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1 OPTAHU3ALNUA JUITJIOMHOI'O TIPOEKTUPOBAHUASA

1.1 O01me nmoJI0KeHUA

1.1.1 JunioMHbIi NpoeKT (paboTa) sBISETCS BHITYCKHON KBadU(DUKAITMOHHOM
pa®oTOl, NpENCTaBIAOIIE COOON 3aKOHUYEHHYH0 CaMOCTOSITENIbHYK0 Hay4dHO-
UCCIIEI0BATEIBCKYI0, KOHCTPYKTOPCKYIO, ITPOU3BOACTBEHHO-TEXHOJIOTHUECKYIO, MH-
KEHEPHO-I)KOHOMUYECKYI0 WJIM OpPraHU3alHOHHO-YIIPaBIECHUYECKYIO pa3paboOTKy CTy-
JE€HTa-TUIIJIOMHHUKA, TO3BOJSIONIYIO OMPEACIUTh €r0 TEOPETUUYECKYI0 M IpaKTHYe-
CKYIO TOTOBHOCTb K BBIMOJHEHHUIO COLUAIBHO-NPOGECCUOHANBHBIX 3a/1ay MO CHelH-
aNbHOCTH (CHEIMaTN3aI1N).

1.1.2 ConepxaHueM OuniomMHo20 npoeKkma SBISIIOTCS MIPOSKTUPOBaHHE U KOH-
CTpYUPOBAHHUE W3JENUsS B 1IEJIOM WA €ro (yHKIMOHAIBHO 3aKOHUYEHHON 4acTu, pas-
paboTKa TEXHOJOTHYECKOro Tpoliecca MPOU3BOJICTBA, - CO3JaHUE anmnapaTHO-
MPOTPaMMHBIX CPEJCTB, HAXOXKJIECHUE HHKECHEPHO-DKOHOMHUYECKOTO M yIpaBicHYE-
CKOT'0 PeIICHHsI TI0 MOBBIICHUIO 3()PEKTUBHOCTH MTPOU3BOJICTRA.

1.1.3 CoaepxxaHueM OuniomHou pabomuol SBISAIOTCS HAYYHBIE U IKCIIEPUMEH-
TaJbHbIE MCCIEIOBAHUS MO OJHOMY M3 HOBBIX BOIPOCOB B 00JIaCTHU CO3AaHUS Iep-
CIIEKTUBHBIX TEXHUUYECKUX CUCTEM, TEXHOJIOTHYECKHUX MPOIIECCOB U MIPOU3BOJICTB, UX
MH()OPMAIIMOHHOE, AITOPUTMUYECKOE M MPOTPaMMHOE OOECIeUeHHE; MOUCK WHXKe-
HEPHO-KOHOMHUYECKUX U YINPABJICHUYCCKUX PEIICHHM, MOoBbIIAMMUX 3h(eKTUB-
HOCTh ITPOU3BO/ICTBA.

1.1.4 TemaTuka IUIJIOMHBIX HPOEKTOB U pabOT €KEroJHO pa3padarbiBaeTcs
npodunupyromumMu  kadeapaMu ¢ y4eToM CIEeUHMaTIbHOCTH CTYACHTOB U JIOJDKHA
OBITH CBSI3aHA C PEUICHUEM KOHKPETHBIX 3aja4 MPEeANpUsTANA U OpraHu3aluii, Ha Ko-
TOpPBIC pacpeiesIeHbl CTYICHTHI (KypcaHThl), win ¢ Tematukoir HUP, BeimomHsIeMBbIX
B YHUBEPCHUTETE U APYTUX YUPECHKIACHUSAX.

Tembl AUMIIOMHBIX TPOEKTOB (paboT) B 3aBUCUMOCTU OT 00BEMA U CIOKHOCTH
pelIaemMbIX 3aJ1a4 MOT'YT BBIIOJHATHCS KaK UHAUBUAYAIbHO (OJJHUM CTYACHTOM (KYp-
CaHTOM)), TaK U KOJUIEKTUBHO, €CJIM ISl BBIMOJIHEHUS] IpoekTa (paboThl) MpuBIIEeKa-
€TCsl HECKOJIbKO CTYICHTOB (KypcaHToB). [Ipuuem aiisa kaxaoro ctyjeHTa (KypcaHTa)
oTpeeNsieTCsl KOHKPETHBIA pa3fiesl KOJUIEKTUBHO BBIMIOJHSAEMOI0 MpoeKTa (paboThl).
B 3TOM cityyae Ha3BaHHUE TEMBI JOJKHO COCTOSTh M3 JIBYX YacTEl: Ha3BaHUs KOJUICK-
TUBHO BBINOJHIEMON TEMbl U Ha3BaHUA pa3pabaTbIBA€MOM CTYAEHTOM (KYpCaHTOM)
MOATEMEI (pazjena). Mexy Ha3BaHUSMH CTaBUTCS TOUKA.

1.1.5 Tlo kaxmol Teme AUILUIOMHOTO MpoekTa (paboThl) Kadeapa onpeaenser
pykoBoauTens. PykoBoguTensMu MOTYT OBITh JHIIA M3 4YHCIa TPodheccopcKo-
MPEToIaBaTeILCKOTO COCTaBa, a TAKXKEe HAYYHBIC COTPYTHUKUA U BHICOKOKBATH(HUIIH-
POBaHHBIE CIICIIUATHMCTHI YHUBEPCUTETA U IPYTUX YUPESKICHUHN U MPEATPUITHH.

B cnydae HEOOXOIMMOCTH U IO COTJIACOBAHUIO C PYKOBOIUTENEM AUTLIOMHOTO
MpoeKkTa (AUIIOMHOM paloThl) BBIMYyCKaOIIeH Kadeape NpemocTaBiseTcs MPaBo
MpUTIANIaTh KOHCYJIBTAHTOB IO OTIEIBHBIM y3KOHANPABICHHBIM pa3/eiaM JUILIOM-
HOTO MpOeKTa (JUTIIIOMHOM paboThI).



1.1.6 IlepedyeHs TeM TUIIIIOMHBIX MPOEKTOB (padoT), 0MOOPEHHBIX Ha 3acena-
HUU Kadeapbl, COOOIIAIOT CTyIeHTaM (KypcaHTaM) He MO3/IHEee YeM 3a YeThIpe HeJle-
JM 10 Havyaya MpeaIuIUIOMHON MPaKTHKH.

CrynenTtam (KypcaHTam) MpeJOCTaBISETCS MPaBO BHIOOpPA TEMBI AUIIJIOMHOTO
npoekta (pabotel). CTyneHT (KypCaHT) MOXKET MPEIOKUTh U CBOIO TEMY € 00s3a-
TeJIbHBIM MUCHMEHHBIM OOOCHOBAaHUEM IlejiecO00pa3HoCTU ee pa3paboTku. Ompene-
JUBIIUCH C TEMOM, CTYACHT (KypcaHT) 00s13aH HE MO3/IHee YeM 3a TPU HelleNu 0 Ha-
Yaja MpeaIuIUIOMHON MPAaKTUKH MOIaTh 3asBICHUE HA UMS 3aBEAYIONIETO Kadeapoit
C MPOChOOH YyTBEPAUTH TEMY U PYKOBOAMTEIIS AUINIOMHOTO MpoekTa (paboThl). 3asiB-
JICHHUE 3aIOJHSIETCS C TMOMOIIBIO MPUHTEPA WM TEYaTHBIMU MPOMMCHBIMH OYKBaMH
OT PYKHU.

[Tpumep odopmiieHUs 3asgBICHUS TPUBEICH B IPUIOKEHUH A.

CryzaeHT (KypcaHT) UMEET MpaBO B T€UEHUE MEPBOM HENEHU MPEAAUILIIOMHOM
MIPAKTUKH MOCIIC U3YUYCHUS 3aJ]aHus TI0 JUIIJIOMHOMY MPOEKTY (paboTe) 1 ¢ corjiacus
PYKOBOAMTENS XO/AaTaliCTBOBAThH mepes Kadeapoil 0 BHECEHUH W3MEHEHHIA B MEPBO-
HaYaJTbHOE HA3BAHHUE TEMBI.

1.1.7 TeMbl TUIUIOMHBIX TPOEKTOB (padOT), UX PYKOBOJIUTENH, a TAKKE KOH-
CYJBTaHThl OT Npo@uIUpyOUMX Kadeap no npeAcTaBiICHUIO JEeKaHOB (PaKylIbTETOB
YTBEP)KJAIOTCA MPUKA30M pPEeKTopa He mo3aHee yem uepe3 10 aHeil mocne Hayana
MPEAUITIOMHON MPAKTUKH.

Ecnu B panbHeilieM Mo yBaXMUTEIbHOU TpHUYHHE (JOKYMEHTAJIBbHO MOJTBEp-
KJICHHOW) HEOOXOJMMO U3MEHUTh WM YTOUHUTH TEMY JUILIOMHOTO MpoekTa (pabo-
ThI), TO JIeKaH (paKyJbTeTa MO MPE/ICTABICHUIO Kaeapbl BO30OYkKIaeT X0AaTailCTBO O
BHECEHHU COOTBETCTBYIOIIUX U3MEHEHUN B MpuKa3 pektopa. OHAKO Takue U3MEHe-
HUSL BOBMOXHBI TOJIBKO 10 OKOHYAaHUSI CPOKA MPEAAUINIOMHON MPAKTUKU.

1.1.8 HampaBnenre Ha NpeAAUIUIOMHYIO TIPAKTUKY CTYACHT (KypcaHT) IMOdy-
YaeT B COOTBETCTBUU C BEIOPAHHOM TEMOU AUIIIOMHOTO TIPoeKTa (padboTh).

[IpennumniaomHas MpakTUkKa MPOBOJUTCS WHIAUBUIAYAJTbHO B OpraHU3ALMM JIO-
00ii (hopMbl COOCTBEHHOCTH, B €€ CTPYKTYPHOM MOJpa3/IeNIeHuH, COOTBETCTBYIOIEM
npoduiao npodecCuoHambHON MOATOTOBKU CTYyJeHTa (KypcaHTa). Jjis pykoBoCTBa
MPAKTUKON Ha3HAYAETCS pPYKOBOAMUTENb OT OpraHu3ainuu (0ObIYHO BEAyIIUN crelura-
JIUCT — PYKOBOJUTENb IUILNIOMHOTO MPOEKTA) U PyKOBOAUTENb OT BhINYCKAIOIIEH Ka-
benpsl (0OBIYHO KOHCYJIBTAHT IO AUILIOMHOMY MPOEKTY).

CryaeHTbl 3a04YHOM M JAMCTAHIIMOHHON (opM OOydYeHHS NPEATUNIIIOMHYIO
MPaKTUKY MPOXOAAT B OPraHU3alUsaX Mo NPO(UIT0 CeMaIbHOCTH (0OBIYHO 10 Mec-
Ty pabotsl) wiu B BI'YUP.

1.1.9 Bo Bpems nmpeaauIuioOMHOM MPAaKTUKU CTYAEHT (KypcaHT) B COOTBETCT-
BUM C TEMOW IUIIOMHOIO MpoeKTa (paboThl) 00513aH U3YUUTh TEXHUYECKYIO JOKY-
MEHTAlllI0, TaTEHTHBIE U JINTEPATYPHbIE UCTOYHHKH, aHAJIOTH IIAHUPYEMBIX pas3-
paboTOK; cOOpaTh U CUCTEMATU3UPOBATH MH(POPMALIUIO, HEOOXOIUMYIO JUIs pellle-
HUS TEXHUYECKUX, IKOHOMHUYECKHX, YIPaBICHUYECKUX MU JIPYTUX CHEeHU(PUYECKUX
3a/lady JUIUIOMHOTO MpoeKkTa (paboThl), a Takxke s pa3pabOTKH MEpONpHUATHH,



oOecreunBalOUX 0€30MaCHOCTh TPYJAa WM IKOJOTHUECKYH0 O€30MacHOCTb, WIIU
HHEPTO- U pecypcocOepexeHue.

1.1.10 B Tedyenue nepBoil HEAEAN NPENIUIITIOMHON MPAKTUKHU TMOCIE YTOYHE-
HUS CTYJIEHTOM (KypcaHTOM) AUIIJIOMHON Te€Mbl PYKOBOJIWUTENb BBIIAECT CTYACHTY
(KypcaHTy) 3a7jlaHu€ MO TUILIOMHOMY MPOEKTY (paboTe), onpeaensieT coaepxKaHue u
o0BeM pazzieNioB MpoekTa (paboThl), a TAKKE COCTABISAET KaJlleHJAapHbIHN miaH pado-
Tbl. UHAMBHUlya bHbBIE 3a/laHMsl IO BOIPOCAM AKOHOMHUKHU U OpraHHM3alUM MpPOU3-
BOJICTBA, OXPaHbl TPYy/a WM SKOJIOTMYECKOM O€30MacCHOCTH, UM SHEPro- U pecyp-
cocOepekeHHsl CTYIEHT-AUIUIOMHUK (KypCcaHT) MOJydaeT OT IMpenojaBaTeneii-
KOHCYJIBTAHTOB COOTBETCTBYIOIIUX Kadeap.

CryneHTsl-nuIIoMHUKd cnenranbHoct 1-27 01 01-11 «DxonoMuka u opra-
HU3alMs MPOU3BOJCTBA (cnenuanu3anus «PanunosnekTponnka U MHPOPMALUOHHBIE
YCIYTU»)» UHAUBUIYAJIbHbBIE 3aJaHUs 110 KOHCTPYKTOPCKO-TEXHOJIOIMYECKOW 4acTH
nosyyaroT Ha kadeape POC.

3amanue B JIBYX JK3EMIUIIpaX B COOTBETCTBUHU C TPEOOBAHUIMU, W3JIOKEH-
HbIMU B myHKTe 1.2.9, yTBep)KmaeTcs 3aBeAyIOIIMM BBINyCKaromew kadenpon He
Mo3/lHee CpoKa OKOHYaHWs NpakTuku. [Ipumep odopmieHus 3anaHus Moka3zaH B
NpWIOKEHUH b (CPOKHU BBITIOJIHEHUS 3TANIOB YKa3aHbl YCIOBHO).

[lepBoIil SK3eMIUISIp 3aaHusl XPAHUTCA y CTyIEHTa (KypCcaHTa) U 3aTeM MOjI-
[IMBAETCS B MOSICHUTEIBHYIO 3alKMCKY, & BTOPOW IK3EMIUIApP U 3asBICHHUE CTYJIEHTA
(kypcaHTa) 00 yTBEp>KICHHHM TEMbl U PYKOBOAMTENS XpaHATCSA Ha Kadeape B COOT-
BETCTBUH C HOMEHKJIATYPOU €.

B Teuenne nepBoil Hepelud NPENAUIUIOMHON NMPAKTHKUA PYKOBOAMTENN JIH-
IJIOMHBIX MPOEKTOB (paboT) OT CTOPOHHUX OpraHU3alMil 3aKJII0YaOT AOTOBOP MOJ-
psiJia Ha BBINIOJHEHUE MEeJarorn4eckoi paboThl Ha YCIOBHSIX MOYACOBOM OIJIATHI TPY-
71a IO HOpMaM, YCTaHOBJICHHBIM B YHUBEPCUTETE.

1.2 Conep:xanue yacted JMIJIOMHOIO NMPoeKTa (padoThl)

1.2.1 JlumioMHBIA TpoeKT (AWIUIOMHass paboTa) AOKEH COCTOSITh U3
rpaduyeckoil yacTu (4epTexu, rpauku, CXeMbl, TUarpaMMbl, TaOJIULbI, PUCYHKH U
Ipyrod WUHOCTPATUBHBIA MaTepuan) W PACUETHO-TIOSCHUTENBbHON 3aIlMCKH,
BBITIOJITHEHHBIX B COOTBETCTBMM C TpeOOBaHUAMM CTaHAapToB EAuHON cucTembl
KOHCTPYKTOPCKOM, TEXHOJOTHYeCKoH u mporpaMmmHoi gokymeHTtanuu (ECK],
ECTA wu ECII[]) u HarasgHo MpeACTaBIAIONIMX 3aBEpUICHHYIO paboTy W
MTOJIyYEHHBIE PE3YIIBTATHI.

I'paduueckass yacTe AUIUIOMHOTO TMpoekTa (paboThl) JoJKHA  OBITh
Mpe/ICTaBlIeHa KOMILJIEKTOM KOHCTPYKTOPCKHX, T€XHOJOTHYECKUX, MPOTPAMMHBIX U
IpyruX JOKYMEHTOB Ha Jinctax ¢popmara Al. Paspemaercs BoiOupath hopmatsl A2,
A3 u A4, xoTopble TOKHBI OBITH Pa3MelIeHbl Ha 0011eM Jucte popmata Al.

OO1iee KOJMYECTBO JIMCTOB TIpaduueckoro marepuana (MUHUMYM HIECTh
muctoB  (opmata Al) ompenenser pyKOBOJAWUTENb B 3aBUCUMOCTH OT TEMBbI
JTUIUIOMHOTO mpoekTa (pabotrbl). OO0bEeM MOSICHUTENHHOW 3alMCKH, KaK IMPaBUIIO,
JOJDKEH COCTaBIIATh 75 CTpaHUI] IEYaTHOIO TEKCTA.



Boimyckaromue kadeapbl pa3pabaThiBalOT M 00€CHeYMBaIOT CTYIEHTOB
(KypcaHTOB) METOAMYECKUMHU YKA3aHUSMH O MOJATOTOBKE, OPOPMIICHHUIO U 3aIUTE
JTUTUIOMHBIX ITPOEKTOB (paboT) ¢ yueToM crenupUuKu CelualbHOCTH.

1.2.2 KOHCTpYKTOpPCKHME JIOKYMEHTHI BBINOJHAIOTCS C  COOJIOJEHUEM
tpedboBanuii ['OCT 2.605-68 wu T'OCT 2.120-73. UYeprexu neranei
MaIlIMHOCTPOCHUS JTOJDKHBI COOTBETCTBOBATh TeXHUUeCKUM TpeboBanusim CTh 1014—
95, ueprexu coopounsix eaunui] — CTh 1022-96.

Cxembl paszpabateiBatoT B cooTBetcTBuu ¢ ['OCT 2.701-2008. Moryt
UCIIOJIb30BaThCsl APYTU€ BUABI U TUIIBI CXEM, KPOME T€X, KOTOPbI€ YCTaHOBJIEHBI
ykazaHHbiM ['OCToMm. B Takux ciyyasix HOMEHKIATYpy, HAUMEHOBAHUS M KOJAbI ATUX
BUJIOB M TUIIOB YCTaHABIMBAET BhINTyCcKaroIas kadepa.

TexHomOTMYECKYI0 JOKYMEHTALMIO BBIOJIHSAIOT ¢ COOJI0/IEHUEM TPeOOBaHUM
I'OCT 3.1102-81, 3.1104-81, 3.1103-2008, 3.1109-82, 3.1201-85. [IporpamMmmusie
npoaykThl BeIMOJHAOT 1o 'OCT 19.701-90.

OdopmieHue T1akaToB TOHKHO cooTBeTCTBOBAThH TpedboBaHusiM ['OCT 2.605-68.

[IpaBuna odopmieHuss rpaduyeckoro marepuana, -HaubOoyiee 4YacTo
pa3pabaTbhiBa€MOro B IUIJIOMHBIX IpOoeKTax (paboTax), U3JI0KEHbI B pa3zene 3.

1.2.3 Kaxnaplii JOKyMEHT rpauieckoi 4acTH JHMIUIOMHOTO MpoekTa (paboThi)
JOJDKEH MMETh o0o3HaueHue (udp), KOTOpOe BKIIOYAECT B ceOsl 4EThIPEXOYKBEHHbBIN
kon yHuBepcuteta ['YUP; neummaneHbiii HOMep 1o kimaccudukatopy ECK]]
XXXXXX, wnampumep 421233; mNOpsSAKOBBIN  HOMEp Tpaduueckoro marepuania,
Harpumep 005; Bua U TUIl MaTtepuaia, Harpumep 1.

[Tpumepsl 0003HAUEHUS
I'VUP.421233.001 21; T'YIP.421415.005 PP

1.2.4 TlosicHuTenbHYIO 3aMKUCKYy BBINOJHSAIOT Ha JucTax (opmarta A4 c
NpUMEHEHHEeM TMeJaralmmux u rpadudyeckux ycrpoicts [19BM. Paspemaercs
UCKJIIOYaTh pPaMKU U DJIEMEHThl O(QOpPMIICHUS JHUCTOB MOSICHUTENBHON 3allMCKU I10
ECK/I. ITosicauTenbHas 3amucka opopmiisercs B coorBeTcTBuM ¢ TpedoBanusmu ['OCT
2.004-88, 2.105-95, 2.106-96, 7.1-2003.

TpebGoBanuss U npaBuiia COCTaBICHUS MOSCHUTEIBHOM 3alMCKU W3JI0KEHBI B
pazaene 2.

[losicauTenpHass 3amucKa JOJKHA OBITh TMeperieTeHa (3aKpervieHa B
TBEpAOM O0OJOXKKE) MM TOMENleHa B CTaHAAPTHYIO Manky s JAUIIOMHOTO
npoekTta (paboThl).

OO01ee KOJIMYECTBO JIMCTOB MOSCHUTEIBHON 3aMHMCKU 0€3 ydyeTa MPUSI0KEHUM
CIPABOYHOTO WM HH(OPMALMOHHOTO XapakTepa, Kak MpaBHIIO, COCTABISET 75
CTpaHMIl T[€YaATHOTO TEKCTa, B TOM YHUCJIE CTpPaHUI] MO pa3faelny TEeXHHUKO-
SKOHOMHMYECKOro 00ocHOBaHMs — He Ooiiee 18 % oT obOmiero o0beMa 3amUCKH, I10
paszeny OXpaHbl TpyAa WM SKOJIOTHYECKON O€30MacHOCTH, WM MO SHEpPro- u
pecypcocOepexenuto — He 6osee 5—7 % ot ol1ero oobema 3aucKy.

[lo cormacoBanuio c BhIMycKaromieil kadeapoil MOSCHUTENbHYIO 3alUCKYy U
rpaduueckuii Marepuain paspeniaeTcsl BBINOIHATh PYKONUCHBIM criocoboM. B aTom
ciiydae oOl1ee KOJIMYECTBO JINCTOB MOSCHUTENBHOM 3aUCKU 0€3 MPUII0KEHUHN T0K-
HO COCTaBJIATh NPpUOIU3UTENbHO 105 cTpaHuil.



1.2.5 TlosicHuTenbHAs 3aMucKa JOJKHA COACPKATh:

— THTYJBHBIN JIUCT;

— pedepar;

— 3aJIaHKe TI0 TUTUIOMHOMY TIPOEKTY (padoTe);

— COZICpKAHHE;

— MepeYeHb YCIOBHBIX 0003HAUYCHUH, CHMBOJIOB 1 TEPMUHOB (€CJIH B 3TOM €CTh
HEOOXOIMMOCTb);

— BBeJIcHUE (TIPEAKCIIOBHE);

— OCHOBHOHM TEKCT: pa3felibl, MPEACTABIAIONNE 0030p HCTOYHUKOB JIUTEPATY-
pBI TIO TEME; UCTOIb3yeMble METOABI U (MJIM) METOIUKH;,; COOCTBEHHBIC TEOpEeTHYE-
CKHE W IKCIIEPUMEHTAIbHBIC MCCIEAOBAHUS;, PE3yIbTaThl PACUETOB M IIPOSKTHPOBA-
HUS; OMHMCAaHWE ajJTOPUTMOB W APYTHE pa3Jeibl, ONpeneieHHbIe 3aqanuemM. J{ns un-
KEHEPHO-D)KOHOMUUYECKUX CIIEeIMATbHOCTE OCHOBHOUM TEKCT OMpPEACHSETCS BBIMTYC-
Karolieu kadeapoi;

— TeXHUKO-D)KOHOMHUYECKOe 000CHOBaHME (IKOHOMUYECKHUI pa3/ien) MPUHSATHIX
peIlleHuH, ompeaeNieHne 3KOHOMUYECKOH A(h(PEKTHBHOCTH OT BHEAPEHHS MOTy4YCH-
HBIX pe3yiabTaToB. JlJIi MHKEHEPHO-YKOHOMHUYECKHUX CHEIUAITBHOCTEH BMECTO KO-
HOMMYECKOTO pa3Jieia BBITOTHAETCS KOHCTPYKTOPCKO-TEXHOIOTUICCKHUI pa3/et;

— paszen OXpaHbl TPY/a WIH SKOJOTHIECKOW 0€30MacHOCTH, MM SHEPTO- U pe-
cypcocOepexeHus (yka3aTh KOHKPETHOC HAMMEHOBAHHE pa3fielia);

— 3aKJIOYCHHUE;

— CIIMCOK UCTIOJB30BAaHHBIX HCTOYHHUKOB,

— NpUIIOKEHUs (IIPU HEOOXOTUMOCTH );

— cnienudukanus (mepeyeHb IEMEHTOB);

— BEJIOMOCTh JJOKYMEHTOB.

YKa3aHHYIO TOCIIEIOBATEIFHOCTh PEKOMEHAYETCS TMPHHATH 3a MOPSAIOK pas-
MEIICHHS PJIEMEHTOB M YaCTel MOSICHUTEIbHOM 3aiCKH.

1.2.6 TloscuuTenbHas 3alMCKa HAYMHAECTCS C TUTYJIbHOrO jaucta. O0Opasel Tu-
TYJIBHOT'O JIUCTA BbIAAETCS Kaeapoil U BBHIMOJIHIETCS TOJbKO C MPUMEHEHUEM Iie-
4yaTalollero ycrpoicrna (mpuioxenue B).

HaumenoBanue kadeaps! u ¢pakynbTeTa ClelyeT MucaTh 0€3 COKpalleHU.

HauMmeHoBaHue TeMbl mpoekTa (padoThl) MUIIYT NMPONUCHBIMH OykBamu. Ha-
MMEHOBAHUE [OJDKHO B TOYHOCTU COOTBETCTBOBATH HA3BAHUIO, YTBEPKICHHOMY
IIPUKA30M PEKTOPA 10 YHUBEPCUTETY.

Huxe HavMeHOBaHHMS T€MbI MPHUBOJAT 00O3HAUEHUE IMOSICHUTEIBHOM 3aluCKH,
KOTOpPOE COCTOUT M3 MIHU(pPa TOKyMEHTA, BKIIOYAIOIIET0 MITHOYKBEHHBIN KO/ OpraHu-
3aimn — BI'YUP; nByxOykBeHHBINH koA THna aokymeHTa: Il — qurmuioMHbIi OpoeKkT
win [P — nunnomuas pabota; Kol KJIACCU(PUKALUUOHHONW XapaKTEPUCTUKU CIEIHallb-
HocTh 1-XX XX XX; koa cnenpanu3anuu XX; MOpsiAKOBbIA HOMEP TEMBbI, IPUCBOCH-
HBIN MpuKa3oM 1o yHusepcurtety, Hanpumep 008, ¢ nodasnenuem Oyks [13.

[Tpumepsl 0003HAUEHUS TOSCHUTEIBHOM 3aMUCKU:

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



[Tocne 0003HaYEHUs! MOSICHUTENIBHOM 3alMCKH CIEAYIOT MOANMCH CTYACHTA,
PYKOBOAUTENS, KOHCYJIbTAHTOB U T. 1.

1.2.7 THTy.IIBHBIﬁ JJUCT BKJIFOYACTCs B O6H_ICC KOJIMYCCTBO CTpPAHUIL] ITOSACHHU-
TEJILHOM 3aIlIMCKHU, HO HOMCP CTPAaHUIBI HC ITPOCTABJISACTCA.

1.2.8 Pedepar BomonnstoT o 'OCT 7.9-95. Cnoso PE®EPAT 3anuceiBarot
MIPOMUCHBIMU OYKBaMU MOTYKHUPHBIM MIPUPTOM 1O IIEHTPY, CTPAHUILY HE HYMEPYIOT,
HO BKJIFOYAIOT B 00I€e KOJWYECTBO CTPAHUIL MOSCHUTEIHHOM 3aIICKHU.

B pedepare BbIACHSIOT ABE COCTaBHBIE YaCcTH: COOCTBEHHO pedepaTUBHYIO U
3aroJIOBOYHYIO.

3arojoBOoYHas 4acTh OTPa)kaeT Ha3BaHUE TEMbl JTUIJIOMHOIO MpoekTa (Aau-
TJIOMHOM paboThl), aMUIIUIO CTYICHTA C MHUIIMAJIAMU U BBIXOJAHBIC TaHHBIC.

ITpumep:

CUCTEMA T[MO3UIINOHHOI'O YITPABJIEHUA TIOBOPOTHOI'O CTOJIA :
nurioMHbI ipoekT / B. A. Cepree. — Munck : BI'YUP, 2012, — n.3. — 79 c., 4yepre-
xel (TutakatoB) — 6 1. popmara Al.

B pedepaTuBHOIf 4acTH KpaTKO U3JIaraeTcs CoAep>KaHue JUIJIOMHOTO MPOEKTa
(muruioMHOM paboThl). OCHOBHBIMU aCIEKTaMH B COACPIKAHUU JOJKHBI ObITh: TIPEI-
MET MPOEKTUPOBAHUs (MCCIIEIOBaHUs); 1IeJIb PAOOTHI; TaHHBIC, OTHOCSAIIIHNECS K METO-
JlaM MIPOEKTUPOBAHMS; PE3YIIbTAThI U BHIBOIBI.

O6BeM pedepaTa orpaHUYEH TEKCTOM, KOTOPHIH MOKHO Pa3MECTUTh Ha OJHOM
CTpaHUIlEe TOSCHUTEIbHON 3amucku. PexoMmenayemslii o0beM pedepara 850—-1200
MeYaTHBIX 3HAKOB.

1.2.9 3anaHue MO JUIIJIOMHOMY  TIPOEKTY (paboTe) 3amojHSETCS COTJIACHO
ctanaaptHoil ¢opme. Ilpumep odopmiieHUs 3anaHus NpUBEACH B MpuiioxeHuu b.
bnank 3aaHus 3an0aHsAETCS ¢ IIOMOIIIBIO NTEYaTAIONIET0 YCTPONCTBA UK MEYaTHBIMU
MPOIMUCHBIMU OYKBaMH OT PYKH.

HaumenoBanus QakynbTeTa U Kadeapsl MUIIYT COKPAIIEHHO, CIEIHUaTbHOCTh
U CHelualu3anuio 0003HAYalT KOJaMU KJIACCHU(PUKAIMOHHBIX XapaKTEPUCTHUK, Ha-
npuMep: crenranbHocTh 1-53 01 07, cnenmanuzanus 01.

B nynkre 3 3aaHus yKa3bIBalOT UCXOAHBIE JaHHBIE K MPOEKTY: PEKUMBI U yC-
JIOBUS paOOThl, XapaKTEPUCTUKU CUTHAJIOB, BO3JIEUCTBUNA U T. A., OCHOBHBIE MOKAa3a-
Tean (MapaMeTpsl), KOTOPbIE JOJKHBI ObITh JOCTUTHYTHI MPU MPUMEHEHUHU pa3pa-
0O0TKH, Ha3HAUYCHHE Pa3pabOTKH.

B nynkre 4 oTpakaloT HAUMEHOBAHUS Pa3/I€JIOB MOSICHUTEIbHOM 3aMUCKH.

[TyHkT 5 3amaHusa JOJKEH COJEpKaTh NepedeHb rpauyeckoro Marepuaia
TOYHBIM YKa3aHUEM BUJa, (hopMaTa U KOJIMUYECTBA JIUCTOB, a TAKKE TOUHOE HAUMEHO-
BaHHE KaXXJIOTO IJIaKaTa.

Bcero B nepeuHe 10KHO ObITh YKa3aHO HE MEHEE IIECTH JICTOB B MepecyeTe
Ha ¢opmat Al.

B 3aBucuMOCTM OT TEMbl JUIIJIOMHOrO TMpoeKkTa (padoTbl) HCHOJb3YIOT
BUJIbI KOHCTPYKTOPCKUX JOKYMEHTOB, yka3zaHHbIX B ['OCT 2.102—-68, 2.701-2008,
2.602-95, 2.601-2006 u ap.
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MoryT UCIIOJIb30BaThCS IPYTHE BUIIBI M THUIIBI CX€M, HOMEHKJIATypa, HAMMEHO-
BaHMS U KOJIbI KOTOPBIX YCTAHOBJICHBI BBITYCKAIOIIECH Kadeapoi.

B kanenngapHoMm 1iane paboT yKa3bIBalOT HAUMEHOBAHMS 3TANlOB JAUIIJIOMHOTO
npoekTa (paboThl), UX 00BEM U CPOKH BBIMIOJHEHHUS (OMPOIEHTOBOK).

3ajgaHue Mo AWIUIOMHOMY MPOEKTYy (paboTe) U OCHOBHBIC pa3eiibl JOJKHBI
OBITH COTJIACOBaHBI C KOHCYJIbTaHTAMH.

JlutieByto U 00OpPOTHYIO CTpaHHUIIBI 3aJaHUS HE HYMEPYIOT, HO BKJIIOYAIOT B
oO11ee KOJIMYeCTBO CTPAHMUIL MOSCHUTEIbHOMN 3alHCKH.

1.2.10 CopepxkaHue MOMEMIAIOT Cpa3y IMOCHE 3aJaHusl MO IUIJIOMHOMY
npoekty (pabore). CinoBo COJEPKAHUE numyr nponucHsiMu OykBamu. B
collepKaHMe BKJIIOYAIOT 3aroJIOBKM BCEX YacTed MOSCHUTENBbHOM 3alKCKH, B TOM
quclie pa3feioB U MOAPA3/eNioB, MNPUIIOKEHHUM, crnenuukandii U BEIOMOCTb
JOKYMEHTOB.

Pacrionoxenue 3aroJioBKOB B COAEPKAHUU JOJDKHO =~ TOYHO OTpa)aTh
MOCJIEIOBATEIBHOCTh M COMOJYMHEHHOCTh pAa3[ejoB W TMOApPA3AeiOB B TEKCTE
MOSICHUTEIBHON 3aIUCKH.

1.2.11 BBenenue (mpeaucioBue) MoOMeNaoT Ha oTenabHoi cTpanuie. CioBo
BBEJEHUE (ITPEJVCJIOBUE) 3anuckiBaloT NPONMCHBIMU OYKBaMH IO LICHTPY.
Brenenue (mpeaucioBue) JOKHO OBITH KPATKUM U YETKUM, HE JOJKHO OBITH OOITUX
MECT U OTCTYIUICHUH, HEMOCPEACTBEHHO HE CBS3aHHBIX C pa3pabaThiBaeMOU TeMOil.
OO0bem BBeJIeHUS HE JOJIKEH NPEBBIIATh ABYX CTPAHMII.

Pekomennyetcs cienyrolee coiepxanue BBeIeHus (IpeaucioBus):

— KpaTKui aHallu3 JOCTHXKEHUI B TOW 00JaCTH, KOTOPON MOCBSIIEHA TEMA JIH-
IJIOMHOTO MpoeKTa (paboThl);

— 1IeJ1b JUIIJIOMHOTO MPOEKTUPOBAHUS;

— NPUHLIMIBI, TIOJIOKEHHBbIE B  OCHOBY  IPOECKTHUPOBAaHMS, HAYYHOTO
UCCJIeI0BAHMUSI, IOMCKA TEXHUYECKOTO PEIICHHUS;

— KpaTKoe M3JI0KEHUE COJICpKaHUsl Pa3/eioB MOSICHUTENbHON 3alUCKU C 005-
3aTeNbHBIM YKa3aHHUEM 3a/ja4, PEIICHUIO KOTOPBIX OHU MOCBSIIECHBI.

1.2.12 B OCHOBHOM TEKCTE€ NOSICHUTEIBHOW 3alHCKU AHAIM3UPYIOT CYIIECT-
BYIOILIUE PEIICHUS, OMPENENAIOT MYTH JTOCTHKEHHUS LEIU MPOCKTUPOBAHUS, COCTAB-
JSI0T TEXHUYECKHE TpeOOBaHUs, HA OCHOBAHUHM KOTOPBIX pa3padaThIBalOT KOHKPET-
HbI€ METOJIMKH U TEXHUYECKHE PEIICHU 3a/1ay, IPUHUMAIOT CXEeMOTEXHUYECKHUE, ajl-
TOPUTMHUYECKUE, TPOrPAMMHBIE U KOHCTPYKTUBHO-TEXHOJIOTMYECKUE PEILICHUS.

Oo6mue TpeOOBaHUS K OCHOBHOMY TEKCTY MOSICHUTEIBHOM 3alMCKHU: YETKOCTh
U JIOTMYECcKasl MOCIeA0BAaTEeIbHOCTh U3JI0KEHHsI MaTepuaia, yOeauTeIbHOCTh apry-
MEHTalWHU, KPaTKOCTh U SICHOCTh (POPMYJIUPOBOK, UCKITIOYAIOIINX HEOJHO3HAYHOCTD
TOJIKOBaHUS, KOHKPETHOCTb U3JI0KEHUS PE3YNIHTATOB, JOKA3aTEIbCTB U BHIBOJOB.

1.2.13 3anpemiaercs nepenuchbiBaHUE OONIUX CBEJICHUM M3 YUCOHHKOB, y4eO-
HBIX TIOCOOUH, MOHOrpaduii, craTelt U IPYyrux HUCTOYHUKOB 0€3 COOTBETCTBYIOIIEH
CCBUIKH.

1.2.14 B 5KOHOMHYECKOM pa3jeie, B pa3eie OXpaHbl TPya WM IKOJOTUYe-
CKOM 0€30MacHOCTH, PHEPIO- U PEeCypcoCOEPEKEHUsT pacCMaTPUBAIOTCS BOIPOCHI,
MPEeAYyCMOTPEHHbIE 3aJJaHUEM T10 AUIUIOMHOMY MPOEKTUPOBaHUIO. 151 MHXKEHEepHO-
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AKOHOMMYECKUX CHEHHATbHOCTEN paccMaTpPUBAIOTCS BONPOCHI, MPEIYCMOTPEHHBIE
3a/IaHUEM TI0 KOHCTPYKTOPCKO-TEXHOJOTHYECKOM YacTu MpoeKTa (paboThI).

1.2.15 3aknoueHue numyT Ha oTAeabHOM cTpanule. Cnoso 3AKJITFIOUEHUE
3aMUCHIBAIOT MPOMUCHBIMU OYKBaMU TOJYKUPHBIM IIPUPTOM MO IEHTPY CTPOKH.
B 3axioueHnu HEOOXOIMMO MEPEUYUCIUTh OCHOBHBIC PE3YyJbTAThl, XapaKTEePU3YIO-
II[Ue CTENCHb JOCTKEHUS 1IEJIM TIPOCKTA U MOABITOXKUBAIOIIHE €T0 CO/ICPKaHHE.

Pe3ynbTathl cienyer uznarath B (hopMe KOHCTaTaluK (HPaKTOB, UCIIOJIB3YS CIIO-
Ba: «U3YUYEHBI», KUCCIEIOBAHBI», «CHOPMYIUPOBAHBIY, «IIOKA3aHOY, «pa3paboTaHay,
«IIPENITIOKEHA», «ITOATOTOBIICHBI», KU3TOTOBIICHA», «UCIIBITAHA» U T. .

Texcr mepedncineHuil 10aKeH ObITh KPATKUM, SICHBIM U COJIEpKaTh KOHKPET-
HbIE TaHHEIE.

O0BeM 3aKkiToueHUs HE JIOJDKEH 3aHMMAaTh 0oJiee TOJIyTOpa-IBYyX CTPaHHIL O-
SICHUTEJILHOM 3alUCKU.

1.2.16 CIITMCOK HCIIOJIbB3OBAHHbBLIX MCTOYHUKOB cnenyer odopm-
asth 1o 'OCT 7.1-2003. Tlpumepsl odopmieHus MPUBEASHBI B Toapaszaene 2.8.

1.2.17 IlpaBuna odopmiuenus npuioxenuit uznoxensl B 'OCT 2.105-95
(cm. moapazzaen 2.7).

1.2.18 IIEPEUEHDb DJIEMEHTOB cxeMm 537€KTpHYECKUX NPUHLUUIHAIBHBIX
opopmiisiercs mo 'OCT 2.701-2008 B BUAE CaMOCTOSITEIHLHOTO JOKYMEHTa Ha OT-
JeIbHBIX JucTax GopmaTta A4 M mMoMenIaeTcsl B TIOSICHUTENbHON 3aIluCKe Mepe]] Be-
JOMOCTBIO IOKYMEHTOB. [Ipumep opopMieHus iepeyHs 2IIeMEHTOB MPUBEIECH B IIPU-
noxxeHuu ['. DnemMeHTsl pacnonaratoTcsi B MOPSIAKE JJATUHCKOTO alipaBuTa.

1.2.19 BEJIOMOCTDb IOKYMEHTOB cooTBETCTBYET COCTaBY AUIIOMHOTO

npoekTa (paboThl) U SBISETCS MOCIEIHUM O0S3aTE€NbHBIM JIMCTOM MOSICHUTEIHHOM
3anucku. @opma BeJOMOCTHU U €€ O(pOopMIIEHUE TPUBEACHBI B MPUIIOKEHUU [l

1.3 O0s13aHHOCTH CTy/leHTa (KypCaHTa), PYKOBOAMTE/ISA U KOHCYJIbTAHTA

1.3.1 Crynent (kypcaHT) o0s13aH:

— CaMOCTOSITEIBHO BBINOJIHUTH JAUIUIOMHBIN MPOeKT (paboTy) UM Mo pe3yibTa-
TaM MPOEKTUPOBaHUs (pa3paboTKM) cienaTh Aokial Ha 3acenanuu ['OK;

— 0(pOPMUTH TOSICHUTENIbHYIO 3aIIUCKY U T'paHUuecKylo 4acTh B COOTBETCTBUU
¢ TpeboBanusimMu neictByromux ctangaptoB ECKJ, ECT/, ECII/;

— HECTH MEPCOHANIbHYIO OTBETCTBEHHOCTD 3a MPUHSATHIC PEIICHUS U TOCTOBEP-
HOCTh UX 00OCHOBAHUS;

— NPUHUMATh y4acTUE B pa3palbOTKe 3aJaHUil U HTANOB MPOCKTUPOBAHMS, CO-
0J10/1aTh CPOKH BBIMOJHEHUS KaJICHJAPHOTO TUIaHa;

— eXEHeIeNbHO UH(POPMUPOBATh PYKOBOAUTEIS O XOJI€ BBITIOJHEHUS JUILIIOM-
HOTO TIpoeKTa (paboThl);

— B YCTAHOBJIEHHBIE BBINTyCKaroIel Kadeapoil CpOKH NpeICTaBIATh KOHCYJb-
TaHTy OT Ka(eJpbl BCE BHIIIOJHEHHBIE K ’TUM MOMEHTaM MPOEKTHbIE MaTEPHAIIbI IS
OTPOIIEHTOBOK.
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1.3.2 PykoBoauTenb 00s13aH:

— COCTaBUTb U BbLAATH 33JJaHUE IO TUIIJIOMHOMY IPOEKTY (paboTe);

— pa3paboTaTh KaJeHAApHBIN IJIaH Ha BECh IEPHO MPOCKTHPOBAHHS;

— PEKOMEHJIOBaTh CTYJEHTY (KypcaHTy) HEOOXOUMYIO JTUTEpaTypy, CIIpaBOU-
HBIC U apXUBHBIC MAaTEPHAIbI, TATIOBBIE TIPOEKTHI U JPYTHe UCTOYHUKU MO TEME JH-
IJIOMHOTO MIpoeKTa (paboThl);

— MPOBOAWTH KOHCYJBTAIMH, IPOBEPSITH PE3YJILTATH PACUETOB U IKCIIEPUMEHTOB;

— KOHTPOJMPOBATh XOJ BBHITIOJHEHHs] paOOTHl M HECTH CBOKO JIOJNIO OTBETCT-
BEHHOCTH 32 €€ BBINIOJIHEHUE BILIOTH /10 3aIUThI TUMIJIOMHOTO MPOEKTa (padoThl);

— OKa3bIBaTh MOMOIIb B MOJATOTOBKE JOKJIaga 00 OCHOBHBIX pe3ylbTaTax, Io-
JYYEHHBIX B X0JI¢ Pa3paOOTKH TeMbI TUIIIOMHOTO MPOEKTa (paboThl).

— COCTaBUTb OT3bIB O JUIIJIOMHOM IMPOEKTE U paboTe cTyAeHTa (KypcaHTa) HaJ
MPOEKTOM, COTJIACHO NYHKTY 1.4.1.

1.3.3 KoHcynbTaHT OT BhINTycKaromei kadeapsl o0si3aH:

— OKa3bIBaTh MOMOIIL B (POPMUPOBAHUY 3a7a4 TPOCKTUPOBAHNS, OTBEUAIOITUX
COJICP>KaHMIO CTICIIMAIBHOCTH (CTICI[UaTN3aIiN );

— KOHCYJBTHUPOBATh IO BOMPOCaM BbIOOpAa METOAUK pEIIeHUs CHOpPMYIUPO-
BaHHBIX 3aJ[a4, pacyeTa U MPOSKTUPOBAHHUs, 0OOCHOBAHUS TIPUHUMAEMBIX CTYJACHTOM
(KypcaHTOM) peIlICHH;

— KOHTPOJIMPOBAThH CPOKH BBHITIOJIHEHUS OCHOBHBIX ITAIOB MPOCKTHUPOBAHUS U
CTaBUTh B U3BECTHOCTH Kadepy 00 UX HAPYIICHUHN U IPUUYUHAX, BHI3BABIINX UX;

— OCYILECTBIIATh TEXHOJIOTMYECKUH KOHTPOdb («T. KOHTp.») rpaduyeckod u
TEKCTOBOM [OKYMEHTAlMU. TEeXHOJOTMYECKUH KOHTPOJb IIPEAIOaraeT IIPOBEPKY
COOTBETCTBUSI MIPUHATHIX B MPOLECCE MPOSKTUPOBAHUS TEXHUYECKUX PEIICHUN CO-
CTOSIHUIO Pa3BUTHsI JAHHOW OTPACIU TEXHUKH, MPOCTOTHI peain3aliu pa3paboTaHHO-
ro usnenus (MpoAyKTa), ero TeXHOJOTMYHOCTH, a TaK)KE€ BO3MOXKHOCTH HCIOJIb30Ba-
HUs B cpepe coBpeMEHHBIX HTHPOPMAIIMOHHBIX TEXHOJIOTHIA;

— TpPUHUMATh y4acTue B paboTe paboueil KOMUCCHUU;

— OIICHUTH ITOJTHOTY JUIIJIOMHOTO TpoeKkTa (padoThl), TOTOBHOCTh CTYACHTA
(xypcanTa) k 3ammute B ' OK u mpoundopmupoBats 06 3TOM Kadenpy.

1.3.4 KoHcysbTaHThI OT Apyrux Kadeap o0s3aHbl:

— BBIJIaTh 33J]JaHUE CTYACHTY B T€UECHHUE NEPBBIX JBYX HENEb MPEJAUIIIOMHON
MPaKTUKH;

— KOHCYJIbTUPOBATh CTY/ICHTA MO TEME 3aJaHUsl B COOTBETCTBUU C YTBEPKICH-
HBIM TpaduKoOM;

— NPOBEPUTH NPABUIBHOCTD BBITTOJIHEHUSI BBIIAHHOTO 3a/1aHMUS;

— MPEACTaBUTh 3aBEYIOIIEMY BbINyCKaroUlel Kadeapoil 10 Hadana pabOThI
paboyux KOMUCCUH TOKJIAJHYIO 3alUCKY O BBIMOJIHEHUU KAXKIbIM CTYIEHTOM (Kyp-
CaHTOM) COOTBETCTBYIOLIETO pa3jieia JUIIIOMHOTO MPOEKTa (AUIIIOMHON padoThI).
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1.3.5 HopMmokoHTposiep 00s13aH:

— MPOBEPUTH COOJIOJIEHNE B pa3pabOTaHHON JOKYMEHTAIlM HOPM U TpeOoBa-
HUM, YCTAHOBJIEHHBIX B MEXIOCYAApCTBEHHBIX U PECHyOJIMKAHCKUX CTaHIapTax, a
TaK)Ke B CTaHJapTaX YHUBEPCUTETA;

— MPOBEPUTH COOTBETCTBUE I'papUuECKUX U TEKCTOBBIX JOKYMEHTOB TpeOoBa-
HusaM ctangaptoB ECK/L;

— OLICHUTh YPOBEHb HCIOJB30BAHMS B MPOLIECCE MPOCKTUPOBAHMS MPOTpec-
CUBHBIX METO/IOB CTaH/IaPTU3aLUH U YHUDUKAIIH.

HopMOKOHTpOJIb OCYIIECTBIISIOT MPENoaBaTeIn YHUBEPCUTETA, HA3HAUCHHbIE
BBITTyCKarolen kadeapoi.

1.3.6 I'paduku ONpOLIEHTOBOK AMILUIOMHBIX MPOEKTOB (PadoT), KOHCYJIbTALUM
o Hopmam u Tpeboanusm ECKJI, ECT/I, ECIIJI, npenogaBareneii-KOHCYIbTAaHTOB
paspabaTbiBatoTCs npoduiinpyromieil kageapoi B yCTaHOBICHHOM MOPSAIKE U J10BO-
JSTCS 1O CBEJICHUSI CTY/ICHTOB (KYpPCaHTOB).

1.3.7 B cnydyae HeqoOpOCOBECTHOI'O OTHOIIEHUS CTYJIeHTa (KypcaHTa) K pabo-
Te Kadenpa MpUHUMAET pEIICHHE O LEIecO00pa3HOCTU AanbHeWeld padoThl HaA
MPOEKTOM, HH(DOPMUPYS JeKaHa QaKyibTeTa.

1.4 IloaroroBka K 3amuTe JUINJIOMHOIO MPOEKTA

1.4.1 3akOHYEHHBIH AUIUIOMHBIN MPOEKT, MOAMUCAHHBIA CTYJEHTOM (KypcaH-
TOM) U KOHCYJbTaHTaMH, MPEJCTABISAETCS PYKOBOIAUTEINIO0, KOTOPbIA COCTaBIs€T HA
HEro OT3bIB.

B oT3bIBE pyKOBOUTENS AUILIOMHOTO TPOEKTA TOKHBI OBITH OTMEYEHBI:

— aKTyaJIbHOCTh TEMBbI TUIFIOMHOTO MpoeKTa (padoThl);

— CTEIEHb PEUICHHOCTH MMOCTaBICHHOH 3a7a4u;

— CTENeHb CAaMOCTOSTETBHOCTH U MHULIMATUBHOCTHU CTYy/IeHTa (KypcaHTa);

— YMEHHUE CTy/IeHTa (KypcaHTa) MOJIb30BaThCs CHEIUATbHON JIUTEPATYPOL;

— CHOCOOHOCTU CTYICHTA (KypCaHTa) K MH)XKEHEPHON WIIM HCCIIeI0BATEIbCKON
pabore;

— BO3MOXXHOCTH ITPUCBOCHUS BBIMYCKHUKY COOTBETCTBYIOIIEH KBATU(PUKAIIIH.

[Tpumep o opmileHHs OT3bIBA PYKOBOJIUTENS IPUBEIEH B IpHIIOKeHHH E.

1.4.2 JTunioMHbIN TpOeKT (paboTy) U OT3BIB PYKOBOJUTEINS CTYIEHT (KypcaHT)
JOJKEH HPENCTaBUTh B pPab0UYyI0 KOMUCCHUIO JJisi MPOBEPKU HE IMO3[HEE YEM 3a JIBE
Henenu g0 padotel ['OK.

1.4.3 PabGouass koMuccHs TPOBEPSET COOTBETCTBUE HA3BaHUS TEMbBI IMPOCKTA
(paboThl) Ha3BaHUIO, YTBEPKICHHOMY B IIPUKA3€, COOTBETCTBUE COACPIKAHUS TPOCK-
Ta (paboThl) COAEPKAHMIO 33JaHUM Ha MPOEKTUPOBAHHE, a TAKXKE MOJHOTY Mpe.-
CTaBJICHHBIX MaTePHUAJIOB; 3aCyIINBACT COOOIIEHNE CTyJAeHTa (KypCaHTa), OIpeie-
JISIET €r0 TOTOBHOCTH K 3amuTe B ['OK 1 coolmaeT eMy 0HO U3 peleHn KOMUCCHH:

— 00 os106peHuu poekTa (padboThl);

— 0 HETOTOBHOCTH NMPOeKTa (paboThl) K 3aITUTE;

— 0 HEOOXOMMOCTH TOPAOOTKH (C TOUHBIM YKa3aHUEM TPEOYEMBIX NCTIPABIICHHIA).
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Pabouass komuccHs He paccMaTpUBAET TUIUIOMHBIA MPOEKT (padoTy) CTyaeHTa
(KypcaHTa), HE BBIIOJIHMBLIEIO B IOJIHOM OOBEME COOTBETCTBYIOIIMI pazjen Mo 3a-
KJTIOYEHHUIO KOHCYJIbTaHTa OT JPYTUX Kadenp.

1.4.4 /Ins nopaboTku mpoekTa (paboThl) CTyACHTY (KypCaHTy) NMPEeJoCTaBIISIET-
Csl CpOK He 0oJiee 0JTHOM HEJENH.

[Tocne BHECEHMS MCTPaBICHUN CTYACHT (KypCaHT) MOBTOPHO MPEACTABISET B
pabouyro KOMUCCHUIO TUIIJIOMHBIN MPOEKT (paboTy) AJisi pacCCMOTPEHUS.

1.4.5 Ha ocHoBaHuM BbIBOJIAa paboyell KOMUCCUU JIONMYCK CTyAeHTa (KypcaHTa)
K 3auuTe (UKCUpYETCs MOANMCHIO 3aBeayiouero kadeapoi Ha TUTYJIBHOM JIMCTE
MOSICHUTENILHON 3alUCKU K TUINIOMHOMY IPOEKTY (pabote). [Ipu sToM 3aBegyrommii
Kadeapoi MeeT NPaBo MEPEHECTH 3aLUTY AUILIOMHOTO NpoeKTa (paboThl) CTyACHTa
(KypcaHTa), HApyIIMBIIET0 KaJeHAapHbIN I1aH, Ha MOCiaeAHUH 1eHb pabotsl I OK.

Ecnu 3aBenyromuii kadgeapoit Ha OCHOBaHMM BBIBOJA pa00O4Yeil KOMUCCHH HE
CUMTAET BO3MOXXHBIM JIONYCTUTh CTYJEHTa (KypcaHTa) K 3allUTe, 3TOT BOIPOC pac-
CMaTpHBaeTCs Ha 3aceJaHuu Kadeapbl C y4acTHeM PYKOBOAMTENS WU (M) KOHCYJb-
TaHTa JUIUIOMHOTO npoekTa (padotel). [Ipu oTpuarensHOM 3aKkiroueHud Kadeapsl
BBINIMCKA U3 MPOTOKOJIA 3aceaHus MPEACTABISIETCS Yepe3 JeKaHa GakynbTeTa Ha yT-
BEPIKJICHHE PEKTOPY, MOCIIE Yero cTyJeHTa (KypcaHTa) HH(pOPMHUPYIOT O TOM, YTO OH
HE JIOMYCKAeTCs K 3alllUTe AUTIOMHOTO MPOEKTa (paboThI).

1.4.6 Junnomubli poekT (padoTa), JOMYIIEHHbIN BbITyCKaolen kadenpoil k
3alllMTe, HAIIPABIISIETCS] 3aBEIYIOIINM Kadeapoil Ha peleH3HIo.

PerieH3eHThl JUTIIOMHBIX NMPOEKTOB (PadoT) yTBEpKAAIOTCS JEKaHOM (HaKyJsib-
T€Ta MO TMpPEACTABICHUIO 3aBeAylomiero kadeapoid wu3 yucia mnpodeccopcko-
MPENnoaBaTeIbCKOr0 cocTaBa Apyrux kadeap, cnenuaincToB MPOU3BOJICTBA, HAY4-
HBIX YUPEXKICHHM, MMeJarornyeckoro cocTaBa JPYyrux By30B HE MO3JHEE OJHOTO Me-
csila 710 3alIUThlI.

1.4.7 B perieH3uu A0IKHBI ObITH OTMEUEHBI:

— 00BbEM MOSICHUTENIBHOM 3alUCKU U TpadUuecKoro Marepuania;

— aKTyaJIbHOCTh TE€MbI TUIIJIOMHOTO MpoeKTa (padoThl);

— CTENEeHb COOTBETCTBHUS TUIIJIOMHOIO MpoeKTa (padoThl) 3aJaHUIO;

— JIOTHYHOCTh TIOCTPOCHUS IOSICHUTENIbHON 3alUCKU;

— HaJlugue 0030pa JIUTepaTyphl O TeME JUIUIOMHOIO Mpoekrta (paboThl), ero
MOJIHOTA M MOCIEA0BATEIbHOCTD aHAIN3a;

— MOJTHOTAa ONHUCAHUS METOJMKH pacueTa WIM IPOBEJACHHBIX HCCIIEOBAaHUM,
U3JI0KEHHSI COOCTBEHHBIX PACUETHBIX, TEOPETHUECKUX U HKCIEPUMEHTAJIbHBIX pe-
3yJIbTATOB, OLIEHKA JOCTOBEPHOCTH MOJYUYEHHBIX BHIPAXKEHUHN U TAHHBIX;

— HaJINYUE apryMEHTHPOBAHHBIX BBIBOJOB IO PE3yJibTaTaM JMILIOMHOTO MpPO-
exra (padoThl);

— MpaKTHYecKas 3HAYUMOCTh JUIJIOMHOTO TMpoeKTa (paboTbl), BO3MOKHOCTh
MCIOJIb30BaHUS MOJIYYEHHBIX PE3yJIbTATOB;

— HEJI0CTaTKU U cjadble CTOPOHBI JUIIJIOMHOTO MpoeKTa (padoThl);
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— 3aMEYaHus M0 OPOPMIICHHIO TIOSCHUTEIHHON 3aMHMCKH K JUIIOMHOMY TIpO-
eKTy U CTHIIIO M3JIOKECHUSI MaTepuarna;

— OTMETKa JUIIOMHOTO npoekTa (padoTsl) o 10-0amapHoM cucTeme.

[Tpumep odopmiieHUS pelieH3UH TPUBEICH B MpHIokeHnH XK.

1.4.8 CtyneHt (KypcaHT) JIOJDKEH OBITh O3HAKOMJICH C PEIICH3UEH HE MeHee
9YeM 3a CYTKH JI0 3aluThl nmpoekTa (padotel) nepen ['OK. M3aMmenenus nmo 3aMmeuanusim
pELIEH3€HTa B TOTOBBIA TUIIOMHBIN MPOEKT HE BHOCATCS.

Petien3usi, OT36IB pyKOBOJAUTENS, aKT (CIIPaBKa) O BHEAPECHUH HE IMOJIITUBAIOT-
CA B MOSICHUTEIbHYIO 3aIlUCKy, a npeabsapidatorcs ['DK kak oTaenbHbIE €amMOCTOs-
TEJIbHBIE TOKYMEHTHI.

1.4.9 PykoBoguTeIu TUIIOMHBIX MPOEKTOB (paboT) OT CTOPOHHUX OpraHu3a-
IIUH ¥ PEIEeH3EHTHI 0(OPMIISIOT aKT MPUEMKH BBITTOJTHCHHBIX pabOT COTJIACHO JOTO-
BOpPY TOJPsIa, KOTOPBIA SBISETCS OCHOBAaHWUEM JUIA OIUIaThl Tpyna. IloamucaHHbIe
akThl cnatot cexkperapro ['OK.

1.5 3amuTa 1UNI0MHOr0 nMpoexkTa (padorTsl)

1.5.1 K 3amwuTe AUIIIOMHOrO MpoekTa (paGoThl) IOMYCKAIOTCA CTYICHTHI
(KypcaHTBI), MOJHOCTHIO BHIMTOJIHUBIIKNE YUCOHBIHN IJIaH, YueOHbIC TPOTPAMMBI, TIPO-
rpaMMBbI MPAKTUK (B TOM YHUCJIE MPEAIAUIIIIOMHON MPAKTUKH), CAABIINE TOCYIapCT-
BEHHBIN DK3aMEH, BBIMOJHUBIIKE B TTIOJTHOM O00BEME 3a/laHUE HA TUIIJIOMHBIN MPOEKT

(paboty).
JIomycK K 3alIuTe OCYHIECTBIISIETCS B COOTBETCTBUM C ITyHKTamu 1.4.3, 1.4.4 n

1.4.5.

1.5.2 Jlo nayana pa6otel I'9K nexanom (axkynbTeTa IPeACTaBISIOTCS CIIUCKU
CTYJ€HTOB (KypCaHTOB), JOMYIIEHHBIX K 3alUTE AUIUIOMHBIX MTPOEKTOB, U yUEOHbBIE
KApTOUKH CTYACHTOB (KYypCaHTOB) C yKa3aHHEM IOJYYEHHBIX UMHU OLIEHOK IO H3Y-
YeHHBIM JUCIMIUIMHAM, KYPCOBBIM IMpoeKkTaM (paboTram), y4yeOHOW M MPOU3BOACT-
BEHHOU MpPaKTUKaM.

1.5.3 Crynentsl (KypcaHTbl), JOMYIICHHBbIE K 3aIUTE JUIUIOMHOTO IPOEKTa
(pa®oThI), MUHUMYM 32 OJIMH JICHB JI0 Ha3HAUYEHHOTO Kadeapoi JHS 3aIIUThI TOTKHBI
SBUTBCS K cekpeTapro [ OK miis yTouyHeHUs BpeMEHHU 3alluThl, UMes TIpU cebe mosic-
HUTEJbHYIO 3aMUCKY, TpauyecKkuii MaTepuai, OT3bIB U PEICH3HIO.

B I'OK Takxe cieayet mpeacTaBiIsaTh (MpU HATUYUH) aKThl WIIM CIIpaBKH (TIpU-
noxkenus U, K), moareepxaarmoniye HayqYHyO U MPAKTHYECKYIO 3HAYUMOCTh BBITOJI-
HEHHOTO JMIUIOMHOTO TpoeKTa (paboThl), MepedyeHb MyONUKauuid W U300peTeHHI
CTyJeHTa (KypcaHTa).

1.5.4 3amura JUIUIOMHBIX MPOEKTOB (PaboOT) MPOU3BOJIUTCSA HA OTKPBHITOM 3a-
ceganun ['OK. Ha 3ammuty moryT ObITh HpUIialleHbl PYKOBOIUTENb, PELEH3EHT,
KOHCYJIbTAHTBI, IPEACTABUTEIN MPEANIPUATHI U OpraHUu3aluil.

1.5.5 3amura JUNIIOMHBIX TIPOEKTOB (PaboT), CoepKaHue KOTOPHIX HE MOXKET
OBITH BBIHECEHO Ha 00111ee 00CYXI€HUE, TPOBOJUTCS B YCTAHOBJICHHOM TOPSIIKE.
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1.5.6 Ha 3amuTty Kaxaoro IUILUIOMHOTO MpoekTa (paboThl) OTBOAUTCS HE 0O-
nee 30 muH. J{ng nokiaza o colepKaHUM JIUIIOMHOTO MpoekTa (padoThl) CTYIEHTY
(xypcanTy) npenoctasisgercs Bpems A0 15 mus. [Joknaa na 3acepanuu I'OK moxer
OBITH BBIMOJHEH B (pOopMe Mpe3eHTAIU, MPUYEM KOJIWYECTBO CIANIOB OMpeaeliseT
aBTOp MPOEKTA.

Crnaiiipl MOTYT cojepkaTh JOMOJHUTENbHbIE MaTepualbl, PACKPHIBAIOIINE
O0COOEHHOCTH TEMbI JUIJIOMHOTO MpoeKTa (paboThl), 3aa4ll MPOECKTUPOBAHMUS, CYTh
BBITIOJTHEHHBIX TEOPETHUECKUX, SKCIEPUMEHTANBHBIX U HMHXKEHEPHBIX PEIICHHM, a
TaK)Ke BBIBOJIbI, 3AKIIOYEHHUE U MPOYHE MOJIE3HbIE CBEACHUSI.

Ilocne noknaza BBITYCKHUK OTBevyaeT Ha Borpockl wieHoB I'OK. Bomnpockr Mo-
r'yT ObITh OOILIET0 XapakTepa B Mpejaesiax TUCHUIUINH CIIEHUaIbHOCTH M Clielnanu3a-
IIMU, U3y4aeMbIX Ha MPOTSHKEHUM BCEr0 OOyYEeHUsS] B YHUBEPCUTETE, UM CBS3aHBI C
TEMOU BBIMOJIHEHHOTO MPOoeKTa (paboThl).

Jluna, npucyTCTBYIOLIME HA 3alUTE AUIUIOMHOIO MpoekTa (paboThl) U HE SIB-
nsromuecs yneHamu ['OK, He MoryT 3a1aBath BONPOCH! CTYIEHTY (KypcaHTy) U BJIU-
ATb Ha XOJI 3aIlIUTHI.

3aTeM MOXET BBICTYNHTb PEIEH3EHT, €ClIM OH MPUCYTCTBYET Ha 3aceJaHUuu
I'OK nnu 3aunteiBaeTcs ero peneHsus. Ha umerommnecs 3aMe4aHusi pelieH3eHTa CTy-
JEHT (KypCaHT) IOJKEH J1aTh He0OX0AMMbIE Pa3bsICHEHMSL

[Tocnie 3TOro O CBOMM OT3HIBOM BBICTYHAET PYKOBOJUTEIh AUILIOMHOTO MPO-
€KTa WM (B €r0 OTCYTCTBUE) OT3bIB 3aUUTHIBACTCS B €TI0 OTCYTCTBHE.

3amura 3aKaHYMBAETCSA MPEAOCTABIEHUEM BBIMYCKHUKY 3aKIIOUUTEIBLHOTO
CJIOBa, B KOTOPOM OH BIIPaBE BbICKA3aTh CBOE MHEHHUE 10 3aMEYaHUsIM U PEeKOMEH1a-
LUSIM, CJIeJTaHHBIM B MpoIiecce OOCYKAeHUs TPOEKTa.

1.5.7 Tlocne okoHYaHMs 3aMIMTHL TUIJIOMHBIX MpoekToB (padotr) I'OK nponmo:n-
’KaeT CBOIO pabOTy Ha 3aKPBITOM YACTH 3acellaHus, Ha KOTOPOM C COTJIacus IMpejce-
naTesiss KOMUCCUUA MOTYT MPUCYTCTBOBATH PYKOBOJUTENU U PELIEH3EHTHI JUIIIOMHBIX
MPOEKTOB (PaboT) MpHU PEHIEHUN BOIIPOCOB, KACAIOIIUXCS TOJIBKO UX JUIIJIOMHUKOB.

B xone 3akpbiToro 3aceganus wieHsl ' OK:

— OILICHUBAIOT PE3YIbTAThI 3aAIUTHl KAXKIOTO JTUILUIOMHOIO MpoekTa (paboThl),
YUUTBIBas MPU-3TOM €ro (ee€) MpakTUYECKYIO0 LIEHHOCTb, COJIepKaHUE J0KIaaa U OT-
BEThI CTy/ICHTA (KypcaHTa) Ha BOMPOCHI, OT3bIB PYKOBOJAUTENS AUTNIOMHOTO MPOEKTA
(paboThL) U PElEH3HI0;

— MPUHUMAIOT PEIIeHUs O BblJade JUIUIOMOB O BbICIIEM 00pa30BaHHH, B TOM
YHCIIe C OTIIMYUEM, U OPOPMIISIOT TPOTOKO.

B cootBerctBuu ¢ 3akoHoMm Pecniyonuku benapyce No252-3 ot 11 urons 2007
rojia TOKyMEHTHI O BbICIIEM O0Opa30BaHUU C OTJIMYMEM BBIJAIOTCS JHIAM, UMEIOIIUM
10 UTOraM oOy4eHHs B BBHICHIUX Y4YE€OHBIX 3aBEICHUSX, BKIIIOYAsi UTOIOBYIO aTTECTa-
nuio, He MeHee 75 % ormerok 10 m 9 GamnoB, a ocTajbHBIE OTMETKH — HE HHXKE
7 Gasos.

OTmeTKa 3a BBINOJIHEHUE M 3aLIUTYy JUIJIOMHOTO NMPOEKTa BBICTABISETCS IO
UTOTaM OTKPBITOT'O T0JIOCOBaHUS O0NBIIUHCTBOM rosiocoB wieHoB ['OK. [Ipu paBHOM
YCJie TOJIOCOB IOJIOC IpeiceIaTeNsl IBISETCS PEIIAIOIINM.
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PCBYJIBT&TBI 3allIUThl JUIINIOMHBIX ITPOCKTOB, PCIOCHHA O IMPUCBOCHHUHN KBAJIU-
(1)I/IKaI_II/II/I, BbIJa4YC JUIIJIOMOB O BBICIIICM 06p330BaHI/II/I, B TOM 4YHCJIC C OTIIMYUCM, OI'-
JJAaIIAKOTCA B 9TOT XKE ACHDB ITOCJIC Oq)OpMJ'ICHI/IH COOTBCTCTBYIOIIHX ITPOTOKOJIOB.

1.5.8 JluniomHbIi nipoekT (paboTa) mociie 3aliuThl XpaHUTCS B apXUBE YHHU-
BepcuTeTa. BhIMycKHUKY pa3periaeTcs Mo X0AaTaiicTBy OT OpraHu3aliy ¢ pa3pelie-
HUSL TIPOpPEKTOpa Mo yueOHOM paboTe CHATH KOMMIO CBOEro MpoekTa (padoThl) s
nepeadn B OpraHu3alMio U BHEAPEHHS B IPOU3BOJICTBO.

1.5.9 TloBTropHas utoroBasi arrecTanus CTYJIEHTOB (KypCaHTOB), HE CHABIIMX
roCy/IapCTBEHHBIN PK3aMEH, HE JAOMYIICHHBIX K 3allUTE JUIJIOMHOTO poeKTa (pado-
Thl), HE 3AIIMTUBIIUX JUIJIOMHBIA MPOEKT (paboTy), MPOBOIUTCA B COOTBETCTBHUHU C
rpadukom padotel I'OK mocneayronux Tpex ydeOHBIX JeT. [Ipu 3Tom rocynapcrt-
BEHHBII AK3aMEH CIAeTCs MO TeM YYeOHbIM AMCLUMIUIMHAM, KOTOpbIE ObUIM OIpeje-
JIeHbl Y4€OHBIMU TUIAaHAMU, IO KOTOPBIM IIPOXOIUI0 00yUEHHE B MO/l UX OTYUCIICHHUS.

1.5.10 Crygentam (KypcaHTam), HE CHABIIMM TOCYAapCTBEHHBIA JK3aMEH, HE
3aIIUTUBIINM JTUTJIOMHBIA TPOEKT (PpaboTy) MO yBaKUTENbHOU TipuunHe (OOJIE3Hb,
ceMelHbIE 00CTOSITENIbCTBA, CTUXUITHBIC OCICTBUS W Ap.), IOATBEPKICHHON JIOKYMEH-
TaJbHO, PEKTOPOM YHUBEPCUTETa HA OCHOBAHHWM 3asBJICHUS CTyJeHTa (KypcaHTa) U
Mpe/iCTaBIeHUs JeKkaHa GaKyIbTeTa MpojjieBaeTcsd CpOK 00yUeHHUs, YCTAaHOBICHHBINA B
COOTBETCTBUU C MPUUHNHON HEMPOXOXKIEHUS UTOTOBOM aTTECTAIUH.

18



2 TPEBOBAHMSA K NOSACHUTEJBbHOM 3AITMCKE

2.1 O01mue moJ1oKeHu s

2.1.1 TloACHUTENBHYIO 3alMCKY BBINOJHSIOT C IPUMEHEHHEM IEeYaTalOMUX U
rpaduueckux ycTpoicTB BoiBoAa [I9BM unu pykonucHbsIM criocoOoMm.

IIpu nmevatu ¢ nomoIbIO TEKCTOBOro penakropa [I9BM ucnone3yercst rapHu-
Typa mwpudrta Times New Roman pazmepom mpudrta 13—14 myHKTOB ¢ MEXCTPOU-
HBIM MHTEPBAJIOM, MTO3BOJIAIOIINM pa3MecTuTh 40 + 3 cTpOKH HA CTpaHHUIIE.

[Ipu pykonucHOM crocoOe MCTOJNBb3YIOT MIAPUKOBYIO PYUKY C MAacTON HYepHOTro,
cuHero uiu ¢puoJsieToBoro 1eeta. Beicota OykB u 1iudp 10JKHA OBITH HE MEeHEee 3,5 MM.

Homepa pa3znenoB, nmoapasziesioB, NIyHKTOB U MOJIYHKTOB CIEAYET BBIACIATH
MOJIY>KUPHBIM HIpU(PTOM. 3aroioBKM pas3fesioB peKOMEeHAyeTcs o(popMIIsTh MOY-
KUPHbIM 1IpudTOoM pazmepoMm 14—16 MyHKTOB, a MOAPA3JENOB — MOMY>KUPHBIM
mpudToM 13—14 nyHKTOB.

JIns akLeHTUpOBaHUS BHUMAaHMS Ha ONPEAECIEHHBIX 3JEMEHTAX JONYCKAETCS
UCIIOJIb30BaTh KYPCUBHOE U MOJYKUPHOE HAUEPTAHHUE.

2.1.2 TekcT pacrnojiararoT Ha OJHOW CTOpoHe JihcTa gopmata A4 ¢ cobrose-
HUEM pa3MEpOB IOJIEN U UHTEPBAJIOB, YKa3aHHbBIX B IPUIIOKEHHUH JI.

2.1.3 AG3anpl B TeKCTe HaYMHAIOT OTcTyrnoMm 1,25 unu 1,27 cM, ycTaHaBIu-
BaeMbIM B Word B nuanoroBom okHe A63ay, uiau 15—17 MM Nipu BBITIOJTHEHUU 3a-
MUCH PYKOTTUCHBIM cTOCOOOM (cM. mpuiioxenue JI).

2.1.4 Bce yacTu NOSICHUTEARHOW 3alMCKHM HEOOXOOUMMO M3JaraTb Ha OJHOM
A3BIKE — HA PYCCKOM WJIM OEOPYCCKOM, UM HA OJHOM M3 MHOCTPAHHBIX S3BIKOB, Ha-
MIPUMEP aHIJIMICKOM UIJId HEMELKOM.

2.1.5 Onucku u rpaduyueckre HETOYHOCTH, OOHAPYKEHHBIE B TEKCTE MOSICHU-
TEJIbHOM 3alUCKH, BBHIIOJTHEHHON PYKOIMHUCHBIM CIIOCOOOM, TOMYCKAETCs UCIPABIATH
IOYMCTKOMN, 3aKpaLIMBaHUEM O€JI0il KpacKOl M HAaHECEHHEM Ha TOM XK€ MECTe HC-
IIPaBJIEHHOr0 TekcTa. [loMapku M ciellbl He NOJHOCTHIO yAJIEHHOIO IPEXKHETO TEK-
CTa HE JONyCKAaIOTC.

2.1.6 TloscHuTenpHas 3amMMCKa JOJDKHA OBITh CIIMTa B JKECTKOM MEpPEIUieTe
(cnenuanpHOM Marnke sl AUTUIOMHBIX TPOEKTOB (padoT)).

2.2 PyOpukanuu, 3aroJIOBKHM U COAEpPKaHHUE

2.2.1 TexcT MOsSICHUTEIILHOM 3aITMCKH pasacisiroT Ha JIOTUYCCKH CBA3dHHBIC
9aCTH — pa3aciibl, IIpU H€O6XO}II/IMOCTI/I — Ha IoApa3aciibl, a MoApa3aCabl — HAa ITYHKTHI.
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2.2.2 Pazzenbl JOJDKHBI UMETh MOPSIKOBBIE HOMEpa, 0003HaYaeMble apabCKu-
MU udpamu 6€3 TOYKH B KOHIIE U 3allMCaHHbIe ¢ a03aIiHoro OTCcTyma. [lompasmernsl
HYMEPYIOT B MpeJieNax pas3zaena, K KOTOPOMY OHU OTHOCSITCS.

2.2.3 NHorna BHYTpH ToJipa3jesa BhIIEIAIOT 0ojiee MEIKUE CMBICIOBBIC €U-
HUIIBI — MYHKTBI, HAPUMEP: XapaKTEPUCTUKU YCTPOUCTB U (YHKIIMOHAIBHBIX dJie-
MEHTOB TEXHUYECKOW CUCTEMbI, 000CHOBAHHE 3TAIOB IJIAHUPYEMOTO IKCIIEPUMEHTA,
XapaKTEPUCTUKHU amlapaToB U MPUOOPOB, HEOOXOIUMBIX JJIsI UCTIBITAHUH, TTOKa3aTe-
JIM Ka4eCTBa TEXHUUYECKOM CUCTEMBI B Pa3IUUHBIX PEKUMaxX €€ padoThl U T. 1. B mo-
TOOHBIX CITydyasX MyHKThl HYMEPYIOT B Mpeaesax moapassea.

[TyHKTBI pU HEOOXOAMMOCTH MOTYT OBITh Pa30WTHI HA MOIAMYHKTHI, KOTOPBIE
HYMEPYIOTCA B IIpeJesiax KaKJA0ro MyHKTa.

2.2.4 Eciii B MOSICHUTENBHOM 3alMCKE BBIJIENEHBI TOJBKO PA3AENbl, TO MyHKTHI
HYMEpPYIOT B IIpe/ieiax paszaena.

2.2.5 Kaxnplil pa3zzien U noApas3aen J0JKEH UMETh KpaTKUl U SICHBIA 3aroJio-
BOK. [IyHKTBI, KaK IpaBUiI0, 3ar0JIOBKOB HE UMEIOT.

3aroJ0BKH pa3/esioB 3alMChIBAIOT MPOMUCHBIMU OyKBaMu 0€3 TOYKU B KOHIIE 3a-
rOJIOBKA. 3aroJIOBKH IMOJIPa3/IeioB 3alKChIBAIOT CTPOYHBIMU OYKBaMH, HauMHas C Tep-
BOM IIPOIMCHON. 3aroj0BKM HE MOAYEPKUBAOT. [IepeHOCHI CIOB B 3arojioBKax HE J0-
ITyCcKaroTCcs. Ecu 3aroloBOK COCTOUT U3 IBYX MPEMIOKEHHUN, UX PA3ACIISIIOT TOUKOM.

Ecnn 3aronoBku pazzaena uiy noapasjiena 3aHUMaroT HECKOJIBKO CTPOK, TO CTPO-
KU BBIPAaBHUBAIOTCSI 10 MEPBOM OYyKBE 3aroyioBKa B COOTBETCTBUHM C MpUiIoKeHueM JI.

2.2.6 Kaxnplii pa3zien NOSACHUTEIBHOM 3aIUMCKH PEKOMEHIYETCS HAauMHATh C
HOBOW CTPAHUILIBI.

Mexy 3aroyioBKoM pasnena (mopaszena) 1 TEKCTOM OCTaBISIOT MPOOETbHYIO
CTPOKY — MPU KOMIBIOTEPHOM CIIOCOOE BBIMOJHEHUS 3aMMCKHU; UHTEPBAJ MIUPUHON
15 MM — ipu pykonucHoM crioco6e (cM. mpusoxxkenue JI).

Mexay 3arosoBKaM# pa3aeiaoB U BXOJAIINUX B HETO MOAPA3IEI0B JONYCKAaeTCs
MoMenaTh HeOOIbIIOW BBOAHBIN TEKCT, MPEABAPSIIONINAN MOapa3ed.

2.2.7 TlepedeHb Bcex pas3leioB U MOAPA3/AEIIOB, BKIIOYAIOUIUN MOPSIAKOBBIE
HOMEpPA U 3aroj0BKH, 0QOPMIIAIOT B BUJE COAECPKaHUA — 00s3aTEIBHOrO AJIEMEHTA
nosicHUTeNbHOU 3anucku. CojepikaHue MOMENIaloT HEMOCPEICTBEHHO 3a 3a/laHHEM
Ha MPOEKTHUPOBAHNE U BKIIIOYAIOT B OOIIYI0 HYMEPALMIO CTPAHHIL.

Cnoo COHEPXAHUE 3anuceiBaloT NpONUCHBIMU OYKBaMH MOJYKUPHBIM
mpudTom 14—-16 NMyHKTOB M pacmojiaraloT MO ILEHTPY CTPOKH. Mexay cloBOM
COAEPXAHHME u camum coaep aHUEM OCTaBIISIIOT MPOMEXYTOK, PaBHBIM MpO-
OesbHOM cTpoke. B comepkaHuM 3aroyioOBKM BHIPABHUBAIOT, COMOJUYUHSAS 1O pasje-
JaMm, MmoapaszjesaM M MyHKTaMm (eciu MOcieIHHe MMEIOT 3arojIoBKH), CMelas Bep-
THUKaJIU BIIPABO OTHOCUTEIBHO JIPYT JIpyra Ha 2 3HaKa.

B conepxanuu kaxablii 3arojIOBOK COEIUHSIOT OTTOYMEM C HOMEPOM CTpaHU-
1bl, PACIOJIOKEHHBIM B CTOJIOLIE CIIpaBa.

[Ipumep pparmeHTa NpaBUIHLHO MOCTPOESHHOTO COACPKAHUS:
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COJIEP)KAHUE

BBEIEHUEC. ... 5
1 AHa)IM3 HECKOPPEKTUPOBAHHOMN CHCTEMBI YIIPABIICHMS .. ..ecvneeeneeenniiineeeneeneneeanneennees 9
1.1 AHAIU3 HCXOIHBIX JAHHBIX. . .. e nuttnttenntenttentte ettt anee et et et eaeennaeaneenens 9
1.2 CraTtudeckue U JUHAMHYECKUE XapaKTEPUCTUKH DJIEMEHTOB CUCTEMBI. .. ... .cceevvueereeneee 12
1.3 CtpyKTypHasi CXeMa HECKOPPEKTUPOBAHHOM CHUCTEMBI. ...« uveneeneenieneentennenneaeneanns 20
1.4 Onpenenenue xenaeMoro Ko3puirenTa ycuaeHus: pa3oMKHYTOM CUCTEMBL. . ............ 21
1.5 AHATHM3 YCTOMUMBOCTH . ..\ttt tnntte et ettt et e e et e e et e e et e e et e e eantee e aanene s aaeans 22
1.0 BBIBOIBL. . . ettt ettt et e e e e 24
2 CHHTE3 KOPPEKTHUPYIOITUX YCTPOMCTB. 1. et euttertenteenteennneenteenneeaneeenneenneeensensanemntenns 25
[Tpunoxenue A (uHpopmanronnoe) [IpumMep 3an0THEHHUS TUTYIBHOTO JIUCTA. . ... euu.. i 45

2.2.8 Crpanuupl NOSICHUTENBHOW 3alHMCKH HYMEPYIOT apaOCKuMu IuppamMu B
MPaBOM HIKHEM YTri1y. TUTYJbHBIN JIKCT, JTUCT C pedepaToM U JHUCT 3aJaHUsl BKIIO-
YaroT B OOLIYI0 HyMEpALK0, HO HOMEp CTPAaHHULbl HA HUX HE CTaBAT. B obmyro Hyme-
paLuIo CTPAHMI] BKIFOUYAIOT BCE MPUIIOKEHHUS.

2.3 OCHOBHBIE IPABWJIA U3JI0KEHUA TEKCTA

2.3.1 TekcT MOSCHUTENBHON 3aMUCKHU JOJKEH OBITh YETKUM M JIOTUYHO H3JI0-
YKEHHBIM, HE JIONYCKAaTh Pa3JIMYHbIX TOJKOBAHUMN.

[Tpu u3noxxeHUu 00s3aTEIBHBIX TPEOOBAHUM B TEKCTE JOJDKHBI MPUMEHSATHCS
CJIOBA «JIOJDKEH», «CIEAYET», KHEOOXOAUMO», «TpedyeTrcs, YToOb», «HE JOMYCKAET-
cs», «3amnpemaercs». [Ipu n3noxkeHnu Ipyrux MojoKeHUH PEKOMEHAYETCS UCIONb-
30BaTh CJIOBA: «JIOMYCKAIOT», «yKa3bIBAIOT», KIPUMEHSIIOT.

B Tekcre cnemyer mpuMEHATh HAyYHO-TEXHUUECKHUE TEPMHHBI, 0003HAUYCHUS
Y ONpENENICHUs, YCTAHOBJICHHBIE JACHCTBYIOIMMHU CTaHJAapTaMH, a NMPU UX OTCYTCT-
BHUM — IPUHATHIE B HAYYHO-TEXHUYECKOU JINTEPATYPE.

3amnpemaercss IPUMEHATh MHOCTPAHHBIE TEPMHUHBI MNPU HAIMYUU pPABHO3HAY-
HBIX CJIOB U TEPMHUHOB B PYCCKOM SI3BIKE.

2.3.2 Tekct u3naraior ¢ coOnoaeHreM npaBuil opdorpaduu U MyHKTyaluu.
Cnenyer oOparuTh BHHUMaHUE Ha al3allbl, NEPEUUCIICHMS, YNOTPEOJIEHUE YHUCEl,
CHUMBOJIOB U Ppa3MEpHOCTEN.

2.3.3 HebGounbiue mo o0beMy 000CO0JICHHBIE TIO CMBICITY YacTH TEKCTa BbIje-
JSIOT ab3aamu.

2.3.4 B NOSICHUTENBHOM 3alIMCKE YaCTO UCIOIb3YIOT NEPEUUCIICHUS, HAIIPUMED
B Te€X ClydasX, Korjaa HeoOXOJMMO Ha3BaTh COCTAaB TEXHUYECKOW CHCTEMbI WU OT-
JENbHON €€ YacTH, YKa3aTh MpeabsiBIsieMble TpeOOBaHUS, YCTAHOBUTH MOPSAOK KC-
MIEPUMEHTAIIBHBIX UCCIEOBAHNM, UCTIBITAHUM, HAJTAAKU U T. II.

2.3.5 Ecin MNEPCUHUCIICHUC IPOCTOC, T. €. COCTOUT M3 CJIOB U CHOBOCOquaHHﬁ,
TO K&)KIIBIﬁ QJICMCHT HCO6XOI[I/IMO 3alMUChIBaTh C HOBOM CTPOKH, HAYMHAA C 3633HHO-
I'o OTCTYIIA U 3HAKA «KTHUPC», 4 B KOHIC CTABUTb TOYKY C 3arsToM. HaHpI/IMep:
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B cocraB ycTpoiicTBa cCUUThIBaHUS BU3YaJIbHOM MH(OPMALIMK BXOJAAT CIEAYIOLIUE OIOKU:

— JaTYUK PACCTOSHHS;

— (hoToMoTHAS MaTpHIIA pazMepoM 32%32 seMeHTa;

— 33JJal0IUNA TEHEPaToOp M YCTPOMCTBO aBTOMAaTHYECKON PETYIMPOBKH YYBCTBUTEIBHOCTH
(dboTOMaTpHLIBL.

2.3.6 Ilpoctoe mepeuuciaeHue IOMYCKAETCs MUCAaTh B MOAOOP C TEKCTOM,
OTJeJssl CJI0BA WIIM CIIOBOCOYETAHUS IPYT OT Jipyra 3anarod. Hanpumep:

B cucreme ynpapieHus NpUBOJOM IOJay NMPUMEHEHbl YEThIpE BUJA AATYMKOB: JATUUK MO-
MEHTA, J1aTYMK (a3HOro HaNpsHKEHHs] Ha BXOJIE TUPUCTOPHOTO MpeolOpa3oBaTesis, JaTYUK YIriIOBON
CKOPOCTH BaJla JBUTaTesl U LU(PPOBOM JaTUUK MEpEMELLEHUSI HATPY3KH.

2.3.7 Ilpu c0XKHOM MEPEUUCIEHUH, COCTOSIIEM M3 HECKOJIBKHMX MPEIIIONKe-
HUMN, KOKJBIN 3JIEMEHT MEePEeUnCIeHUs] HyMEpPYIOT U MUIIYT C MPOIMUCHOW OYKBBI, Ha-
yyHas ¢ ab3aIlHOTro OTCTYTa, a B KOHIIE CTaBAT TOUYKy. Hampumep:

B cootBercTBUM € METOOMKON CHHTE3a HU(MPOBBIX PETYIATOPOB BBHIIOJIHSAEM CIIEAYIOLINE
oTepaluu:

1 Beraucnsiem Z-nipeoOpazoBaHue MepeaaTouHON GYyHKIIUU MOCIEA0BATEIHHO COCTMHEHHBIX
AKCTPAMNOJISATOpA HYJIEBOTO TOPSAIKA U HETPEPHIBHOW YacTh 1uppoBoii cuctembl. C mOMOIIbI0 Ou-
JUHENHOro mpeoOpa3oBaHMsS HAXOAUM COOTBETCTBYIOHIYIO .~ XapakTEpUCTUKYy B oOjactu
W-nipeobpazoBaHuii.

2 Ilo HailIeHHON XapaKTEPUCTHUKE OINPEIEIsieM OCHOBHBIE IOKA3aTENIN HECKOPPEKTUPOBAH-
HOM 1IM(POBOI CHCTEMBI: 3amachl YCTOMYMUBOCTH 110 (ha3e M MOJYIIIO, MOJIOCY MPOITYCKaHUsI, Pe30-
HAHCHYIO YacTOTy U pe30oHaHCHbIM NHK. ComocTaBisieM MOKa3aTelu KauecTBa ¢ TpeOyeMbIMU 3Ha-
YCHUSIMH.

3 BriOupaem B oOnactu W-npeoOpa3oBaHuil TaKyr0 XapaKTEPUCTUKY (DU3UYECKU peain3ye-
MOTO PETryJsiTOpa, YTOOb! yIOBIETBOPSIIMCH BCE TPEOOBAHMUSI, MPEABSABIsAEMbIE K KaUECTBY YIIPaB-
nenusi. Hakonen, ucnosib3yst nojactaHoBky W=Z—1/Z+ 1, nony4aem nepeaaTodHyro (QpyHKIIHIO
perynaropa B 006JacTi Z-npeoOpa3oBaHUM U T. Ji.

2.3.8 Ecnu B MOSICHUTENBHOM 3aMMCKe HEOOXOAMMO CIENaTh CCHUIKH Ha dJie-
MEHTBI MTEPEUYHCIICHUS, UX 0003HAYAOT CTPOYHBIMUA OYKBaMHU PYCCKOTro ajag)aBHTa CO
ckoOkoii. Hanmpumep:

1.7 Ha ocHOBaHWH aHaJHM3a UCXOHBIX JAHHBIX IS MPOSKTUPOBAHMS CHCTEMBI aBTOMAaTHYe-
CKOTO YIPaBJICHHUS YCTAHABIMBAEM CIIEIYIOINE TPEOOBAHMS K CHCTEME:

a) IMHAMMYECKas YCTAHOBMBILASACS MOTPEUIHOCTh YIPABJIECHUA Oy MOJUKHA OBITH HE Oojiee
12 yru1. MuH npy OCTOSIHHO} ckopocti Q = 0,16 pax/c u yckopennn € = 0,24 pax/c’;

0) MOMEHTHAasI COCTaBJISIOIIAs MOIPEUTHOCTH Oy JI0JDKHA ObITh HE Oosiee 1,2 yrii. MUH IpH
My =10* Hwm

B) BpeMs IEpEXOJHOr0 Ipouecca I, He 6onee 0,32 c;

I') IepeperyIupoBaHue JT0KHO ObITh He 6osiee 24 %.

[pu nanpHe#IIe neranu3anuy NepeurcIeHui UCOIb3YIOTCS apabckue ug-
pBl CO CKOOKOM, a 3amucCh MPOU3BOAUTCS C a03allHOrO0 OTCTYMa, COOTBETCTBYIOIIETO
YPOBHIO TiepeuncieHus (cM. npuiioxenue JI).

2.3.9 Ilpu cchiIKke B TEKCTE Ha DJIIEMEHT NEPEUYHCICHUs CleayeT Mucath 0e3
COKpAIIICHUS CJIOBO «ITYHKT» WJIM «IOJAITYHKT» M IOCJE HOMEepa WM OYKBBI YOUPATh
ckoOky. Hampumep:

B cootBeTcTBUM ¢ 3aaHHON B TyHKTE 1.7, 6 MOMEHTHOM MOTPENTHOCTHIO OMpeessieM 100-
POTHOCTb CUCTCMBI YIIPpaBJICHUS.
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2.3.10 Bce ayeMeHTBI MepeurcieHus TOJKHBI MOAYUHATHCS BBOJIHOU ¢pase,
npeIecTByome nepeuucieHuo. He momyckaercss oOpbiBaTh BBOAHYIO (pasy
nepes NepeyrcIeHUsIMA Ha TIPEJIoTaxX WK COI03aX «H3», «Ha», «TO», «KaK» U T. .
Hanpumep:

Henp(l@uﬂbHO nucamo.

CunoBo#i crneAsiuii MpUBOJ COCTOUT U3: JEKTPOJABUTATENS, FIEKTPOMAIIMHHOTO YCUIIUTE-
JI 1 U3MEPUTETIFHOTO ITpeoOpa3oBaTess.

Credyem nucamy:
B cumnoBoii ciemsaniuii mpuBoI BXOIST: 3JICKTPOIBUTATEIh, JICKTPOMAIIMHHBIA YCUITHTETh U
M3MEPUTEIBHBIN TTPeoOpa3oBaTEeb.

2.3.11 B TekcTe TMOACHUTENBHON 3amucku (kKpome GopMyn, Tabmui u
PUCYHKOB) ciedyem nucamo CJlo8AMU:

— MaTeMaTHYeCKHH 3HAK «—» MHHYC Tepe] OTpUIATCIbHBIMH 3HAYCHHUSIMU
BEJIMYNH;

— MaTeMaTHdecKkue 3Haku > (0oJblie), < (MeHblle), = (paBHO), a TAKKE 3HAKU
Ne (momep), % (mpouenr), & (aumametp), sin (cuHyc), cos (KOCHHYC) W T. 1., HE
UMEIOIIHe Tpu cede YMCIOBBIX 3HAYCHUH, Hanpumep: «llpupaBHUBAsT HYJIIO MPOU3-
BOJIHYIO OT (DYHKIIMOHAJIA, HAXOIUM ypaBHEHHE. .. ).

2.3.12 B tekcTte yucia OT OAHOTO JIO JAEBITH 0€3 €IUHUIl U3MEPEHUMN CIeayeT
MMcaTh CJIOBaMU, CBBIIIE NEBATH — udpaMu. JpoOHbIe Ynciia He0OXOAUMO MPUBO-
JIUTH B BUJIC ICCATUYHBIX TPOOEH.

[lepen umcinamu ¢ pa3MEPHOCTAMH HE PEKOMEHJIIYETCS CTaBUTBH IMPEIJIOT «B)»
WJIU 3HaK TUpe «—». Hampumep:

Henpasunvro nucamo:
DnekTpoaBUraTeh MOITHOCTEIO B 600 BT.

Credyem nucamy:
DnekTpoaBuraTeb MoHocThi0 600 BT.

[IpuBonst HanOoNbIlIee WM HAaUMEHbIIEe 3HaUYEeHUE BEJIUYHH, CIeAyeT Mpume-
HATh CIIOBOCOYETAHME «HOJKHO OBITH HE Ooisiee (He MeHee)», HanpuMep: «llepepery-
JUPOBaHUE A0JBKHO ObITH HE O6omee 18 Y%o».

Ecnu B NOSICHUTENbHOW 3amUCKe MPUBOAAT JUANa30H YHUCIIOBBIX 3HAYEHUH
OJTHUX M TeX K€ eauHULl (U3UYECKON BEIMUYMHBI, TO OOO3HAYEHUE €IUHUIIBI
(bu3nyecKol BEIMUUHBI CIEYET yKa3bIBaTh MIOCIE MMOCIEIHETO YUCIOBOIO 3HAUYEHUS
nvanasona. Hanpumep:

Cucrema aBTOMaTUYECKOTO COMPOBOXKICHHS 1EJM 00ECTICUNBACT CICKEHHE TI0 JATbHOCTH
oT 2 110 20 KM C 3aJJaHHOU TOYHOCTBIO.

YucnoBele 3HAUCHUS BEIWYUH CICAYCT YKa3bIBAThb C MAKCHMAJIBHO HOITYCTH-
MOM CTEIEHbIO TOUHOCTH.

HOpSII[KOBBIe YUCJIUTCIIBHBIC ITUIIYT I_[I/I(l)paMI/I C HapamiCHUCM OIIHO6YKBCH-
HOI'0 MagCKHOTO OKOHYAHHA, CCINU MPCAIOCIICIAHAA 6YKBa YU CIIUTCIBHOTO TIJiacC-
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Hasi, U IByXOYKBEHHOTO OKOHYaHUs, €CIU Mpeanocieanss Oyksa cornacHas. Ha-
IpUMeEp:

1 Bo 2-M pa3znene nokasaHo. ..
2 Comnocrasiisisi pe3ysbTaThl 1-T0 U 2-r0 3KCIIEPUMEHTOB. . .

KonuuecTBeHHBIE YUCIUTEIBHBIE O AECATH 0€3 eIWHUIl U3MEPEHUH CcleqyeT
MMCcaTh CJIOBAaMH, HAlPUMEP «HA IIECTHU JIUCTAX», IO Pe3yibTaTaM IATH SKCIEPH-
MEHTOB...». KOJu4ecTBeHHbIC YUCIUTENIbHBIC CBBIIIEC JCCATH 0003HAUYAIOT IUGPOI
0e3 HapaileHus, HanpuMep «Ha 20 JTucTax».

2.3.13 B nosicHUTEIbHOM 3aMUCKE CIEAyeT MPUMEHATh €IUHULBI (PU3UUECKUX
BEJIIMYMH, MX HaUMEHOBaHMS M o0o3HaueHUsA B coorBeTcTBHU ¢ I OCT 8.417-2002.
B mpunoxenun T nmpuBeneHsl OyKBeHHbIE 0003HAUYCHUSI BETUYUH U Pa3MEPHOCTEH,
HanOoJiee 4acTo ynoTpebiisieMble B IPoeKTax (padoTax).

[TpumeHeHune Ipyrux cucteM 0003HaYCHHM (PU3NYECKUX BETMYMH HE JI0ITYCKaeTCsl.

Ecnu B mosicHUTENbHOM 3amiCKe HEOOXOUMO HCIIONB30BaTh CBEACHUS U3 JINTE-
paTypHBIX UCTOYHUKOB, B KOTOPBHIX MPUMECHECHBI MHBIE CHCTEMbI 0003HAYCHUM, TO WX
HyxHO TiepeBectd B cuctemy CU. KoaddunmeHTsl nepeBoja mpuBeAeHbl B PUITOXKE-
HUU Y C TOYHOCTBIO, JOCTATOYHOM /ISl HH)KCHEPHBIX PACUYETOB.

2.3.14 He cnenyeT momemarh 0003HAUYCHUS €AUHUIl (PU3NYECKUX BEJIUYUH B
OJIHOM CTpoKe ¢ popMyramMu, BeIpaK€HHBIMH B OYKBeHHOU popme. Hanpumep:

Henpasunvno nucame:
[IpuBeneHHbIN K BaJTy IBUTATENsl MOMEHT HHEPLIMA HArpy3Ku

2
() M2
an = (ml +m2)—2HmaX [Kr M ]
1B max

Cnedyem nucamn:
. 2
IIpuBeneHHbIH K Baldy JBUTarels MOMEHT MHEPLUMH HArpy3kd Jnp, KI*M~ BBIYMCISEM IO

bopmyne
2
®5 max .

2
B Max

Jup = (my + my)

B Tex cnyuasx, korga B GopMyIy MOJCTABISIOT YUCIOBbIEC 3HAYEHUS U BBIUMC-
JSIOT pe3ysibTaT, 0003HAYCHUE €IUHUITBI (PU3UYECKON BEJIMUYMHBI MUIIYT 32 PE3yiib-
TaTOM C MIPOOEIOM, paBHBIM OJIHOMY 3HaKy, Uiu 3—4 MM IpHU PYKOIHMCHOM CIIOCO0e€.
Hanpumep:

[IpuBeneHHbIN K BaJly IBUTATEIsl MOMEHT MHEPLIMA HArPY3KU

2 1 2 )
JHp:(m1+m2)%:(300+400)%:4’410—4 KO'M~.
IBMax 210

2.3.15 [IlpumeHsiemble B TOSCHUTEILHOW 3alKCKe YCJIOBHbIE OYKBEHHBIE
o0O3HaueHusi, B TOM YHCJI€ HWHIEKCHl, HM300pa)K€HUsT WIM 3HAKA JOJDKHBI
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COOTBETCTBOBAaTh MPHUHATHIM B HOPMATUBHOM JIOKYMEHTAIlMU U JEUCTBYIOIIUX
CTaHJapTax.
2.3.15.1 YToObI yKazaTh pa3inure HECKOIbKHX (PU3MYECKUX BEJIMYHUH, 0003HA-
YEHHBIX OJTHOM U TOM k€ OYKBOM, MPUMEHSIOT BEpXHUE U HUKHUE UHICKCHI.
2.3.15.2 B kauecTBe BEpXHHUX HHACKCOB PEKOMEHAYETCS MPUMEHSTH apaOCKue
uu@psl, 3Haku npuM ('), 38e3104Ky (*) u OykBy (7). Hanpumep:
a) NC* - SHEPTHS;
0) ¢'(A,w) — x0dbPHUIHEHT TapMOHUIECKOM JIMHEAPH3ALINH;

* o o
B) K — perynupyeMblii (HacTpauBaeMblil) KOYQPUIIMEHT yCUIEHHUS;
r) A" — TpaHCIOHMpPOBaHHAS MaTPHUIIA.

2.3.15.3 HwxHUMHU HHJEKCAaMH MpU OYKBEHHBIX 0003HAYEHHUSIX MOTYT OBITh:

— 1udpsl, 0003HAYAIOIIME NOPSAIKOBBIE HOMEpPA, HAMPUMEpP, MOPSAKOBBIC
HOMEPA MEPEMEHHBIX COCTOSIHUS, TEPEJaTOUHbIX (PYHKIIMHI U T. I1.;

— OYKBBI TPEYECKOr0 U JATUHCKOro aj(aBUTOB, YKa3bIBAIOIIHE Ha CBS3b C
(¢u3NYeCKMMHU BeJIMYMHAMHM, OO0O3HAYEHHBIMU COOTBETCTBYIOUIMMHU CHUMBOJIAMHU.
Hanpumep: D — 106pOTHOCTB 11O YCKOPEHHUIO; Vy —~ COCTABIAIONIAsl CKOPOCTH BIOJIb
OCH X;

— OyKBBI pyccKoro an¢aBuTa, COOTBETCTBYIOIINE OJHOW MM HECKOJIBKUM Ha-
YyaJlbHBIM OyKBaM TepMuHa, Hanpumep Ugy — HanpshHKeHUe Ha BXOJE YCUITUTENS.

2.3.15.4 Nnaekcel, COCTaBICHHBIE U3 ABYX-TPEX COKPAILEHHBIX PYCCKUX CIIOB,
MUY T OPSIMBIM HIPUGPTOM C TOUKAMU MEXKTY COKpanieHusMu. Hanpumep:

a) Ko c— k03¢pHUIMEHT YCHIICHHUS B eI 0OpaTHOM CBSI3U;
0) Kp.c (p) — nepenarounas GyHKIUs PETYNATOPA CKOPOCTH.

2.3.15.5 Ecnu B cocTaB MHAEKCA BXOAUT HECKOJIBKO HU(P WM OYKB JaTUH-
CKOro M (MJM) rpeyeckoro anadaBUTOB, TO UX OTIEISIOT APYTr OT Apyra 3amsiToi.
Hanpumep:

a) ¢, — YroJl MEXly IEPBBIM U BTOPBIM CMEKHBIMH 3BEHbAMHU MaHMITYJIATOPA;

0) Rx,a — MaTpHIia TOBOPOTa BOKPYT OCH OX Ha yroJI ..

2.4 OcHOBHBIC PABUJIA HANIMCAHUS MATEMATHYECKUX (popMy.I

2.4.1 [Ipu U3I0)KEHUU BBHIBOJIOB M3 MaTeMaTU4eCKUX GOpMys HE PEKOMEHIY-
€TCS HUCIOJb30BaTh BBIPAXKECHUSA: «Mbl MOJYUYWIN», «Mbl HAILINW», «ONPEACIUIIN,
«TOTYYUTCS», «BBIPA3UTCS B BUAEY», «OyneMm umeTb» U T. n. Ciaeayer ynotpeOiasiTh
CJIOBA: «IOJIy4aeM», «OIMpeAeNsieM», «HaX0JuM», «IIpeodpa3yeM K BUY» U T. 1.

CBs3ylOIIME CIOBAa «CIENOBATEIIBHO», «OTKYHa», IIOCKOJIBKY», «TaK KaK»,
«WIN» W APYrye pacrojaralroT B Hadalle CTPOK, a 3HAKW NPENUHAHUS CTABAT HEIO-
CpeACTBEHHO 3a ¢opmynoi. Hammpumep:
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XapaKkTepruCTHUECKOE YpaBHEHHE MTPeoOpa3yeM K BUIY
Tp*+p+K,=0. (*)
[ToacraBum B (*) 3HaueHue p
p=—o+jB,
MOJTyIHM
T(—(x+j[3)2 +(—o+ jB) +K, =0,
OTKy/1a HaX0JIUM
T(a® —p*)+K, —a =0
—20BT +B=0.
CnegoBaTenbHO,

1
20

T = ;KV:a—T(ocz—Bz).
Ecmu dpopmynam npeamecTtsyeT ¢ppas3a ¢ 0000IIAIOMUM CIOBOM, TO IOCIIE HEE
HEo0X0AMMO CTaBUTH ABoeToune. Hampumep:

N3 paBencTsa (2.12) HaxoauM ClieayrOIIee COOTHOIICHHE:

A1+ E2) =31+ 8) + — 0 4(1 4 E1) =30+ 8) +1/[(1+E)').
(1+8)

2.4.2 MatemaTudeckue (pOpMyIbl JTOKHBI ObITh BIUCAaHbl OTYETIMBO C TOY-
HBIM pa3MelleHueM 3HaKkoB, udp u O0ykB. Kaxayio OykBy B popMyrnax U TEKCTE He-
00X0JIMMO 3aIMCHIBATh B TOYHOM COOTBETCTBUHU C andaBuToM. {1 TOro 4troObl B
dbopmynax pazauyarb CUMBOJIBI CXOJHOI'0 Hau€pTaHUs, MPUHATO OYKBBI JATUHCKOIO
andaBuTa nevyaraTb KypCUBOM, a PYCCKOTO U IPEUYECKOro — mnpsiMbiM mmpuprom. O6-
pasibl OyKB IpUBEIEHBI B IPHIIOKeHUU D.

Ha mporskeHnn Bceil MOSCHUTENbHON 3aiCcKU HE0OX0IUMO CO0JII0IaTh clie-
nyroniue pasMepsl B ¢popmynax: 3—4 MM I CTPOYHBIX M 6—8 MM JJIsi TIPOMUCHBIX
OykB u 1udp. Bce mnaekchl W mokazaTend CTENEHU TOJDKHBI ObITh B 1,5-2 pasza
MEHBIIIE.

3HaKU CIIOKEHMsI, BBIUUTAHUS, KOPHS, pAaBEHCTBA U T. JI. HEOOXOAUMO pa3Me-
maTh Tak, 4TOObI UX cepelirHa OblIa PAcoIOKEHA CTPOro MPOTHB TOPU30OHTAIBHOM
4epThl 1poOu.

2.4.3 @opmybl, Kak IPABUIIO, PACIIOIAralOT Ha OTACJIBHBIX CTPOKaX MO LEHTPY
U OTIENAIOT OT TeKCTa MpoOesIbHBIMU CTpokaMmu. B mpuniokennn M npuBeieHbl pu-
MepbI PACTIONOKEHUS POPMYJII C YKa3aHHEM PACCTOSHUN MEXITy CTPOKaMU TEKCTa.

PexomeHaytoTCS caeayronme MEXKTEKCTOBBIE MPOMEXKYTKU NI Pa3MEIICHUS

dhopmyi:
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— 6 MHTEpBAJIOB MpPU MEYATHOM crocode win 24 MM NpuU PyKONUCHOM JJis
MPOCTEUIIUX OJHOCTPOUHBIX (POPMYIT;

— 8 UHTEpPBAJIOB MPU MEYATHOM CIOCcO0€ UK 32 MM MPU PYKOTUCHOM JUIsl Of-
HOCTPOYHBIX QopMyI, comepxkanux 3Hakn X, I, [ u T. mw.;

— 1151 popMyI1, CoepKaluX ABE CTPOKU U Oosiee, a TaKkKe JUIsl CJIOKHBIX BbI-
paXeHH HEOOXOAMMO BBICTABISATh MEKTEKCTOBBIE MPOMEXYTKH B COOTBETCTBUU C
pPEKOMEHAAIUSAMH MYHKTOB 2.4.2 n 2.4.3.

2.4.4 KopoTkue OAHOTHUIIHBIE (POPMYIIBI JTOMYCKAETCsl pacrojararb Ha OJHOM
CTPOKE, pa3feiisas TOUKOM ¢ 3anstor. Hanmpumep:

Koopaunatsl x| 1 X, onpeAensieM 1o u3BECTHbIM BeIUYMHaM X U V-

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

Hecnoxxubie u kopoTkre GOpMyIIbl TPOMEKYTOUYHBIX M BCTIOMOTATEIbHBIX BbI-
paXeHU MOXHO pacrojiaraTh HEMOCPEICTBEHHO B cTpoke TekcTa. [Ipuuem paspe-
I1aeTCs YBEIMYNBAThH PACCTOSIHUE MEXK]Iy CTpokaMu TekcTa. Hampumep:

Tak kak 10OpOTHOCTH cucTeMbl D =20 ¢!, To Ha KPUTUICCKOHN yacToTe O = 16 ¢! xo-

s dumeHt YCHJICHUS Pa30MKHYTOM CUCTEMBI K ((,)Kp) =D/ O N+ (0, 2(,)Kp)2 =

=20/16-3,35=0,37 c¢~2. CrienoBarellbHO, 3a1mac YyCTOMYUBOCTH 110 yeriieHuio AK =1/0,37 = 3.

2.4.5 [lpu HEOOXOAMMOCTH JOHYCKAETCsl NEPEHOC YacTH MaTEeMaTHYeCKOIo
BBIPAKECHUS Ha CIEAYIOIIYIO CTPOKy. lIpvueM 3Hak omepanuy, Ha KOTOPOM CHEJIaH
IIEPEHOC, MUIIYT [1BAa pa3a — B KOHIIC IIEPBOM U B Hadajle BTOpoM cTpoku. llpu nepe-
Hoce (hOpMyJIbl Ha 3HAKE YMHOYKEHUS BMECTO «» MIPUMEHSIOT 3HAK «X).

He nomyckaroTcsi EpeHOCHI HA 3HAKE JACICHUS, a TAK)KE BBIPAKEHUI, OTHOCS-
HIMXCS K 3HaKaM KOPHs, UHTErpaa, Jiorapu@ma, TpUroHoOMeTpUIeCKUX (PYHKIMA U T. II.

2.4.6 Bce ¢popMyIibl, pacnonoXeHHble B OTAEIbHBIX CTPOKaX, HymepytoT. Of-
HUM HOMEPOM OTMEYAIOT Tak)Ke IPYIIy OAHOTUIHBIX (OPMYJ, pa3MEUICHHBIX Ha
OIHOU CTPOKE.

dopMyJibl peKOMEHIYETCSI HyMEpOBaTh B Ipejeiax pasjiena, K KOTOpoMy OHU
otHocsTcsA. Homep dhopMysbl TOMKEH COCTOSITh U3 MOPSIAKOBOTO HOMEpA pasnelnia u
OTJE€JICHHOTO OT HEro TOYKOM MOPSAIKOBOr0 HoMmepa (Gopmylibl, Hanpumep popmyiia
(2.7). Eciim B pa3mene onHa ¢opmyia, ee TakkKe HYMEpYIOT, Hampumep ¢opmyia
(1.1).

Ecnu B mosicHuTenbHOM 3amucke (GopMys HE MHOTO, TO pa3pelaeTcs npume-
HSATh CKBO3HYIO HyMEPAIIHIO.

®opMyIibl, MOMENIaeMbIe B TIPUIIOKEHHUS, TOJKHBI UMETh OTJAEIbHYI0 HyMepa-
LMIO B IIpelieNiaXx Ka)XJaoro mpujokeHus. BHavane yka3piBaloT 0003HaYeHHE MPUIIO-
KEHUS, 3aT€M CTaBAT TOYKY W MPHUBOMAST MOPSAKOBBIA HOMEP (OpMYINbl B AaHHOM
npuioxennu, Hanpumep (b.2).

2.4.7 TlopsankoBbli HOMeEp (GOpMyINbl 3aMUCHIBAIOT apaObCKUMU IUppamMu B
KPYTJIBIX CKOOKax y MpaBoro Kpas CTPOKH.

27



ITpu nepenoce yactu GopMysbl ¢ OJHOM CTPOKM Ha APYryr0 HOMEP pacroa-
raroT Ha MOCIEAHEN CTPOKE.

Howmep croxHoit ¢popmyssl (B Buie IpoOH) 3aMUCHIBAIOT TaK, YTOObI cepeanHa
HOMeEpa pacliojlarajliack Ha YpoBHE 4e€pThI JpOOH.

CchUIKM B TEKCTE MOSICHUTENIBHOW 3aMMCKU Ha MOPAIKOBBIA HOMEP (HOPMYJIbI
clielyeT NPUBOJIUThH B KPYTJIBIX CKOOKAX € 0053aTeNbHBIM YKa3aHHEM CJIoBa «hHopmy-
Ja», «ypaBHEHHUE», «BBIPAXKEHHUE», «PABEHCTBO», «II€pelaTouHas (PYHKIUSI» U T. A.
Hanpumep:

[ToxcraBmnsis Beipakenue (3.6) B ypaBHeHue (3.2), moaydaem. ..

[Tocne popmybl ciaeayeT noMeniaTh nepeyeHb U paciuGppoBKy IPUBEACHHBIX
B (hopMyJie CUMBOJIOB, KOTOPbIE HE OBLIN MOSICHEHBI paHee.

[lepedyeHb HAYMHAIOT CO CIIOBA «TI€», KOTOPOE MPUBOAIT € HOBOM CTPOKHU Oe3
a03aIHOro OTCTYMa; MOCJE CIIOBA «TAE» ABOETOUME HE CTaBAT. B 3TOH ke cTpoke
MOMEIIAIOT MEePBbIA MOACHSIIOUMI cuMBOJI. CHMBOJBI HEOOXOAMMO OTAENATH OT
pacmippoBOK 3HAKOM THpPE, BBIpAaBHUBAs IMepedyeHb MO cumBojaM. Kaxayro pac-
mUGPOBKY 3aKaHYMBAIOT TOUYKOM ¢ 3amaToid. PazMepHOCTh cuMBoJIa Wi KO3 Puiu-
€HTa YKa3bIBalOT B KOHIIE pacliu(pOBKU U OTAEIAIOT 3amnsTolt. Hanpumep:

HpI/I pas3sroHe MexaHn3sma 10 CKOPOCTHU 6LICTp01"O X0JJa ABHUTAaTCJIb JOJI’KCH Pa3BUBATh AWHA-

MHYECKUH MOMEHT My, HM, KOoTOpEIN onpenensem 1o Gopmyiie
Mzum = (1’2‘];[13 + JMX)gﬂB’ (2.7)

rae 1,2 — ko3 duument, yauTbiBaomuii MPUBEAECHHBII MOMEHT UHEPLIH PEAYKTOPA;

2
J 1p — MOMEHT MHEPLMH JIBUTaTeNIs, KI'M";
. 2
Jyux — IPUBEIECHHBIN K BTy ABUIaTeIsl MOMEHT MHEPLIUM MEXaHU3Ma, KI'M ',
)
€ . — YCKOpPEHHE Baja JBUIaATEJIs, C .

B

Nuorpa pacum@gpoBKy CUMBOJIOB U YUCIOBBIX KOA(P(OUIIMEHTOB HAYUHAIOT CO
cioBa «37echb». B aToM ciayyae nocie GopMysibl CTaBsAT TOUYKY, a CIOBO «3/I€Ch» 3a-
MHUCHIBAIOT C-@03aIfHOTO OTCTYIA ¢ MponucHoM OykBbl. Hampumep:

M s = (1,2 15+ J ) - 2.7)

3nech 1,2 — koapuimeHT u T. 1., KaK B IPEIBIAYIIEM IIPHMEPE.

Paspemaercst pacinppoBKy HaUMHATH ¢ 00OOIIAIONIKUX CJIOB, MOCIE KOTOPBIX
CIEQYET CTaBUTh JABOETOYME, a4 KAXKIBIA MOSCHIEMBIN CUMBOJI HAYMHATH C KPaCHOMU
ctpoku. Hammpumep:

B dopmyrne (2.7) 0603HaUEHO:
1,2 — ko3¢ duLMEeHT, YUUTHIBAIOMIMA. .. U T. .
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2.5 OcHOBHBIC TPEOOBAHUA K MLIIOCTPALUAM

2.5.1 Bunsl wutocTpaiuid (4epTexu, CXeMbl, T'pauKu, OCIUIIOTPAMMBI,
IUKJIO- U TaKTOTpaMMBbl, (hoTorpaduu) U UX KOJMYECTBO B MOSICHUTEIHLHON 3aMMCKe
ompeaessieT aBTop mpoekta (padbotsl). CiaeayeT UCXOAUTH U3 TOTO, YTO WILIIOCTpa-
M1 — HamOoJIee MPOCTON W HATJISIHBIA CIOCOO HM3JIOKEHHS TE€X 4YacTell MOsSICHU-
TEJIbHOM 3alMCKU, KOTOphIE TPEOYIOT JIMTEILHOI'0 TEKCTOBOTO OIMHMCAHMS, HAIPHU-
Mep, AUCKPETHOTO Mpolecca B CI0KHON TEXHUYECKOW CUCTEME, MPOLEAYpPbl CUHTE3a
CJI0’KHBIX KOPPEKTUPYIOUIUX YCTPOUCTB CIEAAIIECH CUCTEMBI U T. II.

2.5.2 Kaxpgas wutiocTpauus J0KHA ObITh YETKOM, SICHOW 1O CMBICTY U CBS-
3aHHOW C TEKCTOM, a TaK)K€ pacroiaratbCs Mo BO3MOXKHOCTU OJUXKE K Pa3bsCHSIO-
e} YacTU TEKCTA.

Jlomyckaercs pacronarath WUIIOCTPALMKU B KOHIE MOSICHUTEIBLHOM 3aMMCKU B
BU/JIE TTPUIIOKCHHUS.

2.5.3 Bce wunrocTpanuy HE3aBUCUMO OT UX BHJA U COACPXKAHUSA B TEXHUYE-
CKOW JIUTEpaType MPUHITO HA3bIBATh PUCYHKAMHU.

B nosicHuTeNnbHON 3amMcKe PEeKOMEHIYIOTCS pa3Mepbl PUCYHKOB MPUOIU3H-
TeabHO 92 x 150 MM u 150 % 240 mMm. BriOOp KOHKPETHOrO pa3Mepa 3aBUCHUT OT KO-
JMYECTBA U300paKaeMBbIX JI€Talel, CI0)KHOCTH CBS3€H MEXy HUMH, HEOOXOJUMOTO
KOJIMYECTBA HAAIUCEN HA PUCYHKE.

PucyHoxk cienyer pacnonarars nocie adbsauna, B KOTOpOM JaHa IepBasi CChUIKA
Ha HEero. MOXHO pa3MellaTh Ha OTACIBHOM JIMCTE HECKOJIBKO PUCYHKOB. B TakoMm
CJIy4ae IOMEINATh 3TOT JIMUCT CIEAYET 32 CTPAHULEH, IIIe JaHa CChUIKA Ha MOCICIHUN
13 pa3MEILECHHBIX PUCYHKOB.

WnmrocTpanuio, NIOMEUIEHHYI0 B TEKCTe MEXIy ad3alamu, pacroJiararoT Io
LEHTPY U OTACNSIOT OT TEKCTa U MOJAPUCYHOUHON MOANMUCH OJHON POOENIbHON CTPO-
kol (nmpunosxxenue H).

2.5.4 MnmocTtpanus AoJKHa ObITh PACcHOJIOKEHA TakKuM 00pa3oM, YTOOBI ee
ObLI0 YI0OHO paccMaTpuBaTh 0€3 MOBOPOTA MOSCHUTEIBLHOM 3aMMCKU UK C TIOBOPO-
ToM Ha 90° 110 YacoBOM CTpEIIKE.

2.5.5 Kaxiplid pUCYHOK COMPOBOXKAAIOT MOJPUCYHOUHOM noanuckio. [loanuce
J0JIKHA coJiepKaTh CIOBO «PucyHOK» 0€3 cCoKpallleHHs U TOPSAIKOBBIA HOMEDP MILTIO-
CTpaluu apadckuMu Hudppamu, Hanpumep, «PUCYHOK 7» MpU CKBO3HOW HyMepaluu
nm «PucyHOK 2.7» mpu HyMepaluMM WUTIOCTPALUN IO pa3fenaM MOSACHUTENbHON
3aIUCKH.

[Toanucry WTIOCTpanUii, pPACHONOKEHHBIX B MPWIOKEHUAX, JTOHKHA COJEp-
KaTh CJIOBO «PucyHoKk», OykBeHHOE O0003HAUYCHHUE MPUIIOKEHUS U MOPSIKOBBIM HO-
MEp WUIIOCTPALIMK B MPWIOKEHUU, MEXKIY KOTOPBIMM CTABUTCS TOYKA, HAIIPUMED
«Pucynok A.2». Eciu B npuiokeHuH MOMeIlleHa OJHa WUTIOCTpalus, ee o0o3Hava-
10T «PucyHok A.1».

[Tpu HEOOXOAMMOCTH WILTIOCTPAIIUSAM MOXHO JlaBaTh HAMMEHOBAHUS, KOTOPHIE
3aMUCHIBAIOT TIOCJIE HOMEpa PUCYHKa 4Yepe3 3HaK THPE C MPOMUCHON OykBbI. Touku
MocJie HOMEpa U HAMMEHOBAaHUS pPUCYHKA HE CTaBAT, HAIIPUMED:

Pucynok 2.1 — CtpykTypHas cxeMa HeCKOPPEKTUPOBAHHON CUCTEMbI YIIPABICHUS
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ITongnucy U HAMMEHOBAHUE PACIOJIATalOT, BBIPABHHMBASI IO LIEHTPY OTHOCH-
TEJIbHO PUCYHKA.

JlomyckaeTcst BHIHOCUTD B MOJPUCYHOUHYIO MONUCH pacIu(pPOBKY YCIOBHBIX
o003HaUYeHUH, YacTe u JeTaneil wuocTpanuu. Bee mosicHUTENNbHBIC JaHHBIE TTOMe-
HIAIOT MEXKY PUCYHKOM U MOJAPUCYHOUHOU MOAIHUCHIO.

PacimmdpoBky numryT B mo0op, OTACsAS UX APYr OT Apyra TOYKOW ¢ 3arsiTOM.
Hudpel, OyKBBI, Ipyrue yCJIOBHBIE 0003HAYCHMSI TO3WIIMNA HAa PUCYHKE MPUBOIAT O€3
CKOOOK, OTHessisi OT paciiM(ppoBOK 3HAKaMU TUpE, Hampumep, «l — W3MepUTEIbHBIN
npeoOpazoBatesib; 2 — YCUIUTENb» WIH «a — KOPPEKTUPYIoIee 3BeHO0; 0 — ...». JlyinHa
CTPOK C TIOSICHCHUSIMH HE JIOJDKHA BBIXOJUTH 3a TpaHUIlbl pucyHKa. CTaHnapTHbIe OyK-
BEHHBIE MMO3UIIMOHHBIC 0003HAYCHMSI, TPUBEICHHBIEC HA PUCYHKE, HE paciIu(pOBBIBAIOT.

Ecnu o6o3HaueHus, MpuBeIeHHbIC HA WUTIOCTPALIUHY, Pa3bsCHIIOTCS B TEKCTE I10-
SICHUTEJIBHOM 3aIUCKHU, TO paciiu(pOBKH B TIOJPUCYHOUHBIX TTOJIITUCIX HE JTOITYCKAIOTCSI.

He pa3zpemiaercs yacTp netaneil WILNTIOCTPALIMU MOACHATh B TEKCTE, a APYTYIO —
pacunpoBHIBaTH B MOAPUCYHOUHOMN TTOAIHUCH.

Bce nonpucyHouHble MOANNUCH B MOSICHUTEILHON 3aUCKE CIIEAYET BBINOJHSITh
€IMHOO00Pa3HO.

2.5.6 B TekcTe MOSICHUTENbHON 3alUCKU JTOJKHBI OBITH IaHBl CCBHUIKM Ha BCE
WTIOCTPAlUU 6€3 UCKITIOUEHHS.

B ccbuikax pekoMeHAyeTcs UCOIb30BaTh 000POTHI «B COOTBETCTBUH C PUCYH-
KOM 2», «Ha pucyHKe 5.1 u300pakeHsl...» U T. II.

PucyHOK, Kak MpaBWIIO, BBIMIOJHAETCS HA OQHOM cTpaHule. Eciin pUCYHOK HE
MIOMEIIAETCS Ha OJHOW CTpaHULE, TO JOMYCKAaeTCs MEPEHOC €ro 4acTdu Ha Jpyrue
CTpaHulbl. B 3TOM ciiyyae B MOANMUCSAX KO BTOPOW, TPEThEN M IPYTUM YacTsAM H30-
OpakeHusi MOBTOPAIOT MOANUCH «PUCYHOK» M HOMEp WLIIOCTpalluu, COMPOBOXKIAs
CJIOBaMU <WIHUCT 2», «JIUCT 3» U T. A.

2.5.7 Nnmoctpanuu, KaKk W ApPYrue BHIBI KOHCTPYKTOPCKUX JTOKYMEHTOB,
JIOJDKHBI OBITH BBITIOJIHEHBI B coOoTBeTCTBUM ¢ TpeboBanusmu ECKJI, ECT u ECII/.
Onnako ecnu Ha gokymeHTax mo ECKJI, ECTJI u ECIIJl npencraBnsior Bcro (6e3
WCKJIFOYCHUS) MH(POpMAIIIIO, TTOSICHSIONIYI0 Ha3HAUYCeHUE (DYHKIIMOHAJIBHBIX YacTeH,
THUIIBI 3JIEMEHTOB M UX HOMHMHAJIBHBIC TapaMeTphbl, BCE CBSI3U C UCTOYHUKAMH IUTA-
HUS, COCTOsIHME (PYHKIMOHAIBHBIX YacTeld U YCTPONCTB, BO3MOXKHOCTH UX PETYJIH-
POBKHM U T. JI., TO HA WJUTIOCTPAIIUIAX K TEKCTY JIOJDKHA OBITh MIPEACTaBIICEHA TOJBKO Ta
nH(opMaIus, KOTopasi HEMOCPEJACTBEHHO KacaeTCs CYTH M3JIaraéMbIX BOIIPOCOB.

[Tpu vcnosnb30BaHUM 71l WILTIOCTPAIIMI YepTexend U cXeM, yke pazpadoTaH-
ubix o ECKJI, ECT/I u ECII[], ux Heo6xoaumMo 10paboTath:

— MCKIIIOUHMTh PaMKH, YTJIOBBIE IITAMIIbI, CICU(UKAIINY, TEXHUUYECKUE XapaK-
TEPUCTUKH U T. 11.;

— 3aMEHUTH JIEMEHTHI, HE UMEIOIIUE MPSIMOTO OTHOIIEHUS K CYTU pacCMaTpu-
BaeMOro BOIPOCca, H300pAKEHUEM MIPSMOYTOJIbHUKA U3 IITPUXITYHKTUPHBIX JTUHUMA;

— MaKCUMaJIbHO COKPATUTh YUCIIO HAITUCEH.

Jpyrue pekoMeHAaIMu JaHbl B TPEThEM pasjielie CTaHaapTa NPeaNpUsTUs pu
W3JIOKEHUU TIPaBUJI BBITIOJIHEHUS M O(DOPMIICHHUS] KOHKPETHBIX BHJIOB YEPTEXKEH,
cXeM, TpapuKOB U IPYyruX KOHCTPYKTOPCKUX TOKYMEHTOB.
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2.5.8 Bo Bcell MOSICHUTENIBHOM 3alMCKE CIEAYET COONII0AaTh €AMHOO0Opa3ue Mpu
BBITIOJTHEHUU WJUTIOCTpaluid, 0OpMIEHUU MOAPUCYHOUHBIX MOJIIUCEH, BCEX HaJIuU-
cell, pa3MEpHBIX U BHIHOCHBIX JIMHHM, UCTIOJIB30BAHUHU YCIOBHBIX 0003HAYEHUI.

Nnnroctpauuu ciienyeT BBIIOJHATH C IIOMOIIBIO KOMIIBIOTEPHON TEXHUKHU WIIU
[IAPUKOBOM PYUYKOW C TEMHOMU (YepHOM WM CHHEH) MacTou, Wiu KapaHIalloM Cpe.-
HEW TBEPAOCTHU C IIOMOILIBIO0 YEPTEIKHBIX MHCTPYMEHTOB. 1Ipu BBHIITOJIHEHUU UILTIOCT-
paumii paspeniaercs MCIOIb30BaTh JIMOO TOJBKO KapaHAalll, JUOO TOJIBKO IIApHKO-
BYIO PYUKY C ITaCTOM OJTHOT'O 1[BETA I10 BCEH MOSACHUTEIBHOU 3aIUCKE.

Ecnmn nosicHuTENnbHAs 3alMCKa BBIIIOJIHEHA B TEKCTOBOM penaktope [I9BM, Tto
BCE€ WIIIOCTPALNHU JOJHKHBI ObITh 0()OPMIIEHBI C TOMOIIBIO IPapUUECKOro PeAaKTopa,
€CIIM TEKCT IUILETCS OT PYKH, TO YEpHOU Tylbko. IIpyu 3TOM nomyckaetTes 1BETHOE
BBITIOJIHEHUE OTAEIIbHBIX WIIJIFOCTPALIAMN.

Haanucu Ha Bcex WUTIOCTpalUsSX CIEAYeT BBINTOIHATH CTAHAAPTHHIM IIpUQ-
TOM C BBICOTOHM CTPOUYHBIX OYKB He MeHee 2,5 mM. [IponucHble OyKBBI B IOJMUCAX U
YCIOBHBIX I'pa)UuecKuX 0OO03HAYEHUSX JIEMEHTOB, IU(PHI, 0003HAYAIOIINE HyMe-
paLMio IEMEHTOB WIM MacIITAOHOCTh KOOPAMHATHBIX IIKaJ, IPYrHe YUCIOBBIEC 3HA-
YyeHus Ha rpadukax cienyeT nucarth Ha 1/3 kpymnHee cTpouHbix OykB. Pazpemraercs
py HE0OXOIUMOCTH OyKBEHHbIE 0003HAUEHUS IJIEMEHTOB (YCTPOWCTB) Ha CXEME, UX
HOPSAKOBBIE HOMEPA BBIITOIHATH HECKOJIBKO OOJIBLIETO pa3Mepa.

2.6 ITocTpoenue TadauL

2.6.1 Tabauubl NPUMEHSIOT ISl TOFO, YTOOBI YNPOCTUTH U3JIOKEHUE TEKCTa,
COJEpPIKAIIEro JOCTaTOUYHO OOJBIION IO 00beMy (hakTHUeCKHH MaTepualn, MpHuIaTh
TOMY Marepuany 0ojiee KOMIAKTHYIO, YAOOHYI0 (opMy I aHajau3a U PacuyeToB,
YTOOBI MOBBICUTH 00OCHOBAHHOCTH M IOCTOBEPHOCTh MPUHUMAEMBIX PEIICHUI.

B Buze Tabnuibl 00bIYHO OPOPMIISIOT:

— CBEJICHUs CIIPABOYHOTO XapaKTepa;

— 3Ha4YeHus! QYHKLMMA, UCIIONb3yeMbIe MPHU TpauuecKuX METoAaxX pacyera;

— JJAHHBIE SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUNA (PYHKIMOHATIBHBIX SJIEMEHTOB U
YCTPOWCTB, M0 KOTOPBIM OMPEIEIISIOT MX CTATUYECKUE U IMHAMUYECKUE XapaKTePUCTUKY;

— pe3ysIbTaThl MAaTEMaTUYECKOIO MOJEIMPOBAHUS TEXHUYECKUX CHCTEM C aB-
TOMATUYECKUM YIIPABICHUEM U JP.

Tabnuuy B 3aBUCUMOCTH OT €€ pa3Mepa PEKOMEHYeTCsl IOMENaTh HEMOCPe -
CTBEHHO 3a a03a1eM, B KOTOPOM Ha Hee BIIEpPBBIE /1aHA CChUIKA, JINOO HA CIeAyolen
ctpanuie. [Ipu HeoOxoqumocTu Jommyckaercss 0popMIISITh TaOIMIly B BUJIE IPUIIOKE-
HUS K TIOSICHUTEIbHOMN 3aIHCKe.

2.6.2 Bce Tabiuiibl B TEKCTE JAOHKHBI OBITH MPOHYMEPOBaHbI apabCKuMuU U Q-
pamMH U UMETh TEKCTOBBIN 3aroJIOBOK, IPUUYEM CJIIOBO «TabiuLa» He cokpamaroTt. Ho-
Mep TaOJauIbl U 3ar0J0BOK pa3leisitoT 3HakoM Tupe. CinoBo «Tabmuia) HauMHAIOT
MUCaTh HA YPOBHE JIEBOU IPaHUIIbl TAOIHIIBI.

Tabnuupl pekoMeHAyeTCsl HyMEPOBAaTh B COOTBETCTBUM C MPUHITON CUCTEMOM
Hymepauuu GopMysl U PUCYHKOB, HampuMmep: «Tabnuua 2» npu CKBO3HON Hymepa-
uun unu «Tabnuua 1.2» npu MHIEKCHOW HyMepaluu 1O pasjiesiaM MOsSICHUTEIbHOM
3aIUCKH.
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Tabnuupl B KaXIOM NPUIOKEHHH CHA0XalT OTIAEIbHOM HyMmepalueil c
00s13aTeNIbHBIM YKa3aHUEeM 0003HauYCeHUS MPUIIOKEeHUs, HarpuMep «Taomnuima b.2».

3aroyoBOK JTOJKEH OBITh KPATKHUM M TOYHO OTpa)aTh COJAEpPKAHUE TAOJMIIbI.
CTpoKH € 3aroJIOBKOM HE JOJIKHBI BBIXOJUTH 32 MPABYIO U JIEBYIO I'PAHUILIbI TAOJIULIBI.

2.6.3 Tabnuibl 0pOPMIISIOT B COOTBETCTBUU C PUCYHKOM 2.1.

Tabnuiy BMecTe ¢ 3aroj0BKOM OTIEISAIOT OT MPEABIAYIIEr0 U MOCIEAYIOIIETO

TEKCTa MPOOEIbHON CTPOKOM. 3arojJoBOK M caMy TaOJHIly IPOOEIbHOM CTPOKOM He
pa3aesnsor.

Tabnua <nomep> — 3aroa0BOK TaOIUIIBI

<

X 3arosioBku rpad

)

5 [TomzaronoBku rpad
=

Crpoxu
- A ~ J
boxoBuk I'pader

Pucynoxk 2.1 — [Ipumep cTpyKTyphl TaOIULbI (K TyHKTY 2.6.3)

2.6.4 CrneBa, cripaBa U CHM3Y TaOJMIBI PEKOMEHAYETCS OIPAaHUYUBATDH JIMHUS-
Mu. Ecniu B KOHIIE CTpaHuIlbl TaOIUIA HE 3aKaHYMBAETCS, TO TOPU3OHTAIbHYIO Orpa-
HUYHMBAIOLIYIO YEPTY JOIMYCKAETCS HE MPOBOAUTD (PUCYHOK 2.2).

Tabnuua <nomep mabauysr> — 3aroJIOBOK TaOIUIIBI

[ar Kon onepanyn Anpec onepanja [Ipumeuanue

0001 LD 0000 PH—R,; PH—SR,

0002 *D 0001 PH-KyB— Ry; PH-KyB— SR,

0028 LD 1000 I[IC—>Ry; >SR,
[TponomkeHune TabIUIbl <HOMep MadIuybl™>

[lar Kon onepaunn Anpec onepanja [Ipumeuanue

0029 PD 0010 3anuch BEIMYMHBI BBIJICPKKH B

pPETUCTpP AaHHBIX RD

0036 WR 2009 3anuck curHana B TYEHKY
namatu 2009

Pucynok 2.2 — [Ipumep odopmiteHnst TaOIHUIIBI C POIOIHKEHUEM H TIOBTOPEHUEM
roJioBKH (K myHkTam 2.6.4, 2.6.7)
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[Ipu npoposxeHUH TaOJULBI TOJIOBKY JOIMYCKAaeTCs 3aMEHSATh HyMmeparuei
rpad. B »TOM cnydae Hymepaiuio MoMemarT U B NEPBOM YacTU TaOJIMIBI MOCIE
T'OJIOBKH.

[Hocnenytomme yactu Tabauipl ocie cioB «lIpogomkenue TabaUIpL...» ¢ yKa-
3aHUEM TOJIKO €€ HOMEpa HAaYMHAIOT CO CTPOKU ¢ HyMepanuei rpad (pucyHok 2.3).

2.6.5 3aronoBku Tpad pEeKOMEHAYETCS 3aluChiBaTh MapajuIeIbHO CTPOKaM
tabnuipl. [Ipu HEOOXOTUMOCTH JOMYCKAeTCsl MEPIICHIUKYISIPHOE PACIIONOKEHUE 3a-
TOJIOBKOB Tpad (cM. pUCyHOK 2.3).

3aronoBku rpad U CTpoku OOKOBMKA TAOJHUIIBI CIEAYyEeT MUCATh C IPOMUCHON
OYKBBI, MO3ar0JIOBKH — CO CTPOYHOM (€CIIU TOJILKO OHM HE UMEIOT CaMOCTOSTEIbHO-
r'0 3HAYCHUA).

Bce 3aronoBku, Ha3BaHWsS W IOJ3arojJOBKH YKa3bIBalOT ‘B MMEHUTEIBLHOM
Maje’Ke EIUHCTBEHHOIO 4YHUCJa, KpOME CJIydaeB, Korjaa B CJIOBOCOYETAHUU
CYLIECTBUTEILHOE B JAHHOM 3HAYE€HHHM B €JMHCTBEHHOM YHMCJIE HE YHOTpeoJisercs,
HanpuMep «TeXHuYecKHue yCIoBUs.

CrnoBa B Tabnuue ciaeayeT mucaTh MOJHOCTHIO 0€3 COKpalleHui, 3a UCKIIoYe-
HUEM OTIEJbHBIX MOHATUN, KOTOPbIE MOKHO 3aMEHATh OYKBEHHBIMH OOO3HAUEHMUSI-
MU, yctaHoBiIeHHbIMU cTaHaapToM ['OCT 2.321-84 wiu ApyruMu NpUHSATHIMU 000-
3HAYEHUSIMH, €CJIM OHU IMOSCHEHBI B TEKCTE WIM NIPUBEIACHBI HA WILTIOCTpauuax. Toyu-
Ka B KOHILIE 3ar0JIOBKa HE CTABUTCS.

Tabnuua <nomep mabauyvr> — 3aroJIOBOK TaOIHALIBI

CocrosiHue niepes] Hauaaom N
ornepanuu 2 o % o
- Oo6cyxnuBaemas é §“ s g
= % s = O3S Cozep:kaHue onepanuu % g % §
=
OC&|®=E| B B r = © = O
as] v}
™
1 2 3 4 5 6 7 8
0,0 A 3abpatp u3 A 0,1 0,1
0,1 A Ilepemectuthbes B b 0,3 0.4
4,1 b 2 1 [Tepemectutbcs k B 0,3 4.4
[Tponomkenue TabIuIbl <HOMep MadIuybl™>
1 2 3 5 6 7 8
4,4 B 2 1 Pasrpysuts B 0,1 4,5
12,1 b 4 3 2 ITepemectutbes k I 0,6 12,7
127 | b 4 3 2 Pasrpysuts [ 0,1 12,8

Pucynok 2.3 — [Ipumep odopmiieHHs TaOJIUIIBI U €€ MPOJAOHKEHHS 0€3 TOBTOPEHUS
roJIoBKH (K myHKTam 2.6.4, 2.6.5)
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3ampenaercs pa3MenaTh B siueiike TOJIOBKH J[BA 3ar0JIOBKA, pa3zelieHHbIe KO-
COU JINHWEH, OAWH U3 KOTOPHIX OTHOCHTCS K OOKOBHKY, a BTOPOW OOBEAMHSIET 3aro-
JIOBKH Bcex rpad.

I'pady «Homep no mopsinky» B Tabiuily BKIOYaTh He Aomyckaetcs. I1pu Heob-
XOJAMMOCTH HyMepaluy ToKa3aTenei MopsIKOBbIe HOMepa YKa3bIBalOT B TIEPBOM Ipa-
¢be yepes3 npoben nepes UX HauMEHOBAaHUEM (CM. PUCYHOK 2.4).

2.6.6 B rpade ninu ctpoke 00KOBHKA 0003HAUCHUSI €UHUL] PUBUIECKUX BEIH-
YUH MPUBOAAT MOCJIC HAMMEHOBAHMS IOKa3aTessl, OTACIs UX 3aliaTol (CM. pUCY-
HOK 2.4).

Jlonyckaercs BKJItouaTh B Tabnuiy rpady «OOo3HaueHHe eIUHMIIBI (Pu3nue-
CKOM BEJIMYHMHBI», €CJIU 00JIbIIas 4YacTh HAMMEHOBAHUM B OOKOBUKE COMPOBOKIACTCS
pPa3MEepHOCTSIMHU.

2.6.7 Ecniu He0OX0 UMbl HEOOJbIINE 110 00bEMY MOSICHEHUsI K OOJbIIeH YyacTu
CTPOK TaOJHIIbI, TO TaKUE TOSICHEHHUS OPOpMIISIOT OTAeNbHOU rpadoi «I[Ipumeua-
HUE» B COOTBETCTBUU C PUCYHKOM 2.2.

Ecnu HeoO6XoauMMO MOSICHUTH JaHHbIE OTIEIBHBIX CTPOK WMJU rpad, TO Mpume-
yaHue o(pOpMIIAIOT OTIEIbHON CTPOKOM B KOHIE TAaOJIMLBI HaJ JUHHEH, 0003Havaro-
el OKoOHYaHue TabJUIbl, B COOTBETCTBUM C PUCYHKOM 2.4.

Tabnuua <nomep mabauysr> — 3aroJI0BOK TaOIUIIBI

3HaueHue ko3P uimeHTa MECTHON 00paTHOI
cBs3u, K,
HaumeHoBaHue 1oka3aTems
0,04 0,08 0,10 0,12
1 Iunamudeckast ommoKa, yril. MUH. 2 2,5 2,8 (3,2)
2 Bpems nepexoIHoro mpotecca, ¢ 0,10 0,105 0,11 0,12
3 [lepeperynupoBanue, % (30) 25 24 22
4 Yucao kojiedaHmit (2,0) 1,5 1,5 1,5
[Tpumeuanne — J[aHHBIC, 3aKITFOUCHHBIC B CKOOKH, HE COOTBETCTBYIOT TEXHUYCCKHM TpPE-
OoBaHUIM

Pucynok 2.4 — [Ipumep odopMieHUs OTIIENbHBIX CTPOK U Tpad TabIUIIbI
(x mynktam 2.6.5, 2.6.6, 2.6.7, 2.6.9)

2.6.8 Tabnuuy ¢ HEOOJBIIMM KOJUYECTBOM rpad JOMycKaercs AEIUTh Ha
YacTH M MOMEIIaTh UX PSJAOM Ha OJIHOM CTpaHulle, pa3aeisis ABOHHON JTUHUEH HIIH
JMHHUEN YIBOCHHOM TOJIIMHBI, IPU 3TOM T'OJIOBKY TaOJULIBI TOBTOPSIOT B KaXKIOU
4acTu (PUCYHOK 2.5).
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Tabnuua <nomep mabauysr> — 3aroI0BOK TaOIUIIBI

t, MUH h* (¢) t, MUH h* (¢)
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 52 0,92
2,4 0,67 6,0 0,96
2,8 0,72 6,4 0,97

Pucynoxk 2.5 — [Ipumep odopmieHus: Tabauipl ¢ HEOOJIBIIUM KOJIUYECTBOM rpad
(x mynkTam 2.6.8, 2.6.9)

2.6.9 Ilpu 3anonHeHuu TaOJIUIl PEKOMEHAYETCS, YTOOBI YUCIO 3HAKOB IOCIHE
3amsTol ObUIO OJMHAKOBBIM JJIS Ka)J0ro CTOJO0Ia udp B COOTBETCTBUU C TOYHO-
CTBIO U3MEPUTETBHBIX CPEACTB U MHKEHEPHBIX PACUETOB.

YucnoBble 3HaUCHUSI OJHOM (PU3MUECKON BEIMYMHBI HEOOXOIUMO pacroia-
raTh Tak, 4YTOOBI pa3psabl YUCEN MO BCel rpade HAXOAMWINCh OAUH MOA IPYrUM
(cM. pucyHok 2.5).

YucnaoBble 3HaYEHUS PA3NTMUHBIX (PU3NYECKUX BEJIMYMUH pacojiaraloT mocepe-
JIMHE SYEUKU B COOTBETCTBUU C PUCYHKOM 2.4.

[Ipu ykazaHuu B CTpoke OOKOBHKA TAOIUIIbI MOCIIEI0BATEIbHBIX UHTEPBAIOB
cienyer nucarb «OT... 10... BKIOY.», «CB... 10... BKIIOY.».

[Ipy OTCYTCTBMHU OTAENbHBIX NAaHHBIX B TaOJMle cleayeT cTaBuTh Thpe. He
JIOIYCKaeTCsl OCTaBIATh B rpadax Taliaul] MyCcThle MecTa.

2.6.10 IlosicHuTENbHAS 3aMMCKa JOJDKHA COJIEPKATh KPATKUE MOSICHEHUSA, OT-
HOCSIIMECs K TaOJIuIle B LIENIOM, a TpU HEOOXOIUMOCTH U K €€ OTAENbHBIM YacTsiM. B
MOSICHEHUSX JOJDKHBI OBITh C(HOPMYITHPOBAHBI OCHOBHBIE BBIBOJIbI, K KOTOPHIM MpPH-
BOJSAT JaHHbIE TaOJMLUbI, WK 0OpalleHO BHUMAaHHUE Ha CaMO€ XapaKTEepHOE WM Bax-
HOE B HEH.

2.6.11 Ilpu Hamuuuu B IUIUIOMHOM MPOEKTE HEOOJBIIOTO 1Mo 00bemMy Hudpo-
BOT0 MaTepuaia ero HeuejaecoodpazHo opopMiIsTh B BUAE TaOIHIBI, a CIEAyeT Ja-
BaTh TEKCTOM, pacrioyiarasi JaHHbIe B BHJIe KOJIOHOK. Hampumep:

[IpenenbHbIe OTKIOHEHUS pa3MepoB Ipoduiield Bcex HOMEpoB, %:
18 (03023 25 (o0 s { < +2,5
JECO R 111710) 715 (< +1,5

2.7 OdopmiieHue NPUIIOKEHUH

271 B MMPUIIOKCHHUA MOSICHUTEJIbHON 3aITUCKU PCKOMCHAYCTCA BBIHOCHUTH WH-
(I)OpMaI_II/IIO, HMCIOIIYIO CIIPABOYHOC HIJIM BTOPOCTCIICHHOC 3HAYCHHUC, HO HCO6XOI[I/I-
MYIO A 0o0J1e€e MOIHOTO OCBCHICHUA TCMBI IIPOCKTA, WJIHN ITOMCIIATh OTACIBbHBIC Ma-
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Tepuasbl (pacrneyaTkyd mporpaMm | T. 1.) JJi yaoOcTBa pabOThl ¢ TEKCTOM MOSICHU-
TEJLHOMN 3aITUCKH.

[IpunoxeHusiMu MoOryT OBITh MaTemaTuyeckue (OpPMYJbl, HOMOTPAMMEBI,
BCIIOMOTATEIbHBIE BBIUMCICHUSI W PACUeThl, OMUCAHUS AJTOPUTMOB U IMPOTrPaAMM,
TeXHUYECKUE XapaKTePUCTHKU Pa3TUYHBIX YCTPOMCTB, crneruduKkanud U T. II.
JlomyckaeTcss HCIOJB30BaTh B KA4eCTBE MNPWIOKEHHH OTACIBHO HU3JAaHHBIC
KOHCTPYKTOPCKHE JOKYMEHTBI.

Bce npunoxeHus BKIIOYAIOT B O0IYI0 HyMEpaluio CTPaHMII.

2.7.2 B TekcTe MOSICHUTENBHOM 3alMCKU HA BCE MPUIIOKEHUS TOJDKHBI OBITh
cceUtkd. [Ipunnoxenus: pacnojiaratoT B MOPsIAKE CChUTOK HA HUX B TEKCTE:

[Ipunoxenus: 0003HayalOT 3arjaBHBIMU OyKBaMU pycckoro ajgaBuTa, Ha4du-
Has ¢ A, 3a McKITIoueHHeM Oyks E, 3, 1, O, U, b, bL, b. Ecitit B MOSICHATEBHOM 3a-
MUCKE OJHO MPUIIOKEHUE, OHO TakKe JoJKHO ObITh 00o3HaueHo [TPUJIOKEHUE A.

2.7.3 Kaxxoe NpuIoKeHUEe HAYUHAIOT ¢ HOBOM CTpaHMLpbl. BBEpXy IO LIEHTpY
ctpanutibl umyT cnoBo [TPUJIOXKEHUE nponucHeiMu OykBaMu U €ro OyKBEHHOE
o0o3HaueHue. Huke B KPyribiX CKOOKAaX CTPOUYHBIMHU OYKBAMH YKa3bIBAIOT CJIOBO
«00s3aTENBHOEY, «PEKOMEHIYEMOE» UM «CIPaBO4YHOE». Ellle HIKe 10 LEHTpPY pas-
MEIIAIOT 3aroJIOBOK, KOTOPBIM 3alUCBIBAIOT C MponucHON OykBbl. MHOrOa mocie 3a-
rOJIOBKa JI€Jal0T OOpaTHYIO CChUIKY K OCHOBHOMY TEKCTY IOSCHUTEIBHON 3alMCKHU.
[Tpumep odopmileHHs PUIIOKEHUS PUBEICH B MpuioxkeHuu [1.

2.8 Odopmienue 6udaHOrpaduIecKoro ykasaresis
CIIMCOK UCHTOJIB3OBAHHBIX UICTOYHUKOB

2.8.1 Ccpulkm Ha JUTEpPaTypy, HOPMATHBHO-TEXHUYECKYID U IPYIYIO
JOKYMEHTAIINIO, UHbIE WCTOYHHUKHU, UCIOJIb30BaHHBIE MpU paboTe Haj JUILIOMHBIM
MPOEKTOM (paboToif), TNOMENIAI0T B KOHIE TOSICHUTEIBHOW 3alUCKU Tepe]
npuinoxkenussmu B Buge . nepeuns  CIIMCOK  MCIIOJIb3OBAHHbBIX
NCTOYHUKOB, Ha3BaHWE KOTOPOTO 3aMUCHIBAIOT MPOMUCHBIMU OyKBaMU C HOBOM
CTpPaHULBI MO LIEHTPY.

2.8.2 B tekcTe MOSCHUTENHHOM 3alUCKU BCE CCHUIKM Ha aHAIU3UpPYyEMbIe
OIyOJIMKOBAaHHBIC CBEJICHUS, 3aMMCTBOBAHHbBIE TIOJIOKEHUS, (POPMYIIbI, TAOIUIIbI, WI-
JIOCTpaLUH, METOIUKN 3alHUChIBAIOT apaOCKUMK UPpaMH B KBaJIpaTHBIX CKOOKax B
BO3pACTAOUIEM MOPSIKE.

2.8.3 B CIIMCKE HCIIOJIbB3OBAHHBIX MCTOYHUKOB no3uiuu pacrmo-
JaraloT U HyMEpYIOT B TOM MOCJIEAOBATEIbHOCTH, B KOTOPOW PACIOI0KEHBI U MPO-
HYMEpPOBaHbI CCBUIKU B TEKCTE MOSICHUTEILHOMN 3alIMCKHU.

2.8.4 be3 cChIJIOK B TEKCTE IOSICHUTCIBLHOM 3aIMCKU paspeuiacTcia UCII0JIb30-
BaTb CBCACHUA, IMOJYUCHHBLIC HaA JICKIHAX, CCMHHAPCKUX, IMPAKTUYCCKUX U JIa60pa-
TOPHBIX 3aHATHUAX. OI[HaKO HCITIOJIB30BaHHBIC y‘le6H]'::Ie, y‘le6H0-MeTOIII/I‘IeCKI/Ie Marte-
pHuaibl 1 mocoous JOJIZKHBI OBITH MMPUBCACHBI U PACITIOJIOKCHBI B KOHIIC CITMCKA.
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2.8.5 bubmuorpaduueckue omucanus B CIIMCKE HCITIOJIb3OBAHHbBIX
NCTOYHUKOB noimkHBI OBITH BBINOJIHEHBI B COOTBETCTBHM C IpaBHJIaAMH, yCTa-
HoBJeHHbIMU cTa”aaproM ['OCT 7.1-2003.

2.8.6 O6pa3ipl onucaHusi ICTOYHUKOB B OUOIHOTpaUIeCcCKOM CIHCKE:

HpI/IMep YKa3aHug KHUTU C OOHUM aBTOPOM:

[1] T'yx, M. IIponeccopsr Pentium II, Pentium Pro u mpocto Pentium / M. I'yk. — CII6. :
[Tntep Kom, 1999. — 288 c.

HpI/IMep YKa3aHUuAg KHUTU C KOJIMICCTBOM aBTOPOB OO TPCX BKIIOYUTCIIBHO!:

[2] Kyzemun, M. O. Cospemennsie cemerictBa [IJIMC ¢upmbr Xilinx : crmpas. mocobue /
M. O. KyzenuHn, JI. A. Kasimes, B. 10. 3otoB. — M. : T'opsiuas muaust — Tenexowm, 2004, — 440 c.

[Ipumep ykazaHusi KHUTY C KOJIMYECTBOM aBTOPOB OO0JIbIlE TPEX:

[3] Texnuveckue cpeacTBa nuarHoctupoBanus : cnpaBouynuk / B. B. ' Kimroes [u gp.]. — M. :
Mamunocrtpoenue, 1989. — 672 c.

[Ipumep yka3zaHusl KHUTH HA HHOCTPAHHOM SI3bIKE:
[4] Embedded Microcontrollers : Databook / Intel Corporation. — Santa Clara, Ca, 1994.
[Ipumep yka3zaHuss MHOTOTOMHOT'O U3aHUS:

[5] IpoextupoBanne camorectupyeMbix CBUC : monorpadus. B 2 1. / B. H. Spmonuxk
[1 mp.]. — Munck : BI'YUP, 2001.

HpI/IMep YKa3aHug OJHOI'oO M3 TOMOB MHOI'OTOMHOI'O U3JaHUA:

[6] Mukporporeccopbl 1 MHKPOIPOIIECCOPHBIE KOMIUICKThI MHTETPATBHBIX MHKPOCXEM :
cupaBouyHuK. B 2 1. / mog pexn. B. A. llaxnoBa. — M. : Paguo u cBsizb, 1988. —T. 1. — 368 c.

HpI/IMep YKa3aHusg CTaTbU B ICPUOANYCCKOM HU3TaHUH!

[7] bepcku, JI. Hadop DCJI-muxpocxem mist O6picTpoaeiicTBytomero RISC-mpoueccopa /
. bepcku // Onexrponuka. — 1989. — Nel2. — C. 21-25.

[Ipumep ykazaHus cTaTbu B COOPHUKE:
[8] Akcenos, O. I0. Meroauka popmupoBaHusi 00ydaromux BEIOOPOK JJIs pacro3HAIONIEH

cuctembl / O. 1O. Axkcenos // VI Becepoccuiickas Hayd.-TexH. KoHpepeHuus «Helpoundopmaruka-
2004» : ¢6. Hayu. Tp. B 2 u. / oTB. pea. O. A. Mumynuna. — M. : MUOU, 2004. — C. 215-222.

IIpumep ykazanus agpeca www B ceTH Internet:
[9] Xilinx [DnexTponHbIi pecypc]. — Pexum gocryna : http://www.plis.ru/.

[Ipumep ykazanus (aiina:
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[10] Mobile Intel® Pentium® Processor-M [Dnexrponnsiit pecypc| : Datasheet / Intel Cor-
poration. — Pexxum noctyma : 25068604.pdf.

[Ipumep yka3aHus KOMIIAKT-IHCKA:

[11] Nokia+KomnbroTep [DneKTpOHHBIN pecypc] : MHCTPYKLUH, IPOrpaMMBbl, JpaiBepsl,
Urpbl, Menoauu, kKaptuaku uist Nokia. — M., 2004. — 1 komnakr-auck (CD-R).

llpumeyvanus

1 B criucke 3amsitas pa3aenser (pamMuIiio ¥ HHAITHAITB.

2 NHunuanel pa3aeistoT mpooeaoMm.

3 Bun w3ganusa (yueO. mocobue; METOJ. yKa3aHusS M T. I1.) YKa3bIBA€TCS CO
CTPOYHOU OYKBBI.

4 bubnuorpadudeckue 3HaKH (: ; — /) ¢ IBYX CTOPOH OTACIISIIOTCS MpoOeIaMHu.

5 MecTto uzganus — MUHCK — CIIeIyeT MUCaTh TOTHOCTEIO.

2.9 CHoCckM, IpUMeYaHUS U IPUMeEPbI

2.9.1 3HaKu CHOCKH BBIMIOJHSIOT apaOCKUMU 1uppaMu co cKoOKOW U mome-
HIAIOT CIpaBa Ha YpPOBHE BEPXHEro o0Ope3a ClIoBa, YHUCIa, CUMBOJIA, IPEJIOKEHUS, K
KOTOpPOMY JlaeTcsl mosicieHue (cM. npuiioxxenue JI).

2.9.2 DTOT K€ 3HaK MOBTOPSIOT BHU3Y CTPAHULBI I10J] KOPOTKON YEPTOU NEpen
TEKCTOM TOsICHEeHHUsI (CM. TpriioxkeHue JI) ¢ ab3artHoro oTcTymna.

2.9.3 IlpumeuaHus pa3MeLIAlOT [OC]IE€ TEKCTOBOIO, Ipaduueckoro miau Tad-
JUYHOIO Marepuaia, K KOTOpbIM OHH OTHOcsTCS. CnoBo «lIpumedanue» nmumiercs
nponucHoi OykBbl ¢ a03aua. Eciau npuMeuanue onHo, To mocie cioBa «lIpumeua-
HUE» CTaBUTCS TUPE U Pa3MEIAETCA TEKCT MOSICHEHUs, HAYMHAs C MPONUCHON OYKBBI
(cm. mpunoxxenue JI). Ecnu npumMeyaHuil HECKOJIBKO, TO MPOU3BOJUTCS HyMepauus
1o nopsAnKy apabckumu uubpamu. [Ipumeuanue kK Tabiivile MOMENIAIOT B KOHIIE Tao-
JUIBI HAJl HUKHEH OrpaHUuMBaroIieil uepToil (cM. pucyHok 2.4).
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3 TPEBOBAHUSA K O©@OPMJIEHUIO T'PAOUYECKOI'O
MATEPHUAJIA

3.1 O6uue TpedGoBaHus

3.1.1 I'paduueckast 9yacTh AUILIOMHOTO MPOEKTA BBITIOIHIECTCS U OPOpMIIsETCS
WJIA TOJIBKO C MCIIONIb30BaHUEM rpaduueckux ycTpoiicTB BeiBoa [I19BM, mimu Tompko
PYKOIIMCHBIM CIIOCOOOM Ha JIMCTax 4yepTexHoi Oymaru ¢opmara Al. OOuuit 00bemM
rpaduIecKoi YaCTH yKa3bIBaeTCsl B TEXHMUECKOM 3aJJaHuH (CM. TIpuiiokeHue b).

[Tpu pyunom criocobe nmoboi Bua rpadhuueckoro n300pakeHus (Yeprex, cxe-
Ma, IuarpaMma, TpaduK U T. 1I.) TOJDKEH BBIMOJHATHCS YePTEKHBIMUA HHCTPYMEHTAMH
(uMpKyseM, JeKanaoM, JJUHEHKONH U T. 1.) YEPHOH TYIIbIO OO MPOCTHIM KOHCTPYK-
TOPCKAM KapaHJAIIOM CpeaHel TBepaocTH. lIpudeM Bce TUHUHM M300pakKeHHIA, BCE
HAQ/IMKUCH JOJHKHBI UIMETh OJIMHAKOBYIO HHTEHCUBHOCTD IO IBETY.

3.1.2 I'padpuueckuii MmaTepuasl OJJHOTO BHJIA, JJI BBITOIHEHUS KOTOPOro HEOO-
xoauM Qopmar, npesblmatonuii gopmar Al, pa3meniaercsi Ha HECKOJIBKUX JUCTax
dbopmara Al.

Jlist rpadrueckux MaTepragoB, UMEIOIIUX CAMOCTOSITENIbHBINA XapakTep U Tpe-
Oyromux MeHsluero gopmara, uem Al, paspemaercss BeiOupaTh dopmarsl A2, A3,
A4 u pazmemiath Ha oOmieM aucte popmara Al.

['padprueckuit MaTeprasl 0JHOTO BUJIA IOKEH UMETh PAMKY U OCHOBHYIO HA/Jl-
nuck. Ero ¢opmarsl, Macmitabbl U paBuiia BBIMOJHEHUS JOJKHBI COOTBETCTBOBATH
tpeboBanusim ECKJI. Ha deprexax u cxemax JOJKHBI ObITh IIPE/ICTABICHbBI BCE He-
00X0MMBbIE JaHHBIE JJI1 OJJHO3HAYHOM Mepeaaun MHGOPMAILMK: YCIOBHbBIE rpaduye-
CKHe 0003HauYeHHUs SJIEMEHTOB, X OYKBEHHO-UHU(POBbIE MO3UIIMOHHBIE 0003HAUYEHHUS,
CUMBOJIbl (PU3MUYECKUX MapaAMETPOB B XapaKTEPHBIX TOUKAX CXEMbl, MU MUTAHMUS,
KBUTU(DUITUPYIOLIHE CUMBOJIBI pOJia TOKA U HANPSDKCHMS, MOSCHAIOIMIME HAJIUCU U
MPUMEYAHHUS.

JlanHble 00 3MeMEHTax U yCTPOMCTBAX JOJKHBI ObITh YKA3aHbI B MEPEUHSX, KO-
TOpbIE OPOPMIISIOTCS B BUJE OTICIbHBIX JOKYMEHTOB CeU(pUKALNKA U TTOMEIIAIOTCS
B MOSICHUTEJBHYIO 3aITUCKY MEepPE/ BEIOMOCTBIO JOKYMEHTOB (CM. Tipuiiokenue ).

DJeMEeHThl, YCTPOMCTBa, COCTABHBIE YACTH TEXHMYECKOW CHUCTEMBI Ha CXEMax
M300pa)katoTesl B BUJI€ YCIOBHBIX IpauuecKux 0003HaYEHUM, YCTAHOBIIEHHBIX TOCY-
napctBeHHbiMU cTanaaptamMu ECKJI, a ux HauMeHOBaHUS U HOMEpPA MO3ULIUN TOK-
Hbl COOTBETCTBOBaTh OYKBEHHBIM WM OYKBEHHO-IU(POBHIM O0O3HAUEHUSM IIO
I'OCT 2.701-2008.

3.1.3 Jluctel ocHOBHBIX (popmatoB Al, A2 u A3, uMeroue paMKU U OCHOB-
HYIO HAJIKCh, MOKHO pacroiaraTb FTOPU30HTAIBHO U BEPTUKAJIBHO.

JIuctel popmata A4 pasmepom 210 x 297 MM pacnosararoTcsi TOJIbKO BEpTH-
KaJIbHO, & OCHOBHBIE HAJIIIUCH — BHU3Y JIUCTA.

dopmar JUCTa U €ro paclojoKeHUe BHIOMPAIOT B 3aBUCHMOCTH OT BUJA T'pa-
¢duyeckoro marepuaina, ero oobema, CI0KHOCTH U HEOOXOIUMOCTU OOECIeYUTh Ha
BCEX JIUCTax TpaduyuecKkoi 4acTH JAUILUIOMHOTO MPOEKTa €IUHO0O0pa3ue BHIIOJIHEHHUS
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YCJIOBHBIX Tpa@UYeCKUX M TMO3UIIMOHHBIX 0003HAYEHUM, JIMHUN CBSI3M U CTPEJIOK.
®dopmat A4 HCTHONB3YIOT, KaK MPaBWIO, AJI1 OPOPMIICHHUS TEKCTOBBIX JTOKYMEHTOB,
HarpuMep, BEIOMOCTH, TOKYMEHTOB, Crieliu(UKaIUi U JIp.

PaMky HaHOCST CIUIONIHOM OCHOBHOW JIMHWEW HA PACCTOSHUU 5 MM OT I'DaHU-
1kl hopmaTa cBepxy, crpapa u cHu3y. CiieBa OCTaBISIOT MoJie MUpUHON 20 MM.

3.1.4 Ha nucrtax ¢opmatoB Al, A2 u A3 OCHOBHYIO HaJIUCh paclojiararoT B
MPaBOM HUXHEM YTy KOHCTPYKTOPCKHX JoKyMeHTOB. Ha nuctax ¢opmarta A4 oc-
HOBHYIO HaJMKUCh PacIoiaraioT TOIbKO BI0JIb KOPOTKOW CTOPOHBI JIMCTA.

Ha nokymentax, BbinmosiHsieMbiX B cooTBeTCTBUU ¢ ['OCT 2.605-68 «ECK/I.
[Inakatel yueOHO-TexHUYeckue. OOlme TeXHUYeCKue TpeOOBaHUs», OCHOBHAs Ha-
MUCh MOMEIIAETCSI HA 00OPOTHOM CTOPOHE JOKYMEHTA.

Pa3HOBHIHOCTH OCHOBHOM HAAMUCH AJI TPAPUUECKUX U TEKCTOBBIX TOKYMEH-
TOB IpUBEACHBI Ha pucyHke 3.1. B Kpyrabix ckoOkax Ha OCHOBHBIX HaJMUCAX 000-
3HauY€H HOMEP rpadbl, KAKIYIO0 U3 KOTOPHIX 3aIMOJHSIOT B COOTBETCTBUU C TpeOoBa-
Huamu ctangaptoB ECK/I.

B rpade 1 yka3plBaroT HAaMMEHOBAaHME M3/EIHS U HAUMEHOBAHUE JTOKYMEHTA,
€CJIM 3TOMY JOKYMEHTY NPUCBOEH KojA. HaumeHoBaHme u3/1ens 3aluchbiBalOT B UMe-
HUTEJIBHOM MaJIe’ke eIMHCTBEHHOr0 ynciaa. OHO TOMKHO COOTBETCTBOBAThH MPUHSITOM
TEPMUHOJIOTUH U OBITh IO BO3MOXKHOCTH KpaTKUM. B HaMMeHOBaHUU, COCTOSIIEM U3
HECKOJBKHUX CJIOB, HA MEPBOM MECTE MOMEIIAOT UM CYUIECTBUTEIbHOE, HAIIPUMED
«M3mepuTtenb yHUBEpcalnbHbI». Ecian JOKYMEHTY MPUCBOEH KOJ B COOTBETCTBUU C
I'OCT 2.102-68, 2.601-2006, 2.602-95 u 2.701-2008, TO KpOME HAUMEHOBAHUS U3-
nenust B rpade 1 yka3pIBalOT 1 HAUMEHOBAHUE TJOKYMEHTA.

Hanpumep:
N3meputenb yHUBEpCAIbHBIN
COopouHbIl yepTex

B rpade 2 ykaswpiBaroT o6o3HaueHue aokymenta no 'OCT 2.201-80. Ctpyk-
Typa 0003HauY€HUS TOKYMEHTa B OCHOBHOW HAJIIIMCU UMEET BU/T

XXXX . XXXXXX. XXX

IlopsaxoBelilt Homep nokymeHTa (ot 001
10 999)

Kox knaccudukannoHHoi XapakTepUCTHKU
(BeOUpaercs no Knaccugpukaropy ECK/I)

Kon oprannsanuu-pa3paboTdynuka COCTOUT U3 YEThIpEX OYKB
(A1 IUTUIOMHBIX TPOEKTOB, BbINONHsIEMbIX B BI'YUP — I'VUP)
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7 10 23 15 10 70 50
2
TYUP.XXXXXX.001 Cb 1©
Vsmepumen Jlum. | Macca |Macwmab|wo
i Uzm| J1.| Neodokym. | [llodn. |Qamal(1) YHUGEPCANbHIT (4) 7 (5) (6) p o
s Paspa6. [Cmydenm . 2
Llé ITpos. PyKosodument C60pouyHbIll Yepmex 51515 17 18
= T.koHmp. [KoHcynbmaHm fluem (7) Jlucmos (8) |<©
| |Peyend!% Peyeraern! 12 (13)] (3 20 9
H.k oHmp. Hopmokormponep ©
Yme. 3as.xaghedpoll P3C, ep. 210201
185
a
710 23 15 10 70 50
2
@ TYUIP . XXXXXX.001 ©
Uism.| ;7 | Ne Ookym. lloon. |[Jama|
S Paspa6. |Cmydenm (1) Slum.” | fluem | fluemos |w©
& Mpoe. Pykrosodumery Wsmepumens @T (7)1 ‘8 2 ©
&S| 0| [T xkonmB|Korcymemdt|  (12) | (13 YHUBEPCATbHBIT 5|55 15 20 o
H.koHmp. Hopmokormpore, P3C, ep. 210201 9 |~
Yme. 3a6. kaghedpoll T
185
0
7,10 23 15 10. 110 10
0 (2) Sluem N
&l TYVIP XXXXXX.001 Cb =
& iam| ;7 | Ne dokym. TToon. |[Jamal (7) 2 ©
185

B

a — OCHOBHAS HAJMUCH (IITAMIT) TSl uepTekeit U cxeM (TepBbIii TUCT); 6 — OCHOBHASI HAIMVCh
JUTSI TEKCTOBBIX KOHCTPYKTOPCKUX JTOKYMEHTOB (TIePBLIN WU 3arjiaBHBIH JTUCT); B — OCHOBHAS HAIVCh
JUTS YepTexeil i TEKCTOBBIX KOHCTPYKTOPCKUX TOKYMEHTOB (TOCTENY FOIUE TUCTHI)

Pucynoxk 3./ — Pa3HOBHIHOCTH OCHOBHOM HaIUCH AJsl TpadUyeCcKux
Y TEKCTOBBIX TOKYMEHTOB (K MyHKTY 3.1.4)

Konm kimaccupukaninoHHOW XapaKTepUCTHUKA COCTOMT U3 IIECTH 3HAKOB
(kMacc — aBa 3HaKa; MOJKIACC, TPYINa, NOATPYIA U BUA — [0 OAHOMY 3HaKy) U 3a-
MHUCBIBAETCS apaOCKUMU U paMu.

CrpykTypa KoJia UMEeT BU]T

XXXXXX
TBI/I,Z[ H3ACTHS
IMoarpynma

I'pynma

Iloaxnacc

Knacc uzaenusg
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Kon knaccudukanimoHHOM XapaKTepuCTUKHU u3nenus BbiOuparoT no Kiaccu-
¢ukaropy ECKJI ('OCT 2.201-80).

Ecnu JOKYMEHT OTHOCHUTCA K OCHOBHOMY KOHCTPYKTOPCKOMY JIOKYMEHTY
(uepTex aeTanu uiu creuudukanus), To ero 0003HaueHNe UMEET CIICTYIOIINI BUA:

I'YUP.XXXXXX.001.

JI71s1 HEOCHOBHBIX KOHCTPYKTOPCKHUX JOKYMEHTOB K BBHIOPAHHOMY IO OITH-
CaHHOW MeTOoAMKe 0003HAUCHUIO JOKYMEHTa J00aBISIOT €ro KoJ, KOTOPBIN Ompe-
nensierca ctaggapramu ['OCT 2.102-68, 'OCT 2.601-2006, TTOCT 2.602-95 u
I'OCT 2.701-2008. Kox mokymMeHTa MOXET COCTOSITh He OoJiee 4eM M3 UYeThIpeX
3HakoB (OyKkB mwin OykB U 1udp). Hanpumep, 1715 cXeMbl 3JIEKTPUUECKON MPUHIIH-
MHUaTbHONW 0003HaYEHHE JOKYMEHTA BKIIOYAET KOJ D3 U UMEET BUI

I'YUP.XXXXXX.001 33,

JUISI TIEPEYHS K CXeME 3JIEKTPUYECKON MpUHIMNHaNbHON — ko 1193 u T. 1.

B rpade 3 ocHOBHOI1 HaNMKCH 3aMKMCHIBAIOT MPUHATOE 0003HAUEHUE MaTepua-
J1a, U3 KOTOPOTO U3TOTaBIUBAIOT I€Tallb. DTY Ipady 3aMoJHsAI0T TOJIBKO Ha YepTekax
JeTaJIeH.

B rpade 4 ykxa3biBaroT 1UTEpYy, NPUCBOCHHYIO JaHHOMY AOKyMeHTY. ['pady 3a-
MOJIHAIOT MOCJIEIOBATEIbHO, HAYMHAS C KpaiiHell ieBo KiieTku. Jlutepa onpenensieT-
Csl CTaJluel WM HTAnoM pa3pabOTKH KOHCTPYKTOPCKOM JokymeHTanuu. Tak, Ha cTa-
IUU 3CKU3HOIO TMPOEKTUPOBAHUS JOKYMEHTAI[UU MpHCBauBaeTca JuTepa «2O», Ha
CTaJIMM TEXHUYECKOI'0 MPOEKTUPOBAHUSA — JuTepa «T», JOKyMEHTalMH €AUHUYHOTO
pou3BoicTBa — auTepa «M» u T. A.

B rpade 5 ykassiBatoT maccy uzaenns B cootBerctBuu ¢ ['OCT 2.109-73.

Macmrad uzo6paxenus Boioupatot B coorBercTBu ¢ ['OCT 2.302—68 u npo-
CTaBJISIOT B rpade 6. YKa3zaHHBIN CTaHIapPT HE pacpOCTPAHSAETCS HAa YEPTEKU CXEM.

B rpade 7 npuBoasT nopsaAKOBBIA HOMEp JHCTa KOHCTPYKTOPCKOTO JTOKYMEH-
Ta. Eciii TOKyMEHT COCTOMT U3 OJIHOTO JIUCTA, TO JaHHYIO rpady HE 3aNOJHSIOT.

B rpade 8 ykasbiBaloT oOliee KOIMYECTBO JUCTOB JIOKYMEHTa. JTa rpada 3a-
MOJIHAETCS TOJBKO Ha IEPBOM JIUCTE TOKYMEHTA.

B rpade 9 npuBoasT cokpalieHHOEe Ha3BaHUE BBITyCKarolen kadenpsl, Ha KO-
TOPON BBINONHSIETCS JUIUIOMHBIN mpoekT, HanpuMmep POC (kxadenpa paanosnex-
TPOHHBIX CPEJICTB), U HOMEP yUeOHOM IpyMNIbl CTYeHTa (pa3paboTurKa JOKYMEHTA).

B rpade 10 ykaspiBaioT xapakTep paOOThl, BBHIOJHAEMOU JUIIOM, MOAMKUCHI-
BaIOIIUM JOKYMEHT; B rpade 11 — ¢pamunuto storo nuua; B rpade 12 — ero noanuch
u B rpade 13 — naty nmognucanusi AokymeHTa. CBOOOAHYIO CTPOKY JJIsi AUIIOMHBIX
MPOEKTOB (paboT) 3amoiHsAET peleH3eHT. Jlanee yka3piBaloT (aMUIIMIO PEleH3EeHTa
JTUTUIOMHOTO TIpoeKTa (paboThl), 3aTeM CIEAyeT ero MOAMNKUCH U MPOCTABISIETCS JaTa
MOJNMUCAHUS TOKYMEHTA.

3.1.5 CxeMbl ABISIIOTCS OCHOBHBIM rpaUyeCKUM MaTepUaioM JUIIOMHOTO
npoekta. MIx HaumeHoBaHUs U 0003HAUYEHHMs JOJHKHBI COOTBETCTBOBATH CTaHAApTaM
ECK/I.

B I'OCT 2.701-2008 yctaHoBieHbI Ki1accupUKalus 1 0003HAYECHUE CXEM.
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[To Ba)XHOCTHM OCHOBHOTO BHJa 3JICMCHTOB M CBSI3€H MEXIY HUMH CXEMBI
MOAPA3ICNISIOTCS Ha CIIENYIOIIUe BUJIbI, 0003HAUaeMble OyKBaMH: D — dJIEKTpHUYe-
ckue, I' — rugpaBauyeckue, I1 — mHeBMaTnueckue, X — razoseie, K — kuHemaTuye-
ckue, B — BakyymHble, JI — ontuueckue, P — snepretudeckne, C — KOMOMHHPOBaH-
Hble, E — nenenus.

[To OCHOBHOMY Ha3HAYECHHUIO CXEMBI IMOAPA3CISIOTCS Ha TUTIBI, 0003HaYaeMbIe
mudpamu: 1 — cTpyKTypHBIE, 2 — (QYHKIIMOHAIIBHBIC, 3 — MPUHITUITHAIBHBIC (TTOJIHBIC),
4 — coenuHeHUN (MOHTa)XXHbIE), 5 — MOJKIIOYEHUs, 6 — 00IIMe, 7 — PaCONOKEHUS,
0 — oObegUHEHHBIE.

HamMeHoBaHHE CcXeMBbI ONpPEACISICTCS €€ BHUAOM M THUIIOM, HalpHMEp, cxema
anekTpuueckas GyHkuuoHanbHas. CxeMbl 0003Ha4al0T OYKBEHHO-IU(DPOBBIM KOJIOM,
Hampumep: D1 — cxema aeKTpuueckas CTpykTypHas, K2 — cxema kuHeMaTrndeckast
dbyaknuoHanbHas. Eciou paspabaThiBacTCs HECKOJBKO CXEM OIHOTO BHA W THIIA,
pUYeM KaxkJas cxema B (hOpMe caMOCTOSTEIIBHOTO0 JOKYMEHTa, TO B HAUMCHOBAHH-
X KKIOH CXEMBbI YKa3bIBAIOT €€ (DYHKIIMOHAJIBHYIO OCOOCHHOCTh. B 3TOM ciyudae,
Ha4YMHAs CO BTOPOM CXEMBI, K KOAY CXEMbl B 0003HAYCHUHN JO0ABISIOT YepPe3 TOUKY
MOPSIIKOBBIN HOMED, HAIIPUMED:

D1 —cxemaanekTpudeckas CTpykTypHasi, J1.1 —cxema ek TpudecKast CTpyKTypHasi CKOPPEKTUPOBaHHAS.

B I'OCT 19.701-90 ycTtaHOBIIEHBI CAEAYIOIMINE CXEMBI AJITOPUTMOB, MPOTPAMM,
JaHHBIX U CUCTEM: CXeMa JIaHHbIX, CXeMa MPOrpaMMbl, CXeMa paboThl CUCTEMBI, cXeMa
B3aMMO/ICHCTBUS IIPOrPaMM, CXEMa PECYpPCOB CUCTEMBI. Tak Kak B cTaHIApTE OTCYTCT-
BYIOT 00O3HAY€HUSI CXEM, HEOOXOIUMBIC IS IPOCKTUPOBAHMS, TO PEKOMEHIYETCS
0003HauaTh 3TOT BUJI CXEM JIBYXOyKBEHHBIM KosoM — [1/1.

3.1.6 Yeptexxu pa3pabaThIBAlOTCST C IIEJBI0 JEKOMIIO3UIIMM W TOSICHEHUS
CJIOKHBIX 3a7la4 MPOCKTUPOBaHUsI (YCIOBUU HMX PEIICHHS W ocyilecTBiIeHus). Ha-
MMEHOBaHUSI U O0003HAUYCHUS UEPTEKEH JOJDKHBI COOTBETCTBOBAThH CTaHAApTaM, YC-
ta"oBieHHbIM ['OCT 2.102-68.

B numioMHOM npoekTe mpu HEOOXOAMMOCTH MOTYT pa3paldaThiBaThCs Clie-
IyIOIIue BUbBI yepTexkeil, o003HadYaeMble JBYXOYKBEHHBIM KoaoMm: BO — ueprex
o0111ero BH/1a, OMPEICISIONINN KOHCTPYKIIUIO U3/CNHS, B3aUMOJICHCTBUE €T0 COCTAaB-
HBIX YacTel W MOSICHAIONUN MpUHIUI padoThl; TY — TeopeTUdecKuil 4epTexK, orpe-
JETSIOMINI T€OMETPUUECKYIO (POopMY U3/eTusl, KOOPAUHATHI COCTAaBHBIX YaCTEH U T10-
SCHSAIOUMNA XapaKTep ABMXKEHHUS 3THUX YaCTE€W OTHOCHUTENIBHO 3aJIaHHOW CUCTEMBI KO-
opauHAT, MD — 3JIEKTPOMOHTAXKHBIM YEPTEXK, COJACPKAIIUN JaHHbIE, HEOOXOIUMbIC
JUISL BBITIOJIHEHUS DJIEKTPUUECKOTO MOHTaXkKA.

3.1.7 luarpammsl, rpaduKy pa3iIMdyHOrO Ha3HAUYECHUS, IMKJIOTPAMMBbl, TaOJIUIIbI
U Jpyrue BUIbl UH(POpMAMOHHOTO H300pa)keHus: (aKTHUYECKOro Marepuana mpes-
CTaBJISIIOTCA B BUJIE CAMOCTOSITEIbHBIX TOKYMEHTOB B T€X CIIy4asiX, KOrJa He0OX0au-
MO TMOSICHUTH MPOBEACHHBbIE pacueTbl, 00OCHOBATh MPUHSATHIE CXEMOTEXHUYECKUE
pELIeHMs], TOBBICUTh UX JIOCTOBEPHOCTb.

Cornacno 'OCT 2.102—68 Tabnuuam npucBauBaetcs 1Byx0ykBeHHbIN koa Th,
pacueram — PP. Ko MoxkHO mipricBauBaTh U JPYruM JOKYMEHTAM.
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B rpade 1 yrmoBoro mramma 3anuchbiBaeTcsi HAMMEHOBaHUE JokymeHTa. Ha-
MMEHOBaHUE JTOJDKHO OBITh KPATKUM U OTpa)kaTb HH(GOPMAIIMOHHYIO CYyTh U300paxe-
Hus. Harmpumep, PP — quarpammel agpecHoro oOMeHa 1o MarucTpaid MUKpPOIpoIieC-
COpPHBIX CPEJICTB NMPOU3BOJCTBEHHOM cUCTeMBI B rpade 1 3ammchiBaroTcst «/luarpam-
MBI aIpeCHOTO OOMEHaY.

3.1.8 Benomoctu crnemudukanuu s SJISKTPUUECKUX CXEM IPHUCBAUBACTCS
nByXOyKkBeHHbIN Koz — [193.

3.1.9 JIrwoGoii Bua rpaduueckoro mMarepuana B JUIUIOMHOM TpoekTe (padote)
JIOJDKEH MMETh BBICOKYIO CTETIEHb CaMOCTOSTEIBHOCTH, a COJAEpIKaIasics B -HEM HH-
dbopmanus 10JbKHA OBITh SICHOM M OJIHO3HA4YHOU. [loaTOMYy mipu M300pa’keHHU uep-
TeXeH, cxeM, nuarpamMm, rpaduKoB HEOOXOAMMO HCI0JIb30BaTh YCTAHOBJIEHHBIE T'O-
Cy/IapCTBEHHBIMU CTaHJAapTaMH YCIOBHbIE Tpaduyeckue, OyKBEHHBIE, OYKBEHHO-
nudpoBbie U 1U(POBBIC MO3UIIMOHHBIE 0003HAYECHHS, CTPOTO COOJI0IATh IpaBUiia
BBITIOJTHEHUA U o(hopMIieHUs rpaduecKoro Marepuara.

3.1.10 I'paduueckuit maTepuan Jjsi IUIUIOMHBIX paOOT BBIMOJHACTCS B BUIC
11akaToB. TpeOoBaHMs K BHITIOJHEHHUIO TUIAKATOB M3JIOKEHBI B nojapasnaene 3.19 Ha-
CTOSILIETO CTaHJapTa.

3.1.11 Ilpu ocyiiecTBIEHNUN YEPTEKHBIX padOT € MOMOIIBIO TpadUueCKUX YCT-
poiictB BbiBoja IIOBM nomyckaeTcs BBINIOJIHEHHE YEPTEKEH, CXEM W ILIAKATOB B
I[BETE MO COTJIACOBAHUIO C PYKOBOJMUTENIEM U KOHCYJIHTAHTOM OT Kadeaphl.

3.2 JIuaun

3.2.1 B 3aBUCHMOCTH OT Ha3HAYEHUSI U THIA CXEM JIMHUSAMH U300pakaroT: AJIeK-
TpUYECKHE B3aUMOCBS3U ((YHKIMOHANBHBIC, JIOTUYECKUE U T. I1.), MyTH MPOXOXKICHUS
AIIEKTPUUYECKOTO TOKa (IJMEKTPUYECKHE CBSI3M), MEXaHMYECKHE B3aUMOCBS3HM, MaTepu-
aJIbHBIE TIPOBOJAHHUKHU (MIPOBOAA, KaOesu, IIWHBI), YCIOBHBIC T'PAHUIIBI YCTPOMCTB U
(YHKIIMOHAJIBHBIX TPYIII,; SKPAHUPYIOIIUE 000I0UKH, KOpITyca IpUOOPOB U T. II.

3.2.2 Jlunuu Ha cXeMax BCEX TUIIOB BBHITIOJHSIOT B COOTBETCTBUU C IMpaBHIIa-
mu, yctanoBiaeHHbIMU [OCT 2.701-2008 u 'OCT 2.721-74 «kECK]I. O603HaueHus
yclioBHbIe rpaduyeckne B cxeMax. O0603HaueHUs 00IIEr0 IPUMEHEHUS.

JIuHuM CBsA3U HOJDKHBI COCTOATDh M3 TOPU30OHTAJIBHBIX W BCPTHUKAJIBHBIX OTPC3-
KOB 1 UMCTHb MUHHMMAJIbHOC KOJIMYCCTBO M3JIOMOB N B3aMMHBIX HepecequI/Iﬁ.

3.2.3 Tlo Bcemy mpoekTy (paboTe) yciioBHbIe Trpaduueckue 0003HAUCHUS U
JUHUN CBSI3U BEIMIOJHSIOT JHHHSAMH OJHOW M TOH K€ TOMIMUHBLL. OnTHUMalbHAas
tonamuHa coctasuger 0,3...0,4 MM, 4TO COOTBETCTBYET TOJIUIMHE CILUIOIIHOW TOH-
kout muanu 'OCT 2.303-68.

B 3aBucumoctu ot hopmata yeprexa U pazMepa yCIOBHBIX Ipaduueckux 06o-
3HAUEHUN Ha CXeMe TOJIIMHY JIMHUK pa3peniaeTcsi IpOoNOpLHOHATIBLHO YBEJIUYUBATD
ot 0,4 1o 1,4 mm.

3.2.4 HaumeHoBaHue, HaUepTaHUE, TOJIIMHA JIMHUN MO OTHOIICHHUIO K TOJIHU-
He b u ocHOoBHOE HazHaueHue auHui yctaHoBiaeHbl ['OCT 2.303—68 u 10KHBI COOT-
BETCTBOBATh YKa3aHHBIM B Tabmune 3.1.
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Tabnuua 3./ — HaumeHnoBaHnue, HauepTaHue, TOJIIMHA JTUHUHN 1O OTHOIIEHHUIO K TOJIIUHE
OCHOBHOH JIMHHUH U OCHOBHBIC Ha3HAYCHUS JIMHUI

TonmuHa TuHun

10 OTHOIICHHIO K OcHOBHOE
HaumenoBanue Hauepranue
TOJIIIMHE OCHOB- Ha3HAYCHUE
HOM JIMHUH
CnomHas Tojcras JluHum rpynmnoBoit cBsi-
2b, 3b, 4b
OCHOBHAas 31
JIuHUYM 3IeKTpUYeCKOn
CBSI3H, TIPOBOJI, Kabelb,
CnomHas b IIWHA, JTUHUU TPYIITIO-
TOHKas BOU CBSI3H, TMHUU YC-
JIOBHBIX TpaduyecKux
0003HaUYCHUI
1.2
- JIuHuY SKpaHUPOBaAHUS
TpuxoBas b patiip ’

:l Ss MEXAHUYECKOU CBI3U

JIuauny 101 BBIACIICHUS

A 4

3.5
4_
! Ha CXeMe IpyIIII dJIe-
ITpuxnyHKTUpHAasA b
5.30 b MEHTOB, COCTaBJISIOIIHX
TOHKast »> .
YCTPONCTBO WK (QPyHK-
LMOHAJIBHYIO TPYIIILY
JInHus pasbeqUHUTEIb-
HITpuxmyHKTUpHAs 0 p A
Has (a5 rpadguyeckoro
TOUIAT © ABYMA NEE b a3JICJICHNs 4YacTel
TOYKAMU B e3:30 pasnt
CXEMBI)

3.2.5 I'pynny IWHUNA 3JIEKTPUYECKON CBSA3M, UMEIOIMMX o0Imiee (yHKIHO-
HaJIbHOE Ha3HA4Y€HUE, MOXKHO IOKa3biBaTh B OJHOJMHEHMHOM W MHOTOJWHEHHOM
M300paKeHUSX.

[Ipu onHONMMHEWHOM HM300pakeHUU (PUCYHOK 3.2, a) Ha TOHKYIO JIMHUIO Ha-
HOCSIT IITPHUX, HAJl KOTOPBIM IMOMEIIAIOT YUCII0, HalpuMep 8, yKa3blBaloliee KoJu-
YeCTBO JIMHUI CBSI3U B rpyimne. Eciu KoaudecTBO JIMHUM CBSI3M B TPYIINE HE Mpe-
BBIIIAET YEThIPEX, pa3peiiaeTcs 3aMeHITh YUCIIO JIUHUN COOTBETCTBYIOIINM KOJIH-
YeCTBOM IITPUXOB HA TOHKOM JTUHUHU (PUCYHOK 3.2, 0).

[Ipu MHOTONMMHENHOM M300paKEHUM YKa3bIBalOT BCE JUHHUU CBs3U. [Ipuuem
JUUIS. BU3YQJIIBHOT'O BOCIPHUSITUS CXEMBI PACCTOSTHUE MEXKAY JIBYMSI COCETHUMU JIH-
HUSIMH JOJDKHO OBITH HE MeHee 1 MM.
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3.2.6 I'pynmy nuHUM, UMEIONTUX pa3Hoe (YHKIIMOHATLHOE HAa3HAYEHUE, MOYKHO
O0OBEIUHATL B JIMHUIO TPYIIOBOM CBS3U, M300paKAEMYIO CIUIONIHON YTOJIIEHHOM
(2b) wnm Toncroit (3b) nuHuen. CnusiHUE JTUHUM DJICKTPUUYECKUX CBSI3EH OCYIIECTB-
7s10T 1o yriioM 90° wim 45° (pucyHok 3.2, B), IPUYEM PACCTOSIHUE MEXKAY COCEI-
HUMHM PACXOSAIIUMUCS JIMHUSAMU JIOJDKHO OBITH HE MEHEE 2 MM.

3.2.7 lllunbl cBs3M TakKe M300paKarT yTOJIIEHHBIMU (2b) U ToaCThIMU (3D)
nuHusaMu. OHAKO B TEX CIIydasix, KOTJIa UX M300paKeHUE Ha DJICKTPUUYECKOU cXeMe
HEO0OXOUMO OTACIHUTh OT U300pKEHUS JTUHUM SJIEKTPUUECKUX CBSI3EH, IIMHBI U30-
OpakaloT JIBOWHBIMU TOHKUMU JuHUAMH. Ha pucynke 3.2, r moka3zaHo obiee 000-
3HAYCHHE IIMHBI, 2 Ha pUCYHKE 3.2, 1 — 0003HAaUEHUE IIIUHBI C OTBETBIICHUEM.

3.2.8 JluHus »IEKTPUYECKOMN CBSI3U MOKET COSIUHATHCS ¢ 3a3eMiieHueM. O0-
nee 0003HaUYCHHUE 3a3€MJICHHS MOKa3aHO Ha pUCyHKe 3.2, €, a 3JIEKTPUUYECKOe CO-
€IUHEHHE C KOPITYCOM — Ha PUCYHKE 3.2, XK.

3.2.9 JIuauu skpanupoBanusi B coorBerctBuu ¢ ['OCT 2.303—68 nzobpaxkaror
IITPUXOBOM JIMHUEH TONIUHONW MPUOTU3UTENBHO B 1BA Pa3a TOHbBLIE OCHOBHOW JTIMHUU
b (pucyHok 3.2, n).

8 )/4\450 3
/ ///
7 777 ¥
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Pucynok 3.2 — O6o3HaueHne JIMHUHN SJIEKTPUIECKOM CBsI3M (K TyHKTaM 3.2.5 — 3.2.9)

3.2.10 JIunuio MeXaHUUYECKOM CBSI3M Ha DJIEKTPUUECKUX CXeMaxX M300paxaroT
IITPUXOBON JIMHUEW TOJIIMHON, paBHOW TOJIIIMHE Db OCHOBHOM JIMHUM Ha CXEME
(pucyHnok 3.3, a), ee COeIUHEHHUE C IPYTroi JIMHHEH MEeXaHUYECKON CBSI3U MOKa3bI-
BalOT TOYKOM (pucyHok 3.3, 6). Eciu Ha cxeMe HEBO3MOXKHO H300pa3uTh IITPUX-
NYHKTUPHOU JIMHUEH MEXaHUYECKYIO CBS3b MEXAY OJM3KOPACTOJN0KEHHBIMHU YCT-
poiicTBaMHM, JIOIycKaeTcss M300pa)kaTh €€ JABYMS CIUIOMIHBIMH TOHKUMH JIMHUSMU
(pucynox 3.3, B).

3.2.11 HampasneHue, B KOTOPOM pacnpocTpaHsercs: nHGOpMaIys, CUTHAJIbL, TOKH,
MOTOKH PHEPIUU B CHCTEME, TOKa3bIBAIOT HA JIMHUAX CBSA3U CTPEJIKaMH C Pa3BaJoOM
60° (oOpHbIB 11eNU TUTAHUA — CTpelkamu ¢ pa3BaioM 30°) (pucyHok 3.4, a), a Ha MIKUHAX
CBSI3H — CTPEJIKAMU B COOTBETCTBHHU C PUCYHKOM 3.4, 0.
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Pucynok 3.3 — O603HaueHre TUHUIA MEXaHUYECKOU CBsI3U (K MyHKTY 3.2.10)

a §)

60° (30°)

Pucynok 3.4 — O603HaueHNnEe HaNIpaBIEHNs PACIPOCTPAHEHUS CUTHAJIOB, TOKOB, [IOTOKOB
SHEpruu U uHpopmauu (K myHkry 3.2.11)

3.3 YcaoBHble rpaduueckue 0003HaUEHHUS 3JIEMEHTOB
HA JIEKTPUYECKHX CXeMax

3.3.1 TpanchopmMaTOpsl, KaTyIIKU HHAYKTUBHOCTH, APOCCETH, MAaTHUTHBIC YCH-
mutenu B cootBeTcTBUU ¢ 'OCT 2.723-68 n3o0pakaroTcs YIpoOLEHHBIM U Pa3BEepHY-
TeIM criocobamu. Hamboutbliee pacmnpocTpaHeHne TOTYYHI pa3BEepPHYTHIN crmocob: 00-
MOTKH 3JIEMEHTOB M300pa’kaloTCsi B BHJIE IEMOYKH MOTYOKPYXKHOCTEH C OIpeeeH-
HBIM UX KOJIMYECTBOM.

Ha pucynke 3.5 mokazaHbl ycloBHbIC rpadudeckre 0003HaYECHUs: OJHO(A3HOTO
Tpancopmaropa (pucyHok 3.5, a), KaTyUIKd WUHIAYKTUBHOCTH C MarHUTHO-AMJICK-
TPUYECKUM MarHUTOMPOBOJOM (pUCYHOK 3.5, 0), apoccens ¢ (eppoMarHUTHBIM
MarHUTOMPOBOJAOM (PUCYHOK 3.5, B), MATHUTHOTO YCWJIMTENS C JABYMsS paOOYUMU H
oO11ieit ympasisiroiieit oOMoTko# (pucyHok 3.5, r).

| e e ——
£1,5-4
a §) B r

Pucynok 3.5 — Ycnouble rpaduyeckue 0003HaueHUs TpaHchopmaTopa, KaTyIIKH
WHIYKTUBHOCTH, JPOCCENSI © MATHUTHOTO ycunutens (K myHkTy 3.3.1)

3.3.2 KomMmyTanmoHHbIe YCTPONWCTBA U KOHTAKTHBIE COCTUHEHUS B COOTBETCT-
Buu ¢ ['OCT 2.755-87 umerot o6111ee 0003HaUeHUE KOHTAKTOB: 3aMbIKAIOIIETO (PUCY-
HOK 3.6, a), pa3MbIKaroiiero (pucyHok 3.6, 0) u nepexyiroyaronero (pucyHok 3.6, B).
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O06o3HaueHre KOHTAKTOB KOMMYTAIIMOHHOTO YCTPOMCTBA KOHKPETHOTO THIIA COTPO-
BOJKJIA€TCs TIOKa30M COOTBETCTBYIOIIET0 KBaM(UIIMpyomero cumBoia. Hampumep,
KOHTAKT 3aMBIKAIONIUN BBIKIIOYATEINSI OJHOIOIIOCHBIN M300pa)kaeTcsi COTIacHO PH-
CYHKY 3.6, T, 3aMBIKAIOIIN KOHTAKT KOHIIEBOTO BBIKIIOUATENsI — PUCYHKY 3.6, 1, a
€ro pa3MbIKAIONIUN KOHTAKT — COTJIACHO PUCYHKY 3.6, €.

B 3aBHCHMOCTH OT BBIKITIOUATENsl HA €T0 KOHTaKTE YKa3bIBAIOT BHJ BO3CHCT-
BUS, HAIlpUMEP: BBIKIIOYATENb PYyYyHOU 6e3 camoBo3Bparta (pucCyHOK 3.6, ), dJIeK-
TpOMarHuTHEIN (pene) (pucyHok 3.6, n).

L Tl
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PucyHnok 3.6 — YcnoBHbIie rpaduueckue 0003HaYCHUSI KOMMYTHUPYIOHNIUX YCTPONCTB
(x myHkTy 3.3.2)

3.3.3 KoHTakTHBIE cCOeAMHEHUSI OBIBAIOT: HEpa30oOpHbIe (PUCYHOK 3.7, a); paz-
oopHbie (pucyHok 3.7,0); pa3beMHble (PUCYHOK 3.7, B), B KOTOPBIX pa3iUyalOT
MTHIPh (pUCyHOK 3.7, T) U THE3110 (pUCYHOK 3.7, 1); CKOJB3SIIHNE MO JUHEHHOU (pH-
CyHOK 3.7, €) U KoJbIeBOU (pUCYHOK 3.7, %) TOKOMpOBOJAIIeH nmoBepxHocTH. Ko-
JIOJIKM 32KUMOB U300pa)katoTcsi B COOTBETCTBUU € PUCYHKOM 3.7, H.

@1,5-2 @1,5-2
B @L Sy
— o— 2-3
a 0 B r bi e
\o fri2f3]4]s]e]
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Pucynok 3.7 — YcnoBHble rpaduueckue 0003HaYCHUSI KOHTAKTHBIX COSIMHEHUN
(x myskTy 3.3.3)

3.3.4 IlnaBkuii TpeAOXpaHUTENb HU300pakaeTcsi B  COOTBETCTBUU C
I'OCT 2.727-68 (pucynox 3.8, a).

3.3.5 [locTosiuuebli pesuctop B coorBeTcTBUM ¢ 'OCT 2.728—74 uzobpaxkaercs
0e3 0TBOJIOB U ¢ OTBOAaMH (pUCYHOK 3.8, 0, B). B mepeMeHHOM pe3ucTope MmoaBHK-
HBIM KOHTaKT 0003HavaeTcs cTpenkoi (pucyHok 3.8, r). [loacTpoednsie pe3ucTopsl B
PEOCTaTHOM BKJIIOUEHUHU M300pa)katoTcsi B COOTBETCTBUM C pUCYHKOM 3.8, 11, a mepe-
MEHHBIE C MOJCTPOMKOM — 3.8, €.
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PucyHnok 3.8 — YcnoBHbIe rpadudeckue 0003HaYCHUS TIIIABKOTO MPEI0OXPAHUTEIIS
1 pe3uctopoB (k myHkram 3.3.4, 3.3.5)

3.3.6 Konnencaropsl B coorBercTBUU ¢ 'OCT 2.728-44 n300paxxaroTcs ¢ 1mo-
cTositHHOM (pucyHok 3.9, a) u nepemeHHo# (pucyHok 3.9, 6) emkocTbio. [lonspHbie
AIEKTPUUECKHE KOHJEHCATOPhI N300pakaloTCsi B COOTBETCTBUM C PUCYHKOM 3.9, B, a
HETMOJIAPHBIE — C pUCYHKOM 3.9, T.

8 8
W + v i
al £ = AL

J 7 n‘? ‘
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PucyHok 3.9 — YcnoBHble Tpaduyeckue 0003HaYEHHs] KOHIEHCATOPOB
(x myHkTy 3.3.6)

3.3.7 IlonynpoBOJHUKOBBIE TPHOOPHI H300paKAIOTCSI B COOTBETCTBUU C
I'OCT 2.730-73 (pucynku 3.10, 3.11).

Ha pucynke 3.10 ycinoBHbIMU rpaduuecKuMu 0003HAUYCHUSIMHU MMOKA3aHBI: a
— auon; 6 — CTaOMUIUTPOH; B — TUPHUCTOP TPUOIHBIM, 3amupaeMbiii B 0OpaTHOM
HampaBJICHUHU C YIPaABJICHUEM [0 aHOAY; T — TUPUCTOP TPUOIHBIN, 3aIUPAEMBbIN B
oOpaTHOM HampaBJICeHUU C YNPaBICHUEM IO KATOAY; J — TPAH3UCTOP C MEpeXo-
IaMU n-p-n-TUMa; € — TPAH3UCTOP C MEePeX0JlaMu n-p-n-TUIIA; K — MOJIEBOU TpaH-
3UCTOP. € KaHAJIOM 71-THIIA.
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Pucynoxk 3.10 — YcnoBHble rpadguueckre 0003Hau€HUS OJIYHPOBOJHUKOBBIX TPHUOOPOB
(x mynkTty 3.3.7)

Ha pucynke 3.11 uzo0pakeHbl NMOJYyIPOBOJHUKOBBIE MPUOOPHI ¢ POTORNIEK-
Tpudeckum 3 dexroM: a — poropesuctop; 6 — dhoTOAMO; B — TUOAHBIN POTOTUPU-
CTOp; T — (POTOTPAH3UCTOP N-p-n-TUIIA; I — NAOAHAS ONTONapa; € — JUOJAHO-TUPHUC—
TOpHas ONTONAapa; K — CBETOIUO/I.

10-12

T ® 9

v=v) (Y=%) @&

Pucynok 3.11 — YcnoBHble rpaduueckre 0003HaUCHUSI TTOTYITPOBOIHUKOBBIX MPHOOPOB
¢ ¢porornexkTpuyeckuM 3¢ dexToM (K myHKTY 3.3.7)
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3.3.8 VcTouyHMKM MHTaHHS SJIEKTPUUCCKUEC 00O3HAYAOTCS B COOTBETCTBUU C
I'OCT 2.742.68 (pucynok 3.12, a)

3.3.9 YcrpolicTBa MHAUMKALIMM U CUTHAJbHBIE JIAMITBI U 3BOHOK U300paXkaroTcs
B cootBeTcTBUM ¢ 'OCT 2.732—68 (pucynok 3.12, 0, B)

R4

a 0 B

Pucynok 3.12 — YcnoBHble rpaguueckre 0003Ha4€HUs UCTOYHUKOB MUTAHMS, YCTPONUCTB
WHJIUKAIIMU ¥ CUTHAJIBHBIX JIaMII U 3BOHKA (K myHkTam 3.3.8, 3.3.9)

3.4 DyemMeHTHI HU(PPOBOI TEXHUKH

3.4.1 Crangapt ['OCT 2.743-91 ycranaBnuBaetr o0liue mpaBuja MOCTPOCHUS
ycJIOBHBIX rpadudeckux o6ozHaueHuit (YI'O) anemeHTOB 1udpoBOi TEXHUKHA B CXe-
Max, BBITIOJIHIEMbIX BPYYHYIO WM C TIOMOUIBIO IMEYaTaloUUX U TpaduuecKux ycT-
poiicTB BeiBoJa IIDBM, Bo Bcex oTpacisax MPOMBIIUIEHHOCTH.

3.4.2 DneMeHT TUGPOBON TEXHUKHU (JJaiee — DJIEMEHT) — U poBasi WU MUKPO-
MPOLIECCOPHAs MUKPOCXEMA, €€ JJIEMEHT MM KOMIIOHEHT; HU(ppoBasi MUKPOCOOpKa, ee
AJIIEMEHT WM KOMIOHEHT. OmnpeaeneHuss uppoBOi U MHUKPOIPOLECCOPHON MHKPO-
CXEM, UX 3JIEMEHTOB M KOMIIOHEHTOB yctaHaBinuBaeT ['OCT 17021-2012, onpenene-
HuUs UG POBON MUKPOCOOPKH, €€ diemeHTa uiu komrnonenta — 'OCT 26975-86.

K snementam 1iupoBoi TEXHUKH YCIIOBHO OTHOCST 3JIEMEHTHI, HE MpeHa3Ha-
YeHHbIe NI npeoOpa3oBaHus M 0OpaOOTKM CUTHAJIOB, M3MEHSIOIIUXCS IO 3aKOHY
TUCKPETHOW (PYHKUMHU, HO TIPUMEHSIEMbIE B JOTHYECKUX IIENsAX, HApUMep, KOHJEH-
caTop, TeHepaTop u T. 1.

3.4.3 YT'O snemeHTOB LMPPOBON TEXHUKU CTPOSAT HA OCHOBE MPSAMOYTOJIbHU-
ka. B camom o61mem Buge YI'O mMoxeT cofiepkaTh OCHOBHOE U JIBa JOTIOJHUTEIbHBIX
TOJIsI, PACTIONOKEHHBIX IO 00€ CTOPOHBI OT OCHOBHOTO (pucyHok 3.13). Pasmep mipsi-
MOYTOJIBHUKA MO IIUPUHE 3aBUCUT OT HAJIUYUS JOMOJTHUTEIbHBIX TOJIEH U Yucia 1o-
MEIICHHBIX B HUX 3HAKOB (METOK, 0003HaueHHs (HYHKIIUU JIEMEHTA), 110 BBICOTE — OT
Yucia BbIBOJIOB, MHTEPBAJIOB MEXAYy HUMH U YHCIIa CTPOK MH(POPMAIMA B OCHOBHOM
Y JIONOJHUTENIBHBIX MOJsAX. COrJIacHO CTaHAApTy IIMPUHA OCHOBHOIO MOJS JIOJKHA
ObITh HEe MeHee 10 MM, JOTOJHUTENBHBIX TOJIEH — HE MEeHee 5 MM (Tpu OOJIBIIOM
YHCJIe 3HAKOB B METKaxX M 0003HaUeHUU (PYHKIIMH DJIEMEHTA 3TU pa3Mephbl COOTBETCT-
BEHHO YBEJIMYHMBAIOT), PACCTOSIHUE MEXAY BBIBOJAAMU — 5 MM, MEXITY BBIBOJOM U TO-
PU3OHTAJIBHONW CTOPOHON 0003HaUYeHUs (WJIM TPAHUIICH 30HBI) — HE MEHee 2,5 MM U
KpaTHO 3TOM BennuuHe. [Ipu pazaenenuu rpynn BbIBOJIOB MHTEPBAJIOM BEJIMYMHA T10O-
CJICTHETO JOJDKHA ObITh He MeHee 10 MM U KpaTHa TISTH.
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O06o3Ha4yeHrEe QYHKIUM JIEMEHTa
JInnus BBOma /

7 JInnug BeIBOIA
Ykazarenn Rl R o
s ook

Merku =~ — Ykazarenu

JlorioTHUTETBHBIC OIS OCHOBHOE TT0JIe

Pucynok 3.13 — YcaoBuble rpaduueckre 0003HaAUCHHS JIEMEHTOB ITU(DPOBON TEXHUKU
(x myHkTy 3.4.3)

3.4.4 BpiBoabl 351eMEHTOB IUGPOBOM TEXHUKH AENATCS Ha BXOHBI, BBIXOJBI,
JIByHaNpaBJIEHHbIE BBIBOJBI U BBIBOJIbI, HE Hecylue nHpopmauuu. Bxomasl nzobpa-
’KAalOT ClieBa, BBIXOJbI — clipaBa (pucyHok 3.14), ocTalibHbIE BBIBOJBI — C JI000i CTO-
ponbl YI'O. Ilpu HEeoOxoaumocTu paspeniaeTcsi IoBopauynBaTh 00o3HaueHus Ha 90°
10 YaCOBOM CTPEJIKE, T. €. pacloyiaraTb BXObl CBEPXY, a BHIXObI CHU3Y B COOTBETCT-
BHUH C pUCYHKOM 3.14.

Xz | xxx | xx[—

Pucynok 3./4 — PacnonoskeHre BbIBOJOB JIEMEHTOB LIU(PPOBOI TEXHUKU
(x myHkTy 3.4.4)

3.4.5 OyHKIMOHATBHOE HA3HAYEHUE dJIeMEHTa HU(POBOM TEXHUKHU YKa3bIBAIOT
B BepXHel yactu ocHoBHOro noiyist YI'O (cm. pucyHok 3.13). O603HaueHUE COCTOUT
U3 MPONUCHBIX OYKB JIATUHCKOTO andaBuTa, apaOCKuX Hudp U CreHaTbHbIX 3HAKOB,
3aMmMchbiBaeMbIX 0e3 mpoOesoB (YUCIIO 3HAKOB B 0003HAUYEHUU (PYHKIMU HE OTpaHU-
yuBaeTcs). O003HaueHHs] OCHOBHBIX (DYHKIIMI U UX MPOU3BOJHBIX IPUBEACHBI B Ta0-
muue 3.2.
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Tabnuua 3.2 — O603HaueHH OCHOBHBIX (DYHKIIMH 3JIEMEHTOB IU(POBOM TEXHUKH

HaumenoBanue O6o3HayeHue

I bydep BUF
2 Beruucnaurens: CP

CEKIIUS BEIYUCIUTEIS CPS

BBIYMCIIUTEIBHOE YCTPONCTBO CPU
3 Beruuraresnb P-Q v SUB
4 Jlenutenn DIV
5 JleMomynsatop DM
6 JleMyIbTUILIEKCOP DX
7 Hemudparop DC
8 IuckpumuHaTOp DIC
9 Mucnuieit DPY
10 UnTepdeiic nepudepuitHpiii IporpaMMHUpyeMblid PPl
11 NuBepTOp, noBTOPUTEH 1
12 Komnaparop COMP
13 Muxkponpoueccop MPU
14 Monynsrop MD
15 Moaudukarop MOD
16 ITamsaTh M
17 I'maBHas mamMsTh MM
18 OcHoBHas MamsTh GM
19 BeicTpoaeiicTByOIIas HaMATh FM
20 IMamsaTe Tuma first-in, first-out FIFO
21 TlocrosinHOE 3anomuHaromee ycrporctso (I13Y): ROM

nporpammupyemoe 113V (TITI3Y) PROM
[HII3Y ¢ BO3MOXHOCTBHIO MHOTOKPAaTHOTO IPOrPaMMHUPOBAHUS

(POII3Y) RPROM

penporpammupyemoe I3V ¢ ynapTpadnoneToBsiM CTUpaHU-

eM (PDII3Y) UVPROM

22 OmnepatuBHOE 3amoMuHaromiee yctporctso (O3Y) ¢ mpous-

BOJIbHOW BBIOOPKOIA: RAM
O3V c npousBosbHOM BEIOOPKOI cTaTudeckoe (CO3Y) SRAM
O3V ¢ npousBosbHOM BEIOOPKOH AuHamudeckoe (J1O3Y) DRAM
sHeprozasucumoe O3Y (OHO3Y) NVRAM

23 AccouuaTtuBHOE 3alIOMHHAIOIIEE YCTPOMCTBO CAM
24 Tlporpammupyemas oruaeckas matpuia (ILJIM) PLM
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[Iponomkenue Tabnuibl 3.2

Haumenosanune

O0o3Hauenue

25 IlpeobpaszoBarenb
Ilpumeyanus

1 BykBbl X 1 Y MoryT ObITh 3aMeHEHbI 0003HAUYEHUSAMHU TPE/I-
cTaBisieMoil HHGOpMallMK Ha BXOJaX M BbIXOAAX MpeoOpa3oBaTes,

XY

HarpuMmep:
aHaJIOTOBBIN N wmu A, nua A
uudpoBoit #umm D
TIBOMYHBIN BIN
ECSITUIHBIN DEC
IIBOMYHO-ACCATHYHBINA BCD
BOCBMEPHUYHBIN oCT
meCTHAAIATEPUYHBIN HEX
kox ['pest GRAY
7-CErMEHTHBIN T1SEG
ypoBeHb TTJI TTL
ypoBenb MOII MOS
ypoBenb DCJI ECL
2 JlomyckaroTcs 0003HAYCHUS:
nrdpoanasoroBeiii mpeoOpazoBaTelib DAC
aHajoro-udpoBoil mpeodpa3zoBaTeib ADC
26 IlpuemonepeaTYMK IMUHHBIN RTX
27 IIpoueccop P
CEKIUA Mpoleccopa PS
28 Peructp RG
CIABUTOBBIN PETUCTP 1-pa3psiIHBII SRGn
29 Cymmarop S nmu SM
30 Cueryuk: CTR
CUYETYUK N-pa3psiaAHBII CTRn
CYETUHK 10 MOLYJIIO 71 CTRDIVn
31 Tpurrep T
JBYXCTYIIEHYATBI TPUITEP T
llpumeuanue — Jlomyckaercs He YyKa3blBaTh 0003HAYEHHE
¢byHKuH npu BeinodHeHun Y1'O Tpurrepon
32 YMHOXUTEND p wm MPL
33 Yeunurens > i >
34 YcTpoilcTBO DEV
35 YerpoiicTBo apudMeTUUECKO-TOTUUECKOe ALU
36 YCTpOiCTBO MPUOPUTETA KOAUPYIOIIEE HPRI
37 KoMMmyTHpyIomee yCTpoMCTBO, SJEKTPOHHBIN KITHOY SW
38 [lluna BUS vim B
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[Iponomkenue Tabnuibl 3.2

HaumenoBanue O6o3HaueHue
39 udpatop CD
40 DneMeHT 3a1epKKU DEL nin l—I

41 DJIEeMEHT JIOTUYECKUN:
OONBIIIMHCTBO

>NnWIn>=n

ANOO0B C YKA3aHUCM ITOJIAPHOCTH

TPaH3UCTOPOB
Tpanc(opMaTopos

WHIUKATOPOB

MpeIoXpaHUTENEH

KOMOWHHPOBaHHBIX MIPEOXPaHUTENEH (JIMOTHO-PE3UCTOPHBIX )

nckioyvaroniee MJIN EXOR vnu =1
smoruueckoe 1 &
Ilpumeuanue — Ilpu BemonHeHny YI'O ¢ mOMOIIBIO yCTPOHCT-
Ba BeIBOja [I9BM pnomyckaetcs 0603HaueHHEe (HYHKIIMH «JIOTHUYECKOE
n»
nmorunueckoe MJIN 1
1 ¥ TOJIBKO 71 =n
HEYETHOCTh 2k + 1 nmm 2K + 1
YETHOCTh 2k nmn 2K
42 DneMEeHT MOHTaXHOM JIOTUKHU
MoHTaxxHoe NJIN 1Omml o
MoHTaxHOe 1 & O mm & ©
43 DneMeHT MOHOCTA0MIIbHBIN, OJTHOBUOPATOP:
C TIepe3anycKoM JL
0e3 mepesanycka I L
44 DeMEeHT HEJIOTUYECKU: *
cTabmimn3aTop, odmiee 0003HaUEHNE *ST
CTAaOMIIM3aTOpP HATPSHKEHUS *STU
CTaOMIM3aTOP TOKA *STI
45 Habopsl HEMOTHUECKUX JIEMEHTOB:
pE3UCTOPOB *R
KOHJICHCATOPOB *C
VHIYKTUBHOCTEHN *
JINOJIOB *D

*D— wm *D>,
*De mm *D<
*T
*TR
o 'OCT 2.764
*FU
*DR
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[Iponomkenue Tabnuibl 3.2

Haumenosanue O0o3HaueHue

46 DneMeHT HeCcTaOuIIbHBIN, TeHepaTop:
oO1iee Ha3HAUCHUE
Ilpumeuanue — Ecnu dopma curHana odeBuaHa, TOMYCKAETCs
o6osnauenne «G» 6e3 «J LI L»

gq

C CUHXPOHH3aLMEN ITyCcKa

C CHHXpOHI/ISaHI/Ief/'I OCTAHOBKH IO OKOHYaHWH UMITYyJIbCa

C CI/IHXpOHI/ISaHI/Ief/'I IMTyCKa 1 OCTAaHOBKH

TeHepaTop CEPHUH U3 MPSIMOYTOIBHBIX UMITYJIHCOB Gn
TeHepaTop ¢ HETIPEPHIBHOM MOCIIEA0BATEILHOCTHIO UMITYJTHCOB GN
TeHepaTop JMHEWHO U3MEHSIOIINXCS CUTHAJIOB G/
re€HEPaTop CHHYCOUIAIBHOIO CUIHAIA GSIN
47 DneMeHT MOPOTOBbIid, THCTEPE3UCHBIN 0w TH

B nomosHUTENbHBIX NOJSAX MOMENaloT UHPOPMALIUIO 0 HA3HAUYEHHUAX BBIBOJIOB
(METKHU BBIBOJIOB, YKa3aTelln).

Jlomyckaercst MpOoCTaBIATh yKa3aTey Ha JIMHUSIX BBIBOAOB Ha KoHType YI'O.

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

3.4.7 3HaK «*» MpoCTaBIAIOT Tiepesl 0003HaUeHHEM (PYHKIUU 3JIEMEHTAa, €Clu
BCE€ €r0 BBIBObI ABJIAIOTCS HEJTOTHYECKUMU.

3.4.8 CnpaBa k 0003HaueHUIO PYHKIIMH JOMYCKAECTCS 100aBIATh TEXHUUYECKUE
XapaKTePUCTUKH JIEMEHTA, HallpUMep:

pesuctop comnporusieHruem 47 Om — *R 47.

3aep&KKy 2JIEMEHTa YKa3bIBalOT B COOTBETCTBUU C pUCYHKOM 3.15.

10 uC 5 HC —
J————1, ecmu

0 uc

< »
hl

A
as
(@)

Pucynok 3.15 — YcinoBHOe 0003HauU€HE BPEMEHHOM 3a/1€pKKU

Ecam st ABC 3aJICPKKU paBHbBI, TO YKa3bIBAIOT TOJBKO OJHO 3HAYCHHC!

10 HC
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3aepKKy, BBIPAKCHHYIO B CEKYHAAX WIM B €IUHUIAX, OCHOBAHHBIX HA KOJU-
YEeCTBE CJIOB WJIM OWTOB, MOXHO YKa3bIiBaTh Kak BHYyTpHu KoHTypa YI'O anemenTa 3a-
JEPKKH, TaK U BHE €TO.

JlonmyckaeTcs yKa3bplBaTh 3HAUCHUE 3aJICPKKU JE€CITUYHBIM YHCIIOM:

! | 3 wiu DEL3,

IIpyu 3TOM 3HAYCHUC CAWHHIBI 3aACPKKU JOJIKHO OBITH OTOBOPCHO Ha II0JIC CXCMBbI
MM B TCXHUYCCKUX Tpe6OBaHI/I$IX.

3.4.9 B YI'O snemeHTa 10mycKaeTcsl OMyCKaTh MPOOET MEXKy YUCIIOBBIM 3Ha-
YEHUEM U eIMHULEN n3mepenus, Hanpumep: RAM16K, 10 ue, + 5 B.

3.4.10 Ilpu HeoOXOAMMOCTH yKa3aHUS CIOKHON (PYHKIIMU 3JIE€MEHTa J10IyCKa-
€TCsl COCTaBHOE (KOMOMHUPOBAHHOE) 0003HAUYECHHUE (PYHKITUH.

Hanpumep, ecnu 37eMEHT BBITIONHSAET HECKOIBKO (YHKIIMH, TO 0003HAUYCHHE
ero cJIoXHOM PyHKIMHM Oyner oOpa3oBaHO M3 HECKOIBKHX 00jee MpocThix 0003Ha-
yeHui (QYHKIUN, TPU STOM HX MOCIEAOBATEIHHOCTH OTPEICIIACTCS MOCIeI0BaTEb-
HOCTBHIO (DYHKIIMH, BBITTOJTHIEMBIX SJIEMEHTOM:

— 4-pa3psHblil cueTurk ¢ AemudparopoM Ha Beixoge CTR4DC;

— ipeoOpa3oBaTeNb/yCHIINTENb ABOUYHO-IECATAYHOTO KOJa B 7-CETMEHTHBIH
kon BCD/TSEG>.

3.4.11 YI'O MOXeET COCTOATh TOJILKO U3 OCHOBHOTO MoJjs (Tadnuma 3.3, m.1)
WJIM U3 OCHOBHOTO TOJISI M OJTHOTO JTOTIOJIHATEALHOTO, KOTOPOE pacioiaraloT cipa-
Ba (tabmuua 3.3, n.2) unu ciuesa (tadiauna 3.3, 1m.3) OT OCHOBHOIO, a TaAKXKE U3 OC-
HOBHOTO TOJISI U IBYX JOMOJHUTENbHBIX (Tabnuma 3.3, m.4).

Tabnuna 3.3 — YI'O saneMeHTOB UUPPOBOI TEXHUKHU

HaumMmeHnoBanue OO0o3HayeHHeE

1 YI'O, conmepxkamniee TOIBKO OCHOBHOE

nojie
2 VI'O, copepskaiee OCHOBHOE IOJIE U .
01HO (IIpaBO€) JOMOJIHUTEIBHOE MOJIE nin s
3 YT'O, coaepxaniee OCHOBHOE MOJIE U ITH L
o7HO (JIEBOE€) OMOJHUTEIbHOE TOJIe .

*% * %

4 VI'O, coxepkaliee OCHOBHOE IOJIE U - *»
* %
JIBa JIOTIOJTHUTEIBHBIX MOJIS, pa3JAeIeHHBIX Ha - »
Hin * *#
30HBI. o

KonunuecTBo 30H HE OrpaHUYEHO il -

Ilpumeuanue — 3HakaMu «*» 0003Ha4EHbI PYHKIIUU U METKH BBIBOJIOB 3JIEMEHTOB
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JlormyckaeTcst AOMOHUTENBHBIE OIS IETUTh Ha 30HBI C MOMOIIBI0 TOPU30H-
TanbHON YepThl. OCHOBHOE M JTOTIOJHUTENBHBIC MOl MOTYT OBITH HE OTICJICHBI JHU-
Hueil. [lpu »TOM pacctosiHue Mexay OyKBEHHBIMH, IUGPOBBHIMU WM OyKBEHHO-
UG POBEIMI 0003HAYCHHUSIMH, TIOMEIIICHHBIMUA B OCHOBHOE M JIOTIOJTHUTEIBHBIE TTOJIS,
OIIpEeNeNAeTCs] OJTHO3HAUYHOCTHIO MOHMUMAaHUA Kaxaoro obo3HaueHus. OOo3HaueHus,
MOMEIIIEHHBIE Ha OJHOW CTPOKE, JODKHBI MMETh B CBOEM COCTaBE HE MEHEE JBYX
OykB (uudp, 3HaAKOB).

3.4.12 Metky BbIBoJa 00pa3ylOT M3 MPOMHUCHBIX OYKB JATUHCKOro andasura,
apabckux mudp M (UIM) CHEUUaTbHBIX 3HAKOB, 3alUCAaHHBIX B OJIHOM CTpOKe 0Oe3
poOesoB.

KonnuecTBo 3HaKOB B METKE HE OTPaHUYMBAETCS, HO MO BO3MOYKHOCTU JIOJIKHO
ObITh MUHUMAJIBHO ITPU COXPAHEHUH OJIHO3HAYHOCTU MOHUMAaHUS KayKI0Tr0 0003HAUCHUS!.

O0603Ha4YeHNsI OCHOBHBIX METOK BBIBOJIOB 3JIEMEHTOB MPUBEICHBI B Tabmuie 3.4.

Ta6J11/1ua 3.4 — O603Ha4YEHUS OCHOBHBIX METOK BBIBOJOB 3JIEMCHTOB

HaumenoBanue O603HayeHUE
1 Anpec ADR v A
2 baiit BY
3 bur:
MJTAIIITUHA LSB
CTaplIun MSB
4 biiokupoBKa:
3arpeT INH
3axBar H
5 BIIOKMPOBKA CUTHAJIA HEUCIIPABHOCTHU ALI
6 Broa (undopmanun) 1
7 BekTop VEC
8 BerBienue BR
9 BoccranoBiieHue REC
10 Bxoa 1ByXnoporoBelii, BXOJ TUCTEPE3UCHBIN _I:I_ wm TH
11 Bxop 3ampoca acColraTUBHOTO 3alIOMUHAIOIIETO 9
yCTpOMCTBA
12 Bxon oOpaTtHOro cyeta (BXOJ YMEHBIICHHUS) —n nm DOWN
13 Bxon onepanna, Hai KOTOPBIM BBINIOJHSIETCA OHA
WJIM HECKOJIbKO MaTEMaTUYECKUX ONepanui
Ilpumeyanus
1 TlapameTp n 3aMeHsieTCA ACCSITUYHBIM DKBUBAJICH- Pn
TOM 3TOro oOwra. Ecim 3HaueHuns Bcex BXOA0B Pn eCcTh
CTEINEHU C OCHOBAHHUEM 2, n MOXKET ObITh 3aMEHEH JIBOMY-
HBIM TIOPSIIKOM.
2 Ilpu HaMM4UKM BTOPOTO OIEpaH]a MPEANOYTUTEIb-
HbIM 0003HAaY€HHEM €ro sBsieTcs: O
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[Iponoskenue Tabiuibl 3.4

HaumenoBanue O603HaueHue
14 Bxon nmpsimoro cueta (BXOJ YBETUUCHHUS) +n wm UP
llpumeuanue x nynkmam 12, 14 — Ilapamertp n cneny-
€T 3aMEHUTh 3HAYEHUEM, Ha KOTOPOE YBEIMYMUBAETCS HIIU
YMEHBIIAETCS COJAEPKUMOE CUETUHKA
15 Bxoxa, BBI3BIBAIONINI H3MEHEHHE COCTOSIHUS Ha
BXOJI€ JIEMEHTA B JIOTIOJIHUTENbHOE, KaX bl pa3, KOrAa OH T
npuHuMaet cocrosinue LOGI
16 Bxonbl nndgpoBoro komnaparopa:
OosbIie >
MCHBIIIC <
paBHO -
17 Bri6op (cenexiiusi) SEL vmu SE
18 Bri6op anpeca:
crojbua CAS
CTPOKHU RAS
19 Be16op kpucrtasmia, JOCTyl K HaMsTh CS
20 BoiBog (nHpopmariyn) 0

21 BriBox IBYyHaIpaBICHHBIN

< >wm +

22 BbIBOA CBOOOAHBIA (HE HMMEIOUIMH HH OIHOTO
BHYTPEHHETO COCIMHEHHUSI B DJICMEHTE)

NC

23 BeiBoa pUKCHUPOBAHHOTO PEKUMA (COCTOSTHUS )

«1»

24 BpIx0J, U3MEHEHUE COCTOSIHUS KOTOPOro 3ajaep-
KUBAETCS O TEX MOP, MOKA BBI3BIBAIOIINNA 3TO U3MEHECHHUE
CUTHAJI HE BO3BPATUTCA HA UCXOJHBIN YPOBEHb

1

25 BbIX0J OTKPBITHIN (HAIpUMEp, BBIXOJI C OTKPBITHIM
KOJIJIEKTOPOM, C OTKPBITBIM SMUTTEPOM )

<& O, wim @

26 Bpixon OoTKphITHIM H-Tuna (Hampumep, OTKpPHI-
TBI KOJUIEKTOP p-N-p-TPaH3UCTOPA, OTKPBITBIM SMHUTTEP
n-p-n-TpaH3UCTOPa, OTKPBITHIN CTOK P-KaHaia, OTKPBITHIN
HUCTOK N-KaHaa)

6 I/IJ'II/IG,I/IJ’H/IQ>

27 BbIX0a OTKPBITHIN L-TUna (Hanmpumep, OTKPBITHINA
KOJUJIEKTOp  M-p-n-TPAH3UCTOPA, OTKPBITBIA  OMUTTEP
p-n-p-TPaH3UCTOPA, OTKPBITHI MCTOK P-KaHana, OTKpbI-
THIA CTOK N-KaHasa)

Q WIH Q, W & <

28 Beixoz ¢ TpeMs COCTOAHUSIMU

Ilpumeuanue — Ilpu BBIIOJIHEHUU KOHCTPYKTOPCKOU
JOKYMEHTAIMN C TIOMOIIBIO YCTpOMCTB BbiBOJA [IOBM no-
ycKaeTcsi 0003HAYEHHE

29 BpIxoz cpaBHEHHUS aCCOLMATUBHOTO 3aIIOMUHAIOLIETO
YCTpOMCTBA

59



[Tponoskenue Tabiuibl 3.4

Ipumeuanue — 3HaK «*» nomkeH ObITH 3aMeHEH 0003Ha-
YEHUSIMU oTiepanioB (1. 13)

HaumenoBanue O0o3Hauenue
30 Beixon nudpoBoro kommnaparopa:
ks k %k
OoJplLIe >* pm *>
kk %k
MEHBIIIE <* pmm *<
k—3k k—
paBHO 1503051
31 I'enepupoBanue GEN
32 I'oTOBHOCTE RDY

33 I'pymnma BbIBOAOB, 00BEAMHEHHBIX BHYTPH JJIEMEHTA:
BXOJIOB

BBIXOJIOB

34 I'pynmnupoBanre OUTOB MHOTOOMTOBOI'O BXO/1a HITH
BBIX0J1a

IIpumeuanue — n...m 3aMEHSIOT NECATUYHBIMHU IKBH-
BaJICHTaMHU peajbHOM 3HAYUMOCTH WJIM JBOWYHBIM TMOPSI-
koM. [IpomexyTOoUuHbIE 3HAUEHUS] MEXKIY /7 U 7 MOTYT OBITh
OITyIICHBI

[n n)
Lm m)

35 I'pynnupoBanue cBA3€i:
BXOJHBIX

BBIXOJHBIX

Ipumeuanue — O603HaUCHNE TPUMEHSIOT B TEX CIIyYa-
X, KOTJla JUIsl TIepe/iaud OJJHOW M TOM ke MHpOopMarmu uc-
TI0JIB3YETCS] HECKOJIBKO BHIBOJIOB

S

36 /lanHrble:
BXOJIHbIE
BBIXO/IHBIC
MIOCTICA0OBATEIbHBIC
Ipumeyanue — Jlyi1 3aIOMUHAIOIIMUX YCTPOMCTB J0O-
MyCKaIOTCsl 0003HAYCHMS :
BXO/IHasA MH(pOpMaIHS

DIN
Dour

D—-=umD>D+unmD<

BBIXOJTHAsI UH(OpMAIUs D
37 3arpy3ka (pa3pelieHue napauieIbHON 3alicH) 0
38 3agepxka LD
39 3aaepxka 1BOMHAA DEL
40 3aem: DD
BXO/JI, TPUHUMAIOIIIHI 3aEM Bl
BBIXO/1, BBIIAIONINM 3aEM BO
oOpa3oBaHHE 3aeMa BG
pacmpocTpaHeHHE 3aemMa BP
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[Iponoskenue Tabiuibl 3.4

HaunmenoBanue O6o3HaueHne

41 3andaro BUSY

42 3anuck (KoMaH/1a 3aIrcH) WR

43 3ampoc REQ wnn RQ

44 3anpoc Ha OOCITYKUBAHUE SRQ

45 3nak ST

46 Umuramus SIM

47 luBepTrpoBaHue (OTpUIIAHNE) N

48 NHcTpyKuus, KoMaHaa JNS

49 KeutnupoBanue AK

50 Kon CODE

51 KommyTanus (351eKTpOHHAas) Sw

52 Kownerg END

53 Koppekuus CORR

54 «Jlornueckuit 0» LOGO nmm LOGO

55 «Jlornueckas 1» LOG]

56 Macka, MacKupoBaHHue MK

57 Mapkep MR

58 MyJIbTUILIEKCUPOBAHHUE MPX

59 HeueTHOCTh ODD

60 Oxunanue WAIT voa WT

61 Onepanus OP

62 OcraHoBKa STOP

63 OtBer AN

64 Otka3 REJ

65 Ouuctka CLR

66 Ommnbka ERR v ER
CJIOBO OLUMOKH EW

67 Ilepenava X

68 Ilepenoc:
BXO/1, TPUHUMAIOIIHI IEPEHOC Cl
BBIXO/I, pACTIPOCTPAHSIONINN TEPEHOC CcO
o0Opa3oBaHMe TIEpeHoca CG
pacmpocTpaHeHHUE MepeHoca CP

69 Ilepenonnenne OF

70 IloarBepkaeHue npueMa ACK

71 To3unus PO

72 IlpepbiBanue: INT
MIOATBEPIKICHNUE IIPEPBIBAHUSA INTA
[IPOrpaMMUPyEMOE IIPEPLIBAHKUE PCI

73 Ipuem RX

74 Ilpuopurer PRI viu PR
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[Iponoskenue Tabiuibl 3.4

CclieBa HaIlpaBO M CBEPXY BHU3 (OT MIIAJILIETO pa3psjia
K CTapIIeMy)

crpaBa HaJIeBO WJIM CHU3Y BBepX (OT cTapilero pas-
psiia K Muajuemy)

Ilpumeuanue — [lapamerp n ciaegyer 3aMEHUTh JEHCTBU-
TEIbHBIM 3HAYECHUEM IO3ULMH, HAa KOTOPOE IPOUCXOIUT
caBur. Ilpu n = 1 370 3HaYeHHE MOXKET OBITh OMYIIEHO BJIEBO
WJIM BIIPABO

HaumenoBanwue O6o03HaueHne
75 Tlponomxenue GO ON
76 Ilyck, Hayasio START vmm ST,
77 Pabora RUN
78 PaspenieHue EN
79 Pazpenienue npoxoxIeHHs UMITYJIbCOB, paOOThI LIETIN CE
80 Paspenienue TpeTbero COCTOSTHUA ENwm ENV
Ilpumeuanue — Ipu BemonHennn Y1'O ¢ noMoIpko ycr-
poricTB BeiBoIa IIDBM nonyckaercst o603HaueHre EZ
81 Pexum M vwnu MO
82 PesynbTaT HyJIEBOM RZ
83 Copoc:
oO0rmit SR
OOHyJIeHHE RES vmu R
84 ChBur: SH

—nunu >n, unma SHRn

ne wm n<, uma SHLn

=/ um </ >

85 CuHXpoHM3alUA SYNK v SYN
86 CocrosiHue SA
87 Cpennuit ML
88 Ctpo06 (curHai BEIOOPKH) STR wmu ST
89 Cuer: CT
BXO/I, 33JIAIOIIAI COAEPKUMOE JIEMEHTA CT=*
BBIXOJI, YKA3bIBAIOIINI COJIEPKUMOE DJIEMEHTA CT*
Ilpumeuanue — 3HaK «*» cienyeT 3aMEHUTh Ha 3HaYeHUE
COJICPKHMOTO 3JIEMEHTa
90 CuurtsiBaHuE (UTEHHUE) RD
91 Takr CLum S
92 Vmpasienue C
93 Vcnosue cC
94 YcranoBka B «1» SET v S
95 YcranoBka JK-tpurrepa:
B coctosinue LOG1 (J-Bxon) J
B cocrosiane LOGO (K-Bxon) K
96 OyHkuMA F
97 YeTHOCTH EVEN
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3.4.13 O603Ha4YeHUsI OCHOBHBIX METOK, YKa3bIBAIOMIUX (DYHKIIMOHAIBHOE HAa3HA-

YEeHHUE BBIBOJIOB, HE HECYIIMX JIOTUYECKON HH(OpMaluK, MpUBeIeHbI B TabauIe 3.5.

Tabmuua 3.5 — O603Ha4eHNHs: OCHOBHBIX METOK, HE HECYIIIUX JIOTMYECKOM HH(pOopMaLUU

3 HomuHan HanpsiKeHUs! MATaHUS IPOCTABISIETCS PAIOM
¢ YI'O nag nuHMEN BBIBOJA WIH PSAIOM C HEW, HAIpUMeEp, J10-
IIyCKAETCsl MPOCTABJISITh HOMUHAN HanpspkeHus BHyTpu YI'O

VC c

HaumenoBanue O603HaueHune
1 BeiBOJI IUTaHUs OT HICTOYHUKA HATIPSKEHUS Vee
Ilpumeyanus
1 IIpu Bemonnennn YI'O ¢ nomMoIb0 yCTPONCTB BBIBO-
na [I9BM nomyckaetcsi 0003HaUeHHE yce
2 JlomyckaeTcsi 0003HaUYCHHE U

P

AMUTTEP N-p-n-TPAH3UCTOPA
AMUTTEP p-n-p-TPAH3UCTOPA

E—umkE >

FE <

BMECTO METKH BBIBOJIA
4 Ilepen METKOI BBIBOJA JTOIYCKAETCs MPOCTABIATH IO- +5V —
SICHSIFOIIYI0 HH(OPMAIIHIO, HAITPUMED:
HOPSIKOBBIA HOMED 2V
yKazaTesb MUTaHus UGPOBOI YacTH dJIEMEHTa HV o
yKa3areyb MUTAHUS AaHAJIOTOBOM YaCTH 3JIEMEHTA Ve
2 OOuruii BBIBOJ, 3€MJIsl, KOPITYC GND
Ilpumeyanus
1 JJomyckaercst o003HaueHue OB
2 Ilepen MeTKOM BBIBOJIA AOMYCKAETCS MPOCTABIATh YKa-
3arelib 00Iero BhIBOJA MU(PPOBOM YaCTH U yKazaTeslb 00IIero #oV
BBIBOJIa aHAJIOTOBOM YacTH nov
3 Tok I
Ilpumeyanus
1 Bmecto o603Hauenust «1» MOKHO MPOCTABIATH €T0
3HA4YCHUE 4-20 MA
2 Ilepen MEeTKOM BBIBOAA AOITYCKAETCSI TPOCTABIISITH 1O~
PAIKOBBIA HOMEP 21
4 BoIBOJ 17151 MOJIKJIFOYEHHS] KOHJIEHCATOpa CX
S BeIBOA Ui MOJKITIOYEHUS PE3UCTOPA RX
6 BbIBOJI 1Sl TOJKIIFOYEHUS] UHIYKTUBHOCTH LX
7 BeIBOA 1151 TOAKITIOYEHNS KBAPLIEBOI'O PE3UCTOPA BO
8 BBIBOIBI TOJIEBOTO TPAH3UCTOPA:
HCTOK S
CTOK D
3aTBOP G
9 BeIBOABI n-p-n- U p-n-p-TpaH3UCTOpA:
KOJUIEKTOP K
0aza B
OMUTTEP E

i E<
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3.4.14 Tlpu HEOOXOAUMOCTH yKa3aTh CIOXKHYIO (PYHKIMIO BBIBOJIOB JIOMYyCKa-
€TCsl MIOCTPOEHUE COCTAaBHOM METKH, 00pa30BaHHOM M3 OCHOBHBIX METOK, MPU 3TOM
pEeKOMEHyeTcs COOMIoAaTh OOPATHBIN MOPSIIOK MPUCOEAUHEHHS] METOK, HAIPUMED:

anpec cuuThiBaHus RDA;
Oalit nanHeIX DBY;
BBIOOD Oaiita BYSEL.

Jist 0603HaueHUs METKU BBIBOJIA, UMEIOLIEH MoouepeaHo ABE (PYHKIMHU, 3TH
(GyHKUIMU YKa3bIBAIOTCS Yepe3 HAKJIOHHYIO YepTy, HallpUMep:

BBOJ/BEIBO 1/O;
3amuce/urenne WR/RD,;
ynpasnenue/gannusie C/D.

llpumeyvanus

1 Tlopsnok ciienoBaHKMs METOK OIpPEIEAeT JIOTUYECKU YPOBEHb pa3periaro-
niero curraina: nepsas Gynkuus ocymectsiasercs npu LOG1, sropas — npu LOGO.

2 Tlopsok crnemoBaHusl METOK BBIBOJIOB, HE HECYIIMX JIOTHUECKYI0 UH(pOpMa-
U0, TIPOU3BOJIHHBIM.

3 Ilpu BeimosnHeHun YI'O sneMeHTa, MMEIOIIETO JABa OpTa IpUeMa U nepeaa-
g uHpopmanun A4 u B, MeTKa BbIBoja A/B o3HayaeT paspenieHue npuema uHdop-
MaIiu opToM A u nepeayu uHGopMaIuu mopToM B Mpu JIOTMYECKOM YPOBHE CHUT-
HaJla Ha JaHHOM BBIBOJIE, paBHOM LOGT.

3.4.15 Ilpumepsl YI'O sneMeHTOB
3.4.15.1 IIpumepsr YI'O normyeckux 3I€MEHTOB MpUBEEHBI B TabuIe 3.6.

3.4.15.2 Ilpumepst YI'O mpueMornepenaromux 3JIEMEHTOB TPUBEICHBI B
tabnuie 3.7.

Tadonuua 3.6 — YI'O J1ornyecKkux 3JIEMEHTOB

HaumenoBanue O0o03HaueHue
1 Dnement HET —'! P
- &
2 Onement 3U-HE — P
3 Dnement 21-HE ¢ OTKPBITBIM KOJUIEKTOPHBIM BBIXO- — =7 ~
JIOM U MOBBIILIEHHOM HArpy304HON CITOCOOHOCTHIO —
— &
4 Dnement 3UJIN-HET —] ¢
. & | =1
5 Kom6unuposaunnsiii snement 2U-NJIN ¢ uuseptu- —
D—

POBAaHHBIM BBIXOIOM
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[Ipongoikenue Tabnuibl 3.6

HaumenoBanue O603HaueHus
6 DnemeHnT 411-HET ¢ OTKpBITBIM KOJIJIEKTOPOM Ha I ob
BBIXOJIE —
— & | 21
7 Dnement 2U-NJIN ¢ ”HBEpTUPOBAHHBIM BBIXOJOM U ] -
pacIiIMpUTENbHBIM BXOJI0M —
€
]
8 Pacmmpurenp ] Cb—
2K
— 02D
— EVEN
—0
9 DneMeHT MPOBEPKU YETHOCTU WIJIM HEYETHOCTH —
— 0pDp—
—
—  EVEN p—
-
Tabmuma 3.7 — YI'O npuemonepeaaromumx IeMEHTOB
HaumenoBanue O6o3HaueHue
—-l TEN
1 Yerblpe HMIMHHBIX YCHIMUTENS C r >
JABYXIOPOTOBBIM BXOJIOM Ha TPH COCTOSI- Tbv— 17 i
HUASA C OOIIMM BXOJOM pa3perieHus | = — WM — —
TPETHETr0 COCTOSHUSA — — e B 3
— banmner ——.ln'f
aRTx BRIX
A 8
—q¢7 <> k>
1EN2
G —0 0 pomee
JENS - —
B2V — —
| | 17000, Sy —
vid — —
2 JIByHanpaBJI€HHBIN IIMHHBINA ) > —, =
npueMonepeaaTunK 8-KaHaJbHbIN — L
ENV]
- -
A/6
—5 ——
=== i
= —~——
- 63—
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[Ipogoikenue Tabnuibl 3.7

Haumenosanue O0o03HaueHUA

:ﬂ EN1

Q
v
S 4

Yl

3 6-xaHanbHBIN OydepHbIii A1e-
MEHT C TpeMs COCTOSHUSIMU Ha BBIXOJIE C
CUTHAJIOM pa3pelIeHHs] IO BHIXOTY

LT

nJIn

&ENV

RERER

3.4.15.3 Ilpumepsr YI'O rucCTEpe3UCHBIX DJIEMEHTOB  IIPUBEICHBI B
tabnuiie 3.8.

Tabnuna 3.8 — YI'O ructepe3rcHbIX 3JIEMEHTOB

HaumenoBanue O60o3HaueHue
y b
1 NuBepTupyromumii ycunuresns ¢ noporom Ilmura — o—
— &
2 Tpurrep lImMura ¢ mormueckuM daeMeHToM 41 — o—
Ha BXOJE —

3.4.15.4 [Ipumepsr YI'O mpeoOpazoBateneit (aemudpaTopoB) U KOIUPYIOMIUX
yCcTpoicTB (mudparopoB) mpuBeaeHs! B Tabmue 3.9.

Tabmuma 3.9 — YI'O . mmudpaTopoB u genmdparopos

Haumenosanue O0o3HaueHue

™
8
S
m
)

Qoo -

1 ITpeoOpazoBaTens JABOMYHO-ACCATHY-
HOT'O KOJAa B IECATUYHBINA KO

WAL LWN D

BIN/GCT
0 p—
— 0 1 p—
. —7 20—
2 IlpeobOpa3oBarenb C Tpex JUHUA Ha —2 3=
BOCEMb —i&EN 5 O—
—0 5 p—
—Q 7
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[Iponoskenue Tabuuibl 3.9

HaumenoBanue O6o3HauyeHUs
BIN/BLD
: 4 Y e
8 8
3 IIpeoOpazoBarenb ABOMYHOIO KOJa B — ;72 » —
JTBOMYHO-ICCATUIHBIN 4o p—
— & 8
-
“1""
4 TlpeoOpazoBaTeb—yCHUINTEIb BOUY- BIN/TSEEY

HOT'O KOJia B 7-CETMEHTHBIN

Ilpumeuanue — Jlomyckaercsi 3aMEHATH
cTpouHble OYKBHI TiponticHbIMU: 4, B, C, D, E,
F, G emecmo a, b, c,d, e, f, g

| 11

5 Koaupyroiee yCcTpoiCTBO NpUOPUTETA
(npuopuTeTHbIN mUdpaTOp) ¢ BOCBMH JIMHUIMA
Ha Tpu JuHUU (GS — «TPyNIIOBOM CUTHAID))

b bbbddadh

6 JlBa pemmdparopa, NPUHUMAIOIIAX
2-pa3psAIHBIN KOJ

Ilpumeuanue — Jlomyckaercs o0o3Haue-
Hue neummdparopoB 4 U B, KoTopble n300pa-
KAIOTCAd B KAayeCTBE TPYNIIOBOW METKH BBIXO-
JIOB COOTBETCTBYIOLIETO JAeurdparopa

DC

&EN

&EN1

& 4

&EN

&FEN2 2.1

4 &1 ]

TH 79T

TI17 9117

7 HpeobpazoBatens ypouerr TTJI B
ypoBar MOII

TTLﬂW?

—1ENT

8 IIpeoOpazoBarens ypoBHeir DCJI B
ypoBHHu TTJI

Ipumeuanue x nynkmam 7, 8§ — O603Ha-
yeHue QpyHKImu nmpeoOpa3oBaTess CUTHAIOB */*
MOJKET OBITh 3aMEHEHO 00O3HaueHHeM *//*, ec-
M HEOOXOMMO YKa3aTh HAJMYHE TajbBaHUYE-
CKOM CBSI3U MEX/Ty €TI0 BXOJIaMH U BBIXOJaMHU

ECL/TTL

4
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3.4.15.5 IIpumepsr YI'O MynbTUIIEKCOPOB U AEMYJIBTUIUIEKCOPOB, & TAKKE
KOMMYTaTOpPOB IU(POBBIX U aHAIOTOBBIX CUTHAJIOB IIpUBeAeHbI B Tabnuie 3.10.

Tabnuua 3.10 — YI'O MynpTUIUIEKCOPOB, JEMYJIBTUILNIEKCOPOB M KOMMYTAaTOPOB

HaumenoBanue O603HaueHue
MUX
—q EN

1 MynpTHILIEKCOpP Ha BOCEMb BXOJIOB CO — 3
CTPOOHPOBAHUEM -, -
Ilpumeuanue — Bxon ctpodbupoBanus EN —lg o—

nomyckaercst 0003HadaTh STR e

— 3

— %

—

—

—7

S

-0 0
—7 1
-2 2
2 JleMyJIbTUILIEKCOP HAa BOCEMb JINHUM A
—&EN 5
—Q ]
~Q 7
MUX MUX
— ENT —1 A
- wm e v
. -1 100 2= —10 1}
3 MynbTUIUIEKCOP 4-KaHAJTBHBIN 110 JABA ~—t 101 v — 17
BXO0/Ja KaXKIbII —— - — 2.0 2}
o— — 2.1
— — —30 I}
— — 507
— — —_— 80 e
——— ——nass l’.’
MUX
y ot
4 MyJbTUIUIEKCOP 2-KaHAJIBHBIN 10 Ye- 'S
TBIPE BXO/1a KaXIbIiA . I I
llpumeuanue k nynkmam 3, 4 — llpn —1ENT e 'g
0003HaU€HUH KaHAJIOB MYJIbTUIIIIEKCOpa OYK- — ’17 Tv— —7
BaMU (A4, B ¥ T. 11.), a HE OPAIKOBBIMU HOME- poun [ —1%0 v
pamu (1, 2 1 T. A.), 479 yCTpAaHEHUS HEOTHO- ] 1%
3HaYHOCTH IMOHUMAaHUS BXOJly aJipeca TaHHBIX
— — — 20 27—
npucBanBaercs Metka «Beidop»: SEL wiu SE — —1%
— 2.3
SW
d e D el
5 DNeKTpOHHBIA KOMMYTATOP . -
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3.4.15.6 [Ilpumepst VYI'O apudmeTnueckux -HIEMEHTOB NPHUBEACHBI B
tabmauue 3.11.

Tabmuma 3.711 — YT'O apudmeTndeckux 2J€MEHTOB

Haumenosanue O0o3HaueHue
—s |21|21|
—_ p L
—0
e e b
3 3 | wmM _—glep
1 TTonHBIN OTHOPA3PSTHBIA CyMMATOP g —0 q —
—s |217]21 p— —13 o
- ] 1
- £
e =S
g —r1 copo—
—Cr o o—
T/P-q
1

CLR2
C1/81 [0/6Q j==
-]

1, 2P0
kgﬂﬂ 3@/P —R)L'—

2 4-pa3psaHbI CyMMaTOP-BBIYUTATEID ;; gg; 4 b
M4
— 1,2P2
—1 1,282 5P
—{ M5
-—1 1,243 66—
-t M6
—) =
—] o*
5 —3 o—
3 IlonHblil cyMMaTOp Ha YeThIpe OUTa X
_‘ Q 5
3
-7 op—
ALU ALl
—0 ZSEL
M3 — PR
—¥ S wm —3
—7 [0 —M G e
P={g— —7 00—
- ] [ -
4 4-pazpsgHoe ckopocTHOoe AJIY —Im | 1
—p7 - oy I 0p—
—t Q1 -1’ 5 _
et (] 3 :
— 22 — —
—e — E}Q
— ;T e -3
43




IIponomxenue Tadbuunel 3.171
HaumenoBanme O06o3HaueHHue

{rPe
7

5 T'eHepaTop YCKOPEHHOTO MEpeHOCa teq oo
s AJTY 62 €02

IR

111} |

6 4-pa3psaaHbiii IH(POBOI KOMIapaTop

L L

AllV
h=R~ist
AV
LA

3.4.15.7 [Ipumepsl YT'O TpurrepoB (OMCTaOMIBHBIX JIEMEHTOB) MPUBEICHBI B
tabmnuue 3.12.

Tabnuua 3.12 — YI'O tpurrepon

HaumenoBanue O603HaueHue
-5
1 JIBa Tpurrepa ¢ pasfeibHbBIM 3aIyc- —ar b—
KOM RS-THIa, OWH C JONOJHUTEIbHBIM BXO- —as
I0M -5 P
R
—liD
2 JIBa Tpurrepa 3aJepKku D-tuna —7 o
s 4 e
—2p jo—
s
R
-
—{ 7
3 lllects D-TpurrepoB ¢ oOUIMMHU BXO- —_ L W :obnc
JaMU yIpaBJeHus u copoca — - D
— ] [ e
D — jresm— t—— \1 1 pr—
—? 2 f—
—— S —d 3 3 e
b pf—
— — 55—
o e B
4 Tpurrep D-tuma, 3amycKaemblii IO — D
—p (7
¢bpoHTy --~>g o
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[Iponomxenue Tabauel 3.72

HaunmenoBanue O0o03HaueHue
—_— 17
5 Tpurrep JK-tuma, 3amyckaemslii 10O j>1c,g o—
¢bpoHTy — R
- 7
— 18]
6 YuuBepcanbHbIi JK-TpuUTrTEp CO b I
CTPYKTYpPOH «MacTep-IOMOITHUK — 1 o—
Q3
c
R —Op £
r i —Q R
7 HBa JK-tpurrepa ¢ oOummu BXxoza- ] - A4
MU yTmpaBiieHus: U copoca =5 b= s gg —
—_ — 7!
—_— — K1
o= -0 57 jo—

3.4.15.8 Tlpumepst YI'O MOHOCTaOWIBHBIX (MYJIHTUBHOPATOPOB) M HECTa-

OWJIBHBIX JIEMEHTOB MPHUBEACHBI B Ta0smie 3.13.

Tabmuma 3.13 — YI'O MyasTUBHOPATOPOB U HECTAOMIIBHBIX DJIEMEHTOB

Haumenosanune

O0o3HaueHue

1 XKnymuit My TbTUBUOpATOpP C TIEpEe3amyCKOM

JL.

—td (X

RX/CX
&

flb |

2 JIBa reneparopa, YNpaBJsieMbIX HaIlpsKEHH-
€M, C yKa3aHueM BbIBOJOB nutanusi (LOG — nuraHue
uupoBoil yactu snementa, OSC — NMUTaHUE aHAJIOTO-
BOM 4acTu 3neMenTa, F'C — yrpaBjieHHe 4aCTOTOM)

HERL 4 FR $HH

1G
+5V(LOG)
+S5V(G30)
ov(LotG)
| ov(0sC)

~

EN
(FC)
RNG

| [X
| X
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3.4.15.9 IIpumepsr YI'O perucTpoB U CUETUYNKOB IPUBEEHBI B TabuIe 3.14.

Tabnuua 3./4 — YI'O peructpoB U CHETYUKOB

Haumenosanue O06o3HaueHUE
SRGY4
— LD/5H
-—Q ENv
- —_—C
1 CnBuroBslii 4-pa3psiAHbIIN PETUCTP C Ma- | —] ,;glj, A —93.
paieIbHBIMUA BXOJAaMU —7o7 3vl— B g v
— pi— q r—
— — —3 3
o— 3b—
SRGH SRGY4
o o 1
2 CnaBuroBblil 4-pa3psiaHbIA  ITOCIIENOBA- gz/; - —>(L,‘J/S)
TEJIbHO-TIapaJICNIbHBIN PETUCTP C MPSMBIM H J10- R . —(T/C)
MMOJHUTENIBHBIM KOJI0oM Ha BbIxomae (7/C — Bxond | —{1,27 i *
. — 1,2 3p— — 70
MEPEKITIOYEHHS] KOJAa Ha BBIXOJAX: MPSIMON WM | — 7,20 — ko
JOTIONHUTENbHBIN; P/S — BXOH, yHmpaBisSOMHA | =720 3 }— g g
COCMHEHHUEM pa3PSI0B PETUCTPOB MOCIEIOBA- | —— e —] —
TEILHO WJIU TTapaJIeIhHO) — — -3 ]
SRG4
o\ 0 SRGH
7}”3 M
———— 0
[ —] 1
] /2 -
3 CnaBuroBbli 4-pa3psiiHbId JIBYHAIpaB- | = ;.‘ZJ_JB uim - ] 11’7:
o o -1 — ——
JICHHBI YHUBEPCAIBHBIN PETUCTP S0 R
o— » pr——— D
3,40 — — 0 at—
i z’ll-_D [
=53 |- = 5=
SRG8
—_— 3/
— A
= M2(L1) SRCS
e 1 —br
—qCir
—1% NG
i — LD/sH
—Jr3,90 o
—C 2,30 E —d&FNy
4 YHuBepcanabHbIN 8-pa3psIHbIIA pETUCTP vo
—~>{ 2,3/v6 WIH :1ﬂ7:
- DV
—— <>
— =
= —
—— —_
— 475,50 b— —
T T
v6
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[Tponoskenue Tabiuupl 3. /4

Haumenosanune

O0o3Hauenue

— 1D e
. .  wm SRGE
S CaBuroBbld §-pa3psaHbIA PETUCTP C . —br
JBOMHBIM TOCIIENOBATEILHEIM BXOJIOM U Iapaj- - —qr
JIEJIbHBIMH BBIXOJIAMU i s =t
2 T
e 3 S
[’ ——
prne—— 5 —
6 —
— 7 f—
H'HGB‘
—n
s/ %
6 CIBMIOBBIA 8-paspsIHbIi yHMBEpCAIb- | dfs%s 4 o [41 510
HBIA PErUCTp C MOCJICIOBATEIBHBIM U Iapa- -:'l.s j_ p—
JeNbHBIMUA BXOJAMHU U BbIXOgaMu (A4/S — Bxon | ~* 0= W =t
il YEHUS PEKUMOB WHXPOHHOI'O WJIU a
epeKITIoYe pe OB, ACHHXPOHHOTO HJIH | gyl e _ e vepl
CUHXPOHHOTO; ALD — BXOJ pa3pelICHUs Mapajl- | == o — —
JIeTbHOM 3amucy MHPOPMAIUK B KaHAT A ) — g - . =
i 3 o C—
— 49— —z =
SRGE
GH(sH)
TG r2(Lo
— 7'
fow— [_'3/.»
—{3p SRGE
—21 o
P —sH/LD
7 CaBuUroBelii 8-pa3psfHbII PETUCTD C | __| wm =Pt
MapayIeIbHOM 3arpy3Kon -
D
— —{a
—d ]
J— —_— 2
pro— 3
J— —
—]5
—_— _ —s  7}—
- -7 7
[Trrm,
—pT  (O}—
— R 3 fomn
L'
5
. . 5 p—
8 JlBomuHblld 14-pa3psaHbIi CUETYUK CO il
CKBO3HBIM IIEPEHOCOM 9=
17—
12—
] —
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[Tponoskenue Tabauibl 3. /4

Haumenosanune

O0o3HaueHnue

9 ACHHXPOHHBIH JECATHYHBIA CUCTUHK, =7 R
COCTOSIIIUM U3 AeNUTENeH Ha 2 ¥ Ha S5, ¢ mapa- P a7
JIeTBHOM 3aIHUCHIO % —
CTR
—1&(T=0
10 4-pa3psaHblii aCHHXPOHHBIN JECATHY- & Lr=Y
HBINA CUCTUMK, COCTOSINMNA U3 JIeNUTeIeH Ha 2 U L S =
Ha 5, C IpEIBapUTEIbHOW YCTAaHOBKOM U CHUH- —0> T
XPOHHBIM cOpocOM DIv5
—opT
CTRDIVIO
—>731 CTRIIVIO
\3, 4+
—E?JC % 3r-9 =7
=0 e
. . —&
11 CHHXpOHHBIN NECATHUYHBIA CUETUHK C "’721] c WM ]
napajieIbHOM 3arpy3Koi - —OlR  (T=9}—
=5 =
N —D2 792}—
—— —iD3 3 p—
[ CTRDIVIO
— ) _
P2+ I(T:
_E>[1” 2cT=
:EO &2 CTRDIVID
. . S—
} 12 JlecATUYHBI CUHXPOHHBIN PEBEPCUB- —I37 | wm _;+ rr-glo—
HBIM CUETUYHK ] | - LD [T=0o—
— — b =
—7p2 (79—
— — —13 53—

3.4.15.10 IIpumeprr YI'O 3anomuHarmux yctpoictB (3Y) mnpuBencHbl B

tabmurte 3.15.
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Tabnuua 3.15 — YI'O 3anmoMuHaOnmx yCTpOUCTB

HaumenoBanue O6o3HayeHue
ROM 328
——t (] Q
. /A —
1 T13VY na 32 cnosa o 8 6uToB — 31 -
—y -
—OlEN —
. . RAM 16X 4
2 O3Y ¢ npou3BoILHOM BEIOOPKOH HA | 1,
16 cioB 110 4 GuTa —1 2 705- ___g s aa
Ipumeuanue — O603HAYCHUE BBIBOJIOB: | ——{3 .
— RDIWR g Pt ¥
u —aL57 o Ui ——y{RD/WR
< RD/WR —{a.20 Acl~ —dcs
TOKICCTBCHHBI ] L DN DauTy
—a 0o—
— O
O— 3 30—
RAM 4 xy
—N ., g RAM 4 x4
o 7}7/4 3 WRA
=7
5 | ,}ZA 3 RDA
3 O3V ¢ nmpou3BOJIbHON BBIOOPKOI Ha am —18
JeThIpe CJIOBa 1Mo 4 OWTa ¢ OTAEIBHOM aape- :8 g;{,g,%";) —’
calieil py 3alKuCH U TTPU CYUTHIBAHUT _’7 A oD 2AGh— ..—..8 2’1’;
— _— DIN DOUTQ
— ] ab—
— — —3 3
SRAM 4 =4
RAS
—z
p—
CAS
—0
4 Cratnueckoe O3V Ha yeTbIpe c0Ba _—
1o 4 6uta —’
DIN DOUT
—30 —
—31
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[Iponomxenue Tabnuubl 3.15

Haumenosanue O0o3Hauenue

SRAM 256X 1
RAS

—0

—3

5 Cratnueckoe O3V Ha 256 cioB 110 f,AS
1 Guty —_

—_—3

— ] —

—lwi/ep

e ® I8) g pPo—

3.5 DJjieMeHTBI AHAJOrOBOM TEXHUKH

3.5.1 K asiemeHTaM aHaJOroBOW TEXHUKH OTHOCAT BCEBO3MOJKHBIE YCUIIMTEIIH,
(GbyHKUMOHANBHBIE, aHANOTO-IU(GpPOBbIE U LU(pOaHANOroBsle MNpeoOpa3zoBaTell,
AIIEKTPOHHBIE KIIIOYM, KOMMYTATOphI U T. 1. PSA0M C MO3UIIMOHHBIM 0003HaUY€HHUEM
OOBIYHO YKa3bIBAIOT THII 3JIEMEHTA, a BO3JI€ BHIBOJOB — NX HOMEpPA («IIOKOJIEBKY»).

3.5.2 YcnoBubie Tpadguyeckre 0003HAUEHUSI ATON TPYIIBI TIOCTPOCHBI aHAJIO-
TMYHO CUMBOJIAM 3JIEMEHTOB HU(PPOBON TEXHUKH: KaK U MOCIEAHUE, KPOME OCHOBHO-
ro, OHM MOTYT COJEPKaTh OJHO WJIH JBa JAOHOJHUTEIBHBIX MOJISA, pa3Mephl KOTOPHIX
TaK)Ke OIpPEACIIAIOTCS YUCIOM BBIBOJIOB, YACIOM 3HAKOB Ha METKaX M Ipu 0003Haye-
HUU QYHKIMHU U T. 1. BX0Abl 371eMEHTOB aHAJIOroBOW TEXHUKHU PACIOJaraioT CieBa,
BBIXOJIbI — cripaBa (pucyHok 3:16). Ilpu HeoOxoaumMocTH 0003HAUEHHS U300paxaroT
MOBEPHYTHIMHU Ha 90° 10 4aCOBOM cTpesike (BXObI CBEPXY, BBIXOJIbI CHU3Y). [Ipsimbie
BXOJIbI ¥ BBIXOJ[bl 0003HAYAIOT JTUHUSMH, MPUCOECAUHIEMBIMH K KOHTYpY 00O3Haye-
HUs 0€3 KaKux-Tn00 3HAKOB, MHBEPCHBIE — C KPY>KOUKOM B MECTE IPUCOETUHEHUS.

O603HaueHue GyHKIUU

/4 fbm m
MerTtka ! . MerTtka
~ : N
Bxonpl < _ Brixoasl
w, my

OCHOBHOE none\

JlomoiHUTENbHBIC TTOJIS

Pucynok 3.16 — YcnoBHoe rpaduueckoe 0003HauYEHNE 3JIEMEHTOB aHAJIOTOBOM
TEXHUKU (K MyHKTY 3.5.2)
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BbIBOIBI 371€EMEHTOB MOTYT ObITh 0003HAYEHBI YKa3aTEIsIMU U METKaMH. YKa-
3aTenu U300paXkaloT Ha JUHUU KOHTYpa WJIM OKOJIO JIMHUU KOHTYypa YI'O Ha nuHuH

CBsI3H. MEeTKH 3HAKOB ITOMEIIAIOT B JOTIOJHUTEIBHBIX MOJIAX (Tabauma 3.16).

Tab6auma 3./6 — OCHOBHBIE METKH BLIBOJOB

Haumenosanue O0o3HaueHue

1 HauanpHOE 3HaUYE€HNE UHTETPUPOBAHHUS

2 YcTaHOBKa HAYAJIbHOI'O 3HAUYCHUS

3 YcranoBka B coctogaue «0»

5 IlopnepxrBaHue TEKYLIECH BETUYMHBI CUTHAJIA

1
S
R
4 YcraHOBKa B HCXOJIHOE COCTOsTHUE (cOpOC) SR
H
C

6 Ctpo0, TakT

7 Ilyck ST
8 bamancupoBka (koppexius «0») NC
9 Koppexkuust yacToTHas FC
10 [Inutanue OT NCTOYHUKA HANPSKEHUS U

Ilpumeuanue — llepen 6ykBoit U cienyeT NpoOCTaBIATh HOMU-
HaJ HampsDKEHUs, IPU 3TOM BMecTO OykBbl U HCTOIB30BaTh OYKBY
V, mocne OykBbl U MpOCTaBJISTH MOSICHSIONIYIO WH(pOpMaLnio, Ha-

npuMep:
yKa3zaTesb MUTaHus UGPOBOM YacTH dJIEMEHTa U#
yKa3aTesb NUTaHUs aHAJIOTOBOM YaCTH JIEMEHTA UN mmu U A
MPU3HAK HH(POPMAIIMOHHOTO TMUTAHUS UD
11 OGmuii BeIBOJ (00I1IIEE 0003HAUECHHE): or
JUISl aHAJIOTOBOM YacCTH JI€MEHTA OoVN umu OV N\
TSt ITU(POBOI YaCcTH DIEMEHTA OV#

3.5.3 Ha nuHMAX CBSI3U MIIM B UX pa3pblBe JOIYCKAETCs yKa3bIBaTh 00O3Haue-

HHC U XapaAKTCPUCTUKY CUTHAJIA.

3.5.4 O6o3HayeHNEe OCHOBHBIX (DYHKIIMI, BBIOJHSAEMbIX AHAJOTOBBIMH 3Jie-

MEHTaMU, IpUBeJAeHO B Tabnuie 3.17.

Tabmuma 3.17 = O0603HaueHus1 PYHKINN, BBIMOTHAEMBIX AJIEMEHTAMH aHAJIOTOBOM

TEXHUKU
HaunmenoBanue O603HaueHne

1 O6miee o603HaueHUE QYHKITUN F(X1, X2,..., Xn) uma fix|, xa,..., X,)

2 Bpi0op MakcUMallbHOW TIEPEMEHHON MAX wm max

3 Bb160p MUHUMAaIIBHOM NTEPEMEHHOU MIN nnmm min

4 I'enepupoBaHue G

5 JlerextupoBaHue DK

6 Jlenenue X:Yuwmx:y

7 JleneHne 4acTOTHI :FR wnu :fr

8 Muddepenmupoanue D/DT vnw d/dt
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[Iponomkenue Tabiuubl 3.717

HaumenoBanue O603HaueHue
9 30Ha HEUYBCTBUTEILHOCTH —
10 M3BnedyeHue KopHs X10,5 nnu X\0,5 wim Jx
11 NuTerpupoBanue INT v J.
12 Haceiiesue _/_
13 JlorapudmupoBanue LOG wnu log
14 O6pa3oBanue MOy | X| momm |x|
15 Iepexntouenre, KOMMYTHpOBaHUE (K04, Sw
KOMMYTAaTop):
3aMbIKaHUE SWMwm —/_
pa3MBIKaHUE SWBum __f&
MEePEKIIIOUCHHE SWTwm __&—

16 INokazarenbHas GyHKUIUSA

X1Yumu XN\ Yumu x”

17 TloporoBeIii 371€EMEHT

THuwm [ J wm O

18 IIpeobpazoBanue X/Y v x/y
IIpumeuanue — bykBol X u Y MOTyT OBITH 3aMe-
HEHbl 0003HAYECHHSMHU TMPEJCTaBIsIeMOl HHPOpMa-
LMY, HallpUMEP, HANpsKEHUEM, 4acTOTOM, AITUTENb-
HOCTbIO UMITYJIbCOB U T. [I.
19 CpaBHeHue (koMmaparop, CXeMbl CDABHEHUS] ) ==
20 CyMMHupOBaHHE SM umu )’
21 Tpuronomerpuueckue (QyHKLUUH, Hampumep SIN wunu sin
CHHYC
22 YMHOXEHHE XY unu xy
23 YMHOXEHHE — IeJICHUE XY:Z v xy.z
24 DKCIIOHEHTa EXP vnu exp

25 BioK ITOCTOSTHHOTO 3ara3IbIBaHus

DL nim —

26 brnok MepeMEHHOT0 3ana3/IbIBaHus

DVL nnn .71.

MEHT CJIC’KEHUS U XpaHEHUs)

27 Bocnpoussenenue KodhPuiimeHTon K
28 MHoro¢yHKIMOHaIBHOE TTpeoOpa3oBaHue MF
29 ®unprpanus FF
30 ®opmupoBaHue F
31 Ycunenue > i >
32 [IpeobpazoBanue nudpoanaioroBoe #/ N\
33 [IpeobpazoBanue aHaaoro-1udpoBoe N\ J#
34 3anoMuHaHWE aHAJIOTOBOM BEJMYUHBI (dJie-
MN wma M\

78




3.5.5 Jlna o6o3HaueHus: (YyHKIMI aHAJIOTOBBIX AJIEMEHTOB MOTYT OBITh HC-
M0JIb30BaHbl 0003HauYeHUsI PyHKIUN 3memMeHToB B cootBeTcTBUM ¢ ['OCT 2.743-91.

Hanpumep, Habopbl HETOTMYECKHUX 3JIEMEHTOB 0003HAYAOT:

pe3uctopoB *R
KoHzieHcaTtopoB *C u zip.

3.5.6 YI'O aHanoroBsIX 3JIEMEHTOB MpUBEEHbI B Tabmue 3.18.

Tabnuma 3. 18 — Ilpumepbl 06003HAYEHUS AaHAJIOTOBBIX DJIEMEHTOB

HaumenoBanue O0o03Ha4eHue
1 OGmiee 0603HaUEHUE YCUITUTENS:
W, no W, — BecoBble KOA(P(UIIUEHTHI a fom y
miy 10 my — KO3(PPUITUEHTHI yCUIICHUS W, m !
Koo dunmentsr ycunenus 3amuceiBaror B YI'O ycr- 1 ¢ *
(V) [} [ ] [ J
pPOMCTBA HAMPOTHB JMHHUH KaXXJIOTO BBIXOJA, 32 HMCKIIOYE- i . .
HueM uupposoro. Ilpu Hammuum omHoro ko3dduireHta . . .
JUIS BCETO YCTPOWCTBA 3HAK 7 MOXKET OBITh 3aMEHEH abco- o | ° . .
aroTHOM Benmumuoi. Ecim m = 1, To nudpa 1 moxer 6t | dn | W, o
OITyIIICHA!
u, =mm, - fW,-a,,W,-a,.W -a,);
rnei=1,2,..., k; mW;— ko3 purrenTt nepenauu mo i BXOay
Yceunutens ¢ xkodddumuentom ycunenus 10 000 u &10°
IBYMS BBIXOJIaMHU
_.¢P ¢—
Ilpumeuanue — Eciu ko3 GUIMEHT yCUICHUS TOCTa-
TOYHO BBICOK, @ TOYHOCTh €O BEIMYMHBI HE MMEET 3Haue-
HUS, TO JIOIYCKAETCs €T0 HE MPOCTABIIATH, TUOO MPOCTABUTH ] B
3HaK oo WK OykBy M, narmpumep >M
>
——
FC e
1.1 Yeunurens onepanimoOHHbIN U0 oun p—
Ul NC p—
U2 NC e
>1
1.2 Ycunurenb UHBEPTUPYIOMIUNA (MHBEPTOP) C KO- a b U
¢unmentom ycunenus 1: u =—la
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[Tponomkenue Tabauubl 3.78

HaumenoBanue O60o3HaueHue
&
1.3 Ycunurens ¢ 1ByMsl BBIXOJAMU: ] b
BEPXHUI — HEMHBEPTUPYIOLIUI C YCUIEHUEM 2
HIDKHUAW — UHBEPTUPYIOLIUN C YCUIEHUEM 3 3P
510
y o1
1.4 Ycunurens CcyMMUPYIOLIAA b .
u=-1000,1a + 0,16 +0,2¢ + 0,5d +1,0¢) = c 0’2 o
=a+b+2c+5d+10e dl’
05
“lo
1.5 VYcunutenr wuHTErpUpyromui (uHTErpaTop). Eciam > >80
f=1,g=0,h=0,T10 a— 2
t bh—43 "
u==80c,_o+ [(2a+3b)di M ¢
0 #
f—c
Ipumeuanue — Unenrnduxatopsl curHanos ( /\ win #) g # g
MOTYT OBITh OIYIIEHBI, €CJIK 3TO HE MPUBEIET K HEACHOCTH "
h—H
d/dtr5
1.6 Ycunutens auddepeHupyonmii 91 |
d
u=5%(a+4b) bla
dt
log >
1.7 Ycunurens orapuMupyrommii al, u
u =—log(—a+2b) b 5
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[Iponomkenue Tabauupl 3.78

Haumenosanue

O0o3Hauenue

2 OyHKIMOHAIBHBIN TPeo0pa3oBaTeb:
X1...X, SIBIISIOTCS apryMeHTaMH (QyHKIHUH, KaxIbId
13 HUX MOJKET OBITh 3aMEHEH COOTBETCTBYIOIIECH METKOH, €CITN
Takas 3aMeHa He TIPUBEIET K HESICHOCTH
fx1...x;) 3aMEHSIOT COOTBETCTBYIOIINM 0003HAYCHH-
eM (DYHKIIMH, BBITIOJIHSIEMOM MpeoOpa3oBaTeaeM

: f(x1...x,)

.....k

2.1 IlepemuoxuTens ¢ kodpduinenToM nepenadu K:

u=-Kab

2.2 JlenuTtens:

HpuMeanue — CuMBOII «/» HE JOJIXKCH HUCIIOJIB30BATHCA
A YKa3aHWA OCJIICHUA

x:y

2.3 TIlpeobpazoBarens Aisi MOJCIUPOBAHUS (YHKIUU
CHHYycCa
u = sinx

sinx

3 Oo1ee 0603HaUeHUE TTPeoOpa3oBaTeIsi KOOPIUHAT

XY

3.1 IIpeobpazoBaTenb YriaoBbIX KOOPIAMHAT B MPSMO-
YTOJIbHBIE

u; =acosb

U, =asinb

r.8/xy

Uy

Uz

EE

81




[Tponomkenue Tabauubl 3.78

HaumenoBanue O603HaueHue
Xy
4 Ob6mee o6o3HaueHUE Mpeodpa3oBaTesl CUTHAIOB — —
AI#
4.1 IIpeoGpa3oBarenb aHanoro-uudpoBoit
#IA
4.2 TIpeoOpazoBaTens U poaHaTIoroBhIi
5 Kiroun SWM
5.1 3ampikaromuii ko SWM: . J
aHAJIOTOBBIM CUTHAJI MOXET HpPOXOJUTh B JIIOOOM Ha- # [
MIPaBJICHUH MEXIY ¢ U d, OKa HUPPOBOM BXOJ € HAXOAUTCS B €
COCTOSIHUM «1»
SWB
5.2 Pa3mpikaromuii kntoy SWB:
aHAJIOTOBBIN CUTHAll MOXET MHpPOXOIUTh B JIIOOOM Ha- ¢ #"'“" — d
MIpaBJICHUH MEXIY ¢ U d, TOKa UPPOBOI BXOJ € HAXOAUTCA B e
cocTostHUU «0»
SwT
— b
¢ —
#H
d —
#|&
o —
5.3 JIByHanpaBi€HHBIM KOMMYTATOp, YIPAaBISEMBIN JIO-
WITH
ru4eckuM saemeHToM «» ¢ nByms 1udpoBbIMU BX01aMU l
b
a— |}
#H T
d RIS
#|&
¢
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[Iponomkenue Tabauupl 3.78

Haumenosanue O0o3Hauenue

6 biioxu ko3¢ dunrenTon K

6.1 biiok mocrosiHHOTO KO3 dULIMEHTA C OJJHUM BXOJOM

K
6.2 biok nocTossTHHOro K03 pUIMeHTa ¢ IByMsl BX0JIaMU — .
k(1)
6.3 biiok nepemenHoro ko3¢ durmenra. Jlomyckaercs psi-
JI0M ¢ 0003HaYeHrneM KO3 GHUIIEHTa TPOCTABIATH €ro 3HaUeHNE K10-50

3.6 UnTerpajbHbie ONTOIEKTPOHHbIE 3JIEMEHTHI HHANKALNH

3.6.1 O0mue npasuia noctpoeHust YI'O 371eMeHTOB ONpeeNisioT B COOTBETCT-
Bum ¢ ['OCT 2.743-91.

3.6.2 B nepBoii ctpoke ocHoBHOrO noiigs YI'O yka3biBaloT 0o003HaueHue (PyHK-
nuu uaaukanuu: DPY. Bo BTopoii cTpoke mpu He0OXOIUMOCTH MPUBOASAT 0003HaUE-
Hue tuna yctpoiictBa B coorBeTcTBUM ¢ ['OCT 2.708—-81. Haunnas ¢ Tperbeit cTpo-

KH, TOIYCKA€TCsl yKa3bIBaTh TPEOYEMYIO TONOJHUTENBHYO HH(OPMALIHIO, HAIPUMED
MPUHIUTT THAUKAIIAN

/
LED nnu —Hl IUTSL CBETOBBIX M3J1YYarOIMX TUO/OB;

LCDvmu — ,ﬁ/l JUTSL dKUJKUX KPUCTAJLJIOB.

dopMy 3HaAKOMECTa OMPEACIISIIOT B COOTBETCTBUU ¢ Tabuwuieit 3.19. @op-
Ma 3HaKOMECTa MOJXKET OBITh BhIpakeHa rpauIecKu MU OYKBEHHO-ITU(DPOBHIM
0003HaYEHUEM.

[Tpn mpumeHeHnHn OYKBEHHO-IIM(PPOBBIX 0003HAYCHHUH CETMEHTaMH (DOPMBI
3HAKOMECTa JIOJDKHO OBITh O0ECIIEYEHO COOTBETCTBHUE MEXAY HUMHU W OYKBEHHO-
U (POBBIMH 0003HAYCHUSIMHU BBHIBOJIOB CETMEHTOB JTAHHOTO THIIA 3JIEMEHTOB.
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3.6.3 Nudopmaruio Ha OCHOBHOM M JOMOJHUTEIBHBIX TOJISIX pa3MEIIaoT B
COOTBETCTBHUH C PUCYHKOM 3.17.

O06o3HavyeHue QyHKUHIH

HononxnrensHas \ / AJIEMEHTA UHIUKALH
uHpopmarust
$op \ - Hudopmanms

OGosHauerue ) 0 U o no FOCT 2.708-81

BBIBOZIOB CETMEHTOB N x|
"; *~—1_ Tpusumn mepuxanum
OcHoBHOE TIOJTE 1+ Ny ~
N ®opma 3HaKoMecTa
OMOJIHUTEIIBHOE MOJIE —
H T 1 — o tabsure 3.19

Pucynok 3.17 — YcnoBHoe rpaguieckoe 0003HaYe€HUE UHTETPAILHOTO
OIITOIEKTPOHHOTO JIEMEHTA MHIANKAIIH

3.6.4 Jlna ycrnoBHBIX rpaduuecKkux 0003HAUYEHH MHOTO3HAYHBIX OINTOJIEK-
TPOHHBIX AJIEMEHTOB WHJIUKAIIMU MPU HATUYUU OJIMHAKOBBIX 3JIEMEHTOB (hopMa 3Ha-
KOMECTa MpEeJICTABISAETCS TOJbKO OJMH pa3. B 3ToM ciydae nzoOpaxkeHue cieayet
0003Ha4YaTh KOHTYPOM C YKa3aHHEM KOJWYECTBa OJIUHAKOBBIX 3JIECMEHTOB.

3.6.5 ®opma 3HaKOMecCTa [OJKHA COOTBETCTBOBAaTH MPUBEICHHONW B
tabmurte 3.19.

Tabnuma 3.79 — ®opma 3HAKOMECTa

dopma 3HaKOMeECTa
HammeHnoBaHue
rpaduueckas | OykBeHHO-LIM(poOBas
|
1 2-cerMeHTHBIN | 28
|
2 4-cerMeHTHBIM e 4S8
3 5-cermeHTHbIN —I—: 58
4 6-CerMEeHTHBIN i: 6S
A
o Flals
5 7-cerMeHTHBIHI e )e 78
T
y Il
6 9-cerMeHTHBIN Tl 9§
y NI
7 11-cermeHTHBIN N 118
y Wi
8 14-cermMeHTHBIHI 73l 148
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[Mponomkenue tadmuibl 3. /9

dopma 3HaKOMeECTa
HaumenoBanne
rpaduueckas | bykBenHo-mudpoas
A8
9 16-cerMeHTHBIH m‘._}ixr‘zwc s
Glysl,q\Plo
F £
10 JlecsiTMuHas TOYKA °
11 JIBoeToume o
12 m/n —nocnenoBaTenbHOCTh TOYEK IS
OYKBEHHO-IIM(PPOBBIX 3HAKOB, MPECTABICHHBIX B Bm/n m/n S
IIECTHANLATEPUYHON  cucTeMe  (HampuMmep H a7 4/7 8
4/7 — pacripefienieHHe TOYEK)
13 Marpuna mxn ana OykKBeHHO-IIU(-
POBBIX 3HAKOB (HampuMep Marpuma 5x7). D mxn mx<n S
Ilpumeuanue k nynkmam 12, 13 — m — Komm- D 5x7 3*T8
4yecTBO cToNIONOB (C); 7 — KOMUYECTBO CTPOK (R)
14 Cnenuduueckue 0603HaUCHUS (TEMIIe- °C
paTypa, CONPOTUBJICHNUE) Q

3.6.6 IIpumepnl 0603HaAYEHMIT ONITOIEKTPOHHBIX AIEMEHTOB UHIUKAIIUH MPH-
BesieHbl B Tabmuie 3.20.

Tabmuma 3.20 — Ilpumepsl 0603HAYEHHUS ONTOAICKTPOHHBIX AJIEMEHTOB UHINKAIIMT

HaunmenoBanue O6o3HayeHue
—{ 4] oer —~{ & opy
y y &1 uep 2] weo

1. 7-cerMeHTHBI JFIOMUHECIEHTHBIN | — ¢ =<1
UHANKATOp € OOmMM KaToaHbiM (KA) wmm | — ? s W _ g FiGIB
aHOTHBIM (AN) BBIBOZIOM C m306paxkenneM ne- | & | o - EIE ‘EICOH
CATUYHOW TOYKH IS MHIUKAIIMH [TAPPHI —H -4
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[Iponomxenue Tadbnuib 3.20
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[Iponomxenue Tabnuib 3.20
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3.7 CtpykrypHas cxema (1)

CtpykTypHas cxeMa oToOpa)xaeT MpUHIMI padOThl U3/1ENMsi B caMOM 0O0I1IeM
Buse. Ha cxeme n3o0OpaxaroT Bce OCHOBHBIE (DYHKIIMOHAJIbHBIE YACTU U3JENus (I1e-
MEHTBI, YCTPOWCTBA, (PYHKIIMOHAIbHBIE T'PYIIbI), a TaK)KE OCHOBHBIE B3aMMOCBSI3U
MeXAy HUMHU. JIeHCTBUTEIBHOE PACIIOIOKEHUE COCTABHBIX YacTel WU3/eNus HE Y4H-
THIBAETCS U CIIOCOO CBSI3U (MPOBOHAS, UHAYKTHUBHAS, KOJIMYECTBO MPOBOJIOB U T. I1.)
He packpbiBaeTcs. [locTpoeHue cxembl JOJKHO JaBaTh HATJISIHOE MPEICTABICHUE O
MOCJIEIOBATEILHOCTH B3aUMOACHCTBUS (DYHKIIMOHANBHBIX yacTed B m3nenuu. Ha-
MpaBJICHHE XOJa MPOIECCOB, MPOUCXOMASIINX B U3JIETUHU, 0003HAYAIOT CTPEIKaMu C
pazBasioM 60° Ha JTUHUSIX B3aUMOCBSA3U.

OYHKIIMOHAJIbHBIE YaCTH Ha CXeMe M300pa)kaloT B BUJIE NPSIMOYTOJbHUKOB
WM YCIIOBHBIX Tpaduueckux 0003HaYeHUH B COOTBETCTBUU ¢ pucyHkamu 3.18, 3.19.
Pa3zmepsl mpssMOYroJibHUKOB HE HOpMUPYIOTCs. [Ipu 06003HaueHNH ()YHKIIMOHATBHBIX
yacTel B BUAE MPSIMOYrOJbHUKOB UX HaUMEHOBAHMs, TUIbI, 0003HAYEHUs, Mepea-
TOYHbIE (DYHKIIMHU, NEPEXOAHBIC XapaKTEPUCTUKH, AHArpaMMbl BIHUCHIBAIOT BHYTPhb
NpsIMOYTOJIbHUKOB. JlomyckaeTcsi yka3blBaTh TUII djieMeHTa (ycTpoiicTBa) uiu 06o0-
3HaYEHUE JIOKYMEHTa (TOCYAapCTBEHHBIA CTaHIapT, TEXHUYECKUE YCIOBUS U TIp.), HA
OCHOBAaHHMU KOTOPOT'O ATOT 3JEMEHT (YCTpOMCTBO) mpuMeHeH. Kaxxnoe HanMeHoBa-
HUE MUIIYT CTPOYHBIMU OyKBaMH, HAUWHAs C MPOTUCHOM.

Ha cxemax mpocTeix wuznenuii (QyHKIMOHAIbHBIE YacTH pPAaclojaraioT B
BUJIE LIETIOYKU B COOTBETCTBUHU C XOJ0M paboyero mpoiiecca B HalpaBJICHUU CIIEBA
HaIpaso.

CxeMmbl, cofepKaliie HECKOJIbKO OCHOBHBIX PabOYMX KaHAJIOB, PEKOMEHYET-
Csl BBIYEPUYUBATH B BHUJI€ MapaUICIbHBIX TOPU3OHTAIBHBIX CTPOK. JlOTIOTHUTENbHBIE U
BCIIOMOTATEJIbHbIE LEMU (3JIEMEHTHI U CBSA3M MEXKIYy HUMH) CIEAYET BBINOJHATH U3
MOJIOCHI, 3aHATOW OCHOBHBIMH LCTSIMU.

Jlist cokpalleHus JUIMHBL CI0)KHOW CXEMBbI M MOBBIIICHHS HATJITHOCTH PEKO-
MEHJyeTCs M0 BO3MOKHOCTH OCHOBHBIE LIETH pacIoyiaraTb FOPU30HTAIBHO, a BCIO-
MOTAaTebHbIE LIENH — BEPTUKAIBHO WJIM FOPU30HTAIBHO B MPOMEKYTKAX MEXKIY OC-
HOBHBIMH LICTISIMU.

Ha cxeme pomyckaercs yka3plBaTh TEXHMUYECKHE XapaKTEPUCTUKHU (PYHKIHO-
HaJbHBIX YACTEH, MOSCHSIONINE HAJIUCU U JUArpaMMbl, ONPEAeIIIONINe Mociie10Ba-
TEJIBHOCTH MPOLIECCOB BO BPEMEHHM, a TaKXkKe MapaMeTpbl B XapaKTepHBbIX TOUKaX (Be-
JUYMHBL TOKOB, HANPSHKEHUH, POPMBI M BETMYMHBI UMIYJIBCOB U Jp.). JlaHHbBIE MO-
MEMIAIOT PsiIoM C TrpadUuyecKuMH OO0O3HAUYEHHMSIMU WM Ha CBOOOJHOM IIOJIE
CXEMBI.

CdopmynupoBaHHbIEC BbIIIE€ MPaBUIA BBIMOJHEHUSI CTPYKTYPHBIX CXEM JOJIK-
HBI COOJIIOIAThCS KaK MpU O(POpMIICHUU WILTIOCTPAllUi B TEKCTE MOSICHUTEIBHOM 3a-
MUCKH, TaK U MPU OPOPMJIICHUH TUIAKATOB K JUIUIOMHOM padoTe.
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3.8 ®ynkumnoHanbHas cxema (J2)

JUist CIOXKHOTO W3/IeNusi pa3pabaThIBAlOT HECKOJIBKO (DYHKIIMOHAJIBHBIX CXEM,
MOSICHSAIOIMX MPOUCXOIAIINE MPOLECCH] MTPU PA3IMYHBIX MPEIYCMOTPEHHBIX PEXKU-
Max pabotbl. KonnuecTBo pa3pabdarbiBaeMbIX (PYHKIIMOHAIBHBIX CXEM U3JIEHs, CTe-
MEeHb UX JIETATU3alMA U 00bEM MOMEIIAEMbIX CBEICHUIN OmMpeestoTcs pa3padboTyu-
KOM C Y4€TOM OCOOEHHOCTEN M3J1eHsl.

Ha cxeme n3o0OpaxaroT pyHKIIMOHAJIBHBIE YACTH U3/eNUs (3JEMEHTHI, YCTPOi-
cTBa U ()YHKIMOHAJbHBIE TPYIIbI) U CBSA3M MEXAy HUMU. ['paduueckoe mocrpoeHue
CXEMbl JIOJDKHO HArJISIAHO OTpa)kaTh IMOCJEA0BATEIbHOCTh (DYHKIIMOHAIBHBIX MPO-
LIECCOB, WUIIOCTPUPYEMBIX CXEMOH. JICHCTBUTEIBHOE PACIIOJIOKEHUE B U3ACINU
AJIEMEHTOB U YCTPOMCTB MOXKET HE YUUTHIBATHCS.

@OYHKIIMOHAJIBHBIE YaCTH M CBSA3M MEXAY HUMH M300paxaroT B BUAE YCIOBHBIX
rpaduyeckux o0o3HaueHH, yctaHoBIeHHBIX B cTannaptax ECKJI, B cooTBeTcTBUU €
pucynkoMm 3.20. OtnenbHble (DYHKIIMOHAIBHBIE YaCTU Ha CXEMeE JOIMYCKaeTCs H30-
OpaxkaTh B BUJE MPSMOYTOJbHUKOB. B 3TOM cilydae 4yacTu cXeMbl ¢ MOAJIEMEHTHOU
AeTanu3aluell n300pakaloT MO MpaBUIaM BBITIOJHEHHS] TMPUHIUIHAIBHBIX CXEM, a
IpU YKPYITHEHHOM H300paxxe€HUU (PYHKIIMOHAIBHBIX YACTE — MO IpaBUJIaM CTPYK-
TYPHBIX CXEM.

R C2

Brixon

—N

Al Ul 3= ' pn A4 46

> - ——L‘)D_ dB >
pal A7

U06p A3
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PucyHnok 3.20 — Cxema snektpuueckas (GyHKIIMOHAIbHAS TEXHUYECKOTO YCTPOUCTBA

Ha ¢ynknuonanbHON cxeMe yKa3bIBaIOT: JJIsl (PYHKIIMOHAJIBHBIX TPyHI — 000-
3HAYEHUs, IPUCBOCHHBIE UM Ha MPUHUUIIKAIBHON cXeMe, Wil HauMeHOBaHue (eciu
GbyHKUMOHANBHAS Tpyla u3o0pakeHa B BUJIE YCIOBHOTO rpauyeckoro oobo3Haue-
HUS, TO €€ HaMMEHOBAaHUE HE YKa3bIBAIOT); JJISl Ka)XIOTO YCTPOMCTBA W DIIEMEHTA,
M300PaKEHHOTO YCIOBHBIMU TrpaduyecKuMH O0003HAUYE€HUSIMH, — OyKBEHHO-LIU(]-
pOBOE MO3UIMOHHOE 00O03HAUEHUE, NMPUCBOEHHOE HA IPUHLMUINAIBHONU CXEME, €ro
TUIT; 1J1s1 KaXKJ0Tr0 YCTPOUCTBA, U300Pa’KEHHOT0 MPSIMOYTOJIbHUKOM, — MO3ULIMOHHOE
o003HauYeHue, MPUCBOCHHOE €My Ha MPUHIMIHAIBHOW CXeMe, ero HaMMEHOBaHUE U
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THUI WU 0003HAYCHHUE IOKYMEHTAa, HA OCHOBAaHUHU KOTOPOT'O 3TO YCTPONCTBO IpUME-
HeHo. O003HaueHHE NOKYMEHTa YKa3blBAIOT U JJII YCTPOMCTBA, M300paKEHHOTO B
BUJIC YCIIOBHOTO Tpaduyeckoro obo3naueHus. HaumeHnoBanus u o603HaueHust QyHK-
IIMOHAJLHBIX YacTel, N300paKCHHBIX MPSAMOYTOJIbHUKAMHU, PEKOMEHIYETCSl BIUCHI-
BaTh BHYTPb NpsMOyroJibHUKa. COKpalleHHbIC WK YCIOBHBIE HAMMEHOBAHUS JTOJIXK-
HBI OBITH MOSICHEHBI HA TI0JIe CXeMBI (pUCYHOK 3.21).

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

U 43
N, B !
AZ DS M a2 —
No Une ( U
DS2

A/D

D/4 — npeobpazoBaTelns Kol — aHajor; 4/D — npeoOpa3zoBareib aHAOT — KOJI;
AZ — mudpoBoii 3a1aTINK

Pucynok 3.21 — Cxema snexkTpuueckas GyHKIMOHAbHASA TEXHUYECKOIO YCTPOHCTBA

DNeMEHTHI U YCTPOMCTBA JOMYCKAeTCA N300pakaTh COBMEILICHHBIM WJIM pa3He-
CEHHBIM CIIOCOOOM, @ CXEMY BBITIOIHATH B MHOTOJIMHEHTHOM WJIM OJHOJIMHEHHOM H30-
OpaKeHUU TI0 MPaBUIIAM, U3JIOKEHHBIM ISl TPUHIIUITUATIBHON CXEMBI.

[Ipu paszneceHHOM criocobe H300paKEHHUST JOMYyCKaeTcs pas3aesibHO H300pa-
KEHHBIE YaCTH DJICMEHTOB W YCTPOWCTB COCAUHATH JUHUEH MEXaHUUYECKOU CBSI3U
(IwTprxoBast JIMHUA).

OYHKIHUOHAJIbHBIC IIEMM Ha OJHOM CXeMe pPa3auyaroT IO TOJIIUHE JIMHUH,
MIPUMEHSISI HAa OJHOM cXxeMe He OoJiee TpeX pa3MepoB JIMHUH O TOJIIIUHE.

Ha ¢yHKOHOHATBLHOW CcXeMe YKa3blBaIOT TEXHHUYECKHE XapaKTePUCTUKH
(GYHKIMOHAIBHBIX YacTEH, MapaMeTPhl B XapaKTEPHBIX TOYKAX, MOSCHSIOIINE HaIITH-
cu u np. [Ipu HeoOXoaUMOCTH Ha cXeMe 0003HAYaIOT AJIEKTPUUECKHUE e B COOT-
BercTBuH ¢ 'OCT 2.709-89.

Ecnu B cocTaB m3nenus BXOIAT 3JIEMEHTHI Pa3HBIX BUIOB, TO PEKOMCHIYIOT
pa3pabaTbiBaTh HECKOJIBLKO CXEM COOTBETCTBYIOIIMX BHJIOB OJHOTO THIA WM OJHY
KOMOMHHUPOBAHHYIO CXEMY, COJICPIKAIIYIO SJIEMEHTHI U CBSI3M Pa3HBIX BUJIOB.

92



3.9 llpunuunuaabHas cxema (I3)

[IpuHIMnUanbHas cxema sBIsieTCs HauOoJiee MOJTHOM 3JIEKTPUUYECKON CXeMoi
U3JIeNusl, Ha KOTOPOM M300paXkaroT BCE DIIEKTPUUECKHE 3JIE€MEHThI M YCTPONCTBA, He-
00XOJIMMBIE ISl OCYLIECTBICHUS U KOHTPOJS B M3JEIUH 3aJaHHBIX JIEKTPUUYECKUX
MPOLIECCOB, BCE CBSI3W MEXAY HUMH, @ TAKXKE SJIEMEHThI MOAKIIOUEHUs (pPa3beMbl,
32)KHMMBbI), KOTOPBIMU 3aKaHYMBAIOTCSI BXOJHBIE U BBIXOJHBIE Lienu. Ha cxeme Moryt
OBITh M300paKEHbI COEMHUTENIbHBIE U MOHTaKHBIE 3JI€MEHTHI, YCTaHABIMBAEMbIC B
U3JIETTUU TI0 KOHCTPYKTUBHBIM COOOPaKEHUSIM.

DNeKTpUYeCcKue 3JIEMEHTHI Ha cXeMe M300pa)kaloT YCIOBHBIMU I'papuuecKkumMu
0003HAaYEHUsIMU, HauepTaHUE U pa3Mepbl KOTOPBIX YCTAHOBJIEHBI (B CTaHIapTax
ECKJl u nmpuBenensl B moapaszaenax 3.2...3.6 HACTOSIIEro cTaHAapTa. JJIEMEHTHI,
UCIIOJIb3yeMble B M3JEJIMA YaCTHYHO, JOMyCKaeTcsl M300pakaTh HE MOJHOCTHIO, a
TOJIBKO MCTIONb3YEMbIE YACTH.

CxeMbl BBIMOJHSAIOT AJIs1 U3ACNIUNA, HaAXOAAIIKUXCS B OTKJIFOYEHHOM IOJI0KEHUH,
B COOTBETCTBHH C PUCYHKOM 3.22. B TeXHHMYECKHM 0OOCHOBAHHBIX CIy4asiX JOIYCKa-
€TCsl OTJIETIbHBIEC DJIEMEHTHI CXeMbl U300pa)xkaTh B BHIOPAHHOM paboyeM IMOJIOKEHUU C
yKa3aHHEM MOJIsl peKUMa 3TUX JJIEMEHTOB.

SA2.1 SA2.2 SA2.3 /
R14
R15 —B)
BbIXOJ
B1 R1
E i S1 1-4-
T2 R10TC16 | |R12
G g | - Cl17
C5
B2 R2 oo ”|—1' VT2 VT3
E C7 11 |
i:Cl C8 {
@
R3 C10 |
Cll  + |
Cl2 | + 1 1

Pucynok 3.22 — ®parmenT oopmiieHUs: MPUHIMITHATIBHON 3JIEKTPUUYECKOM
CXEMBbI TEXHUUYECKOTO YCTPONCTBA

B coctaB cxembl KpoMme H300pa)K€HUsS BXOMST HAAMKMCH, XapaKTepU3YIOIIHE
BXOJIHbIE U BBIXOJHBIE 1IE€TH, MO3UIMOHHBIE O003HAYEHUSI DJIEMEHTOB U TEpeyYeHb
AJIIEMEHTOB.

VYcnoHele rpaduyeckue 0003HAYCHHS JIEMEHTOB U YCTPONUCTB BBITIOJIHSIOT CO-
BMEILIEHHBIM WM pa3HeceHHbIM criocoOoM. [Ipu coBMmerieHHOM crnocoOe COCTaBHBIE
YaCcTH 3JIEMEHTOB WM YCTPOMUCTB U300pakatoT Ha CXEME TaK, KaK OHM PacIoJIOKEHBI B
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U3JICIUH, T. €. B HETIOCPEJACTBEHHOM OIM30CTH Jpyr K npyry. [Ipu pazHeceHHOM cIio-
co0e ycioBHBIE rpaduueckre 0003HAYCHHS COCTABHBIX YacTECH AJIEMEHTOB pacIiojia-
rafoT B Pa3HBIX MECTaxX CXEMBI C yU4ETOM TOpPsAKa MPOXOKIACHUS 10 HUM ToKa (T. €.
MOCJIEIOBATENILHO) TaK, YTOOBI OT/AEJbHBIC LIEH ObUIM W300pa’keHbl Hanbojee Ha-
TJIIHO. Pa3HECCHHBIM CITOCOOOM MOYKHO BBIYCPUYUBATH KaK OTACIIBHBIC JIEMEHTBI HITH
yCTpOMCTBa (HampuMep, OOMOTKHM ¥ KOHTAKThI TPYIIIBI PeJie, KOHTAKThI ITETICEeIbHBIX
Pa3bEMOB H 1. ), TaK U BCIO CXEMY.

To3uyuonnvle obo3nauenus nemenmos. BceM n300pak€eHHBIM Ha CXeMe dJie-
MEHTaM U YCTPOMCTBAM MPUCBAMBAIOTCS YCIOBHBIE OYKBEHHO-IIU(PPOBBIC HO3UITUOH-
Hble 0003HaueHus B coorBeTrcTBuu ¢ ['OCT 2.710-81.

Tlozuyuonnvie obo3nauenus s1emenmos (ycmpoiicme) B Tpeeiax H3IeIusl.
[lopsinkoBble HOMEpa 3JIeMeHTaM (YCTPOMCTBAaM), HAUYMHAs C €IUHULIbI, IPUCBANBAIOT
B Ipejiesiax TPYMIbI 3JIEMEHTOB (YCTPOMCTB) C OJJMHAKOBBIM OYKBEHHBIM MO3UIMOH-
HBIM 0003HaUY€HHEM OJHOW TPYMIbI WIM OJHOTO TUIA B COOTBETCTBUU C MOCJEA0BA-
TEJIBHOCTBIO MX PACIIOJIOKEHUS Ha CXEME CBEPXY BHM3 B HaIIpaBICHUU CJIEBA HaIpa-
B0, Hanpumep, R1, R2,..., C1, C2 (pucynok 3.23). bBykBbl 1 1upbl MO3UIIMOHHOTO
0003HaYeHUs BBIIOJHAIOT YEPTEKHBIM IIPUGPTOM OJHOTO pazMepa.

[locnenoBaTenbHOCTh MPUCBOCHUS MOPSAKOBBIX HOMEPOB MOKET ObITh Hapy-
IIEHA B 3aBUCHUMOCTH OT Pa3MEUICHUs JIIEMEHTOB U3JICNNs, HAIIPABJIEHUS MTPOXOXKIE-
HUSl CUTHAJIOB WM (YHKIHMOHATBHOM MOCIIEOBATENHHOCTH MPOIECCa, & TAKXKe MpU
BHECEHUU B CXEMY W3MEHEHHIA.

[lo3uninoHHbIE 0003HAYEHUSI MPOCTABNSIIOT HA CXEME PAJIOM C YCJIOBHBIMU
rpaduueckuMu 0003HAUYCHUSMH 3JIEMEHTOB M YCTPOMCTB C MPaBOM CTOPOHBI WM HAJl
HUMH.

Ha cxeme m3nenus, B COCTaB KOTOPOrO BXOSAT YCTPOMCTBA, NO3ULMOHHBIC
0003HaYEHNUs 3JIEMEHTaM MIPUCBAUBAIOT B Mpejeax Kaxa0ro yCTpONCTBa, a pU Ha-
JUYUU HECKOJIBKUX OJMHAKOBBIX YCTPOMCTB — B INpEIENax 3TUX YCTPOWUCTB IO Ipa-
BUJIaM, U3J105KEHHBIM BBILIC.

Ecnu B cocTaB u3aenus BXOIAT (PYyHKIMOHAIbHBIE TPYIIbI, TO BHAYajue MpH-
CBAaMBAIOT MO3UIIMOHHBIE 0003HAUYEHUS 3JE€MEHTaM, HEe BXOJSALIUM B (DYHKIIMOHAIb-
HBIE TPYMIIbL, & 3aTeM JIEMEHTaM, BXOASIIUM B QyHKIIMOHAIbHBIE TpyNIbL. Jis oau-
HAKOBBIX (DYHKIIMOHAJIBHBIX TPYII NO3UIMOHHBIE 0003HAYEHHUS AJIEMEHTOB, MIPUCBO-
€HHBIE OJTHOW M3 HUX, IOBTOPSAIOT BO BCEX MOCIEAYIOIUX TPyIIIaX.

O0o03HaueHs1 yCTpOICTBA YKa3bIBaIOT CBEPXY WM CIpaBa OT HM300pa)KCHUs.
ITpu pa3seceHHOM criocobe n300pakeHNs O3UIIMOHHBIE 0003HAUEHUS TPOCTABISAIOT
OKOJIO KaX/0l COCTABHOM YacCTH.

94



X2

R6 Koum|  Llens
J_(n |——————1——7[—| c6 3 +12B
7
I L« )3 —| 6 49%13611r
| 5 1 ) xly
R ' 5 | Konmpons
| | C4 6 | R9
o A1 08 | _: = ’ :IJ 7 Bbix002
01 D 09 - rT T~ VD1 i 494 540, 1kl
06 04 cs
- |
T2 c7
J_ PN AR N S |
c2 :J_ * 5 | i
I §
c5 I R12
R2 I : 3 6.
: e | I I
02 108
Z; [> Zg _|_ c12 _|_ C13
4
’E 05
R7
| f] R10 R13 h R15
| c9
. R8 _H VT1 VT2
Lo .
[Jre| [] ro
R3 C10
|
A A4 l—
02 3 08 02 08 ! R11 R14
ol D> |09 or| > |09
06 04 06| 04 —_— c11
’E 05 03 05
Llens  |[KoHm
Bxod 1
494,540 1xly
Bx0d 500 xI'y| 8
Bbixod 4
5,540, Ixly
O6wuti 2
FYUP.XXXXXX XXX 33
Jlumepa | Macca | Macwma@
Mam| < J1. | Ne dokym. | Moon. |dama CDopMUpoeamenb qacmombabl
T
Paspa6._|CmydeHm Cxema anekmpuyeckasi
Mpos. _Pyosodumen: ApuHyUnuansHas
T. koHmp. |KoHcynsmarm puHY fluem | slucmoe
PeueHs. |PeueHzeHm
H.koHmp . Hopmokormponep cy, ep. 422401
Yme. 3as.kagpedpoli

Pucynoxk 3.23 — Ilpumep odopmienus cxeMsl D3 Ha JUCTe rpa@uueckoro Marepuala
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Ha npuHIunuanbHOMi 3J€KTPUYECKON CXeMe N300paXkaroT KIEMMbI, pa3beMbl U
JpyTrue 3JIEMEHTHl U YKa3bIBAIOT XapaKTEPUCTUKH BXOJIHBIX M BBIXOAHBIX IENEH U3-
nenust (BEJIMUMHY HaIpSKEHUs, CUITy TOKa, YaCTOTY U T. 1I.), @ TAK)KE YKa3bIBAIOT -
peca BHEIIHUX COeIUWHEHUN. PexomeHyeTcsl B3aMeH YCIOBHBIX Irpaduueckux o0o-
3HAYEHUN COEIMHUTEIBHBIX AJIEMEHTOB IMOMeENaTh TAaOMMIBI C XapaKTepUCTUKAMU
BXOJIHBIX M BBIXOJHBIX LIETIEW M3AENHUs M aJApecaMH MX BHEIIHUX MOIKIIOYEHUN
(pucynok 3.24). Han taGnuueit gomyckaeTcsi yKa3blBaTh rpaduyueckoe Ui OyKBEH-
HOe 0003HaYeHHUE THE3/1a WM IITHIPS.

XA(—>)
Konr. Lens Anpec
1 Af=10...100 I'g =A1-X1:5
2 Useix = 2 B; Ru = 600 Om =AS - X417
3 Iserx = 100 MA; Ru= 10 Om =A1-X1:6
4 frm =1 MI'1t =A3 - X1:20

lIpumeuanue — « = A5 — X4: 7» o3Ha4yaer, 4TO BBIXOIHOM
KOHTAKT H3AENUsl JOJUKEH OBITh COSAUHEH C  CEIbMBIM
KOHTAaKTOM YETBEPTOTO COSAMHHTENISI YCTPOCTBa AS.

Pucynok 3.24 — [Ipumep odopmiieHUs TAOIUIIBI C XapaKTEPUCTUKAMH BBIXOTHBIX
LIETIEN U aJipecaTa BHEIIHUX COCTMHEHUM

3.10 YcioBHbIE OYKBEeHHO-UM(POBbIe 0003HAYCHUS B JICKTPUUYECKUX
cxemax

3.10.1 DnemenTs! (ycTpoicTBa, (DYHKIMOHATIbHBIE TPYIIIbI), BXOASIINUE B U3JIE-
JMe, Ha CXeMeE JI0JKHBI UMETh OYKBEHHbIE WM OYKBEHHO-LIM(POBbIE 0003HAUEHUS.

bykBenHo-1indpoBbie 0003HaYEHUs MpeIHa3HAYEHBI [ 3alMCU B COKpaIlleH-
HOM (hopme cBeneHMit 00 JIEMEHTaX, YCTPOUCTBAX M (DYHKIIMOHAJIBHBIX TpyNmnax B
JOKYMEHTALMM Ha U3JEJINE WIH JIsl HAHECEHUS HEMIOCPEICTBEHHO Ha U3JIEIHE.

Tunsl ycaoBHBIX OyKBEHHO-IIU(POBBIX 0003HAYCHHUI M IpaBUiia UX MOCTpOe-
Hua ycranaBnuBaetr ['OCT 2.710-81.

3.10.2 bykBeHHBbIE KO/ABI BHJIOB 3J€MEHTOB IpHBeAeHbI B Tabnuue 3.21. Die-
MEHTBI pa30MBAIOTCS 110 BUJAM Ha TPYIIIbI, 0003HAYEHHS] KOTOPBIX COCTOST U3 OJHOU
OykBbl. 17151 yTouHeHHs BUAA 3JIEMEHTOB MPUMEHSIOT JBYXOYKBEHHBIE U MHOTOOYK-
BeHHbIE KoAbl. [Ipu npumMeHeHnn 1ByXOYKBEHHBIX U MHOTOOYKBEHHBIX KOJIOB NEpBas
OyKkBa JOJKHA COOTBETCTBOBAThH I'PYIIE BUIOB, K KOTOPOU MPUHAIIEKHUT HJIEMEHT.
JlononHUTENbHbIE 0003HAYEHUS JOJKHBI ObITh MOSCHEHBI Ha TI0JIE CXEMBI.
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Tabnuia 3.2 — BykBeHHBIE KOAbI BUIOB 2JIEMEHTOB

53 E
g = =
s = 2 =
g e I'pynna BUIOB 2J1EMEHTOB IIpuMepsl BUIOB 3JIEMEHTOB )
& g &
T8 2
-~ =
A | YerpoiictBa (oOmee oOo3Haue- | YcuiauTenu, NpuOOphl PerylupoBaHus,
HUE) TEJICYIPABIICHUS, JIa3€PbI, Ma3epPbl
B | IIpeoOpazoBarenn  HednmekTpuue- | [ pOMKOTOBOpUTENH BA
CKHX BEIMYMH B JJIEKTPUYECKHE | MarHUTOCTPUKIMOHHBIN DJIEMEHT BB
(KkpoMe TeHepaTOpOB M HCTOYHU- | JIETEKTOp HOHU3HUPYIOIINX U3IydECHUI BD
KOB NUTaHUs) WIK Ha000poT, aHa- | CenbCUH-TPUEMHUK BE
JIOTOBBIE WU MHOTOpaspsaabie | TenedoH (Karncromn) BF
npeoOpa3zoBateny win AaT4ukH | CelbCUH-AaTYuK BC
JUTSL yKa3aHUs WM U3MEPEHUS TeruioBon njaT4nk BK
@oTO271EMEHT BL
Muxkpodon BM
JlaT4uk naBiaeHUS BP
[Ise3035m€MEHT BO
JlaTunk 4acTOThI BpallleHUs (TaXxOreHe-
paTop) BR
3BYKOCHUMATEIb BS
JlaT4uk ckopocTu BV
C | Kongencaropsl
D | Cxembl uHTErpaibHble, MHKpO- | Cxema MHTerpajbHas aHaJIOroBas DA
cOopku Cxema uHTerpasipHas nupoBas, JOTH-
YECKUU DJIEMEHT DD
YcrpoiicTBa XpaHeHUs: HHPOpMaLUN DS
YCTpolCcTBa 3a1€PKKU DT
E | Dnementsl pasnbie (ocBeTutesb- | HarpeBarenabHbIH 371€MEHT EK
HBIE YCTPOMCTBA, HarpeBaTelnb- | Jlamma ocBeTUTENbHAS EL
HBIE JIEMEHTBHI) IInponarpon ET
F | Pa3psagHuku,  npenoxpaHuTend, | JIMCKPETHBIN 3JEMEHT 3alUThl 10 TOKY
YCTPOMCTBA 3aIUTHBIE MTHOBEHHOTI'O IEUCTBHUS FA
JINCKPETHBIN DJIEMEHT 3allUTHI 110 TOKY
VHEPLIMOHHOTO JEUCTBHUS FP
IIpenoxpanurens IIaBKUI FU
JIMCKpETHBIN 2JEMEHT 3aluThl M0 Ha-
HPSDKEHUIO, pa3psAHUK FV
G | T'eneparopsl, ucTOYHMKM mHTa- | batapes GB
HUS, KBAPLEBBIE OCLHUIIIATOPHI
H | YcrpoiictBa wunnukanuonnsle U | [Ipubop 3ByKoBOM CHUrHaIM3alun HA
CUTHAJIbHBIE WNHukaTop CUMBOJIBHBIN HG
[TpuGop cBeTOBOI CUTHATHM3AINH HL
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[Tponomxenue Tabauisl 3.21

=g -
o g =
g SH; ['pymnna BU10B 271€MEHTOB [Ipumepsl BUIOB 31IEMEHTOB > E
& g ¥
DS =
— =
K | Pene, konTakTopsl, nyckarenu | Pene TokoBoe KA
Pene ykazarensHoe KH
Pene anekrporemnoBoe KK
KoHTakTOp, MarHUTHBIN IIyCKATEIb KM
Pene Bpemenn KT
Pene nanpsoxenus KV
L | Katywkn HEAYKTHBHOCTH, Jpoccens TIOMUHECLICHTHOTO OCBEIICHUS LL
Ipoccenn
M | JIBArarenu moCTOSSHHOTO W Tie-
PEMEHHOTO TOKA
P | IIpubopsi, U3MEpUTENbHOE | AMIIEpMETP PA
o0opynoBaHue CueT4uK UMIYIbCOB PC
IIpumeuanue — Coueranne PE | HacToToMep PF
[PUMEHATH HE JOIYCKAeTCs CueTunK aKTUBHON 3HEPrun PI
CueTuHK peakTHBHON YHEPTUU PK
Ommertp PR
Peructpupytromuii mpubop PS
Yacsl, n3MepUTENIb BPEMEHU
NEeNCTBUS PT
Bonsrmerp PV
Bartmerp PW
Q | Beiximrowarenu u pa3beAuHU- | BeIKirouaTenb aBTOMaTHYECKUI QF
Tenu B CWIOBBIX Hensx (3Hep- | KopoTko3aMbikaresnb OK
rocHa0xenue, muUTaHue 000- | Pa3beauHUTEID oS
pyaoBaHUs U T. 1.)
R | Pesucropsl Tepmopesucrop RK
IToreHunomerp RP
[IIyHT n3MepUTENbHBIN RS
Bapucrop RU
S | ¥YcrpoiictBa KOMMYTallMOHHbIE | BBIKITIOUATENb UK NIEPEKITIOYATETD SA
B LIENAX YIPABJICHUS, CUTHAIN- | BRIKIIIOYaTenp KHOMOYHBIN SB
3al[My U U3MEPUTEIIBHBIX LeNAX | Brikimtouarens aBTOMaTHYECKUI SF
Ilpumeuanue — Ob6o3HaueHue | Boikmouarenu, cpabarbiBaroliye OT clie-
SF nOpuUMEHSIIOT Ui anmnapa- | AYKOIIUX BO3ICHCTBUI:
TOB, HE MMEIOUIMX KOHTAaKTOB YPOBHS SL
CHJIOBBIX IIETIEN JaBJICHUS SP
MOJIOKEHUS (ITyTEBOK ) SO
4aCTOTHI BpaIllCHUS SR
TEMIIEPATYPbI SK
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[Tponomxenue Tadauisl 3.21

~~ =
2 3 =
s = 2 =
> ‘:H; I'pynna BUIOB 2J1EMEHTOB IIpuMepsl BUIOB 3JIEMEHTOB S
& g 2
T8 2
-~ =
T | Tpancdopmaropsl, aBTO- | TpanchopmaTop Toka T4
TpaHchopMaTopsl DNeKTPOMAarHUTHBINA CTaOUIU3aTOP 8
Tpancdopmarop HanpsHKeHUs v
U | YcrporicTBa cBsi3u Monynstop UB
[IpeoOpazoBatenu omHoro Bu- | Jlemomymstop UR
Jla DJIEKTPUYECKUX BeIW4YuH B | [uckpumunHaTtop Ul
IpPYyrou BUJ [IpeoOpa3zoBaTenb 4YaCTOTHBIN, HHBEPTOD,
TE€HEepPaTop YaCTOTHI, BRIIPIMUTEIb Uz
V' | Ilpubopsl anexTpoBakyyMmHble | Jlnon, crabuiantpox VD
Y [OJYIPOBOJHUKOBBIE [Tpubop 31eKTpOBaAKYyMHBIN VL
Tpansucrop 7z
Tupucrop )
W | Jluauu u snementsl CBYU OTtBeTBUTEND WE
KopoTko3zambikaTenb WK
Bentunp ws
AHTEHHBI Tpancdopmarop, HEOZHOPOTHOCTH, (a-
30BpanaTesib wT
AtreHroarop wu
AHTeHHa wA
X | CoennHeHUs] KOHTAKTHBIE TOKOChEMHHUK, KOHTAKT CKOJIb3SIIIHMI XA
[ITeIpB XP
I'nesno XS
Coenunenne pazoopHOe XT
CoeauHuTeNnb BEICOKOYACTOTHBIHN XW
Y | YerpoilicTBa MEXaHMUYECKHE C | DJIEKTPOMAarHuT YA
JIEKTPOMArHUTHBIM NPUBOAOM | TOpMO3 ¢ 2JIEKTPOMarHUTHBIM PUBOJOM YB
MydTa ¢ 31eKTpOMarHUTHBIM [TPUBOJIOM Yc
DNEeKTPOMAarHUTHBIN NaTPOH WU IUINTA YH
Z | YeTpolicTBa OKOHEUHBIE, Orpannuurens ZL
GunbTpHI @unbTp KBapLEBbIN 20

BYKBCHHBIC KOIbI IIPUMCHANOTCA IJIA 0003HAaYEHHS DJIEMEHTOB Ha CTPYKTYp-

HBIX, q)YHKHHOHaJIBHBIX N IIPUHOUIIHAJIBHBIX CXCMaX.




3.11 IIpaBuyia BBINOJIHEHUS JHATPAMM

Huarpammel (rpaduku) ciaeayeT BBIIOJHATH M0 MpaBujaM, YCTAHOBICHHBIM B
pekomenpamnusax P50-77-88 «kECK/I. ITpaBuia BBIIOJHEHUS THATPAMMY.

JuarpaMMa MOXET HMETh HAUMEHOBaHME, MOSCHAIONIEE H300pKEHHYIO
(GYHKUMOHANBHYIO 3aBUCUMOCTb. 3HAUEHHE BEIWYUH, CBS3aHHBIX H300pakaeMoi
(GYHKUMOHAIBHOW 3aBUCUMOCTBIO, CIIEYET OTKJIaAbIBATh HA OCAX KOOPAUHAT B BHUJIE
mkan. Juarpammy miis MHGOPMALMOHHOTO H300pa)xeHUs: (PYHKIIMOHAJBHBIX 3aBH-
CUMOCTEH JI0IyCKaeTcsl BBIMOJHATH O€3 HIKajl 3HauyeHuil BenuuuH. Ilpu 3TOM ocu
KOOpJIMHAT CJIEAYyeT MpPEACTaBIATh B BUJE CTPENIOK, YKa3bIBAIOUIMX HaMpaBlieHHUE
BO3pacTaHusl 3HaYeHUU BeaW4HH. JlomyckaeTcss NpUMEHTh CTPEJIKU TakkKe U B JHa-
rpaMMax co IIKajJaMd — 3a IpeaeliaMyd IIKajl WIM MapajyiebHO OCH KOOpJHHAT
(pucyHok 3.25).

B npsiMoyroyibHOW cucTeMe KOOpJIWHAT HE3aBUCUMYIO NEPEMEHHYIO CIIeyeT
OTKJIaIbIBaTh HA TOPU3OHTAIBLHOM OcH (OCcH abcIuce).

B nuarpammax, n300pakaromux HeCKOJIbKO (GYHKIUNA pa3IndHbIX MEPEMEHHbIX,
a TaKke B JAMarpaMMmax, B KOTOPBIX OJIHA U Ta e MepeMEeHHas JO0JKHA ObITh BbIpa-
’K€Ha OJHOBPEMEHHO B Pa3IUYHBIX €IMHUIIAX, JOMYCKAeTCs UCIOIb30BaTh B KAUeCT-
BE IIKaJI KaK KOOPJIMHATHBIE OCH, TaK U JUHUU KOOPAMHATHOW CETKH, OTPaHUYUBAIO-
1iMe nojie JuarpaMm (CM. pucyHoK 3.25) unu (M) mpsiMble, pacroioKeHHbIE Mapa-
JIENbHO KOOPJMHATHBIM OCAM (PUCYHOK 3.26).

KoopnuHatHble OCH Kak IIKaJIbl 3HAYEHHUN HM300pa’kaeMblX BETUYUH JOJIKHBI
OBITh pa3zefieHbl Ha rpadUyecKre WHTEpBajbl OJJHUM M3 CHOCOOOB: KOOPAMHATHOU
CeTKOM (CM. pUCYHOK 3.25), NeIUTEbHbIMU WITPUXaMU WIIA COYETAaHUEM KOOPIUHAT-
HOM CETKH U IENUTENbHBIX IITPUXOB (CM. PUCYHOK 3.26).

JlnarpamMel cieayeT BBITONHATE JUHASIMU B cooTBeTcTBUU ¢ [[OCT 2.303-68.
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Pucynok 3.25 — JIlnarpamMma co mIkajiamu 1o JUHUAM KOOPAMHATHOU CETKH
(x moapazaeny 3.11)
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Pucynok 3.26 — Ilnarpamma ¢ JONMOJHUTEIbHBIMY WIKAJIAMU, MTAPAIETbHBIMA
KOOpJIMHATHBIM OCsiM (K mozpaszaeny 3.11)

[Ipu 5TOM OcHM KOOpPJIMHAT, OCH IIKaJ, OrPAaHUYMBAIOIINE TOJIE TUATPAMMEBI,
PEKOMEHIYeTCsI BBITIOIHATh CIUIONIHBIMIA OCHOBHBIMU JTUHUSAMU TONIIUHON b. JInuHUM
KOOPJAMHATHOM CETKH U JICIUTEIbHBIC HNITPUXH — CIUIONTHOM JIMHUEH TOJIIUHON b/2.

Ha guarpamme omHoOM (pyHKIIMOHAIBHON 3aBUCUMOCTH €€ CIEAYET BBIMOJHSITH
CIUIOIIHOW JIMHUEW TOJIIMHOM 2D, a Tpu HAJUYUH HECKOJBbKHUX 3aBUCUMOCTEH J10-
MyCKaeTCsl M300pakaTh WX JIMHUSMU DPA3JIMYHBIX TUIIOB, HAMPUMEDP, CIUIOIIHON H
ITPUXOBOHU (CM. pucyHku 3.25 u 3.26).

[lepeMeHHbIC BEIMUUHBI ClieayeT 0003HAYaTh CHUMBOJIAMHM, HaUMEHOBAaHUEM,
MaTeMaTHYeCKUM BBIpOKECHHEM (DYHKITMOHAILHON 3aBUCHUMOCTH.

OO06o03HaueHUsI BEJIMYUH CIIEYET pa3MellaTh Y CEPeAUHbBI KAl C €€ BHEITHEH
CTOPOHBI (CM. PUCYHOK 3.25), a mpu OOBEAMHEHUU H3MEPECHHUS B BUJIE JAPOOU — B
KOHIIE IIKaJIbI OCJIE MOCIEAHEro yucna (cM. pucyHok 3.26). B nuarpamme 6e3 mikan
0003HauYeHUsl BEJIMYMH CIEAYeT pa3MeniaTh BOJIU3U CTPEIKU, KOTOPOM 3aKaHYMBAET-
Cs1 OCb.

Eauuunbl puszndeckux BETUUYUH ClIeAyeT HAHOCUTh B KOHIIEC IITKAJIbI OJJHUM W3
CJIEIYIOUINX CIIOCOOO0B:

a) MEXAy TMOCICAHUM U TMPEANOCICAHUM YHUCIaMU IIKaJbl, IpUYEeM MpHU He-
J0CTaTKe MECTa JI0MyCKAETCsl HE HAHOCUTH MOCIIEIHEE YHUCIIO;

0) BMecTe ¢ HAMMEHOBAHUEM TIEPEMEHHON BEJIMUMHBI TTOCJIE 3aIISITOM;

B) IOCJI€ TIOCJIETHETO YKCTIa KAkl B BUAE APOOH, B UUCTUTENE KOTOPOil 000-
3HA4YCHUE IEPEeMEHHON, a B 3HAMEHAaTelle — €IWHUIIA €€ H3MEPEeHHUs (CM. pHucy-
HOK 3.26).
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3.12 IIpaBuJia BbINOJHEHHUS CXeM aJITOPUTMOB, IPOrPaMM, TaHHBIX
U CHCTEeM

3.12.1 Kaxk 6s110 oT™Meueno B noapaszzaeine 3.1, B TOCT 19.701-90 yctanosie-
HBI CJIEAYIOIINE CXEMbI aITOPUTMOB, MPOTPaMM, JAHHBIX U CUCTEM: CXeMa JaHHBIX,
cxema pabOThl CHUCTEMBI, CXeMa MPOrpaMMBbl, CXe€Ma B3aUMOJCHCTBUS IPOTPaMM,
CXeMa PECypCOB CHUCTEMBI, CXeMa aJIrOPUTMa pabOThl TEXHUUYECKOTO YCTPOUCTRA.

3.12.1.1 Cxembl JaHHBIX OTOOpa)kalOT MYTh JAHHBIX MPU PEHICHUH 3a]a4 U
OTPEJIEIISIOT ATanbl 00pa0OTKH, a TAKKE Pa3IMYHbIE HOCUTEIU JAHHbBIX.

3.12.1.2 CxeMbl mporpamMm OTOOpa)KarOT IMOCIEIOBATEILHOCTD ‘ONepalii B
MporpamMmmax.

3.12.1.3 Cxema pabOThl CUCTEMBI OTOOPAXKAET YIpaBICHUE ONEPaAUsIMU U TO-
TOKOM JIaHHBIX B CUCTEME.

3.12.1.4 Cxembl B3aUMOJCHCTBUSI MpPOrpaMM OTOOpa)XaroT MyTh aKTHUBAIMU
MIPOrpaMM U B3aUMOJICHCTBUN C COOTBETCTBYIOIIMMHU JaHHBIMHU.

3.12.1.5 Cxema anroputma pabOThl TEXHUYECKOTO YCTPOMCTBAa (CHUCTEMBI)
O0TOOpa)kaeT MOCIEAOBATENbHOCTh BBIMOJTHEHUSI OMEpaluil B JaHHOM YCTPONCTBE
(cucteme).

3.12.1.6 Cxembl pecypcoB CHCTEMBbI OTOOpa)kal0T KOH(PUrypaiuio OJIOKOB
JAHHBIX U 00pabaThIBatONIMX OJIOKOB, KOTOpast TpEOyeTCs IJIsl pelIeHUsI 3a]ja4l WK
Habopa 3ajay.

3.12.2 Jlunuu noTtoka uHGOpMALMN U JUHUU KOHTYpoB YI'O HOIKHBI UMEThH
OJIMHAKOBYIO TONIIMHY. OCHOBHOE HAlpaBieHUE NMOTOKAa MHPOPMAIUN UIET CBEPXY
BHU3 U CJIeBa HAmNpaBo (CTPEJIKM Ha JIMHUSIX HE YKa3bpIBaloTcs). B apyrux ciydasx
IPUMEHEHUE CTPEJIOoK 00s3aTeNbHO. CTpenky BBIIOIHAOTCSA ¢ pas3Basiom 60°. Ilpu
nepexone K YI'O, pacrosioKEHHBIM Ha JIPYTrUX MECTax CXeMbl, ucrnoib3yerca YI'O
«CoeIlMHUTEIbY.

3.12.3 CxeMbl alirOPUTMOB MPOrpamMM, JAHHBIX U CUCTEM, ONPEACIIOIINUX T0-
CJIeI0BaTeIbHOCTh Ipeodpa3oBaHusl WH(POpPMALIUU, BBHIMOJIHSIIOTCS C COOJIOJEHUEM
MPOIOPLUN PA3MEPOB.

3.12.4 Tunsl cumBosoB (YI'O) u ux npuMeHeHHne ykaszaHbl B Tabnwuie 3.22, a
(bparMeHTHI CXeM, TIOSICHSIOIINE UX MPpUMEHEeHHe, — B Tabmnure 3.23.
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Tabnuna 3.22 — [IpumeHeHne CUMBOJIOB

IIpumensiercs B cxeme

q B3au- cc
HanmenoBanune po- P MOJEH- pecyp
CuMBoOI TaH- 0OTBI COB
CHUMBOJIA rpam- CTBUS
HBIX cHucC- CHUCTe-
MBI po-
TEMBI MBI
rpamMm
CuMBOJIBI JAHHBIX:
OCHOBHBIC
D JlanHabIe + + + + +
3aroMHUHAEMBbIE
JTAaHHBIC
cnenuduaeckue
OmnepaTuBHOE
3allOMHUHAIOIIEE + — + + +
YCTPOUCTBO
3aroMHUHAKOIIIEE YCT-
POMCTBO C MOCHEA0- + — + + +
BaTEJIbHOUN BHIOOPKOI
3aroMHHaloIIEe
YCTPOUCTBO + — + + +
C TIPSIMBIM JIOCTYIIOM
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[Tponomxenue Tabauiel 3.22

IIpumensiercs B cxeme
B3au-
a- pecyp-

HaumenoBanne po- P -
CuMBoOI TaH- P Gorpr | MOACH COB

CHUMBOJIA rpam- CTBUS

HBIX CHC- cucre-

MBI 1po-
TEMBI | ppamm MBI
Kapra + - + + +
bymaxnas yenra + - + + +
Jucnnen + A + + +

CumBoJIBI TIpOIIECCA:
OCHOBHBIE
[Ipouece + + + + +
cnenuduaeckue
[IpenonpeneneHubIi
peaorpen — + + + —
MpOLIECC

PyuHas onepanus + - + + -
Iloaroroska + + + + -
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[Tponomxenue Tadauiel 3.22

IIpumensiercs B cxeme

pabo- | B3aU- | pecyp-

Haumenosanue po- o
CuMBoOI JTaH- P TBI MozAeH COB
CHUMBOJIa rpam- CTBUA
HBIX CHcC- cucTe-
MBI Inpo-
TEMBI | rpamm MBI
Pemenne — + + — —
[TapannensHbie N
JEUCTBUSI

['pannna nukiia — + + — —
CUMBOJIBI JIUHUH:
OCHOBHBIE
JIvuus + + + + -
cnenuduaeckue
[Iepenaua — — — + —
yIpaBJeHUs

% Kanan cBs3u + — + + +

IlyHkTrpHas nuHuAsS + + + + +
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[Tponomxenue Tabauiel 3.22

IIpumensiercs B cxeme
a6o- | M | pec
HanmenoBanune po- P MoOJEH- pecyp
CuMBoOI JTaH- TBI COB
CUMBOJIA rpam CTBUSA
HBIX cHcC- cucre-
MBI po-
TEMBbI MBI
rpaMMm
CrenuaabHble
CUMBOJIBI
+ + + + +
Tepmunarop + + + — -
- — KommenTapuit + + + + +
- - - — [Ipomyck + + + + +

IIpumeyanue — 3HaK «+» yKas3bIBaeT, YTO CHMBOJI B JIaHHOM CXeMe HCIOJIb3YIOT,
3HAK «—» — HE UCMOJIb3YIOT

Tabmuua 3.23 — @parMeHTsl cXeM, MOSCHAIONINE TPUMEHEHHE CUMBOJIOB TaOIHIIbI 3.22

Conepxanue

@parMeHT cCXeMbl
0003HaUYEHHUS

IIpaBuna npuMmeHeHus

Bo3MoHBIE BapuaHTHI
0003HAaYEHHSI CHMBOJIOB
B CXEMax:

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

m B3 ——
B2
C2 v
pOH pasMEIICH CUMBOJI | KoopauHaThl 30HBI CUMBOJIA
WU TIOPSAAKOBBIA  HOMEpP
- 1) —
18
20

IIPOCTABJISIIOT B BEPXHEH
YaCcTU CHMBOJAa B pa3pbiBe

18, 19, 20 — HOPSUIKO- €Tro KOHTypa

BBIC HOMCpPa CHMBOJIOB
Ha CXEMCEC
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[Iponoimkenue Tabnuubl 3.23

@parmMeHT CXeMbl

Conepxanue
0003HaAYECHUS

[IpaBuna npuMeHeHus

=

P

./

KommenTapuit

JlonmyckaeTcs HeE IpOCTaB-
JATh KOOPAWHATHI CHMBOJIOB
IIPU BBIIOJHEHUH CXEM OT
PYKH U IIPU HAJIMYHAHU KOOP-
IUHATHOM CETKH

IIpumensiercsa, ecau mosic-
HEHUE He JIoMellaercs
BHYTPH CHUMBOJIA ([J1 MOsic-
HEHHUsl XapakTepa MapamMmer-
POB, OCOOEHHOCTEH mporiec-
ca, JUHUM TOTOKa U Jp.).
KomMenTapuii 3anuchiBarOT
[IapaJIIEIBHO OCHOBHOM
HAIIINCH. Kommenrtapuit
MOMEIAal0T B CBOOOJAHOM
MecTe CXEeMbl Ha JaHHOM
JUCTE U COENUHAIOT C TOsIC-
HSIEMBIM CIMBOJIOM

:

% :

1

o]
ﬁ@

oo

CoenuHUTEND:

ES, Bl, A1 — nnen-
TUPUKATOPBI  COCTUHHU-
TEJIs B BUJE:

OykBbI U LUDPHI (KO-
OpJWHATHI 30HBI JINCTA)

OyKBBI

udpeI

[Ipu GonbIIONM HACKHIIIEHHO-
CTH CXEMBI CHMBOJIAaMH OT-
JIeJIbHBIE JIMHUU MOTOKa Me-
KAy YIAJICHHBIMH JpPYyT OT
Jpyra CHMBOJIaMH JOITyCKa-
ercst oOpeiBath. lpu 3ToM B
KoHIle (Hayane) OOphIBa
NOJDKEH  OBITh  IOMEIIEH
cuMBOJ «COETMHUTEIIDY
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[Iponoskenue Tabnuubl 3.23

EX

T

a1z
EZ

Jrom 010 Jgom 012

Bz

IlepBasg ctpoka BHYTpH
MEXCTPAaHUYHOTO  CO-
CAVUHUTENS OINpPEIEsieT
HOMEp JIMCTA, BTOPAsT —
KOOPJAMHATY CUMBOJIA

A3 — ompenenser 30-
HY Ha JaHHOM JIUCTE,
I7Ie PacrloyiO)KeH CHM-
BOJI «KommeHTapuiin»

010E3 — ompenensier
HOMEp JIMCTa W 30HY
PaCIIOJIOKEHHS, CBS3bI-
BaeMbIC C CUMBOJIOM E3

Conepxanue
@parMeHT CXeMbl [IpaBuna npuMeHeHus
0003HaYECHHUSI
MexcTpaHUYHBIN a) CBA3aHHbBIC JIMHUEH IMOTO-
COCIUHUTEIIb Ka CHUMBOJIBI HaxoZATCs Ha

JIBYX pa3HbIX JHCTAaX

Ilpumeuanue — Ilpu nsro-
TOBJICHUH CXEM C MOMOIIbIO
I[I9BM nomyckaercst ykasbl-
BaTh PSAJOM C OOPBIBOM JIH-
HUM  TIOTOKA < aJIpecHbIe
CCBUIKM 0€3 HCIOJIb30BaHUs
CUMBOJIOB « COCAMHUTENb» U
«MexcTpaH4HbBI  coeau-
HUTEIb;

0) B ciaydae CBSI3M HEKOTO-
poro cUMBOJIAa CO MHOTHMH
IPYTUMHU CHMBOJIAMH, pac-
MOJIO)KEHHBIMM Ha MHOTHX
JUCTaxX, Ha BXOJE JTOrO
CUMBOJIa TOMEIIAIOT OJHH
CUMBOJI  «MeXCTpaHUYHBIN
COEJIMHUTENbY», BHYTPU KO-
TOPOr0 Ha NIEPBOM CTPOKE
CTaBAT 3HAK «#», a HAa BTO-
poll  CTpOKE KOOpPAMHATHI
cumBosia «KommeHTapuity.
Bnytpu cumBona «Kommen-
Tapuil» yKa3bIBalOT HOMEpa
CTPaHHULl W  KOOPAMHATHI
CHUMBOJIOB, CBSI3aHHBIX C IO-
SICHSIEMBIM CUMBOJIOM

Jlauny moroka

IIpumensror  mna  ykasaHust
HarpaBJICHUs! TUHUU MOTOKA:
MOXHO 0€3 CTPENKH, €CITU
JUHUS HalpaBjeHa clieBa
HaIpaBo UJIM CBEPXY BHU3;
CO CTPEJIKOM — B OCTajlb-
HBIX CITy4asix

WN3nom nuHMM monx yr-
a0M 90°

O0o3HauyaeT M3MEHEHHE Ha-
MIPABJICHHSI ITOTOKA
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[Iponoimkenue Tabnuubl 3.23

@parmMeHT CXeMbl

Conepxanue
0003HaAYECHUS

[IpaBuna npuMeHeHus

[Tepeceuenue nuuuit
MOTOKA

IIpumensierca B ciydae me-
peceueHuss IBYX HECBS3aH-
HBIX IIOTOKOB

ClnusHue NTUHUHN OTO-
Ka. MecTo caussHuH
IMOTOKa 0003HAYEHO
TOYKOH

IIpumensierca B ciydae
CIIMSAHHS JTUHUNA ITOTOKA, Ka-
XKIass M3 KOTOPBIX Halpas-
JICHa K OJHOMY M TOMY XK€
CHMBOJLy Ha CXeMe

Bt

T
Ja

Bo3moxkHbIE BapuaHTBI
OTOOpaXeHUsI pelIeHUs
(HECKOJIBKO BBIXOJIOB)

A=B, P2 0-ycno-
BUSI PELICHUI

A, B, P — mapaMeTpbl

Ipu yncie ncxonos He Oosee
TpeX TNpPU3HAK YCIOBUS pe-
wenust (a, Her, = < >)
MPOCTABISIIOT HAJA  KaKIOU
BBIXOJIAINEH JIMHHUEN IMOTOKA
WJIM CIIpaBa OT JIMHUU TIOTOKA

Y, — yenosue i—ro ucxo-
na, 011E1, 01643,
00585, 015E4 — anpeca

[Ipn umcne ucxonoB Ooiee
Tpex yCIOBHE HCXOJa Ipo-
CTaBJIICTCSI B MECTE pa3phiBa

Ha JaHHOM JIUCTE B 30HE
B5

—— Y1 011E1 HCXOJ/IOB JMHUHA TIOTOKA. AJIpec MCXo-
— % 8(1)?;? Crpykrypa aapeca Jla TPOCTABJISETCA B IPO-
UMEeT BUJI JOJDKEHUE YCIIOBUSL HMCXO0Ja
L—— 1;015F4 U OTJENSACTCS OT HETO IMpOo-
AXX XX oenom
T
Koop/:leaTa cMMBOna
Homep NNCTa CXEMbI
B6 — 3mnak, ykasbBaro- | B cumBone «CoenuHuTens»
WA, YTO YCIOBHS pe- | YKa3bIBAIOT KOOPAUHATY 30-
Yf6011E1 INICHWs  JAlOTCs B | HB, KyJa JOJDKHA TIOMe-
Y2 01643 Buae TaOMUIBl WM | IAThCA TaOJWIA WM CHUM-
¥3 00585 cumBosia  «Kommenra- | Boan «KomMeHnTapwmii»
}'1_015E4 puiD», PacIoJIOKEHHBIX
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[Iponoskenue Tabnuubl 3.23
Coneprxanue
@parMeHT CXeMbl ACP [IpaBuna npuMeHeHus
0003HaUYEHHUS
7T Venosne | Anpec | B Tabmuie (B CUMBOJIE
npEHaKa 7T otz | «KommenTapuii») npu- _
72 | 01643 | BOMT anmpeca Beex Ie-
r3 | oosps | PEXOMOB
Y; | Ol6E4
[TapaynenbHble neiCTBUSL:
| HAYAIO IIpumensieTcs B ciiy4ae O-
| BER HOBPEMEHHOT'O BBITIOJHEHUS
omepanuii, 0TOOpaXkaeMbIX
a HECKOJILKUMH CUMBOIIAMU
| | | | | KOHEII [Ipu sTOM B ciyyae a u30-
OpakaeTcss OJHA BXOJHAs, a
| B cirydae 0 — 0JiHa BBIXOJIHAS
6 JIMHHS TTOTOKA
B3anmopeiicteue mate- | [IpuMeHsIOT:
PHAITBHBIX TIOTOKOB
IpU TIEPEeCEYCHUH Mare-
PHATBHBIX TIOTOKOB
e 3 pu 00bEeIMHEHNN MaTe-

pHUaIbHBIX ITOTOKOB

IIPU PA3BETBJICHUU MaTe-
PpHATBHBIX IOTOKOB
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[Iponoimkenue Tabnuubl 3.23

@parMeHT CXEMBbI

Conepxanue
0003HaAYECHHUS

[IpaBuna npuMeHeHus

Hauaso, npepesiBanue u
KOHEIl JITOpPUTMA WA
IIPOTrPaMMBI:

ITyCK

IIpepbIBaHUE

OCTaHOBKa

CHMBOJIBI IPUMEHSIOT B Ha-
qajie CXE€Mbl aJIrOpUTMa UIIU
MporpaMMbl B cllyyae Ipe-
pPBIBaHUS U B KOHIIE

Buytpu cumBoma «llyck —
OCTaHOBKa» MOXKET YKa3bl-
BaThbCsd HAMMCHOBAHHC JICH-
CTBUSI WM HUAEHTH(]HUKATOP
MPOTPAMMBI

— o 2

Mngatany

JleTanuzaiusi HEKOTOPOU
MIPOrpaMMBbl,  TIPEJICTaB-
JIEHHOW B JIAHHOM CXeme
OJTHUM CHUMBOJIOM:

XB4 — upentnduxa-
TOP NPOrPAMMBI;

015 — HOMEp nucTa,
I MPOBEACHO Hayajio
NETANN3UPYEMOU
IPOrpaMMBbl;

B3 — xoopauHara 30-
HBI JINCTA

[Ipumensiercs (B omiuume ot
cilydasl, KOTJa HCIOJb3yeTCs
cumBonn  «lIpenomnpenenen-
HBI TIpoIiecC») Al JIeTallu-
3alMd B COCTaBE€ JIAHHOU
CXeMBbI Iporpammel. Jleranu-
3upyemMasi IIporpamMmma Hauu-
HaeTcs M 3aKaHYMBaeTCA
cuMBosIoM «lIyck — ocraHOB-
Ka». BHyTpu cuMBoOIa, IO-
CPEACTBOM KOTOPOIO JETAJIH-
3UpYeTCs porpamma, IpoBo-
JIT TOPU3OHTAIIBHYIO JIMHHUIO.
B mannoMm mpumepe neranu-
3upyemMasl IIporpaMma Ipen-
CTaBJIEHA IIOCPEICTBOM CHM-
Bona «IIpomecc». CneBa Hajg
TOPU30HTAIBHOM JIMHUEHN TO-
Memaercss  uAeHTU(HUKATOP
NETaIU3UPyEMO  IIporpam-
MBI, a CIIpaBa — HOMEP JIMCTA
Y KOOpJIMHATa 30HBI, TJE pas-
MemeH cuMBodl «Ilyck — oc-
TaHOBKa». BHyTpu cumBoIa
«Ilyck — ocraHoBKa», 000-
3HAYaroOIIEr0 HAYalIo JeTallu-
3UPYEMOI TPOTpPaMMBbl, YKa-
3bIBa€TC  WACHTU(PHUKATOP
JAHHOM MPOrpaMMBbI
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[Iponoskenue Tabnuubl 3.23

@parMeHT CXeMBbI

Conepxanue
0003HaYECHUS

IIpaBuna npuMmeHeHus

=
e

S

2

KomnaktHoe mpexncras-
JICHUE MHOKECTBa HOCH-
Tenel MaHHBIX OJUHAKO-
BOT'O BHJA:

JTOKYMEHTBI

JOKYMEHTBI, BBIIOJI-
HEHHBIE BPYYHYIO

nephoKapThI

MAarHuTHBIC JICHTHI

nepQoIeHTHI

[Ipumensiercs, korma ka-
’KJI0€ U3 0003HAYEHHBIX
MHOKECTB HOCHUTEJICH
TaHHBIX 00JIamaeT ormpe-
JIeJIEHHBIM HabopoMm
CBOIICTB M HMeEET JIWHHUH
IIOTOKOB OJIHOI'O BHIA H
HaIpaBJICHUs
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3.12.5 Ilpumepbl BBIMOTHEHUS CXEM JaHHBIX, MPOTPaMM, alIropuTMa pPadOThI
CUCTEMBI, B3aUMOJICHCTBUS MMPOTrpaMM, PECYPCOB CUCTEMBI U alrOpuTMa paboThl yCT-

pOICTBa MpUBEAECHBI HA pUCYHKax 3.27-3.33.

BankoBckue yeku |

Bu b1 1eH eKHBIX
MOCTYIUICHHH OT
npoJaxu ONJIeToB

Ionyuyennsle
IO oY Te

IIposepuTts
JIeTall 1
UCIPAaBUTh
omunodku

CKHX YEKOB, MOJI-

JeXKalKUX BO3BPATY,
M CyMM J1JIsl 311071~
Henus Gopm 6aH-
KOBCKHX YEKOB

Ilepecopru-
POBKa «Iyc-
TBIX» OAHKOB-
CKHX YEKOB,
MOIJIKAIINX
BO3BpATy

BankoBckue
YCKH

T

CJI0KHUTH UTO-
rOBbBIC CyMMbl
U COCTAaBUTh
CITHCOK

«ITycrbie» 6aH-
KOBCKHE 4eKH

IepecopTupoBaHHbIe
OaHKOBCKHE YEKH,
HOUIeXKAIIE BO3BPATY

— T

Crucok OaHKOBCKUX
YEKOB, MOJIEKALINX
BO3BpATy, U CyMM JIJIs
3aI10JIHCHHUA l'lyCTbIX
0OaHKOBCKHX 4EKOB

\/K'

Daiin

HTorosbie cyMMbl

Bhecru cymmy
B IyCTOH 4eK
U3 CIHCcKa

Hrorossie

CYyMMBI

3arnoJHeHHbIC
((l'lyCTble)) YCKH

CJI0)KHUTh UTOTOBBIC
CYMMBI U COCTaBUTb
CITHCOK

BankoBckue yeku

Pucynok 3.27 — CxeMa maHHBIX

OTCYTCTBYIOT»

bankoBckue Bujsl 1eHeXHBIX IIpouects Bugs! nenex-
YEKH MOCTYIUICHHUH JIOKYMEHT HBIX IOCTYILIE-
OT NPOJAXH OMIIETOB HUIi OT Ipoja-
KM OMIIETOB
Baecrtu HomMep
Perucrpauns
KJIMEHTA
BUJIOB Jie-
B CyMMY
HEXHBIX
MOCTYIUICHHH
bankoBckue \l/ \l/ \l/
YeKU
/F
— Crucok 6aHKOB- IIncbmo «buiteTst Bunerst

JJIs1 OTIIPAaBKA
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Hauano

IIPOrpamMMBbl

Apudmernye-
cKkast 00paboTka
BHYTpu OBM

ITepenaya pe-

3yJabTaTa B 3a-

TIOMHHAIOIIIEE
YCTPOMCTBO

OcraHoBKa Iporpam-
MBI 110 Py4HOMY Hepe-
3anycky. BosBpatuts-
Csl K MECTY IIOSIBJICHUS
OmMOKH W TONpodo-

ITepenaya
ycnemrHa?

BaTh CHOBa

Ja

Ilepenats pe3ysib-

TaT U3 3alOMHU-

HAIOIIEr0 yCTPOii-

crBa [I9BM
o KonrtponsHas
epenaya
pen nepenaya

ycnemrHa?

C OcTaHoBKa >

Pucynok 3.28 — Cxema rpaduueckas
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Bxon

nnnpanu3anys,
IIepBbI€ BXO/IHbIE
JlaHHbIE, IIepBast

BbIOOpKa
Muannpanu3anys
O61mee ypoBHs N
N
VposeHs N Waurmanusanust
¢aiina ypoBHS 1
1
N
VpoBeHs : -:1 HHI/IL[I/IaJ'[I/I?,?LH/Ii[
dbaitia ] YPOBHS
1
Hopmansnas o6pa- Hopmainsnas o6pa- Hopmansnast o6paborka
6OTKa JaHHBIX, 6OTKA JIaHHBIX, JTAHHBIX, BXO[HbIC
BXO/IHBIC JJAHHBIC BXOJTHBIC JAHHBIC JIaHHBIE, BEIOOpKA
1 moka
HE U3MCHSETCS
Bei6opka <--—— 3asepmenne
ypoBHs 1
1 moka
HE U3MCHSETCS
3aBeplueHue
Br16opka <- -— p
ypoBHs 1

N TI0Ka He u3Me-
HSIETCSI

1 moka
HE U3MEHAETCS 3aBepiieHne

ypoBHs N

3aBeplLeHue

Pucynok 3.29 — Cxema nporpaMmsl
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Br13oB

Hauaro 3akaza
Ha TOBApbI

0TOOpaKEeHUSI

HauansHoe oTo-
OpakeHue ISt
3arpoca OIucu

3anpoc BXoa-

HavanpHas 06paboTka

JaHHBIX

Iudp noxynare-
1151, 1P TOBapa,
KOJINYECTBO

HBIX JTaHHBIX

Oumnbku BBOJA,
OTBET Ha
3arpoc

%

KonTponbHsIii 3ampoc
OIMCH, pacnpeielieHue

TOBapoB

3anpoc

ITposeputs
3aKa3

CrienmduypoBarts
3aKa3

JlanHbie
0TOOpaKECHUSI

Daitn

TOKYyIaTeIsA

Bpemen-

3aka3 mim
3ampoc?

3akas3

®aiin ToBa-
POB, BHECEH-
HBIX B OIUCh

HBIH (aiin
3aKa34yuKa

O6pabotka 3akaza

R
N

daiin ToBa-

POB, BHECEH-
HBIX B OIUCh

N~

AN
N

Cuera

O0paboTka HaKIaIHBIX

( Konen pabotsr )

Pucynok 3.30 — Cxema anroputma paboThl CUCTEMBI

Daiin
HpI/IHﬂTbIX
3aKa30B

N




Wndopmanms
OT JIATYMKOB

3

ABTOMaTHYECKOE OIIpe-
JIeJIEHAE MapIpyTa

MapIipyra

Talimep HCTUHHOTO
BPEMEHHU

Hnrepdeiic «uenoBek-
MallIuHa

/

Y

N nesTHyHOCTh ) E ;

L

P

JloronHeH!e TONET-
HBIX IIJIAHOB

CoBmajgenue
MapIipyra

JloronHeHne

MapIipyra

nepeaayda ynpasiaeHus (IOCTOSHHAS)

e

Jucrueit ><7

Ornpefenenue Map-
HIpyTa BpyqHYIO

baza nan-
HBIX Map-

HIPYTOB

nepeaya yrnpasJjieHus (BpeMeHHas)

TTonér-

I1IJIaHbI

HBIC

IIpoueccop
JucIies

nepeaya yrnpasiieHus (IpepbIBaHue)

Pucynok 3.371 — CxeMa B3auMOJEHCTBHUS IPOTrpaMM
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Tabnuua
MPOBEPKH
JIOCTO-
BEPHOCTH

Paboumii K I'naBHBII
aii < > OpPEKTHPOBKA < > it

Otuyer

Daiin
TPaH3aKIUH

Crucok omudok

Pucynok 3.32 — Cxema pecypcoB CUCTEMBI

Haugano

b4

®DpOHT cHrHa-
J1a U3 KaHana
CBAZU
npumen?

®daza curaana
OoTCTaer
OT TakTOB?

®daza curaana
orepexaer
TaKThI?

Her

BBon nmmynsca Ha cymMMu-
PYIOILMIA BXOJ HHTErpaTopa

BBox ummynsca Ha BbIUU-
TaIOIIUH BXOJ MHTETpaTopa

Wnterparop
3a1oJIHeH?

Wnterparop
3aIoJIHeH?

CaBur (a3bl TAKTOB IPHU-
€MHHKa B CTOPOHY OIlepe-
KEHUS

Caur (a3sl TAKTOB
MIPUEMHHKA B CTOPOHY
OIEPEKECHUS

VcraHoBKa reHeparopa
B MCXOIHOE MOJIOKECHHE

( Konen )

Pucynok 3.33 — Cxema anroputma pabOThl yCTPOHUCTBA




3.13 Cxema coequnenmuii (34)

Cxemy coenMHEHMI pa3pabaTbiBalOT ISl MPOU3BOACTBA MOHTAXHBIX pPaloT.
Ha cxeme n300pakaroT Bce YCTpOWMCTBA, 3JIEMEHTHI, TPUOOPHI, anmapaThl, X BXOJ-
HBI€ U BBIXOJIHBIE 3JIEMEHThI COCIUHEHUN U OTXOMASIINE OT HUX TPOBOJHUKH.

YcTpolicTBa 300pakatoT B BUJIE PSIMOYTOJbHUKOB WJIM YIPOILIEHHBIX BHEII-
HUX OYEPTAHMI; AIEMEHTHI, MPUOOPHI, anmapaTbl — B BUJIE YCIOBHBIX I'padruecKux
o0o3HaueHuM, yctaHoBieHHbIX cTaHgaproM ECKJI, npsMOyroibHUKOB U YNPOILIEH-
HBIX BHEIIHUX ouyepTaHuil. OKoji0 n300pakeHU yKas3bIBalOT MO3UIIMOHHBIE 0003HA-
YeHUs], IPUCBOCHHBIE UM Ha MPUHLUIHAIBHON CXEMe.

BHyTpu ycnoBHBIX rpaduueckux 0003HAYEHUM YCTPOMCTB, AJIIEMEHTOB, INpH-
OOpOB M ammapaToB M300pa)kal0T BXOJHbBIE U BBIXOJHBIE AJIEMEHTHI COCIMHEHUM.
PacnionosxeHue 3J€MEHTOB COEIUHEHMM MPUMEPHO AOKHO COOTBETCTBOBATH MX
JEHUCTBUTENBHOMY PACHOJI0KEHHUIO B YCTPONCTRBE.

IIpumep BbITIONHEHUA cXeMBbI D4 MMOKa3aH Ha PUCYHKE 3.34.

IIpaBas cTeHnka JleBas crenka
(pazBepHyTO) (pa3BepHyTO)
AN \

< - 12
A
2-1
XS2
C2
-
XS$1 R1
>—l
_ GBIl |

PR -4
Il VD1 A 3-1 9;4—

X712

Pucynoxk 3.34 — Ilpumep BbINOTHEHUS CXeMbI coeuHeHH (D4)

3.14 Cxema noakaodenus (I5)

Ha cxeme moka3blBaroT BHELIHEE MOAKIIOUEHUE U3AENHs U n300paxaror ca-
MO U3JeJHEe, €r0 BXOAHBIE U BBIXOJHBIE 3JIEMEHTHI (COCIUHUTEIHN, 3aKUMBI U T. II.),
a Tak)ke MOJIBOJUMbIE K HUM KOHIIBI ITPOBO/IOB U Kabeseil BHEIIHEr0 MOHTaXa; OKO-
JI0 KaXXJI0T0 MOMEUIAIOT JaHHbIE O MOJIKIIOYEHUU U3Jlenus (XapaKTepUCTUKU BHEUI-
HUX 1enei, aapeca). CoeIMHEHUsI U UX COCTABHBIE YaCTH HA CXeMe M300pakaroT B
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BHJIC MPSIMOYTOJIbHUKOB, a BXOJHBIC ¥ BBIXOJIHBIC 3JIEMCHTHI (COSIUHUTEIIN) — B BH-
Jie YCIIOBHBIX Tpaduuecknx oOo3HaueHUi. JlomyckaeTcss M300pakaTh U3IEHUs, a
TaK)Xe BXOJIHBIC M BBIXOJHBIC 3JICMCHTHI B BHJIC YIPOIICHHBIX BHEIIHUX YCPTEIKEH
(pucynox 3.35).

2 g % osp
L S AE oaB o
411380 B, 50 'y a NG NS &
g = |8 2|5 &
=2 |2 Z|S&
[a W M =] M =
52
= A [o &4
A 0
|_ol_2_o3] X2 | S 5
o o ]|
il I
S| X =P-X2:1 =P-X1:1
ST ST
Il Il Il X1
o]
T =s2xt
oy 2| =P-x2
2 ]
= (o]
- =
oy =
PIIM 50 mm” _ =
TAL 2 oA
ISl slis 5
T T X1 X1 x Tl
5T 67 o3| x1 |=p-x1:1 =G-x1:1[[] 3 0
Il
M _ﬂ— | I S A |
0 o
=P-X1:2 =G-X1:2

\
KHP 340 yv®

PucyHok 3.35 — [IpuMep BBIIOJIHEHHS CXEMBI TOAKIOYEHNS 3JIEKTPUYECKOr0 Hacoca

Ha cxeme HE0OXOJMMO yKa3blBaTh IMO3UIIMOHHBIC O0O3HAYCHHS BXOIHBIX M
BBIXO/IHBIX 3JIEMEHTOB, PUCBOCHHBIC MM HA MPUHITUITHATBLHON CXEME HU3ICITH.

Oxono YI'O pa3zsemMoB jomyckaeTcs yKa3plBaTh X HauMeHoBaHue. [IpoBoga u
Ka0enu Ha CXeMe TOKa3bIBaIOT OTJCIbHBIMHU JIMHHSAMHU. Pa3pemiaercs yka3bIBaTh B
Buge YI'O Mapku, ceUeHHs] U TIPH HEOOXOIUMOCTH PACIBETKY IPOBOJOB, a TaKKe
MapKH KaOelel, 9uciio, CeYCHHE W 3aHATOCTh KWI. B 3TOM cilydae Ha 1mojie cXeMbl
9TU 0003HaYeHUs pacu@poBbIBatOT (pUCYHOK 3.36).
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KHP3 30x1,5 mm? H
KHPD 7x1 mm® | 5 |
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- o 10 4 o o PRSI 10 4
2 25| 9 9 18| 9 7.9 LUP20M33LLT
.3 24| 8 8 17| 8 6| 8 > 1
B,7, o ToB (18,7, Sl.7, 2| /7 KHP3 3x10 mm?
6 6 15|, 6 27| .6 > 44
N .5 _ )
70 5 .5 14| 5 9| 5 _ > 3
1 4 4 13| 4 41 4
P 2| 3. 3 12 3. 3| 3
e 21| 2 2 1] 2. 2| 2
4 200 1 1 0 1 1.1
DLO
6
*——oe
7
*——o
OL.
DLO
10
*——o
Howmep § E Xapakmepucmuku yenu Howmep § E Xapakmepucmuku yenu
Kabens S 3 Kabeng| § 3
T X T %
9 1..3 2208, 500y 1 MNumarue @; ®,
1...6 2208, 500y 23 2 MMumarue @
7 Brokuposka BH 3 MNumarue @,
89 150B 6rioKuposeKa 3afnycka 4,5 | Koxmporb moka (+) ip.2
10 Brokuposka BH 1,2 110B, 50y numanHue momopa Bl
11...13 | 2208, 5000y 3 110B, 50y, cueHan “Okeusearn. aHmeHHb!”
14 3emns 4 110B, 50y, cueHan “AHmMeHHb!”
12 15 KoHmporibHbiii mok 28 5 |-110B
16, 17 | BpemenHas 6riokuposka +220 6 +110B OKkeusaneHmMHasi cmaHyusi
18, 19 | 2208, 80Iy 7 | +110B
20, 21 | 2208, 5001y, 8 +110B AHmerHa
22 Brokuposka BH 9 +110B (¢ npuGopom 3/[])
23 KoHmporibHbill MoK ebinpsamumenst 1 Qeubaiowiast
24, 25 | Briokuposexa kaHana 44 2 Banyex 1Y
26 CHuxerue BH 3 Kormporne BH
27, 28 | Bbicokoe HanpspkeHue

Pucynok 3.36 — Cxema NOKIIIOYEHHS C TaOIHUIIEH XapaKTEpPUCTUK IeTeit
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3.15 O6mas cxema (96)

Ha cxeme n300pakaroT yCTpONCTBa M 3JEMEHTHI, BXOJSIIUME B KOMILUIEKC, a
TaK)Ke COEUHSIONINE UX TPOBOJA, )KIYThl U Kabelu. YCTpOoWCTBa U 3JIEMEHTHI U30-
OpaxkaloT B BUJE MPSAMOYToJIbHUKOB. JlomyckaeTcss n300pakaTh 3JEMEHTHI B BHJIE
YCIOBHBIX rpaduyeckux 0003HAUCHUM WM YIPOUIEHHBIX BHEIIHMX yepTexen. Pac-
noJiokeHue rpaduueckux 0003HAYEHUN Ha cXeMe JOJIKHO MPUMEPHO COOTBETCTBO-
BaTh JICICTBUTEIBHOMY PACIOJIOKEHHUIO YCTPOUCTB U DIIEMEHTOB B U3JEIUU.

3.16 Cxema pacnoJioxxeHust

Cxema pacroyioKeHHsI OTIPEIeNIIeT OTHOCUTEIHFHOE PACIIONIOKEHNE COCTaBHBIX
qacTel u3zenus, a Mpu HEOOXOAMMOCTH TaKXke KT'yTOB, MPOBOJIOB, kKabenei. Ha cxe-
Me M300pa)karoTCsl COCTABHBIC YacTH W3JCTUS M TIPU HEOOXOIUMOCTH — CBSI3H MEXKIY
HUMH, 2 TaK)Ke KOHCTPYKIIHS, IMOMEIICHUE WM MECTHOCTh, HAa KOTOPBIX 3TH YaCTH
pacnosiokeHbl. COCTaBHBIC YaCTH M3/EIUS H300pakaroT B BHJIC YHPOIICHHBIX BHEIII-
HUX YEPTEIKEH WM YCIOBHBIX rpaduuecKrX 0003HAYCHUI, KOTOPHIC PACcIoIaraloT B
COOTBETCTBHH C JICHCTBUTEIBHBIM pa3MEIICHHEM YacTCH W3/enus B KOHCTPYKIIUH
WJIU Ha MECTHOCTH (pucyHok 3.37).

JlormyckaeTcs BBITIOJHATH OT/ICIbHBIC KOHCTPYKIIAU, a TaK)Ke U300pakaTh pas-
pe3bl U JaBaTh aKCOHOMETPHYECKOe M300pakeHue yctpoiicTBa. lIpaBuna BbIMOIHE-
HUS 4YepTeXeH OJKryToB, KalOeled ¥ MPOBOTOB JUII OTHUX CXEM YCTaHOBJICHBI
I'OCT 4.414-75.

Lijum AumaHUR

Feociam GannackRe PeO2

LI TOLE0EREL
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“ \ '5 Hadenue
(-: }
|

’ InermpodaUEament 40-72 SNERMPO0eK &M ENL

I‘ BHepamo P20 “

Pucynok 3.37 — CxeMa a5ieKTprudecKasi pacroaoKeHUs 3JIEKTPOCBAPOYHOTO MOCTa
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3.17 Cxembl dy1eKTpUYecKue HU(PPOBOil BHIYNCIUTEIbHON TEXHUKH
U MUKPONPOLECCOPHBIX CHCTEM

3.17.1 CTtpyKTypHBIE CXeMbl UMEIOT OYKBEHHO-IUPpoBOil koj 1. DyHKIHO-
HaJbHBIC YACTH HA CXeMaX M300pakatoT B BUE NMPSIMOYToJIbHUKOB. Jlomyckaercs: n3o-
Opaxxatb pyHkimoHanbHble yacTu B Bujue YI'O B coorBercTBuu ¢ 'OCT 2.708-81
(Tabnuia 3.24).

Tabmuua 3.24 — YI'O ais cTpyKTYPHBIX CXEM BBIUUCIUTEIBHON TEXHUKH

O603HaueHue [Ipumenenue
- 0.25H
W =
e — u
% / VY CTpoiicTBO-HOCUTEND JaHHBIX — epdokapTa
=
= Y CcTpoNCTBO-HOCHTEND JaHHBIX — IepdosieHTa
— _—
=
— _—

60°

Haxonurens Ha MAarHUTHOM KapTe

L

@ HakomnuTenp Ha MATHUTHOM JICHTE
% HakomnuTenb Ha MArHUTHOM JTUCKE
(jE Hakonutens Ha MarHUTHOM OapabaHe

= 3anoOMHUHAIOIIEE YCTPOMCTBO

CE[ BusyanbHoe ycTpoOICTBO BBOJIa — BBIBOAA

I [leuwaTaromiee ycTpoicTBO
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B cxeme YI'O nomkHbI OBITH yKa3aHbl HAUMEHOBAHUS KaXI0M (PYHKIHMOHAIb-
HOM YacTu M (WIKM) ee TUN WIK yclioBHOe oO0o3Hauenue. Hax YI'O nmomyckaercs ne-
JIaTh TIOSICHUTENIbHBIC HAATHUCH (pUCYHOK 3.38).

OYHKIIMOHAJIbHBIE YAaCTU U JIMHUU B3aUMOCBSI3U M300pa)katoT JIMHUSIMHU OJH-
HAaKOBOM TONUIMHBL. DYHKIIMOHAJIBHBIE YACTU JOMYCKAETCS BBLACIATH IITPUXITYHK-
TUPHOU WIM CILIOIIHOM JIMHUEM.

Pasmep H BoiOupaercsa u3 psaga 10 mm, 15 MM u nanee depes 5 mm, a pazmep
L=15H.

Crotika C100
/ OneparusHas
<HYJ'II>T YIPaBICHHA ITpoueccop HAMATE
I1Y200 Brox B400
Bbaok b406
\
Croiika C101
bmox 401 My nerumekcHsii kanan  biok b402
CenexkTopHBIH CenexkTopHBIH CenexTopHBIH My IbTUIICKCHBII
KaHan 1 KaHax 2 MOAKAHAT MOAKAHAT
T — ]
v
v
1 FS1501 B/P |— farame |
EC-5050 coctosanus 1
—_
T ]
v
v
— TUT 150M  |— flarix L
EC-5050 COCTOSIHHSA
—
‘— EC-7032 | S
cocTosHuA 1
—
Jaruuk .
cocTosHuA 1

Pucynok 3.38 — Cxema anexkrpuueckas ctpykrypHas [[D9BM

[Ipu BBIOJHEHUM CTPYKTYPHBIX CXEM MHKPOIPOLIECCOPHBIX CUCTEM HE00XO-
IUMO M300pakaTh MPSAMOYTOJIBHUKU JJIsI BCEX BBIMOJIHEHHBIX (PYHKUIMA B JaHHOU
cucteMe. [locne dYero MTPUXMYHKTUPHOW JHUHHEN BBIICIUTH (PYHKIMOHAJIbHbBIC
YacTH, BBITIOJIHIEMbIE MUKPOTIPOLIECCOPHBIM yCTPOUCTBOM Uiu MUKpOIIDBM. DT0
MO3BOJISIET HArJISAHO YTOUHUTH, KAKUE (PYHKIIMHU BBIMOJHSAIOTCA MPOrPaMMHO, a Ka-
KM€ allapaTHbBIMU cpelicTBaMu (pUcyHOK 3.39), 4To B CBOIO OUY€peab CIIOCOOCTBYET
0osnee rIy00OKOMY MOHMMAHMIO MPOIECCOB, MPOUCXOAIINX B JJAaHHOM MHUKpPOIPO-
LIECCOPHOM CUCTEME.
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3.17.2 OyHKUMOHAJIbHBIE CXEMbl HMMEIOT OYKBEHHO-IIU(GPOBOM  KOJ
J2. OyHKIMOHAIbHBIE YACTU M3/ENIUA Ha CXeMe HM300pakaroT B BUJE MPSMOYTOJb-
HUKOB (puCYHOK 3.40), a IBOMYHBIE JOTUYECKHE HJIEMEHTbl — B COOTBETCTBHUU C
I'OCT 2.743-91 (pucynoxk 3.41). JlonyckaeTrcsi pyHKIIMOHAIbHBIE YaCTH U300paKaTh
B Bujie YI'O, npuBeneHHbix B Tadnuie 3.25.

Pasmep H BoiOupaetcs u3 psaa 10 mm, 15 MM u ganee uepe3 5 M, a pazmep

L=15H.
t 1
A

A
4 28 8 FK
crk LI
Q Q 0 RI N
KP cix co o
16
40
A7 B
D D
[HT13Y MK
9
797/1(? 4 ok
p bBMY o
Fl
BYP 8 BC

1 — mentpaiibHblil npoueccop; BMY — 6110k MUKPOTIPOLIECCOPHOTO YIIPaBJICHMUS,;
[I13Y" MK — nocrosiHHOE 3aII0MHHAIOIIEE YCTPOUCTBO C MporpaMmmMaMu padoT;
KP — xoHBeliepHbIi perucTp

Pucynok 3.40 — Cxema snexTpuueckast GyHKIIMOHATbHAS
MUKPOMIPOLECCOPHON CUCTEMBI
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Tabmuua 3.25 — YI'O ana pyHKIIMOHATBHBIX CXEM BBIYUCIUTEIHLHON TEXHUKU

O603HaueHue [Ipumenenue
N KomOunanmonnsii 3meMeHT (obmiee 000-
3HA4YCHHE /IS DJICMEHTOB THIIA CBEPTKH, U3-
; 0,25H OupaTenbHOU CXeMbl, HudpaTopa u ap.)

Hemmudparop

Perucrtp cnsura

CyMmmarop Ha JBa 4yuciia

0,25H
=
p=
)
1 = DIIeMEHT TTaMsITH
5 MM
—
N
n IIpuopurernas cxema
1
p = IIpuopurernas cxema

CyMMmarop Ha n gncen
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Jlonyckaercs YI'O GyHKIIMOHANBHBIX YacTel moBopaunBath Ha 90°, a Tak-
e COBMeIaTh 0003HauYCHUS! (PYHKIIMOHATBHBIX YacTeW, €CIM BXOJbl OJHOW MOJI-
HOCTBIO COOTBETCTBYIOT BX0JaM Jpyroit (cMm. pucyHok 3.41). Buyrpu YI'O yka3biBa-
10T HAUMEHOBaHKHE (YHKIMOHAIBHOM YacT U (UK) yclioBHOE o00o3HaueHue. Hanme-
HOBaHUE U 0003HAUeHUE (PYHKIMOHAIBHBIX YacTel, N300pa’KEHHBIX MPSAMOYTOJIbHU-
KaMH, PEKOMEHIYETCS BIHCBHIBATh BHYTPH MPSAMOYTIOJBbHUKOB. COKpalleHHbIE WU
yCIIOBHbIE HAUMEHOBAHUS JIOJKHBI ObITh MOSICHEHBI Ha MOJIE CXEMbI B COOTBETCTBUU
C pucyHKoM 3.41.

K ALIM (1...12p — nHcpopmaLuoHHble, 13p — S (3HaK), 14p — «CTpob», 15p — «ITyck»)

DD1 DD2 DD3 DD4
K1551D3 K1550D4 1 KsgouP12 | Kssguptz
ow oo [ po| MPr Qo= po| CPr fqol=
A0 g 01 A0l g 2 Ipy o1 21 110y Q7 21
02 A1 3 p2 Q2 22l L ) Q2 2]
ATl o 03, | Alipp 4 D3| |12 D3
04 5 D3 Qrpgl [13 D8 Q37
06, V1 D5 Q5| | D5 Q5
A3 07 D6 Q6 =1 D6 Q6
09 v . o7| e o7 a7
10 - 128 o 123 o
. 11 V3 25 gy VB g2
A6l 1 12 l 14__pp 14 |gp
A7 Iy v4 ¢ ] ¢ [
V2 — 18 o
e 18 Lg 3np<f R 3I'Ip?
K155/1H1
1 |0O5A 8 wA
3MBB 3MBB | ——
T YTBB 5 Ly
16 LA

Pucynok 3.41 — Cxema snektpuueckas (yHKIIMOHAIbHAS OJI0Ka IenndpaTopos

Ecnu He0OX0UMO YTOYHUTH COOTBETCTBHE BXOJIOB U BBIXOJIOB OIPECIICHHBIM
JacTsM (QYHKITMOHAILHON YacTH, COCTABHBIC YACTH MOKA3bIBAIOT TOPU30HTAIbHBIMH
JUHUSAMHU ¢ orpaHuuuTeasMu. Pacnonararor auauu Han (wim) nox YI'O coctaBHO#M
gacT (pUCYHOK 3.42).
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D(00-31)

Cwmem. (00-31)
Ycran.
CoOpoc
Cxema HayaJlbHON YCTaHOBKHU
+1
F S 00 CTICM 07
baza (03-11)
06 | 07
03 11V 00 07
00 11 IlepenonH.
F—> RGA
3anuch
UreHue S
00 31
00 RAM
11
Casur 00 31 RGD31
F % 7 RGD
1 ] |
' 00 15 "16 31"
TakT
0,00 0,15 | 1,00 |, L15
|

Cxema DCEMS MS
CUHXPOHM3ALU 00 15

QF/% | JAII(00-15)

PucyHok 3.42 — ®parMeHT CXeMbI 3JIEKTPUUYECKON (DYHKITMOHATHHOM
1u(ppoBOro ycTpoiicTra

3.17.3 IlpunnunuanbHbie CXeMbl UMEIOT OykBeHHO-LIM(poBoi kox 3. JIBo-
WYHbIE JIOTHYECKHE 2JIEMEHTHI HA cxeMme n300paxaroT B Bujae YI'O, moCTpOeHHBIX 11O

npaBuiam, yctaHoBiaeHHbIM ['OCT 2.743-91 (pucynok 3.43).
Homepa KOHTaKTOB yCTpOMCTB yKa3bIBalOTCS HaJ JUHUSIMU CBSI3U PSIIOM C CO-

OTBCTCTBYIOIIIUMHU VI'O norndeckux 371eMEHTOB.
HpI/IHL[I/IHI/IaJIBHaH cxeMa ¢ 0003HAaYECHUSIMH DJIEMEHTOB LII/I(I)pOBOﬁ BBIYUCIIN-

TEJIbHOM TEXHUKH MOKa3aHa Ha puUCyHKe 3.44.
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§ § O603HaqeHUe Bpemsi, MKc
£9 cueHana
° 00 01 02 03
1 TAKT H H H
I = I~ Em— Em—
3 YCTAH /
4 CMEILL(00-07) (
5 CT2CM CcM CM |+1 M2
6 BA3A(03-11)
7 RGA BA|3A+ | CM EAlZAT TChwivT
8 TMEPETOJIH
9 D(00-31)
10 3AMMCH T
11 YTEHUWE
12 RGD
13 DCE MS e
14 DI1(00-15)
15 CBbPOC
: -

PucyHnok 3.43 — Bpemennast quarpamMma paGoThl UGPOBOTO YCTPONCTBA,
MIPUBEJECHHOTO Ha pUCYHKe 3.42

[Ipu Gonbmioi rpaduueckoil HACHIIIEHHOCTU JIMCTOB JOIMYCKAaETCS JEIUTh
MoJI€ JINCTA Ha KOJIOHKH, PsI/Ibl, 30HBI MM MPUMEHSITh MEeTOJl KoopauHat. [lpu ne-
JIEHUHM TIOJIs JIUCTA HA 30HbI KOJOHKM 0003HAYAIOT MO BEpXHEW KPOMKE JICTa Clie-
Ba HANpaBO MOPSJKOBBIMU HOMEPAMU C MOCTOSHHBIM KOJHUYECTBOM 3HAKOB B HO-
mepe (00, 01, ..., 10, ..., 20), a psabl — IO BEpPTUKAJIU CBEPXY BHHU3 MPOMUCHBIMU
OykBamu JaTUHCKOTO ajipaBuTa 3a uckiatoyeHueM OykB / U O B COOTBETCTBUU C
pucynkom 3.45. IllupuHy KOJOHKM MNPUHUMAIOT PAaBHOW IIMPHUHE MUHUMAJIbHOTO
ocHoBanus noist YI'O anemeHTta, a BBICOTY psila — paBHOM MUHHUMAaJIbHON BBICOTE
YI'O. O6o3HaueHuEe 30HBI COCTOUT U3 0003HAUCHUS psAla U 0003HAYECHHS KOJOHKH,
Hanpumep B0O1, C10.
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3.18 Cxembl B TexHn4yeckoii JokymenTannu ACY

OO61mue TpeOoBaHMs K BBINOJIHEHUIO CXEM B TEXHUYECKON JokymeHTauun ACY
yctanaBinuBaeT ['OCT 24.302-80, cormacHO KOTOPOMY KaKIbId THII CXEM HMMEET
cBOM koI: pyHKIMOHANBHAS (KOoA 4A), opraHu3alMOHHON CTPYKTYpHhl (kKoxa 4b), aB-
tomaTtu3auuu (kox 4B), npunnunuansHas (koa 4/1), cTpykTypHasi KOMIUIEKCa TEXHU-
yeckux cpeacts (koa 417), coeAMHEeHU BHEIIHUX MPOBOJOK (ko1 4E), moakitoueHui
BHEIIHKUX NMPOBOAOK (ko 4)XK) u ap.

TpeboBanus k cxemaM u npuMmeHseMbiM YI'O periaMeHTUPYIOTCS :
I'OCT 2.702-2000, I'OCT 2.708-81, 'OCT 19.002—80 u I'OCT 19.003-80.

YcnoBubie rpaduueckue 06o3HaueHus TexHuueckux cpenacts ACY B cooTBeT-
ctBuu ¢ 'OCT 24.303—-80 mpuBenens! B Tadauiie 3.26. Pazmepst YI'O ycTaHOBIICHBI:
b=1,5a;a=10(15; 20 mm). Conep>kanue cooOIIeHNN U(WTN) CUTHATIOB YKa3bIBAIOT
YCIOBHBIMU 0003HAYEHUSIMU Ha CBSI3AX MEXIY DJIIEMEHTAMH CXEM.

Tabmuma 3.26 — [lpumepbl 0603HAYEHUS TEXHUUECKUX CPENICTB

O0o3Hauenue Haumenosanue

1,.2a

KowmmiekcHoe yctpoiicTBo (o01iee 0603HaueHHE)

1,26

>

YerpoiicTBo (0011ee 0603HaueHue)

0.2a

>

[udposas BerUMCIUTENbHAS MallIMHA

0,2a

Mamvna nep$opaiOHHOTO BEIYUCIUTEIEHOTO
KOMILIEKCa
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[Iponoinkenne Tadauuel 3.26

O0o3HaueHue

Haumenosanune

0.2a

>

V

AnHanoroBas u aHajaoro-uppoBas MalinHa

]
(\]n
S S
o )
Y CTponCTBO TEPMUHAIBHOE
b
S b
(=)
YCTpOHCTBO MOATOTOBKH TAHHBIX
S
0,2a
1
S Creunanu3upoBaHHasi BEIYMCIUTENIbHAS MAIlIHA
b
@ [ [
Mopynsrop, nemonyiusartop I'OCT 2.737-68
b
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[Iponomkenue Tabiuibl 3.26

O0o3Hauenue Haumenosanue
S | Cranius TenedoHHAs aBTOMAaTHYECKas, HAIpUMED
AJIIEKTPOHHOMN CUCTEMBI
b I'OCT 2.739-68

0,7a
X

CraH1Ms TOMCKOBOIO YCTPOMCTBA
I'OCT 2.754-72

0.9a

2

X
0,5a

Tabmo a1 BeI30Ba MepcoHaIa

0,5a

BrraucnuTeabHBIN KOMIUIEKC

ATl . .
[lepenatonuii aOOHEHTCKUM MYHKT (Ha HECKOJIBKO
YCTPOMCTB)
*~—>
Q Haxkormurens, Ha MAarHUTHOU JIEHTE
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[Iponomkenue Tabiuubl 3.26

O0o3Hauenue Haumenosanue

\ / YCTpolcTBO ynpaBiIeHUS! HAKOTTUTEISIMU

Q

BriBogHO€E neyaTaroniee ycTporucTBO

a
0,3a

Yeprexublit aBTOMAT (TpadoroCTpOUTEND)

YCTpOoCTBO CONPSIKEHUS

BrruucinurenbHas QJICKTpOHHAs KJIIaBUIITHAA
MallluHa

Konuentparop
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[Iponomkenue Tabiuibl 3.26

O0o3Hauenue Haumenosanue

@ Y CTpoiCTBO 3alIUTHI OT OITHOOK

KonupoBanbHO-MHOKHUTEIHHOE YCTPOHUCTBO

O‘O

[Ipoueccop

3.19 I'padmueckuii MaTepuas JMIVIOMHBIX padoT

['paduueckuit MmaTepuan JUIIOMHBIX paOOT BBIMOJIHSAETCA B BUJE TJIAKATOB IO
I'OCT 2.605-68. Ha mimakaThl MOTYT BBIHOCUTHCS MaTeMaTuueckue (popmysibl, Tad-
JUIBL U BCE BUABI MILTIOCTPALUMI: YEPTEKH, CXEMbl, FPAPUKU, OCUUIUIOIPAMMBI, LUK~
JI0- ¥ TAaKTOTPaMMBbl, SKpaHHbIe (OopMbI, poTorpaduu u T. 1. [Inakaram npucauBaeT-
cst AByxOykBeHHbIN KOJ [1JI M OHM BBIMONHSIOTCS B COOTBETCTBUU C TPEOOBAHUSIMU
pazzaesnoB 2 u 3.

Kaxnplii miiakar I0MKeH MMETh Ha3BaHue. Ha3BaHMs BceX IUIAKATOB BBINOJI-
HSIOTCSI €TMHOO0PA3HO, T. €. BBICOTA OYKB, TUN LIpUQTa, TONIIUHA JIUHUN U KOHTpa-
CTHOCTb Ha BCEX IUIaKaTax JIOJKHBI OBbITh OJMHAKOBBIMH.

VYroBoi mtamMn pa3Meniaercs Ha 000pOoTHOM cTopoHe ImakaTa. [Ipu BbImo-
HEHUHU IUJIAKATOB C MOMOIIbBI0 rpaduyeckux ycTpoHcTB BbiBoAa [I9BM yriosbie
LITAMIIbl ¥ BCE HAJNKMCHU BBINOJHSAOTCS ToJbKO Ha II9BM. Jlomyckaercs yrioBble
LITAMIIBl BBIIIOJIHATH B BUJIE OTAEIBHOTO JOKYMEHTA COOTBETCTBYIOIIETO pa3Mepa U
aKKypaTHO HakJeMBaTh Ha 0OOPOTHOM cTOpoHe miakara. [lpu 3TOM Bce HaANmUCH U
3anojaHeHue rpad yriaoBoro mTaMiia BHITOJHSIOTCS TOJIBKO € MOMOILBIO MPUHTEPA.

[Ipumep odopmiieHust nuLeBo U OOOPOTHOM CTOPOH IUIaKaTa MPHUBEACH Ha
pucyHke 3.46.
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Monens podora SCARA

ITepBoe n BTOpOE 3BEHBA
Y

~
b~
BN
b
~ / [0
A%y

19
7h
A

z \

x = f(q1-912:0,1) = Lycosq, + L, cosqy,
y= Iy, q12,0,1) = Lysing, + Ly sing,,

10
b

Kunemarnueckast Mogens ITepBoe, BTOpOE U YETBEPTOE 3BEHBA

¥
=
=
L g
2
Z g4
k=%
Y/ - X
x=L,cosq, + L,cos(q; +¢q,)+tcos(q, +q, +q3)
Yy =L;sing, + L,sin(q; + q,) + tsin(q; +q, +4q3)
Tpetse 3BeHO YerBeproe 3BEHO CucTeMbI KOOpAUHAT
Z1
/
) L
Ly
< N N
X0 X
a 6 Hﬁz
_ 4
9y =g, +Aq,
z=2z,+Aq; L G
L Y4
4

B 22’ 23’ 24

=Ljcosq, + Lycos(q, +q,)+1tcos(q; +q, +q3)
= Lysing, + L,ysin(q, + q,) + tsin(q; + g, + q3)

:L3

N e =

JInuesas ctopona

Pucynok 3.46 — [Ipumep odopmiieHus miakaTta
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FYUP XXXXXX XXX 11

Jlumepa| Macca |Macwma
vism| S| Nedokym. |[llodn. |[ama M o 0 ernb p 0 6oma
Paspab. |CmydeHm T
[Tpos. Pykosodumerib S CA RA
Sluem | rucmos

T.KOHMP. KoHcynemaHm

PeueHs. | PeueHsenm
H. KoHMp. |Hopmorormponep|
Yme. 3ae.kaghedpoli

CY, ep. 422401

O0opoTHas cTOpoHa
Pucynox 3.46, nuct 2




NPUJTOXEHHE A
(o0s13aTesIbHOE)
IIpumep odopmiieHusi 3asiBJICHUS HA YTBEPKACHUE TeMbI TUIIJIOMHOI0
npoexkTa (padorsl) (kK nyHkry 1.1.6)

3aB. kadenapoii CY npod. Kysnenony A. I1.

ctyaenrarp. 422401
Pri6akoBa Mrops UBanoBuua
(pammnus, uMs, OTYECTBO)
220022, MuHck, yn. CyxapeBckas, A. 54, KB. 8
(TIOYTOBBII MHACKC U JOMAIITHUAN aJIPec)
Hom. teneporn 213 61 89
Mo0. Tenepor 613 90 14

JAABJIEHMNE

[Ipomry yTBepaAUTH TEMY AMILIOMHOTO MPOEKTA (TUMIOMHOM pabOTHI)
(HYXHOE TIOTYEPKHYTH)

AjanTuBHas TeAEMETpUUYECKas CUCTEMa

« » 200 T IHoamuce
(mata)

PykoBomuTent  Menemko Makcum AsekceeBud,

KaHJI. TEXH. HAYK, TOLEHT
(®UO nonHOCTHIO, yueHast CTENIeHb, 3BaHUE)

Mecto pa6otel  PVYII « MUHCKHI aBTOMOOUILHBIN
3aBOJI»

JIOIDKHOCTE  BEYIIUM MHKEHEP

CyxeOHbIi Tenedon 24416 11

Crax paboThl Ha MH)KEHEPHBIX JAOJDKHOCTSIX 20 jeT

Wupekc, oM. aapec 220010, MuHCK,
yn. Kenpiiiko, 1. 14, k8. 20

Jom. tenepon 263 14 18

Mo0. renedpon 71511 15

«Coenacen pykogooums OUNIOMHBIM NPOEKMUPOBAHUEMY
IToamucs pykoBoauTEIs

C BhIMycKaroIieH kadeapoi coriacoBaHo « » 200 .
(mata)

PykoBoauTens npequIuioMHoN npakTuku  [loonuce (H. A. Cron6anoB)
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NPUJTOXEHHUE b
(o0s13aTesIbHOE)
IIpumep opopmMiieHHSI TEXHUYECKOTO 3aJAHUS 110 TUILJIOMHOMY
npoexry (padore) (k mynkry 1.1.10)

MunucrepctBo oopa3oBanus Pecniyonuku benapych

5 Yupexnaenne o6pazoBaHus
BEJIOPYCCKUU I'OCYIAAPCTBEHHbBIM YHUBEPCUTET MTHOOPMATHUKHU U PAJINOSJIEKTPOHUKU

dakynbpTeT UTuy Kapengpa CVY
CnenmansHocts  1-53 01 07 Crnemmammsamma 01
YTBEPXIAIO
3aB. kadeapou
« » 20 T.
3AJJAHUE

10 JUIJIOMHOMY NPOEKTYy (padoTe) CTyIeHTa

Bonkooit FOnnn MuxaiiaoBHbI
(pamunms, ¥Ms, OTIECTBO)

1 Tema npoekra (paboter):  CucreMa NporpaMMHOTO yIpaBlieHHs Gpe3epoBaHUEM

YTBEPK/I€HA IIPUKA30M 110 YHUBEPCUTETY OT K » 20 1. Ne

2 Cpok cjauu CTYJ€HTOM 3aKOHUYEHHOW padoThl

3 McxoznHble TaHHBIC K IPOCKTY:  Vcwuyue pe3aHus F, =5 xH; MUHUMaNbHBIA qHaMeTp

oOpabaTeiBaeMON OKPYKHOCTU Dyip = 100 MM; MakcuMainbHasi KOHTYpHas CKOPOCTh 00paboTKU

Vpmax = 0,02 M/c; Macca ucnoHUTENBHOTO MexanusMa m = 720 xr; nsurarenu — [I6B-112 m;

mar BuHTa P = 10 MM; cuwita mpeaBapuTesIbHOrO HatsAra raku Fy =120 H.

Haznauenme pa3pa60TKH: OLCHUTDH BIIMAHUC HCUACHTUYHOCTHU CICOAIINUX ITPHUBOAOB, U3MC-

HEHHUH CTaTHYECKHUX MOMEHTOB B MCITOJTHUTEILHBIX MEXaHU3MaX U ApYyrux q)aKTOpOB Ha BCIIMYMHY

KOHTYPHOU OMIMOKH, OCYILIECTBUTH MEPHI MO MOBBILIEHUIO TOYHOCTH HE MeHee yeM Ha 20 %.

4 CopaeprxaHue MOSICHUTEIBHOM 3aMMCKH (TMIEpeUYeHB MOIeKAITUX pa3padoTKe BOIIPOCOB):

Beeneune

1 Cucrema YIIY rpynmnoii cenapaTHBIX CIEISAIIUX MPUBOJIOB (PpE3epHOro CTaHKA.

2 CuHTE3 CHUCTEMBI COTJIACOBAHHOTO YITPABJICHHUS.

3 TexHUKO-7KOHOMHUYECKOE 000CHOBaHHE MPEJI0KEHUHN IO COTJIAaCOBAHHOMY YIIPaBJICHUIO
MIPUBOIAMH.

4 Mepormpusitus, obecreunBarolye 6e3aBapuitHyo paboTy 000pyI0BaHUS MTPU OTIAIKE PETY-
JIITOPOB COTJIACOBAHHOTO YIIPABJICHHUS CICSIIIUMH ITPUBOIAMHU.

JaKIIroYeHne
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[Iponomxenue npunoxenus b

5 Ilepeuens rpaduyecknx MaTeprasIoB (C TOUHBIM yKa3aHUEM 00s3aTeIbHbIX YepTekel):
UYeprex obmero suaa (BO) — dopmat Al, muct 1.

OyHKIIMOHATIBHAS CXeMa ClIesero aaekTponpusoaa (32) — dopmat Al, muct 1.

CTpyKTypHBIE CXEMBI YIIpaBJIEHUS IPUBOJIaMH IPU aBTOHOMHOM U COTJIACOBAaHHOM

ynpasaenuu (1), dopmat Al, nucr 1.

Cxema anropurma corjaacoBaHHoro ynpasisenus npusojamu (I1J1), opmar Al, nuct 1.

PacueTrHpie rpaduku TPaeKTOPUU ABUKCHHS KOOPAMHATHOTO CTOJIA C AETAIbIO U SKCIIEPH-

MeHTanbHble 3aBucuMoctd (PP), popmat Al, nuctoB — 2.

6 ConepxaHue 3aJJaHus 110 TEXHUKO-3KOHOMHYECKOMY 000CHOBAHUIO.
Pacuer sxoHOMUYECKOH 3(PPEKTHBHOCTH OT BHEAPCHHSI PETYIATOPOB COTTIACOBAHHOTO YITPaRBIIC-

HUA CIICOAIIMMU SJICKTPOIIPUBOJaMH.

3amauue BeIOAN T. JI. CuakeBuu

7 CopeprxaHue 3aJaHus [0 OXpaHe TPyda U HKOJIOTUIECKON 0€30IMacHOCTH, PeCypco- U SHEPTO-
cOepexeHunIo (yka3aTh KOHKPETHOEC HAUMEHOBAHHUE pa3ienia).
Pa3paborate MmeponpusTus, odecneurBaromue 6e3aBapuitHyto padboTy (hpe3epHOro craHka npu

OTJIAAKEC PETYIATOPOB COIrJIACOBAHHOI'O YIIPABJICHUA 3JICKTPOIIPHUBOJAMMU.

3ajanne BbIIAT JI. A. ITerpos
KAJIEHIAPHBIN TUIAH
Ob6bvem Cpoxk BbI-
HanmeHoBaHMe TaroB IMIUIOMHOTO TPOEKTa
(paboTs) 3T(e)1na, TIOJTHEHUS [Tpumeuanue
% JTamna

COop 1 u3yueHne MaTepruaioB 10 MOBHIIICHUIO
TOYHOCTH (ppe3epoBaHUs 15-20 |27.01-14.02 BO, 52
Pacuer nnHaMHUYECKUX XapaKTEPUCTUK, aHATTN3
TOYHOCTH MPUBOJIOB U (hpe3epoBaAHUS 20-15 17.02 — 14.03 21, PP
CuHTE3 peryisiTopoB COTIACOBAaHHOTO YIIPABJICHUS,
pa3paboTKa aJropuTMOB 20 -15 7.03 —04.04 21, PP
Pacuer sxoHOMH4ecKOi A3PPEKTUBHOCTH 15-20 | 07.04 -30.04
Pa3paboTka MeponpusiTuii o 6€30MaCHOCTH 10 07.05 —16.05
Odopmienue rpadpuueckoro MaTepuaia U MOsICHU-
TETBHOMN 3aIMCKU 20 19.05 -10.06

Jlara BbITaun 3agaHust PykoBoaurens A. 5. Poogun

3a1aHue IPHUHSIT K UCTIOJTHCHHEO O. M. Bonkosa
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HPUJIO’KEHUE B
(o0s13aTesIbHOE)
IIpumep odopMiIeHHSI TUTYIBHOI'O JIUCTA MOACHUTEIbHOM 3aIIUCKHU
K IMIIVIOMHOMY NPOEKTY (K mMyHKTY 1.2.6)

MunuctepcTBO 00pazoBanus Pecniybnuku bemapych

_VupexaeHue o0pa3oBaHuUs
BEJIOPYCCKUU I'OCYAAPCTBEHHbBI YHUBEPCUTET
NHOOPMATUKU U PAJIMOBJIEKTPOHUKHA

®dakynbTeT UHGOPMAIIMOHHBIX TEXHOJIOTHI U yIIpaBiIeHUS

Kadenpa cucrem ynpapieHus

K 3awume oonycmums:

3apenytomuii kadenpoit CY
A. TI. Ky3nenos

[NOACHUTEJIbHAA 3ATIMCKA
K JTUTJIOMHOMY TIPOEKTY
Ha TEMY

JIABEPHASA CUCTEMA ABTOMATHUHYECKOI'O
COITPOBOKIEHUSA 11O HAITPABJIEHHUIO

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

CryneHnr B. M. Cunopenko
PykoBogurenb H. I1. XypaBckuit
KoHcynpTaHTHI:

om kageopvr CY A. B. IIanoBa

110 9KOHOMUYECKOU Yyacmu I'. A. XaputanoBuu

no oxpare mpyoa (IK0J102U4ecKoll
bezonacrhocmu, pecypco- u dHepeo-

cbepesicenuro) JI. A. KopOyT
HopMmokonTpouiep I'. C. BoakoBa
Penensenr . I1. iBanos

Munck 2010
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HPUJIOKEHHUE I

(o0s13aTesIbHOE)

Ipumep opopmiieHus nepevHs 31eMeHTOB (K myHKTy 1.2.18)

1lo3. =
S 1]
B Haumenosanue < Ipumeuanue
Konaencaropnl
C1 Ywun TanTanoseiit B-6.3 B 10 Mx® + 20 % 1 Epcos
C2,(C3 Yun kepamuueckuii 1206-Y5V-0,1 mx®d +80 — 20 % 2 Epcos
C4...C17 Yun kepamuyeckuii 1206-NPO-39 n® + 5 % 14 Epcos
Cl18...C22 Ywun TanTtanoeiit C-6.3 B 22 Mx® + 20 % 5 Epcos
MuKpocxembl
DAl AD7705BR 1 Analog Devices
DA2 ADRI127AUJZ-R2 1 Analog Devices
DA3 TPS60111PWP 1 Texas Instruments
DD1 ADG659YRU 1 Analog Devices
DD2 C8051F310 1 Silicon
Laboratories
DD3 INTAHC2T73ADW TY Pb 14513714.004-07-95 1
DD4 DS1305EN 1 Maxim
DD5 AT45DB642D-TU 1 Atmel
DD6 INTAHC144AD TY Pb 14513714.004-02-95 1
DD7 INTA4HCT44D TY Pb 14513714.004-03-95 1
GB1 barapes nmutueBas CR1220|1HF 1 Panasonic
I'YUP XXXXXX XXX 123
Wam [ Tucm| Ne ooxym. | Iloon. {]ama
Paspab. Hesanos Jlum  VIucm VIucmos
IIpos. Ilempos ‘ T ‘ 1 37
T.xonmp. | Cuoopos Inama é61oxa usmepenus
H.xonmp | Bacumves Ilepeuenv snemenmos OTT. 2p. 510205
Yme. Muwirxun
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IIpoooncenue npunoscenusn I’

Hos. Haumenosanue 3 Ilpumeyanue
0bo3Hau. N
HA1 3BoHOK nbe3okepamuueckuid 311-25 JDKI'K.433631.003 TY 1
Pesucropet
R1, R2 MF-25-2,67 xOm £ 0,1 % 2 CummeTpoH
R3...R5 | MF-25-249 Om £ 0,1 % 3 CHMMeETpOH
R6...R11 | Yum 1206-10 kOMm £ 5 % 6 Yageo
R12 Yum 1206-220 Om = 5 % 1 Yageo
R13 Yum 0805-10 Om £ 5 % 1 CummeTpoH
R14 Yum 0805-1 Om £ 5% 1 Yageo
VDI1...VDA| duox LL4448 TY Pb 07601151.004-94 4
VDS, VD6 | Crabunutpon BZV55-C6V2 TY Pb 07601151.007-95 2
VD7 Huox MBROS30E1 1 | ON Semiconductor
vT1 | Tpausucrop FV303N | | Fairchild Semicon-
ductor
Fairchild Semicon-
VT2 Tpanzucrop NDT452A4P 932-632 Farmel 1
ductor
XP1 BUJIKA HA IIJIATY USB TYPE B (C8317-04DFHSWO0 1
42-708-98 ELFA
XS1 Pozerka Ha maty SD-52202-1617 1 | Molex Incorporated
Z01 Pe3onatop kBapuessiii Q 1 MI'n MQO1-5-30/50 1 Jauch
ZQ2 Pesonarop kBapuessbiit Q 0,032768 MI'u MEA32-12.5-30 1 Jauch
Jlucm
I'YUP . XXXXXX XXX 1193 2
Hsm | JTucm| Ne ooxym. Hoon. |Hama
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HPUJIOKEHUE /I
(o0s13aTesIbHOE)
IIpumep opopmiieHUs BEAOMOCTH JOKYMEHTOB K JUILIOMHOMY
npoekTy (kK myHkry 1.2.19)

Obosnauenue Haumenosanue Aononnumens-
Hble c8edenUsl
TexcToBbIC JIOKYMEHTHI
BI'VHP 111 1-53 01 07 064 113 [MosicHuTENbHAS 3aITUCKa 78 c.
OT3bIB pyKOBOAUTENS
Penensus
AKT 0 BHEIpEHUH
['padbuyeckne TOKYMEHTBI
I'VUP 421415 001 BO Yeprex obmero Buaa dopmar Al
I'VUP 421415 002 32 Cxema (pyHKUHOHATBHAS dopmar Al
I'VUP 421415 003 O1 CxeMma CTpyKTypHasi CHCTEMBbI dopmar Al
I'VUP 421415 004 T1/1 Cxema anroputMa GyHKIHOHMPOBa- | dopmar Al
HHS CHCTEMBI
I'VUP 421415 005 PP Pacuernbie hopmyinsl U rpaduku dopmar Al
I'VUP 421415 006 PP DKCHepUMEHTAIbHBIC 3aBUCUMOCTH ®opmar Al
T'VUP 421415 007 TI/] Cxema anropurMa MporpaMMBbl ®opmar Al
BI'YUpP 11 1-53 01 07 064 /{1
Wsm. | JI Ne dokym. Iloon. | [ama Jlum  Vlucm | Jlucmos
Paspab. | Cmyoenm 08.06.09| Cucmema npoepammnoz2o | T | 78 78
IIpos. Pyrosooumens 10.06.09 | Ynpasienus (peseposanuem
T.xoump. |Koncynomanm 15.06.091  Beoomocns Ouniomiozo Kageopa CY
HKOHmp. HOpMOKOHmpOJl@p 16.06.09 npO@Kma Zp. 422401
Yme. 3ae.xaghedpori 17.06.09
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IPUJIO’KEHHUE E
(o0s13aTesIbHOE)
IIpumep odopmiieHHs 0T3bIBA PYKOBOJAMTE/ISA UIJIOMHOIO IIPOEKTA
(k mynkTy 1.4.1)

OT3bIB
Ha JUTIJIOMHBINA MPOEKT CTYJACHTKH (PaKyabTeTa HHPOPMAIIMOHHBIX TEXHOJIOTUI
U ynpaBieHus YupexaeHus oopazoBanus «benopycckuii rocy1apCTBEHHBIA YHUBEPCUTET
MH()OPMATUKHU U PATUOITEKTPOHUKI
Mockanenko Onsru HukoraeBHbBI
Ha Temy: «CucreMa nepeaadyu JaHHBIX)

Ha Bpems auminoMHOro npoeKkTupoBaHus nepej ctyneHTkod Mockanenko O. H. Obl-
Jla TIOCTaBJIeHA 3ajjauya pa3padoTaTh BRICOKOCKOPOCTHYIO CUCTEMY Teperadd JaHHBIX MO0 3a-
HATBIM TeJIe(POHHBIM JTUHUAM. Tema sBNseTcs aKTyallbHOM, T. K. MHOTHE a0OHEHTHI, UMEIO-
IIMe JIoMa KOMITBIOTEPHI, JJIs BbIXOJA Ha KOJUIEKTHBHBIE CETH MepeJavyd JaHHBIX UMEIOT
TOJIBKO TeJIe(POHHYIO JUHHUIO CBSA3H, 0 KOTOPOM MOTYT BECTUCh MHTEHCUBHBIE Pa3rOBOPHI.
[IpoGnema «mocieqHeil MuiIn» Mpu pa3paboTKe BHICOKOHAIEKHBIX CUCTEM Ieperayu AaH-
HBIX SIBJIIETCS OCHOBHOM MPH CO3/IaHUU MOJIOOHBIX CHCTEM.

Mockanenko O. H. Ha ocHOBaHuM aHanu3a OOJBHIOTO KOJIMYECTBA CHEIUATU3UPO-
BAaHHOM JMTEpaTyphl MpPOHU3BeNa BHIOOP YACTOTHOIO AUAaNazoHa JJis MepeAadd JaHHBIX B
000MX HaIpaBJICHUSIX U MPEUIOKUIA 7S MOBBIIEHUS TOCTOBEPHOCTH Nepeiaur HHpopMa-
MU TPUMEHUTH PEHIAIONIYI0 OOpaTHYIO CBA3b.

B nporecce npoextrpoBaHus ObUIH pa3padOTaHbl aJrOpUTMbl (DYHKIIMOHUPOBAHMS,
CTPYKTYpHbIE U NpPUHLHUIHUAIbHBIE cXeMbl.  CucTeMa pa3paboTaHa Ha COBPEMEHHOW 3iie-
MEHTHOM 0a3e ¢ UCTOIb30BaHUEM PIC KOHTPOJLIEPOB.

[IpuBeneHHbIe pacyeThl U MPOrpaMMHOE OOecreueHrue — 3TO Pe3yJibTaT BBICOKOA(}-
(dbexTuBHON pabOTHl HAJ TEMOH M YMEHUS MCHOIb30BaTh TEXHUUYECKYIO JIUTEPATypy U MpH-
MEHSTh Ha MPAKTUKE 3HAHMSI, TOJIYUCHHbIE 32 TOJbl 00YUYEHHS B YHUBEPCUTETE.

PaGota Hag nmpoekToM Belack PUTMHUYHO U B COOTBETCTBHM C KaJleHAAPHBIM rpadu-
koM. [losicHuTenbHas 3anucka U rpapudyeckuil Marepuan oQpOpMIIEHBI AKKYPATHO U B COOT-
BetrcTBUM ¢ TpeboBanusimMu ECK/L.

Pe3ynbTaThl, OJyYeHHbIE B AUIJIOMHOM MPOEKTE, UCIOJIb30BaHbl B pa3paboTKe CUC-
TEMBI Nlepelaud TUCKPETHON nHpopMaliu, KOTopas peKOMEHA0BaHA K CEpUMHOMY BBIITyC-
Ky, O YEM CBUJACTENLCTBYET AKT BHEJPEHUS, IPUIaraeMblii K MOSICHUTENbHON 3alKCKe.

JurnoMubsiid ipoekt MockaneHko O. H. cOOTBETCTBYEeT TEXHHMYECKOMY 3aJIaHUIO,
OTIIMYaeTCsi MIyOOKOW MpOpaOOTKONM TeMbl W BBIIOJHEH C MPUMEHEHHEM COBPEMEHHBIX
IIPOTPECCUBHBIX TEXHOJIOTH.

Cuwnraro, uto Mockanenko O. H. ocBonna TEXHUKY HHXEHEPHOTO IIPOEKTUPOBAHUS TEX-
HUYECKUX CHUCTEM, TMOJrOTOBJICHA K CaMOCTOATENILHOM pabote 1o crnenuanbHoctu 1-53 01 07
«HpopMalimoHHbIe TEXHOIOTUH U YIIPABJICHUE B TEXHUYECKUX CUCTEMAX» U 3aCITy>KUBAET MpU-
CBOEHMS KBATM(HUKAIIMY WH)KEHEepa M0 MH(POPMALIMOHHBIM TEXHOJIOTUSAM U YIPABIICHHIO.

PykoBogurens npoekra:
I-p TEXH. HAyK, HAYaJIbHUK CEKTOpa

nHpopmannoHHbix Texnoioruit HAH benapycu M. H. Peyr
MOAIHNCH

23.01.09
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HPUJIOKEHHUE K
(o0s13aTesIbHOE)
IIpumep odopMiieHHs peleH3UN HA TUIVIOMHBINA POEKT
(x mynkry 1.4.7)

PEIIEH3UA
Ha TUIUIOMHBIN TPOEKT CTy/eHTa (haKylIbTeTa HHPOPMALMOHHBIX TEXHOJIOTHH 1 YIPaBICHUS
VYupexxaenus oopazoBanus «beropycckuii rocyaapcTBEHHbIH YHUBEPCUTET HHPOPMATHKH
U paguoanekTponukn» Panesuua Cepres iBanoBu4a Ha TeMy:
«YCTPONCTBO KBAHTOBO-KPUITOTrPAYUIECKOT 0 3aKPHITHSI HHPOPMALIID)

Junnomabiid ipoekT ctynaeHTta Pagesuua C. U. cocTouT U3 cemMu JIMCTOB TpadUIecKOTo Ma-
Tepuana u 161 cTpaHuIlbl TOSICHUTEIIBHON 3aITUCKH.

Tema mpoekTa sIBIsSeTCsl aKTyadIbHOW U MOCBSIIEHA pa3pad0TKe CUMIUIEKCHOM € aCHHXPOHHO-
CUHXPOHHBIM PEKHUMOM Iepeaayun, ¢ KBAHTOBO-KpUIITOTpaduaeckoil 3ammton nHpopmanuu (gaH-
HBIX M PEYH) CHUCTEMBI Iepenadn nudpoBoii nHpopmarmn. PazpaboTka TaHHOTO yCTpOMCTBA 00Y-
CJIOBJICHA HEOOXOIUMOCTBIO CO3/IaHUS CPEJICTB CBSI3H, HAJAC)KHO 3aIMIICHHBIX OT HECAHKIIMOHUPO-
BAHHOTO JIOCTYTIA.

[TosicHuTenbHAs 3amUCcKa MOCTPOCHA JIOTUYHO U TOCIE0BATEIFHO OTPAYKAET BCE ATAIbBI pa3-
pabOTKH B COOTBETCTBUU C KaJICHJAPHBIM ILJIAHOM.

B nosicauTenpHOM 3amucKe J0CTaTOYHO MOJTHO CIejaH 0030p COBPEMEHHBIX KpunTorpaduye-
CKHX METOJIOB T€HEPAIMH CEKPETHOTO KIIF0Ya, YETKO M3JI0KEHBI METOJbI T€HEPAIlU: CEKPETHOTO
KJIF0Ya B KBAaHTOBOU kpunTorpaduu. Pazpadoransl cxema npoIBIKCHUS HH(GOPMAITUU B KBAHTOBOM
KpUnrtorpapuu, KOHCTPYKIIMU TEPEAAIONIETO U MPUHUMAIOIIETO YCTPOUCTB; BRIOPAHbI UCTOYHUK U
JNETEKTOP SAUHUYHBIX (JOTOHOB; MPEIIOKEH MEXaHU3M, YHPABJISIONINNA TOJISIpU3aIiuel oTIpasJse-
MBIX B KaHaj CBsi3H ()OTOHOB, KOTOPBII OCHOBAH Ha MCHOJIB30BAaHUU OMMOPGHOI Mbe303JIeKTpUYe-
CKOM OaJKy B Ka4eCTBE MUKPOUCIIOIHUTEIHHOTO yCTpocTBa. [Ipon3BeaeH BEIOOp MeTO1a TIepea-
9 JIBOWYHBIX CHUTHAJIOB, Pa3pa0dOTaHbl aJTOPHTIMBI ()YHKIIMOHHPOBAHHS, CXEMBI CTPYKTYpPHBIC U
MPUHIUNUAATIbHBIE. B mpoekTe mpuBeaeH TIyOOKHI aHATUTHYECKUN 0030p HAaydHO-TEXHHUYECKOM
JIUTEpaTyphl, TJI€ PACCMOTPEHBI BCE BOTPOCHI, Kacarouuecs TeMbl poekTa. [IpuBeneHHbIe pacueThl
Y TIPOrpaMMHOE 00€CTIeueHnEe CBUICTENbCTBYIOT O TIyOOKHX 3HaHUSAX cTyaeHTa Panesuua C. 1. B
00J1aCTH TTPOCKTUPOBAHMS TOJOOHBIX CHCTEM, YMEHHUU PabOTaTh C TEXHUYECKOU JUTEPATYpOd W
MIPUMEHSTH Ha MPAKTHKE Han00JIee palioHAIbHBIC PEILICHMUSL.

[To xaxxmoMy pazzenny ¥ B IIEJIOM 0 AUIUIOMHOMY MPOEKTY MPUBEIEHBI apryMEHTHPOBAHHBIE
BBIBO/IBI.

[TosichuTenbHas 3amucka ¥ rpaguieckuii Marepuan opopMIIeHbl aKKypaTHO U B COOTBETCT-
BuM ¢ TpeboBanusmMu ECKJI. Cuutato, 4to nmpeacTaBieHHbIE MaTepUaAIbl MOTYT OBITH UCIIOJIH30Ba-
HBI NIPU pa3pabOTKe MPOMBITIUICHHBIX CUCTEM, a TAaK)K€ CTYICHTAMH MPU U3Y4YEHUU COOTBETCTBYIO-
IIUX pa3ienoB AUCHUIUIMHBI « Teopus nepegaun nHPOpMaLUN.

3ameuaHus:

— TIPU pacyuere Yrciia CTPOUTEIBHBIX UTMH B BhIpakeHuH (7.1) myirHa pereHepaTuBHOTO y4a-
ctka nipuHaTa 80 kM, B TO ke BpeMms no T3 paccrosaue nepegaun 10 100 km;

— TPH pacyeTe MOMEX0YCTONYMBOCTH HE yKa3aH THII IOMEX, KOTOPBIE ISHCTBYIOT B JIMHUH CBSI3H;

— IIpU pacyeTe y3Jla TaKTOBOM cHHXpoHHU3auu (c. 89) oTcyrcTByeT 000CHOBaHHE BBIOOpA
JECATUTAKTHOTO perucrtpa casura DD3.

B menoM IUMIOMHBIA MPOEKT BBITOJHEH TEXHUYECKH TPaMOTHO, B TMOJHOM COOTBETCTBUH
C TEXHUYECKHUM 3aJaHUEM Ha MPOEKTHUPOBAHUE U 3aCITYKHUBAET OIEHKH JIECATH OAJJIOB, a TUTIJIOM-
Huk Pagesuu C. U. — npucBoeHus kBanudUKaIuy HHXEHEPA 110 aBTOMATHYECKOMY YITPABJICHUIO.

Peuenszent
KaH[. TeXH. HayK, mpodeccop
kadenper U'TAC BI'YUP M. I1. PeBoTioK

IIOAITUCH

23.01.09
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HNPUJIOKEHUE "
(cmpaBo4YHOeE)
IIpumep opopmMiIeHUS aKTAa BHeAPEHUS Pe3yJIbTATOB AMIIJIOMHOI0
NMPOEKTAa B Y4eOHBbIH Mpouecc
(k mynkTy 1.5.3)

YTBEPXJIAIO
[IpopekTop no yueOHo padoTe
U MEHEDKMEHTY KadecTBa
E. H. XKusuikas
2010 .

AKT BHEJIPEHHMA

PE3yJIbTATOB JIUIIJIOMHOIO NMPOEKTa B yUeOHbIN MpoIecc

MpbI, HUKEMOANUCABIINECS: HAYaIbHUK YYEOHO-METOIMUECKOTO YIIPaBICHHUS
Cmupnos B. JI., 3amMecTutens Aekana ¢pakyibreTa HHOOPMALMOHHBIX TEXHOJIOTUH U
ynpasieHus no yueoHoit pabore Crondbanos H. A., 3aBenyromuii kapeapoii cucteM
ynpasiieHuss MapkoB A. B., ¢ ogHO# cTOpoHbl, U ucnonHuTenb ' 1. I'., cryneHT
rp. 422402, ¢ npyroii ctoponsl, coctaBuiam Hacrosmuii AKT BHE/IPEHUSA pe-
3yJbTAaTOB JUIUIOMHOTO MPOEKTa Ha TEMY: «YCTpoHcTBa HU(PPOBOM MOAYIALMHU U
JIEMOIYIISLIHI.

[lo pe3ynbraTraM, MOAYYEHHBIM B TUIJIOMHOM MPOEKTE, MOATOTOBICHBI METO-
IUYECKUE yKa3aHMsl, OCTaBlieHa JabopaTopHas pabdota «{udposbie Buabl MOTyS-
nuu» 1o gucuuiuimHe «TeneMexaHnukay Ajisi CTyJEeHTOB crnenuaibHoctu 1-53 01 07
«MHpopMallMOHHbIE TEXHOJOTUNA M yIpaBiIeHHE B TEXHHUUYECKUX CHUCTEMax», pas3pa-
00TaHa METOAMKA MCCIEHOBAHUS CIEKTPOB CUTHAIA M NMOMEXOYCTOMYMBOCTH, MPE-
JI0’K€HA METO/IMKA TeHEPUPOBAHUS MHIANBUIYAbHBIX 3aaHHI.

VYueOnsiii a3Pext paboThl 3aKiatouaeTcs B MOBBIIMICHUNW YPOBHS MOATOTOBKH
CTYJIEHTOB B 00JIaCTH TEOPUU Tepeiayu HHHOpMAaIIH.

1. Hauaneauk YMVY HUcnonanrens
B. JI. CmupHOB . I'. I'nib

IIOAIINCH IIOAITNCH

2. 3aMm. nekaHa o yuyeOHou padore DUTuY
H. A. Cron0anosB

MOJITHCH

3. 3aBeayromuii kadeapoit CY
A. B. MapkosB

MOJITHCH
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HPUJIOKEHHUE K
(cmpaBo4YHOeE)
IIpumep odopMiieHH CIIPABKH 0 BHEJAPEHUH Pe3yJibTATOB IaAHHOH
padorsl (kK myHkTy 1.5.3)

CnpaBka
O BHEJIPEHUU PE3YJIbTaTOB JUIUIOMHON paOOThI
Ha TeMy: «CucteMa 00y4eHus: KaTuOpOBKU pOOOTOBY
cTyneHTa (akyiabTeTa HHHOPMAIIMOHHBIX TEXHOJIOTHI U yIIpaBiIeHUS
VYupexnenus oOpazoBanus «benopycckuii rocyaapcTBEHHbIH YHUBEPCUTET
UH(OPMATUKU U PATHOIIEKTPOHUKI
Kimmmurka Anekcangpa Cepreesuua
B pou3BoACTBO Ha PYII «MuHCKUM 3aBOJI aBTOMAaTUYECKUX JIMHUI)

Pa3zpaboTanHoe nporpaMMHOe oOecredeHrne U METOIMKa KaJTuOpOBKHU MpUMEHe-

HbI B CUCTCMC YIIPABJICHUA IMPOMBINIJIICHHBIMHU p060TaMI/I, 9TO II03BOJMJIO 3HAYUTCIIb-

HO COKPATUTH BPEM: HA IIOATOTOBKY IIPONU3BOACTBA.

3aM. rinaBHOro uHxxkeHepa M3AJI H. 1. Munun
NOJNUCH
HauanbHuk nexa C. A. Cepreesn
NOJNUCH
MII
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IMPUJIOKEHME JI
(o0s13aTesIbHOE)
Pa3mepsl noJieil Tekcra, pacioJio;KeHne 3aroJi0BKOB,

MOPAAKOBOI0 HOMepa CTPaHUIlbI HA JiucTe opmarta A4
(k mynkTam 2.1.2; 2.1.3; 2.2.5; 2.2.6, 2.3.8, 2.9.1 — 2.9.3)

210 MM

165 mm (He meHee 60 OyKB)

A

v

\

5 3HAKOB Bepxnee none 20 mm

250 MM (40 £ 3 cTPOKH)

2 3ATOJIOBOK BTOPOTO PA3JIEJIA
MPOJOJIKEHUE 3ATOJIOBKA PA3IEJA

Ipobenvras cmpoxa
2.1 3aroJ10BOK MepBOro Moapasaesa

BTOPOTO pasjieJia

L Ipobenvras cmpoxa
TekcT nepBoro nojapasaena

I Ilpobenvnas cmpoxa

2.2 3aroJi0BOK BTOPOro nojpasjesia 3

Ipobenvras cmpoxa
2.2.1'T1epBbIil NyHKT nOApa3aena

I Ilpobenvras cmpoka

JleBoe moie 30 MM, HE MeHee

2.2.2 Bropoii myHKT Moipa3aena

BXOJAT CJIICAYIOIIUEC OJIOKH:

5 3HAKO
4—»313
0)

MPCOABABIIAKOTCA Tpe6OBaHI/IH§

10 3HaKOB 1) 5

2) ;
B)

IIpumeyanue —

Ilocnenuss CTPOKa TCKCTAa

5 3HaKOB
HOHCHCHI/IC CHOCKHU

OT HIKHEro Kpas JucTa

Hwxnee none 27 mm 110 KOOHIAPHI 17 MM

23

!

A

[IpaBoe nosie 15 MM, HEe MeHee

297 MM

151



IIponoikenue npuioxenus J1

Ipobenvuas cmpoxa

6 ?AFOJIOBOK HIECTOI'O PA3JAEJIA

6.1 3aro10BOK MEpBOTo MOJIpa3aeiia MIECTOTrO pas3aeiia

6.2 3aroi0BOK BTOPOro mojapasz/esa mecToro pa3aena

[IpuBeneHHbId K Bally ABUTATENs] MOMEHT
2

MHCPLUA HATPY3KH J, , K['M, BBIYHCIIEM 110 (hopmyIie

Ilpobenvnan cmpoxa
2
v:max
an =(m1+m2)—“ 5 (61)
V2, max
I Ilpobenvnasn cmpoka
rae mp—

nmy—

6.3 TexHUKO-PKOHOMHUYECKUE MMOKa3aTeNy MPUBEICHbBI B TabuIe 6.1.
TIpobenvuas cmpoxa

Tabmuma 6.1 — Ha3zBanue tabmuibt
Bropas cTtpoka Ha3zBaHUs

[Ipumeuanue —

Tlpobensvnas cmpoka

6.4

[Ipnmeuanus
1

2

6.5
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NPUJITOXEHHUE M
(o0s13aTesIbHOE)

Pa3mepsl (popmyJ1 4 X pacoioKeHue
B TEKCTE MOSICHUTEJIbHOM 3aNUCKH (K MYHKTY 2.4.3)

IIpobenvhas cmpoka A

dop" +dip" " +d,p" P 4. +d, 24 MM (6 MHTEPBAIIOB)

Ilpobenvnas cmpoxa

Ilpobenvnas cmpoxa A

y(t)= TK(T)[X(I‘ —1)+n(t— T)] dt 32 MM (8 UHTEPBAJIOB)
0

Ilpobenvnas cmpoxa

IIpobenvnas cmpoka
bp" +b,p" 2 +..+b,_p+b,
dyp"+d,p"" +..+d, _p+d,

Ilpobenvras cmpoka Y

e(p) =

32 mm (8 uHTEpBAIOB)

Ilpobenvras cmpoxa

i=1

Kj*(p) = et 48 MM (12 uHTEpBaIOB)

Se@)| 2118, [+]11S,
i=1k i=1
k!

%

~. —

Ipobenvnas cmpoxa
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HPUJIO’KEHHUE H
(o0s13aTesIbHOE)
IIpumep odopMiieHHs CTPAHULIBI HOSACHUTEIbHON 3AMMUCKU
¢ WUIIOCTPAaIMeH, PACIIOJIOKEHHON MexKay ad3aiamMu
(k myHKTy 2.5.3)

B nudpoBoii cucreme ynpapieHus, CTPYKTypHasi cxema KOTOopoil n3o0pakeHa Ha pH-
CyHKE <HOMep pucyHka>, Bbrauciautenb CP [onoiaHeH crnenraibHon cexkuuet CPS s BbI-
YUCJICHHUsI KOJOB CHHYCAa W KOCHHYCA JKEJAa€MOr0 M3MEHEHHS YIJIOBOI'O IOJIOKEHHUS o BBI-
xoHOro Bana cucremsl. Konpl Ny = Njcosa B Ny, = Nysina., rie N, — MaclITaOHbIi KOJ,

COOTBETCTBYIOIIMI 3HAYCHUIO CHHYCA U KOCUHYCa, PABHOMY €MHUIIE, 3aHOCITCS] B PETUCTPBI
RG1 1 RG2 COOTBETCTBEHHO.

CP CPS
RG1 RG2 Up | | U3
v_ U U L AU AW sl M B ¢
Ul UR
2 |2 K(p)ie—| BR
2
A ul
Uy c
)

IHp06eJII)Ha$[ CTpOKa

PucyHok <nomep pucynka — noopucynounas noonucv>
[IpobenbHas crpoka

dakTHUecKOEe N3MEHEHHE yTIila IOBOPOTA 3 Baja CHUCTEMBI IPeoOpa3yeTcss UHIYK-
tocuHoM 7C B U3MEHEHUE aMILIUTY]l CUTHAJIOB

U =U,,sinBsinw;, U,=U, cosPsin o, . 2.1

OTH CUTHAJIBI HCIIOJIB3YIOTCA B Ka4C€CTBC HCTOYHHKOB ITHTAHUA npeo6pa3OBaTeneI71

Ul,, 1 U2, , KOTOpbIE GOPMHUPYIOT Ha BBIXOJaX CUTHAJIBI
U, =UNy, /Ny =U,, sin a.cos P sin oy, (2.2)
UZ, =U,Ny, / Ny=U,,cosasinsinmyt . (2.3)

! !
Hemonynsatop UR ocynecTBIsET AETEKTUPOBAHUE U BbIUMTaHUE Moaynen U, nU, .
B pesynbrare Ha ero Bbxojie popMuUpyeTCs HaIpsHKEHHUE

U=U||-|U,|=U,,sin(a—P). (2.4)
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HPUJIOKEHHUE 11
(o0s13aTesIbHOE)
Ipumep opopmireHus npuIokKeHus (K NyHKTY 2.7.3)

Homorpamma 17151 onpeiesieHusi ONTUMAJbHBIX IAPAMETPOB HACTPOMKHU
IIN-peryasitopa nmo ycjaoBHI0 MAKCUMAJIBbHOT0 OBICTPOIEHCTBUSA

[lepenarounas ¢pyukuus [11-perynstopa

K, (T, s+1
W, (s)= Ku@ys+1D)
1,s
[lepenaTounas GpyHKIUs 00BEKTA
K
Wos(s)=——L—¢™".
Tss+1
KI/IK06

Tut
8.0
6.0 ™
4,0

Tt
2,0 N \
’ N
—
KI/IK06 \

1.0 <
v \\ \
0,6 AN N
0.4 \\\
0,2
0.1 0.2 0.4 0.6 08 10 U T
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HPUJIOKEHUE P
(cmpaBo4YHOeE)
IlepeyeHb 1eHCTBYIOUIMX FOCYAAPCTBEHHBIX CTAHAAPTOB

[Tepeuens cranmaproB ECKJ, ECT/] u ECIIJ] exxeroqHo oOHOBIsIETCS C yde-
TOM BHOCHUMBIX HM3MEHEHUW M U3MACTCS YYCOHO-METOIMUYECKUM YIPABICHUEM
BI'VUP B snexktponHoMm Buue Ha caiite bBI'YUP: anpec «Mudopmanmonnas 6aza
YMY = IIpunoxenune P x CTID».



HPUJIOKEHHUE C
(cmpaBo4YHOeE)
IIpumepsI yC10BHBIX 0003HAYEHUH 3JIEMEHTOB, YCTPOICTB
Ha j1ekTpruyeckux cxemax no ECK/{

Tabnuna C.1 — OcHOBHbIE YCIIOBHBIE 0003HAYEHUS DIIEMEHTOB U YCTPOUCTB
Ha DJIEKTPUYECKHUX CXeMax

HaumenoBanue bykserHoe ['paduueckoe o6o03HaAUCHHE
0003HaUYEHHE
1 YerpoiictBo (oOmiee
A " "
0003HaUYeHUE) = 2
15 20
2 TIpeobpazoBaTenu: B
IPOMKOTI'OBOPHUTEID BA
S
|3
3
60°
TepMoInapa BK
kL_
3 Konzencarop
ITOCTOSTHHOM €MKOCTH C ”
1,5
4 Cxembl MHTErpaIbHBIE: D
AHAJIOTOBBIE DA Cwm. mogpaznen 3.5
uudpoBbIe DD Cwm. mogpasznen 3.4
<
5 IIpenoxpanurenb FU o
o |- |7
6 Jlazep G T
15
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[Tponomkenue Tabnuiml C. 1

CHHXPOHHBIN FeHepaTop

bykBennoe
HaumenoBanue Y I'paduueckoe o6o3HaUCHHE
0003HaueHNE
—
7 Jlammia HaKaIMBaHUS HL @
R4
8 3BOHOK HA %7
\O
9 Pene KA
12
R4
10 Karymika uHIyKTUBHOCTH L M
11 MammuHa sneKTprudecKkas:
oO1ree 0603HaUCHHE M

TeHEePaTOpP MOCTOSIHHOTO TOKA G @
JIBUTATEIIb ITOCTOSIHHOI'O TOKa M @
TCHEePATOP MEPEMCHHOTO TOKa G

f"'\__,
JBUTATENb IEPEMEHHOT0 TOKa M

Y

) @
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[Tponomkenue Tabnuipl C. 1

BbykBennoe I'padpuaeckoe
Haumenosanue
0003HayeHue 0003HayeHue
CUHXPOHHBIN JBUTATEb MS
CeJILCUHBL:
oO1ree 0003HaUEHIE 77
CEIbCUH-IATYUK X

12 ITpuGop 31eKTpOU3MEPUTENbHBIN:

1 ® *@@

MMOKAa3bIBAIOIINI P
PEryJIupYIOIIMI
15
o <
WHTETPUPYIOIIHI
)
10
/N | =
13 Ocumnnorpad P s
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[Tponomkenue Tabnuiml C. 1

HaumenoBanue byxserHoe I'paduueckoe obo3HaUCHHE
0003HaUYECHHE
-
14 Pesucrop R 10
‘2
15 Beikmouarenb SA
6 min
3 min | I3 min
Sy
16 IlepeknroyaTesib MHOTOMO3UIU- 4
OHHBIN
O 4 AN
S — N
17 Tuon VD \©
5
18 Tpanzucrop VT Cwm. pucyHok 3.10
19 OnTpon:
JOAOIHBIN —
THPHCTOPHH\,H T VD CwM. pucynok 3.11
pPE3UCTOPHBINA |
TPAH3UCTOPHBII VT
20 CoenvHeHME KOHTAKTHOE X Cwm. pucynok 3.7
r
21 I'enepaTop 3ByKOBBIX 4aCTOT G =
o
22 BolnpsiMUTENb Uz VA
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[Tponomkenue Tabnuipl C. 1

bykBennoe
HaumenoBanue Y I'paduueckoe o6o3HaUCHHE
0003HaUEeHHE
23 MonayadaTop ¢ ABYMSI OOKOBBIMU UB(MD ~/\+
y p y | |
MOJOCaMHM YacTOT Ha BBIXOJE () wadp. Texu ==
24 JlemoaynsaTtop ¢ ABYMsi OOKOBBI- UR(DM)
MH I10JIOCAMH YaCTOT ™~ g

() uudp. TexH.

25 IMnynbCHBIE BUJIBI MOAYJISAIIUN:
dazoumnynbcHas OUM
YaCTOTHO-UMITYJIbCHAsA M

AMININTYAHO-UMITYJIbCHAA AUM

HIMPOTHO-UMITYJIbCHAS LM

e
Mt
BPEMS-UMILYJIbCHAS BM , E |
[+
T

uudposas KonoBas

26 HenpepbIBHbBIE BUBI MOLYJISIUU:

qacTOTHAS gM /]\f

> f
(azosas OM /]\(P

> f
aAMIUTUTYIHAS AM /]\ 4

> /

161



[Tponomxenue Tadbmuubl C. 1

byksenHoe
HaumenoBanue Y I'paduueckoe o6o3HaUCHHE
0003HaUYEeHHE
27 ®unbTp
HWKHHUX YaCTOT OH A
— X —
BEPXHUX YaCTOT OB —
— ’+-’ p—
IIOJIOCOBOM [o t
~+
PEKEKTOPHBIN P® ~
—_— t —
28 Pemykrop @) q

29 I1oTOK KHUIKOCTH

30 Iotox raza

60°

31 JIuHUK MEXaHUYECKOU CBSI3U;
B THAPABINYECCKUX U TTHEB-
MaTHYECKUX CXeMax

B JJICKTPHYCCKUX CXEMaxX
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HPUJIOKEHHUE T

(cmpaBo4YHOeE)

Exvaunsl pu3nyecKux BeJTUYUH

Ta6muma T.1 — OcHoBHBIE pu3nueckue BeauunuHbl U eauHuibl CU

Bemiuia Cum- | HammenoBanme | OOo3HaucHHE PasMepHOCT
BOJI SIMHUIIBI (117150700031

JlmHa / Metp M, m L
Macca m Kunorpamm KT, kg M
Bpewms t Cexynna C, S r
Cuita 37€KTpUYECKOTrO TOKA 1 Awmriep A A 1
TepMoarHamMu4yecKass TEM-

neparypa T KensBun K, K 0
Cuia cBeta b Kannena K1, cd J

Ilpumeuanue — Jlomyckaercs IpUMEHATh Takke Temmnepatypy Llenbcust (0603Ha-
YeHUE ), OTPEICTIEMYIO BhIPpAKEHUEM P=T-T, o,rne Iy=273,15 K

Ta6muma T.2 — I1pousBoaubie equnuibl CH MexaHWYECKUX BEJTUYUH

Bemuia Cum- HanmenoBanune O6o3nauenue | Pa3mep-
BOJI €IMHUIIBI €IMHUILIBI HOCTb
[Tnockuii yromn o | Pagman pan, rad —
[Inomann S KBanpartusiii meTp Mz, T L?
Ob6beMm V.| Kybuueckuii metp M, T L
Cxopocth y Mertp Ha cekyHIy M/c, m/s LT
Yckopenue a Mertp Ha ceKyHay B
2 2 -2
Vr0Bas CKOpoCTh o | KBaapare m/c”, m/s LT
VI/10BOE YCKOpEHHe . Panuan Ha cexyHty pan/c, rad/s T
Cuia F Panuan Ha cexyHay B
KBaJpare pan/c’, rad/s’ T2
MoMeHT CHIIBI M 5
Hrroton H, N MLT
MowMmeHT rHepiuy (AMHAMU- "
i HerotoH-meT H-m, N'm ML™T
YECKUIT MOMEHT MHEPILIUH) J p >
Pa6ora 4 Kunorpamm-merp B ,
KBaJpare Kkr - M, kg'm® ML
Mo1HoCTh N. P 9 2
’ Jlxoyib Jx, J ML T
Oneprus E 53
Bart Bt ML T
2 -2
Jxoynp Jx, J ML T
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Tabnuna T.3 — IlpousBoaublie enunuiibl CU aekTpudeckux 1 MarHUTHBIX BEJIMYKH

O603Ha-
Bennuuna Crmpoy | [AMMCHOBAHHE | Pasmep-
¢ IMHUIIBI & A HOCTb
KonnuecTBo anexrpuuecTBa Q Kynon Ki, C TI
DIIEKTPUUYECKOE HAIPSIKEHUE U BoinbT B,V L*MT 1"
HanpsikeHHOCTB 2JIEKTPUYECKOTO
o E  |Bomsrmamerp |B/m, V/m | LMT T
EMKOCTb C | ®apana ®,F |L°M'TT
ConpoTHBIIEHAE R Om Om,Q | LI’MTT?
TpOBOMOCT G CuMeHe Cm,S. | LM TP
Wmmenanc Z Om OmMm, Q L’MT T
DeKTpuUecKas MOIHOCTD P Barr Br, W ML’T
DIeKTpHIECKas SHEPTHUS w Jxoynb Tk, J ML’T
HanpspkeHHOCTh MarHUTHOTO
oJIst H AMrniep Ha METP | A/M, A/m L'l
MarsuTHbIH ITOTOK D Bebep B6, Wb L°MT 1
MarnuTHas UHIyKIUs B Tecna Tn, T MT 1!
NHayKTUBHOCTH L [I'enpu ', H L*MT 1
Ta6muma T.4 — IpousBoaubie equunibl CY nepruoandeckux mpoieccoB
HaumenoBanue | OGo3nauenue | Pasmep-
Bennuuna CumBon
€ JIMHUIIBI ¢ JIMHUIIBI HOCTD
daza xonedaHui ¢ Pannan pan, rad -
[Tepuon T CexyHa C, S T'
Yacrora nepuoanyecKkoro f,v I'epu I'u, Hz T
nporecca
HacToTa BpalIeHu n O06opoT B CeKyHITy ¢l st T
Koaddunuent 3atyxanus S CeKxyHza B MHHYC
IIEPBOM CTEIIECHU ¢!, s’ T
VYrnoBas 4actoTta ® Panuan B cexynay pan/c, rad/s T
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HPUJIO’)KEHHUE Y

(cmpaBo4YHOeE)
CooTHOIEHNE MeKNY eAMHUIAMN PU3NYeCKUX BeJTUYHH

Tabnuua V.1 — Koaddunments! nepecuera puandeckux BEIMUUH

Haumenosanune

COOTHOIIIEHHUE C €UHUIIAMU

BEJIMYHUHBI Obosnatenue CH1

[Tmockuit yrod: .

rpaznyc 0 1 =0,017 pan

MHHYTa ! 1'=2,9-10" pan

CeKyHJa N 1"=4,810"pan
[TonneIit yroma, o6opot — 1,6 = 6,28 pan
Yacrora BpameHus:

000pOT B MUHYTY 00/MuH 1 06/MuH = 1 Mus '=0,0167

000pOT B CEKyHIY 00/c ¢!

1o6/c=1c¢"

VYrioBas CKOPOCTb:

MIOJIHBINA YTOJl B MUHYTY — 1 =0,105 pag/c
Curna, Bec:

JIUHA JTUH 1 mue = 1-110°H

KWJIOIPaMM-CHJIa KI'C 1 krc =9,81 H
JlaBieHue:

KunorpamMm-cuina Ha kBaapaTHbII

CaHTUMETP Kre/em’ 1 kre/em® = 98066 I1a

MUJUIUMETP PTYTHOLO CTOJI0a MM PT. CT. 1 mm pt. cT. = 133,3 I1a

MUJUIUMETP BOJISIHOTO CTOJNI0a MM BOJI. CT. 1 mm Bog. ct. = 9,8 Ila
Pabota, sHeprus:

apr apr 1 spr=1-10" JIx
MouHOCTS:

JOLIaINHAs CUJIa 1. C. l 1 c.=736 Br

3pr B CEKyHAY apr/c 1 spr/c =1-10"" Bt
Hanpsixkenne (MexaHudeckoe):

KUJIOTpaMM-CHJIa Ha KBaJIpaTHBIN

MUJUTUMETP Kre/Mm> 1 kre/mm” = 9,8-10°I1a

MomeHT cuJIbL:

KWJIOIPaMM-CHJIa-METP KI'CM 1 krem = 9,8 Hm
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MHNPNJIO)KEHUE @
(cmpaBo4YHOeE)
AndaButsl

Tabnuna @.1 — Pycckuii andasut

()
o | E
mm | o v x| o Wlxlx|x=z|x c|laluv|lE S %X| I F| 3| F| 0| F| 0
Bal5
S E
= =
< | Q
= & 3
- 85
B | E oo x| m X (x| | =la|u|~ SN IEIEIEIRRE:
WJ nHu Q| Q
R E
()
z | B
&2 T | a| = X €| o = |z | S = Bl el o & S x| = 5| H| & | 3]
S
S 15
=
5 |2
¥
5 |5 .
Mm |~ = oo =S (eS| T | O x| Iz 81| e |3
o
=)
N A
S SR 28| =|=5| 2| 5| 2| 8| ol 28| 8|r|~| 8|5 8| 2|5 §|5E|=|EE
= g & 3
(&)
m Ol e v Rl » I x| sl R Sl ol s R R3] 0| B0
HB
2 |5
& | 5| =|aln|nx o[NP [ s S n|ox|a|ols > x| x> |T] @ 3] <
(&)
2
ww ol =K | o = | s S| E| el of = Sl <" s B H|l & |3 A
¥
Q
= = ¢ Xl == (2| H|IS| T M e | 0| S x T =552 |2 =
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[Tponomxenue Tadauinl .1

PykonucHble OyKBbI

BykBbI cTanAapTHOTO

[TeuaTHbie OYKBBI HazBanue mpudra
IIpsAMBIC KYPCHUBHBIC 6YKB IMPOITUCHBIC CTPOYHBIC IMPOIMUCHBIC | CTPOYHBIC
) 9 2 3 ) 2 3 3 3

1{0) o | O 10 10 10) 10 10 0
s s A A s A b A a
Tabnuna @.2 — Jlatunckuil asndaBut

Meuarssre GyKsh Haspamie PykonucHbIe OYKBBI bykser Hi;illéilfi)THOFO
psIMbIE KYPCHBHBIE Oyxa NPOITUCHBIC | CTPOYHBIC MPOIMUCHBIC | CTPOYHBIC
A a A a a A a A a
B b B b 03 B 8 B b
C C C c 13 C c C c
D d D d i) D d D d
E e E e € E e E e
F f F f eli F ), F f
G g G g 3 (5K3) G g G g
H h H h Xa, aml H h H h
I 1 1 i " )i i / i
J ] J Jj Mot (3kn) J Jj J J
K k K k Ka K k K k
L 1 L / )]0 L / L [

M 1 M m M M m M [
N m N n 9H N n N m
0] 0 0] 0 0 ) 0 0 0
P p P P 1) P p P p
Q | a9 | Q |4¢q Ky 0 q Q q
R c R r ap R 7 R r
S S S 3¢ S S S s
T T t ™ T t T t
U u U u y U u U u
A% A% V v B3 V V v v
\\Y% W w w y0JIB-B2 w w w W
X X X by HKC X X X X
Y y Y y UIpeK Y y Y y
V4 z VA z 3eT 7 z V4 z
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Tabnuna @.3 — I'pevyeckuit andaBut

[leyaTtHbie OyKBbI

IMPOITUCHBIC CTPOYHBIC

Hazsanune
OyKB

PykonucHble OyKBbI

BykBbI cTanAapTHOTO
mpudTa

IIPOINKCHBIE

CTPOYHBIE

IIPONKCHBIE

CTPOYHBIE

>

anbpa

Odta

ramMma

=R | ™R

ACIbTa

OIICUJIOH

A39Ta

oTa

I || M| R R

Slox|lom o <™= Q

D3 || m

ToTa

6 9

A
B
r
A
E
VA
H
®

0

©

-

wora

-

KaIllIla

IamMOa

MIO

T > A

HIO

KCHu

OMHMKPOH

iyl

po

QD |a |0 || |E [2|A

curMma

A D] Q| Q |un| <

Q| O(a |0 |y < | E|2|A

A

Tay

S

A | M| O9|aO|lo| m|l=z| x| > X

HUIICUJIOH

bu

XU

IIcn

RDIE| X Son | "9 gdo0o|OdZ >R~/ N @ ND>|ITWE

e |l€ |xR|6|C

oMc€ra

DI [ X[ Q[ [N M m IO ZIZ|>|R|~|Q|T|N|m|>|N|T >
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