | ES
O 2| ~El B B r = © 2 3
[aa] 3]
™
1 2 3 4 5 6 7 8
0,0 A 3abpathb U3 A 0,1 0,1
0,1 A [Tepemectutbes B b 0,3 0,4
41 b 2 1 [Tepemectuthes k B 0,3 4.4
[Iponomkenue Tabnuibl <HoMep Mmadauybr™>
1 2 3 4 5 6 7 8
4.4 B 2 1 Pazrpysuts B 0,1 4.5
12,1 b 4 3 2 ITepemectuthes k I 0,6 12,7
12,7 b 4 3 2 Pasrpysurs I' 0,1 12,8

Pucynoxk 2.3 — IIpumep opopmiieHust TaOIUIIBI U €€ TPO0DKeHHs 6€3 TTOBTOPECHHMS
rojoBkH (K myHKTam 2.6.4, 2.6.5)
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3anperaercss pa3MeniaTh B SYEMKE TOJOBKHU JBA 3aroJIOBKa, pa3/eiIeHHbIE KO-
COU JIMHUEHN, OJIUH U3 KOTOPBIX OTHOCUTCS K OOKOBHUKY, & BTOPO 0OBEIMHSAET 3aro-
JIOBKH BcexX Tpad.

['pady «Homep no mopsiaxy» B TabOIUIYy BKIIOYATh He pomyckaercs. [Ipu HeoO-
XOJMMOCTH HyMepaluH MoKa3areseil MopsIKOBble HOMEpa YKa3bIBAIOT B MEPBOM Ipa-
¢e gepes mpoben meper uX HauMeHOBaHUEM (CM. pUCYHOK 2.4).

2.6.6 B rpade unu ctpoke 00koBHKa 0003HAUYCHUS €IUHUI] (PU3UUECKUX BEJIH-
YUH MPUBOJIAT MOCJE HAMMEHOBAHUS MOKa3aTems, OTACNSS WX 3amsaTol (CM. pucy-
HOK 2.4).

JlommyckaeTcst BKIO4aTh B Tabnuiy rpady «OOo3HaueHHE eNUHUIBI (u3nye-
CKOM BEJIMYMHBD», €CIIA OOJIbIIAs YaCTh HAMMEHOBAHUI B OOKOBHKE COMPOBOKIACTCS
pPa3MepHOCTSIMHU.

2.6.7 Eciii Heo0X0IuMBbI HEOOJIbIITNE 110 00bEeMY MOSCHEHUS K OOJIbIIEH YacTu
CTPOK TaOJMUIBI, TO TaKWe MOSICHEHUs O(OPMIIAIOT OTAeiabHOU rpadoil «IIpumeua-
HHUE» B COOTBETCTBUU C PUCYHKOM 2.2.

Ecnu HeoOX0oAMMO MOSICHUTh JAaHHBIE OTAEIBHBIX CTPOK WK Tpad, TO mpume-
yaHue o(popMIISIIOT OTJEIBHOM CTPOKOM B KOHIIE TAaOJIMLIBI HaJ JUHUEH, 0003HaAYa0-
1€l OKOHYaHWe Ta0JIUIIbI, B COOTBETCTBUU C PUCYHKOM 2.4.

Tabmmma <womep mabauywv> — 3aroa0BOK TaOJIHIIBI

3HadeHue k03P UIIMEHTa MECTHOM 00OpaTHOU
cBsa3H, Ko
HamMeHoBaHuE TTOKa3aTes
0,04 0,08 0,10 0,12
1 InraMudeckast OmmoOKa, yril. MUH. 2 2,5 2,8 (3,2)
2 Bpewmst mepexoiHOTO Tpoliecca, ¢ 0,10 0,105 0,11 0,12
3 IlepeperynupoBanue, % (30) 25 24 22
4 Yucio konedanuit (2,0 15 15 15
[Tpumeuanue — JlaHHBIC, 3aKITIOYCHHBIC B CKOOKH, HE COOTBETCTBYIOT TEXHUYCCKHM TpE-
OOBaHMIM

Pucynok 2.4 — IIpumep opopmiieHust OTACTbHBIX CTPOK U Tpad TaOIUIIbI
(x mynkram 2.6.5, 2.6.6, 2.6.7, 2.6.9)

2.6.8 Tabnuiy ¢ HEOONBIIMM KOJIUYECTBOM Tpad HOMycKaeTcs AEIUTh Ha
YacTU ¥ MOMENIATh UX PSAOM HAa OJHOW CTPaHUIE, pa3aeiss IBOMHON JIMHUEN WU
JUHUEH YJIBOCHHOW TOJIIMHBI, IIPU ITOM T'OJIOBKY TaOJIHUIIBI TOBTOPSIOT B KaXKIOU
qacTu (PUCYHOK 2.5).
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Tabnuia <womep mabauywvl> — 3aroa0BOK TaOIHIIbI

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

Pucynok 2.5 — [Ipumep odopmiteHrs TabIUIBI ¢ HEOOJIBIINM KOJIMYECTBOM rpad
(x mynkram 2.6.8, 2.6.9)

2.6.9 Tlpu 3anmomHeHUHN TaOJIUIl PEKOMEHAYETCs, YTOObI YHCIIO 3HAKOB IOCIE
3amsITON ObUIO OJMHAKOBBIM JJISl KaXJAO0TO CTOJ0IAa HU(P B COOTBETCTBUM C TOYHO-
CTBIO U3MEPUTENIBHBIX CPEJCTB U MHKEHEPHBIX PACUETOB.

YucnoBble 3HaUCHUS OJHOW (PU3UUYECKOM BEIMUYMHBI HEOOXOJMMO pacroJia-
raTb Tak, 4YTOOBI pa3psiAbl YKCEN MO Bceil rpade HaAXOAWINCh OAUH IMOJ APYTUM
(cM. pucyHOK 2.5).

YucnoBble 3HaYEHUS pa3IUYHbIX (PU3MUECKUX BEJIIMYMH pacrojararT mocepe-
JIMHE STYEHKU B COOTBETCTBUU C PUCYHKOM 2.4,

[Ipu ykazaHuu B CTpoKe OOKOBMKA TAOJMIIBI MOCJIEI0BATEIbLHBIX MHTEPBAIOB
cienyet nucath «OT... 10... BKIOY.», «CB... 10... BKIIOY.».

[Ipu oTcyTCTBUM OTAENBHBIX JaHHBIX B TabiuWIle cleayeT cTaBuTh Tupe. He
JIOTYCKAETCsl OCTABJIATH B rpadax TabIuIl MyCcThie MeCTa.

2.6.10 TlosicHuTenpHas 3amucKa JOJDKHA COAEPKATh KPAaTKUE TOSICHEHUS, OT-
HOCSIIMECs K Ta0JIMIIE B 1IEJIOM, a IIPU HEOOXOJUMOCTH U K €€ OTAENIbHbIM JacTaM. B
HNOSICHEHUSAX JOJKHBI ObITh CPOPMYJIUPOBAHbI OCHOBHBIE BBIBOJIbI, K KOTOPBIM MpPU-
BOJST JaHHbIE TaOJIHIIbI, MM OOPAIIEHO BHUMAHHE Ha CaMO€ XapaKTepHOE WA BaX-
HOE B HEW.

2.6.11 Ilpu HamMuuK B TUTUIOMHOM MPOEKTE HEOOJBIIOro Mo 00beMy Iudpo-
BOI'0 Marepuaja ero HerenecoodpazHo oGopMIsTh B BHUJE TaOJMIII, a CIEAYET Jaa-
BaTh TEKCTOM, pacrojiaras JaHHbIe B BUJIe KOJIOoHOK. Hampumep:

[IpenenbHbIe OTKIOHEHUS pa3MepoB NMpoduiiel Bcex HomepoB, %0:
1 (0191 8 (70} (T +2,5
L0 111700)705 (ST +1,5

2.7 OdopmiieHne NpUIOKEHUI

2.7.1 B npunoxxeHusi NOSICHUTEIIbHON 3aMMCKU PEKOMEHYETCs] BBIHOCUTh WUH-
dbopmalnio, UMEIONIYI0 CIPABOYHOE MJIM BTOPOCTENIEHHOE 3HAUYE€HHUE, HO HEOOXOIu-
MYI0 JJis 00JIee MOJTHOTO OCBELIEHUSI TEMbI IPOEKTA, UM MOMENIATh OTJAEIbHbIE Ma-
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TepHasbl (pacreyaTky MporpamMm | T. I1.) JUIS yA0O0CTBa pabOThl ¢ TEKCTOM MOSCHU-
TEJILHOU 3aIIUCKH.

[IpunoxeHussMu MOTYT OBITH MaTeMaTHYeCKHe (HOPMYJIbI, HOMOTPAMMBEI,
BCIIOMOTATEJIbHBIE BBIYKMCIEHUS W PACUETHI, ONMUCAHUA AJITOPUTMOB M IPOrPaMM,
TEXHUYCCKNE XaPaKTEPUCTUKHU PA3TMYHBIX yCTPOUCTB, crnenudukamuu u T. 0. Jlo-
IyCKaeTCsl MCIOJIb30BATh B KAYECTBE MPUWIOKECHUN OTAECIBbHO W3JaHHBIE KOHCTPYK-
TOPCKHUE TOKYMEHTHL.

Bce nputoykeHus BKIIIOYAOT B OOITY0 HyMEpaIluio CTPaHHUII.

2.7.2 B TekcTe MOSCHUTEIHLHOW 3alMCKXA Ha BCE MPUJIOKEHUS JTOJDKHBI OBITh
cchUIKU. [IpuiokeHns pacnonararoT B MOPSAKE CChUIOK HAa HUX B TEKCTE.

[Tpunoxenuss 0003HaYaOT 3arjJaBHBIMU OyKBaMU pyccKoro angaBuTa, Hauu-
Has ¢ A, 32 UCKJIIOUYECHHUEM OYKB E, 3,1, O, Y, b, bl, b. Ecti B OSICHUTETBHOI 3a-
MHUCKE OJHO MPUJIOKEHUE, OHO TaKXe JOJKHO ObITh 0003HaueHo [IPUJIOKEHUE A.

2.7.3 Kaxxoe mpuiio’keHrne HaYMHAIOT ¢ HOBOW CTpaHUIlBl. BBepXy mo neHTpy
ctpanuibl Uyt ciioBo [TPMJIOXKEHUME nponucHeiMu OykBaMu U €ro OyKBEHHOE
o0o3HaueHne. Huxe B KpyribiX CKOOKax CTPOYHBIMU OyKBaMH YKa3bIBAIOT CJIOBO
«00s13aTeNIbHOEY, «PEKOMEHIYEMOE» UIIU «CIPaBOYHOE». Ellle HUXKe Mo LEHTpPY pas-
MEIIAI0T 3aroJ0BOK, KOTOPBIM 3aMKChIBAIOT ¢ MPONUCHOU OykBhl. MHOTIA mocne 3a-
TOJIOBKA JIENIAl0T OOPATHYIO CCHUIKY K OCHOBHOMY TEKCTY MOSICHUTEIBHOM 3aIllMCKH.
[Tpumep odopmieHus NpuioKeHus MpUBEIeH B npuioxenuu I1.

2.8 Odopmiienue 6udauorpaguyIecKoro ykasareJs
CIIUCOK UCITOJBb30OBAHHBIX HCTOYHUKOB

2.8.1 Cchuiky Ha JIUTEPATYPY, HOPMATUBHO-TEXHUYECKYIO U IPYTYIO IOKYMEH-
TaIMI0, UHbIE UCTOYHHUKH, UCTIOJIB30BAHHBIC TIPU Pa0O0TE HAJ| IUTIJIOMHBIM MTPOCKTOM
(paboToii), MOMENIAIOT B KOHIIC MOSICHUTEIBHOM 3alMCKH TMepe]] MPUIOKECHUSIMHU B

Bujie nepeuns CITMCOK MCITOJIbB3OBAHHBIX NCTOYHUKOB, Ha3Banue KoTo-
POTO 3aIUCHIBAIOT IIPONMMMCHBIMU OYKBaMH C HOBOM CTPAHHIIBI 10 IICHTDY.

2.8.2 B TekcTe MOSACHUTEIBHOM 3alMMCKU BCE CCHUIKM HA WMCTOYHUKH 3aITUCHI-
BalOT apaOCkumu IMdpaMu B KBAJPATHBIX CKOOKaxX B BO3PACTAIOIIEM IMOPSIKE.

JIOKHBI OBITH MPHUBEACHBI CCHUIKM HAa BCe 0€3 MCKIIOYEHHUS] UCTOYHUKH, BKIIFOUEH-
Heie B CIIMCOK MCITOJIbB3OBAHHBIX NCTOYHHMKOB.

2.8.3 B CITMCKE UCIIOJIb30BAHHbBIX MCTOYHMKOB no3umuu pacmo-
JararoT U HyMEpYyIT B TOM IOCJIEA0BATEIbHOCTH, B KOTOPOH PAacIIOIOKEHbI U IPO-
HYMEPOBAHbI CCBUIKHA B TEKCTE MOSICHUTEIBHON 3aMHUCKHU.

2.8.4 be3 cChUIOK B TEKCTE MOSICHUTEIBHOW 3alMMCKUA Pa3periacTcs MUCIOJIb30-
BaTh CBEJCHUS, MOJYUYCHHBIC HA JICKIUSAX, CEMUHAPCKUX, MPAKTUYECKUX U Jabopa-
TOPHBIX 3aHATHUSIX. OJIHAKO UCTOJIb30BaHHbIE YUE€OHbIE, Y4EOHO-METOAMYECKIE MaTe-
puaibl U MOCOOMS TOKHBI ObITh MPHUBEAEHBI U pacnoiokeHbl B KoHie CITMCKA
NCITIOJIB3OBAHHBIX UCTOYHUKOB.
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2.8.5 bubmuorpaduueckue omucanus B CIIMCKE HCITOJIb3OBAHHbBIX
NCTOYHHUKOB nomkHbl ObITH BBINOJHEHBI B COOTBETCTBUU C MpaBUJIAMH, yCTa-
HoBieHHbIMH cTangapTom ['OCT 7.1-2003.

2.8.6 O0pa31ibl ONUCaHUs] HCTOYHUKOB MPEACTABICHBI HUXKE.

[IpuMep yka3aHHsI KHATH C OJHUM aBTOPOM:

[1] T'yk, M. IIpoueccopsr Pentium 11, Pentium Pro u npocro Pentium / M. I'yk. — CIIG. :
ITutep Kom, 1999. — 288 c.

[IpuMep yka3aHHsI KHATH C KOJIMYECTBOM aBTOPOB JI0 TPEX BKIIFOUUTEIBHO:

[2] Kysemun, M. O. Cospemennsie cemeiictBa [IJIMUC ¢upmer Xilinx : copas. mocodue /
M. O. Kyzenun, . A. Kasiues, B. 0. 3otoB. — M. : I'opsiuas nunust — Tenexom, 2004. — 440 c.

[Ipumep yka3aHusi KHUTH ¢ KOJJMYECTBOM aBTOPOB OOJIBIIE TPEX:

[3] Texuuueckue cpeacTBa quarHocTUpoBaHus : crpaBounuk / B. B. Kimoes [u ap.]. — M. :
MamunocTtpoenue, 1989. — 672 c.

[Ipumep yka3zaHusi KHUTH HA HHOCTPAHHOM SI3BIKE:
[4] Embedded Microcontrollers : Databook / Intel Corporation. — Santa Clara, Ca, 1994.
[TpuMep yka3zaHus MHOTOTOMHOI'O WU3aHUS:

[5] IIpoekTtupoBanue camotectupyembix CBUC : monorpadus. B 2 1. / B. H. Spmonuk
[1 ap.]. — Munck : BI'VUP, 2001.

[Ipumep ykazaHust OAHOTO U3 TOMOB MHOI'OTOMHOI'O U3/IaHUS:

[6] Mukpormporiieccopbl U MHKPOIPOIECCOPHBIE KOMILICKTbI HHTETPAIBHBIX MUKPOCXEM :
cupaBo4yHuK. B 2 1./ oz pen. B. A. IllaxnoBa. — M. : Paguo u cBa3p, 1988. —T. 1. — 368 c.

[Ipumep ykazaHus CTaTbu B NEPUOAUYECKOM W3HAHUM:

[7] Bepcku, 1. Habop DCJI-mukpocxem mns ObicTpozeiicTByromero RISC-npormeccopa /
. Bepcku // Dnexrponnka. — 1989. — Nel12. — C. 21-25.

[Ipumep ykazanus cTaTbu B COOpPHHUKE:
[8] Akcenos, O. 0. Meroauka popmupoBanus o0yyaromux BEIOOPOK IS paclo3HaroIIeit

cuctemsl / O. 10. Akcenos // VI Becepoccuiickas Hayu.-TexH. koHpepeHuus «Helipoundopmaruka-
2004» : 6. Hayd. Tp. B 2 4. / otB. pen. O. A. Mumynuna. — M. : MU®DU, 2004. — C. 215-222.

[Ipumep ykazanus aapeca WWW B cetu Internet:
[9] Xilinx [DnexTponHbIii pecypc]. — Pexxum moctyma @ http://www.plis.ru/.
[Tpumep ykazanus gaiina:
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[10] Mobile Intel® Pentium® Processor-M [Dnextponnsiii pecypc] : Datasheet / Intel Cor-
poration. — Pexxum goctyma : 25068604.pdf.

HpI/IMCp YKa3aHHA KOMIIAKT-AUCKA:

[11] Nokia+Kommbrotep [DneKTpOHHBIN pecypc]| : MHCTPYKIHMH, MPOTPAMMBI, JPalBEpHI,
UIPBI, MeIoauH, KapTuuku 11 Nokia. — M., 2004. — 1 kommnakr-auck (CD-R).

Ipumeuanus

1 B cnucke 3amnsras pasnuensieT GaMUiuio U MHALAATIBI.

2 Vaummansl pa3faensitoT IpooeIoM.

3 Bupg uznanusa (yueO. mocoOue; METOJ. YKa3aHHsl M T. I.) YKa3bIBaeTCS CO
CTPOYHOU OYKBBI.

4 bubnuorpaduyeckue 3Haku (: ; — /) C ABYX CTOPOH OTIEISIOTCS MpoOeIaMu.

5 Mecto n3ganus — MUHCK — ciielyeT MUcaTh IOJHOCTBIO.

6 He momyckaroTcsi CChUIKM Ha cucTeMbl mojckas3ok (help), a taxxke caiit «Bu-
KHUTICANS U APYTHE aHAIOTHYHBIC NICTOYHUKH.

2.9 CHOCKHU, IpUMEeYaHHUsl U IPUMeEPbI

2.9.1 3HaKkM CHOCKH BBITTOJHSIOT apaObCKuMu IudpaMu co CKOOKOW M ImoMe-
[IAfOT CIIpaBa Ha YPOBHE BEpXHETO o0pe3a clioBa, YKCIia, CUMBOJIA, TIPEIIOKECHHS, K
KOTOPOMY J1aeTcs mosicHeHue (cM. npuioxenue JI).

2.9.2 DTOT e 3HaK MOBTOPSIIOT BHU3Y CTPAHMIIBI TIOJT KOPOTKON 4epTOil Tiepe
TEKCTOM TosicCHEeHUsI (cM. npuiioxkeHue JI) ¢ ab3aiHoro orcryrmna.

2.9.3 Ilpumevanusi pa3MemIalOT MOCJIE TEKCTOBOTO, IpapUUYecKoro Wiu Tad-
JUYHOTO MaTepualia, K KOTOpbIM OHU OTHOCATCA. CinoBo «IIpumedanuey numercs ¢
npornucHoi OykBbl ¢ ab3ana. Ecnu nmpumeuyanue omHo, To mocie cioBa «[Ipumeua-
HUE» CTAaBUTCS TUPE U Pa3MEIaeTCs TEKCT MOSICHEHUS, HAYMHAS C MMPOMUCHOUN OYKBBI
(cm. mpunoxenue JI). Ecnu nmpuMedanuii HECKOJIBKO, TO MPOU3BOAUTCS HyMEparHsl
o nopsAKy apadckumu 1udpamu. [Ipumeuanue k Tabiuile MOMEIIAOT B KOHIIE Ta0-
JIMIIBI HAJ] HIKHEH OTPaHWYHMBAFOIIECH YepTOi (CM. PUCYHOK 2.4).

37



3 TPEBOBAHUSA K O®OPMJIEHUIO ' PA®OUYECKOI'O
MATEPHAJIA

3.1 O0uue TpedGoBanMsI

3.1.1 I'padmueckast 4acTh AUIUIOMHOIO MPOEKTA BBIMOIHAETCS U OopMIIsIeTCS
WIHM TOJIBKO C UCIIOJIb30BaHUEM TpaduiyecKux yCcTporcTB BhiBoAa [I9BM, miu Tonbko
PYKOIKMCHBIM CIIOCOOOM Ha JUCTax yepTexHoi Oymaru gopmara Al. O6mmii 06beM
rpaduuecKoOi YacTH yKa3bIBaCTCS B TEXHUYCCKOM 33jaHuu (CM. ipuiiokeHue b).

[Ipu pyurom criocoOe 11000 BUj rpaduueckoro n3o0paxkenus (4eprex, cxe-
Ma, TrarpaMmma, rpaduk U T. 1I.) TOJDKEH BBIMOJHATHCS YEPTEKHBIMA HHCTPYMEHTAMH
(LMpKyJieM, JEKaJIoM, JIMHEUKOW U T. I.) YEPHOU TYUIbIO JIMOO MPOCTHIM KOHCTPYK-
TOPCKUM KapaHJaloM cpeaHeil TBepaoctu. IlpuueM Bce JTMHUK U300paKeHUI, BCE
HAAMKUCH JOJDKHBI IMETh OJIMHAKOBYIO MHTEHCUBHOCTS 1O IIBETY.

3.1.2 I'paduueckuii MmaTepuall OJJHOTO BHUJIA, JIJIsl BHIMOJIHEHHUSI KOTOPOTO HE0O0-
xoaum (opmar, npessimaronmii Gopmar Al, pa3memaeTcss Ha HECKOJIbKUX JIMCTaX
dopmara Al.

Jlist rpaprueckux MaTepHaioB, UMEIOIINX CAMOCTOSATEIbHBIN XapaKkTep U Tpe-
Oyromux MmeHsiiero gopmara, uem Al, paspemaercss BbiOUpaTh Gopmarbl A2, A3,
A4 u pa3meniaTh Ha ob1ieM ycte popmata Al.

I'padpyueckuit Marepuan OJHOTO BHJA JOJDKEH HMETh PaMKy UM OCHOBHYIO
Haganuck. Ero ¢opmarsl, MaciiTaObl U TIPAaBUIIA BBIMOJIHEHUS AOJKHBI COOTBETCTBO-
Bath TpeboBanusiM ECKJI. Ha ueprexax u cxemax IOJKHBI ObITh IIPE/ICTABIICHBI BCE
HEOOXOMMbIE JaHHBIE /Il OTHO3HAYHOM Iepenayu nH(OpMaluu: yCIOBHbIe Tpadu-
Yeckue 0003HAUYCHHS DJIEMEHTOB, X OyKBEHHO-IIU(POBBIE MO3UITMOHHBIE 0003HAUE-
HUS, CHMBOJIBI (PU3NYECKUX MTApPaMETPOB B XapaKTEPHbBIX TOUKAX CXEMbI, LIETH MUTa-
HUS, KBATU(PUIMPYIOIINE CUMBOJIBI PO/ia TOKA U HAIIPSDKEHUS, TOSICHSIOIINE HAITUCH
U TIPUMEYAHMUS.

JlaHHbIe 00 AJIEMEHTax U yCTPOMCTBAX JOJDKHBI OBITh YKa3aHbI B MEPEYHSX, KO-
TOpbIe OPOPMIISIFOTCS B BUJIE OTJENbHBIX JOKYMEHTOB CHEIU(PUKALNUNA U TTOMEIIAI0TCS
B MOSICHUTEIILHYO 3aIMCKY IePe]] BEJOMOCTBIO TIOKYMEHTOB (CM. mpuitokeHue ).

DNeMEeHThI, YCTPOICTBA, COCTABHBIE YACTH TEXHUYECKON CHUCTEMbI Ha CXeMax
M300paKaroTCs B BUJI€ YCIOBHBIX rpaduyeckux 0003HAUEHUN, YCTAaHOBJIEHHBIX TOCY-
napctBeHHbIMU cTaHaaptamu ECKJI, a ux HauMeHOBaHUSI U1 HOMEpa MO3UIUNA JOJAK-
Hbl COOTBETCTBOBAaTh OYKBEHHBIM WWJIH OYKBEHHO-UHU(POBBIM O00O03HAYEHUSIM TIO

I'OCT 2.701-2008.

3.1.3 Jluctel ocHOBHBIX (popmaToB Al, A2 u A3, uMmeronye paMKd U OCHOB-
HYI0 HaJMUCh, MOKHO pacrojaratb FOpu30HTAILHO U BEPTUKAIBHO.

JIuctel hopmara A4 pasmepom 210 X 297 MM pacroararotrcsi TOJIbKO BEPTHU-
KaJIbHO, @ OCHOBHBIE HA/IUCU — BHU3Y JIUCTA.

dopMar JUCTa U €ro pacrojioKeHHe BhIOUPAIOT B 3aBUCUMOCTH OT BUJA Ipa-
¢dbuyeckoro marepuana, ero oobema, CI0KHOCTH U HEOOXOJIUMOCTH OOECHeYuTh Ha
BCEX JIUCTaX TpauyecKoil YacTH TUIUIOMHOTO MPOEKTa €IUHO00pa3re BHIMOTHEHHUS
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YCIIOBHBIX I'pa)UUeCKUX U MO3ULUOHHBIX OO0O3HAUYEHUH, JUHUI CBA3M U CTPEJIOK.
®opMar A4 HCHONB3YIOT, KaK MPaBUioO, s O(POPMIIEHUSI TEKCTOBBIX JOKYMEHTOB,
HaAIpUMep, BEIOMOCTH, TIOKYMEHTOB, CEIIUPUKALIUN U JIp.

Pamky HaHOCAT CIUIOITHOM OCHOBHOW JIMHMEW HA PACCTOSIHUU 5 MM OT I'DAHU-
1161 popMata cBepxy, crpaBa u cHu3y. CieBa OCTaBJISIOT MOJIC ITUPUHON 20 MM.

3.1.4 Ha nmuctax ¢opmatoB Al, A2 u A3 OCHOBHYIO HaJIMKCh PACIOJIaraloT B
IPaBOM HUKHEM YTy KOHCTPYKTOPCKHUX NOKyMeHTOB. Ha nmucrax dopmara A4 oc-
HOBHYIO HAJITUCh PACIIONIATal0T TOJIBKO BIOJIb KOPOTKOW CTOPOHBI JIUCTA.

Ha moxymenrax, BeimoiHsieMbiX B cooTrBeTcTBUU ¢ [[OCT 2.605-68 «ECKJI.
[Tnakater ydeOHO-TexHHUYeckne. OOmue TEeXHUYECKHe TpPeOOBAaHUM», OCHOBHAS
HAJITUCh TTOMEINIAeTCS Ha 00OPOTHON CTOPOHE JTOKYMEHTA.

Pa3HOBMIHOCTH OCHOBHOM HAAMUCH JJII TpapUIeCKUX U TEKCTOBBIX TOKYMEH-
TOB NPUBEACHBI Ha pucyHKe 3.1. B KpyribpiX cKOOKax Ha OCHOBHBIX HaJMUCAX 000-
3HaUY€H HOMEP rpadpl, KAKIYIO0 U3 KOTOPBIX 3allOJHIIOT B COOTBETCTBUU C TpeOOBa-
Husimu ctangaptoB ECK/I.

B rpade 1 yka3piBaroT HaMMEHOBAaHME M3JENMS U HAUMEHOBAaHUE JIOKYMEHTA,
€CJIM ATOMY JOKYMEHTY IPUCBOEH KoJ. HaumeHnoBaHue U3/eius 3aMiChIBAIOT B UMe-
HUTEIHHOM MaJIe’Ke eUHCTBEHHOTO yncia. OHO JIOJKHO COOTBETCTBOBATH MPUHSTOM
TEPMHUHOJIOTUH U OBITh 1O BO3MOXKHOCTH KpaTKUM. B HanMeHOBaHUU, COCTOSIIEM U3
HECKOJIBKHUX CJIOB, HA MEPBOM MECTE MOMEIAI0T UM CYIECTBUTEIHLHOE, HAITPUMED
«3meputens YHUBEpCATBbHBINY. ECM TOKyMEHTY MPHUCBOCH KO B COOTBETCTBHH C
I'OCT 2.102-68, 2.601-2006, 2.602-95 u 2.701-2008, To kpoMe HAMMECHOBAHUS W3-
nenwst B rpade 1 yka3pIBalOT 1 HANMEHOBAHKE IOKYMEHTA.

Hanpumep:
N3mepurens yHUBEpCAIbHBIN
COopouHbIil uepTex

B rpade 2 ykazpiBaroT o603HaueHue aokymenta no 'OCT 2.201-80. Ctpyk-
Typa 0003HaUYeHHS JOKYMEHTA B OCHOBHOM HAJAMUCH UMEET BU]T

XXXX . XXXXXX. XXX

[MTopsimkoBeiit HOMep qokymenTa (or 001
10 999)

Kon knaccudukamoHHO#H XapaKkTepUCTUKH
(BeiOHpactcs no Kiaccudukatopy ECK/I)

Kon opranuzanun-pa3paboTyrka COCTOUT U3 YEThIpeX OyKB
(T TUIITOMHBIX MPOEKTOB, BhIMOMHsAeMBIX B B YUP — 'YUP]
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(2
FYUP . XXXXXX.001C5 0
Usmepumens Jlum. Macca |Macwmaé6| .o
| . o E . 1
Mam| J1.| Ne dokym lodn. |damal(1) YHUBOPCATTbHBI (4) T (5) (6) 11 .
8 Pagpa6. [CmydeHm : =)
._';'2 Mpos. _|Pyxosodument] C60poy4HbIil Yepmex 515|5 17 18
g T.koHmp. |KoHcynsmanm fluem  (7) Tucmoe (8) |w
0| |Peyens19)] PeueHserntt! 12 (13)] (3 20 ©)
H. k oHmp. Hopmokormponep 9
Yme. Bas.kaghedpol]] TMKC, 2p. 210201
185
a
7,10 23 15 10 70 50
(2
TYUP.XXXXXX.001 0
—
am| 1. | Ne dokym. lModn. |dama
Q Pazpab. |CmydeHm 1) Jlum. | luecm Jlucmoe |w
J Mpos.  |Pykosodument Uamepumenns @T (7 1 (8) 2 T)
&|w|[T.konmPBIKorcymemdii (1) | (13) yHUBEPCabHBIL 515)5 15 20 -
H.koHmMp. [HopmokorHmporney AVIKC. 2p. 210201 9 |-
Yme. 13a8.kaghedpoli
185
o
7,10 23 15 10 110 10
3 &) Jluecm
5w FYUP.XXXXXX.001Cb -
& Visw| 7. | Ne dokym. MModn. |dama ™ 2 ®
185
B

a — OCHOBHAs HA/IMKCH (IITaMI) [yIs YepTexeit u cxem (mepBbii HCT); 6 — OCHOBHAS HAIIUChH
JUTSI TEKCTOBBIX KOHCTPYKTOPCKUX TOKYMEHTOB (TIE€pBbIii HJIM 3arJIaBHBIM JIUCT); B — OCHOBHAS HA/IMUCK
VISl Y€PTEIKEH U TEKCTOBBIX KOHCTPYKTOPCKHX JOKYMEHTOB (ITOCIIETYIOIINE JINCTHI)

Pucynok 3.1 — Pa3HOBHIHOCTH OCHOBHOW HaJIMUCH JJIsl TpaduuecKux
Y TEKCTOBBIX JIOKyMEHTOB (K MyHKTY 3.1.4)

Kon kmaccupukallMOHHOW XapaKTepUCTHKH COCTOMT U3 IIECTH 3HAKOB
(kmacc — Ba 3HaKa; MOJKIIACC, TPYIa, TOATPYIa U BUJ — IO OJHOMY 3HAKY) U 3a-
MACHIBACTCS apaOCKUMH ITUdpaMH.

CrpykTypa KoJla UMEET BUJL XXXXXX
Bun u3nenus

Iloarpynma

I'pynna

TTonxnacc

Knacc m3nenus
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Kon knaccudukaimoHHOM XapaKTepUCTUKU u3nenusi BbiOupatoT no Kiaccu-
duxaropy ECKJI ('OCT 2.201-80).

Ecnu JOKYMEHT OTHOCUTCS K OCHOBHOMY KOHCTPYKTOPCKOMY JIOKYMEHTY
(FepTex meranu Wid crienu(uKanys), ToO ero 0003HAYCHUE UMEET CIICTYIOITUI BU/I:

I'VUP.XXXXXX.001.

JI11 HEOCHOBHBIX KOHCTPYKTOPCKHX JTOKYMEHTOB K BBIODAaHHOMY IO OIIH-
CaHHON MeTOAuKe 0003HAYCHHIO JTOKYMEHTa J00aBJISIIOT €ro KoJ, KOTOPBIH Ompe-
nensierca craggapramu ['OCT 2.102—-68, T'OCT 2.601-2006, T'OCT 2.602-95 u
I'OCT 2.701-2008. Kox nokymMeHTa MOXET COCTOSITh He OoJjiee 4eM M3 4YeThIpeX
3HaKoB (OyKB wiau OykB u mudp). Hampumep, 1JI1s1 cXeMBbl 2JIEKTPHUICCKON TTPUHITH-
nUaTbHOU 0003HAaYCHHUE JOKYMEHTA BKJIIOYACT KOJ D3 U UMEET BUJT

I'VUP.XXXXXX.00133,

JUISL IEPEYHS K CXEME DJIEKTPUYECKON MMPUHIUNHAIBHON — koA 1193 u T. 1.

B rpade 3 ocHOBHOI1 HAaMKMCH 3aMHUCHIBAIOT MPUHATOE 0003HAUECHHE MaTepua-
J1a, U3 KOTOPOr'0 M3rOTaBIMBAIOT AETANIb. DTy Ipady 3alOJHSAIOT TOJbBKO HA YEPTEX)KaAX
JeTaleu.

B rpade 4 yka3pIBatoT IUTEpPY, IPUCBOCHHYIO JaHHOMY JOKyMeHTY. I'pady 3a-
MOJIHAIOT MOCJIEA0BATEIbHO, HAUYMHAS C KpAaWHEH JIEBOU KIIETKU. JIuTepa onpenenset-
Csl CTaIUeH WJIM ATANoOM pa3pabOTKU KOHCTPYKTOPCKOM TOKyMeHTanuu. Tak, Ha cTa-
MU 3CKHA3HOTO NPOEKTHPOBAHWS JTOKYMEHTAllUW IPUCBAMBAETCS JHUTEpa «O», Ha
CTaJNM TEXHUYECKOTO MPOEKTHUPOBaHUA — juTepa «1», JOKyMEeHTaluu €JUHUYHOIO
npousBozcTBa — aurepa «» u T. 1. B qumnomubIx npoekrax (paboTax), Kak MpaBH-
710, ucronb3yercs aurepa « .

B rpade 5 ykaszwiBator maccy uzaenus B cootBerctBun ¢ ['OCT 2.109-73.

Macmtab uzobpaxkenus BbioOuparoT B cootBercTBUM ¢ ['OCT 2.302—68 u npo-
CTaBIISAIOT B rpade 6. YKa3zaHHbBIN CTaHIApT HE PACIIPOCTPAHSIETCS HA UEPTEKHU CXEM.

B rpade 7 npuBoaAT nopsaKOBBI HOMED JUCTa KOHCTPYKTOPCKOTO TOKYMEH-
Ta. EClii JOKyMEHT COCTOUT U3 OJTHOTO JIMUCTA, TO JAHHYIO rpady He 3alO0JIHSIOT.

B rpade 8 ykaszpiBatoT o0lilee KOJIMYECTBO JUCTOB JIOKyMeHTa. JTa rpada 3a-
MOJIHAETCS TOJBKO Ha MEPBOM JIMCTE TOKYMEHTA.

B rpade 9 npuBoasT cokpaileHHOE Ha3BaHUE BBITyCKaIOMIeH kadeapsl, Ha KO-
TOPOH BBIMIOJHAETCS AUIIOMHBIH rpoekT, Hanpumep [TMKC (kadenpa mpoekTrposa-
HUsI THOOPMAIIMOHHO-KOMITBIOTEPHBIX CHCTEM), U HOMEP YUeOHOM IPyIIibl CTYICHTa
(pa3paboTurKa JOKYMEHTA).

B rpade 10 yka3piBaioT xapakrep paOOThl, BHIMOIHIEMON JIUIIOM, MOAMUCHI-
BaIOINUM JOKYMEHT; B rpade 11 — ¢pamumnmto storo numna; B rpade 12 — ero moanuchy
u B rpade 13 — mary moanucanus qokymeHTa. CBOOOJHYIO CTPOKY JJIsL JUTUIOMHBIX
poeKkToB (paboT) 3amoJiHsAeT peleH3eHT. Jlanee yka3piBaloT (haMHUIIMIO PEIEH3EHTA
JTUIUIOMHOTO TIpoeKTa (paboThl), 3aTEM CIIEyeT €ro MOJIUCh U MPOCTABIsAETCA JaTa
NOANMCAHUS TOKYMEHTA.
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3.1.5 CxeMbl SBISIOTCS OCHOBHBIM Tpa)MueCKUM MaTepUaioM IUIIJIOMHOTO
npoekTta. X HauMeHoBaHUS U 0003HAUYEHHUS JOJKHBI COOTBETCTBOBATH CTaHAapTaM
ECKI.

B I'OCT 2.701-2008 ycTanoBneHb! KacCUPUKAILU U 0003HAUCHUE CXEM.

[Io Ba)XKHOCTM OCHOBHOIO BHJA 3JIEMEHTOB M CBS3EH MEXAY HUMH CXEMBI
NOAPA3AEISIOTCS Ha CIENYIOIIHE BHbI, 0003HayaeMble OyKBaMH: D — 3JIEKTpUYe-
ckue, I' — runpaBnuueckue, I[1 — nueBmaTtnueckue, X — razosele, K — kuHemarnue-
ckue, B — Bakyymusie, JI — ontuueckue, P — sneprernueckue, C — KOMOMHUpPOBaH-
Hble, E — nenenus.

[To ocCHOBHOMY Ha3HA4YEHHIO CXEMBI MOJPA3IECISIOTCA Ha TUIIbI, 0003HAUYaeMble
nudpamu: 1 — cTpykTypHBbIC, 2 — PYHKIIMOHANIbHBIE, 3 — IPUHIIUITHATBHBIC (TTOJIHBIE),
4 — coenuHeHU (MOHTaXKHBIE), 5 — MOJAKIIOYEHHUS, 6 — 00IIIMe, 7 — PaCIOIOKEHUS,
0 — oObeaHEHHBIE.

HanmMeHoBaHME cXeMbl ONpEAENsieTcs] €€ BUAOM M THUIIOM, HalmpUMEp, cXeMa
anekTpuueckas (pyHKIHOHaIbHasA. CXxeMbl 0003Ha4at0T OYKBEHHO-IIM(POBBIM KOJIOM,
HarpuMep: D1 — cxema anekTpuyeckas CTpykrypHas, K2 — cxema kMHeMaTndeckas
¢dynkunoHanpHass. Ecnu pa3pabaThIBaeTCsi HECKOJIBKO CXEM OJHOTO BUAA W THIIA,
IpUYEM KaxkJas cxema B (popMe caMOCTOSATEIbHOIO JOKYMEHTa, TO B HAUMEHOBAaHU-
X KaXJIOM CXEMbl YKa3bIBAIOT €€ (DYHKIIMOHAIBHYI0 0COOEHHOCTh. B 3TOM ciyuae,
HAa4YMHAas CO BTOPOM CXEMBbI, K KOy CX€Mbl B 0003HaUYE€HUHU JOOABIIAIOT Y€pe3 TOUKY
MOPSAKOBBIA HOMED, HAIIPUMED:

D1 —cxema aneKTprdecKas CTpyKTypHast, D 1.1 —cxema anekrprudeckas CTpyKTypHask CKOPPEKTUPOBAHHAS.

B I'OCT 19.701-90 ycraHOBIIEHBI CIEAYIOMME CXEMBI AJITOPUTMOB, IPOTPAMM,
JAHHBIX M CUCTEM: CX€Ma JAHHBIX, CXeMa MPOTrpaMMbl, CXema padOThl CUCTEMBI, CXeMa
B3aMMOJICHCTBUS MPOTrpaMM, CXe€Ma PeCypcoB CUCTEMBI U T. 1. s Bcex cxem, OTHO-
CAUIMXCA K MPOEKTUPOBAHUIO MH(OPMALMOHHBIX CHCTEM (CXEMbI aJrOPUTMOB, MPO-
rpaMM, 0a3 JaHHBIX U T. J1.), PEKOMEHAYyEeTCsl UCOoab30BaTh ko [1/1,

3.1.6 UYeprexxm pa3pabaThIBalOTCS C IIENBIO JICKOMITIO3UIIMU W TIOSICHCHUS
CIIOXKHBIX 3a7a4 MPOCKTUPOBaHUsA (YCIOBHUH HMX PEIICHUS M OCYIICCTBICHUS).
HaumenoBanust u 0003HaYEHUs YEPTEXKEH TODKHBI COOTBETCTBOBATh CTaHIapTaM,
ycranoByieHHbiM ['OCT 2.102-68.

B guniomHOM mpoekTe mpu HEOOXOJUMOCTH MOTYT pa3padaThIBaThCS CIEIY-
IOIIIME BUJIBI YEPTEKEH, 0003HaUaeMbie IBYXOyKBEeHHBIM KojioM: BO — uepTex oOiiie-
ro BUJA, ONPEACTAIONNN KOHCTPYKIUIO U3CNHS, B3aUMOJICMCTBUE €r0 COCTAaBHBIX
YacTell W MOACHSIONMI nmpuHIun padotel; TU — TeopeTrueckuii uepTex, onpenesns-
IOIUNA TEOMETPUIECKYI0 (OpMy H3IENHsI, KOOPAUHATHI COCTABHBIX YacTeH M TOsC-
HAIOIINN XapaKTep ABMXKEHUS 3TUX YaCTEM OTHOCUTEIIBHO 33JJaHHOU CUCTEMBI KOOP-
nuHaT; MO — 3IeKTPOMOHTaXHBIN YepPTEXK, COACPIKAITNI TaHHBIC, HEOOXOUMBIE IS
BBITIOJIHEHUS JJICKTPUUECKOTO MOHTAXA.

3.1.7 Jlnarpammsl, rpadUKy pa3IdyHOTO Ha3HAYEHUSI, [IMKJIOTPAMMBbI, TaOJIUIIbI
U JIpyrue BUIbI MH(GOPMALMOHHOTO M300pakeHus (aKTUYECKOro Marepuala Mpes-
CTaBJISIFOTCS] B BHJIE CAMOCTOSTEIBHBIX JOKYMEHTOB B TEX CIydasix, KOrja HeoOX0au-
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MO TOSICHUTBH IPOBEJIECHHBIE pPacyeThl, OOOCHOBATH MPUHATHIE CXEMOTEXHUYECKHUE
pELIEHNs, IOBBICUTh UX JTOCTOBEPHOCTb.

Cornacno I'OCT 2.102—68 Tabimuam npucBanBaeTcs AByXOyKkBeHHbIN ko1 Th,
pacueram — PP. Kox MoHO npucBanBaTth U IpyruM JTOKYMEHTAM.

B rpade 1 yrmoBoro mramma 3amuchIBacTCS HAMMEHOBAHHE JIOKYMEHTA.
HaumeHnoBanue NOKHO OBITH KPaTKUM M OTpa)kaTb MH(POPMAIMOHHYIO CYTh M300-
paxenusa. Hampumep, PP — nuarpammer agpecHoro ooMeHa 1mo MarucTpaid MHKpO-
IPOLECCOPHBIX CPEACTB IPOU3BOJCTBEHHOM cHCTeMbl B rpade | 3ammchiBaroTcs
«/InarpaMMBl aipeCHOTO OOMEHaY.

3.1.8 BenomocTtu crneuuduranuu sl SJICKTPUUECKUX CXEM MPUCBAWBACTCSA
IBYyXOyKBeHHBIN Ko — [133.

3.1.9 Jlroboi B rpaduueckoro Marepuajia B JUIUIOMHOM IpoekTe (padoTte)
JOJDKEH UMETh BBICOKYIO CTEIEHb CaMOCTOSITENIbHOCTH, a COJEpKAIllasicsi B HEM HH-
dbopmarusa J0JKHA OBITh SICHOW M OJHO3HA4YHOU. [loaTOMY TIpu M300pakeHUU yep-
TEXKEH, CXeM, AUarpaMm, rpaguKoB HEOOXOJUMO HCIOIb30BaTh YCTAHOBJIEHHBIE TOC-
YAApPCTBEHHBIMU CTaHJApTaMHU YCIJIOBHbIE rpaduyeckue, OyKBEHHbIE, OYKBEHHO-
UpoBbIE U IUPPOBbIE MO3ULIHUOHHBIE 0003HAYEHMsI, CTPOro COOJIIOAaTh IpaBHIIa
BBINIOJIHEHHSI U 0(hopMIIeHHSI TpadUuecKOro Marepuaia.

3.1.10 I'padmyeckuii maTepuan JIjsi IUIIOMHBIX paOOT BBHITIOJHAETCS B BUJE
riakaToB. TpeOoBaHMS K BBHIMIOJHEHHUIO TUTAKATOB HW3JIOKEHBI B mojpaszaene 3.19
HACTOSIIETO CTaHIapTa.

3.1.11 Tlpu ocCymIECTBICHHH YEPTEKHBIX PabOT C MOMOIIbIO TpadUIECKUX
ycTpoiicTB BeiBoAa [I9BM nomyckaeTcsi BBIIOJHEHUE YEPTEXKEN, CXEM U TUIAKATOB B
I[BETE IO COTJIACOBAHMIO C PYKOBOJUTEIEM U KOHCYJIBTAHTOM OT Kaeapsl.

3.2 JIuuun

3.2.1 B 3aBUCHMOCTH OT HAa3HAYCHUS U THUIIA CXEM JIMHUSMH H300paKaroT: dJIeK-
TPUYECKUE B3aUMOCBSI3H ((YHKLIMOHAIbHBIE, IOTHUYECKUE U T. I.), IyTH MPOXOKIACHUS
AIIEKTPUUYECKOTO0 TOKA (JEKTPUYECKUE CBSI3M), MEXAHWYECKHE B3aUMOCBS3H, MaTepu-
aJIbHBIE TPOBOJAHUKM (ITPOBOJA, KaOelu, IIMHBI), YCJIOBHBIE TPaHMIIBI YCTPOMCTB U
(YHKIMOHAJILHBIX TPYIIIL, KPAHUPYIOLIHE 000JI0UKH, KOpITyca NPpUOOPOB U T. II.

3.2.2 Jluann Ha cxeMax BCEX THUIIOB BBHITIOJHSIOT B COOTBETCTBUU C TpaBUJIa-
mu, ycranoBieHHbIME ['OCT 2.701-2008 u I'OCT 2.721-74 «ECK]I. O603HaueHUs
ycioBHbBIE Tpaduueckue B cxemax. O003HaYCHUS OOIIETO TPUMEHEHUS.

JIuHUM CBs3U JOJIKHBI COCTOATDb M3 TOPHU30OHTAJIBHBIX W BEPTHUKAJIBHBIX OTPC3-
KOB U UMCTb MHMHUMAJIbHOC KOJIMYCCTBO N3JIOMOB M B3aMMHBIX HepecequHﬁ.

3.2.3 Ilo Bcemy mpoekTy (pabote) yciioBHbIE Tpadudeckue 0003HAYCHUS U
JIMHUU CBSI3U BBINOJHSIOT JIMHUSAMH OJHOM M TOH K€ TOJIMHBL. OnTtuManbHas
tojmuHa coctapisieT 0,3...0,4 MM, 4TO COOTBETCTBYET TOJIIMHE CILUIOIIHOW TOH-
xoit muaun ['OCT 2.303-68.

B 3aBucumoctu oT popmaTa yepTexka U pazmMepa yCIOBHBIX TpaduyecKkux 000-
3HaYEHUI Ha CXeMe TONIIMHY JUHHUI pa3peraeTcs mpornopLuuOHATEHO YBEINYUBATh
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ot 0,4 no 1,4 mm.

3.2.4 HaumenoBaHue, HauepTaHUe, TOJIIMHA JUHUA MO OTHOIICHHUIO K TOJI-
muHe b 1 ocHoBHOEe HasHaueHue juHMK ycraHoBieHbl ['OCT 2.303—68 u 10KHBI
COOTBETCTBOBATh yKa3aHHBIM B Tabmuie 3.1.

Tabnuna 3.1 — HaumeHnoBanue, HauepTaHKe, TOJNIIMHA JIMHUN TI0 OTHOIIEHHUIO K TOJIIUHE
OCHOBHOHU JIMHUHX U OCHOBHBLIC HA3BHAUYCHUA JINHUU

Tonmuya TUHUA
110 OTHOIICHUIO K OcHOBHOE
HanMeHoBaHue Hauepranue
TOJIIIIUHE OCHOB- Ha3HAUYCHHEC
HOM JIMHUH
CrutonHas Toscras JIuHnn rpynmnoBou cBs-
2b, 3b, 4b
OCHOBHas 31
JIvHUM 3eKTpUYEeCKOn
CBSI3H, IIPOBO/I, Kabelb,
CronHast b [IMHA, JIMHUY TPYTIIO-
TOHKAasI BOM CBSI3U, TUHUU yC-
JIOBHBIX rpadueCKuX
0003HaYCHHI
1.2
j<— JIMHUM SKpaHUPOBaAHUS
ITpuxoBas o b Panyp ’
28 MEXaHUYECKOM CBSI3HU
35 JluHuM 11 BBIICIICHUS
3
! ’ Ha CXEMe TPYIIN dJje-
[ITpuxnyHKTUpHaS —_—— Py
5.30 b MEHTOB, COCTaBJISFOIIAX
TOHKAasI > .
YCTPOMCTBO WU (PYyHK-
[IUOHAJIBHYIO TPYIITY
JIuHUS pa3beAMHUTEIb-
I TpuxmmyHKTHPHAS PR pasbell
Has (U1 rpadudecKoro
TOHKasl C ABYMs e —— b "
al 1g5.30 paszaesneHus yactei
TOYKaMH €
CXEMBI)

3.2.5 I'pynmy nuHHI 2JMEKTPUUECKON CBSI3HM, UMEIIMMX o0I1ee (QyHKIHO-
HaJbHOE Ha3HAYCHUE, MOXKHO IMOKa3bIBaTh B OJHOJMHEHMHOM M MHOTOJHMHEIHOM
N300paKECHUSX.

[Ipn onHOJIMHEHHOM H300pakeHUU (PUCYHOK 3.2, a) Ha TOHKYIO JMHHIO
HAHOCST IITPUX, HaJ KOTOPHIM MOMEUIAIOT YKCII0, HAMPUMED 8§, yKa3blBalolllee Ko-
JUYECTBO JIMHUM CBSI3U B TpyIime. Eciu KoIuyecTBO JIMHUN CBS3UM B TpYIINE HE
NPEBBIIIAET YETHIPEX, pa3pelIaeTcs 3aMEHSITh YUCIO JIMHUNA COOTBETCTBYIOIIUM
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KOJIMYECTBOM IITPUXOB HAa TOHKOM JTUHUU (PUCYHOK 3.2, 0).

[Ipn MHOrOIMHEWHOM M300pa’KEHHHM YKa3blBalOT BCE JUHUH CBA3U. [Ipuuem
IUIsl BU3YaJbHOTO BOCHPHSTHS CXEMBI PACCTOSHUE MEXAY ABYMS COCETHUMH JIH-
HUSIMH JOJKHO OBITH HE MeHee 1 MMm.

3.2.6 I'pynny nuHUN, UMEIONTUX pa3Hoe (YHKIIMOHATILHOE Ha3HAYEHUE, MOYKHO
OOBEMHATD B JIMHUIO TPYIIIOBOW CBS3H, M300paKaeMYIO CIUIONIHON YTOJIIIEHHOM
(2b) wum Toncroii (3b) nuaMen. ClnusHUE TUHUA SIEKTPUUCCKUX CBS3CH OCYIIECTB-
nsttoT mof yriaom 90° umm 45° (pucyHok 3.2, B), MpUYeM PACcCTOSTHHE MEXKITy COCE.I-
HUMH PACXOAITUMUCS JTUHUSMHU JOJKHO OBITh HE MEHEE 2 MM.

3.2.7 IlIuubl CBS3U TaKkKe M300paxkaroT yToJieHHbIMU (20) u Toicteivu (30)
auHuAMA. OJJHAKO B TEX CIIydasx, KOTJa UX M300paKCHHE Ha JICKTPUUICCKON CXeMe
HEOOXOJIMMO OT/ICIUTh OT H300PAKCHUS JIMHHUH SJICKTPUICCKUX CBS3EH, IMHBI U300-
paXaroT JBOWHBIMUA TOHKUMHM JuHUsMH. Ha pucynke 3.2, r moka3aHo oOiiee 0003Ha-
YeHHUE IIHUHBI, a HAa pUCYHKe 3.2, 1 — 0003HAYCHHE IIIMHBI C OTBETBIICHHUEM.

3.2.8 JIuHUs HIEKTPUUECKON CBSI3HM MOXKET COCIUHATHCS C 3a3emieHueM. O0-
mee 0003HAUYCHHUE 3a3€MJICHHS MOKa3aHO Ha pUCYHKE 3.2, €, a JJIEKTPUYECKOE CO-
€JMHEHHUE C KOPITYCOM — Ha PUCYHKE 3.2, XK.

3.2.9 Jluanu sxpanupoBanust B coorBercTBur ¢ [[OCT 2.303-68 nzobpaxaror
IITPUXOBOM JTMHUEW TOJIMHOW MPUOIU3UTENBHO B JIBA Pa3a TOHbLIE OCHOBHOM JIMHUU
b (pucynok 3.2, u).

o )/4\450 3
/ ///
7 777 5
2 IRE2S
a 5 B
| | 1 z=====
r i e xK u

Pucynok 3.2 — O0o3HaueHHE JTMHUH dJIEKTPUIECKON CBs3H (K myHKTam 3.2.5 — 3.2.9)

3.2.10 JIuHuio MexaHWYeCKOW CBS3U Ha JIEKTPUUECKUX CXeMaX H300pakaroT
IITPUXOBOW JIMHUEH TOJIIMHOMN, paBHON TOJIIMHE D OCHOBHOW JIMHUM Ha CXEMeE
(pucyHok 3.3, a), ee coelMHEHUE C APYrou JMHUEH MEXaHUYECKOW CBS3U IMOKA3bl-
BalOT TOYkoW (pucyHok 3.3,0). Ecam Ha cxeme HEBO3MOXKHO H300pa3UTh
MITPUXTYHKTUPHON JTUHUEH MEXAHUYECKYIO CBSI3b MEXY OJM3KOPACIOI0KEHHBIMU
YCTPOMCTBAMHU, TOMYCKAaeTCsl M300pa)kaTh €€ ByMs CIUIOIIHBIMU TOHKUMHU JIMHU SI-
MU (pUCYHOK 3.3, B).
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3.2.11 Hampagnienue, B KOTOPOM PacIpoOCTpaHseTcss HHPOpMAaITusl, CUTHAIIBI, TOKH,
MOTOKH PHEPTUM B CHCTEME, TOKA3bIBAIOT HA JIMHHUSX CBS3M CTPEIKAMH C Pa3BajioM
60° (0OpBIB 1IenH MUTaHKS — cTpesikaMu ¢ pa3BasioM 30°) (pucyHok 3.4, a), a Ha IMIMHAX
CBSI3H — CTPEJIKAMH B COOTBETCTBHH C PUCYHKOM 3.4, 0.

|
! i

a 0 B

Pucynok 3.3 — O603HaueHrne TUHUNA MEXaHUYECKOM CBs3U (K MyHKTY 3.2.10)

a §)

60° (30°)

Pucynok 3.4 — O60o3Ha4yeHre HapaBIeHHs pacpOCTPaAaHEHHs CUTHAJIOB, TOKOB, ITOTOKOB
SHepruu U uHpopmaruu (K nyHkry 3.2.11)

3.3 YcaoBHble rpaduyueckue 0003HAYEHNS 3JIEMEHTOB
HA YJIEKTPHUYECKUX CXeMax

3.3.1 TpancdopmaTopsl, KaTyIIKU UHIYKTUBHOCTH, IPOCCETN, MAaTHUTHBIE YCH-
mutenn B cootBeTcTBHM ¢ 'OCT 2.723—68 n300pakaroTcsl YIIPOIISHHBIM M Pa3BEepHY-
ThIM criocoOamu. Hauborbliee pacpocTpaHeHHEe MOY4Yuil Pa3BEpHYTHIN croco0: 00-
MOTKH 3JICMEHTOB M300Pa)KAIOTCS B BUIE IEMOYKH TOJTYOKPYKHOCTEH C OIpeseieH-

HBIM UX KOJMYECTBOM.
Ha pucynke 3.5 mokasanbl yclioBHbIE Tpaduueckue 0003HaUYeHUS: OAHOGA3HOTO

Tpancopmaropa (pucyHok 3.5, a), KaTyIUKAd WMHAYKTUBHOCTH C MAarHMTHO-IUAJIECK-
TPUUYECKUM MAarHUTONpoBOJOM (pucyHok 3.5, 0), Apoccens ¢ (eppoOMArHUTHBIM
MarHUTOMPOBOJAOM (PUCYHOK 3.5, B), MATHUTHOTO YCHUJIUTENS C ABYMsI pabOYuMHU H
o011ieit ynpaIsromiet 00MOTKO# (pucyHok 3.5, T).

| IV Y A
iR 1.5-4 .
a 0

B T

Pucynok 3.5 — YcnoBable rpaduueckue 0603HaueHUs TpaHcPopMaTopa, KaTyIIKu
MHIYKTUBHOCTH, IPOCCEJI U MarHUTHOTO YCUIIUTENS (K MyHKTY 3.3.1)
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3.3.2 KomMMyTalMoHHbIE yCTPOMCTBA U KOHTAaKTHBIE COCAMHEHHUS B COOTBET-
ctBum ¢ ['OCT 2.755-87 umerot oO1iiee 0003HauUE€HNE KOHTAKTOB: 3aMBIKAIOIIETO (PH-
CyHOK 3.6, a), pa3mbIkaromero (pucyHok 3.6, 0) W TepeKIoYaromero (pUCyHOK
3.6, B). O603HaueHNE KOHTAKTOB KOMMYTAIIMOHHOT'O YCTPOMCTBA KOHKPETHOTO THUIIA
COTIPOBOXAAETCA TOKa30M COOTBETCTBYIOIIETO KBAIU(UIMPYIOIIETO CHUMBOJA.
Hanpumep, KOHTaKT 3aMbIKAIOIINI BBIKJIIOUATENs OJHOTIOIIOCHBIN N300paxaeTcst co-
IJIACHO PUCYHKY 3.6, T, 3aMBIKAIOIINNA KOHTAKT KOHIIEBOTO BBIKITIOYATENSI — PHCYHKY
3.6, 1, a ero pa3MBIKAIOMIMI KOHTAKT — COTJIACHO PUCYHKY 3.6, €.

B 3aBHCHMOCTH OT BBIKJIFOUATENsI Ha €ro KOHTAKTEe YKa3bIBAalOT BUJ BO3/CH-
CTBUS, HAIIPUMEDP: BBIKIIIOUATENh PYyYHOU 063 camMmoBO3BpaTa (PUCYHOK 3.6, %K), DJICK-
TPOMarHuTHbIH (pene) (pucyHok 3.6, u).

S R

wnu k- V- ©y
|
12

5
a §) B r 1 € K "

500041

A\ 4

Pucynok 3.6 — YcioBHbIe rpadudeckue 0003HAYCHHS KOMMYTHPYIOIINX YCTPOWCTB
(x myHkTy 3.3.2)

3.3.3 KoHTakTHBIC coeqMHEHUST OBIBAIOT: HEPa30OpHBIE (PUCYHOK 3.7, a); pa3-
o6opubie (pucyHok 3.7, 0); pazpeMHbIe (pUCYHOK 3.7,B), B KOTOPBIX pa3iHyaroT
MTHIPH (PUCYHOK 3.7, T) U THE3/A0 (PUCYHOK 3.7, 11); CKOJIB3SIIINE TI0 JTUHEHHON (pu-
CyHOK 3.7, €) U KOJIbLIeBOU (PUCYHOK 3.7, 3K) TOKOMPOBOJsAIIEH moBepxHOCTH. Ko-
JIOJIKH 32)KUMOB U300pa’Kat0TCsl B COOTBETCTBUH C PUCYHKOM 3.7, H.

?1,5-2 &1,5-2 )
7= A %L —
B r A

a 0

\o []2f3]4]s]6]

XK u

Pucynok 3.7 — YcnoBuble rpaduueckrne 0003HaYCHUSI KOHTAKTHBIX COSTUHEHUM
(x myHkTy 3.3.3)

3.3.4 [IlnaBkuili TpeAOXpaHUTENIb HU300pakaeTcs B  COOTBETCTBUM C
I'OCT 2.727-68 (pucyHnok 3.8, a).

3.3.5 IlocTostuubIi pesuctop B coorBeTcTBUU ¢ 'OCT 2.728—74 uzobpaxkaercs
0e3 OTBOJIOB M C O0TBOJIaMH (pucyHOK 3.8, 0, B). B nmepemeHHOM pe3ucTope MmoaBHK-
HBII KOHTAKT 0003HauaeTcs cTpenkoi (pucyHok 3.8, r). [logcrpoeunsie pe3ucTopsl B
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PEOCTaTHOM BKIIIOUCHHH M300pakalOTCsA B COOTBETCTBUHU ¢ pucyHKOM 3.8, 11, a mepe-
MEHHBIE C MOJCTPONKoM — 3.8, €.

by + 89

a

10

Pucynok 3.8 — YcioBHble rpaduueckue 0003HAYSHHS TIIABKOTO MPEIOXPAHUTEIS
1 pe3ucTopoB (K myHKTam 3.3.4, 3.3.5)

3.3.6 Konpnencaropsr B cootBercTBUu ¢ 'OCT 2.728—44 uzo0paxkarorcs C 1mo-
cTostHHOM (pucyHOK 3.9, a) m mepemeHHOU (pucyHoK 3.9, 0) emkocThiO. [lomsapHbie
AIIEKTPUYECKUE KOHACHCATOPHI N300paKaroTCsl B COOTBETCTBUU C pUCyHKOM 3.9, B, a
HETOJISIPHBIE — C pUCYHKOM 3.9, T.

8 8

5
IEN
Ip
15
15

Pucynok 3.9 — YcnoBusle rpadpuieckrne 0003Ha4eHUs] KOHAECHCATOPOB
(x myHKTY 3.3.6)

3.3.7 IlomynpoBOJHUKOBBIE TPUOOPHI H300PAKAIOTCS B COOTBETCTBHM C
I'OCT 2.730-73 (pucynku 3.10, 3.11).

Ha pucynke 3.10 ycnoBHBIMH IpadudecKUMU OO0O3HAUYCHUSIMHU TOKA3aHbI: a —
Iuol; 0 — CTaOMIUTPOH; B — TUPUCTOP TPUOJHBIN, 3amupaemMblii B 0OpaTHOM
HalnpaBJICeHUHU C YIPABJIECHUEM 110 aHOAY; I — TUPUCTOP TPUOJHBIN, 3aIMpacMblii B
00paTHOM HampaBJICHUH C YIPaBJIEHUEM MO KaTOAy; A — TPAH3UCTOP C MEpexo-
JaMH N-P-N-THUMa; € — TPAaH3UCTOP € MepexoaamMu N-P-N-Tuma; )X — NOoJIEBOU TpaH-
3UCTOP € KaHaJIoM N-THIA.
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Pucynok 3.10 — YcnoBHbIe rpaduueckre 0003HAUCHUS MTOTYITPOBOTHUKOBEIX TPUOOPOB
(x myHkTy 3.3.7)

Ha pucynke 3.11 n3o0pakeHbl MOIYNPOBOJHUKOBBIE MPHOOPHI C (HOTOAIIEK-
TpuueckuM 3¢ dexTom: a — poTopesuctop; 6 — hoToauoa; B — IMOAHBINA (HOTOTUPU-
cTop; T — (GOTOTpaH3UCTOP N-P-N-TUMA; A — AUOJHAS ONTOINApa; € — AUOJHO-THPUC—
TOpHAas ONTONApa; )X — CBETOJUO.

10-12

RER R

=P =p &

Pucynok 3.11 — YcnoBHbie rpaduueckre 0003HaAUYCHHS TTOTYITPOBOTHIUKOBBIX MPUOOPOB
¢ poroanexTpuiyeckum 3pdexkrom (k myHKTY 3.3.7)
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3.3.8 McTOYHUKM MUTaHUS JIEKTPUYECKHE O003HAYAIOTCS B COOTBETCTBUU C
['OCT 2.742.68 (pucynok 3.12, a)

3.3.9 YcrpolicTBa MHAUKALIMKM U CUTHAJIBHBIE JIAMITbI U 3BOHOK M300paXkaroTcst
B cootBeTcTBUU ¢ ['OCT 2.732—68 (pucynok 3.12, 0, B)

6...8
R4

a 3] B

Pucynok 3.12 — YcnoBHbie rpaduueckre 0003HaU€HUS UCTOUHUKOB IMUTAHUS, yCTPOUCTB
WHIMKAIMKA ¥ CUTHAJILHBIX JIAMI M 3BOHKA (K myHkTaMm 3.3.8, 3.3.9)

3.4 DyieMeHTHI UM(PPOBO TEXHUKHU

3.4.1 Crangapt ['OCT 2.743-91 ycranaBnuBaeT o0IIMe MpaBuiia MOCTPOCHUS
yCIOBHBIX Tpaduueckux obo3HaueHuid (YI'O) snemeHToB iu(ppoBOi TEXHUKH B CXe€-
MaX, BBIMOJHSIEMBIX BPYUYHYI0 WM C TOMOINBIO MMEYATAIMUX W TpaduuecKux
ycTpoiicTB BbiBOJIa [I9BM, BO Bcex oTpacisiX MPOMBIIUIEHHOCTH.

3.4.2 DnemeHT nMpoBOI TEXHUKH (J1ajee — AIeMEeHT) — nrudpoBas UM MUKPO-
IpOoIeCCOpHAasi MUKPOCXEMa, €€ PJIEMEHT WJIM KOMIIOHEHT; Iiu(poBast MUKpOCcOOpKa, ee
3JIEMEHT WM KOMIOHEHT. OrmpeneneHuss MUPpPoBOd U MUKpPOMNPOLIECCOPHON MHUKPO-
CXEM, UX AJIEMEHTOB W KoMrioHeHTOB yctaHaBimuBaeT ['OCT 17021-2012, onpenene-
HUs 1IUGPOBON MUKPOCOOPKH, ee neMenTa uin komrnoneHta — 'OCT 26975-86.

K snemenTam u@ppoBoil TEXHUKH YCIOBHO OTHOCSIT JIEMEHTHI, HE MpEeAHa3Ha-
YEHHBIC JJIs MPeoOpa3oBaHUsl U 0OPaOOTKM CUTHAJIOB, U3MEHSIIONIUXCS O 3aKOHY
JUCKPETHON (YHKIMH, HO TIPUMEHSEMbIE B JIOTHUECKUX IIEMsIX, HalpuMep, KOHJICH-
caTop, TeHepaTop | T. TI.

3.4.3 YT'O nsnemeHTOB IU(PPOBON TEXHUKU CTPOAT HA OCHOBE MPSIMOYTOJIbHU-
ka. B camom o6miem Busie YI'O MokeT copepkaTh OCHOBHOE U JBA JOTIOTHUTEIHHBIX
TI0JISI, PACIIOJIOKEHHBIX TI0 00€ CTOPOHBI OT OCHOBHOTO (pucyHok 3.13). Pazmep mps-
MOYTOJIbHHKA T10 MTUPUHE 3aBUCUT OT HAIMYMS TOTIOJHUTEIBHBIX MMOJIEH U Ynciia mo-
MEIIEHHBIX B HUX 3HAKOB (METOK, 0003HauYeHUs (YHKIIUU dJIEMEHTA), IO BHICOTE — OT
YHUCiia BEIBOJIOB, MHTEPBAJIOB MEXIy HUMH U YKCJIa CTPOK MHPOpPMAIIUA B OCHOBHOM
U JOMOJHUTENBHBIX MoysiX. COrflacHO CTaHAApTy MIMPHHA OCHOBHOTO TOJIS JOJKHA
ObITh HEe MeHee 10 MM, TOMOJHUTENBHBIX MOJieH — HE MeHee 5 MM (mpu OOJIBIIOM
YKCJIe 3HAKOB B METKaX M 0003HAUY€HUM (PYHKIMHU BJIEMEHTA 3TH pa3Mepbl COOTBET-
CTBEHHO YBEJIMYMBAIOT), PACCTOSIHUE MEXKIY BBIBOJIAMU — 5 MM, MEXIY BBIBOJOM U
rOPU30HTAIBLHON CTOPOHON 0003HAUYCHUS (MU IpaHUIel 30HbI) — HE MEeHee 2,5 MM U
KpaTHO 3ToM BennuuHe. [Ipu paznenenuu rpynm BbIBOJAOB MHTEPBAJIOM BEJIMYMHA T10-
CJIETHETO J0JDKHA ObITh HE MeHee 10 MM u KpaTHa TSATH.
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O6o3HavyeHne GyHKINH dJIEMEHTa
JIlunus BBOJA /

E /
Ykazaremm dx] Kk ek
y Eax.d

Metku S~ -

I[OHOJ'IHI/ITCJ'ILHBIC T10JI51

JIunug BEIBOJIA

Ykazarenu
OCHOBHOE TT0JIE

|

Pucynok 3.13 — YcnoBHble rpaduueckne 0003HAUCHUS HIEMEHTOB ITU(DPOBOM TEXHUKA
(x myHKkTy 3.4.3)

3.4.4 BeIBomBI AJIEMEHTOB ITMGPOBONM TEXHUKH AEIATCS HA BXOJbI, BBIXOJFI,
JIByHAIIPaBJICHHbIC BBIBOJIBI U BBIBOJIBI, HE Hecyiue uHpopManuu. Bxonbr nzobpa-
KAIOT CJIeBa, BBIXOBI — cripaBa (pucyHok 3.14), ocTanbHbIe BBIBOJIBI — C JIIOOOH CTO-
ponbl YI'O. Ilpu HE0OXOAUMOCTH pa3pemiaeTcsi MOBOpauynBaTh 00o3HaueHus: Ha 90°
10 YaCOBOM CTpesKe, T. €. pacrhojiaraTh BXOJbl CBEPXY, & BBIXOJbl CHU3Y B COOTBET-
CTBUU ¢ pUcyHKoM 3.14.

XX XY
XXX
—{xx | xxx |xz }— XZ
— |
—{xy
| |
> >
X x
>
>
>
N
<
|

Pucynok 3.14 — PacnionoxeHue BbIBOJIOB JIEMEHTOB LIU(DPOBON TEXHUKU
(x myHkTy 3.4.4)

3.4.5 OyHKIMOHATBEHOE HA3HAYEHUE 3IeMeHTa U(POBOM TEXHUKH YKa3bIBAIOT
B BepxHer yactu ocHoBHOro moyst YI'O (cm. pucynok 3.13). O603HaueHHE COCTOMT
U3 MPONUCHBIX OYKB JIATUHCKOTO ajidaBuTa, apadCKuUX Hudp U crerraibHbIX 3HAKOB,
3aMuCchIBaeMbIX 0€3 MpoOesioB (YUCIO 3HAKOB B 0003HaUeHHM (YHKLIHMHU HE OrpaHu-
yuBaeTcs). O603Hau€HNsI OCHOBHBIX (DYHKIIMM M X MPOU3BOJIHBIX MPUBEACHBI B Ta0-
e 3.2,
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Ta6nuna 3.2 — O603HaueHUs] OCHOBHBIX (PYHKIIUMA 3JIEMEHTOB ITU(DPOBON TEXHUKHU

HaunmenoBanue O6o3HaueHue

1 Bydep BUF
2 Beruucnurens: CP

CEKIMS BBIYUCIIUTEIS CPS

BBIYHCIIUTEIBHOE YCTPOUCTBO CPU
3 Beruurarenb P—Q wm SUB
4 Jlenutennb DIV
5 HeMonymnsaTop DM
6 JlemynbTUILIIEKCOD DX
7 Hemmdparop DC
8 JluckpuMuHaATOP DIC
9 Mucnei DPY
10 NuTepdeiic nepudepuitHbiii mporpaMMUpPyeMbIi PPI
11 NuBEepTOp, NOBTOPUTEH 1
12 Kommaparop COMP
13 Muxkpornpoueccop MPU
14 Mopynstop MD
15 MoaudukaTtop MOD
16 ITamsTh M
17 I'naBHas mamsTh MM
18 OcHoBHas maMsTh GM
19 BeicTponeicTByIOIIas MAMSTh FM
20 ITamsarts Tuna first-in, first-out FIFO
21 IMocrosinHOE 3anmomuHaromee yctporctso (I13Y): ROM

nporpammupyemoe [13V (TITI3Y) PROM
[ITI3Y ¢ BO3MOXKHOCTBIO MHOTOKPATHOT'O POrPAMMHUPOBAHUS

(POII3Y) RPROM
penporpammupyemoe I3V ¢ ynberpadmoneroBsM cTHpaHu-

em (POII3Y) UVPROM

22 OmnepaTtuBHOE 3amoMuHaroiiee ycrpoictBo (O3VY) ¢ mpous-

BOJIbHOM BBIOOPKOIA: RAM
O3V ¢ npousBosbHOM BEIOOpKOH cTaTnyeckoe (CO3Y) SRAM
O3V c npousBosbHOM BEIOOpKOH AuHAMUUYeckoe (JJO3Y) DRAM
sHeprozasucumoe O3Y (DHO3Y) NVRAM

23 AcconmaTtuBHOE 3aIIOMUHAIOIIEE YCTPOMCTBO CAM
24 Tlporpammupyemas iornueckas marpuna (IIJIM) PLM
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[Iponomkenue Tabmauupl 3.2

Haumenosanue

O0Oo3HaueHue

25 Ilpeobpa3oBarenb
Ilpumeuanus

1 BykBbl X 1 Y MOTyT ObITh 3aMEHEHBI 0003HAYEHUSIMU MpPEI-
CTaBJsIeMON MH(pOpPMaLMK Ha BXOJaX M BbIXOAaX MpeoOpa3zoBaTes,

XY

HaIIpUMep:
aHAJIOTOBBIN Ny A, i A
udposoit # wmm D
JIBOUYHBII BIN
JECATUYHBINA DEC
JIBOUYHO-E€CATUYHBII BCD
BOCBMEPUYHBII OoCT
HIECTHAAIATEPUYHBIN HEX
kox I'pes GRAY
7-CerMeHTHBIN 7SEG
yposens TTJI TTL
ypoBerab MOIT MOS
yposeHs DCJI ECL

2 JlomyckaroTcss 0003HAYCHUS
1u(pOaHATIOTOBKIN peodpazoBaTelb DAC
aHaoro-1udpoBoii mpeodpa3zoBaTeIb ADC
26 [lpuemornepeaTYMK IUHHBIN RTX
27 IIpoueccop P
CEKIIHs Tpolieccopa PS
28 Peructp RG
CIABUTOBBIN pETUCTP N-pa3psiIHbIN SRGn
29 Cymmarop S unu SM
30 CyeTyuk: CTR
CYETYMK N-pa3psiAHBIIA CTRn
CYETYHUK MO MOAYJIIO N CTRDIVn
31 Tpurrep T
JIBYXCTYTIE€HYATBIN TPUITEP 1T
Ilpumeuanue — JlomyckaeTcss He yKa3blBaTh O00O3HAUYECHHE
¢yskmu npu BeimoiaHeHnn YI'O Tpurrepon
32 YMHOXHTEND p wm MPL
33 Yeunurens >y [>
34 YcTpoiicTBO DEV
35 YcrpoiicTBO apudMeTHUECKO-TOTUIECKOe ALU
36 YCcTpoicTBO MPpUOPUTETA KOTUPYIOIIIEE HPRI
37 KommyTHpyoliee ycTpoiCTBO, 3JEKTPOHHBIN KIIIOY SW
38 [lluna BUS wim B
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[Iponomxenue TadauIb 3.2

Haumenosanue O06o3HaueHue
39 lludpatop CD
40 DreMeHT 3aePKKU DEL iyt |e|

41 DneMeHT TOTUYECKUIL:
OOJIBIITMHCTBO

ZNuWiMk>=n

AUOJ0B C YKA3aHUECM IIOJIIPHOCTHU

TPaH3UCTOPOB

TpaHchopMaTopoB

WUHIUKAaTOPOB

IIpeaoXpaHuTene

KOMOHWHUPOBAHHBIX MpeA0XpaHUTENEH (MOIHO-PE3UCTOPHBIX )

uckmovaromiee NJIN EXOR wm =1
mornyeckoe 1 &
IIpumeuanue — llpu Beimonnennn YI'O ¢ momoupl0 ycTpou-
ctBa BeiBoja [IDBM nonyckaercst o003HaueHne QyHKIUU «JIOTHYe-
ckoe N»
noruyeckoe MJIN 1
N ¥ TOJBKO N =n
HEYETHOCTh 2k + 1 mmm 2K + 1
YETHOCTh 2K nam 2K
42 DneMeHT MOHTaKHOM JIOTUKHU
MoHTaxknoe NJIN 10mwmlan
MoOHTaxHOe 1 & ¢ mm & ©
43 DneMeHT MOHOCTAOMIIBHBIN, OJJTHOBHOPATOP:
C TIEPE3AYCKOM JL
0e3 mepesarnycka L
44 DneMEeHT HETOTUYECKUM: *
cTabmin3aTop, oo1Iee 0003HaYCHNE *ST
CTaOUIIN3aTOP HAMPSIKEHUS *STU
CTaOMIN3aTOP TOKA *STI
45 HaGopsl HEMOTUYECKUX DJIEMEHTOB:
pE3UCTOPOB *R
KOHJIEHCAaTOPOB *C
MHyKTUBHOCTEU *L
JINOJIOB *D

*D— i *D>,
*D nmu *D<
*T
*TR
o 'OCT 2.764
*FU
*DR
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[Iponomkenue Tabmauupl 3.2

Haunmenosanue O0o3HayeHne

46 DneMeHT HeCcTaOUIIBbHBIN, FEHEPaTOp:
o0111ee Ha3HAUCHHUE
Ilpumeuanue — Eciiu hopma cuTHaNIa OYEBUIHA, TOTTYCKACTCS
o6o3nauenne «G» 6e3 «J LI L»

go

C CUHXpOHH3aluen IIycKa

= G!
C CUHXPOHM3AIMENl OCTAaHOBKHU 110 OKOHYaHUH UMITYJIbCa ininh
> IG!
C CUHXpOHM3AIMEH mycKa U OCTAaHOBKHU Ininl
TeHepaTop CEpPUU U3 NPSIMOYTOJIBHBIX UMITYJIbCOB Gn
reHepaTop ¢ HEMPEPHIBHOM MOCIIEA0BATEIIEHOCTBIO UMITYJILCOB GN
reHepaTop JIMHEHHO U3MEHSIOIUXCS CUTHAIOB G/
reHepaTop CUHYCOMJIAIBHOTO CUTHAJIA GSIN
47 DnemMeHT OpPOroBBIi, THCTEPE3UCHBIN 10w TH

B 10omoMHUTENbHBIX TOJIAX MOMENIAI0T HHPOPMAIIUIO O HA3HAYEHHSIX BHIBOJIOB
(METKM BBIBOJOB, YKa3aTENN ).

JonyckaeTcst IpoCTaBIATh yKa3aTeIu Ha JUHUSAX BBIBOJOB Ha KOHTYype YI'O.

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

3.4.7 3HaK «*» MPOCTABJIAIOT TIepel 0003HaYeHHEeM (PYHKITUU DJIEMEHTA, €CITU
BCE€ €T0 BBIBO/IbI SIBJISIFOTCS HEJIOTMYECKUMHU.

3.4.8 CripaBa x 0003HaueHUIO0 (YHKIIUU JOMMYCKAECTCS T00aBIIATh TEXHUUYCCKUE
XapaKTePUCTUKHU dJIEMEHTAa, HallpUMED:

pesuctop conpotuiienuem 47 Om — *R 47.

3a7epKKy JIEMEHTa YKa3bIBalOT B COOTBETCTBUM C pUCYHKOM 3.15.

10uc S HC —

I_I y CCJIIN

10 HC

A7
jast
(e}

A 4

Pucynoxk 3.15 — YcinoBHoe 0003HaueHNE BPEMEHHON 3a1CPIKKH

Ecau stn ABC 3aCPIKKH PaBHBI, TO YKA3bIBAIOT TOJIBKO OJAHO 3HAYCHUC!

10 HC
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3aepKKy, BBIPAXKEHHYIO B CEKYHJaX WJIH B €IMHUIAX, OCHOBAHHBIX HA KOJIH-
YECTBE CJIOB WJIM OMTOB, MOXKHO yKa3bIBaTh Kak BHyTpH KoHTypa YI'O snemenTa 3a-
JIEPKKH, TaK U BHE €rO.

JlommyckaeTrcst yKa3blBaTh 3HAUEHUE 3aJICPKKU JECITUYHBIM YHCIIOM:

IIpH 3TOM 3HAYCHUC CIWMHHIBI 3aJICPKKU HOJIKHO OBITH OTOBOPCHO Ha II0JIC CXCMBbI
NN B TCXHUYCCKHUX Tpe6OBaHI/I$IX.

| 3 wm DEL3,

3.4.9 B YI'O snemeHTa nomyckaeTcs OIyCKaTh MPOOEN MEKy YMCIOBBIM 3Ha-
YeHHeM U eAnHuLer uzmepenus, Hanpumep: RAM16K, 10 ue, + 5 B.

3.4.10 Ilpu HeoOXOAMMOCTH YKa3aHUsI CIOKHOM (PYHKIIMU JIEMEHTA JI0MyCKa-
€TCsl COCTaBHOE (KOMOMHUPOBAHHOE) 0003HAUYCHHE (PYHKIUU.

Hampumep, ecnu 35ieMeHT BBIMIOJHSAET HECKOJIbKO (DYHKIMH, TO 0003HAUCHHE
€ro CJIOXXHOM (QyHKIMH OyAeT 00pa3oBaHO M3 HECKOJIBKHX 00Jiee MPOCThIX 0003HA-
YeHU (QYHKIMHA, TPH 3TOM HX MOCIEI0BATEIFHOCTD OMPEILSIICTCS MMOCIeI0BATEIb-
HOCTBIO (DYHKIIUM, BHITIOTHIEMBIX 3JIEMEHTOM:

— 4-pa3psaausiii cyeTyuk ¢ aemudparopom Ha Beixogae CTR4ADC;

— IpeoOpa3oBaTeNb/yCHIIUTENb JTBOMYHO-IECATUYHOTO KOJA B /-CETMEHTHBIM
xox BCD/7SEG>.

3.4.11 YT'O MOXeT COCTOSATh TOJIBKO M3 OCHOBHOTO MOoJs (Tabmmma 3.3, 1m.1)
WU U3 OCHOBHOTO TOJISI M OJJHOTO JOMOJHUTEIBHOTO, KOTOPOE PacIiojiararoT CIIpa-
Ba (Tabmuma 3.3, m.2) uiau ciaeBa (tabmuna 3.3, 1.3) OT OCHOBHOI'O, a TAKXKE U3 OC-
HOBHOTO TIOJIA U IBYX JIOMOJHUTENbHBIX (Tabnuna 3.3, m.4).

Tabauna 3.3 — YI'O snemeHTOB 1IMPPOBOI TEXHUKHU

HaumenoBanue O0o3HayeHUEe

1 YT'O, conepxaiiiee TOIbBKO OCHOBHOE

nojue
2 VI'O, coxepxkainiee OCHOBHOE MOJ€ U .
* %
0oJHO (TpaBoe) NOTOJIHUTEIBHOE TTOJIe W *
3 YT'O, coaepxaiiee OCHOBHOE IOJIE U — L
0o7HO (JIEBOE) IOTOJTHUTEIBHOE TTOJIe re
*% * *%
4 YVT'O, conepxaniee OCHOBHOE MOJ€ U *» *»
* %
JIBa TOTIOJTHUTEJBHBIX TIOJIS, Pa3ICICHHBIX Ha - *
i » L X
30HBI. 4
KonnuecTBO 30H HE OTPAHUYCHO el -

Ipumeuanue — 3HaKaMu «*» 0003HaueHbI (PYHKIIMU U METKU BBIBOJIOB 3JIEMEHTOB
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JlomyckaeTcsi TOMOJHUTEIbHBIE TMMOJIs JCIUTh Ha 30HBI C MOMOIIBIO TOPU30H-
TaabHON YepThl. OCHOBHOE W JOMOJHUTEIBHBIC TTOJISI MOTYT OBITh HE OTEICHBI JIH-
Hued. [lpu sToM paccrossHMEe MEXTy OYKBEHHBIMH, ITU(DPOBHIMU WM OyKBEHHO-
1(GPOBEIMU 0003HAYCHHSIMU, TIOMEIICHHBIMA B OCHOBHOE W JIOTIOJTHUTEIIbHBIE TTOJI,
OTpEeIeIISIETCSl OJIHO3HAYHOCTHIO MOHUMAaHUsI KakJ10ro ooo3HaueHus. O003HaYeHUH,
MIOMEIICHHbIE HA OJTHOM CTPOKE, JOJDKHBI MMETh B CBOEM COCTAaBE HE MEHEE JIBYX
OykB (uudp, 3HAKOB).

3.4.12 Metky BbIBOjIa 00pa3ylOT M3 IMPOMHMCHBIX OYKB JIATMHCKOTO ajipaBuTa,
apabckux mudp U (WIM) CIEeNHUAIBHBIX 3HAKOB, 3allMCAHHBIX B OJHOM CTpOKe O3
IPOOEIIOB.

KonudecTBo 3HaKOB B METKE HE OIpaHMYUBACTCS, HO 1O BO3MOYKHOCTH JIOJKHO
OBbITh MUHUMAJIBHO TIPY COXPAHEHUH OJTHO3HAYHOCTH MOHUMAHHS KaXKJI0TO 0003HAYEHUSI.

O003Ha4YeHNsI OCHOBHBIX METOK BBIBOJIOB 2JIEMEHTOB NPUBEICHBI B Ta0mIIe 3.4.

Tabmuna 3.4 — O003Ha4YeHNI OCHOBHBIX METOK BBIBOIOB DJIEMEHTOB

HaumenoBanue O6o3HaueHue
1 Anpec ADR nmu A
2 baiit BY
3 bur:
MJTIAIIITAI LSB
cTapuun MSB
4 biiokupoBKa:
3amnper INH
3axBaT H
5 bokHupoBKa CUTHaJIa HEUCIIPABHOCTHU ALl

6 Bon (mHpopmanun) I

7 BekTop VEC
8 BerBienue BR
9 BoccTaHoBieHHE REC
10 Bxoa nByXmoporoBblii, BX0Jl TUCTEPE3UCHBIN _I:l_ wm TH
11 Bxog 3ampoca acCOIIMaTUBHOIO 3alIOMUHAIOILIETO "
YCTpPOMCTBA
12 Bxox obpaTtHOTO cuera (BXOJ YMEHBIICHHUS) — wu DOWN

13 Bxoa onepanaa, HaJl KOTOPbIM BBIMIOJTHSAETCA OJHA
WJIM HECKOJIBKO MaTeMaTH4YEeCKUX Omeparnil

Ilpumeyanus

I ITapameTp N 3aMeHsieTCS NECSITUYHBIM SKBUBAJICH- Pn
TOoM 3TOoro Oura. Ecim 3Hauenusa Bcex BXomoB Pn ecth
CTEIIEHH C OCHOBAaHUEM 2, N MOXKET OBITh 3aMEHEH JBOHY-
HBIM MOPSIKOM.

2 Ilpu Hanu4uu BTOPOTO OINEpaH]a MPEANOYTUTEIb-
HBEIM 0003Ha4YeHHEM ero sBisercs Q
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[Tponomxenue Tadauiel 3.4

HaumenoBanue O603HaueHue
14 Bxoxa npsimoro cyeTa (BXOJ YBEITHICHHS) +n i UP
Ilpumeuanue x nynkmam 12, 14 — Ilapametp n creny-
€T 3aMEHUTh 3HAYEHUEM, Ha KOTOPOE YBEIUYHBACTCS WU
YMEHBIIIAETCS COACPKIUMOE CUETUHKA
15 Bxoxa, BBI3BIBAIONIMI W3MEHEHHE COCTOSHHUS Ha
BXOJIC JIEMEHTA B JIOTIOJHUTEIIHOE, KXKIBIA pa3, KOTJa OH T
npuanMaet coctosiuue LOG1
16 Bxobl 1n(poBOro KomMnaparopa:
OosbIie >
MCHBIIIC <
paBHO =
17 Be16op (cenexuus) SEL umu SE
18 Br10op ampeca:
cTosibmua CAS
CTPOKH RAS
19 Bwi6op kpucTamia, T0CTyT K TaMsITH CS
20 BeiBoa (nHbOpMaIiim) 0

21 BeiBox ABYHAIIpaBICHHbBIN

< >uim <

22 BpIBOg cBOOOAHBIM (HE HMMEIOMUA HU OIHOTO
BHYTPEHHET0 COCJIMHEHUS B DJIEMECHTE)

NC

23 BbeiBoA (PUKCHPOBAHHOTO PEKUMA (COCTOSIHUS)

«1»

24 BpIxoj, U3MEHEHUE COCTOSIHUS KOTOPOTrO 3aj]iep-
JKUBAETCS J0 TEX TOP, MOKa BBI3BIBAIOIIUM 3TO U3MEHECHHUE
CUTHAJI HE BO3BPATUTCS HA UCXOJIHBIN YPOBEHB

1

25 BpIXoa OTKpPBITHIN (HAIPUMEP, BBIXOJ C OTKPBITHIM
KOJJICKTOPOM, C OTKPBITBIM SMUTTEPOM)

<& mm O, wim O

26 Bpixonx OTKpbITHI H-THnma (Hampumep, OTKpHI-
TBIA KOJUIEKTOP P-N-P-TpaH3UCTOpPA, OTKPBITBIM DMUTTEP
N-p-N-TpaH3UCTOpPa, OTKPHITHIA CTOK P-kKaHana, OTKPBITHIN
uctok N-kaHaina)

6 HHHG,I/IJ’H/IQ>

27 Bbixoa OTKpBITBHIM L-Tuna (Harnmpumep, OTKPBITHIN
KOJIJIEKTOp  N-P-N-TpaH3UCTOpa, OTKPBITBIA  AMUTTEP
p-N-p-TpaH3uCTOpa, OTKPBITHIM HCTOK P-kaHama, OTKpbI-
Thli cToK N-KkaHana)

Q 1501041 Q, uim & <

28 BbIxoj ¢ Tpemsi COCTOSIHUSIMU

Ilpumeuanue — Ilpu BBINOJIHEHUN KOHCTPYKTOPCKOU
JOKYMEHTAallMU C IOMOILBIO YCTpOoHCcTB BbiBoa II9BM no-
MyCKaeTcsi 0003HAUCHHE

29 BbIxo/1 cpaBHEHUS aCCOIMATUBHOTO 3aIIOMUHAOIIIETO
YCTPOWCTBA
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ITponomxkenue Tadauib 3.4

Tpumeuanue — 3HaK «*» NOHKEH OBITH 3aMEHEH 0003HA-
YeHUsIMH oriepan1oB (1. 13)

HaumenoBanue O6o3HaueHue
30 Berxoa mugpoBoro KoMmiaparopa:
ok %
Ooublie >* pm *>
ko *
MCHBIIIC <* i *<
S e
PaBHO Wi ~=
31 I'enepupoBanue GEN
32 '0TOBHOCTH RDY

33 I'pynma BbIBOJOB, 00bEJMHEHHBIX BHYTPH 3JIEMEHTA:
BXOZIOB

BBIXO0OB

X
X

34 I'pynmupoBaHre 6UTOB MHOTOOMTOBOIO BXO/1a HITH
BBIXOJ1a

Ilpumeyanue — N...M 3aMEHSIOT NECATUYHBIMU IKBH-
BaJICHTAMU pEaJbHON 3HAYMMOCTU WM JBOUYHBIM TOPSA-
koM. [IpoMexxyTouHble 3HaUCHUS MEXIY N U M MOTYT OBITH
OMYIIEHbI

=)
=]

nin

3
3

35 I'pynnupoBaHue CBS3€il:
BXO/IHBIX

BBIXOJHBIX

Ipumeuanue — O603HaUCHUE TPUMEHSIOT B TEX CIyda-
X, KOTJia JUIsl Tiepe/ladd OJTHOM M TOW ke MH(OpMaIuu uc-
MOJIB3YETCSl HECKOJIBKO BBIBOJIOB

[y | —

36 JlanHble:
BXOJIHBIE
BBIXOJTHBIE
I10CJIEI0BATEIIbHEIC
Ilpumeyanue — Jlyid 3alIOMHAHAIOIUX YCTPOMCTB JO-
ycKaroTcs 0003HAUYEHUS:
BXOJIHAsI HH(pOpMAITUs

D
DIN
DOUT

D=umD>D+~wmwmuD<

pacnpocTpaHeHHE 3aeMa

BBIXOJIHasi MH(opMaIus D

37 3arpy3ka (pa3pellieHue napauieIbHO 3amucu) Q
38 3anepxka LD
39 3aneprkka 1BOMHAS DEL
40 3aem: DD

BXO/I, MPUHUMAIOIIUH 3aeM Bl
BBIXO/I, BBIIAIOIIUN 3a€M BO
o0Opa3oBaHue 3aeMa BG
BP
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[Tponomxenue Tadauiel 3.4

HaumenoBanue O6o3HaueHue

41 3ansTo BUSY

42 3anmch (KOMaH/1a 3aIrcH ) WR

43 3ampoc REQ wm RQ

44 3ampoc Ha 00CITyKUBaHHE SRQ

45 3nak Sl

46 Nmuranus SIM

47 NuBepTupoBaHue (OTpULIaHUE) N

48 MHCTpyKIMsI, KOMaHaa JNS

49 KButupoBaHue AK

50 Kon CODE

51 KommyTarius (37€KTpOHHAs) SW

52 Komnery END

53 Koppexkrus CORR

54 «Jlormueckuii 0» LOGO mmm LOGO

55 «Jloruyeckas 1» LOG1

56 Macka, MacKupoBaHHUE MK

57 Mapkep MR

58 MynbTuIUIeKCHpOBaHHUE MPX

59 HeueTHOCTb ODD

60 Oxumanue WAIT v WT

61 Onepanus OP

62 OcTtaHoBKa STOP

63 OtBeT AN

64 OTtka3 REJ

65 Ouuctka CLR

66 Ommbka ERR unu ER
CJIOBO OITMOKH EW

67 Ilepenaua X

68 IlepeHnoc:
BXOJl, TPUHUMAIOLINIA IEPEHOC Cl
BBIXO/I, pPACIPOCTPAHSIOIINH ITEPEHOC CcO
oOpa3oBaHHe MepeHoca CG
pacnpocTpaHeHUE MepeHoca CP

69 Ilepenonnenue OF

70 IonTBepxaeHre nprueMa ACK

71 Ho3unus PO

72 TpepwiBaHue: INT
IIOATBEPKICHNUE NIPEPBIBAaHUS INTA
IPOrpaMMHUPYEMOE MPEPhIBAHNE PCI

73 Tpuem RX

74 Tlpuoputer PRI unu PR
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[Tponomxkenue Tadauiib 3.4

HaumenoBanue O603HaueHue
75 IlponomkeHue GO ON
76 Ilyck, Havayio START wu ST,
77 Pabota RUN
78 PazpenieHue EN
79 PazperieHne mpoxoKICHHSI UMITYJIBCOB, PaOOTHI IIETH CE
80 Pa3perienne TpeThero COCTOSTHUS EN wm EV
Ilpumeuanue — Ilpu BeimonHeHn YI'O ¢ moMoI1IbIO
ycTpoicTB BeiBosia [I9BM nmonyckaercs 0003HaUYeHHE EZ
81 Pexxum M mu MO
82 Pe3ynbTaT HYJNIEBOU RZ
83 Copoc:
oOmuit SR
0OHYyJICHNE RES i R
84 CnBur: SH

CJIEBa HANpaBO U CBEPXY BHU3 (OT MIIAJIIIETO pa3psaa
K CTaplIeMy)

CIpaBa HaJIEBO WJIM CHU3Y BBEpX (OT cTapIiero pas-
psiaa K MIIaJiemy)

Ilpumeuanue — IlapameTp N ciieayeT 3aMEHUTH JCHCTBH-
TEIbHBIM 3HAUYEHHWEM TO3UIMH, Ha KOTOPOE MPOUCXOIUT
casur. [Ipu N = 1 3TO 3HaUEHNE MOXKET OBITH OMYIIEHO BJIEBO
WJIM BIPABO

—nwum >N, wmwm SHRN

N+ unu N<, wix SHLN

=/ mm</>

85 CuHXpOHU3ALHS SYNK wnmu SYN

86 CocrosiHue SA

87 Cpennuit ML

88 Ctpo0 (curHas BBIOOPKH) STR wm ST

89 Cuer: CT
BXO/I, 33/IAFOIIHNIA COIEP)KUMOE DJIEMEHTA CT=*
BBIXOJI, YKa3bIBAIOIINN COJIEP)KUMOE dIIEMEHTA CT*

Ipumeuanue — 3HaK «*» clieyeT 3aMEHUTh Ha 3HAUYCHHE

COJICP’)KMMOTO DJIEMEHTA

90 CuutsiBaHUE (YTCHUE) RD

91 Takt CLmwm S

92 VYnpasneHue C

93 VcioBue CC

94 YcraHOBKa B «1» SET wnu S

95 Ycranoska JK-Tpurrepa:
B cocrostaue LOG1 (J-Bxom)
B coctostue LOGO (K-Bxo)

96 OyHKIMS

97 YeTtHOCTH

SR <




3.4.13 OGo3HaYeHHs] OCHOBHBIX METOK, YKa3bIBAIOUIUX (PYHKIIMOHATBHOE Ha3HA-
YCHHE BBIBOJIOB, HE HECYIIHX JIOTHYECKON MH(pOpMAIu, TpUBEICHBI B Ta0mIIe 3.5.

Tabnura 3.5 — O603HaueHNs] OCHOBHBIX METOK, HE HECYIIMX JIOTMYEeCcKOi nHbopMaluu

HaumenoBanue O6o3HaueHue
1 BriBOJ nUTaHMS OT UCTOYHUKA HATIPSHKEHUS Vce
Ilpumeuanus
1 IIpu BeimonHenun YI'O ¢ moMolIpi0 yCTPOHCTB BHIBO-
na [I9BM nomyckaercst 0003HauYeHHE VCC
2 Jlomyckaetcst 0003HauCHHE U
3 HomuHan HanpspKkeHus: TUTaHUS IPOCTABIISIETCS PSIIOM - ]
¢ YI'O nag nuHUEN BBIBOJA WIIH PSAIOM C HEH, HAPUMED, J10- Vee ;+:§V
MyCKAeTCsl MPOCTABJIATh HOMHMHAN HampspkeHus BHyTpu YI'O

BMECTO METKH BBIBOJIA
4 Tlepen MeTKOM BBIBOJA JTOIYCKAETCS MPOCTABIISATH I10- +5V [—
SICHSIIOIIYIO0 HH(OPMAIINIO, HATTPUMED: —_—
MOPSITKOBBIIT HOMEP Vel
yKazarelb TUTaHus MUGPOBON YacTH dIEeMEHTa #Vee
yKa3aTeslb MUTAaHUs aHAJIOTOBOW YaCTH AJIEMEHTa NVee
2 OOumii BBIBOJ, 3€MJIsl, KOPITYC GND
Ilpumeuanus
1 Jomyckaetcst 0003Ha4YeHUE OB
2 Ilepen MeTKOM BBIBOJIa TOMYCKAETCS MPOCTABIISAThH yKa-
3aTelib 0011ero BbhIBOJIA IU(GPOBOM YaCTH U yKa3aTeldb OOIIETo #OV
BBIBOJIAa aHAJIOTOBOM YaCTH Nnov
3 Tok I
Ilpumeuanus
1 Bmecto o603HaueHus «|» MOXKHO MPOCTABIATH €TO
3Ha4YCHUE 4-20 MA
2 Ilepen MeTKOI1 BBIBOAA IOMYCKAETCSI MPOCTABIISITH MO-
PSAIKOBBIA HOMEP 21
4 BpIBOJ JIJIs1 TMOJIKJTIOUCHHST KOHACHCATOpa CX
5 BeiBoJ1 /U151 MOKITFOYEHUS PE3UCTOPA RX
6 BeiBoa 17151 MOAKIIOYEHUS] UHIYKTUBHOCTH LX
7 BeIBO J7151 TOAKITIOUEHHUS KBAPIIEBOTO PE3UCTOPA BQ
8 BbIBOIBI TIOJIEBOTO TPAH3UCTOPA:
HCTOK S
CTOK D
3aTBOP G
9 BeiBOBI N-P-N- U P-N-P-TpaH3UCTOpA:
KOJUIEKTOD K
0a3a B
AMUTTEP E
AMUTTEP N-P-N-TpaH3UCTOpa E— umE>
AMHUTTEP P-N-P-TpaH3UCTOPA E « umu E<
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3.4.14 TIpu HEOOXOAMMOCTH yKa3aTh CJIOXKHYIO (DYHKIIMIO BBIBOJIOB JOMYCKa-
€TCsl TIOCTPOCHUE COCTABHOW METKH, 00pa30BaHHOW M3 OCHOBHBIX METOK, MPH ITOM
PEKOMEHIyeTCs COOMI0AaTh OOpaTHBIN MOPSIOK MPUCOSTUHEHHSI METOK, HAIIPUMeED:

anpec cunthiBaHus RDA,;

OaiT nanueix DBY;
BbIOOp Oaiita BYSEL.

s 0003HaUYeHUsT METKHM BBIBOJIA, MMEIOIIECH MOOYEepeHO JABE (PYHKIIMH, 3TU
(GYHKIIMU YKa3bIBAIOTCS Yepe3 HAKJIOHHYIO YepTy, HallpuMep:

BBOoa/BEIBO I/O;
zarmmuck/urenue WR/RD:;
ynpasienue/nanubsie C/D.

Ilpumeuanus

1 Topsinok cienoBaHus METOK OIMpeAeNsaeT JIOTHUYECKU YPOBEHb pa3peliaro-
miero curnana: nepsas Gpyukuus ocymectisiercs mpu LOG1L, Bropas — npu LOGO.

2 Tlopsiaok ciieqoBaHUS METOK BBIBOJIOB, HE HECYIIMX JIOTUUECKYIO HH(pOpMa-
U0, TTPOU3BOJIHHBIN.

3 Ilpu BoinonHennn YI'O siemeHTa, UMEIONIETO J1Ba OpTa MpUeMa U mepesa-
g uHpopManmu A u B, meTka BbiBoja A/B o3Hadaer paspemieHue npuemMa HHPOp-
Maluy TOpToM A U miepenayu nHpopMaIuyu mopToM B MpH JIOTUYECKOM YPOBHE CHT-
HaJla Ha JaHHOM BBIBO/IE, paBHOM LOGL.

3.4.15 IMpumepst YT'O snemeHTOB
3.4.15.1 Ipumepst YI'O noruueckux 371eMEHTOB MPUBEACHBI B Ta0IuIle 3.6.

3.4.15.2 Tlpumepst YI'O mpuemonepenarmmux >JIEMEHTOB TMPUBEIACHBI B
Tabmmie 3.7.

Taomuna 3.6 — YI'O jorudeckux 3JIEMEHTOB

HaunmenoBanue Ob6o3HavyeHue
1 Onement HET — ' p—
e
2 Onement 3UI-HE — P
— 7
3 Dnement 3NJIN-HET — P
4 Dnement 2VI-HE ¢ OTKpBITHIM KOJUIEKTOPHBIM BBIXO- — &b

JIOM M IIOBBIIIICHHOM Hany30‘IH01>i CITOCOOHOCTBIO

5 Kombunuposanusriii anemednT 2U-NJIN ¢ uaeptu-
POBaHHBIM BBIXOJ0M
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[Tponomxkenue Tadauib 3.6

HaumenoBanue O6o03HaueHus
6 OnemenT 4M1-HET ¢ OTKpBITEIM KOJUIEKTOPOM Ha ] &Q .
BBIXOJIE —
— & | =1
7 Onement 2U-NJIN ¢ uHBEpTHUPOBAaHHBIM BBIXOJIOM U — |
pacmupUTEILHBIM BXOI0M T
3
J
8 Pacmupurens _ Ch—
2k
—EN
—{ 02D
— EVEN
—0
9 DnemMeHT NpOBEPKU YETHOCTH WJIM HEUETHOCTHU ] ph—
—  EVEN |—
3,
Tabnuna 3.7 — YI'O npuemonepeaaromux 3JIeMEHTOB
HaumenoBanue O6o3HaueHue
—-l.ﬂ' EN |
1 YeTplpe MIMHHBIX YCWIHTEINS C L >
JIBYXIIOPOTOBBEIM BXOJIOM Ha TPU COCTOS- rb> v 7 ) -
HHs C OOIIMM BXOJOM pa3pelleHus Tpe- | ~— — Am —
THEr0 COCTOSHUS — [ -3 3p—
GRTX BRIX
A 8
—q¢! <> <>
1EN2
_G 1ENS —i 0
- | — e
| I 170002 Oy —
vid — —
2 JIByHanpaBlIeHHbIHN MIWHHBIN 3 —— =, i
MpUeMoIriepeIaTyuK 8-KaHalbHbIN — e
P P —QENv|
— 65—
= -
- -6
- -
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ITponomkenue Tabauubl 3.7

HaunmenoBanue O06o03HaYCHUS

: EN1

)
v
=4

A4 1

3 6-kaHaIBHBIN OyepHBIit d1e-
MEHT C TPEMsl COCTOSIHUSIMH Ha BBIXOJIC C
CHTHAJIOM Pa3pEIICHUS 110 BBIXOMY

[TTTTI

NI

&ENV

3.4.15.3 [Ilpumepst VYI'O rHUCTEpE3UCHBIX JJIEMEHTOB TPUBEIACHBI B
tabmnure 3.8.

Ta6mmma 3.8 — YI'O ructepe3rucHbBIX 2JIEMEHTOB

HaumenoBanue O6o3HaueHue
. b
1 MuBepTupyronuii ycunutens ¢ moporom IImura — o—
— &r
2 Tpurrep lImura ¢ norudyeckum sneMeHToM 41 — o~
Ha BXOJIe —

3.4.15.4 Tlpumepst YI'O npeobpazoBateneit (nemmdpaTopoB) U KOIUPYIOUTIX
yCTpOHCTB (1M (ppaTopoB) MpuBeaeHbI B TadIuIE 3.9.

Tabmauna 3.9 — YI'O mmdpatopos u nenmdpaTopoB

HaumenoBaunue O0o3HayeHue

2
N
(=]
m
~

1 IlpeoOpa3oBarens JBOMYHO-ACCATUY-
HOTO KO/Ia B JICCATUYHBIN KOJI

BN EWN -

2 IlpeobOpa3oBarens ¢ Tpex JIMHUKA Ha
BOCEMb

&4 111
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[Tponomxkenue Tadauib 3.9

Haumenosaunue

O0o03HaYCHUS

3 IlpeoOpasoBaTenb ABOMYHOTO KOJa B
JIBOMYHO-AECATUIHBIN

L 11

8IN/BLD

4 4
8 8
16 10
32 20

4

EN J%

w1u

1R

MOJKET OBITh 3aMEHEHO 00o3HaueHueM *//*, ec-
T HeOOXOAMMO YKa3aTh HAJMYME TalbBaHUYEC-
CKOU CBSI3U MEXKJTy €r0 BXOJIaMH U BBIXOJAMU

4 TIpeoOpa3oBaTelb—yCHIATENb JIBOUY- BIN/TSEGY
HOTO KOJIa B /-CEerMEHTHBII — 2
Ilpumeuanue — Jlomyckaercsi 3aMEHSTh —_— £ b—
cTpouHble OykBbI iponucHbIME: A, B, C, D, E, L
F, G emecmo a, b, c,d, e, f, g i 7 —
HPRI/BIN,
- [
—q1 EN p—
. —q 7
5 Konupyroliiee yCTpOMCTBO MPUOPUTETA _—_'_8 -3} (&S)
(mpuopuTeTHBIN mUbpaTop) ¢ BOCBMH JTMHHIMA :_-g g g
Ha Tpu JiuHuH (GS — «rpymnmoBoi CHUrHa) —Q|7 2
—Q EN
Dc
6 JlBa nemmdpartopa, MPUHUMAIOIINX —_?
2-pa3psiHBIN KOA L . B
ap— —
—aen 71— =7 UB=
—0 2l— 2B
3 o= a8 ENT 1.3 O
Ilpumeuanue — Jlomyckaercs o003Haue- 0jo— — 20—
Hue nemmdpatopoB 4 U B, KoTopble U300pa- :8&EN ,?_,8: ...""_8&EN2 5-, ; K
KAIOTCS B KA4eCTBE T'PYMIIOBOW METKH BBIXO- 3P Z3 o
JIOB COOTBETCTBYIOIIETO Jemmdparopa 4 B
. TTL/MOS
7 IlpeoOpaszoBarens ypoHeir TTJI B — 71—
ypoBau MOII —ENT
8 IIpeobpazoBatens ypoBHeit OCJI B
yposHu TTJI
Ipumeuanue k nynkmam 7, 8 — O603Ha- ECL/TIL
yeHue QpyHKIuu nmpeoOpa3oBaTensi CUTHaJIOB */* —0
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3.4.15.5 IIpumepsr YI'O MyNbTHIIEKCOPOB U JIEMYJbTUILUIEKCOPOB, a TAKKe
KOMMYTaTOpOB IIU(POBHIX U aHAJIOTOBBIX CUTHAJIOB MpuBeeHbI B Tabmuie 3.10.

Tabauma 3.10 — YI'O MyJIbTUIIIIEKCOPOB, IEMYJIBTUILIEKCOPOB U KOMMYTAaTOPOB

HaumenoBanue O06o3HaueHue
MUX
—Q EN
A
1 MynbsTUIIIIEKCOp HAa BOCEMb BXOJIOB CO —1a
CTpOOUpOBaHUEM =) |-
Ilpumeuanue — Bxon ctpooupoBanus EN —_ o—
noryckaercs 00o3Hadath STR — Z
———— 3
-
— g
— 6
— 7

a
1
_%
2 JleMyJbpTHUIIIIEKCOP HAa BOCEMb JINHAU z;
b
7
MUX MUX
-1 EN1 —1 A
—L N2 e e LAY
. — 100 27}— —10 1=
3 MynbTuiekcop 4-kaHaiabHBbI MO J1Ba —1 1071 M —f 17
BXO0J1a KaXKIbIN — _— — 2.0 2 b
o] -—1 1
— — —l30 3
— —t 37
— e
MUX
—_ a} 0
4 MynbTUIUIEKCODP 2-KaHAJIbHBIN 10 Ye- 1473
TBIPE BXO/1a KaXIbIi -:E — fn yeTIT
Ilpumeuanue xk nynkmam 3, 4 — Ipu W — g
0003HaYEHNH KaHAJIOB MYJIbTHILIEKCOpa OyK- — ’17 Tv— —’
Bamu (4, B 1 T. 11.), a HE IOPSIIKOBBIMU HOME- —13 —1%0 v
pamu (1,2 u T. 11.), U1t yCTpaHEHUSI HEOHO- _— —1%
3HaYHOCTH ITOHUMAaHUS BXOJly aJipeca JTaHHbIX ] [
—— 20 27 free
npucBanBaeTcs Metka «Bridop»: SEL umu SE — —%
— — 23
Sw
o wd T I—
5 DeKTpOHHBI KOMMYTATOP P
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3.4.15.6 Ilpumeper YI'O apudmeTHYeCKHX IJIEMEHTOB MPHUBEICHBI B
tabmmme 3.11.

Tabauna 3.11 — YI'O apudmeTHuecKnx 3JIeMEHTOB

HaumeHnoBanue O06o3HaueHue
—& |21|27]E
—_— p &
—0
Tge —!
5 3 — | W —glEP
1 TlomHbIM OIHOPA3PAAHBIN CYyMMAaTOP P —
—t |27]21| p— —17 >
——— e 1
—QE
e —g«
— — 1 Cofo—
—cr £ o—
Z/pP-
—p L7 4
b CLRZ]'
— (1/8 £grs Bq_ I
75w sem-p
— M3 4
2 4-pa3psaHbIA CyMMaTOP-BBIYUTATENb —] ;:’55; 4
My
— 1,2P2
—1 1,282 5P
— M5
— 1,203
- 1,243 6 p—
— M6
m— T
— ¢”
o — 3 0 fet—
3 IlonHbIil cyMMaTop Ha 4eThipe OuTa AN IS [—
— ra V[
3
e LA r—
ALU ALU
—10 ESEL
0 m—————
M3i — PR
— op— —
e
— — —M G =
4 4 ATTY L e g— —{7 00—
-pa3psAIHOE CKOPOCTHOE I . s
—{q0 —1
pi =" o=
— — —3 1
— 1 ; 2 b
— P2 — — o
e — :'z}fi'
- 3 — -
— 43
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ITponomxkenune Tabmunmn 3.11
HanmenoBanue O06o3HaueHne

PG
7

5 T'enepaTop YCKOpPEHHOI'O IepeHoca &g oo
s AJTY 62 02

~
R

6 4-pa3psaHbIi IMGPOBOI KOMITApaTop

L L
[T
h..v_l
=

ANV
=R~R-]
Allv
LD

3.4.15.7 Ilpumepst YI'O TpurrepoB (OUCTaOUIBHBIX 3JIEMEHTOB) MPUBEIACHBI B
tabnuie 3.12.

Tabmuma 3.12 — YI'O tpurrepon

HaumenoBanue O0o3HaueHne
I, LI S—
1 JIBa Tpurrepa c pas3aeiabHBIM 3aIyc- —dr b—
KoM RS-Tuma, oMH ¢ JIONOJHUTEIBHBEIM BXO- -0 S
JI0M -5 P
—qar
et 1D e
2 JlBa Tpurrepa 3anepxxku D-Tuma —{1 o
—lrz —
—2p fo—
E
q R I
—_— T
3 Iects D-Tpurrepos ¢ o0muMu BXo- —_ M :’;f
JlaMU yIipaBjieHHus 1 cOpoca — — D
—d7 g —
—* 4—
— — 5 5 f—
y —s |
4 Tpurrep D-tuna, 3amyckaemblil 1o — D
—D ][O
¢GponTy =%
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[Tponomxenue Tadauibl 3.12

HaumeHnoBanue Ob603HaueHue
—_—1 17—
5 Tpurrep JK-tuma, 3amycKaeMbIil IO =Y b—
bpoHTYy —LF*
—q ?
— 137
6 Yumsepcanbnblii JK-tpurrep co b
CTPYKTYPOH «MacTep-TTOMOIITHUK — 13r o—
—q s
c
]
—Q R
7 HBa JK-tpurrepa ¢ oOummu Bxoza- 3 — ¥
MU YIIpaBIIeHUS U cOpoca a5 b =3 gg o
—_ - 1"
—_ — K7
—0 O— -0 51 o—

3.4.15.8 Tlpumepst YI'O MoHOCTAOUIBHBIX (MYyJIHTUBHOPATOPOB) U HECTa-
OMITEHBIX DJIEMEHTOB MPHUBEACHBI B Ta0uie 3.13.

Tabmuna 3.13 — YI'O MynbTUBHOPATOPOB U HECTAOMIIBHBIX DJIEMEHTOB

HaumenoBanue O603HaueHue
I
——1 CX
—w= RX/LX
1 Knymmii My1bTHBHOpATOp C TIEepe3anycKoM &
—

e
+5V(LOG)
+5V(Q3C)
ov(LotG)

ovease)
- I

EN
(F0)
RNG

£X
Lx

2 JlBa reHepaTopa, YIpPAaBISEMBIX HaNpsKCHU-
eM, ¢ ykazaHueM BbiBOjioB mutanusi (LOG — muranue
mudpoBoit yactu snementa, OSC — nutanue aHamoro-
BOM yacTu 3nemenTa, FC — ynpaBneHnue 4acToToi)

HERL 4 FRD $HH
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3.4.15.9 IIpumepsr YI'O perucTpoB U CUETUYUKOB IIPUBEJICHBI B Tabuie 3.14.

Tabauia 3.14 — YI'O perucTpoB U CUETUHKOB

HaumenoBanue O6o3HaueHue
SRGCY
—] LD/SH
~—Q ENV
> —C
1 CaBuroBblii 4-pa3psiiHBIA PETUCTP C Ma- | —.) 1:%_% v 9.
pauIeNbHBIMA BXOIAMU —1,20 39— HIH ) v
— p— ﬁ pe—
— — —3 % .
o— o—
SRCH SRG4
. . M1
2 CaBuroBblii 4-pa3psiAHbIA  TOCIEA0BA- C2/1 - — (LI_J/S)

o 3 —
TEJIbHO-NIAPAJIJIEIbHBIN PETUCTP C MPSIMBIM U J10- 4 B — L
MOJHUTEIBHBIM KoAoM Ha Beixoae (7/C — Bxon | — ;5% 5 WIIH 70
MEPEKITIOYCHHSI KOJIa Ha BBIXOJAX: TMPSIMOU WU | — 7,2D —{ o
JOMOJHUTENbHBINA; P/S — Bxon, ympammisromuid | —{72D0 3 Jg v
COEIMHEHUEM pa3psiIOB PETUCTPOB IMOCIEAOBA- | = — — —
TEIbHO WM MAPaJIIETBHO) — — —13 3—

SRC#
M
—0
— 1
_55
~ ~ p— =
3 CnaBuroBbidl 4-pa3psiiHbIid JIByHAIpaB- | = _1?’.!% R L —
JICHHBI YHUBEPCAIIbHBIN PETUCT]P 5’ D R
—3, L 7
—{5a - —o o}—
—] 2,41 e
= 3,40 proaee : 3 3
SRGS
—P3/1>
d7sm
AN SRGE
= —br
-—Q CLR
——{&ENG
. — LT/SH
—T{r340 I e
_l__(_— 2,30 —d & FNy
4 YHuBepcaibHbIN 8-pa3psaIHbIN peructp vo "
| . —
— 2,.3/V6 Ui —",.B"-
” A4
— <>
— = T
—— ]
~] —
— 1,3, 510 :
2,3 —_—7 g —
I—:v

]
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[Tponomxkenue Tadnauub 3.14

HaumenoBanue O6o3HaueHue
SRCE |
1/ —=-
R
— 17—
-
. . WIH £8
5 CnBuroBbslii 8-paspsiiHBIA pErHCTp € [ | i.”
JIBOMHBIM MOCJEA0BATEIbHBIM BXOJIOM U Hapali- - —q¢
JICJIbHBIMH BBIXOJaMH — =i
2 e
3 e
4 e
L | —
b p—
—— 7 e
mmn
—{
%5/ em ST
6 COBUroBbIi 8-pa3psaHBIA YHHBEPCAJIb- -:f.'s',"'é 43 ng 22751598
HBIl PETHCTP C MOCIEAOBATEIbHBIM WU Iapal- haed =
JCIbHBIMA BXOAaMH M Bbixomamu (A/S — Bxox - -y —p—-
NEPEKIIIOYCHHS PEXHMOB, ACHHXPOHHOTO WIIN | _gp e g vy
cuHXpoHHOTO; ALD — BXOA paspelieHus: mapaj- | =i = == —
JeTBHOM 3amucu HH(pOopMaIny B KaHaT A4) — Mg e B =
- - —
e 43— —1 Ll
JRGS
G1(sH)
Tdc2un)
—=/
— poi/~
—{3D SRGS
—21 —0-=
5 —{sw/Ln
7 CnBUTOBBIA 8-pa3psAaHBIA PETUCTP C | __| w - =Pt
MapajuiesIbHON 3arpy3Koiu -
bij
— — 7
—]7
— — 2
—{3
— —%
— 5
—_ - — 7{—
- —7 7p—
CTRI4
- T (G b—
—_— R f§ -
L
5 b—
) o &
8 JlBonmuHbll 14-pa3psaaHblil CYETUUK CO criie=
CKBO3HBIM IIEPEHOCOM 7=
11—
12—
51—
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[Tponomxkenue Tadauib 3.14

Haumenosanue O0o3HaueHue

LTR
Lr=g
7
by DIVZ L
¥/

ST DiIvVS
by

9 ACHHXpPOHHBI [E€CATUYHBIA CUETYHK,
COCTOSIIMNA U3 AenuTeNel Ha 2 U Ha 5, ¢ mapai-
JIEJILHOM 3aITHChIO

] 14 1]

S
1l

(TR
&(T=0

10 4-pa3psaHblii aCHHXPOHHBIN IECATHY- &CT=9
HBIM CUCTUMK, COCTOSIIHNN U3 JeIUTeIeH Ha 2 U :m-':

Ha 5, C MPEIBAPUTEIBHON YCTAaHOBKOW WU CHH- —p T e
XPOHHBIM COpOCOM DIV5
—0p 7 —
LTRDIVIO
_>’;4; CTRDIV
3,4 + 0
=43 —{(p
—_—l{G3 3= —_ T
s &CE
11 CUHXpOHHBIN NECATUYHBIA CUETUYHK C "121? - -
HapajIelIbHOM 3arpy3Koii ’ —oR  (T=9}—
=% .. [=
] - —p, T é:
CTRDIVID
— _
D> 2+ 1(T-90—
s .
-[:> -  2(T=0~
—Q %32 CTRDIVIO
) 12 JlecATnUHbIA CHHXPOHHBIH PEBEPCUB- | T 'J_ 120041 :;ﬁ; [7-9lo—
HBIW CUETYHK L | —d (7 [T-0p—
— ¥ JE
—22 (2}—
— — —{ 75 3—

3.4.15.10 IIpumepsr YI'O 3amomuHaromux yctpoictB (3Y) mpuBeneHb B
tabmmie 3.15.
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Ta6nuna 3.15 — YI'O 3aroMuHarOnMx yCTPONUCTB

HaunmenoBanue O6o3HaueHUe
RUM 32x8
-] Q
iz =
1 TI3Y Ha 32 cnoBa 1o 8 OUTOB —. 37 -
—alEN , —
o o RAM 16x4
2 O3Y ¢ npou3BoILHOM BEIOOPKOW Ha | |,
16 cioB no 4 GuTta ] tnf |5 Ay
IIpumeuanue — O603HaYEHUE BBHIBOJIOB: | =13 —
— ROMR g EEeR —
u —O_IGF - Wi ——RD/WAR
RD/WR —1A,2D AL -0 LS
TOIECTBEHHBI L o DIN DOUT,
—{a 7 Jo—
— O — O
— D
o— 3 30—
RAM 4 x4
—{z RAM 4 x4
1.0 § WRA
—1 ]
— (] g vt |
2A 3
5 e ,} 3 RDA
3 O3V ¢ npou3BoIbHON BHIOOPKOW Ha e
9 —Q 4 (WR) — 1
YETBIPE CJI0BA 10 4 OMTa ¢ OTACIBHOM anpe- | —QEN(RD) |
o - __o WP
caluey mpu 3arucy U MPU CYUTHIBAHUH N pyweayys -
—_— _— DIN DOUT S
- 7 —
SRAM G x4
RAS
— 0
s
CAS
—0
4 Cratuueckoe O3Y Ha 4eThIpe clioBa —
o 4 Oura —
DIN  DOUT
—&0 0 f—
— 17—
—z1
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[Iponomxenue Tabauupl 3.15

HaumenoBanue O0o3HayeHue

SRAM256%1
RAS

—0

—3

5 Cratnueckoe O3V Ha 256 clOB 110 CAS
0
1 bury =]

—13

—{WR/FD  _
s 8 P—

3.5 DjeMeHTHI AHAJOT0BO TEXHUKH

3.5.1 K anemeHTaM aHaJIOrOBOM TEXHUKH OTHOCST BCEBO3MOXKHBIC YCUIIMTEIH,
(yHKIMOHAJIbHBIE, aHAIOrO-IU(ppPOBble M IU(POAHATIOrOBbIE MPEoOpa30BaTENH,
AJIEKTPOHHBIE KIIIOYM, KOMMYTATOPBl U T. A. PsioM ¢ MO3MLIMOHHBIM 0003HaYECHUEM
OOBIUHO YKa3bIBAIOT TUII 3JIEMEHTA, & BO3JI€ BHIBOJIOB — UX HOMEpPA («ILIOKOJIEBKY»).

3.5.2 YcnoBHbIe Tpaduueckne 0003HAYCHUS dTOW TPYIITBI TOCTPOCHBI aHAJIO-
TMYHO CMMBOJIAM 3JIEMEHTOB LIM(PPOBON TEXHUKHU: KaK U MOCIEIHUE, KPOME OCHOBHO-
ro, OHM MOTYT COJEp>KaTh OAHO WM JBa JOMOJHUTENbHBIX MOJISI, pa3Mephbl KOTOPBIX
TaK)K€ OIPEACIIAIOTCS YUCIOM BBIBOJIOB, YUCJIIOM 3HAKOB Ha METKAaX U IpH 0003HaYe-
HUW (PYHKIMHU U T. 4. BXOJbI 31EMEHTOB aHAJOrOBOM TEXHHMKHU PACHoJiaratoT CJeBa,
BBIXO/BI — crpaBa (pucyHok 3.16). [Ipu HEeoOXxoauMocTH 0003HaUEHUsT N300pakKaAIOT
NMOBEpHYTHIMU Ha 90° 110 4acoBOM cTpeke (BXOJIbI CBEPXY, BBIXObI CHU3Y). [Ipsimbie
BXOJIbl U BBIXOJbl 0003HAYAIOT JIMHUSIMHU, IPUCOCAUHIEMBIMU K KOHTYpY 00O3Haue-
HUs 0€3 KaKux-TM00 3HaKOB, MHBEPCHBIE — C KPYKOUYKOM B MECTE MPUCOETUHEHHUS.

O6o03HaueHne QyHKINH

W fbm m
Mertka . S Mertka
Bxonnl < : : _ Brixonanl
Wn Mk

OcHoBHOE 11071€ \

,Z[OHOJ'IHI/ITCJ'IBHBIC I10JIA

Pucynok 3.16 — YcnoBroe rpaduyeckoe 0003HaUEHUE STIEMEHTOB aHAJIOTOBOU
TEXHUKH (K TyHKTY 3.5.2)
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BI)IBOI[BI 9JICMCHTOB MOT'YT OBITH 0003HAYCHEI yKa3aTtCJisiIMu U MCTKaMM. Vka-

3aTeNd M300paKal0T Ha JMHUU KOHTYpa WIH OKOJIO JUHUHU KoHTypa YI'O Ha nmuHMMA
CBSI3U. METKHU 3HAKOB IIOMEINAIOT B IOMOJIHUTEIbHBIX MOJIIX (Tadmuma 3.16).

Tabmuma 3.16 — OcCHOBHBIE METKH BBIBOJIOB

HaumenoBanue O603HaueHue
| HaganpHOE 3Ha4YE€HNE UHTETPUPOBAHUS I
2 YcTaHOBKA HAYAJIbHOTO 3HAYCHUS S
3 YcranoBka B coctosiHue «0» R
4 YcTaHOBKA B HICXOJHOE COCTOSIHHE (COpOC) SR
5 TlopnepkuBaHHUE TEKYILEH BETUYUHBI CUTHAJIA H
6 Ctpo0, TakT C
7 Ilyck ST
8 bamarncupoBka (koppekius «0») NC
9 Koppekius yacToTHas FC
10 IIntanue OT NCTOYHUKA HANPSKECHUS U
Ilpumeuanue — llepen 6ykBoii U cremyeT mpocTaBisaTh HOMU-
HaJl HallpsOKEHUs, P 3TOM BMecTo OykBbl U HCMOIb30BaTh OYKBY
V, mocine OykBel U MpOCTaBIATH MOSCHSIONIYI0 HWH(pOpMaIuio,
HaIrpumep:
yKazaTelslb MUTaHus HU(POBON YacTH dJIeMEHTA U#
yKa3arelslb MUTaHKUs aHAJIOTOBOM YaCTH JIEMEHTA UN mmm U A
MpU3HaK HH()OPMAIIMOHHOTO MHTAHUS uD
11 O6mmit BeIBOA (001IEE OO03HAUCHHUE): ov
JUUTSL aHAJIOIOBOM YacTH 3JIEMEHTa OVN umu OV A
JUTs 1M (POBOI 4aCTH DIIEMEHTA OV#

3.5.3 Ha nuHMsAX CBSI3M WM B UX pa3pbIBe JOMYCKAaeTCsl yKa3bIBaTh 0003HAUE-

HUE U XapaKTEPUCTUKY CUTHAJA.

3.5.4 Ob6o3HaueHHEe OCHOBHBIX (DYHKIIMH, BBINOJHAEMBIX aHAJOTOBBIMHU 3Jie-

MEHTaMH, IpuBeieHO B Tabuie 3.17.

Tabnuma 3.17 — O603HaueHus1 HYHKIHMA, BHITIOJHSIEMBIX JIEMEHTAMH aHAJIOTOBOM

TEXHUKHU
HaumenoBanue O60o3HaueHue

1 O61ee o6o3HaueHHE PYHKIIUU F(X1, X2,..., Xn) wau f(X1, X2,..., Xn)

2 BbI00p MakCHMaIbHOHU IEPEMEHHOI MAX wmim max

3 Bb100p MUHMMAaJILHOM IEPEMEHHOU MIN war min

4 T'enepupoBaHue G

5 JleTexkTupoBaHue DK

6 [enenue X:Yumx:y

7 JleneHue 4acTOTHI :FR wu :fr

8 IuddepeHumpopanme D/DT wu d/dt
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[Tponomkenue Tabaunpl 3.17

HaumenoBanue O6o3HaueHue
9 30Ha HEUYBCTBUTEIHLHOCTH —
10 U3BiedeHne KOpHs X10,5 wim X/\0,5 nnu Jx
11 UaTerpupoanue INT nmm J.
12 Hacermenune —/_
13 JlorapudmupoBaHue LOG wu log
14 O6pa3oBanye MOIyJIs |X| mmm [X|
15 IlepexntoueHne, KOMMyTHpOBaHUE (KIHOY, SW
KOMMYTaTOp):
3aMbIKaHHE SWMumm —/_
pa3sMBIKaHHE SWBum —A
HEePEKITIOUECHHE SWT w4k
16 [TokazarenpHas QyHKIHS XTY wmu X A\ Y wiua XY
17 TIoporoBsIii 31eMeHT THwm [T wm O
18 IlpeoOpa3oBanue XIY nnum Xly
Ilpumeuanue — byxBol X 1 Y MOTYT OBITh 3amMe-
HEHbI 00O3HAUYECHMSIMU TMPEACTaBIsieMON HH(pOpMa-
IIUU, HAIIPUMEP, HAMPSHKECHUEM, YaCTOTOU, JIITUTEIIb-
HOCTBIO UMITYJILCOB U T. 1.
19 CpaBHeHue (komMmaparop, CXeMbl CPaBHEHHS ) ==
20 CyMMHUpOBaHHME SM i )|
21 TpuroHoMmeTrpuyeckue (yHKIUH, HApUMEP SIN wm Sin
CHUHYC
22 YMHOXEHUE XY wunu Xy
23 YMHOX€EHUE — NeJIeHIE XY:Z vnu Xy:z
24 DKCIOHEHTa EXP wnm exp

25 B10K MOCTOSIHHOTO 3ala3IbIBaHus

DL v —

26 biiok nepeMeHHOro 3ana3bIBaHus

DVL umm .711

MCHT CJICXKCHUA U XpaHeHI/IH)

27 BocnipousBeaenue KodhPuiimeHTon K
28 MHOTroyHKITMOHAJILHOE MPe0oOpa3oBaHue MF
29 ®@unbTpanus FF
30 ®opmupoBanue F
31 Ycunenue >y >
32 I[IpeobpazoBanue HUPpPOaHATOrOBOE #/ N\
33 IIpeoOpazoBanue aHATOTO-IIUPPOBOE N\ [#
34 3anmoMUHaHWE aHAJOTOBOW BEIMYHMHBI (dJ1€e-
MN wm M A
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3.5.5 [Ins o0Go3HaueHUsT (PYyHKIMI aHAJIOTOBBIX AJIEMEHTOB MOTYT OBITH HC-
MOJIb30BaHbI 0003HAUYCHUS QYHKIMHA d7eMeHTOB B cooTBeTcTBUU ¢ ['OCT 2.743-91.
Hampumep, HaOOpbl HETOTUYECKUX ANEMEHTOB 0003HAYAIOT:

pesuctopoB *R
KoHieHcaTopoB *C u ap.

3.5.6 YI'O aHasioroBbIX 3JIeMEHTOB MpUBEACHBI B Tabmuie 3.18.

Tab6muma 3.18 — [Ipumepsr 0003HAUYCHHS AHAJIOTOBBIX 2JIEMEHTOB

HaumenoBanue O603HaueHue
1 O61iee 0603HaYEHUE YCUTTUTEIS
W1 1o Wh — BecoBbie k03D PHUITHESHTHI a, fom y
M1 10 Mk — KO3(PPUIIUEHTHI yCUICHUS A my| -t
Koapdunmentsr ycunenust 3amuceiBaioT B YO °l° ° °
o . . .
YCTPONCTBA HANIPOTUB JIMHUW KAXKJOTO BBIXOJA, 32 MCKIIO- : . . .
yeHueM 1udposoro. [Ipu Hanuuum ogHoro ko3dduimeHta o | o . .
JUISL BCETO YCTPOWMCTBA 3HAK M MOXET ObITh 3aMeHeH abco- o | o . .
MOTHO#H BenmunHo#. Ecmm m = 1, To mudpa 1 Moxer 6bith | _2n_| Wh m, LYk
OITyIIeHa!
u; =mm, - f(\Nl 'al’Wz 'az--Wn 'an)’
rae i =1, 2,..., k; mWi — koaddurrent nepenauu mo i BXoay
Yeunurens ¢ xkodddurnmentom ycmienus 10 000 u & 10°
JIBYMSI BBIXOJIaMU
— ¢—
Ilpumeuanue — Ecnu koddPUIIUEHT yCUIeHUS T0CTa-
TOYHO BBICOK, @ TOYHOCTh €TI0 BEIIMYMHBI HC UMEET 3Haue-
HUSI, TO JIOMYCKAETCs €ro He MPOCTaBIATh, JIMOO MPOCTABUTH
3HaK oo uid OykBy M, Hanpumep >M
>
¢
FC |—
1.1 Ycunurens onepaliiOHHBII uo oun p—
Ul NC b—
U2 NC b—
>1
1.2 Ycunurens HHBEPTUPYIOUUI (MHBEPTOP) C KOA - a oY
¢dunmenTom ycunenus 1: U = —la
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[Tponomkenne Tabnwmip! 3.18

HaumenoBanue Ob6o3HavyeHue
P
1.3 Yeunurens ¢ 1ByMs BEIXOJAMHU: ] 2l
BEPXHUI — HEMHBEPTUPYIOIIUHN C YCHUIICHUEM 2
HIDKHUN — HHBEPTUPYIOLIHI ¢ ycuiaeHueMm 3 3
S 0110
y 201
1.4 Ycunurens CyMMUPYIOLIUIA b 01
u=-10(0,1a + 0,10 +0,2¢c + 0,5d +1,0e) = c 0’2 ¢
=a+b+2c+5d +10e R
—0,5
lho
1.5 VYcunutens wunTerpupyromuii (uHrerparop). Ecmnu 31180
f=1,9=0,h=0, 10 a—y 2
t bh—] u
u=—-80| c,_q + [ (2a+3b)dt MM —
0 ¢ # c
Ipumeuanue — Unentudurarops! curaanos (/\  wau #) g # | S
MOTYT OBITh OMYIIEHBI, €CIIU 3TO HE MPUBEJET K HESICHOCTU #
h—H
d/dt (5
1.6 Yceunurens quddepeHunpyonmi alq u
d
u=5—(a+4b) _bo 4
dt
log [
1.7 Ycunurens norapuMupyomun a |, u
u=-log(—a+2b) b,
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[Tponomkenne Tadbmmim 3.18

HaumenoBanue Ob6o3HavyeHue
2 OyHKIMOHAIIBHBIN IPE0OpPa30BATENb: § ) X f (X1...Xn)
X1...Xn SBISIOTCS apryMeHTaMu (YHKIUH, KaxXIbIi N
U3 HUX MOKET ObITh 3aMEHEH COOTBETCTBYIOILIEH METKOH, eciu o
° °
TaKas 3aMeHa HE MPUBEJCT K HESICHOCTH o | o B
f(X1...Xn) 3aMEHSAIOT COOTBETCTBYIOLIUM 00O3HAUCHU- 3
eM (pyHKIMH, BRITTOTHAEMOU Ipeodpa3oBaTenemM — %
-Kxy
2.1 IlepemuoxuTens ¢ koapduunenrom nepegaun K: a |, y
[, S——
u=-Kab
y
X:
2.2 Jlenutens: y
a
bfy
Ilpumeuanue — CuMBOII «/» HE JOJKEH HCIIOJIb30BAThCA
IUTSL yKa3aHUS JIeTICHUS
2.3 Tlpeobpa3zoBarens s MOJSIUPOBAHUS (YHKIIUU sinx
CHHYyCa
. a
u = sinx — X |
XY
3 Obmee o6o3HaUeHHE MTPe0OpazoBaTENIs KOOPAHHAT — —
3.1 Ilpeobpa3zoBarens YrioBbIX KOOPAMHAT B MPSMO- r,8/x,y
yTOJIbHBIC
ur =acosb 2 x fL
. b Uo
uz = asinb — 8 y |—
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[Tponomkenne Tabnwmip! 3.18

HammMeHnoBanme O06o3HaueHue
XY
4 Oobmee o6o3HaUeHUE TTpeoOpa3oBaTesl CUTHAIOB - —
A#
4.1 IIpeobpa3zoBaTeias aHATIOTO-ITUGPOBOI
HiN
4.2 IIpeobpa3zoBarens 1u(ppoaHasoroBbi
5 Kiroun SWM
5.1 3ameikaromui ka0 SWM: c J
aQHAJIOTOBBI CHTHAJl MOJXKET TIPOXOJWTh B JIFOOOM #
HAIPaBJICHUN MEXAY ¢ u 0, oKa 1u(pPOBOI BXO/I € HAXOUTCS e
B COCTOSIHUH «1»
SWB
5.2 Pasmbikarommii kirrou SWB:
AQHAJIOTOBBIM CHUTHAJI MOXET TMPOXOJUTh B JIFO00M ¢ #"— — d
HAIPaBJICHUN MEXAY ¢ H 0, oKa 1u(pPOBOI BXO/I € HAXOUTCS e
B cocTogHUHU «0»
SwT
— b
@ —
#H e
d —
#18
o —
5.3 JIByHanpaBJi€HHbI KOMMYTATOp, YHPABISIEMBIN JIO-
WIH
TUYECKUM dJ1eMeHTOM «» ¢ nByMst TU(BPOBBIMU BXO1aMHU
t— Db
a— | A
#H
d s
H#l&
i




[Tponomkenne Tadbmmim 3.18

HanmeHnoBaHue O0o3Hauenue

6 biioku ko3¢ punrenTon K

6.1 brok nmocrosiHHOTO KO3 hUIIUEHTA C OJHUM BXOJOM

K
6.2 biok mocTostHHOTO KO3 PHUITMEeHTa ¢ IBYyMS BXOJaMU ] —
k(1)
6.3 biok mepemennoro ko3ddunuenta. {omyckaercs psi-
JIOM ¢ 0003HaueHreM K03 (HUIIMEHTA MPOCTABIIATH €0 3HAYCHUE K10-50

3.6 UnTerpajibHble ONTOIEKTPOHHBIE 3JIEMEHThl HHAUKALIMH

3.6.1 O6mue npapwmia noctpoeruss YI'O aineMeHTOB OnpenensitoT B COOTBET-
ctBuu ¢ 'OCT 2.743-91.

3.6.2 B mepBoii ctpoke ocHOoBHOTO ToJ11 YI'O yka3eiBaroT 00o3HaUeHUE (HYyHK-
nuu uaaukamuu: DPY. Bo BTOpoil cTpoke mpu HEOOXOIUMOCTH TPUBOISAT 0003HAUE-
Hue tumna ycrpoiictBa B cootBercTBuu ¢ 'OCT 2.708-81. Haunnas ¢ TpeTbe cTpo-

KH{, TOIYCKaeTCsl yKa3bIBaTh TPEOyeMYyIO JOMOJHUTENbHYIO HH(OPMALIHIO, HATIPUMED
IIPUHLINAI WHAVKALMY:

/4
LED nmn —Hl JUISL CBETOBBIX U3TYyYarOlINX JIMOJIOB;

LCDumn - i£ JUISL )KUJIKAX KPUCTAJIJIOB.

®opMy 3HaKOMECTa ONPEAEAT B COOTBETCTBUM ¢ Tabnuuei 3.19. ®op-
Ma 3HaKOMECTa MOYET OBITh BhIpa)keHa rpauyecku Wik OyKBEHHO-IH(PPOBHIM
0003HauYECHUEM.

[Ipn npumeHeHun OyKBEHHO-IU(POBBHIX 0003HAUYCHHM cerMEeHTaMu (OPMBI
3HAKOMECTa JIOJDKHO OBITH 00ECNEedYeHO COOTBETCTBHE MEXAY HUMH U OYKBEHHO-
(G pPOBBIMU 0003HAUEHUSMHU BBIBOJIOB CETMEHTOB JAHHOTO TUIIA 3JIEMEHTOB.
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3.6.3 NHdopmaruio Ha OCHOBHOM U JOMOJHUTENIBHBIX TMOJSX Pa3MEIIaloT B
COOTBETCTBHUH C pUCYHKOM 3.17.

O6o3HaueHne GyHKIUU

JlononHuTenpHas \ / 3JIEMEHTA UHIUKALIUU
nadopMarus
dop \ - Nudopmarnms
OGo3HaueHHe & DR:/ |~ 1o TOCT 2.708-81
BBIBOJIOB CETMEHTOB N L *
’;*\ ~— [TpuHIMT UHAMKAIIA
OcHOBHOE TI0JIE P N ~
dopma 3HaKOMECTa
N P
OIIOJIHUTEJIBHOE I10JIE —
A ¥ | — o tabume 3.19

Pucynox 3.17 — YcinoBHoe Tpadudeckoe 0003HauUE€HIE HHTETPATTEHOTO
OIITORJICKTPOHHOTO 3JIEMEHTA WHAUKAIIHH

3.6.4 Jlns ycnoBHBIX Tpaduueckux 0003HAYEHWH MHOTO3HAYHBIX OITOXJICK-
TPOHHBIX 3JIEMEHTOB MHJIMKAIUU MPU HAJTUYUHU OJIMHAKOBBIX 3JIEMEHTOB (hopma 3Ha-
KOMECTa MPEICTaBIIAECTCS TOJBKO OAWH pa3. B 3ToOM ciyyae nu3o0pa)keHue clieyeT
0003HaYaTh KOHTYPOM C YKa3aHHEM KOJIMYECTBA OJMHAKOBBIX 2JIEMEHTOB.

3.6.5 ®dopma 3HaKOMecTa [OJDKHA COOTBETCTBOBATh IPUBEICHHON B
tabmuue 3.19.

Tabmuma 3.19 — dopma 3HAKOMECTa

®dopma 3HaKOMECTA
Haunmenosanue
rpajuueckast | OyKBEeHHO-IIM(PPOBas

|

1 2-cerMeHTHBIN | 2S
I

2 4-cerMeHTHBIN e 4S

3 5-CerMeHTHBIN +: 5S

|

4 6-cerMeHTHBII i| 6S
A

5 7-cerMeHTHBIN ::E:i 7S
)
. 11

6 9-cermMeHTHBII Tl 9S
y N

7 11-cermMeHTHBIN N 11S
y Wi

8 14-cermeHTHBII 73 14S
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Ipomomkenue Tadaumb 3.19

dopma 3HaKOMECTA
HaumenoBanue
rpadudeckas | bykBeHHo-imdppoBas
LY
9 16-cerMeHTHBIN HL-).KMNW
Y 16S
UARGL
F £
10 JlecarmuHas Touka °©
O
11 JIBoerouue °
12 m/n — nocienoBaTebHOCTh TOYEK IS
OYKBEHHO-IIU(DPOBBIX 3HAKOB, MPECTABICHHBIX B Hmn m/n S
mGCTHaz[uaTequHoﬁ CHCTEME (HaHpI/IMep B A7 4/7 S
4[7 — pacripe/ieieHUE TOYCK)
13 Marpuma mxn mms OykBeHHO-LIU(-
POBBIX 3HAKOB (Hampumep maTpuia 5x7). D mxn Mxn S
Ipumeuanue x nynkmam 12, 13 — m — xonu- D 5x7 S
4ecTBO cToJ010B (C); N — KomruecTBO cTpoK (R)
14 Cnenuduyeckue ob603HaueHus (Temre- °C
paTypa, CONpOTUBIICHHUE) Q

3.6.6 [Ipumepsr 0603HaAUYECHHIT ONITOAIEKTPOHHBIX JIEMEHTOB UHIUKAIINH TTPH-
BesieHbl B Tabmute 3.20.

Ta6muma 3.20 — [Ipumepsl 0003HaYSHUSI ONITORISKTPOHHBIX 3JIEMEHTOB MHIUKAITAN

Haumenoranue O6o3HaueHne
—a] oer ~{a | opr
y y 81 LEp 181 e
1 7-cerMeHTHBII JIFOMHHECLICHTHBINA | — g —{C A
VHJMKATOp C OoOmuM KaroaubiM (KA) wm | —g | ) WIN - g FIGIB
aHoHbIM (AN) BBIBOJIOM C M300paKeHUEM Jie- | | g tlo :‘ 2 £l 'CQH
CATUYHOMN TOUKH JIJISI MHIUKAIUHA [P —H -4
op —Ixal 1
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3.7 CtpykrypHas cxema (I31)

CTpykTypHasi cxema O0TOOpakaeT MPHUHITUI PaOOTHI M3ACIHUS B CAMOM 00IIeM
Buze. Ha cxeme m300pakaroT Bce OCHOBHBIC (DYHKITMOHAIBHBIC YaCTH U3NETHUs (dJe-
MEHTBI, YCTPOMCTBA, (PYHKIIMOHAIBHBIC TPYIIHI), a TAK)XE OCHOBHBIE B3aMMOCBSI3H
MEXAY HUMH. J[€MICTBUTEIBHOE PACTIONOKEHUE COCTABHBIX YACTEW HU3ICIUS HE yUU-
THIBACTCS ¥ CIIOCOO CBsI3M (MPOBOJIHAS, HHAYKTHBHAS, KOJIMYECTBO IMPOBOJIOB U T. II.)
He packpbiBaeTcs. [locTpoeHne cxembl JOJKHO JaBaTh HAIJISIIHOE MPEJICTABIICHUE O
MOCJIEIOBATEIbHOCTA B3aMMOJIEUCTBUSl (DYHKIIMOHAJIBHBIX YacTe B U3JEIHUH.
Hampasnenue xoja npoueccoB, IPOUCXOIAIIUX B U3EINN, 0003HAYAIOT CTPEIKAMHU
¢ pa3zBasioM 60° Ha JIMHUSIX B3AUMOCBS3U.

OyHKIIMOHAJIbHBIE YaCTU HA CXEME€ H300paKaloT B BHJIE NPSIMOYTOJBHUKOB
WIHM YCIIOBHBIX Tpaduuecknx 0003HaYeHU B COOTBETCTBUU ¢ pucyHkamu 3.18, 3.19.
Pa3Meps! npsiIMOYTOJIbHUKOB HE HOpMUpYroTcs. [Ipu 0603HaueHnN PyHKIIMOHATIBHBIX
yacTel B BUJE MPSIMOYTOJILHUKOB UX HAUMEHOBAaHUS, THUIIbI, 0003HAUYCHUS, Mepea-
TOYHbIC (DYHKIMHU, MEPEXOAHBIC XapaKTEPUCTUKHU, THUAarpaMMbl BIHCHIBAIOT BHYTPb
MPSMOYTOJIBHUKOB. JlomyckaeTcsi yKa3plBaTh THI 3JeMeHTa (yCTpOHCTBa) MM 000-
3Ha4YeHUE IOKYMEHTa (TOCYIapCTBEHHBIN CTaHIapT, TEXHUUYECKUE YCIOBUS U Tp.), Ha
OCHOBaHHUM KOTOPOTO ATOT 3JIEMEHT (yCTpoilcTBO) mpumeHeH. Kaxxioe HauMmeHoBa-
HUE MMUIITYT CTPOUYHBIMU OYKBaMM, HAUUHAS C TIPOMKUCHOM.

Ha cxemax mpoctbix wusnenuii (QyHKIMOHAIbHBIE YacTH pPacloJiaraioT B
BU/JIC 1IETIOYKHA B COOTBETCTBUU C XOJOM pabodyero mpoliecca B HampaBlIEHUU CIIeBa
HaIlpaBo.

CxeMbl, cofiepskalue HECKOIbKO OCHOBHBIX Pa0OUYMX KaHAJIOB, PEKOMEHyeT-
Cs1 BBIUEpUYMBATh B BUJIE NapaJUIEIbHBIX TOPU30HTAIBHBIX CTPOK. JIOMOJHUTENIBHBIE U
BCIIOMOTATENbHbIC 1EMU (PJIEMEHTHI U CBS3M MEXKIY HUMH) CIEYeT BBHITIOJIHATH U3
MOJIOCHI, 3aHSATON OCHOBHBIMU IETISIMHU.

JInst cokpallleHus JUIMHBI CI0KHOW CXE€Mbl M TIOBBIIIIEHUS HATJISITHOCTU PEKO-
MEHJIyeTCsl IO BOBMOKHOCTH OCHOBHBIE IIEMU pacrojaraTh TOpU30HTAIBHO, a BCIIO-
MoOTraTeNbHbIE IIENMU — BEPTUKAIBHO WJIM TOPU3OHTAIBHO B MPOMEXKYTKaX MEXIY OC-
HOBHBIMU LICTISIMU.

Ha cxeme nomyckaercss ykasplBaTh TEXHUYECKHE XapaKTEPUCTUKU (DYHKIIHMO-
HaJBbHBIX YacTel, MOSICHSAIONIUE HAAMUCU U JUarpaMMBbl, OMPEEISIONnINe Mocaea0Ba-
TEJIBLHOCTh MPOIIECCOB BO BPEMEHHU, a TAKKE NapaMeTphbl B XapaKTEPHbIX TOUKax (Be-
JUYUHBI TOKOB, HAMPSHKEHUN, (POPMBI U BETUYMHBI UMITYJICOB U JIp.). JlaHHBIE TO-
MEIAI0T PSAOM C TpaduuecKuMu OO0O3HAYCHUSIMU WJIM Ha CBOOOJHOM TIOJIE
CXEMBI.

CdopMynrpoBaHHBIE BHIIIE MPABWIA BBIMIOJHEHUS CTPYKTYPHBIX CXE€M JIOJIXK-
HBI COOJTFOAATHCS KaK Mpy O(POPMIICHUN WILTIOCTPAIIMN B TEKCTE MOSCHUTEIHLHOM 3a-
MUCKH, TaK U MPU OPOPMIICHUH TIIAKATOB K AUTIOMHOM padoTe.

87



O1IA exuHWoudn KeHdALMAdLY BeMOOhUdINAIre BWOX)) — QT € MOHAOU]

ogrouodLod Fr— —f — - — e — s — s — s — s — - — - —
88 MOEHIMOLEE |———— L .
aoHHEOL00T] | | = < _ | BUEHIND 0JOHRHOST EMHaUEGOHELD00E Holrg |
_ /—\ | P daoxar _
. : MITHII2 IHIOHL
_ [ BIMETD O BIMATD 7 ; emars | | | % - O
. dromis g dionia g < droniag _ . 7="F 475 q _
_
_ - H01Hg ¥ITHHEGOE :
goaqderoad | || 7 |_1f -edgoadu nrooHaraiegor |“g-lg araiodioonoldey _
- suaddaingy [~ deurgradiaos - | -euoom qraregodmdog _
rox1ag L T i B _
_
@ __.-1 _ L — & — & — f — . = . = —_ F — f — f — & — & — .
JdaCHELE OI5 HIIH 19L0LOER KHHEdodmAIad J [910108h HOdLO IO
- ALPHEHE MITHAHIIR T 0I0MI2 hHIBMOLEE O -01H8 HOHOFD () HoUg
AT
L\ [ — " "—> 77 7/ 7/ 7 I R
EUEHIMD OI0goIdel| | | |RIT¥@ 110108k doledana
_ 7 qUa MBI
EMHALa Mg BIax "y | T | e LITECHM f HHMHITSHg
\_/ _ _
_ urs _
ELOMTIEL] | |dramd MaHHaIrae A PoaH FHHaLTE A BF g araregoredgoada
draumg 5] -0aimg -rediodn o dozedaus T Holrg Hogod [T OLELOUABIHIT 1< HogodQHIT-0.IOLEHY
_ 800 _
_ _ m
r [ TaIHIEND . W
: Aralegosedgoad | HOg000Uo]T
L MM e HOL-0H10 L08R HododdH]T -
- — —_— e — . — . J— J— |
EHMHZILHA Eegodmriad - 54
0I0MDBhHIBMOLIE MO s o

88



axardon eH erogudunodidore MoHAALIAdLY noModRUdLNdIe [9WaX0 BUHAIWdopo downd[| — gT°S MOHAIU]

nodpagvxrovg QUL

TOveey ‘de ‘AD davodumoxowdor| * dwHON'I]

WHIEHD D ] "EHINI

9OWIN] _ wonjf soudAluniddun wpwaronoy | dunox " |

BOMORNAUDIILE DINIX)) arouneosoutg | oIl

I wHapdwy | ovaend

poonduoduniove ani|woorr | wioo e | T
9oUMOVIN - poovpy | pdownyr
TEXXXXXXXXX dUAT
RO
clo) oxw W
q 0
- n
w
d de =@ +d DY < < A S
— - i It - ¢
T T | ke i ¢ M 4 B X K4 +
vﬁmm—m_u \AD -
n °n ¢
— > ¢
3 — X
Hw3 ~ «|_| <
n oy =0
’n

89



3.8 ®ynkunonaabHasi cxema (J2)

JIJis CIIOXKHOTO W3Meus pa3padaThIBaIOT HECKOJIBKO (PYHKIIMOHANBHBIX CXEM,
HNOSICHSIOIIUX MPOUCXOASAIINE MPOLECCHl MTPU Pa3IUYHBIX MPEAYCMOTPEHHBIX PEXU-
max pabotsl. KonnyecTBo pa3padaThiBaeMbIX (DYyHKIIMOHAIBHBIX CXEM H3JIEHs, CTe-
IIEHb MX JIETAJU3ALMHA U 00bEM MTOMENIAEMBIX CBEJACHHI ONPEEsoTCa pa3padboTyu-
KOM C YYETOM OCOOCHHOCTEU U3/EIUSI.

Ha cxeme n300paxaroT (pyHKIIMOHAJIbHBIE YACTH U3ENUs (3JIEMEHTHI, YCTPOU-
CTBa U (YHKIMOHAJIbHBIC TPYIIBI) U CBA3M MEX1y HUMU. ['paduueckoe nmocrpoeHue
CXEMBbI JIOJDKHO HAaIJIAJHO OTPaXaThb MOCJIEN0BATEIbHOCTh (DYHKIMOHAIBHBIX IPO-
LIECCOB, HWJUTIOCTPUPYEMBIX CXEMOW. JIeHCTBHUTENBHOE pACIONOKEHUE B H3ICIHA
DJIEMEHTOB U YCTPOKCTB MOXKET HE YUYUTBHIBATHCS.

@DyHKIMOHAIBHBIE YaCTH U CBSA3H MEKIY HUMHU N300pa)karoT B BUJIE YCIOBHBIX
rpaduueckux o003HaueHuM, yctaHoBIIeHHBIX B cranaaptax ECKJI, B cooTBeTCTBUU C
pucynkoMm 3.20. OtaenbHble PYHKIIMOHAIBHBIE YACTH HA CXEME JOIyCKaeTcsl n300-
paxaThb B BUJI€ IPSMOYTOJIBHUKOB. B 3TOM cilyyae 4yacTH CXeMbI € MMOAJIEMEHTHOM Jie-
TaJau3alrend N300pakaroT MO MPaBUJIaM BBINOJHEHUS NPUHIMIHAIBHBIX CXEM, a TIPH
YKPYIHEHHOM M300pakeHUu (yHKIMOHAIBHBIX YacTe — M0 MpaBUIaM CTPYKTYPHBIX
CXEM.

R2 C2
——+ |
Al Ul _cs3 A2 s A6
> 4 dB > |
_ﬁf A7

R1 R3 [ -
AS >

Brixong

——C1

U obp A3

Pucynok 3.20 — Cxema snexTpudeckas QyHKIHOHATbHAS TEXHHYECKOTO YCTPOICTBa

Ha ¢ynkunoHanbHOM cxeme yKa3bIBaloT: IS (PYyHKIMOHAIBHBIX TPYIIT — 000-
3HAYEHUs], IPUCBOCHHBIE UM Ha MPUHLUIIUAIBLHOW CXeMe, WM HauMEHOBaHHE (eciu
GyHKIIMOHAIbHAs Tpynna u300pakeHa B BUAE YCJIOBHOIO rpaduueckoro obo3zHave-
HUS, TO €€ HAMMEHOBAaHME HE YKa3bIBAIOT); JJISI KKIOTO yCTPOMCTBA M DIIEMEHTA,
M300PAKEHHOTO YCIOBHBIMU TrpadUyecKUMH O0003HAUYCHUSIMH, — OYKBEHHO-LIM(]-
pOBOE MO3UIIMOHHOE 0003HaueHHE, MPUCBOCHHOE HA MPUHLUMUIHNAIBLHONW CXeMe, ero
THUT; 11 KQKJIOTO yCTPOMCTBA, N300paKEHHOTO MPSMOYTOJIBHIUKOM, — MTO3UIIMOHHOE
0003HaYeHHE, MPUCBOCHHOE €My Ha MPUHITUMHAIBHON CXeMe, €ro HauMEHOBAHHE H
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THUI WIK 0003HAaYeHHE JOKYMEHTa, Ha OCHOBAHUU KOTOPOIO 3TO YCTPOMCTBO MpUMe-
HeHo. O0o03HaueHne JOKYMEHTa YKa3bIBalOT M ISl YCTPOWCTBA, M300paXEHHOTO B
BUJIE YCIOBHOTO rpaduueckoro obo3HaueHus. Haumenoanust 1 0003HaueHUs PyHK-
[IMOHATIBHBIX YacTel, M300paKEHHBIX MPSAMOYTOJbHUKAMU, PEKOMEHIYETCSl BIUCHI-
BaTh BHYTPH NMpsiMoyroipHuKa. COKpalleHHbIE WM YCIOBHbIE HAUMEHOBAHHUS JTOJXK-
HBI OBITH TIOSICHEHBI Ha TI0JIE CXeMbI (pUCYHOK 3.21).

Us 43
Ng
Us |D/A Ui —
AZ DS SM A2 —
DS2

A/D

D/A — npeobGpasoBarens kox — anasor; A/D — npeobpa3oBarelb aHAIOT — KOJ;
AZ — mudpoBoii 3a1aTINK

Pucynok 3.21 — Cxema snektpudeckast GyHKIMOHAIbHAS TEXHUYECKOTO YCTPOHUCTBA

DNeMEeHTHI M YCTPOMCTBA JAOIMYCKAETCsl H300pakaTh COBMEIIEHHBIM WJIA pa3He-
CEHHBIM CIIOCOOOM, a CXEMY BBIMIOJHATH B MHOTOJIMHEHMHOM WM OJHOJMHEHHOM
M300paKEHUH MO MPaBUIIaM, U3JI0KEHHBIM JIJISI IPUHITUITHATIBHON CXEMBL.

[Ipu pazHeceHHOM crocobe M300pakeHUsl JOMYyCKaeTcsl pa3feibHO H300pa-
YKCHHBIE YaCTH JJIEMEHTOB M YCTPOMCTB COECAUHATH JIMHUECH MEXAHWYECKON CBSI3U
(lTpuxoBasi JIMHHUSA).

OyHKIIMOHAJIBHBIC 1I€MU HAa OJHOM CXEME pasMyaloT MO TOJIIUHE JIUHUU,
pUMEHsISl Ha OJTHOM cxeMe He 0oJjiee TpeX pa3MepoB JIMHUM IO TOJIIIHHE.

Ha ¢ynknuoHansHOM cXeMe yKa3bIBalOT TEXHHYECKHE XapaKTePUCTHUKU
(GyHKIIMOHATBHBIX YaCTEH, TapaMeTPhl B XapaKTEPHBIX TOUKAX, MOSICHSIIONINE HAIITH-
cu u ap. [Ipu HeobxoammocT Ha cxeme 0003HAYAIOT IICKTPUUECKUE IEMU B COOT-
BerctBum ¢ ['OCT 2.709-89.

Ecnu B cocTaB u3genusi BXOAST 3JIEMEHTHI Pa3HbIX BHUJIOB, TO PEKOMEHIYIOT
pa3pabaThiBaTh HECKOJBKO CXEM COOTBETCTBYIOIIUX BHJIOB OJIHOTO THIA WU OJHY
KOMOMHUPOBAHHYIO CXEMY, COJICPIKAIIYIO SJIEMEHTBI U CBSI3U Pa3HbBIX BUIOB.
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3.9 IIpuHmMnMabHast cxema (J93)

[IpuHMnIManbHas cxema SBJsIeTCA HauOoJIee MOJTHOM 3JIEKTPUYECKON CXEMOM
U3JIETUs, Ha KOTOPOM M300paKkaroT BCE ANEKTPUUECKHUE 3JIEMEHTHI U YCTPOUCTBA, HE-
00X0UMBIE JIJIsI OCYIIECTBICHUS U KOHTPOJS B WM3JEIHH 33JaHHBIX DJIEKTPHUUYECKUX
IIPOLIECCOB, BCE CBSI3U MEXKIY HUMH, & TAK)KE 3JIEMEHTHI MOAKIIOYEHUS (pa3beMbl,
32)KMMBbl), KOTOPBIMH 3aKaHYMBAIOTCSl BXOJHBIE U BBIXOJHBIE Liend. Ha cxeme mMoryt
OBITh N300pa’KEHbI COCAMHUTEIbHBIE U MOHTAXKHBIE 3JIEMEHTHI, YCTAHABIMBAEMbIE B
U3JIEIUU IO KOHCTPYKTUBHBIM COOOPaXKEHHSIM.

DJNEKTPUUYECKUE DJIEMEHTHI HAa CXEME M300pa)aroT yCIOBHBIMU rpaduueCcKUMU
0003HaYEHUSMH, HadepTaHUE U pPa3MEpbl KOTOPBIX YCTAHOBJIEHBI B CTaHAApTax
ECKJI u nmpuBeaeHsl B nojapaszaenax 3.2...3.6 HACTOSIIEro CTaHAapTa. DJIEMEHTHI,
UCIOJIb3yEMbIE B W3JIEJIMHM YAaCTUYHO, JOMYCKaeTcss M300pakaTh HE IOJHOCTBIO, a
TOJIBKO MCIOJIb3YEMbIE YACTH.

CxeMbl BBIOJHAIOT JJI U3AEIHIA, HAXOASIIMNXCA B OTKIOYEHHOM TOJIOXKEHHH,
B COOTBETCTBUM C PUCYHKOM 3.22. B TeXHMYECKM OOOCHOBAHHBIX CITydasx JOIYyCKa-
€TCsl OTZIETIbHBIE 3JIEMEHTHI CXEMbI H300paXaTh B BHIOPAHHOM pab0yeM IMOJIOKEHHUH C
yKa3aHUEM TOJIA PEKUMA ITHX FIEMEHTOB.

SA2.1 SA2.2 SA2.3
e N N - —|:|—J»—>

R15
B1 -
E ' s1
- C2_
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B2 R2 C6 (
E ST -
—C1 C8 .
C9 |
C10

Cll j + |
Cl2 y +

A
/
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Pucynok 3.22 — ®@parmeHT opopMIIeHUS TPUHIUTHATEHON JIEKTPUIECKON
CXEMBI TEXHUYECKOTO yCTPOUCTBA

B cocrtaB cxemMbl kpoMe H300paK€HUsI BXOASAT HAJAMKCH, XapaKTepU3YIOIIUe
BXOJHBIC W BBIXOJHBIE IICMH, MO3UIIMOHHBIE 0003HAYEHUS AJIEMEHTOB U IEPEUCHb
DJIEMEHTOB.

YcnoBablie rpadudeckue 0003HAYCHHUS JIEMEHTOB U YCTPOWCTB BBITIOIHSIOT COB-
MEIIEHHBIM WM Pa3HEeCEHHBIM criocoOoM. [Ipu coBMeIieHHOM crioco0e COCTaBHBIE YacTH

AIIEMEHTOB WJIM YCTPOMCTB M300paXalOT HA CXEME TaK, KaK OHU PaCIIOJIOKEHBI B
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U37ICTTUH, T. €. B HETIOCPEICTBEHHOU ONM30cTH ApYyTr K Ipyry. [lpu pasHeceHHOM crio-
cobe ycnoBHbIE rpadudeckre 0003HAYCHHUS COCTaBHBIX YacTEH 3JIEMEHTOB pacroJia-
rafoT B Pa3HBIX MECTaX CXEMBI C YY€TOM TOpsSIKa MPOXOKISHHUS M0 HUM TOoKa (T. €.
MOCJIEIOBATEIbHO) TaK, 4YTOOBl OTIEIbHBIE LIENKM ObLIM H300pakeHbl HauOoJiee
HarsgHO. PazHeceHHBIM cocOO0M MOXKHO BBIYEPUYMBATH KaK OTACIIBHBIC AJIEMEHTHI
WIN YCTpOWCTBa (HampuMmep, OOMOTKA W KOHTAKThI TPYIIILI peie, KOHTAKThI IITEll-
CEJIBHBIX Pa3bEMOB U Jp.), TaK U BCIO CXEMY.

To3uyuonnvie obo3nauenus nemenmos. Bcem n300paxeHHBIM Ha CXEME dJIe-
MEHTaM M YCTPOWCTBAM MPUCBAUBAIOTCS YCIOBHBIC OYKBEHHO-IIU(POBBIC TTO3UITNOH-
Hble 0003HaueHus B coorsercTtBuu ¢ 'OCT 2.710-81.

TlosuyuonHnvie 0b603HaueHus s1emeHmo8 (ycmpoticms) B TpeAenax HW3ACus.
[TopsiakoBbie HOMEpa AIeMeHTaM (YCTpoiicTBaM), HAUWHAsL C €IMHULIBI, IPHUCBAaUBAIOT
B IIpe/eNiax IPyNIbl AIEMEHTOB (YCTPOUCTB) C OJJMHAKOBBIM OYKBEHHBIM MO3ULIMOH-
HbIM 0003HAY€HUEM OJHOW I'PyNIbl MM OJAHOTO TUIA B COOTBETCTBUU C MOCIEI0BA-
TEIBHOCTBIO X PACIIONIOKEHHUS HA CXEME CBEPXY BHHM3 B HANPABIICHUHU CJIEBA HaIlpa-
BO, Hampumep, R1, R2,..., C1, C2 (pucyHok 3.23). BykBbl 1 u(]pbl MO3UIIMOHHOTO
0003Ha4YEHHUS BBIIOJIHSIOT YEPTEKHBIM IIPUPTOM OJTHOTO pa3Mepa.

[TocnenoBaTeabHOCTh MPUCBOCHUS MOPSAIKOBBIX HOMEPOB MOXKET OBITH Hapy-
IIEHAa B 3aBUCHUMOCTH OT Pa3MEIICHMSI AIIEMEHTOB U3/IE€us, HAIPABIICHUS POXOXKIe-
HUSl CUTHAJIOB WK (DYHKIIMOHAJIBHOM MOCIEA0BATEIBHOCTH IPOLIEcca, a TaKkKe IpU
BHECEHHUH B CXEMY U3MEHEHMIA.

[To3unmonHple 00O3HAUYEHHUSI MPOCTABISAIOT HAa CXEME PAJOM C YCIOBHBIMHU
rpaguueckuMu 0003HAYEHHUSIMU JIEMEHTOB M YCTPOIMCTB € MPaBO CTOPOHBI UM HaJ
HUMU.

Ha cxeme wu3zpenus, B COCTaB KOTOPOTO BXOAST YCTPOWCTBA, MO3ULIMOHHBIE
0003HAauEHUs 3JEMEHTaM NPHCBAaUMBAIOT B Mpeaeiax KaKJI0ro yCTpOMCTBa, a Mpu
HaJMYMH HECKOJIBKUX OJJMHAKOBBIX YCTPOMCTB — B Mpe/eiax 3TUX YCTPOUCTB M0 Ipa-
BUJIAM, U3JI0’KEHHBIM BBIIIIE.

Ecnu B cocraB u3nenust BXOJIAT (PyHKIHMOHAJIbHBIE TPYIIbI, TO BHAYale MpHU-
CBaMBAIOT MO3UIMOHHBbIE 0003HAUYEHUS JIEMEHTaM, HE BXOJSIIMM B (PYHKIIMOHAb-
HbI€ TPYIIIBL, @ 3aTEM AJIEMEHTaM, BXOJAIIMM B (yHKIHMOHAJIbHbIE rpynmbl. s oqu-
HAKOBBIX (DYHKIIMOHAJIBHBIX I'PYMI MO3UIMOHHBIE 0003HAYEHUS 3JIEMEHTOB, IPUCBO-
€HHBIE OJJHOW U3 HUX, HOBTOPSIOT BO BCEX MOCJIEAYIOIIUX IPYIIIAX.

O603HaueHus1 yCTPONCTBA YKa3bIBAIOT CBEPXY WJIM CIpaBa OT MU300paKeHHUs.
[Ipu pasHeceHHOM criocobe n300pakeHHs MO3UIIMOHHBIE 0003HAUEHUS IPOCTABIISIOT
OKOJIO Ka)KJOW COCTaBHOM YacCTH.
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Pucynok 3.23 — [Ipumep odopmienus cxemsl 33 Ha IMCTe rpaduyueckoro Marepuaia



Ha npuHIMTIHAThHON IIEKTPUIECKON CXeMe H300paKaOT KIIEMMBI, pa3beMbl U
JPYTHE DJIEMEHTHl U yKa3bIBAIOT XapaKTEPUCTUKU BXOJHBIX M BBIXOJHBIX IETICH W3-
nenvst (BeJTMYUHY HAMPSDKEHUS, CHITy TOKa, YaCTOTY | T. [I.), @ TAK)KE YKa3bIBAIOT al-
peca BHEIIHUX COCMMHECHMN. PEKOMEHIyeTCsl B3aMEH YCIIOBHBIX Tpadudeckux 000-
3HAYCHUNA COCIUHHUTEIHHBIX JJICMEHTOB IMOMEIIATh TAONHIBI C XapaKTEPUCTHKAMU
BXOJIHBIX U BBIXOJHBIX MEMEH W3Aenus W aApecaMH WX BHEIIHUX IOIKIIOYCHHMA
(pucynok 3.24). Hax tabmurieit momyckaeTcsl yKa3plBaTh Tpadudeckoe wim OyKBEH-
HOe 0003HaYeHHE THE3/[a WU IITHIPS.

XA( —)
Komnr. Lemnb Anpec

1 Af=10...100 ' =Al-X15

2 Ussix = 2 B;Ru= 600 Om = A5 - X4:7

3 lesix = 100 MA; Ru = 10 Om =Al-X16

4 frrm=1 MI'n1 = A3 - X1:20

Ilpumeuanue — « = A5 — X4: 7» o3Ha4aeT, 4TO BBIXOIHOMN
KOHTAKT M3JEIHUSI TOKEH OBITH COEIUHEH C CEIbMBIM
KOHTAKTOM YE€TBEPTOTO COEIUHMUTEIIS YCTPOUCTBA AD.

Pucynok 3.24 — IIpumep opopmiieHns TaOIUIIBI C XapaKTEPUCTUKAMHU BBIXOIHBIX
LIeTIeN U aJpecaTa BHEIIHUX COCTMHEHUI

3.10 YciaoBHbIe OyKBeHHO-IIU(PPOBbIE 0003HAYEHHS B JIEKTPHYECKUX
cxemMax

3.10.1 Dnements! (ycTpoiicTBa, (YHKIIMOHAIBHBIE TPYIIIbI), BXOASIIUE B U3/E-
JIMe, Ha CXeMe JIOJDKHBI UMETh OYKBEHHBIE WM OYKBEHHO-IIM(PPOBBIE 0003HAYCHHUS.

bykBeHHO-1IIppOBBIE 0003HAYEHUS MPEAHA3HAYEHBI JIJIsl 3aIMCH B COKpAIleH-
HOW ¢opMe cBeleHui 00 deMeHTaX, YCTpOHCTBaX M (yHKIIMOHAIBHBIX TpyNIax B
JOKYMEHTAIINH Ha W3JIeJINe UK JIJIsl HAHECEHHUSI HEMOCPEICTBEHHO Ha M3IETHE.

Tunel ycnoBHBIX OyKBEHHO-UM(POBBIX 0003HAYEHUI U TpaBUja UX MOCTpoe-
Hus ycranasiauBaeT ['OCT 2.710-81.

3.10.2 bykBeHHbIE KOJIbI BHJIOB 2JIEMEHTOB TMpHUBEACHBI B Tabuuie 3.21. Die-
MEHTHI pa30MBAIOTCS 110 BHJIaM Ha TPYIIbI, 0003HAYEHUSI KOTOPBIX COCTOST U3 OJTHOM
OykBbI. /{7151 yTOUHEHHST BUA DJIEMEHTOB MPUMEHSIOT IByXOYKBEHHbBIE 1 MHOTOOYK-
BeHHbIE KOJbl. [Ipy npuMeHeHnn 1ByXOYKBEHHBIX U MHOTOOYKBEHHBIX KOJIOB IEepBast
OykBa JTOJDKHA COOTBETCTBOBATH TPYIINE BUIOB, K KOTOPOW MPUHAIJICIKUT DIJIECMEHT.
JlomomHUTENbHBIE 0003HAYCHUS TOJDKHBI OBITH TIOSICHEHBI Ha TI0JIE CXEMBI.
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Ta6nuna 3.21 — bykBeHHBIE KOJIbI BUJOB DJIEMEHTOB

55 =
g = =
s B B =
2 g ['pynna BUIOB 3JIEMEHTOB [Tpumepbl BUIOB JIEMEHTOB 22
& 3 =
® g =
U N q
A | YcrpoiictBa (obmiee o0003Haue- | YCUIUTENH, MPUOOPHI PETyIMPOBAHUS,
HUE) TEJIeYIPABIICHNUS, J1a3€Pbl, Ma3€Pbl
B | IIpeoOpa3oBatenn  HeanekTpuye- | [ pOMKOTOBOPUTEIND BA
CKHX BEIMYMH B OJJIEKTpUUeCcKue | MarHUTOCTPUKIMOHHBIA 2JIEMEHT BB
(kpomMe reHepaTopoB U HCTOYHM- | JIETEKTOP MOHU3HUPYIOIIMX U3TyYEHUN BD
KOB MHUTaHUs) WIK HA000POT, aHa- | CelbCUH-TIPUEMHUK BE
JIOTOBBIE WM  MHOTopaspsanbie | Tenedon (Karcroub) BF
npeoOpazoBatenu Wil AaTduku | CelnbCHH-TaTIYNK BC
JUTSL YKa3aHUS WA U3MEPEHUS TernnoBoi 1aTyuk BK
DOTO37IEMEHT BL
Muxkpodon BM
JlaTuuk naBaeHUs BP
[Ibe30371€MEHT BQ
JlaTuuk 4acToThl BpallleHUs (TaXxoreHe-
patop) BR
3ByKOCHUMATEITh BS
JlaTumK CKOpoCTH BV
C | Konunencartopsr
D | CxemMbl wuHTErpalbHBIE, MHUKpPO- | CXeMa HHTETpaibHas aHAJIOTOBas DA
cOOpKH CxeMa wHTETpaigbHas MUGpoBasi, JOTH-
YECKHM 3JIEMEHT DD
YcTpoiicTBa XpaHeHus HHGOpMaUN DS
YcrpoiicTBa 3a1epKKU DT
E | Dnementsl pasuble (ocBeruTenb- | HarpeBarenbHbIN 31€MEHT EK
Hbl€ YCTpOMCTBa, HarpeBateib- | Jlammna ocBeTuTenbHas EL
HBIE 3JIEMEHTBHI) [InponaTtpon ET
F | Pazpsanuku, npenoxpaHuTend, | JIMCKPETHBIN 3I€MEHT 3alUThl 10 TOKY
yCTpOMCTBA 3aIIUTHBIC MIHOBEHHOT'O J€HCTBUS FA
JIMCKpETHBIN 3JIEMEHT 3aIlUThI 110 TOKY
WHEPLIMOHHOTO JIEVUCTBHUS FP
[IpenoxpanuTens IUIABKUN FU
JIMCKpETHBI  BJIEMEHT 3allUThl 110
HaIIPSDKEHUIO, Pa3psIHUK FV
G | l'eneparopbl, HCTOUHHMKHM THTa- | batapes GB
HUS1, KBapIEBbIE OCIMILISTOPHI
H | YerpoiictBa unaukanuonsusie u | [IpuGop 3ByKoBOM cUrHanIM3auu HA
CUTHAJIbHBIE NHaukaTop CUMBOJIBHBIN HG
[TpuGop cBeTOBO¥ CUTHANHU3ALUN HL
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ITponomkenue Tabauupl 3.21

1-s O6ykBa Ko/1a
(o0s3aTenbHast)

prnna BHUJOB 3JICMCHTOB

HpI/IMepBI BHUJIOB 3JICMCHTOB

JIByxOyKBeH-
HEIN KOJI

K | Pene, koHTakTOpHI, myckaTenu | Pene TokoBoe KA
Pene ykazarenbHoe KH
Pene snexTporemnnoBoe KK
KonTakTop, MarHuTHBIN MycKaTelb KM
Pene Bpemenu KT
Pene nanpsxenus KV
L | KaTymku WHIyKTHBHOCTH,
Jlpoccenb TIOMHUHECHIEHTHOTO OCBEIICHHUS LL
Jpoccenn
M | JlBurarenu MOCTOSIHHOTO U Tie-
PEMEHHOTO TOKa
P | [IpuGopsl, U3MEpPUTENIbHOE | AMIIEpMETP PA
obopynoBaHHE CyeTynk UMITYJIbCOB PC
Ilpumeuanue — Coueranne PE | HactoTomep PF
MPUMEHSTH HE JIOMYCKAETCS CueTdnK aKTUBHOM SHEPTUU Pl
CueTyuk peakTUBHON 3HEpruu PK
Ommertp PR
Peructpupyrommii mpudop PS
Yacel, u3mMepuTeIh BPEMEHH
JIEUCTBUS PT
BoasT™merp PV
Barrmertp PW
Q | Boikmowarenun u pa3zbenuHu- | BeikirodaTenb aBTOMaTHYECKUN QF
TeIM B CWJIOBBIX Lensx (3Hep- | KopoTko3zaMbikaTenb QK
rocHa0xeHue, nuraiue o000- | Pazpeaunurens QS
pYyZlOBaHUS U T. 11.)
R | Pesuctopsl TepmopesucTtop RK
[Torenmomerp RP
[IyHT u3MepUTENbHBIN RS
Bapucrop RU
S | YerpoiictBa KOMMYyTallMOHHBIE | BhIKITIOUaTens wim nepexirovarenb SA
B LEMSIX YNPaBJICHUS, CUTHAIU- | BhiKiouaTe b KHOMOYHBIN SB
3allMU ¥ U3MEPUTEIBHBIX LENsAX | Brikimtouarenb aBTOMaTUYECKUN SF
Ilpumeuanue — OO6o3HaueHue | BoikimouaTenu, cpabaTeIBarolIfe OT cClie-
SF mpumenstoT ans ammapa- | TyrONIMX BO3ICHCTBHIA:
TOB, HC HMMCIOIIMX KOHTAKTOB YPOBHS SL
CUJIOBBIX IIeTIei JTABJICHHUSI SP
MOJIOKEeHUS (ITyTEBOK ) SQ
YaCTOThI BpalICHUS SR
TEeMIIEpaTypbl SK
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[Tpomomxenue Tadauib 3.21

S o ’%
S g z
35 B =
= pyI1Iia BUAOB 3JICMCHTOB [Ipumepsl BUIOB DIIEMEHTOB 2 2
& 3 &
® g =
U N q
T | TparcdopmaTopsi, aBTo- | Tpancdopmarop Toka TA
TpaHcPOpMaTOPHI DNeKTPOMarHUTHBIN CTAOUIN3aTOP TS
Tpanchopmarop HanpsKEHHs TV
U | YcrpoiictBa cBsizu Monynsitop UB
[IpeobpasoBatenu ogHoro Bu- | demomynsitop UR
Jla 3JEKTPUYECKUX BEJIMYUH B | JluckpumuHaTop Ul
IPYTrOu BUJ [IpeobpazoBarens 4acTOTHBIN, WHBEPTOP,
TE€HEPATOP YACTOTHI, BHIIPSIMUTEIb Uz
V | [Ipubopsl snekTpoBakyyMmHbie | lnoa, cTabuanuTpoH VD
U TIOJTyIPOBOJIHUKOBbIE [Tpubop 31eKTPOBaKYyMHBIi VL
Tpanzucrop VT
Tupucrop VS
W | Jluaum n anements CBY OTBeTBUTEND WE
KopoTko3ambikaTenb WK
Bentunn WS
AHTEHHBI Tpancdopmarop, HEOTHOPOAHOCTD, (azo-
BpalllaTellb WT
ATTeHI0aTOp Wu
AHTeHHa WA
X | CoenuHeHUs] KOHTAKTHBIE TOKOCHhEMHUK, KOHTAKT CKOJIb3SIHIHI XA
[ TeIpH XP
I'Hesmo XS
Coenunenue paz0opHoe XT
CoeqnHUTEL BHICOKOYACTOTHBIN XW
Y | YerpoiictBa MexaHWYecKHe C | DIEKTPOMAarHuT YA
AJIEKTPOMArHUTHBIM NPUBOJOM | TOpPMO3 € 3IEKTPOMArHUTHBIM PUBOJOM YB
Mydra ¢ 2JIeKTPOMArHUTHBIM IPHBOIOM YC
DNEeKTPOMAarHUTHBIN MaTPOH WM IUIATA YH
Z | YcTpoiicTBa OKOHEUHBIE, OrpaHuuurens ZL
GuIIbTPHI @ubTp KBapLEBbII ZQ

bykBeHHBIE KOJIBI MPUMEHSIIOTCS JJIsi 0003HAYEHHS JIEMEHTOB Ha CTPYKTYp-

HBIX, (bYHKHHOHaHBHI)IX " IIPUHOUIINAJIBHBIX CXCMaX.
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3.11 IlpaBujia BBINOJHEHUS IMATPAMM

Huarpammsl (Tpaduku) clieAyeT BBIMOIHITH [0 MpaBUjiaM, YCTAHOBICHHBIM B
pexomennanusax P5S0-77-88 «ECK/. [IpaBuia BBITIOTHEHUS AUATPAMM.

JlmarpaMMa MOKET HWMETh HaWMEHOBAaHHUE, TMOACHSIONIEE H300pa’KEHHYIO
(GYyHKIHMOHATBHYIO 3aBUCUMOCTb. 3HAU€HUE BEJIMYWH, CBSA3aHHBIX H300paskaeMon
(YHKIIMOHAJIBHON 3aBUCUMOCTBIO, CIIETyeT OTKIIABIBATh HA OCSIX KOOPAUHAT B BUJE
mkai. Juarpammy s mHGOPMAIIMOHHOTO H300paxeHus: (PyHKIIMOHAIBHBIX 3aBU-
CUMOCTEH JOIMyCKaeTcsl BBIMOJHATh O€3 IIkajl 3HaueHuil BenuwuuH. [Ipu s3ToM ocu
KOOpJMHAT CIEAyeT MPEACTABIATh B BHJIE CTPEJIOK, YKa3bIBAIOIIMX HANpaBICHHUE
BO3pacTaHUs 3HaYEHUH BeMu4HH. J[omyckaeTcst MPUMEHSTh CTPEIKUA TakKe U B JUa-
rpaMmax co IIKaJaMH — 3a MpefesiaMH IIKaJl WM HapajuieIbHO OCH KOOpIAUHAT
(pucynok 3.25).

B mpsMoyronpHON cucTeMe KOOpAMHAT HE3aBHCHUMYIO MEPEMEHHYIO CIIEAyeT
OTKJIaJIbIBaTh HAa TOPU3OHTAIBHOMN OcHU (ocu abcuucce).

B nuarpammax, n300paxaroiyx HECKOJIBKO (PYHKIMM pPa3IUYHBIX IEPEMEHHBIX,
a TaKkKe B quarpammax, B KOTOPBIX OJJHA M Ta )K€ MepeMEeHHas TOJDKHA ObITh BBIpa-
’KEHa OJHOBPEMEHHO B Pa3jIMYHBIX €IWHHUIAX, JAOMYCKAETCs MCIOJb30BaTh B Kade-
CTBE IIKaJ KaK KOOPJIWHATHBIE OCH, TaK U JMHUU KOOPJIMHATHOW CETKU, OTpaHUYU-
BAIOLUE T0JI€ JuarpamMm (CM. pucyHoK 3.25) uiu (1) npsiMble, pacroyiokKeHHbIE Ma-
paJJICIIBHO KOOPJMHATHBIM OCSIM (PUCYHOK 3.26).

KoopaunatHble ocu Kak IIKaJlbl 3HAYEHUN M300pa)kaeMbIX BEIMYUH JOJIKHBI
OBITh pa3JelieHbl Ha rpauuecKkue MHTEPBAIbl OAHUM U3 CIIOCOOOB: KOOPJIMHATHOU
CETKOM (CM. pUCYHOK 3.25), NeTUTENbHBIMU IITPUXAMH WM COUYETAHUEM KOOPAUHAT-
HOM CETKH M JICIUTEIIbHBIX ITPUXOB (CM. PUCYHOK 3.26).

Jlnarpammbl cienyeT BRINOTHATE THUAMHU B cooTBeTcTBUM ¢ [[OCT 2.303-68.

10°Pas 10°m?%s?
200 f I 20
\
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100 N S\ 10
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T 20 \\ \\\\\‘ Nsona 2 T
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Pucynok 3.25 — JluarpamMma co HIKajJaMu IO JJMHUASM KOOPAMHATHOU CETKU
(x moapazgeny 3.11)
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Pucynok 3.26 — /lnarpamMma ¢ JOTIOTHATEILHBIMY IIKAJIAMH, TTAPAJUICIIbHBIMU
KOOPJAMHATHBIM OCsM (K Toapasaeny 3.11)

IIpu 3TOM OCH KOOpAMHAT, OCH IIKaJ, OrPAHUYHMBAIONINE IOJIE AUATPAMMEBI,
PEKOMEH/TYETCSI BBIIOIHSTH CIUIOIIHBIMA OCHOBHBIMU JTUHUSAMH TOJIIMHOM . JInHuu
KOOPJMHATHOMN CETKH M JCIIUTEIbHBIC IITPUXU — CIIONIHOM JTUHHUEH ToJuHON b/2.

Ha nuarpamme oaHoi (pyHKIIMOHATBHON 3aBUCUMOCTH €€ CIEAYET BBIMOJHSIThH
CIUTOIIHOM JIMHUEH TonmuHou 2D, a mpu Hamu4YMM HECKOJBKUX 3aBHUCHMOCTEH J10-
MycKaeTcsl u300paxkaTh MX JIMHUSAMU Pa3IMYHBIX TUIIOB, HAMPUMED, CIUIONIHOW U
HITPUXOBOM (CM. pucyHkH 3.25 u 3.26).

[lepemenHbIe BENMWYUHBI CileayeT 00O3HAYaTh CUMBOJIAMU, HAMMEHOBAHUEM,
MaTEMaTUYECKUM BbIpaKeHUEM (yHKIIMOHATBLHOM 3aBUCUMOCTH.

O06o03Ha4YeHHS BETUYHH CJIEIyeT pa3MelaTh y CEPEIMHbI MIKAIbl C €€ BHEUTHEH
CTOPOHBI (CM. pUCyHOK 3.25), a mpu OOBEAMHEHHH H3MEpPEHUs B BHUJZIE JIpoOU — B
KOHIIE IIKAJIBI TTOCJIE MOCTAEAHEro Yucia (cM. pucyHok 3.26). B nuarpamme 6e3 mkai
0003HaUEHUS BEJIMYUH CIIEyeT pa3MellaTh BOIU3U CTPEIKH, KOTOPOH 3aKaHYMBAET-
¢4 OCb.

Enunuiipl hu3ndyeckux BEJIUMYMH CIEAYET HAHOCUTh B KOHIIE IIKaJIbl OJTHUM M3
CIEAYIOIIUX CIIOCOOO0B:

a) MEXIy MOCJIEAHUM M MPEANOCISIHUM YUCIaMU IIKaJIbl, TPUYEM MPU HEII0-
CTaTKe MeCTa JOMyCKaeTCsl HE HAaHOCUTD MOCTEAHEee YUCIIO;

0) BMecTe ¢ HAMMEHOBAaHHEM TIEPEMEHHON BEJIMUUHBI MTOCTIE 3aMsATOM;

B) MOCJIE TIOCJICTHETO YKCia KAkl B BUJE IPOOU, B UMCIUTENIE KOTOPO 000-

3HaYCHHWE IMEPEMEHHOW, a B 3HAMEHATelle — CAWHHUIA e¢ H3MepeHus (CM. pHUCY-
HOK 3.26).
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3.12 [IpaBujia BbINOJHEHHS CX€M AJITOPUTMOB, MPOrPaMM, JaHHbBIX
U CHCTEeM

3.12.1 Kak 6110 otmMeueno B noapaszaene 3.1, B TOCT 19.701-90 ycranoBie-
HBI CJICTYIONTUE CXEMBbI aJTOPUTMOB, TIPOTPAMM, JTaHHBIX M CHCTEM: CXeMa JaHHBIX,
cxema pabOThI CHCTEMBI, CXeMa IMPOTpaMMbl, CX€Ma B3aUMOJCHCTBUS MPOTPAMM,
cXeMma pecypcoB CHCTEMBI, CXeMa aJlTOPUTMa PabOThl TEXHUYECKOTO YCTPOMCTRA.

3.12.1.1 Cxembl JaHHBIX OTOOpaXarOT MyTh AAHHBIX MPHU PEUICHUH 337ad U
OTIPEIENISIOT ATANbl 00Pa0OTKH, a TAKKE PA3TMIHBIC HOCUTEIU JTaHHBIX.

3.12.1.2 CxeMmbl mporpamMm OTOOpaKarOT MOCJIENOBATEIHLHOCTh OIEpaluil B
nporpammax.

3.12.1.3 Cxema paboThl CUCTEMBI OTOOpa)KAET YIPaBIECHUE OTEPaIlUsIMHU U TIO0-
TOKOM JJaHHBIX B CHCTEME.

3.12.1.4 Cxembl B3aMMOJECHCTBHUS TPOTPaAMM OTOOpaXaroT MyTh AKTUBAIMU
MporpamMM M B3aUMOJEHCTBUIA ¢ COOTBETCTBYIOIIMMU JAHHBIMHU.

3.12.1.5 Cxema anroputma paOOThl TEXHUYECKOTO YCTPOMCTBA (CHUCTEMBI)
OTOOpa)kaeT MOCIEA0BATEIIbHOCTh BBIMOJIHEHUSI OINEpaluid B JAHHOM YCTPOWCTBE
(cucreme).

3.12.1.6 CxemBl pecypcoB CHCTEMBI OTOOpakaroT KOH(HUTypario OJIOKOB
JTAHHBIX U 00pabaThIBAIOIIUX OJIOKOB, KOTOpasi TpeOyeTcs JUIsl PEIICHUs 3a/lauyd UiIu
Habopa 3ajad.

3.12.2 Jluauu notoka uHGOpMaIMU U JTMHUK KOHTYpoB YI'O HOKHBI NMEThH
OJIMHAaKOBYIO TOJIIMHY. OCHOBHOE HAaINpaBli€eHUE MOTOKAa MH(OpPMALUU UIET CBEPXY
BHU3 U CJI€Ba HANpaBo (CTPENKHU Ha JIMHUSX HE yKa3blBaloTca). B npyrux ciydasx
MPUMEHEHUE CTPEoK 00s3aTesibHO. CTPENIKK BBIMOJHAIOTCA ¢ pazBaiom 60°. ITpu
nepexone k YI'O, pacronoXeHHbIM Ha JIPYIMX MeECTax CXeMmbl, ucronszyercs YI'O
«COeTUHUTEIDY.

3.12.3 Cxembl alrOpUTMOB MPOTPaMM, JAHHBIX U CUCTEM, OTPEACIISIONINX T10-
CJIEIOBATENILHOCTh MPEe0Opa3oBaHuss MH(POPMAINH, BBIMOIHIIOTCS C COOIOJACHUEM
MPONOPILUN pa3MEPOB.

3.12.4 Tunwl cumBosioB (YI'O) u ux npuMeHeHHne ykazaHbl B Tabiuie 3.22, a
(dbparMeHThl CXeM, MOSICHAIOIINE UX TPUMEHEHue, — B Tabnwuie 3.23.
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Ta6nuna 3.22 — [IpumMeHeHne CUMBOJIOB

[IpumensieTcst B cxeme

pa B3au-
HawnmMenoBanue po- | moneii- | pecyp-
CuMBoOII JaH- P 0OTBI : pecyp
CHUMBOJIa rpam- CTBUS | COB CH-
HBIX cuc-
MBI npo- CTEMBI
TEMBI
rpaMm
CHUMBOJIBI JaHHBIX
OCHOBHBIE
u 3aroMmuHaeMbIe + B + + +
JAHHBIE
crienuuIecKue
OnepaTuBHOE
3aIlIOMHUHAKIIEe + — + + +
YCTPOUCTBO
3aroMHuHaroIEE
CTPOMCTBO C mocCJe-
yceTp . + — + + +
JIOBaTEIHLHOM BBIOOD-
KOH
3aroMHuHaroIee
YCTPOUCTBO + — + + +
C TIPSIMBIM JIOCTYIIOM
L/I JlokymeHT + — + + +
|/‘ quHOﬁ » + _ + + +
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[Tponomkenue Tabauibl 3.22

[IpumensieTcst B cxeme

pa- B3aM-
HaumenoBanue po- MOJIEH- ecyp-
CuMBOI TaH- P 0OTBI A peeyp
CHUMBOJIa rpam- CTBUS | COB CH-
HBIX cHcC-
MBI po- CTEMBI
TCMBbI rpamMm
Kapra + — + + +
bymaknas nenra + - + + +
Jucrien + — + + +
CumBOJIBI TIpOIIECCA:
OCHOBHEIE
ITpouecc + + + + +
cnenuduaeckue
IT i§ HHBIN
penomnpenene B + + N B
Mporecc
PyuHas onepanus + - + + -
IToaroroska + + + + -
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[Tpomomxenue Tadauib 3.22

[IpumensieTcst B cxeme

B3au-
abo- pecyp-
Haumenosanue po- p MOJIEN-
CuMBOI aH- P THI A COB
CHUMBOJIa rpam- CTBUS
HBIX cHC- CHUCTe-
MBI po-
TeMBI | rpamm MBI
Pemenne - + + - -
[TapamnenbHble N
NEeUCTBUS
['panuna nukia — + + — —
CHUMBOJIBI TUHUH:
OCHOBHBIC
JIvuaus + + + + -
crienuduieckue
Ilepenaua - - - + -
yIpaBiIeHUs
$ Kanai cBs3u + - + + +
[IyHkTHpHAS TUHUA + + + + +

104




ITponomkenue Tabauipl 3.22

3HAK «—» — HC HUCIIOJIB3YIOT

[IpumensieTcst B cxeme
abo BIai” ec
HanmenoBanue po- P MOJEH- peeyp
CumBox JaH- TBI COB
CHUMBOJIa rpam CTBUS
HBIX cuc- cucre-
MBI po-
TEMBI MBI
rpamMm
CrnenuaiabHbIe
CHUMBOJIBI
+ + + + +
Tepmunarop + + + - -
- — KommMmenTapuit + + + + +
- Hponyc[{ + + + + +

Ilpumeuanue — 3HaK «+» yKa3bIBaeT, 4TO CHUMBOJI B JJAHHOW CXE€ME€ HCIIOIb3YIOT,

Tabmuma 3.23 — dparMeHTs! cxeM, TOSCHSIONINE TPUMEHEHNE CUMBOJIOB TaOIUIIbI 3.22

dparMeHT CXEeMBbI

Conepxanne
0003HaYCHUS

IIpaBuna mpuMeHeHHs

- B3 ————
B2
Cc2

- 19 ———
18
20

Bo3MoOHbIE BapUaHTHI
0003Ha4YEeHHUSI CHMBOJIOB
B CXEMax:

B2, B3, C2 — koopauHa-
ThI 30HBI JIUCTA, B KOTO-
oI pa3MenIeH CUMBOJI

18, 19, 20 — mopsako-
BbIE HOMEpPA CHUMBOJIOB
Ha CXEMeE

Koopaunate!l 30HBI cuMBONIa

WIM  TOPSAKOBBIN

HOMED

MIPOCTABJISIIOT B BEPXHEH 4a-
CTH CHMBOJIa B pa3pbIBE €ro

KOHTYpa
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[Tponomxenue Tadauib 3.23

CDparMeHT CXCMbI

Conepxanue
0003HaUEeHUS

[IpaBuia npuMeHeHus

{%

'|;

A

B

ﬂ

KommenTapuit

Jlomyckaercs He IIPOCTaB-
JSITh KOOPAMHATHI CUMBOJIOB
IPU BBIOJIHEHUM CXEM OT
PYKH U NIPU HATMYUH KOOP-
ITMHATHOM CETKH

[Ipumensiercs, ecam  mosic-
HEHUE HE  MOMEMAETCs
BHYTpPU CUMBOJA (AJIs MOsAC-
HEHHUs XapakTepa IapaMeT-
poB, 0coOEHHOCTEN mpoIliec-
ca, JIMHUM MOTOKa MW [p.).
KommenTapuii 3anmucheiBaioT
MapajuIeaIbHO OCHOBHOU
HAJIINCH. KommenTapuit
MOMEIIAI0T B CBOOOJHOM
MECTE CXEMBbI Ha IAaHHOM JIH-
CT€ M COCIHUHSIOT C MOSICHS-
€MbIM CUMBOJIOM

:

Al

Al

CoeIuHUTEND:

E5, B1, A1l — unen-
TU(UKATOPBl COETUHU-
TENs B BUJEC:

OykBbI U UDpPHI (KO-
OpPJIMHATHI 30HBI JINCTA)

OYKBBI

1 dpoI

[Ipu GodbIION HACHIIIEHHO-
CTH CXEMBI CHMBOJIAMH OT-
JIeNIbHBIE  JIMHUU ~ ITOTOKa
MEX]ly YAAJICHHBIMU JAPYT OT
Jpyra CUMBOJIAMHU JIOITyCKa-
ercst oOpbiBaTh. IIpu 3TOM B
KoHIle (Hayase) oOphIBa
IOJDKEH  OBITh  IIOMEIIEH
cuMBOJI «COeqUHUTEIILY .
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ITponomkenue Tabauupl 3.23

Conepxxanue
@®parMeHT CXeMbl [IpaBuna npuMeHeHHs
0003HaYeHUSI
MexcTpaHuYHbIN a) CBSA3aHHbBIC JIUHUEH IOTO-
COEITMHUTEID Ka CHUMBOJIBI HAaXOJAATCS Ha
B3 E IlepBast cTpoka BHYTpHU | ABYX Pa3HbBIX JIHCTaX
MEKCTPAHUYHOTO  CO- Ilpumeuanue — Ilpu usro-
£z €AMHUTENS OIpPEAEIIAET | TOBJIEHUU CXEM C MOMOILBIO
HOMep Jiucta, Bropas — | [IDBM momyckaercst ykas3bl-
e KOOPJAMHATY CUMBOJIA BaTh PSJIOM C OOPHIBOM JIH-
@ HUM  TIOTOKa  aJIpecHbIE
Theer 010 Thacr 012 CCBUIKH 0€3 HCIOJIb30BaHMs
cUMBOJIOB «COEIMHUTEIbY U
a «MeXCTpaHUYHBIA ~ COENH-
HUTENbY,
A3 — ompenensieT 30- | 0) B cilydae CBS3M HEKOTO-
p Hy Ha JaHHOM JIUCTE, | pOr0 CHMMBOJIA CO MHOTMMU
As T rJ€ pacroiOXeH CUM- | APYTUMH CHMBOJAMH, pPac-
Bos1 «KomMMmeHnTapuii» MOJIO)KEHHBIMU Ha MHOTHX
B2 JUCTaX, Ha BXOJAE 3TOrO
010E3 — ompenensieT | cuMBOJIa MOMELIAIOT OIUH
HOMEp JIUCTa U 30HY | cUMBOJA «MeXCTpaHUYHBIN
PaCTIONIOKEHUS, CBS3bI- | COEIUHUTEND», BHYTPU KO-
BaeMble ¢ CUMBOJIOM E3 | Toporo Ha mepBoli CTpOKe
6 CTaBAT 3HAK «#», a Ha BTO-
pOH  CTPOKE KOOPAMHATHI
cuMmBosna «KomMmeHTapuiny.
BuyTtpu cumBona «KommeH-
Tapui» yKa3plBalOT HOMEpPA
CTpPaHHIl U  KOOpPAMHATHI
CHUMBOJIOB, CBSI3aHHBIX C II0-
SICHSIEMBIM CUMBOJIOM
TIHHIH TTOTOKA [IpumensiroT 111 yKasaHus
D — HarpaBJICHUs] JTMHUU ITOTOKA!

MO>XXHO 0€3 CTpEeNKH, €CIu
JWHUS HampaBlieHa ClieBa
HAIPaBO WJIM CBEPXY BHU3;

CO CTPEJIKOM — B OCTajb-
HBIX CITy4asix

W3noM ymHMM 107 yI-
1om 90°

O0o3Hayaer U3MEHEHHUE
HarpasJIeHUs TOTOKA
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[Tponomxkenue Tadmauupl 3.23

CDparMeHT CXCMbI

Conepxanue
0003HaueHUs

[IpaBuna npuMeHeHUs

[Tepeceuenue nuumit
MOTOKA

[IpumensieTcs B ciyyae 1e-
peceyeHuss IBYX HECBS3aH-
HBIX IIOTOKOB

CinusiHue JTUHHUH IIOTO-
Ka. MecTo clussHuM
II0TOKa 0003HAaYE€HO
TOUYKOU

[IpumensieTcs B ciydae ciu-
SIHUSI JIMHUM TIOTOKA, KaXK/1as
U3 KOTOpBIX HallpaBi€Ha K
OIHOMY M TOMY € CHUMBOILY
Ha CXEMe

e

T
Jla

Bo3MoHBIE BapUaHTBI
OTOOpaKEHUST PEIICHUS
(HECKOJIBKO BBIXOJIOB)

A=B,P = 0- ycio-
BUS PEIICHUI

A, B, P —napametpsi

[Ipu umncie ucxoa0B He Oojiee
TpeX IpPHU3HAK YCJIOBUS pe-
menust (a, Her, =, <, >))
IPOCTABJSIIOT  HaJ  KaXI0u
BBIXOJISIIIEN JIMHUEH II0TOKa
WJIM CTIpaBa OT JIMHUW NTOTOKA

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

[Ipn uymcne ucxonoB Oosee
TpPeX YCJIOBHE HCXOAa IpPO-
CTaBIIIETCSI B MECTE pa3phiBa

Ha JaHHOM JIMCTC B 30HC

B5

—— Y1 011E1 HCXOJI0B JUHUU TIOTOKA. AJpec Ucxo-
— g 88?@3 CtpykTypa aapeca Jla TIPOCTAaBJISAETCS B MPO-
MEET BHU]T JIOJDKEHUE YCIIOBUST UCXO07a
t—— Y;015E4 U OTACIACTCSI OT HEro Ipo-
XXX XX OeoM
Koop,qleaTa cunMmBOna
Homep JNINCTa CXeMbl
AHA B6 - 3HaK, yka3biBaio- | B cumBone «CoequHHUTENbY
pHsHAKa 86 Ui, 9TO YCIOBHUSA pe- | YKa3bIBAIOT KOOPJWHATY 30-
v1 O11E1 [ICHUS JTAIOTCS B | HBl, KyJa JOJDKHA IOMe-
Y2 016A3 BUJE TaOJMIBI WM | MaThbCd TaOJIMIa WIH CHM-
— T | Y3 005B5 cumBona  «KommenTta- | Boi «KommeHTapHin
Y; 015E4 pui», pPacHOJIOKEHHBIX
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ITponomkenue Tabauupl 3.23

CDpaI‘MeHT CXCMbI

Conepxxanue
0003HaYEeHUSA

[IpaBuna npuMeHeHUs

Vcnosue | Axpec
Y1l 011E1
Y2 | 016A3
Y3 005B5
Y; | 016E4

B Ttabmune (B cumBoiie
«KommeHTapuii») npu-
BOJAT ajpeca Bcex Ie-
pPEXO0B

[TapanesnbHble IEUCTBHS:

Ha4dalio

KOHeEI[

[IpumensieTcs B citydae of-
HOBPEMEHHOI'O BBINIOJHEHUS
orepanui, O0TOOpa)x)aeMbIX
HECKOJIbKUMHU CUMBOJIaMHU

[Ipu »TOM B ciayyae a u300-
paskaeTcsl OlHa BXOJHAs, a B
ciydyae © — OJHA BBIXOIHAS
JMHUS TTOTOKA

BzaumoneiictBue mate-
PUAITBHBIX TOTOKOB

[IpumenstoT:

OpU MEpecevyeHrur Marte-
pHUABHBIX TOTOKOB

npu 06’I)€)II/IH€HI/II/I Mmate-
pHUaJIbHBIX ITOTOKOB

IIpU pa3BCTBJIICHHUU MaTe-
PHAIIBHBIX ITIOTOKOB
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[Tponomxenue Tadauib 3.23

CDparMeHT CXCMbI

Conepxanue
0003HaUEeHUS

[IpaBuna npuMeHeHUs

JUL

Hauano, npepriBanue u
KOHELl aJIropuT™Ma WIH
IpOTrpamMMBl:

ITyCK

IIPEPBIBAHUE

OCTaHOBKa

CuUMBOJBI  IPUMEHSIIOT B
Hayaje CXEeMbl AJITOPUTMA
WIM TpOrpaMMbl B Ciydae
IIPEPBIBAHUSA U B KOHIIE

Buytpu cumBoma «llyck —
OCTaHOBKa» MOXET YyKa3bl-
BaTbCd HAaWMMCHOBAHHE cii-
CTBUSI WIH HACHTU(DUKATOP
IpOrpaMMBbI

C D
—b 2
HE4Q1582

Jleranuzamust HEKOTOPOM
MPOrpamMMbl, MPEACTAB-
JIEHHOW B JTAHHOU CXEMe
OJHUM CUMBOJIOM:

XB4 — wunentuduxa-
TOP NIPOTPaMMBI;

015 — HoMep JHcTA,
r7ie MPOBEICHO Hayalo
JNETATU3APYEMOI
IpOTpamMMbl;

B3 — koopauHara 30-
HBI JIICTa

[Ipumensiercs (B oTJIMUME OT
Cilydasl, KOTJa HCIOJIBb3YeTCs
cumBon  «lIpemonpenenen-
HBIA TIpoIleccy») Ui JIeTalu-
3allud B COCTaBe JAaHHOMN
CXeMbI Iporpammsl. [leramu-
3upyemas IporpaMma Hauu-
HaeTcd W  3aKaHYMBaeTCA
cumBoJIoM «Ilyck — ocTaHOB-
Ka». BHyTpu cumBoOna, Mo-
CPEIACTBOM KOTOPOIO JEeTallu-
3UpyeTcs porpaMma, IpoBo-
JAT TOPU3OHTAIBHYIO JIMHUIO.
B nmanHom mpumepe neranu-
3upyemasi Iporpamma Ipes-
CTaBJICHA MOCPEJICTBOM CHUM-
Bona «IIpouecc». CneBa Hajg
TOPU30HTAIIBHOW JIMHUEHN TO-
MeIliaercss  MACHTH(PHKATOP
JNETATU3UPYEMON  MPOrpaM-
MBI, a CIIpaBa — HOMEp JIUCTa
Y KOOp/IMHATa 30HBbI, TJIE pa3-
MmemeH cumBon «lIlyck — oc-
TaHOBKa». BHyTpu cumMBOIa
«Ilyck — ocraHoBkay, 000-
3HAYaIOLLIEr0 HavyaJlo J1eTalu-
3UpYyEeMOM TPOrpaMMBI, yKa-
3pIBACTCS  WACHTU(PHUKATOP
JTAHHOM MPOTrpamMMmBbl
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ITponomkenue Tabauupl 3.23

CDpaI‘MeHT CXCMbI

Conepxanue
0003HaYeHUSA

[IpaBuna npumMeHeHus

KomnakTHoe mpexacras-
JICHUE MHO>KECTBa HOCH-
TeJel MaHHBIX OJWHAKO-
BOI'O BHJIA:

JTOKYMEHTBI

JOKYMEHTBI, BBIIOJI-
HEHHBIE BPYYHYIO
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3.12.5 IlpuMepsl BHINOTHEHUS CXEM JaHHBIX, IPOTPAMM, aJroputMa paboThl CH-
CTEMBbI, B3aWMOJEHCTBUSA IPOTrPaMM, PECYPCOB CHUCTEMBI H aJITOpUTMa pPabOTHI

YCTpOMCTBA MPUBEICHBI Ha pucyHKax 3.27-3.33.

BaHkoBckue Yeku |

Busl [eHexHBIX
MOCTYIUIEHUH OT
MPOJaKu OUIICTOB

Iomyuennsle
II0 1104Te

IIpoBepurs
JIeTaIH 1
UCIIPaBUTH
ommOKU

bankoBckue Bupl 1eHeKHBIX IIpouects
YEKU MOCTYIUICHU I JIOKYMEHT
OT NPOJIAXKH OUIICTOB
Baectu HOMEp
Perucrpanus
KJIHEHTA
BHJIOB Jie-
B CYyMMY
HEXHBIX
MOCTYTICHUN

Bunpl nenex-
HBIX MOCTYILIE-
HUH OT Tpoja-
KU OUIIETOB

Bankosckue \1/ \l/

YCKH

Vv

ITepecopTu-
POBKa «I1y-
CTBIX» OAHKOB-
CKHX YEKOB,
MOIIEXKALITHX
BO3BpaTy

baHkoBckuHe é

YCKH

L

COXUTh UTO-
TOBBIE CyMMBbI
U COCTaBHUTh
CITHCOK

«Ilyctbie» Gan-
KOBCKHE YeKH

IIepecopTrpoBanHbIe
0aHKOBCKHE Y€K,
MOJJIeKAIe BO3BPATy

%

Brectu cymmy
B ITyCTOMN UeK
M3 CIIMCKA

Crrcok 6aHKOBCKHX
YEeKOB, MOJIEXKAIINX
BO3BPATY, H CYMM IS
3aII0JTHEHUSI Iy CTBIX
0aHKOBCKHX YEKOB

Hrtorobie

CYMMBI

3arnoHeHHbBIE
«ITyCTHIE» YCKH

&

®Daiin
CII0’KUTh UTOTOBBIE
CYMMBI U COCTABHTb

CITMCOK
Hrtoroseie CYMMBI

bankoBckue yeku

Pucynok 3.27 — Cxema aHHBIX
112

S Crrcok 6aHKOB- TTucemo «buserst

CKHX YEKOB, M0/I- OTCYTCTBYIOT»
JIeKAIMX BO3BPATY,
U CYMM JUIS 3aI0JI-
HeHus GopM GaH-
KOBCKHX 4€KOB

Bunetst

JJIsL OTIIPABKU




Haugao

TIPOTPaMMEI

Apudmernue-
cKkast o0paboTKa
BHyTpu OBM

Ilepenaya pe-

3yJibTaTa B 3a-

MIOMUHAOILEE
YCTPOICTBO

[lepenaua
ycnemHa?

Ha

OcTaHOBKa IpOrpam-
MBI 110 pyYHOMY Tiepe-
3armycky. Bo3Bpartuth-
Csl K MECTY HOSIBICHUS
OomMOKH H TOmpobo-
BaTh CHOBA

Iepenats pe3ynb-
TaT U3 3aIIOMH-
HAIOLIETo yCTPO-
crBa [IDBM

KounTponbHast
nepenayda

[Tepenaua
ycnerniHa?

( OcTaHoBKa )

Pucynok 3.28 — Cxema rpaduueckas
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114

annmanu3anmys,

TIEPBBIC BXOTHBIC

JTAaHHBIE, TIepBast
BBIOOpKa

Oo61mee

Muannpamu3anus
yposHs N

YpoBeHb
(arina

Hopmaisnas obpa-
00TKa JaHHBIX,
BXOJIHBIE JIAHHBIE

Muannunanuzamus
ypoBHS 1

VpoBeHb
(aitna

Nuannuanu3anus
ypoBHs 1

HopwmarsHast o6pa-

0O0TKa JaHHBIX,
BXOJHEIE JaHHEIE

Hopmainsnas obpaboTtka
JAHHBIX, BXOJHBIE
JTaHHBIC, BEIOOPKA

Bribopka

1 moka
HE U3MEHSIETCS

Bribopka

1 moka
HE U3MEHSIETCS

N moka He uzme-
HSETCS

3aBeplieHue
ypoBas N

3aBeplieHue

3aBepuieHne
ypoBH: 1

Pucynok 3.29 — Cxema nporpamMmsl

1 moka
HE U3MEHSIETCS

3aBepuieHue
ypoBHS 1




Hauano 3akaza
Ha TOBaphbl

Brizos
0TOOpaXKCHUS |

HauansHas o6paboTka
Hauanbhoe % JAHHBIX
oTtobpaxeHne
IU1s 3arpoca
orucH

Jlanusie
0TOOpaXCHUS

Iudp noxynare-
151, udp ToBapa. "
, p T0BAPA, Daiin
KOJIMIECTBO
TOKyTIaTeJst
3ampoc BXoJ-
HBIX JTaHHBIX
OmubKku BBOJA, KoHTpOIbHBIiA 3ampoc ®daiin ToBa-
OTBET Ha % OIIHCH, pacripeieNeHne POB, BHECEH-
3ampoc TOBAPOB HBIX B OIIUCH
Bpemen-
HBIH (aiin
@wma
3arpoc 3aka3 wiu

3ampoc?

% 3aka3 /\
N

daiinr ToBa-

O0paboTka 3akasza POB, BHECEH-
CrieruupoBaTh HBIX B OIUCH

3aKas v

Darin
TIPUHATBIX
3aKa30B

N~

[IpoBeputsb
3aKa3

Cuera O0paboTKa HaKIaJHBIX

( Koner paboTsr )

Pucynok 3.30 — Cxema anroputma pabOThI CHCTEMBI
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Jucneit ><—

Wuadopmarus
OT JJaTYHKOB

Unrepodetic «genoBek-
MalIrHa»

/

i

ABTOMaTHYECKOE OTIpe-

Y

JIeNICHAEe MapIIpyTa

JononHenue nonér-
HBIX ITaHOB

Omnpenenenne Mapii-
pyTa Bpy4HYIO

\

ITonér-

116

NneaTnaHocTh < > CosBmajenue HEIE
MapIipyTa
PPy MapuipyTa IJIaHBI
baza man-
HBIX ITpoueccop
Mapupy- JUCTIIICA
TOB
Taiimep UCTHUHHOTO Jonomuenue
BpEMEHHU MaplipyTa

W nepenaya ynpasieHus (IIOCTOSTHHAS)

V nepenaya ynpasiieHus (BpeMeHHas1)

V nepenaya ynpasiieHus (pepbIBaHuE)

Pucynoxk 3.31 — CxeMa B3auMOJICHCTBHSI IPOTPaMM



Tabnuma
MIPOBEPKU
JIOCTO-
BEPHOCTH

Pa6ounii I'naBHbIi

Ortuer

daiin
TpaH3aKIUil

CHmcok omudox

Pucynok 3.32 — CxeMa pecypcoB CUCTEMBI

Hauano

4 S

®DpoHT curxa-
Jla U3 KaHaja
CBSI3H
MpHUIIen?

daza curxana
OTCTaeT
OT TaKTOB?

da3za curxanga
omepexaeT
TaKTEI?

Hert

BBonx nmmynbca Ha CyMMH-
pyroLIuii BXOJ UHTErpaTopa

BBox nmmyneca Ha BEIYH-
TaIOLINI BXOJl MHTErpaTopa

WuTterpatop
3aroIHeH?

Hurerpatop
3anoHeH?

Casur ¢asbl TAKTOB TPH-
€MHHKa B CTOPOHY OIepe-

JKCHUA
Casur (asbl TaKTOB
IPUEMHUKA B CTOPOHY
OIEPEIKCHUSA VYcraHoBKka reHeparopa

B HCXOOHOEC ITOJIOXKCHUEC

( Komnern )

Pucynok 3.33 — Cxema anroputma paboThl yCTPOHCTBA
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3.13 Cxema coeauHenuii (34)

CxeMy coeauHEHHUH pa3padaThIBAIOT IJISi MPOM3BOJCTBA MOHTAaKHBIX PalOT.
Ha cxeme n3o0paxaroT Bce yCTpPOMCTBA, 3JIEMEHTBI, IPUOOPHI, armnapartbl, ©X BXOJ-
HBIE€ U BBIXOJIHBIE 3JIEMEHTHI COEIMHEHUI U OTXOSIINE OT HUX ITPOBOJHUKH.

YcTpoiicTBa n300paxatoT B BUJE MPSIMOYTOJbHUKOB WM YIPOIICHHBIX BHEIII-
HUX OYepTaHMil; 3IeMEHTHI, TPUOOPHI, anmapaTsl — B BHJIE YCIOBHBIX TpadUIecKux
0003HaueHNH, ycTaHOBIEHHBIX cTaHnapToM ECKJI, npsMOyrojibHUKOB U YIPOLIEH-
HBIX BHEIIHUX o4yepTaHuil. OKOJ0 M300paXeHUI yKa3blBalOT MO3ULMOHHBIE 0003HA-
YEeHHUsI, IPUCBOECHHBIE UM Ha MPUHLIUIUAIBHON CXEME.

BHyTpu yciioBHBIX rpaduyeckux 0003HAYEHHM YCTPOMICTB, 3JIEMEHTOB, IPH-
OOpOB M ammapaToB M300pa)karOT BXOJHBIE U BBIXOJHBIE 3JIEMEHTBI COCIUHEHM.
PacnonokeHne »1eMEHTOB COEAUHEHUN NPUMEPHO [TOJDKHO COOTBETCTBOBATH HX
JNEHUCTBUTEILHOMY PAcIOJIOKEHHUIO B YCTPOUCTBE.

[Iprmep BbINOIHEHUS cXeMBbI D4 MOKa3aH Ha pUCYHKeE 3.34.

[IpaBas creHka JleBas crenka
(pa3BepHyTO) (pa3BepHyTO)
AN A\

) CEEEEEE— —_ 12
A
2-1
XS2
C2
- 4-1
XS1 R1 A
>—
—2
_ |_GBl +
L1 W1 A3l o—iF-H
XT1 XT2

Pucynok 3.34 — IIpuMep BBIMOTHEHHS CXEeMbI coequHeHUH (D4)

3.14 Cxema noakiarouenusi (I5)

Ha cxeMe moka3bIBaloT BHEIIHEE MOJKIIOUEHUE U3ACTUSI U U300pakaroT ca-
MO HM3JIeJINE, €r0 BXOJIHBIC U BBIXOJHBIC DJIEMEHTHI (COCTUHUTEH, 3a)KUMBI U T. II.),
a TaKXe IMOJIBOJIMMBIC K HUM KOHIIBI IIPOBOJIOB U KabOellel BHEITHET0 MOHTaXKa; OKO-
JI0 KaXXJ0TO MOMENIAIOT JaHHBIE O TOJAKIIOUYCHUH U3IeNIHs (XapaKTepUCTUKH BHEIII-
HUX 1ernei, aapeca). CoeqUHEHUS U UX COCTaBHBIE YACTH HAa CXEME HM300paKaroT B
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BU/JI€ PSIMOYTOJIbHUKOB, @ BXO/IHbIE M BBIXOJIHbIE 3JIEMEHTHI (COEUHUTENIN) — B BU-
7ie YCIOBHBIX Tpadudecknx oOo3HaueHWi. JlomyckaeTcss m300pakaTh HU3ACHHS, a
TAaKXK€ BXOJIHBIC M BBIXOJHBIC 3JIEMEHTHI B BUJE YIPOIIECHHBIX BHEHIHUX YEPTEKEH

(pucynok 3.35).

C | 380 B, 50 I'x

ANNN

PILIM 50 mm?
K anexrpo-
JCPKATEIIO

—>

PLLM 50 mm?
K uznenuro

X1
(o1 47| x2
A (o] 1 6
ol 5270 xe S
I o S 7| x
XIS X =P-X2:1 =P-X1:1
s s\/s-
1 I 11 X1
o]
r |L][=s2xa
~ 2 [l =P-x2
= ©]
8 N
™ b =
=% =
anil 2
a =
2
o N o PIIIM 50 MM : E
_;/\;_; 52
1 1 1 N
T T X1 X1 x2 4|
61 07 o3|x1 1][=P-XL1 =GXL1|[ T 3 %
11
——{——)— G o P
M _ﬂ 20 $ %
=P-X1:2 =G-X1:2

\
KHP 340 mm?

Pucynoxk 3.35 — IIpuMep BBINOTHEHHS CXEMBbI MOAKIIOYEHHS SJIEKTPUUECKOr0o Hacoca

Ha cxeme HeoOX0oAMMO yKa3bIBaTh MO3MIIMOHHBIE O0O3HAYEHHUS! BXOJHBIX M
BBIXOJIHBIX AJIEMEHTOB, TPUCBOCHHBIC UM Ha MPUHITUITHATIBHON CXEMe U3/ICTHSI.

Oxkoso YI'O pa3zbeMOB J0omyCKaeTcsl yka3blBaTh X HauMeHoBaHue. [IpoBoaa u
Kabelu Ha cXeMe IMOKa3bIBalOT OTIAEIbHBIMU JIMHHUSAMU. Paspernaercs ykas3biBaTh B
Buje YI'O mapku, cedyeHHs ¥ MpU HEOOXOJIUMOCTH PACLBETKY IPOBOJOB, & TaKKe
MapKu KabOeliel, YUClo, CEYEHUE U 3aHATOCTh KWI. B 3TOM ciydae Ha mojie cXxembl
9TH 0003HaYeHHUs paciu@poBbIBatoT (pUCyHOK 3.36).
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1. 26| .10 . J10 19| 10 8 10,
2 25| 9 9 18] 9 70,9 LWP20M33LUT
3 24| 8. T8 17 8 6| 8. N 1
8.1, o1 16,7, Sl 2| /7 ™\ KHP3 3x10 mw?
.6 6 15| 6 27| .6 _ > (14/
7145, .2 14,5, 9/,5, > 3
1 oA, 4 13| 4 41 4
2 22,3, .3 12,3, 31,3,
3: 21| .2 2 1] 2 21,2,
4 20'1_ 'l' 10_1' 1_1_
3,
LR
o
8 o
9,
10 .
Homep §' a Xapakmepucmuku yenu Homep § g Xapakmepucmuku yenu
Kabens £ § Kkabens f g
9 1.3 2208, 500y 1 MNMumaHue ®; ®,
1...6 220B, 500y 23 MumaHue @,
7 Brnokupoeka BH 3 MumaHue @,
8,9 1508 6r10KUposKa 3amnycka 45 KoHmpore moka (+) np.2
10 Bnokuposka BH 1,2 110B, 50y numaHue momopa BI1
11...13 | 2208, 500y 3 110B, 50"y cueHan “3kguearsn. aHmeHHb!"
14 3emns 4 110B, 50y cueHan “AHMeHHbI"
12 15 KoHmponbHbIt mok 28 5 |[-110B
16,17 | BpemeHHas 6nokuposka +220 6 +110B 3keusaneHmHasi cmaHyusi
18, 19 | 2208, 50y 7 |+110B
20, 21 | 2208, 5007y 8 +110B AHmeHHa
22 Brokuposka BH 9 +110B (c npubopom 3/])
23 KoHmponbHbIt MoK ebinpsmumensi 1 Ozubarowas
24,25 | Brokuposka kaHana 44 2 Banyck My
26 CHuxeHue BH 3 Koxmpons BH
27,28 | Bbicokoe HanpshkeHue
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3.15 O6mas cxema (96)

Ha cxeMe n300pakaroT yCTpOMCTBAa M 3JEMEHTHI, BXOJSAIIME B KOMIUIEKC, a
TaK)Ke COEJMHAIONINE UX MPOBOJA, )KTYThI U Kabenu. Y CTpoiiCTBa U 3JIEMEHTHI U300-
paxaroT B BHJIE NPAMOYTOJIbHUKOB. JlomyckaeTcss n300paXkaTh 3JEMEHTHl B BUJC
YCIIOBHBIX TpaduyecKux 0003HAUECHUHN WM YIPOIICHHBIX BHEIIHUX uepTexeil. Pac-
noJio’keHue rpaduueckux 0003HAYEHUN Ha CXEME JOKHO MPUMEPHO COOTBETCTBO-
BaTh JEHCTBUTEILHOMY PACIOJIOKEHHUIO YCTPOMCTB U DJIEMEHTOB B U3/EIHH.

3.16 Cxema pacnoJio:keHHs

Cxema pacroiokeHus ONpeeieT OTHOCUTEIbHOE PACIIOIOKEHNE COCTABHBIX
qyacTel u3zenus, a Ipu HEOOXOAUMOCTH TaKXke >KI'yTOB, IPOBOJOB, Kabenel. Ha cxe-
Me H300pa)xaroTcs COCTABHBIC YACTU W3ENUs U IPU HEOOXOUMOCTH — CBSI3U MEXKTY
HUMH, a TAK)K€ KOHCTPYKIIHUS, IOMEUIEHUE WM MECTHOCTb, HA KOTOPBIX 3TU YaCTH
pacnoiokeHbl. COCTaBHBIE YACTH U3JEIUS N300paXaroT B BUJE YIPOILIEHHBIX BHEII-
HUX YEpPTEKEH WU YCIOBHBIX IpaduecKruX 0003HAUYECHHI, KOTOPHIE pacIoiaramT B
COOTBETCTBUM C JIEWCTBUTENIbHBIM pa3MEIICHUEM YacTel M3eNus B KOHCTPYKLUU
WJIM Ha MECTHOCTH (puUcyHOK 3.37).

JlomyckaeTcsi BBIIOIHATh OTAEIbHbIE KOHCTPYKIIMH, a TaKXKe H300paxarb pas-
pe3bl U JaBaTh aKCOHOMETPUUECKOE M300pakeHue ycTpoiicTa. IIpaBuna BblnosHe-
HUSL 4epTexeill >KryToB, KaOenel M MpPOBOAOB M 3TUX CXEM YCTAHOBJICHbI
I'OCT 4.414-75.

Ljum numanus &)

2N

Peocmam GannacmAelli PEO2

LM RRUOORHEIT
& e BhlknHamens

< \Jln

ﬁ % W 2 Vadenue
= }

Onexmpoc'ieueamenb A0-72 3nekmpodexamens

I..

!‘ eHepamon TP200 “

Pucynok 3.37 — Cxema 3ieKTpruecKasi pacroyioKeHHs 3JIEKTPOCBAPOYHOIO MOCTa
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3.17 Cxembl djieKTprUYecKue NMPPOBOH BHIYMCIUTEIbHON TEXHUKH
U MHKPOIPOIECCOPHBIX CHCTEM

3.17.1 CrpykTypHBble cxeMbl UMEIOT OyKkBeHHO-IM(poBoil koa 1. dyHKIHO-
HAJIbHBIE YacTH Ha CXeMax H300pa)xkaloT B BHJE MPSMOYTOJBHUKOB. JlomyckaeTcs
u300paxats (yHkIHoHanbHbIe yacT B Buge YI'O B coorBerctBum ¢ ['OCT 2.708-81
(Tabnuma 3.24).

Ta6muma 3.24 — YI'O a1 cTpyKTYPHBIX CXEM BBIYHCIUTEIbHOW TEXHUKHU

O6o3HaueHue [Ipumenenue
- 0,25H
el =
S
% / Y CcTpoiCTBO-HOCUTEND TaHHBIX — NepdokapTa
I
* VY CTpONCTBO-HOCUTEND JIaHHBIX — MepdosieHTa
N— /\
T I [Teuararoiiee ycTpoicTBO
N— /\

60°

Haxonurens Ha MarHuTHOM Kapte

L

@ Hakxomnurens Ha MarHUTHOH JIEHTE
% Haxkomnurens, Ha MAarHUTHOM JIMCKE
(jE Hakonwurens Ha MarHuTHOM Oapabane

T 3anoMMHarolee yCTpoicTBO

CZ[ BusyanbHO€ yCTpOMCTBO BBOJA — BBIBOJIA

v
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B cxeme YI'O nomkxHbI OBITh YKa3aHbl HAMMEHOBAHUS KaK10M (yHKIIMOHAb-
HOM yacTu U (WiM) ee TN WM yclioBHOe oOo3Hauenue. Hag YI'O momyckaercs ne-
JIaTh MOACHUTENbHBIE HaANMUCH (pUCYyHOK 3.38).

OYHKIMOHAJIBHBIE YaCTH U JIMHUU B3aUMOCBSA3U M300pAKAOT JIMHUSIMU OJIH-
HaKOBOW TONIIUHBI. DYHKIIMOHATBHBIE YaCTU JOMYCKAETCS BBIACISATH IITPUXITYHK-
TUPHOM WJIM CIUIOIIHOW JIMHUEH.

Pasmep H Boibupaercs u3 paga 10 mm, 15 MM 1 nanee uepes 5 MM, a pazMep
L=15H.

Croiika C100
/ OneparuBHast
<HyHBT yIIpaBICHUS Ipoueccop HAMATE
I1y200 baok b400
baok b406
\
Croiika C101
brnox 5401 MynprumiekcHslii kanan — brnok b402
CeneKTopHBIN CenexTopHBbIH CeneKkTopHBIi MynbTUIUIEKCHBIN
kanan 1 KaHa 2 MoIKaHAaI MOIKaHal
/\ ~—
v
~——1 | FS1501B/P |— Hormme |
EC-5050 cocrostHus 1
-_
T —
1 Jatuuk
V_ || |
‘7 EC-5050 TLT 150M cocrostHus 1
-
: L] Jatuuk .
‘7 EC-7032 cocrostHus 1
-
JlaTunk L
cocrostHus 1

Pucynok 3.38 — Cxema snexrpuyeckas crpykrypuas [I9BM

[Ipu BBIMOJIHEHUU CTPYKTYPHBIX CXE€M MHUKPOIMPOILIECCOPHBIX CUCTEM HE00XO0-
JTUMO M300pakaTh MPSIMOYTOJBHUKU JIsl BCEX BBIMOJHEHHBIX (PYHKIIMA B JaHHOU
cucreme. [locne 4ero MTPUXITyHKTUPHON JTUHUEH BBIJEIUTH (QyHKIIMOHAIBHBIC Ya-
CTH, BBIMOJIHSIEMbIE MHUKPOIPOLECCOPHBIM YCTPOUCTBOM miK MUKpOIIDBM. Oto
MO3BOJIIET HATJISTHO YTOYHUTD, Kakrue (QYHKIIUU BBITIOJHSIOTCS MPOTPAMMHO, a Ka-
KM€ almapaTHbIMUA CpeacTBaMU (pUCYHOK 3.39), 4TO B CBOIO O4Yepeah CIIOCOOCTBYET
Oosiee TIyOOKOMY MOHUMAHHIO TMPOIECCOB, MPOUCXOSIINX B JAHHOWM MUKPOIPO-
LIECCOPHOMN CUCTEME.
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3.17.2

OYHKIMOHAJIBHBIE

CXEMBI

HMCIOT

OyKBEeHHO-IIM(POBOI
J2. OyHKIMOHAIBHBIE YaCTU M3/ETHUS HA CXeMe M300pakaloT B BUJE MPSIMOYTOJIb-
HUKOB (puUCYHOK 3.40), a IBOMYHBIE JIOTUYECKHUE BJIEMEHThI — B COOTBETCTBUU C
['OCT 2.743-91 (pucyHok 3.41). JlonmyckaeTcsi yHKIIMOHATBHBIE YaCTH U300paKaTh
B Buje YI'O, npuBeneHHbIX B Tabmuiie 3.25.

KO

Pasmep H BriOupaercs u3 psaga 10 mm, 15 MM 1 nanee depes 5 MM, a pazmep

L=15H.

TH

v
28
4 |
Q Q Q
KP cCLK

ﬁf7 40

D D
[I13Y MK

e

AC CLK
BMY ko

F1

jA

A
FK
clk LTI
RI RO
co p G
16
B

bYP

LIIT — uenTpanbHbIi nporeccop; BMY — 610k MUKPOITPOLIECCOPHOTO YIPaBIICHUS;
[TI13Y MK — nocTosiHHOE 3aIOMHMHAIOIIIEE YCTPOUCTBO C MPOrpaMMaMu padoT;

Pucynok 3.40 — Cxema anexTpuueckas GyHKIIMOHATbHAS

BC

KP — xoHBelepHbIil peructp

MUKPOIPOLECCOPHOIN CHCTEMBI
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Tabmuna 3.25 — YI'O s QyHKIMOHATHHBIX CX€M BBIYHCIUTEIPHON TEXHUKU

9| 0,25H

O603HaueHue [Ipumenenue
T KomOunanmumonnsiii snemeHt (oOmee 000-
3HAYCHHUE JIJIS DJICMECHTOB THITA CBEPTKH, H3-

OupaTenbHON CXeMBbl, mudpaTopa u ap.)

JlemmudpaTop

Peructp cnBura

CymmaTtop Ha /1Ba uucia

0,25H
25H| [
g
o)
0 T DJIEMEHT MaMsITh
5 MM
H e
. T
n IIpuopurerHas cxema
1
n T [IpuopuTeTHas cxeMa

CymmaTtop Ha N yucen
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JHomyckaercs YI'O ¢dyHKIIMOHAIBHBIX YacTell moBopaunBaTh Ha 90°, a Tak-
e COBMeIIaTh 0003HauYeHHs (DYHKIIMOHAIBHBIX YACTEH, €CJIM BXOJbl OJHOU IOJ-
HOCTBIO COOTBETCTBYIOT BXOAaM JApyrou (cm. pucyHok 3.41). Bayrpu YI'O ykasbiBa-
0T HAUMEHOBaHUe (DYHKIIMOHAJIBHOM YacTH U (WJIK) yCIOBHOE 0003HaueHue. Hanme-
HOBaHME U 0003HauEHUE (PYHKIMOHAIBHBIX YacTel, N300pakKeHHBIX IPSIMOYTOJIbHU-
KaMH{, PEKOMEHAYETCsl BIMCHIBaTh BHYTPb NPSAMOYIOJbHUKOB. COKpalleHHbIE WIN
yCIIOBHbIE HAUMEHOBAHUS JOJKHBI OBITh MOSCHEHBI HA MOJIE CXEMBbI B COOTBETCTBUU
¢ pucyHkoMm 3.41.

k ALI (1...12p — uHcpopmaumoHHble, 13p — S (3Hak), 14p — «CTpob», 15p — «ITyck»)

DD1 DD2 DD3 DD4
K1551D3 K1551D4 Kegonpiz | KseP12
ol | AW oo 0 it ; po| MPr Qo[ 51 [5—D0] CPr a0t oy
"I p1 01 D1 3 D1 Q1 pp| 17101 Q1 oo
A1 02 A1 D2 Q2 25 D2 Q222
D2 03 — D2 4 D3 12 D3
04 5 D3 @rpgl [13 (D8 @3y
A2) D4 05 ] 6 D4 Q4 D75 D4 Q41—
065 V1 D5 Q5| el D5 Q5
A3 07 D6 Q6 71 D6 Q6
1Y pg ]
08 V2 8 p; a7 2] D7 Q7
09 — 17 )BT/B 16 W
| ;? V3 +*5B gz *5B Igup
ABLv/1 12 i 14— lpp 14_\gp
ATl Iy v4 c ] c )
18 15 18
e 8*\9 R 3npj* R 3in
K155/1H1
1 | A405.1 8 wa
3M1BB 3B | | ; "
16 WA

Pucynok 3.41 — Cxema snektpudeckas GyHKIIMOHAIIbHAS OJIOKA Memr(ppaTopoB

Ecnu He00X01MMO YTOUHUTH COOTBETCTBHE BXOJIOB U BBIXOJIOB ONPE/ICICHHBIM
4acTsM (PyHKIIMOHAIBHON YacTH, COCTABHBIE YACTH MOKA3bIBAIOT TOPU30HTAIBLHBIMU
JUHUSIMU C orpaHuuutessiMu. Pacnonaratot nuHun Haa (win) non YI'O coctaBHOM
yacTu (pUCyHOK 3.42).
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D(00-31)

Cwmerr. (00-31)
Ycran.
CoOpoc

Cxema HaualbHON YCTaHOBKU

F +1 100

EE— CT2CM

07

baza (03-11)
06 | 07

03 11V 00 07
[Iepenoum.
F—> 00 RGA 11
3amuch
Yrenue S
00 31
00 RAM
11
CnBur 00 31 RGD31
F ﬁf RGD
L | |
T 00 15 "16 31 !
aKT
0,00 015 1,00 1’15.
I 1] |
Cxema DCE MS MS
CHUHXPOHU3AIIU 00 15
| JII1(00-15)

IeF/03

PucyHok 3.42 — ®parMeHT cxeMbl ANeKTpUUecKor (QyHKIIMOHATBHON
1 poBOro yCTpOCTBA

3.17.3 TlpuHnunuanbHbIe CXeMbl UMEIOT OyKBeHHO-IM(poBoit koa 3. JIBo-
WYHBIC JJOTUYECKHE JIEMEHTHI Ha cxeMe n3o0paxaror B Buae YI'O, MOCTpOCHHBIX I10
npasuiam, yctanoBiaeHHbIM ['OCT 2.743-91 (pucynok 3.43).

Homepa KOHTaKTOB yCTPOMCTB YKa3bIBAIOTCS HAJ JUHUSMU CBSI3H PSIJIOM C CO-

OTBETCTBYHOIIMMH Y['O JTIOTHUECKUX DIIEMEHTOB.

[IpuHuMnManbHAsg cxeMa ¢ 0003HAYCHUSIMU AJIEMEHTOB HU(PPOBON BBIYUCIIH-

TEJIbHOM TEXHUKH MOKa3aHa Ha pUCyHKe 3.44.
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§ § O603HaqeHue Bpews, mkc
f % cueHana
00 01 02 03
1 TAKT i i i
- = — =~ Rm—
3 YCTAH {
4 CMELL|(00-07) {
5 CT2CM CM CM [+1 CM+|2
6 BA3A(03-11)
7 RGA BA| 3A+ | CM BAl3A+ [CM+1
8 lEPETIOJIH
9 D(00-31)
10 SAMNCb =
11 YTEHWE
12 RGD
13 DCE MS T
14 DI1(00-15)
15 CBPOC
T ™

Pucynok 3.43 — Bpemennas nuarpamMma paboThl IEPPOBOTO YCTPOUCTBA,
MPUBEJICHHOTO HA pUCYHKE 3.42

[Ipu Gonbuioi rpaduyeckoil HACBHIILIEHHOCTH JIMCTOB JAOIYCKAETCS IEIUTh
[0JIE JINCTA HA KOJOHKHM, PSAJIbI, 30HBI WJIM NPUMEHATh METO KoopauHart. Ilpu ne-
JIEHUU TIOJIS JIUCTA HA 30HBI KOJIOHKM 0003HA4yaloT 10 BEpXHEH KPOMKE JIHCTa clie-
Ba HAIIPaBO NOPSIAKOBBIMM HOMEPAMH C MOCTOSIHHBIM KOJWUYECTBOM 3HAKOB B HO-
mepe (00, 01, ..., 10, ..., 20), a psapl — O BEPTUKAJINA CBEPXY BHU3 MPOMUCHBIMU
OykBaMM JIaTUHCKOTO ajdaBuTa 3a HCKItoueHueM OykB | 1 O B COOTBETCTBUM C
pucyHkom 3.45. lllupuHy KOJIOHKM NPUHHUMAIOT PaBHOM IIMPUHE MHUHUMAIbHOTO
ocHoBaHus nons YI'O snemMeHTa, a BBICOTY psiia — PaBHOM MHUHHUMAJIbHOM BBICOTE
YT'O. OGo3HaueHne 30HbI COCTOUT U3 0003HAYEHUA psia 1 0003HAUYECHHS KOJIOHKH,
nanpumep B01, C10.
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3.18 Cxembl B TexHH4YeCcKoii JokymMeHnTauuu ACY

OO61mue TpeOoBaHUS K BBIMOJHEHUIO CXEM B TeXHUYECKON JokymeHTanuu ACY
ycranaBiauBaeT ['OCT 24.302-80, cormacHO KOTOPOMY KaKIblii THUIT CXEM HMEET
CBOM KOJ: (pyHKIMOHANbHAs (Ko 4A), opraHu3aliOHHON CTPYKTYpHI (koa 4b), aB-
TomMaTu3auuu (kox 4B), npuHuunuansHas (koa 4/1), cTpyKTypHas KOMILIEKCA TEXHU-
yeckux cpeactB (kop 417), coeqMHeHU BHEIIHUX NMPOBOOK (koA 4E), moakioueHuit
BHEIIHUX MPoBOJOK (ko 4)K) u np.

TpeboBanus k cxemaM U nOpuMeHsiemMbiM YI['O perisamMeHTHPYIOTCS:
['OCT 2.702-2000, I'OCT 2.708-81, TTOCT 19.002—80 u I'OCT 19.003-80.

Ycaosabie Tpaduueckue 0603HaUeHHS TexHUYeCKUX cpeacTB ACY B COOTBET-
ctBuu ¢ 'OCT 24.303—-80 mpuBenens! B Taduie 3.26. Pazmepsr YI'O ycTaHOBICHBI:
b=15a;a=10(15; 20 mm). Conepkanre COOOIIECHUH M(HUIN) CUTHAJIOB YKa3bIBAIOT
YCIIOBHBIMHU 0003HAYEHUSIMH HA CBA3SX MEXAY JIEMEHTAMU CXEM.

Tabnuna 3.26 — [IpuMepsl 0003HAYECHHS] TEXHUUYECKHUX CPEJICTB

O6o3HaueHue HaumenoBanue
©
[q\]
- .
KowmmtekcHoe yctpoiicTBo (0011ee 0603HaUCHHE)
1,2b
YerpoiicTBo (0011ee 0603HaUCHHE)
b
0,2a
. [{udpoBast BEIYNCIUTEIbHAS MAITHA
b
0,2a

Marina epopanuoHHOTO BEIYUCIUTEIBHOTO
AN KOMILIEKCA
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[Tponoinkenne Tabauusl 3.26

O6o3HaueHue HaunmenoBanue
0,2a
© |
AHasoroBasi ¥ aHaJIOTO-1IU(POBast MaIlIMHA
b
©
N-\
S =
o o
YeTpolcTBO TEpMUHATIEHOE
b
8 b
o
YCTpOorCTBO NOATOTOBKH TAHHBIX
(4
0,2a
//\
© Crnenunanu3upoBaHHas BRIYUCIUTEIbHAS MAIlIMHA

Monynstop, nemoaynsitop 'OCT 2.737-68
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[Tponomxenue Tadauibl 3.26

O6o3HaueHue HaunmenoBanue
© | Crannus tenedoHHas aBTOMaTHYECKasi, HAIPUMEP
AIEKTPOHHON CUCTEMBI
b ['OCT 2.739-68

0,7a
X

CraHIust TOMCKOBOTO YCTPOHUCTBA
['OCT 2.754-72

0,9a

X
0,5a

Tabio JJIA BBI3OBa IICPpCOHAIA

0,5a

BrruncianutenbHBINA KOMILJIEKC

ATl
[Tepenaromuii aOOHEHTCKUI MYHKT (HA HECKOJBKO
YCTPOMCTB)
*~—>
Q Hakonutens Ha MarHUTHOM JI€HTE
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ITponomkenue Tabauibl 3.26

O0o3Hauenue HaunmeHnoBaHue

\ / Y CTpoHCTBO yNIpaBiAEHUSI HAKOTMUTEIIMHU

Q

BriBogHOE neyaTaroniee ycTpomucTBo

a
0,3a

YeprexxHblit aBTOMAT (TpadOIOCTPOUTEIND )

L
L
YCTpOUCTBO CONPSAKEHUS
a
BoruncnurenbHas 3eKTpOHHAS KIaBUIIHAS
ManinHa
KoHnuentparop
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[Tponomxenue Tadauibl 3.26

OO0o3HaueHue HaummMeHoBaHue

QE Y CTpoiicTBO 3alIUTHI OT OMIMOOK

KomnupoBanbHO-MHOXUTENBHOE YCTPOUCTBO

O‘O

<> IIpoueccop

3.19 I'paduueckuii maTepuas JTUIIOMHBIX padoT

['paduueckuit MmaTepran TUIIIOMHBIX pa0OT BBIMOJIHSIETCS B BUJIE TIAKATOB TIO
['OCT 2.605-68. Ha mmakaTel MOTYT BEIHOCHTBCS MaTeMaTH4deckue (popMyIibl, Tad-
JIUIBI U BCE BUJIbI WJUTFOCTPALIMM: YEPTEKH, CXEeMbl, rpadUKH, OCHUIJIOTPAMMBI, ITUK-
JI0- ¥ TAKTOIPAMMBI, SKpaHHble GopMbl, poTorpaduu u 1. 1. [Tnakaram npucBanBaeTt-
cs 1ByXOykBeHHBIN KoJ [1JI 1 OHU BBIMOJIHSIIOTCS B COOTBETCTBUU C TPEOOBAHUSIMU
pas3nenoB 2 u 3.

Kaxnpiii mnakar noymkeH uMeTh Ha3BaHue. Ha3BaHus BceX MJIaKaTOB BBIMOJ-
HAIOTCA €AMHOOOpa3Ho, T. €. BhICOTa OYyKB, TUI IIpuUdTa, TOJIIHUHA JUHUNA U KOH-
TPaCTHOCTh Ha BCEX IUIaKaTax JIOJKHBI OBITh OJITMHAKOBBIMHU.

VYri0BO# mITAMI pa3MeniaeTcss Ha 00OpOTHOM cTOpoHe Iakarta. [Ipu Beimoii-
HEHUHU TIJIAKaTOB C TOMOIIBIO Tpaduueckux ycTpoucTB BhiBoja [I9BM yrioBbie
HITAaMITBl ¥ BCE€ HAJAMKCHU BBINOJNHSIOTCS ToJibko Ha [I9BM. [lomyckaeTcsi yrioBbie
IITaMIIbl BBITIOJHATH B BUJIE OTAEIBHOTO JIOKYMEHTa COOTBETCTBYIOLIErO pa3Mepa U
aKKypaTHO HaKJIeMBaTh Ha 0OOPOTHOM cTOpoHE iakara. [Ipu 3TOM Bce Haamucu u
3arnoJiHeHrE Tpad yriioBOro mramra BhIIOJHSAIOTCS TOJIBKO C TOMOUIBIO IPUHTEPA.

[Ipumep odopmieHus nuieBo U 0OOPOTHOW CTOPOH IUTaKaTa MPUBEIEH Ha
pucyske 3.46.
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Monens pobora SCARA

[lepBoe u BTOpOE 3BEHBS

r
>’\
>

Ly

(A
0
/

/

Y

Ly

g

4

2
L

x = f3(dy, o, 1) = Lycosgy + L, cos gy,
y=fy(t, b 1) = Lysing, + Lysingy,

KunemaTtnueckas Moaenb

Tpetbe 3BeHO

G

Z=17y+A0g

YeTBepToe 3BEHO

/
[
a 0

Oy =y + Ay

HCpBOC, BTOPOC U YETBCPTOC 3BCHBA

Y

L1

g

e

L2

(A

J4

X

X =L;cosq; + L,cos(g; +q,) +tcos(g; +0, +03)

y =L;sing; + Lysin(gy + g,) +tsin(qg; + 9, +0d3)

CuctemMbl KOOpAMHAT

Los

O

Ly

Xo

Z;
X1
L,
‘ ’ EX2
L3 éB
L, Xa
S

2y, 23, 24

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

JInuesas cropoHa

Pucynok 3.46 — IIpumep odopmienus niuakara
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FYUP XXXXXX XXXIIT1

Jlumepa| Macca Macwma6|
Uaml JI.| Ne dokym. |[l1odn. |Hama MoOenb po6oma
Paspa6. |Cmydenm T
pos. Pykosodumerib SCARA
T.koHmp. | KoHCyrnbmanm Toam | o

PeueHs. | PeueHsenm
H. koHmp.|HopmokoHmponep|
Yme. 3as.kapedpol

CY, ep. 422401

OG6opoTHas CTOPOHA
Pucynoxk 3.46, nmuct 2



MHNPUJIOKEHUE A
(o0si3aTesibHOE)

IIpumep opopmiieHnsi 3asiBJICHUSI HA YTBEP:KIeHHE TeMbl TUIIJIOMHOTO

npoekra (padorsl) (kK myHkry 1.1.6)

3aB. kapenpoit CY MapkoBy A.B.
cryaenra rp. 122401

Pr16akoBa HUrops BanoBuua

(bamumust, UMs1, OTYECTBO)

Mo6. tenepon  +37529 613 90 14

JAABJUEHMHUE

[Ipomry yTBEepAUTH TEMY AUILIOMHOTO MPOEKTA (JUTIIIOMHONU pabOTHI)
(HyHO€ IOJTYEPKHYTh)

AI[aHTI/IBHaSI TCICMCTPHUYICCKAA CUCTEMA

« » 202 r. IMoamuce

(mara)

PykoBoautenb  Menemko Makcim AjekceeBud,

KaHJ. TEXH. HAYK, IOLECHT

(®UO monHOCTHIO, YUCHAS CTEIICHD, 3BaHUC)

Mecro padotel  PVYII « MunHcKuii aBTOMOOUIBLHBIN

3aBO»

JIOJUKHOCTh  BEAYILMIA UHXKEHEP

Mo6. tenepon  +37529 71511 15

«Coenacern pykogooums OUNJIOMHBIM NPOEKMUPOSAHUEM »
[Toanuck pykoBOIUTENS

C Boimyckarolieit kadeapoii corimacoBaHo « » 202 r.
(mara)

PykoBoautens npeauIuioMHoM npakTuku  [loonuce N.N.MBaHOB
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MHNPAUJIOXKXEHUE b
(o0s13aTesIbHOE)
IIpumep odopmiieHHs] TEXHHYECKOTO 3aJaHHUs 1O TUIIJIOMHOMY
npoekty (padore) (k mynkry 1.1.10)

BEJIOPYCCKUI T'OCYJJAPCTBEHHBINM YHUBEPCUTET UHOOPMATHUKH
N PAJJNODJIEKTPOHUKHU

Kadenpa cucrem ynpasieHus

YTBEPXAIKO
3aBenytromuit kadenpoit CY
A.B. Mapkos
« » 2024 1.
3AJIAHUE
M0 TUTNIOMHOMY TIPOEKTY (padote)
OOGyuaroremy HWBanoBy MBany MBaHoBHYY
(dbamunust, cCOOCTBEHHOE UMSI, OTYECTBO (€CITH TAKOBOE UMEETCS))
Kypc 4 VYyeOHas rpymma 022401

Tema IUIIIOMHOTO MPOEKTa
CucreMa mporpaMMHOTO yIpaBiieHus (ppesepoBaHUuEM
(HaMEHOBaHUE TEMBI)

VY TBepkaeHa MPUKA30M PEKTOpa 21.03.2024 Ne 614-c

HcxonHble JaHHBIE K JUIITIOMHOMY MPOEKTY

Yceunue pesannsa Fp = 5 xH: MUHUMaIbHBINA JuaMeTp o00pabaTrbiBaeMOil OKPYIKHOCTH
Dmin = 100 MM; MakcHMaJIbHasT KOHTYpHAasE CKOPOCTh 00paboTKH Vpmax = 0,02 m/c; macca
HCHOJHUTENbHOTO MexanusmMa m = 720 kr; asurarenau — IIBB-112 wM:; mar BuHTaA
P =10 MM; cwiia mpeaBapuTeIbHoro Hatsra raku Fy =120 H

[lepeyens momyiekamux pa3padOTKE BOIMPOCOB WM KPAaTKOE COJepKaHUE pacyeTHO-
HOSICHUTEIbHOU 3aIUCKU

BBenenune

1 Cucrema UITY rpymnrmoii cenapaTHbIX CIESISIIMX IIPUBOIOB hPE3EPHOro CTAHKA.

2 CHUHTE3 CUCTEMBI COTJIACOBAHHOI'O VIIPABJICHUS.

3 TexXHHMKO-’KOHOMHYSCKOEC 0OOCHOBAHHE MPEUIOKECHUM M0 COTJIACOBAHHOMY VIIPABJICHUIO
IIPpHUBOJaMHM.

JakirroueHue
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[Tepeyens rpaduyueckux MarepuaaoB (C TOYHBIM YKa3aHHEM O0s3aTEIbHBIX UYEpTEkKEHd M
rpauKoB):

Yeprex obmiero suaa (BO) — dopmar Al, aucr 1.

DyHKIMOHAJILHAA CXeMa CIIEIEro diekTponpuBoaa (92) — dopmar Al, aucr 1.
CTpyKTYpHBIE CXEMBI VIIPABJIEHHUS IPUBOJAMHU IIPU aBTOHOMHOM U COIIACOBAHHOM
yupasiieHnu (91), dopmar Al, jucr 1.

Cxema aropuTMa corjiacoBaHHoro yrpasiienus npusogamu (I11/1), dopmar Al, jgwucr 1.
PacueTHble rpadUKH TPACKTOPUH ABMXKEHHSI KOOPJAHMHATHOI'O CTOJA C JAETAJBI0 M DKCIIE-
puMeHTaiabHble 3aBucuMoctu (PP), dopmar Al, nmucroB — 2.

KoHcynpTaHThI 110 JUIIIIOMHOMY MPOEKTY (C YKa3aHUEM pa3/esioB, MO KOTOPHIM OHU KOH-
CYJIbTUPYIOT)

Iletpos II.I1. — pa3men 5.

Baceukun B.B. — pazgens! 1, 2, 3.

Kpvrckas M.A. - HODMOKOHTPOJIb.

[IpumepHbIil KaneHaapHbIi rpauK BBIIOIHEHUS AUILIOMHOTO ITPOEKTA
KAJIEHIAPHBIN ITJIAH

HaumMeHoBaHue 3TanoB JUILIIOMHOTO IIPOCKTa
CpOK BBIIIOJIHCHUS OTalla HpI/IMe‘IaHHe

(pabots1)
1-s onporieHTOBKA (pasnensl 1, 6) 14.04.2024-18.04.2024 30 %
2-s1 ONIPOLICHTOBKA (pa3nensi 2, 3, 4, 5, 6) 02.05.2024-05.05.2024 60 %
3-1 ompoIieHTOBKa (pa3aensl «BBenenue», «3a- 23.05.2024-25.05.2024 90 %

KIItoueHue», «CIMCOK UCIOJIb30BAHHBIX HCTOY-
HUKOBY», IPUJIOXKEHHUS, TpadudecKuil MaTepua)

Koncynpranuu no opopmienuto rpadpuyeckoro ¢ 21.03.2024 ExxenenenbHo
MaTepHala U HOSCHUTEIbHON 3aliCKH, HOPMO- COI'JIACHO
KOHTPOJIb rpaduky
Hrorosas npoBepka rOTOBHOCTH JUIIOMHOTO 01.06.2024-02.06.2024 100% Co-
NIPOEKTa Ha 3acelaHiH padoyeil KOMUCCHUU Ka- TJIACHO Tpa-
denpsl CVY u gonyck K 3ammre B 'OK buky
Penien3upoBanne AUMIIOMHOTO TIPOEKTA 01.06.2024-13.06.2024 CornacHo
pacropsixe-
HUIO
3amuTra JUIIOMHOTO MPOEKTa 15.06.2024-26.06.2024 CormacHo
MIPHUKa3y
JlaTta BbIJ1auM 3a1aHUS « » 2024 r.
CpoK caaym 3aKOHYEHHOTO JUIIJIOMHOTO TTPOEKTA « » 2024 1.
PykoBoauTenb TUIIOMHOTO MPOEKTA B.A.3asrm
IIOAIIMUCH

[Toammces oOy4aromierocs

Jara « » 2024 r.
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Ipumep opopMiIeHUSA TUTYJIBHOIO JUCTA NOACHUTEIbHON 3AIIMCKH
K JHILIOMHOMY NPOEKTYy (padoTe)

MunucrepcTBo 00pa3oBanus Pecryommku benapych

_Vupexaenue o0pasoBaHHs
BEJIOPYCCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET
NHO®OPMATUKU U PAIIMOSJIEKTPOHUKHA

®dakynbTeT UHOOPMAIMOHHBIX TEXHOJIOTUHN U YIIpaBICHUS

Kadenpa cucrem ynpasieHus

K 3awume oonycmumy:

3aBenyromuii kadenpoit CY
A.B.Mapxkos

[TOACHUTEJIBHAS 3ATIMCKA
K JIMTUIOMHOMY TIPOEKTY (pabote)
Ha TEMY

JIASBEPHASI CUCTEMA ABTOMATHYECKOI'O
CONPOBOXIEHUA 110 HAITPABJIEHHUIO

BI'VUP JIT 1-53 01 07 01 064 113

CryneHnr B.M.Cunopenko
PykoBonutens H.I1.2KypaBcknii
KoncynpTanTsr:

om kagheopwvr CY A.B.IlaBynoBa

1O 9KOHOMUYECKOU Yacmu I'.B.XaputanoBuu
HopmokonTponep M.A.Kpyrickas
Penensenr N.I1.11BanOB

Munck 2024
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OBOPOTHASA CTOPOHA TUTYJBbHOI'O JIMCTA

Pemennem paboueii komuccuu
JOMyIIeH(a) K 3allUTe TUIIOMHOTO MPOEKTa

[Ipencenarens pabodeit KOMUCCHH

Tonmuce Wunnmans: v hamums

«__ »wuwoHxa 2024 r.
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HPUJIOXKEHMUE T’

(o0s13aTeIbHOE)

Ipumep opopmiieHus nepeyHsi 3j1eMeHTOB (K nyHKTY 1.2.18)

1os3. s
3
0B, Haumenosanue S Ilpumeuanue
Konaencatopsl
C1 Ywun Tantanoseiii B-6.3 B 10 Mx® + 20 % 1 Epcos
C2,C3 Yun kepamuueckuii 1206-Y5V-0,1 mx® £80 — 20 % 2 Epcos
C4...C17 Yun kepamudeckuii 1206-NPO-39 nd + 5 % 14 Epcos
C18...C22 Yun tapranossii C-6.3 B 22 Mx®d + 20 % 5 Epcos
MuKpOCXeMbI
DAl AD7705BR 1 Analog Devices
DA2 ADR127AUJZ-R2 1 Analog Devices
DA3 TPS60111PWP 1 | Texas Instruments
DD1 ADG659YRU 1 Analog Devices
DD2 C8051F310 1 Silicon
Laboratories
DD3 IN74HC273ADW TV Pb 14513714.004-07-95 1
DD4 DS1305EN 1 Maxim
DD5 AT45DB642D-TU 1 Atmel
DD6 IN74HC14AD TV Pb 14513714.004-02-95 1
DD7 IN74HC74AD TV PB 14513714.004-03-95 1
GB1 barapes nutueBas CR1220|1HF 1 Panasonic
I'YUP XXXXXX XXXIID3
Hzm |Jlucm| Ne ooxym.| Tloon. Ylama
Paspab. Heanos Jlum  Viucem Ylucmos
1Ipos. Ilempos ‘ T ‘ 1 36
Txoump. | Cudopos Ilnama 610ka usmepenus
H.xonmp | Kpyckas Ilepeuens s1emenmos OTT, 2p. 510205
Vme. Muwirxun
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Hos. Haumenosanue 3 Ilpumeyanue
0003Hay. N
HA1l 3BoHOK nbe3okepamuyeckuii 311-25 JIKI'K.433631.003 TY 1
PesucTopht
R1, R2 MF-25-2,67 xOm £+ 0,1 % 2 CummeTpoH
R3...R5 MF-25-249 Om + 0,1 % 3 CummeTpoH
R6...R11 | Yum 1206-10 kOm £ 5 % 6 Yageo
R12 Yumn 1206-220 Om + 5 % 1 Yageo
R13 Yumn 0805-10 Om £ 5 % 1 CummeTpoH
R14 Yum 0805-1 Om + 5% 1 Yageo
VD1...VD4| duon LL4448 TY Pb 07601151.004-94 4
VD5, VD6 | Crabmmmtpon BZV55-C6V2 TY PB 07601151.007-95 2
VD7 Juon MBRO530E1 ON Semiconductor
Fairchild Semicon-
VT1 Tpanzuctop FV303N 1 ductor
VT2 | Tpamsucrop NDT452AP 932-632 Farmel 1 Fa”"hgsc‘:’g;“'con'
XP1 BUJIKA HA IUIATY USB TYPE B C8317-04DFHSWO 1
42-708-98 ELFA
XS1 Poserka Ha uaty SD-52202-1617 1 | Molex Incorporated
ZQ1 Pesonatop kBapuessiii Q 1 MI'u MQ1-S-30/50 Jauch
2Q2 Pezonatop kBapuessiii Q 0,032768 MI'u MEA32-12.5-30 Jauch
Jlucm
I'VUP XXXXXX XXXII23 2
Hzm|Jlucm| Ne ooxym. Iloon. |/[ama
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MIMPUJIIOKEHUE [
(o0s3aTEIBHOE)
IIpumep odopmiieHns BeTOMOCTH TOKYMEHTOB K TUIIJIOMHOMY
npoekTy (K myHkTy 1.2.19)

Obosnauenue Haumenosanue Honomsumers-
Hble cée0eHUs

TeKCcTOBBIC JOKYMEHTHI

BI'VUP /11 1-53 01 07 064 I13 IMosicHUTENIbHAS 3aITUCKA 78 c.
OT3bIB pyKOBOAUTENS
Penienzus
AKT 0 BHEIpEHHUH
I'pacduyueckue JOKYMEHThI
o 5 qIry

I'VUP.421415.001BO pe3eerHH CTanoK e dopmar Al
OO0l BUI
b

CVIP.421415.002732 JIOK YIPABJICHHUS] THCTPYMEHTOM Dopyiar Al
Cxema (yHKIIMOHAIIbHAS 3JIEKTpUIecKast

CVIP.421415.00351 Cucrema ymipaBieHnus ppezepoBaHreM Dopyiar Al
CxeMa CTpyKTypHas 3JeKTpUyecKas
Cucrema ympapiaeHHS Ppe3epoBaHUEM

T'YIIP.421415.004T1]T yip dpesep Dopmar Al
Cxema anroput™ma QyHKIIHOHHUPOBAHUS
TpaexTopust IBI>KEHHS PEKYIIETO HH-

I'VUP.421415.005PP CTpYMEHTa ®opmar Al
Pacuernbie popmyiibl U rpaduxu
TpaexTopust IBI>KEHHS PEKYIIETO UH-

T'VIP.421415.006PP CTpyYMCHTA (DopMaT Al
DKCrepUMEHTAIbHBIC TAHHBIE
IIporpamma « CHUE

['YUP.421415.007T1]] porpamMa «/{pIniere, Dopvar Al
Cxema anropurma

Br'yup JI1 1-53 01 07 064 /{1

Hsm. | JL MNe doxym. Hoon. | Hdama Jlum  Vlucm | Jlucmos

Paspab. | Cmyoenm 08.06.09 | Cucmema npoecpammuozo ynpas- | T| 78 78

IIpos. Pyrosooumenb 10.06.09 JNleHus hpeseposanuem

T.xoump. | Koncynomanm 15.06.09 Bedomocmb OUNIOMHO20 Kageopa CY

HKOHmp. HOpMOKOHmpO/lep 16.06.09 npoexma 2p. 422401

Yme. 3as.kagedpoti 17.06.09
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IHPUJIO’KEHME E
(o0si3aTesibHOE)
IIpumep oopmiieHHs OT3bIBA PYKOBOAMTEIA JUIVIOMHOIO NMPOEKTA
(k mynkry 1.4.1)

OT3bIB
Ha JUTIJIOMHBIA MMPOEKT CTYACHTKH (paKyabTeTa HH()OPMAIIMOHHBIX TEXHOJIOTHUN
Y yIpaBJIeHUs yupexaeHus oopa3oBanus «benopycckuii rocy1apcTBEHHBIN YHUBEPCUTET
MH()OPMATUKU U PATUOITCKTPOHUKID)
Mockanenko Oabru HukomaeBHBI
Ha TeMy: «Cuctema nepenadu JaHHBIX)»

Ha Bpemsi TUIIIOMHOTO TIPOEKTUPOBaHUS Tiepea cTyaeHTKoi Mockanenko O. H. ObI-
Jla TIOCTaBJICHA 3aj/laya pa3paboTaTh BEICOKOCKOPOCTHYIO CUCTEMY MEpelaud JaHHBIX T10 3a-
HATHIM TEJIC(POHHBIM JTUHUSIM. TeMa SBISETCS aKTyalbHOM, T. K. MHOTHE aOOHEHTHI, UMEIO-
M€ JIOMa KOMITBIOTEPHI, JIsl BbIXOJAa HA KOJUICKTUBHBIE CETU IEpeaadyd JaHHBIX UMEIOT
TOJNBKO TeNePOHHYIO JUHUIO CBS3H, IO KOTOPOW MOTYT BECTUCHh MHTCHCUBHBIE Pa3rOBOPHI.
[Ipobnema «mociaeaHedt MUIKU» TPHU Pa3pabOTKE BHICOKOHAICKHBIX CHUCTEM Tepeaadyu JaH-
HBIX SIBJISIETCS. OCHOBHOM TP CO3JaHUU MTOJOOHBIX CHCTEM.

Mockanenko O. H. Ha ocHOBaHMHM aHaJM3a OOJBIIOTO KOJIWMYECTBA CIEIIHATHU3UPO-
BaHHOM JIUTEpaTyphl MPOM3BENIa BHIOOP YACTOTHOI'O JMAra3oHa IS Nepeiaadyd JaHHBIX B
000WX HaIpPaBICHUSIX U MPEJIOKIIA I MOBBIIMICHHS JOCTOBEPHOCTH Mepenadynd nHpopma-
[IUU IPUMEHHUTH PEIIAIOIIYI0 OOpaTHYIO CBSI3b.

B nporiecce mpoekTupoBaHus ObUTH pa3padOTaHbl AJITOPUTMBI PYHKIIMOHUPOBAHMUSI,
CTPYKTYpHBIE M TPUHIUIHAIBbHBIE cXeMmbl. CHcTema pa3paboTaHa Ha COBPEMEHHOM 3iie-
MEHTHO# 0a3e ¢ MCIOJIb30BaHUEM PiC KOHTPOJIIIEPOB.

[IpuBeneHHbIE pacueThl U MPOrpaMMHOE OOecIlieueHrne — ITO Pe3yabTaT BBICOKOA(]-
(dbexkTuBHON pabOTHl HAJ TEMOM U YMEHHS MCIOIH30BATh TEXHUYECKYIO JINTEPATYPy U MPH-
MEHSTh Ha MPAKTUKE 3HAHUS, TTOJIYYCHHBIE 32 TOJIbI 00YUYEHUSI B YHUBEPCUTETE.

PabGoTa Hag mpoekToM Bellach pUTMHUYHO M B COOTBETCTBUU C KaJIeHJIapHBIM Trpadu-
koM. [losicnutensHas 3anucka u rpadguueckuii Mmarepuan opopMIeHbl aKKYpaTHO U B COOT-
BercTBUU ¢ TpeboBanusimu ECK/I.

PesynbTaThl, OMydYeHHbIE B AUILIOMHOM IPOEKTE, UCIIOJIb30BaHbI B pa3paboTKe CH-
CTEMBI TIepeauu JAUCKPETHOW WH(OpMaIMU, KOTOpas PEKOMEHJOBaHa K CEPUITHOMY BHI-
MyCKY, O YeM CBHUJICTEIHCTBYET AKT BHEAPCHHUS, MPUIaraeMbIil K MOSCHUTEIHHOM 3aIMCKe.

Jumomusiii mpoekT Mockanenko O. H. cCOOTBETCTBYEeT TEXHMYECKOMY 3aJaHUIO,
OTIUYaeTCS TIIYyOOKOW MpOpabOTKOW TEMBbI M BBIIIOJIHEH C MPUMEHEHHEM COBPEMEHHBIX
MIPOTPECCUBHBIX TEXHOJIOTH.

Cuwrato, yto Mockanenko O. H. ocBoma TeXHUKY WHXEHEPHOTO TMPOCKTUPOBAHUS TEX-
HUYECKHUX CHCTEM, IMOJI'OTOBIICHA K CAMOCTOSITEbHON pabote 1o crermanbHocT 1-53 01 07
«HbOpMaITMOHHBIE TEXHOJIOTHH U YIIPABIICHHE B TEXHUYECKUX CUCTEMaxX» U 3aCITy KUBAET MPH-
CBOCHUS KBATU(UKAIIMH HHXKEHEPa 10 MH(OOPMAITMOHHBIM TEXHOJIOTUSIM U YIIPABIICHUIO.

PykoBomurens npoekra:
I-p TEXH. HAyK, HAYaJIbHUK CEKTOpa

uHpopmanonHbIx TexHoioruit HAH benapycu M. H. Peyt
IO CH

23.01.09
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NPUJIOKEHUE K
(o0s13aTesIbHOE)
Ipumep opopmieHus peleH3Un HA AUIIJIOMHBIN MPOEKT
(xk mynkry 1.4.7)

PELIEH3UA
Ha JUIUIOMHBIN MIPOEKT CTyAeHTa (PaKyabTeTa HH(POPMALIMOHHBIX TEXHOJIOTHIA U YIIPaBJICHUS
yupexaeHus: oopazoBanus «benopycckuit rocyjapcTBEHHBIH YHUBEPCUTET UH(DOPMATUKH
U paguodnekTpoHukn» Panesuua Ceprest FIBaHoBuYa Ha TeMy:
«YCTpOCTBO KBAHTOBO-KPUNTOIPaGHUECKOTO 3aKPBITHS HHPOPMALIUN

Jurutomubiid ipoekT ctynaeHTa PameBuya C. M. cocTOUT U3 ceMH JHCTOB TpadudIecKoro Ma-
Tepuasia u 161 cTpaHuibl TOSICHUTEIBHON 3aMUCKH.

Tema mpoekTa SBISETCS aKTyalIbHOM M TIOCBSIIEHA Pa3pabOTKe CUMILIEKCHON ¢ aCHHXPOHHO-
CUHXPOHHBIM PEXKHMOM Tepeavr, C KBAHTOBO-KPUIITOrpapuIeCcKol 3ammTol nHpopmarmu (1aH-
HBIX U PEYM) CHCTEMBI Tepenaun udppoBoi uHGpopmanuu. PaspaboTka qaHHOTO yCTpOHCTBa 00Y-
CJIOBJICHA HEOOXOJAMMOCTBIO CO3/IaHUS CPEJICTB CBSI3U, HAJCKHO 3alIUIIEHHBIX OT HECAHKI[HOHUPO-
BaHHOTO JIOCTYIIA.

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

B nosicauTeIbHOM 3amMCcKe JOCTATOYHO IOJTHO CAeNIaH 0030p COBPEMEHHBIX KpUIITOTpaduye-
CKMX METOJIOB T€HEpPALMH CEKPETHOTrO KJIF0Ya, YETKO M3JI0KEHBI METOJbl T€HEPALMH CEKPETHOTrO
KJIF0Ya B KBaHTOBOM kpurnrorpaduu. Pazpaboransl cxema NpoABMKeHUs HH(OPMAILIUK B KBAHTOBOM
KpunTorpaduu, KOHCTPYKIUH MEePelaolero U MPUHUMAIOIIEr0 YCTPONUCTB; BHIOPAHBI HCTOUYHUK U
JNETEKTOpP €IUHUYHBIX (POTOHOB; MPEJIOKEH MEXAHU3M, YIPABJISIONINI NOJIsSpU3aIeil oTIpaBse-
MBIX B KaHAJI CBSI3M ()OTOHOB, KOTOPBI OCHOBAH Ha MCIOJIb30BAHUU OMMOP(HON MHE303JIEKTPHYC-
CKOM OaJIKM B Ka4eCTBE MHUKPOUCIIOJIHUTEIIBHOrO ycTpoiicTBa. [IponsBeieH BEIOOp MeToa mepeia-
YW JIBOWYHBIX CHTHAJIOB, pa3pa0OTaHbI aIrOpPUTMbI (PYHKIIMOHUPOBAHUS, CXEMBI CTPYKTYpPHBIC U
NpUHIMIIKAATIBHBIE. B mpoekTe mpuBeneH TyOOKUl aHAMUTUYECKUN 0030p HAyYHO-TEXHHUYECKON
JUTEPATYPBI, TJ€ PACCMOTPEHBI BCE BOIIPOCHI, KACAIOIIMECS TEMBI ITpoekTa. [IprBeaeHHbIe pacueTsl
U MPOrpaMMHOE oOecriedyeHre CBUETENLCTBYIOT O MIyOOKHX 3HaHUAX cTyaeHTa Panesuua C. 1. B
00J1aCTH TIPOCKTUPOBAHMSI MOJOOHBIX CHUCTEM, YMEHHUU pabOTaTh ¢ TEXHUUYECKOU JUTEPATYpoOul U
MPUMEHSATH Ha MPAKTUKE HAanOOJIee pallMOHATBLHBIE PEIICHUS.

[To kaxxIoMy paszeny U B IEJIOM MO JTUINIOMHOMY MPOEKTY MPUBEICHBI apryMEHTUPOBAHHBIE
BBIBO/IBI.

[TosicuutenpHas 3amucka U rpaguueckuii Marepuan ohopMIIEHBl aKKypaTHO M B COOTBET-
ctBuu ¢ TpedboBanusmMu ECKJI. Cunrtaro, 4To mnpencTaBieHHbIE MaTepPHalbl MOTYT OBITh UCIONB30-
BaHBI MPU Pa3pabOTKE MPOMBIIIIEHHBIX CHUCTEM, a TaKXKe CTYyJACHTaAMH TPU HU3YyUYEHUU COOTBET-
CTBYIOIIIUX PA3/CNIOB TUCHUILTUHBI « Teopust nepenaun HHGOpMAITHN.

3ameqaHus:

— IpU pacyeTe YUClIa CTPOUTENBHBIX JUIMH B BbIpakeHUH (7.1) AnuHA pereHepaTHBHOTO
yuactka npussTa 80 kM, B TO ke Bpems o T3 paccrosinue nepegaun 10 100 km;

— IMIPU pacyeTe NOMEXOYCTONUMBOCTH HE YKa3aH TUII TOMEX, KOTOPbIE ACUCTBYIOT B JIMHUU CBSI3H;

— IIpHU pacyeTe y3/1a TaKTOBOW CHUHXpoHU3amuu (C. 89) OTCyTCTByeT OOOCHOBaHHME BBIOOpA
JeCATUTAKTHOTO peructpa capura DD3.

B menoM AUTMIIOMHBIA TTPOEKT BBITIOJHEH TEXHUYECKU TPAMOTHO, B MOJTHOM COOTBETCTBUH
C TEXHUYECKHM 33JJaHUEM Ha MPOEKTUPOBAHME U 3aCIyKUBAET OLIEHKH JeCSITh 0AllJIOB, a TUILIOM-
Huk PaneBuu C. U. — npucBoeHus kBauUKaIy HHKEHEpa 0 aBTOMAaTHYECKOMY YIIPaBIICHUIO.

Penenzent
KaHJI. TeXH. HayK, nmpodeccop
kadenpst UTAC BI'YUP M. I1. PeBotiok

OAIMUCHh

23.01.09
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MHNPUJIOXKXEHUE U
(cmpaBo4YHOE)
IIpumep odopmileHUs aKTA BHEAPEHUSA Pe3yabTATOB IMIIJIOMHOTO
NMPOEKTA B YUeOHbII Mpo1ecc
(k mynkry 1.5.3)

YTBEPX/IAIO
[IpopekTop no yue6Hoii paboTe
B.A.Pri6ak
20 T

AKT BHEJIPEHHA

pe3yJIbTaTOB AUILIOMHOTO MPOEKTa B YYEOHBIN MPOIece

MpbI, HUKETOANUCABIINECS: HAYAJIBHUK Y4€OHO-METOIMYECKOTO YIIPABICHUS
, 3aMECTHUTENb JIeKaHa (pakyJabTeTa MHPOPMAIIMOHHBIX

TEXHOJIOTUH M YIIpaBJIeHUs 1O y4eOHOU paboTe , 3a-
BeyIomuid Kadeapoii cucteM ymnpasieHus MapkoB A. B., ¢ oHO# cTOPOHBI, U HC-
IIOJIHUTEIIb , CTYJIEHT TIp. , C IpYroy CTOPOHBI, CO-

crapuin Hacrosamuii AKT BHE/IPEHUS pe3ynbTaToB AUIIOMHOTO MPOEKTA Ha
TeMy: «¥Y cTpoicTBa IU(PPOBON MOTYJISAIUN U JEMOIYJISIITUNY .

Ilo pesynbmamam, noayUeHHLIM 8 OUNJIOMHOM HpPOeKme, NOO2OMOBGIeHbl Me-
moouyecKkue yKazanus, nocmaeiera aabopamopras paboma «L{ugposvie 6udvt mo-
oyrayuuy no oucyuniuve «lenemexanuka» Onsi CMYyOeHMO8 CHEYUAIbHOCMU
1-53 01 07 «Hngpopmayuonuvie mexnonocuu u ynpaeieHue 6 mexHu4eckux cucme-
maxy, pazpabomana mMemoouxKa UCCie008anusi CHeKMpPO8 CUSHALA U NOMEXOYCMOU-
yusocmu, NPeodloHCeHa MemoouKa 2eHepupo8aHus UHOUBUOYAIbHBIX 3A0AHUU.

Yuebnwiii 2¢hghexm pabomul 3axknouaemcs 8 noGbIUEHUU YPOBHSI NOOSOMOBKU
CMYy0eHmos 8 0o1acmu meopuu nepeoayu UHGOpMayu.

1. Hauansauxk YMVY Hcnonaurens

INOAIHNCH HMHUIAJbI, q)aMI/IJ'H/ISI IO CH HWHUIAJIbI, (l)aMI/IJ'II/IH

2. 3am. nekana no ydeOHoit padote DUTuyY

INOAIHNCH HMHUIAJbI, q)aMI/IJ'H/ISI

3. 3aBeayromuit kadgeapoit CY
A.B.Mapkos

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

CnpaBka
O BHEJPEHUHU PE3YyJIbTATOB TUIUIOMHON pabOTHI
Ha TeMy: «Cuctema o0ydeHHs KaTuOpOBKH pOOOTOBY
cTyaeHTa (haKyiabTeTa HHHOPMAITMOHHBIX TEXHOJIOTHI U YIIPaBICHUS
yupexaeHus: oopazoBanus «benopycckuil rocy1apCTBEHHbII YHUBEPCUTET
MH(POPMATUKU U PATUOITCKTPOHUKI
Knumunka Anekcanapa CepreeBruua
B pou3BOJICTBO Ha PYII « MUHCKMI 3aBOJ] aBTOMATUYECKUX JIMHUM

P33pa6OTaHHOG IIporpaMMHOC oOecrnicueHue u MCTOJHKa KaJII/I6pOBKI/I IIPUMCHC-

HBbI B CUCTEMC YIIPABJICHHA IIPOMBIIIJICHHBIMHA pO6OTaMI/I, 49TO IMO3BOJJINJIO 3HAYUTCIb-

HO COKpPATUTh BPCM:A Ha IIOATOTOBKY IIPOU3BOJACTBA.

3am. riaBHOTO MHX)eHepa M3AJI H.1. Munaun
noAnucCh
HavanpHuk niexa C.A. Cepreesn
noAnucCh
MIT
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HNPUJIOKEHUE JI
(o0si3aTesibHOE)
Pa3mMepsbl noJieil TeKCTa, pacinosioKeHne 3aroji0BKOB,

MOPSAAKOBOI0 HOMepa CTPAHUIIbI Ha JucTe hopmara A4
(x mynkram 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 (He MeHee 60 OYKB)

5 3HAKOB Bepxuee none 20 mm

250 MM (40 = 3 cTDOKH)

2 3ATOJIOBOK BTOPOI'O PA3IEJIA
MMPOJOJIKEHHUE 3ATI'OJIOBKA PA3IEJIA

IIpobenvrnas cmpoxa
2.1 3aroy10BOK mepBOro noapasaesia

BTOPOTO pa3jieia

L Ilpobenvrnas cmpoxa
TekcT nepBoro noapasaena

I IIpobenvHnas cmpoxa

2.2 3aroJ10BOK BTOPOro nojpasjiena )
IIpobenvrnas cmpoxa

2.2.1'TlepBbIil MyHKT TIOIpa3/ena

JleBoe moie 30 MM, HE MeHee

I Ipobenvnas cmpoka

2.2.2 BTopoii myHKT mojpasaena
BXOJIST CIEAYIOIIHE OJIOKH:

5 3HaKO
4—>a

6)

MPEABABISIIOTCS TPEOOBAHUS:

10 3HakoB 1) :

2) ;

B)

[Ipumeuanue —

[Tocnenusist ctpoka TeKCTa

5 3HaKOB
) TTosicHeHrEe CHOCKH

OT HIKHETO Kpas JHCcTa

Huxuee none 27 mum
110 KOJIOHIUGpHI 17 MM

23

!

[IpaBoe nosne 15 MM, HE MeHee

297 MM
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6 ZTAFOJIOBOK HIECTOI'O PA3JIEJIA

IIpobenvhas cmpoxa

6.1 3aroJ0BOK IMEpPBOTO MOIpa3/eiia MEeCTOro pasaeia

6.2 3aros0BOK BTOPOTo MOApas/iena MecToro pasena
[IpuBeneHHBI K Bally ABUIaTelsi MOMEHT
, BBIUKCIIsIEM 10 (popmyiie

MHCPLUHH HAarpy3Kku J . KT* M2

Ipobenvuas cmpoxa

v2 max 6.1
3, = (M +m,) 2 (6.1)
mp = (My Z)me max
I Ilpobenvnas cmpoxa
rae mp—
ma —

6.3 TexHUKO-3KOHOMUYECKHE TTOKA3aTeIIN MMPUBEICHBI B Ta0IHIIE 6.1.
Ipobenvras cmpoxa

Tabmuna 6.1 — Ha3zBanue TaOauIs!
Bropas cTtpoka Ha3zBaHus

IIpumeuanue —

I Ilpobenvuas cmpoxa
6.4

[Ipumeyanus

1

2

6.5
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HPUJIOKEHUE M
(o0si3aTesibHOE)
Pa3mepbl (popMyJ1 M MX PACIIOJIOKEHHE
B TEKCTE MOSACHUTEJIbHOM 3aNUCKHU (K MYHKTY 2.4.3)

IIpobenvhas cmpoka [}

dop" +d1pn_1+d2 pn_2 +K +d, 24 MM (6 UHTEPBAJIOB)

IIpobenvrnas cmpoxa Y

IIpobenvhas cmpoka A

y(t) =1J: K (‘C)[X(t —17)+n(t— ’C)]d‘c 32 mm (8 uHTEPBAIOB)
0

IIpobenvhas cmpoka

IIpobenvras cmpoka
b p"t+b,p"? +...4+Db,  p+b,
dop" +d;p"t+...+d, p+d,

IIpobenvhas cmpoka Y

e(p) =

32 mm (8 UHTEpBAJIOB)

Ipobenvras cmpoxa o A
Kyg (P)Sx(P)] [ Sni(P)
i=1
Kj*( p) = i 45 v (12 mirepanon)
m m m
Sx(P)| 2T 1Sn (P) |+ 115w (P)

i=1 k=1 i=1

K #i |

IIpobenvnas cmpoxa
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MNPUJIOXEHHUE H
(o0n3aTEIBHOE)
Ipumep opopmiieHHus cTPaHULBI MOACHUTEILHOMN 3aIIUCKH
¢ WJIIOCTPAIUeH, PACIoJIOKeHHOM MesKay ad3anamMmu
(x myHKTY 2.5.3)

B nudpoBoil cucteme ynpaieHHs, CTPYKTypHasl cXemMa KOTOpoi n300pakeHa Ha pu-
CYHKe <HoMmep pucynka>, Berauciutesb CP momonnen cnenuansHoi cekmmeir CPS miist BbI-
YHUCIIEHUs] KOJOB CHHYCa U KOCHMHYCa JKEJIaeMOI0 M3MEHEHHUS YIJIOBOTO MOJOXKEHHS o, BBI-
xoxHoro Baina cucteMsl. Kompr Ny =Nycosa 1 Nyy = Ngsino, rae No— MacmTaOHbIi KOZ,

COOTBETCTBYIOIINI 3HAUEHUIO CHHYCA U KOCHHYCA, PABHOMY €IMHUIIE, 3aHOCSATCS B PETUCTPHI
RG1 u RG2 coorBeTcTBEHHO.

CP CPS
RG1 RG2 Uvz U3zv
v U U |%AueAvveMeq
Ulyy UR +—
U2 |2 K(p)}e— BR
2
A U
Us TC
A

IHpO6eJII)Ha$[ CTpOKa

PucyHok <nomep pucynxa — noopucynounas noonucv>
IpHpOGCJ'ILHaSI CTpOKa

dakTHuecKOoe U3MEHEHHE yTIila I0BOPOTa [3 Baja CUCTEMBI IpeoOpasyeTcst HHAYK-
TocuHOM 7'C B U3MEHEHUE aMILUTUTY]l CATHAJIOB

U, =Up, sinBsin oyt; U, =U,, cosBsin oyt . (2.1)

OTH CUTHAJIBI WCHONB3YIOTCS B KAa4eCTBE MCTOYHMKOB MUTAHMA IpeoOpazoBaTeneit
Ul,, u U2,,, KoTopble (JOPMHUPYIOT Ha BHIXOJAaX CHTHAJIBI

U1' =U;Ny; /Ny =Up, sin acosPsin mgt, (2.2)
U, =U,Ny,/ Ny =U,, cosasinpsinagt . (2.3)

!/ !
Hemonynarop UR ocyiiecTBisieT JeTeKTUPOBaHKUE U BblUMTaHuE Moayneid U, uU, .
B pesynbrare Ha ero Bbxojie GopMUpPYETCs HAMIPSIKCHUE

U =|Uy|~|U,|=U psin (a.—B). (2.4)
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HPUJIOKEHUE 11
(o0si3aTesibHOE)
IIpumep opopmiieHust npuIoKeHHs (K MyHKTY 2.7.3)

Homorpamma 1111 onpeiesieHlsi ONTUMAJIBHBIX IAPAMETPOB HACTPOMKHU
IIU-peryasTopa 1o ycJJOBHI0 MAKCUMAJIbHOI0 OBICTPOACHCTBUS

[lepenarounas ¢pyukius [I1-perymnstopa

W, (s) = K, (T,s+1) .

T,S
[lepenarounas pyHKIUS 00bEKTa
K _
W06 (S) = 90 __g=5%,
TS +1

KHKOG

Twt
8,0
60 N
4,0

T/t
2,0 N \
~
KiKes \

1,0 \
0,8 \\ \
06 ~ .
o \\\
0,2
01 0,2 0,4 0,6 08 10 T/ Tys
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NPUJIOXEHUE P
(cmpaBo4HOeE)
IlepeyeHb TeCTBYIOLIUX IOCYIaAPCTBEHHbIX CTAHAAPTOB

[lepeuens crangaproB ECK/I, ECT/ u ECII]] exxeromHo oOHOBIsIETCS € yue-
TOM BHOCHUMBIX HW3MEHEHUH U WU3JaeTca Y4eOHO-METOAUYECKUM YMpaBICHHEM
BI'VUP B snextponHom Bujae Ha caiite BI'YUP: anpec «MudopmanuonHas 6a3a
YMY = IIpunoxenue P k CTID».



HPUJIOKEHUE C
(cmpaBo4YHOE)
IIpuMepbI YCJIOBHBIX 0003HAYEHU I 3JIEMEHTOB, YCTPOMCTB
Ha dj1ekTpuyeckux cxemax no ECKJI

Tabnuma C.1 — OcHOBHBIE yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB U YCTPOUCTB
HAa JIEKTPUICCKUAX CXeMax

HaumenoBanue bykserroe ['paduueckoe o0o3HaUECHHE
0003HaYeHHE
1 YcrpoiicTBo (oO1ee
A 0 0
0003HAYCHHE) — —
15 20
2 IIpeoOpa3zoBaremnu: B
TPOMKOTOBOPHUTEID BA
=
<|3
3
60°
TepMonapa BK
%ﬁ
3 Konnencarop
MOCTOSSHHOW €MKOCTH C ®
15
4 CxeMbl UHTErpajbHbIE: D
aHaJIOTOBBIE DA Cwm. mogpasaen 3.5
uudpoBbie DD Cwm. moapasznen 3.4
<
5 IIpenoxpanureins FU 10
r
0 7
6 Jlazep G 1
15

157



[Tponomxenue Tadauibl C.1

CUHXPOHHBIN F€HEepaTop

bykBennoe
HaumenoBanue Y I'paduyeckoe ob6o3HaUCHUE
0003HaYCHHEC
—
7 JlaMnia HaKJIMBAHUS HL @
R4
8 3BOHOK HA %7
(o]
9 Pene KA
12
R4
10 Karymka "HIyKTUBHOCTH L M
11 Mammuna 3neKTpudecKas:
ob1miee 0003HaUYCHHE M

TeHepaTop MOCTOSTHHOTO TOKA G @
JBATATEH TOCTOSSHHOTO TOKA M @
TeHEepaTop MEPEMEHHOTO TOKa G

f"‘\_‘,
JIBUTATEIh IEPEMEHHOTO TOKa M

)

) @

158




ITponomxkenue Tadaunpl C.1

BbykBenHoe I'pauueckoe
Haumenosanue
0003HaueHne 0003HaueHne
CUHXPOHHBIN JBUTATEIH MS @
CeJbCUHBL:
o01tee 0003HAUYEHUE 7 ||
CEJIbCUH-TATYUK X :@
12 [IpuGop A11eKTpON3MEPUTETHHBIN:
MMOKAa3bIBAIOINIA P ’
peryaupyronmin
Lo
—
15
o <
UHTETPUPYIOIINN
<
—
10
VAVAE:
—
13 Ocuummorpad P

15
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[Tponomxenue Tadauibl C.1

HaumenoBanue bykaenroe I'paduueckoe o603HaueHNE
o003HaYeHHE
s
14 Pesucrop R 10
‘ o
i
15 Beikitoyarens SA ‘ \
6 min
3 min . 3 min
|1
16 [lepeknrovaTesib MHOTOMO3UIU- SA
OHHBIN
O 4 N
17 Jluon VD 3 ] ©
5
18 Tpan3zucrop VT CwM. pucynok 3.10
19 OnTposn:
JINOJTHBIN —
TUPUCTOPHBIA — VD
N Cwm. pucynok 3.11
pe3UCTOpHBIA  —
TPaH3UCTOPHBIN VT
20 CoenuHeHNe KOHTAKTHOE X CwMm. pucyHok 3.7
I
21 I'enepaTop 3ByKOBBIX YaCTOT G ==
22 BeIpsMUTENH uz Nyl
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ITponomxkenue Tadaunpl C.1

byksenHoe
HaunmMenoBanue y I'paduueckoe 0603HaAUCHHUE
0003HaYeHHE
23 Moayastop ¢ ABYMs OOKOBBIMH UB(MD) Hia2ANdN
M0JIOCAMH YaCTOT Ha BBIXOJIC () wadp. Texu =
24 JlemoaynsaTop ¢ AByMsI OOKOBBI- UR(DM)
i i

MH IIOJIOCaAMH 4aCTOT

() uudp. TexH.

25 MIiyIbCHBIE BUJIBI MOYJISIIIAN

dazoummnynbcHas OUM i’:lj
YaCTOTHO-MMITYJILCHAS yuM _ﬂ_
AMIUIATYIHO-UMITYJIbCHAS AVM _I$|_
BPEMSI-UMITYJIbCHAs BUM _’_IQI—l_
IIMPOTHO-UMITYJIbCHAS UM _‘qi
nudposas Konmosas _I—Ii

26 HenpepbIBHbIE BUJIbI MOAYJISILIUU:

qacToTHAsA M /I\ f
> f
¢bazoBas oM /I\(p
> f
AMIUIUT /I\ A
yaHas AM
S f
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ITponomxenue Tadauipl C.1

bykBenHoe
HaumenoBanue y I'paduueckoe o6o3HaUECHHE
0003HaYeHHE
27 ®unbTp
HWKHHUX 9acTOT OH A
_~~
BEPXHUX YaCTOT OB —
— ,*’ p—
IIOJIOCOBOM [1® +
~
PEXEKTOPHBIN P® ~
— *
28 PenykTop Q q

29 I1oTOK KHMIKOCTH ’

60°
|

30 IloTok raza

31 JIuHUM MEXAHUYECKOU CBS3U;
B T'MJIPABIIMYECKUX U ITHEB-
MATUYECKUX CXEMax N

B DJICKTPUYCCKUX CXEMaxX —_— e —
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NMPUJIOXEHUE T
(cmpaBo4YHOE)
Enunuubl pusnvyeckux BeJUYNMH

Taomuna T.1 — OcHoBHBIE DU3HUECKUE BETUYUHEI U e TUHULILI CU

Besuia Cum- | HammenoBanue | OOGo3HaueHue PasMepHOCTS
BOJI CAMHMIIBI CAVHHUIIBI

Jnuna A Mertp M, M L
Macca m Kunorpamm KT, Kg M
Bpewms t Cexynna C,S T
Cuna IeKTpUIECKOTro TOKa | Awmmep A A I
TepMoauHamuyeckas Tem-

neparypa T KenbBun K, K Q
Cuua cBeta I Kannena kn, cd J

IIpumeuanue — JlomyckaeTcs MPUMEHATH Takke Temneparypy Llenscust (0603Ha-
yenwe t), onpenensgemyto Beipakennem t°=T —To, rae To = 273,15 K

Tabmuma T.2 — IIponsBoanbie equHUIBI CU MEXaHMUECKUX BETMYUH

Cum- HaunmMeHnoBanue O6o3nauenne | Pasmep-
Bennuuna
BOJI ¢ IMHHIIBI ¢ IMHHIIBI HOCTb
[Tnockuii yromu o Pagnan pan, rad —
[Tnomann S | KeagparHslii MeTp M2, T L2
O6bem V | KyGuueckuii metp M, 1 L3
CKOpOCTh v | Metp Ha cexyHmy m/c, m/s LT
Yckopenue a Mertp Ha cexyHay B
m/c?, m/s? LT
VriioBast CKOPOCTh o | KBanpare ’
VII0BOE yCKOpeHHE . | Pamnan Ha cexynay pan/c, rad/s T
Cuna Pannan Ha cexkyHay B
F KBajipare pan/c?, rad/s? T2
MomeHT cuiibl M ,
HrroToH H, N MLT-
MoMeHT HHEpIHH (UHAMH- -
YECKUI MOMEHT UHEPLIH) j | HptoTor-MeTp H-m, N-m ML?T
Pa6ora Kunorpamm-merp B
A KBajpare Kr -M2, kg-m? ML?
MomHocTh N P ” o
’ Jxoynb Jx, J ML=T
OHeprus E oo 3
Barr Bt ML“T
Jxoynb Jix, J ML?T -2
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Ta6nuna T.3 — [IpousBoansie enquauilbl CH 31€KTpUUECKUX M MAarHUTHBIX BEJTUYMH

O603Ha-
Benmuuunna CuMBOI Hamveroarne JeHHe Pasmep-
¢ TUHHUTIBI S— HOCTh
KonnuecTBo anekTpudecTBa Q Kynon K, C Tl
DIEKTPUYECKOE HANIPSIKEHUE U BonbT B,V L2MT31 1
HanpspkeHHOCTD DIIEKTPHYECKOTO
OIS E Bomsr Ha MeTp | B/m, VIm | LMT3I7
EMKOCTE C dapana D, F L2M-1T412
COmpoTHBIIEHHE R Om Om, Q | L2MT312
TIpOBOAMMOCTD G CumeHc Cm, S | L2MIT3)?
Wmienanc Z Om OMm, Q L2MT 312
DJeKTpUUECKas MOIIHOCTD P Batr Bt, W ML2T3
DIeKTpUYECKas SHEPTHUs W Hoxoyib Jix, J ML2T2
HamnpsikeHHOCTh MATHUTHOT'O
noJst H Awmmep Ha MeTp | A/m, A/m L1l
MarauTHbIH TOTOK @ Bebep B6, Wb | L2MT?I™
MarauTHas UHAYKIHS B Tecma Tn, T MT2|1
WHIyKTHBHOCTb L TCenpu In, H L2MT 212
Ta6nuna T.4 — [IpousBoansie enuuuilbl CH nepuognyeckux npoueccon
Benmunna CuMBO HaumenoBanue O6o3nauenue | Pasmep-
€ IUHHUIIBI € IUHHUIIBI HOCTb
®daza xkonebdanuit ¢ Pannan pan, rad -
[Tepuon T CekyHpa c,S T!
YacroTa nepruoan4ecKoro f,v I'epu I'm, Hz T1
npoiiecca
HacroTa BpameHus n OGOpOT B CEKYHTY cl st T
Koa¢ddunuent 3aTyxanus S CeKyHza B MUHYC
TIEPBOI CTENEHH clst T
VrioBas yacrora ® Panuan B cexyHy pan/c, rad/s T1
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HPUJIOXKEHUE Y

(cmpaBo4YHOE)
CooTHomIeHNEe MEXKAY eTUHNIAMU (PU3NYECKUX BeJIUYHMH

Tabmuma ¥Y.1 — Koadduiments! nepecuera GU3NIECKUX BEIUUNH

Haunmenosanue

COOTHOIIICHHE C CAMHUIIaMH

BeIHLL O6o3HaueHue C
[Lnockuit yrod:
rpaznyc .0 1°=0,017 pan
MUHYTa ! 1'=2,9-10%pan
CeKyH/a N 1"=4,8-10%pan
[TomHbIA yroma, o6opoT — los = 6,28 pan
YacroTa BpalieHus:
000pOT B MUHYTY 00/MUH 1 06/Mun = 1 mun*= 0,0167
000pOT B CEKYHIY 00/c ct
106/c=1ct
VYri0Bast CKOpOCTh:
TOJIHBIN yTOJl B MUHYTY — 1 =0,105 pan/c
Cuina, Bec:
JTMHA TTUH 1 mua=1-10°"H
KUJIOTpaMM-CuJia KI'C I krc =9,81 H
[aBnenue:
KunorpamMmm-cuna Ha KBaJpaTHBIN
CaHTHUMETP Krc/cm? 1 xkrc/em? = 98066 Ia
MUJUIUMETP PTYTHOTO CTOJI0A MM PT. CT. I mm pr. cT. = 133,3 I1a
MUJUTUMETP BOJSTHOTO CTOJI0A MM BOJI. CT. 1 MM Bog. cT. = 9,8 Ila
PaGota, sneprus:
3pr 3pr 1opr=1-10"7JIx
MoniHoCTs:
JIOIIA/INHASI CUJIA 7. C. lm.c.=736 Br
5pr B CEKYHJLY spr/c 1 spr/c =1-107 Br
Hanpsixkenne (MexaHU4eCKOe):
KHJIOTpaMM-CHJIa Ha KBaJIpaTHBIN
MUJIAMETP KIc/MM? 1 xre/mm? = 9,8-10°T1a
MOMEHT CuJIBI:
KHJIOTpaMM-CHUJIa-METP KI'cM 1 krem = 9,8 Hm
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HPUJIOXKEHUE @

Ta6muma @.1 — Pycckuii andaBut

(cmpaBo4HOeE)
AJpaBuThI

[leuaTHble OyKBBI

PyxomnucHbie OyKBBI

BykBbI cTaHIapTHOTO

HasBanue mpudra
NpAMBIE | KYPCHBHBIE Oyxs MPOIKCHBIE | CTPOYHBIE | TPOMMUCHBIE | CTPOUHBIE
A a A a a A a A a
b § b 9] 09 b §) b )
B B B 6 BD B B B 6
r r r 2 36} I r r 2
A | n | ] o0 ie A i} A d
E e E e e E e E e
E e E e e E e E e
XK xK K | o P K XK X X
3 3 3 3 33 3 3 3 3
151 u u u u N " U u
W\ | A | i | parkoe 7 7 7 g
K K K K Ka K K K K
J hi§ JI Y/ ITh J1 n /1 n
M M M | wm 5M M M M M
H H H H 5H H H H H
0) 0 (0] 0 0 @) o] 0 )
I1 11 7 n m M n n n
P p P p 3p P p P p
C c C c 3¢ C C c c
T T T m ™ T T T m
Y |y |V |y y Y y y y
® | | @ | P el d d ¢ ¢
X X X X xa X X X x
O | o | |y he 5 Ll 7] u
q g q y ue Y Y Yy y
I w | I | w ma LL L w w
I | m | I | ma L L uy w
b b b b Tnggfgm b b b b
bl Bl bI bl Bl bl bl bl bl
b | b | b | » | MiKHd b b b b
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ITponomkenue Tabauip O.1

IMeuarHsIc GyKBE! Hasparie PykornucHbpie OyKBbI BykBbI Hi;all/llg;afmoro
psIMbIE KypCHBHBIE OyKs OPOIUCHBIC | CTPOYHBIC | MPOIKUCHBIC | CTPOYHBIC
C) ) 3 9 5 i 3 3 3

IO |0 |0 | w 10 O 0 10 10
A s A A A A b A a
Ta6muma @.2 — Jlatunckuit andaBuT

[TeuaTHbie OYKBBI Hassanue Pykoricrbie OyKBbI ByKBHHCJ;?/IIé?T?THOFO
psiMbIe KypCHBHBIC Oyxs MPOMHUCHBIC | CTPOYHBIC [POIHUCHBIC | CTPOYHBIE
A a A a a A a A a
B b B b 03 B 8 B b
C c C c i) C C C c
D d D d DI ) D d D d
E e E e e E e E e
F f F f el F f F f
G g G g  (3K3) G g G g
H h H h Xa, alll H h H h
| i | i u | j / i
J ] J j Hot (5ku) J j J Ji
K k K k Ka K k K k
L | L I 3I1b L / L {

M | M m M M m M {
N m N n 3H N n N m
0] 0 (0] 0 0 @) 0 0 0
P p P p i) P p P p
Q |a | Q | ¢ Ky Q q a q
R C R r 3p R r R r
S S S S 3C S S S s
T t T t i) T t T t
U u U u y U u ] u
V \Y} \Y v B) V vV v v
W w w w IyOITb-B) w w W %
X X X X HKC X X X x
Y y Y y UrpeK Y y Y

Z V4 Z Z 3eT 4 7 V4 z
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Ta6muna @.3 — ['peveckuii andaBut

[TeyaTHbie OYKBBI

IIPOIIUCHBIC CTPOYHBIC

Hazsanue
OykB

Pykonucubsie OyKBbI

BykBBI CTaHIAPTHOTO
mpudTa

IIPOITMCHBIC | CTPOYHEIC

IIPOIIUCHBIC | CTPOYHEBIC

>

anbda

OdTa

raMma

=R || R

JenbTa

OIICHJIOH

JA39Ta

oTa

| NN O | O R[™| R

Slex|lm | on| <= || R

O[3 (U | m

ToTa

A
B
r
A
E
JA
H
®

0

va)

-

Hora

-

KaIllIia

IsIMO1a

MIO

"> A

HIO

KCH

OMHUKPOH

11

po

Qo |a |0 |y |< |E |2~

curma

Q[ V[N | Q|| <

a

Tay

=

| M| O|aO|jo|lm =z X| > =

HUIICHUJIOH

bu

XU

IICH

DIEIX| Bl | "m0 lmZ 2> IR~ NIOD>|—|H

e l€ xR |6 |C

oMc€ra

QI ™S [NIMN IO IM|Z[Z(>R|~[QIT|N |||

| || XR|S|C

e l€|xR|B|lclalaga|lD|al|o|lux|<|T|>RA

DIiE| x| 8N
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