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BBEJAEHHUE

BaxunocTts npeamera.
CBs13b KOHCTPYUPOBAHUS U POESKTUPOBAHUS.

OnpenesieHne KOHCTPYMPOBAHUSA:

KoHcTpynpoBaHue Kak MHXKEHEpPHas NESITENbHOCTh €CTh MPOLECC MOUCKA,
HaxXO0XJICHUS U OTPAKEHUS B KOHCTPYKTOPCKOM JOKYMEHTALUH

1) popmsl,

2) pa3mMepoB u

3) cocTtaBa uzzenus,

4) BXOASIIMX B HETO JIeTaJIeil U y3JIOB,

4) ucronb3yeMbIX MaTEPUAIIOB,

5) KOMJIEKTYIOLIUX U3AEIINN,

6) B3aMMHOT'0 PACIOJIOKEHUS YaCTEN U CBA3EH MEXy HUMU,

7) ykazaHHil Ha TEXHOJIOTHIO U3TOTOBJICHHUS.

OmnpenesieHne KOHCTPYKIMH:

Koncrpykiuss POA (manbonee oOmuil Kiacc AJIEKTPOHHBIX YCTPOMCTB),
KaK M JIF0OOr0 CI0KHOIO W3JEIusl, COCTOUT U3 MHOXECTBA BXOJAIIMX B HEe
AJIEMEHTOB CO CTPOTO PETJIaMEHTHPOBAHHBIMU CBA3SIMH, 00pa3ys CHUCTEMY C
ONPEAEIEHHON CTPYKTYPOW M CO CBOMCTBAMM, HE PAaBHBIMU CYMME CBOWCTB
DJIIEMEHTOB.

Koncrpykuuss POA otinyaercss BaKHONW OCOOEHHOCTHbIO (HOPMUPYEMBIX
BHYTPEHHUX CBSI3€M MEXJy 4YacTsIMHU: KpOME€ MPOCTPAHCTBEHHbIX U
MEXaHUYECKUX JIOJKHbI OBITh KOPPEKTHO pPEATM30BAaHblI AJEKTPUUECKUE U
OTPaHUYEHbl 3JEKTPOMATHUTHBIE CBA3UM. OJTa OCOOCHHOCTh HACTOJIBKO
CYILIECTBEHHA, YTO BBIJEISIET KOHCTpyupoBaHue POA B oTaenbHy0 001acTh
WH)KEHEPHBIX 3HAHUI.

Koncrpykuusi coBpemennoii IBM - KOMIUIEKC pa3IMUHbBIX MO MPUPOJIE
JeTaned, OIpeneieHHbIM 00pa3oM OOBEIMHEHHBIX JJIEKTPUUYECKH U
MEXaHUYECKHU JIPYT C IPYTOM U MPU3BAHHBIX BBIMOIHATH 3a/I1aHHbIC (PYHKITUU
B 33/IaHHBIX YCJIOBHSX U PEXKUMaX dKCILUTyaTalUu.

OT npaBUIBHOTO BBIOOpPA ITHX J€Tajed, MaTepUaloOB, U3 KOTOPBIX OHU
W3rOTOBJIEHBI, MIPABUJIBHOTO MX Pa3MEIICHMS, 3aKPEIUIEHUS U O0BbEAMHEHUS
3aBUCAT BaKHEHIIME XapaKTEPUCTHKU MaIIMHbI (OBICTpOJEHCTBUE, O00BEM,
Macca, MNOTpPeOJIEeHHEe MOIIHOCTH, JOIMYCTUMBIE YCIOBHS SKCIUIyaTalluu,
HaJIe)KHOCTh, CTOUMOCTD U T. 11.).

[Ilupokoe BHEApPEHUE BBIUUCIUTEIBHOM TEXHUKU BO Bce cdepbl
YeJIOBEUECKOM AESTENbHOCTU MpPEeAoIpeaeisieT He0OX0AUMOCTh pa3padOTKu
takux DOBM, kotopesie Obl MMENW MIUPOKHME BO3MOXKHOCTH IPUMEHEHUS,
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MajJyl0 CTOMMOCTb, HEOOJBIIYI0 JJIMTEILHOCTh JTama pa3paboTKu U
BHEJIPEHHS] €€ B MPOU3BOJACTBO, MAKCHUMAaJIbHYIO TEXHOJIOTMYHOCTh U T. I.
Koucrpykrop-pazpabotunk  3OBM  gns  obecrneueHus 3THUX — 4acTo
B3aMMOWCKIIIOYAIONIUX JPYr Jpyra TpeOOBaHUU 6 Kauecmee ucxXoOHblX
OAHHBIX UMeem IJIEKMPUUECKYI0 cXemy MAILUHBI, 6U0 00beKma yCmaHo6Ku
MallMHBl W OOLIME CBEIEHUS O  CePpUiHOCIMU  RPOU3BOOCHEd,
NpeIHa3HAaYeHHOTO JUIS BBIMyCKa pa3pabOTaHHOW MAIIMHBI MaJlbIMH,
CPEITHUMH WU OOJIBIIMMH CEPUSIMH.

Ot Buga oObekra ycraHoBkM OBM 3aBucut, Kakue u3 (aKkToOpOB,
XapaKTEPU3YIOUIUX YCIOBUSA JKCIUTyaTalld, OyIyT B OOJbIIEH CTEneHu
BIIUATH Ha €€ paboTOCIOCOOHOCTb. YPOBEHb MPOU3BOACTBA HMEET
CYILLIECTBEHHOE 3HAY€HUE MPHU ONpPEJIEJIECHUU CTOUMOCTH pa3pabdaThiBaeMOi
OBM, ee HangexXHOCTH, yIOOCTBA HAJIAJKHM M PEMOHTA, TPYIOEMKOCTH,
TEXHOJIOTUYHOCTH U T. J.



ITAIIbI PASBPABOTKH 9BM U CUCTEM

IMocsenoBarebHOCTH 3TANOB pa3padorku OBM u cragmii BbhIycKa
KOHCTPYKTOPCKO  JOKYMEHTAUMHM onpexaensercs [ocaapcTBEHHBIMU
cragpaprtamu. Ilpu pazpabotke DBM BbIIyCKarOT OOJBIIOE KOJIUYECTBO
TEXHUYECKON JIOKyMEHTaluuu (KOHCTPYKTOPCKOW U TEXHOJIOIMYECKOM),
COCTaB KOTOPOM Takxe onpenensercs ['ocy1apCTBEeHHbIMU CTaHIapTaMu

['ocyapcTBeHHbIE CTaHAAPTHl YCTAHABIMBAIOT HECKOJIBKO IManos
paspadomku  KOHCMPYKMOPCKOW OOKyMeHmayuu Ha W3IEIUs  BCEX
oTpaciieil NpOMBIIIIIEHHOCTH (B TOM uKciie U Ha OBM u cucremy):

Texuunueckoe 3aganue

mexHuueckoe 3adanue (T3) ycTaHaBIMBAaeT OCHOBHOE Ha3HAYCHHUE,
TaKTUKO-TEXHUYECKUE XAPAKTEPUCTUKH, TOKA3aTeJIM KayecTBa M TEXHHUKO-
PKOHOMHUYECKHE TpeOoBaHMs, TPEeAbsIBIseMble K pa3padaTbiIBAEMOMY
15631 (151 0K

TexHuueckoe NMpEeaJIOKEHUE

mexHuyeckoe npeonoiceHue — COBOKYIIHOCTb KOHCTPYKTOPCKHX
JOKYMEHTOB, COJEpXKAlIUX TEXHUYECKOE U  TEXHUKO-DKOHOMHYECKOE
o0ocHOBaHMe 1ieJeco00pa3HOCTH pa3paboTKu u3Aenus (Ha OCHOBAaHUU
aHAIM3a TEXHUYECKOTO 3aJaHMUs 3aKa3yhKa W pPa3IMYHbIX BapUAHTOB
BO3MOKHOW pEANM3alUU U3JEIHUSA, CPABHUTEIbHOM OLEHKHU PELIEHUN C
Y4E€TOM  KOHCTPYKTHUBHBIX W OJKCIUTyaTallMOHHBIX  OCOOCHHOCTEM
pa3pabaTblBA€MOro M CYIIECTBYIOIIMX U3JEIUN, a TakKe MaTEeHTHBIX
MaTepuaoB);

JCKHU3HBIN MPOEKT

ICKU3HBIU NPOEKM— COBOKYIIHOCTb KOHCTPYKTOPCKHUX JOKYMEHTOB,
coAepKalMX NPUHIUNUAIBbHBIE KOHCTPYKTUBHBIC PEIICHUS, JAaloIMe o0l1ee
NpeacTaBjeHne o0 yCTPOICTBE W MPUHIMIE JIECUCTBUS HU3JETUS, a TAKKe
JIAaHHBIC,  ONPEHCNISAIOUIME  HA3HAYEHHWE W OCHOBHBIE  MApaMeTphl
pa3pabaTbiBa€MOro U3eIus;

TexHnuyecknii MPoOEKT

MmexXHUYecKull npoeKm—COBOKYITHOCTh KOHCTPYKTOPCKUX JOKYMEHTOB,
CoZlepKaIlNX OKOHYATEIbHbIE TECXHHYCCKHE PEIICHUS, NAIOIINE IOJHOE
npejicTaBiieHre 00 YCTpPOMCTBE pa3padaThlBa€MOTO H3JCIHS, U HCXOIHBIC
TAHHBIC IS pa3paboTKu paboyeii JOKYMEHTAIINH,

paspadbomka padoyeit 00KyMeHmMayuu—cOBOKYITHOCTb KOHCTPYKTOPCKUX
JIOKYMEHTOB, MpEeAHA3HAYEHHBIX ISl U3TOTOBJICHUS M UCIBITAHUS OMBITHOTO
oOpasia (ONbITHON NapTUH) U3JIETTHSI.



IIpouecc pa3padboTku HOBOrO U3/1eTUs
[Iporecc pa3pabOTKU HOBOTO U3/AETHUSI COCTOUT U3 08YX IMANOE.

Iman 1 — nayuno-nuccuenosarensckas paspaborka (HUP). Ha sTom
JTane TMPOM3BOJUTCS MNPEABAPUTENIbHAA AHAIMTUYECKAs MW pacyeTHasd
npopabotka uzaenus. Pesyabrar HUP — HayYHO-TEXHUUECKU OTYET,

COJIep Kallliid BBIBOJbI O HOBBIX MPUHIMUIIAX MOCTPOEHUS U3AEIHS, HAYUHO
OOOCHOBaHHBIM MOJAXOJ K peaju3alud dSTUX [PUHIUIOB, AaHAIU3
MpOBEJACHHBIX uccuenoBanuii. HUP MoxeTr nate oTpuLiaTenbHbId pe3yibTar,
ITOKa3bIBAIOIINM, YTO Ha COBPEMEHHOM YPOBHE Pa3BUTUS HAYKU U TEXHUKHU
peanu3anms IMOCTABIEHHOW 3a/1a4d HEBO3MOXHA WIIM IIPEXKIECBPEMEHHA.

Iman 2 — onwsiTHO-KOHCTpPYKTOpCKas paspaborka (OKP). PaGora Ha
ATOM JTale OCHOBbIBaeTCA Ha pesynbratax HUP wm aBnserca mponeccom
WHKEHEPHOI'O0 BOIUIOLIEHUSI TEOPETUYECKUX PE3YyJIbTATOB, MOJYYEHHBIX Ha
srarie HUP, B cxeMy U KOHCTPYKLIUIO U31ETUS.

Ha »rame OKP Ha mnepBbeii 1muan
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HUP:

- mexHuueckoe 3aoanue (13)

- MeXHUYeCKoe NPedlolceHue

OKP:

- 9CKU3HbBLIL NPOEKM

- MEeXHUYEeCKUIl NPOeKm

- pazpadomka padoueii 00KymeHmauuu

B cooTBeTcTBUM ¢ MPUBEACHHBIM MOPSIKOM CYIIECTBYIOT ONpPECICHHbIC
sTambl pazpabotku OBM, mnocienoBaTeNbHOCTh BBIMOJHEHHUS KOTOPBIX
IpeACTaBeHa Ha puc. 1.

Jtan 1 — noaroroBuTeNbHbIA. Ha 3TOM 3Tane npous3BOASTCA U3YUYEHUE
3a1a4d, JUIs PElIeHUs] KOTOPBIX MpelHa3sHayeHa naHHas OBM, u aHanus
CYLIECTBYIOIINX KOHCTPYKIIMI MaIllvH,

00CYX/Ial0TCsl JIOCTUKEHHUSI B CMEKHBIX OO0JIACTSX HAYKU U TEXHUKU U
HOBbIE€ NPUHIUIIBI. Takoil aHanu3 MO3BOJIET OPUEHTUPOBOUYHO ONPEACIIUTH
TEXHUYECKUE XapaKTEPUCTUKH OyTyIIeld MalTuHBbI.

Oran 2 — paspadomka T3. OHO JOMTKHO COJEpPKAaThb OCHOBHOE
HAa3HAYEHUE, TEXHUYECKUE U TAKTUKO-TEXHUYECKHUE XapaKTEPUCTUKU
(ObIcTpOsCIICTBUE, PA3pPSANHOCTh, O0BEM NaAMSITH W T. [.), I[OKa3aTelu
KauecTBa U TEXHUKO-DKOHOMUYECKUE TpeOOBaHUsI, COCTaB KOHCTPYKTOPCKOM
JIOKYMEHTAIIUH, & TAKXKE ClelUalbHble, KOHCTPYKTUBHbBIE, TEXHOJIOTUYECKUE,
AKCIUTyaTallMOHHbIE TPEOOBaHUs U TPEOOBAHUS TTO HAJEKHOCTH.

B T3 yka3bIBaloTCsl MpeanpusThe-3aKka3uuk U NpeanpusiTue-pa3padoTunK
OBM. B3auMOOTHOIIEHHUS] MEXIY HUMHU PETIAMEHTHPYIOTCS JOTOBOPOM—
IOPUJIMYECKUM  JIOKYMEHTOM, ONPEACISIONIMM  B3aUMOOTHOILIECHUS Ha
pasnuYHBIX JTamax pa3paboTku. B goroBope omnpenensitorcsi B3auMHbIE
o0s3aTeNIbCTBA CTOPOH, HX OTBETCTBEHHOCTh B Clydae HapylICHUS
OTJICJIbHBIX €r0 IYHKTOB, CpPOKH BBITIOJIHEHHS pPabOT ¥ HWCTOYHHUKHU
¢unancupoBanusi. Kpome T3 K goroBopy mnpujararoT CMETHYIO
KaJIbKYJISIIAI0 paboT, B KOTOPOM oOIIas cymMma pacxojia pa30uBaercs IO
CTaThM: CBIPh€ M OCHOBHBIE MAaTE€pHaJIbl, MMOKYMHbIE KOMILICKTYIOIKE
uznenus W nonydabpukatel, 3apruiata pabotHukam HUM u pabGounm
ONBITHOTO TMPOU3BOJICTBA, OTYHUCICHUSI Ha KalUTaJIbHbIE BIJIOYKEHUS,
(¢bUHaHCUPOBaHUE CTOPOHHUX OpPTraHU3alMil U T. 1. B 1oroBope yka3biBaroTCA
00BEM M CpPOKM BBINOJHEHUS KaXJIOro0 U3 JTanmoB padoT, 3a KOTOpbIE
npeanpusiTie-pa3padoTINK OTYUTHIBACTCS nepe npeAnpUsITUEM-
3aKa34yuKoM. Bce cropHbie BOIPOCHI, BO3HUKAIOUIUE MEXAY PazpaboTUMKOM
U 3aKa34YMKOM, pazperaroTcs ['ocynapcTBeHHON apOUTpakHOM KOMHCCHEH.

CocraBnenue T3 0ObBIYHO BeAeTCS  3aKa3YMKOM  COBMECTHO €
pa3pabOTYUKOM-UCIIOJIHUTENIEM, [UJIi TOro 4roObl TpeboBanuss k OBM,
3adukcupoBaHHbie B T3, SIBISINCH TPAKTUYECKU BBITTOJIHUMBIMHU.
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Ecnm 3aka3umk HE 3HAET KOHKPETHOTO MCHOJHUTEINS, TO OH COCTABISET
npoekT T3 U pacchlIaeT ero B OpraHU3alMK, 3aHUMAlOUIUecs pa3padoTKON
BBIYMCIIUTEIBHON anmapaTypbl, M IPOCUT pPacCMOTPETh BO3MOKHOCTb
peanu3aiuy IpoeKTa B MPaKTHIECKOU pa3paboTKe.

Cornacoanme T3 HauMHaeTcs TMOCJIE€ TOrO, KaKk ONpEIASTUICA
KOHKPETHBIN UCIIOJIHUTENb WX UCTIOJHUTEIH.

[Iponecc cornacoBaHusi COCTOMT B TOM, YTO WCIOJIHHUTENb MOCIE
nosrydeHust nmpoekra T3 wuccienyer BO3MOXKHOCTB €T0 peanu3aluu Kak C
MeXHUYecKou Mo4Ku 3peHusi, Tak U B yKasauuvlie 3axazuuxom cpoxu. Ilpu
ATOM HCIIOJHUTENb 0000IIAeT ONBIT MPEAIIECTBYIOMIUX Pa3pabOTOK, a TAKKe
OMBIT POJICTBEHHBIX OpraHu3alui, OIICHUBAeT BO3MOXHOCTH CBOErO
OpeANpUsITAsS, MNPOBOAUT TOAOOP M  M3YYEHHE OTEYECTBEHHOM W
MHOCTPAaHHOM HAay4YHO-TEXHUYECKOW JUTEpaTyphl, MATEHTOB U aBTOPCKUX
CBU/JICTEJIbCTB.

Hapsimy ¢ 9TUM  uUCHOJHUTENs MPEIBAPUTEIBHO  MpopadaThiBaeT
nocTpoeHusi 0JI0koB W y310B DBM u genaer BbIBOA O NPUHLMIHAILHON
BO3MOXHOCTH BbIoJHeHUs T3. B mporecce mpeaBaputenbHOi MpopadOTKu
3aKa34yuKy OT pa3paboT4MKa MOXKET OBbITh BBIJAH pAJI 3aMEYaHUN 110
OTJICJIbHBIM TIYHKTAM TEXHUYECKUX TPeOOBaHMI WM NPEIIOKEHBI CBOU
(GOpMYJIIMPOBKM 3TUX MYHKTOB. EcCiM mocie NPUHATHS COOTBETCTBYIOIIMX
YTOUHEHUH U U3MEHEHUM JIOrOBapHUBAIOIIMECS CTOPOHBI NPUXOJAT K
€AMHOMY MHEHHIO O MPAKTUYECKON BBIMOJHUMOCTH TPEOOBAHUM, YKAa3aHHBIX
B T3, cornacoBaHue CUYUTACTCS 3aKOHUYCHHBIM.

YrBep:xkaenne T3 npoucxomut mnociie ero corjacoBanus. [lpu
yTBepXKIAeHuu T3 MOANMUCHIBAIOT TMPEACTABUTEIM U PYKOBOIAUTEIN
opraHuzanuii 3akazuuka u paspadbotumka. Ilocie mnoamucanus T3
CTAHOBUTCS OQUIMAIBHBIM JIOKYMEHTOM, B COOTBETCTBHU C KOTOPBIM
BBITIOJIHAETCS pa3paboTka DBM wunu cucremsl. B cinydae HEoOX0IMMOCTH
UCIIOJIHUTENIEM MPOBOAMUTCS KoppekTupoBka T3, mHOrga tpedyromascs 1o
pe3yJbTaraM BBINOJIHEHUSI 3CKU3HOTO U TEXHUYECKOrO MPOEKTUPOBAaHUS (Ha
puc. 2.2 oOpaTHble CBSI3M cClpaBa © cieBa). [Ilpu KOHKpEeTHOM
MPOCKTUPOBAHUHM MOXKET OKa3aThbCs, YTO HEKOTOphie TpeOoBanus T3 Hamo
WU3MEHUTb.

3aka34yuk B Ipoiiecce pa3pabOTKU TaKKe MOKET BHOCUThH U3MeHeHus B T3,
HE MPUBOJSIINE K CYIIIECTBEHHBIM U3MEHEHUSAM B YK€ MPOJIeTaHHON padoTe.
KoppektupoBka MpoOBOAUTCS IO B3aUMHOMY  COTJIACOBAHUIO  MEXIY
3aKa34MKOM U UCTIOTHUTEIIEM.

Oranbl 3, 4 — mexHuueckoe npeonoxcenue. Ha »>Tux srTamax
pa3pabaTbIiBaeTCsl COBOKYIMHOCTh KOHCTPYKTOPCKUX JOKYMEHTOB, B KOTOPBIX
OTOOpaXKaloTCsl  pa3lIMyHbIE BAPUAHTHI KOHCTPYKTUBHOTO U CXEMHOTO
noctpoeHusi pazpadbarsiBaemoii 9BM u gaetcsi cpaBHUTENbHASI OLIEHKA 3THX
BapUAHTOB MEX1y COOOM U C aHAJIOTaMH.

YacTuuHO 3TH BOMPOCHI YK€ MOJDKHBI OBITH PacCMOTPEHBI B IMPOIIECCE
cornacoBanus T3.
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Ha »srame 3 pa3paboTuukoM TIPOU3BOJIUTCS BBIOOP  OCHOBHBIX
KOMIUICKTYIOIIUX U3JICJIUM, 00ECIIeUYNBAIONTNX BBITTOJIHEHUE TpeboBanuii T3.

Croma OTHOCUTCS BBIOOD 2eMeHmHOU 6a3vl, HOcumens UHpopmayuu,
onepamusHoll U GHelHell namsamu u T. 1.

Bonbpmioe BHMMaHME Ha CTAIMM TEXHUYECKOTO MPEIJIOKCHHUS YACISIOT
aHAJIM3y aJrOPMTMOB, OIPEICISAIONINX JOTUYECKYIO CTPYKTYypy OBM,
MOCJICIOBATEIPHOCTh ~ BBIMIOJTHEHUSI  JIOTHYCCKUX U apUPMETHICCKUX
omnepauui.

BceM KOHCTPYKTOPCKMM JTOKYMEHTaM, BBITYCKAaeMbIM Ha CTaJHH
TEXHUYECKOTO TPEII0KEHUsI, TpucBanBaeTcs Jutepa «IDy».

dranbl 5—7 — 2ckusHoe _npoekmuposanue. Ha »>Tux sramax
MPUHUMAIOTCA TPUHLIMIINAIBHBIE KOHCTPYKTUBHBIE U TEXHUYECKUE PEIICHUS,
KOTOpbIE OTJIMYAIOTCS OT TEXHMUYECKOTO MPEeasIOKEeHHsI OoJiee OemanbHOou
popabOTKOM YCTPOMCTB B COOTBETCTBUU ¢ T3.

Ha cragum 3CKM3HOrO MPOEKTUPOBAHMSI MPOBOJATCA pa3paboTka
CHEUUANIBHBIX CXEM YaCTHOTO NPUMEHEHHS (Hampumep, s yIpaBJICHUS
3allOMUHAIOIINM YCTPOMCTBOM, YCTPOHMCTBOM BBOJa—BBIBOJA U T. [I.),
UCIIBITAHUE Pa3pa0OTaHHBIX CXEM, pacyeT M MpOBEpKa pabouux PEKUMOB
KOMIUIEKTYIOIINX 3JIEMEHTOB, BBIMOJHACTCS NPEABAPUTEINBHBIA pacyeT
HAJICKHOCTHU KaK OTACJIbHBIX y3JI0B U 0710K0B DBM, Tak u u3enuii B [1EJI0M.

B npoiiecce mpopaboTKu 3CKM3HOTO MPOEKTA, KaK MPaBUiIO0, MPOU3BOIUTCS
Makemuposanue OTHECIbHBIX HamOOJiee CIOXKHBIX V37068 W ONEPalMOHHBIX
010K06, 2 UHOT/IA U TOJHOCTBIO YeblX YCmpoucmea, TaKUuX, Kak MpoIeccop,
yCTpOMCTBO 0OMEHA, 3alIOMHUHAIOIIEE YCTPOMCTBO U JP.

BceM KOHCTPYKTOPCKMM  JOKYMEHTaM, BBIIYCKAaEMbIM HA CTaJUU
ACKU3HOI0 MPOEKTUPOBAHUS, IPUCBANBACTCS JTUTEPA «In.

[lo 3aBepiieHUH 3CKU3HOTO MPOECKTUPOBAHMS Pa3pabOTUMK 3alUIIAcT
ACKU3HBIN MPOEKT MEPE]l 3aKa3UYMKOM UJIM 3aKa3UMKaAMMU.

Ecau OBM uMeeT OTHOCUTEIBHO HECI0MCHYIO CMPYKmYpy WIHN SBISIETCS
MoOepHU3ayuell ceoeli npedvioyujeli Mooenu, TOMyCKAETCs Onycmums Iman
ICKU3HO20 RPOEKMUPOGAHUA Y CPA3Y TIEPEUTH K TEXHUYECKOMY IIPOEKTY.

Jdranbl 8—9 — mexnuueckoe npoexmuposanue. Ha >tux sramax
JETabHO  OTpPabaThIBAIOTCS CXEMHBIE W KOHCTPYKTOPCKHE pEILICHHUS,
BBIITYCKAIOTCS YEPTEKU Ha BCE AIIEMEHTHI, Y3JIbl, OJIOKH U ycTpoiicTBa DBM,
popadaThIBAIOTCS BOMPOCH! 3alIUThl OT MEXAHMYECKHX, KIMMAaTUYECKUX U
paJuallOHHBIX BO3JIEUCTBUM, JOCTYyNA MPHU PEMOHTE MU KOHTPOJIE, TPUBSI3KU
K OOBEKTy YCTAaHOBKM M T. [., YTOYHSIOTCS BOIPOCHI TEXHOJOTMH U
CTOMMOCTH, OCOOEHHOCTH NPEANpUATUA-U3roToBUTENs DBM.

B mpouecce  BBINONHEHHS  TEXHMYECKOTO IPOEKTa  HEOOXOAMMO
MaKeTHUPOBAaHUE KaK OTAEJbHBIX y3JI0B U YCTPOUCTB pa3padaTeiBacMoii OBM,
TaK ¥ BCEU MAILMHBI B LIEJIOM.
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HUmoe mexnuueckoco npoexkma — makem IBM, npenbsBisieMblid Ha
WCIIBITAHUS,

OcHOBHasi KOHCTPYKTOPCKas JOKYMEHTallMs, KOTOPOW IpPHUCBAaUBAETCS
aurepa «T».

K xouncmpyxmopckoii 0okymenmayuu omHocam: COOPOYHBIC YEPTEKHU
BCEX YCTPOMCTB C TMOACHUTEIBHOM 3allUCKOW, TMOJIHBIM  KOMIUIEKT
ANEKTPUYECKUX CXEM, MHCTPYKILHH IO SKCIUTyaTalluH, TEXHUYECKUNA OTUET.

B orTyere mpuBOIATCS BCE OCHOBHBIE MEXAHMYECKHE W JIIEKTPUYECKHE
pacueThl, pPe3yJbTaThl MCCIECNOBaHUM U HUcnblTaHul. [lo pesynbraram
TEXHUYECKOTO MPOCKTUPOBAHUSI MOKET OBITh MPOBEJEeHAa KOPPEKTUpOBKa T3
10 COIVIACOBAHMIO C 3aKa3YMKOM.

dranbl 10—12 — uzeomosnenue, Hacmpouxa u SKCNaAYamayus OnblMmHoO20
obpazya.

Ilocne TOro Kak 3aKa3yuK BBIHEC IIOJIOKUTEIBHOE pEUIEHUE II0
pe3yjibTaTaM  TEXHMYECKOTO IpOeKTa, pa3padOTUYMK MOPUCTyHaer K
pa3paboTke  pabouell  JAOKyMEHTAI[MH, TMPOU3BOAS  OKOHYATEIHHYIO
KOPPEKTUPOBKY  JJIEKTPUYECKMX  CXEM M 4YepTekel,  BBIMyCKas
KOHCTPYKTOPCKYIO JOKYMEHTAIMIO, 10 KOTOPOM MPOU3BOJMUTCS BBIIYCK
OTBITHOTO OOpa3iia DBM.

KoHcTpykTOpCKOW TOKyMEHTAIMU prcBauBaercs Jurepa «O».

B mpouecce wusroroBnenus OBM npoBoasTca NpuUeMOCAATOYHBIE
UCHBIMAHUA OMOENbHbIX V3106 U 0OI0KO8, a TIOCIE€ W3TOTOBIICHUS—
MPUEMOC/IATOUYHbIE ~ HMCIBITAHUS ~ ONnblmMHO20  obpasya  (OJHOTO  WUIU
HECKOJIBKHX) MO AJIEKTPUUECKUM, MEXaHUUYECKUM, KIIMMAaTUYECKUM U APYTUM
TpeOOBAHUSIM.

UcnbiTanust TPOBOIMATCA  MNPEJCTABUTENSIMA ~ OTJENa  TEXHUYECKOTO
koHtpoist (OTK) wu mpencraBuTensiMd 3aKa3yuka B COOTBETCTBHM C
MeXHUYeCcKUMU YCI08USIMH, KOTOPBIE COCTaBISIOTCS pa3pabOTUYMKOM Ha
y37bl, OJIOKM M W3Je]He B IeIoM Ha ocHoBe TpeOoBauuit T3. Texuuueckue
YCI08UsL 0053AMENbHO 6X00SIM 8 COCMA KOHCMPYKMOPCKOU OOKYMeHmayuu,
IepeaBacMo  Ha  3aBOJA-M3rOoTOBHTENb. [l0  pesyinbratam  ONBITHOM
AKCIUTyaTallM U FOCYJapCTBEHHBIX MCIBITAHUI MPOBOAMTCS OKOHYATEIbHAs
KOPPEKTUPOBKA JOKYMEHTALIMH.

Jdranbl 13—14 — guinyck ycmanosounou cepuu.

OTKOpPPEKTUPOBAHHASI TEXHUYECKAsl JOKYMEHTAallUs, BBINYIICHHAs O]
muteport «O1ly», nmepenaercs npeanpUsITHEM-Pa3paOOTUUKOM MPEANTPUSTHIO-
W3rOTOBUTEINIO [IJIsl BBIMyCKa yCTaHOBOYHOM cepun DOBM u 3amycka B
cepuifHoe (MaccoBO€) MPOU3BOCTBO.

B3aumooTHOUIeHUST MEXIy pa3padOTYMKOM M 3aBOJAOM-HU3FOTOBUTENIEM
PErJIAMEHTHPYIOTCS JOTOBOPOM, KOTOPBIN 3aKI0YAETCsl HA IIEPUOJT OCBOEHUS
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OBM B cepuiiHOM mpou3BOjACTBE. Pa3paboTuuk mnpu 3TOM 00s3yeTcs
nepegaTtb  3aBOJY-M3TOTOBUTENI0  HECKOJIBKO  KOMIUIEKTOB  KOIHM
KOHCTPYKTOPCKOM M TEXHOJOTMYECKOM  JOKYMEHTAllMH,  OOY4YUTh
MpeACTaBUTENIe 3aBojJa IMpolleccaM HaJlaIkKi W PEryJIHpPOBKH, HOBBIM
TEXHOJIOTUYECKUM IIPOLIECCaM U T. A.

ITocne BhIMycka W UCHBITAaHUA YCTAaHOBOYHON maptuu OBM (unum
TOJIOBHOTO 00pa3mna [jisi OONbIIMX MaIIWH) pPa3paboTYMK TepenaeT BCe
OpUTMHAJIBl TEXHUYECKOW JOKYMEHTALMHM 3aBOJY-U3TOTOBUTENI0, KOTOPBIN
pu HeOOXOIUMOCTHU NIEPEBBIMTYCKACT €€, IPUCBANUBASI JINTEPY «A».

[lo oOkoHUYarenpbHO OTPA0OTAaHHOM  JOKYMEHTAIMM  IPOU3BOAMUTCS
MaccoBbIN (cepuiiHblil) Beimyck DBM.

Jranbl 15 wm 16. B mponecce skcmyataumu U pemMoHTa OBM,
U3rOTOBJICHHBIX B CEpUMHOM (MAacCOBOM) MPOM3BOJCTBE, YACTO BO3HHUKAET
HEOOXOJAMMOCTh B KOPPEKTHUPOBKE (PYHKIMOHAIBHBIX, MPUHIUIUAIBHBIX,
MOHTaXHBIX W JIPyTHMX CXEM, KOHCTPYKTOPCKOM UM TEXHOJOTHYECKOU
JOKyMeHTaluu uinm xe T3.

OTH U3MEHEHUS BHOCATCS B YCTAHOBJIICHHOM IOPSIJIKE,

U 110 OTKOPPEKTHPOBAHHON JOKYMEHTALMU MPOU3BOIAUTCS W3TOTOBIICHHE
ONBITHOIO 00paslia, €ro HUCIbITAaHHE B TIOJHOM 00beMe; B cllydae
IIOJIOJKUATEIIBHBIX PE3YJIBTATOB KOPPEKTHPYETCA NOKYMEHTAlus Ha 3aBOJe-
WU3TOTOBHTEIIE.

VkazaHHbIE 3Tanbl HE0OX0OUMbl JUIsl TAKOTO CIOHCHO20 U30enus, Kak
OBM, Tak Kak HeNb3s NOIYCTUTH €€ 3allyCK B CEPUUHOE NMPOU3BOACTBO IO
nepsuuHol paboyell OOKyMeHmayuu, KOTOpas BCErJa COJIEPKHUT KaKHe-TO
owudxu. Ilocnennue MOTyT HOCUTh MPUHLUIHAIBHBINA XapaKkTep U3-3a TOro,
4YTO pa3padOTUMK, HAMpPUMEp, HEBEPHO COCTABHII BPEMEHHYIO AHarpammy
BBINIOJIHEHUS KaKOW-IMOO omepanuu, HE Yuyeld Kakoro-to ¢Gaxkrtopa B
QIrOpUTME TOW WM HWHOM KOMaHJbl WJIM JOMYCTUJ OIIMOKY B
MPUHLIUNHAIBHOMN 3JIEKTPUUECKON CXEME WIIN 3JIEMEHTAX KOHCTPYKIUU.

XOTsl TaKOTO poJia OMMUOKK MPHU MPABUILHON OpraHu3aluy pa3paboTK H
JIOCTaTOYHO  BBICOKOM  KBamupuKanuum  pa3pabOTYMKOB  CIIy4arOTCs
JIOCTATOYHO PEAKO, OHM CYIIECTBEHHO BIMUSIOT Ha 3ampamsl U 6peMs
U320mo8neHus ONbITHBIX 00pa3noB DBM.

OCHOBHOE KOJHMYECTBO OMHOOK (0ko10o 80—90%) BO3HHUKAET OT
HEOOCMAamoyHOU  GHUMAMENbHOCMU U YCMAAoCmu  paspabomyuka W
KOINMPOBIIMKA. BciieacTBue 3Toro oOHapyXUBalOTCs, HaIpUMeEp, HEBEPHO
yKa3aHHbIE CBSI3W MEXJYy KOHTAKTaMH, INpPHUBEJACHHE HE TOr0 THUIIA
MUKpPOCXEMbI, OIIMOKH TMpPU KONUPOBAHUM JIOKYMEHTALUUU BCIEACTBUE
HEYETKOTo HamucaHusi OykB U 0003HaYEHUN B OpUTHHANIE JOKYMEHTA U T. II.
CyuiecTBEHHOE  YMEHBIIIEHME TaKoro poja OWMOOK  JOCTUTaeTCs
UCIIOJIb30BAaHUEM  A8MOMAMUUPOBAHHLIX C TIoMoullbl0 OBM  meTonos
pazpadomku i 00padomKu TEXHUYECKOW OKYMEHTAlMW, U MPUMEHEHUEM
CAIIP (PCAD, AutoCad, OrCad, Mentor Graphics, Cadence, Compass u

ap.)
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YCJIOBUA DOKCIVIYATAIIMU U TPEBOBAHMUS K DBA

IInan nexknun:

1. dakTopsl, BAUSIONIHNE Ha pab0TOCIOCOOHOCT, DBA

2. Bnusiaue ycnoBuit 3KCIuTyaTauu Ha pabotocrnocooHocTh DBA
3. TpeboBanusi, npeabsBiIsieMble K KOHCTPYKIIMU OBA

4. TTokazaTtenu kauecTBa KOHCTpyKuun JBA

®AKTOPbI, BITUAOLNE HA PABOTOCITOCOBHOCTb 3BA

VYcnoBug  3KCIUTyaTalMM  3JIEKTPOHHO-BBIYMCIUTENIBHOW — ammapaTrypbl
UMEIOT Pa3IMYHYI0 (PU3MKO-XUMHUYECKYIO MPUPOAY U U3MEHSIOTCS B BEChMa
LHIMPOKUX IpeaeIiax.

daxkTopsl, BO3JACUCTBYIONIME HA paboTocrocobHocTs IBM, pazaenstoT Ha
KaumamuuecKue, MeEXaHuuecKkue u paouayuoHHble.

K kaumamuueckum ¢paxmopam OTHOCAT: U3MEHEHHE TEMIEPATYPBI U
BJIQXHOCTH OKpPYXAloOLEeld Cpeapl; TEIJIOBOW yJap; YBEIWYEHUE WIIU
yYMEHbBIIIEHHE aTMOC(HEPHOTO [aBICHHS; HaJUYWe JABIKYIIUXCS IOTOKOB
IBLTH, T1€CKA; MPUCYTCTBUE aKTUBHBIX BEIIECTB B OKPYXKAloOIIe arMocdepe;
HaJU4Yue COJIHEUHOrO OOJy4eHHsl, TPUOKOBBIX 00pa3oBaHMil (IJIECEHB),
MUKpPOOPraHU3MOB, = HACEKOMBIX U  TPbI3YHOB;  B3PbIBOONACHOW U
BOCIUIAMEHSIOLIEHCS aTMOC(ephl, JOXKAS WM OpbI3r; NPUCYTCTBUE B
OKpY’KarolIed cpeie 030Ha.

K mexanuueckum ¢gpakmopam otHoCAT: BO3/ACCTBUE BUOpAIMK, YIapOB,
JIMHEWHOT0 YCKOPEHUS, aKyCTUUECKOTO yAapa; HAJINYHE HEBECOMOCTH.

K paouayuonnvim ¢axkmopam OTHOCAT: KOCMHUYECKYHO pagualdIo;
SAEPHYIO paJualio OT pEaKkTOpOB, ATOMHBIX JBHUrartenel; oOJIydyeHHe
MOTOKOM raMMa-(poTOHOB, OBICTPHIMU HEUTPOHAMU, O€Ta-4yacTUIIaMU, ab(ha-
qacTULIAMH, IPOTOHAMM, JEUTPOHAMH.

HexoTopsie (hakTOpbl MOTYT MPOSIBIATH C€0s1 HE3aBUCUMO OT OCTAIbHBIX, a
HEKOTOpBIE (PaKTOPBI — B COBMECTHOM JICHCTBHUH C IPYTUMH (paKTOpaMu TOU
WJIU APYTOM TPyIIIbI

(HanpuMep, HaJIUMYME JBMXKYUIUXCS MOTOKOB MECKa HEU30€KHO MPUBOAUT
K BO3HMKHOBEHHUIO BUOPALIMI B KOHCTPYKTUBHBIX 3JieMeHTax OBM).

BJINSIHUE YCIIOBUA 3KCIIYATALUUN HA PABOTOCIIOCOBHOCTb
IBA

Xapakrep u UHTEHCUBHOCTb BO3/1CICTBUA PacCMOTPEHHBIX
KJIIMMaTUYECKUX (B MEHbIIECH CTETEHH), MEXaHUYECKUX W PAAUAIlMOHHBIX (B
Oosbiieil crerneHu) (PAKTOPOB 3aBHCAT OT TAKTHUKUA UCIOJIb30BAaHUS U
o0bekTa ycTaHoBKM DBM.
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Knaccuduumpys mo6yro 9BM 1o 3ToMy npu3Haky, MOKHO pa3IeIuTh UX
Ha cmayuonapHvle U mpancnopmupyemole. Kaxnas U3 rpynn, B CBOIO
ouepe/ib, BKI0YaeT B cedst IBM pa3nuyHbIX KJIaCCOB M HA3HAYCHUS.

IIo COBOKYNHOCTM 3HAauY€HUM KIMMATHUYECKHX, MEXAHUYECKUX U
paJMAIIMOHHBIX (PAKTOPOB CTAIMOHAPHBbIE W TpPaHcHopTHpyeMble DBM
JIEIIATCS Ha CIIEAYIOLME IPYIIIbL:

epynna 1 — crammmonapueie OBM wum cuctembl, pabotaromue B
OTaIJIMBAEMBIX HA3€MHBIX U OA3EMHBIX COOPYKECHUSX;

2pynna 2 — cranonapusie 9BM u cuctembl, paboTarne Ha OTKPHITOM
BO3/yX€ WIN B HEOTAIJIMBAEMBIX Ha3€MHBIX M MOJA3EMHBIX COOPYKEHUSX;

epynna 3 — TpaHCOOpPTUpYEeMbie (BO3UMBIE), YCTAHOBJICHHBIC B
aBTOMOOWJISIX, MOTOIIMKJIAX, B CEJIbCKOXO3SMCTBEHHOW, JOPOKHOU U
CTPOUTEJIbHOM TEXHHUKE U paboTarolre Ha XOY;

2pynna 4 — BO3UMbIE, YCTAHOBJICHHBIE BO BHYTPEHHUX MOMEIIECHUIX
PEYHBIX CYJIOB U paboTarouIie Ha XO4Y;
2pynna 5 — TpaHcmopTUpyeMble (BO3MMBbIE), YCTAaHOBJICHHbIE B

MOJIBM)KHBIX JKEJIE3HOJOPOKHBIX 00BEKTaX U paboTaronue Ha X0y,

2pynna 6 — TPAHCIIOPTUPYEMbIC W TIOPTATUBHBIC, TPEIHA3HAYCHHBIC JIJIS
JUINTEIbHOW TIEPEHOCKH JIIOJIbMH HAa  OTKPBITOM  BO3JyXe WU B
HEOTAIIMBACMBIX Ha36MHBIX U MOJ3EMHBIX COOPYKEHUSX; padOTAIOIIHNE U HE
paboTarolye Ha X0y,

cpynna 7 — TIOPTaTUBHBIC, TpEIHA3HAYCHHBIC [UIS  JUIMTEIHLHON
MEPEHOCKH JIFOJIBMH Ha OTKPBITOM BO3yX€ WM B OTAIUTMBAEMBIX HA3EMHBIX
Y TIOJI3€MHBIX COOPYKECHHSIX, pabOTaloI1e Ha X0y .

Kaxmoit wm3 rpymm ammapaTypbl COOTBETCTBYET COBOKYIMHOCTH KITH-
MaTHYECKUX M  MEXaHMYeCKHX (DaKTOpoB, KOTOpOH OHAa JOJDKHA
COOTBETCTBOBATb.

TPEBOBAHMUA, NNPEOBABIISAEMBIE K KOHCTPYKUNN 3BA

BuoBp paspabarbiBaemass OBM nomkHa OTBeYaTh MAKMUKO-mMeX-
HUYECKUM, KOHCMPYKMUBHO-MEXHONO0ZUYECKUM, IKCHIAYAMAUUOHHBIM,
HAO0EHCHOCMHBIM U IKOHOMUYECKUM TPEOOBAHUAM.

Bce atu TpeboBaHMs B3aMMOCBSI3aHbl, U ONTUMAJIBHOE UX YJIOBJIETBOPEHHE
IpeJCTaBIIsIET COO0H CIIOKHYI0 MHXKEHEPHYIO 3a/1ady.

TakTuKO-TeXHHMYECKHE TPEOOBAHUS.

Ot TpeboBaHUsA OOBIYHO CONEPKATCSI B TEXHUYECKOM 3aJaHWM Ha
MalllMHY W BKJIIOYAIOT B CEOsl TaKME XapaKTEPUCTUKU, KaK ObICTPO/1eiicTBHE,
o0beM ONepaTHMBHON, NOCTOSIHHOM U BHEIIHEH TMaMsiITH, AJAPECHOCTh
KOMaH]l, PpPAa3psiAHOCTh MAIIMHHOI'O 4YHCJIa, TOYHOCTb BBINOJIHCHUS
Omnepanun u T. 1.

B ocHoBHOM naHHBIE TpeOOBaHUS YIOBIETBOPSIOTCS HA PaHHUX dTarax
pazpadotkn OBM, korga ompenensroTCs COCTaB MalllMHBI, €€ CTPYKTYypa,
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MaTeMaTuyeckoe oOecreyeHrue, OCHOBHBbIE TpeOOBaHUS K OTAEIbHBIM
YCTPOMCTBaM.

KoHCTPpYKTHBHO-TEXHOJI0THYECKHE TPeOOBaHMS.

K stuM TpeOOBaHMSIM OTHOCAT: 0OECHEeUECHUE PYHKUUOHATLHO-Y3/108020
npuHyuna nocmpoenus  KOHCTpykumn OBM, mexnonozuunocmo,
MUHUMATIbHYI0 HOMEHKIAMYPY KOMRIAEKMYIOWUX N3N, MUHUMAIbHbLE
2abapumosl u maccy, NPEAYCMOTPEHUE Mep 3aAuiumsl Om 6030elcCmeus
KAUMAMU4eCKUX U MexaHuyeckux paxkmopos, pemMoHmocnocoOHoCms.

DOYHKIMOHAJIBHO-Y3JI0BOM TPUHUMUII KOHCTPYHPOBAHMS HCIIOJIb3YETCS
JUIS. MalllMH TPEThEro M MOCIEAYIOIIEro mnokoseHud. OH 3akirodaercs B
pa30MeHny TPUHIMIHAIBHOW CXEMbl BBHIYHCIUTEILHON MAIIMHBI Ha TakKue
(GYHKIIMOHAIBHO 3aKOHUEHHBIE Y3JIbl, KOTOPbIE MOTYT OBbITh BBINOJHEHBI B
BU/JIE UJCHTUYHBIX KOHCTPYKTHUBHO-TEXHOJOTHYECKUX €UHULL.

[IpumeHeHue  3TOro  NpPUHUMIIA  KOHCTPYMPOBAaHUA  MO3BOJIAET
aBTOMAaTU3HUPOBATh IMPOLIECCHl M3TOTOBJIIEHHUS U KOHTPOJISI KOHCTPYKTHUBHBIX
€MHMUI] U YIIPOCTUTh UX COOPKY, HAJIAJIKy U PEMOHT.

TexHoMTOru4YHOCTh KOHCTpYKIMM OBM M cucteMbl B CyHIECTBEHHOMN
CTENIEHU OIpPEIENSIeTCs] pallMOHAIbHBIM BBIOOPOM €€ CTPYKTYphI, KOTOpas
JOJDKHA OBITH  pa3paboTaHa € Y4Y4e€TOM aBTOHOMHOTO, Pa3/IelIbHOTO
U3TOTOBJIGHUS W HAJNAJKUM €€ OCHOBHBIX 3JEMEHTOB, Y3JIOB, OJIOKOB.
Koncrpykiuss 9BM Tem Oojiee TEXHOJIOTUYHA, YEM MEHbINE JOBOJOYHBIX U
pEryJIMPOBOYHBIX  OMNEpAlMid  NPUXOJUTCA  BBINOJHATH  IOCIE €€
OKOHYATEIHHOU COOPKHU.

[ToHsiTHE TEXHONOTMYHOCTH TECHO CBSI3aHO C MOHATHEM 3KOHOMUYHOCTH
BOCIPOM3BEJCHUS B YCIOBUSX Hpou3BojcTBa. Hambonee TexHOIOrMYHBbIE
KOHCTPYKILUH, KaK MpPaBUIO, U HanboJjiee SKOHOMHUYHBI HE TOJBKO C TOYKU
3peHus1 3aTpaT MaTepUajbHBIX PECYpPCOB U pabodeil CUJIbl, HO U C TOYKH
3pEHUs1 COKpAIIEHUs] CPOKOB OCBOEHUS B IPOU3BO/ICTBE.

B TEXHOJIOrMYHOM  KOHCTPYKUMHM  MAaKCUMaJbHO  HCIOJIb3YIOTCH
B3aHMO03aMEHSIEMOCTh, PeryJupyeMocThb, KOHTPOJIENPUTOAHOCTD,
WHCTPYMEHTaJIbHAS TOCTYITHOCTh JIEMEHTOB U Y3JIOB.

B TeXHOTOrnYHOW KOHCTPYKUMHU JIOJKHBI MAaKCUMAJIbHO HCIIOIb30BaTHCA
YHH(GUIMPOBAHHbIC, HOPMAJIM30BAHHBbIC M CTAHJAPTHBbIE JCTAIU U
MaTepuasbl. MalmHa CYUTaeTcsl Takke 0oJjiee TEXHOJIOIMYHOM, €Clu B Hel
MpeAyCMaTpUBACTCSI MHHHMAJBHAS HOMEHKJIATYypa KOMIUIEKTYIOIINX
W3JIEIINI, MAaTEPUAIIOB, 1101y ()aOpHUKATOB.

HeoOxomumocTs pa3paboOTKM HOBBIX MaTEpHaOB C  YJIyYIICHHBIMU
CBOMCTBAMH WJIM HOBBIX TEXHOJOTHYECKHX IIPOLECCOB OIPEIEISIETCS
TEXHUKO-IKOHOMHYECKUM 3P (HEKTOM UX UCIOJIb30BaHus B JaHHOM DBM.

Koncrpykiusa O9BM nomkHa MEeTh MUHHUMAJIbHbIE TA0apuUThl U Maccy,
9TO OCOOCHHO BaKHO JJIsi OOPTOBOM ammapaTrypsl, Tae ee o0beM M Macca
OrpaHUYMBAIOTCA Pa3MepaMU U MOIIHOCTBIO JIETATEIBHOrO anmnapara.
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B xoucTpykimu 9BM u cucteMbl HEOOXOIUMO MpeayCcMaTpuBaTh Mepbl
3aIUTHI OT BO3JCUCTBUS KJIMMATHYECKHUX U MeXaHM4YeCKHUX (PaKTOpOB,
COCTaB W 3HAYEHUE KOTOPBIX OMNpENeNsitoTcss O00beKTOM, Tne Oyaer
AKCILTyaTHPOBaThCA paspabaTeiBacmasi DBM.

Baxnass xapaktepucTuka KOHCTpykumu OBM u  cucrembl —
PEMOHTOCIIOCOOHOCTh — KAuyeCTBO KOHCTPYKIIMU K BOCCTaHOBJIEHUIO
paboTOCTIOCOOHOCTH U MOAACPKAHUIO 3aJaHHOM JOJITOBEYHOCTH.

JIJIss TIOBBITIIEHUSI PEMOHTOCIOCOOHOCTH B KOHCTpykimmu OBM  mpe-
JIyCMAaTPUBAOT:

a) JIOCTYIHOCTh KO BCEM KOHCTPYKTHBHBIM 3JIEMEHTaM JJisi OCMOTpa U
3aMeHbl 0€3 MPeABAPUTENBLHOTO yAAEHUS JPYTUX 2JIEMEHTOB;

0) HAJIMUKUE KOHTPOJIBHBIX TOYEK JUIsl TOJCOCAMHEHUS H3MEPUTEIbHOMN
anmnapaTypbl IIPU HACTPONKE U KOHTPOJIE 3a pabOTON MaIlIUHBIL;

B) IPUMEHEHHUE OBICTPOCHEMHBIX (DUKCATOPOB U T. I.

Koncrpykuss OBM  Tem  peMOHTOCIIOCOOHEE, Ye€M  MEHBIIYIO
KOHCTPYKTUBHYIO €IMHUILY OHA ITO3BOJISIET ONIEPATUBHO 3aAMEHSTb.

JKCILIyaTAlMOHHBIE TPeOOBAHUA.

K skcmmyataliluoHHbIM TpeOOBaHUSAM OTHOCST: MPOCTOTY YIpPaBICHUS U
0OCITy’KUBaHUs, MPEyCMOTPEHUE PA3IMYHBIX MEP CUTHAIM3AIMU OMACHBIX
pPEXXUMOB paboThl (BBIXOA M3 CTPOs, OTKpbIBaHUE ABepel 1KkadoB, 0OphIB
3a3eMJIeHuss W T. J.), HaJIMyue B KOMIUIEKTE MAIIMHBI annaparypsl,
obecrieynBaoIel  NPOPWIAKTUUECKUNH  KOHTPOJb M  HANagKy KOH-
CTPYKTUBHBIX 3JEMEHTOB (CTEHJAbl, UMUTATOPbl CUTHAJIOB U T. 1.). B
IIOCJIEAHEE BPEMS Pa3BUBACTCs HAIIPABICHUE ITOCTPOCHUSA CUCTEM BBICOKOU
HAJEKHOCTU U JKMBYYECTH, HMMEIOIMIMX B CBOEM COCTaBE CpEIACTBA
CaMOJMAarHOCTUKHU ¥ aBTOPEKOH(DUTYpAIIUU CUCTEMBI.

C oKcmTyaTallOHHBIMH TPeOOBaHUSIMU TECHO CBSI3aHBI TpeOOBaHUS
oOecrieueHnss HOPMaJbHOM paboThl omepaTopa. BaxHa Takxke Takas
opraHu3auus OpraHo ympasieHuss OBM, kortopas Obl oTBevana
COBPEMEHHBIM IPrOHOMHUYECKUM TPEOOBAHUSM U TPEOOBAHUSAM HH)KEHEPHOU
IICUXOJIOTUH.

TpeOoBaHUA 110 HAIEKHOCTH.

Jlanabie TpeOOBaHMS BKIIOYAIOT B ceOs 0OecCrieueHme:

1) 6epoamnocmu 6e3omkasnoi padbomot,

2) Hapabomku Ha OmKas,

3) cpednezo epemenu eoccmanosieHus pabomocnocodHocmu,

4) 0onzoeeunocmu,

5) coxpansemocmu.

BepositHocTh 0e30TKa3HOI padoThl IBM ecTh BEPOSTHOCTH TOTO, YTO B
3aJlaHHOM MHTEpBaJie BPEMEHH IMPH 3aJaHHBIX PEKUMAX U YCIOBUSAX pabOThHI
B MAIlIMHE HE IPOU30MAET HU OJHOTO OTKa3a.

Hapa0orkoii Ha oTka3 IBM Ha3bIBAIOT CPEAHIO MPOAOJLKUTEILHOCTh
ee paboThl MEXIy OTKa3aMHu.
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Cpennee BpeMsi BOCCTAHOBJIeHHsI  padorocmocoOHocTH JBM
OTIpeJIeNIsIeT cpe/iHee BpeMsi Ha OOHApYy’>KEHHUE U YCTPAaHEHHE OJHOr0 OTKa3a.
DOTa  XapakTepUCTUKA  HAAECKHOCTHM  SBISIETCS  TAaKXKE  BaKHBIM
AKCILTYyaTallMOHHBIM IapaMETPOM.

Joaroseunoctbio IBM Ha3bIBalOT MPOAOTIKHUTEIBHOCT €€ padOThI 110
HOJIHO20 U3HOCA C HEOOXOJWMBIMH TIEepepblBaMU JUIsI TEXHUYECKOIO
0OCITy’KMBaHHs U PEMOHTA.

[lox MOJHBIM HM3HOCOM IMpPHU 3TOM IMOHUMAIOT COCTOSIHUE MAIlHHBI, HE
MO3BOJISIOLIEE €€ JATBHEUIIYIO HKCILTYaTaLHIO.

Coxpansiemocte IBM — ee crtoCOOHOCTh COXPAHSTh BCE TEXHUYECKUE
XapaKTEePUCTUKH TOCJE 3aIaHHOT0 CPOKA XPaHEHUs U TPAHCIIOPTUPOBAHUS B
OTPEJICIICHHBIX YCIOBUSX.

IKOHOMHYECKHE TpCﬁOBaHI/ISI.

K sxoHOMUYEeCKHM TpeOOBaHUSM OTHOCHT:

1) Munumanono  603modicHvle  3ampamvl  pemeHu, mpyoa u
MamepuanbHuIX cpeocme Ha pa3padoTKy, M3roTOBJIEHHE U IKCILIYyATAIHIO
OBM;

2) MUHUMANBHYIO CHIOUMOCHMb MAWUHBL HOCNIE 0CBOCHUA ee 8
npouszeoocmee.

Tecnas cBs3b npeabspisieMbix K 9BM TpeboBanuii NpUBOJAUT K TOMY, YTO
CTPEMJIEHUE MAKCUMAaJIbHO YJOBIETBOPUTh OJHOMY M3 HHUX BEIET K
HEOOXOJMMOCTA CHU3UTh 3HAaY€HUE JpYyrux. Tak, >KellaHWe YBEIUYUTh
HaZie)kHOCTh DBM  BBeZieHMEM CTPYKTYPHOM HM30BITOYHOCTH HEU30EKHO
BJICUET 3a coOOW yBeandeHHEe rabapuToB, MacChl, MOIIIHOCTH IOTPEOJICHHMS,
CTOMMOCTHU. B JaHHOM ciydae BBIXOJOM CIY>KUT JajbHEWIEee MOBBILICHUE
CTENEHU UHTETPALIMN MUKPOCXEM.

TouHast cBsI3b MEXK/ly TAKUMU B3aUMHO MPOTUBOPEUUBBIMU TPEOOBAHUAMU
JIOCTATOYHO CJIO)KHa U YCTAHABJIMBAETCS CTATUCTUYECKUM aHAJIU30M
napaMeTpoB pa3pabOTaHHBIX U U3roTOBIsIEMbIX DBM.

CooTHoIIEHUE MEXIY pa3IMYHBIMU TPEOOBAaHUSAMH MOXKET OBITh
YCTAHOBJIEHO HCXOJsl M3 THIA, HA3HAYCHUS M XapakTepa SKCIUTyaTaiuu
npoektupyemon OBM.

Jlnst Gonblioi yHUBepcasibHOM DBM Hambosiee BaxkHOE TpeOOBaHUE —
o0OecrieyeHue MaKCUMaJIbHOTO  OBICTPOJEHCTBUS, TOCKOJIBKY OHO B
CYLIECTBEHHOW CTENEHU OIPEAEISIET €€ IMPOU3BOAUTEIBHOCTh; HAUMEHEE
Ba)KHOE TpeOoBaHuEe — obecreueHrne HeOOIbITNX radapuTOB U MaCCHI.

Jlns ynpasnstomux (BcrpauBaeMbix) 9BM Hambosee BakHbIe TpeOOBaHUS
— BBICOKAsi HAJICKHOCTh M Majiasi CTOMMOCTD (TIPU MPOU3BOACTBE OOJIBITUMU
CEpUSIMU).

Hacronpubie DBM, paccunThiBaeMble [jIsi MacCOBOTO MOTpeOJIeHMUS,
JIOJDKHBL MPEKJIE BCEr0 MMETh Malyl) CTOMMOCTbh. J[OCTHIKEHHE BBICOKOTO
OBICTPOACHCTBHS JJIsI 3TOrO0 Kjacca MalllMH — JKeJaTeJbHOEe, HO He
oOs3aTenbHOE TpeboBaHue. OOBIYHO CTPEMATCS JOCTUYb OTHOCUTEIBHOTO
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BBICOKOTO  OBICTPOJECHCTBUSA, JOCTYITHOTO B ONPEICICHHOW LIEHOBOM
KaTErOpHHU.

Bboptosbie 9BM, ycranaBnuBaeMble Ha BOCHHBIE U IPAKJAHCKUE OOBEKTHI,
JIOJDKHBI 00J1aJ]aTh BBICOKOM CTEMEHbI0 HalleKHOCTH. [Ipu 3TOM cTOMMOCTH
MAIlIMH B HEKOTOPBIX CIIy4YasiX HE UMEET CYLIECTBEHHOI O 3HAYCHHS.

ITpumenenue DBM B BOGHHOU TEXHHMKE HAKJIaJAbIBAET HA UX KOHCTPYKIIHIO
JIOTIOJIHUTENbHBIE KECTKUE TPeOOBaHMs. DTO CBA3aHO C TEM, UTO B YCIOBUSAX
BOCHHBIX JICUCTBUIN KU3Hb DKUIIAKa CAMOJIETa, TAHKA WJIK KOpaOJisl, a TakKe
yCcmex IeJOW Omepamuy MOTYT 3aBUCETh OT TNPABWIBHOW, OE30TKa3HOU
paboThI BHIYMCIUTEILHON alapaTyphl.

Hcnonp3oBanne OBM B pakerax CTpaTEruyeckoro M TaKTHYECKOTO
Ha3HAaueHus TpeOyeT HuX IMOCTOSIHHOW TOTOBHOCTHM K paboTe BO BCEX
KJIIMMaTUYECKUX 30HaX 3eMJid U atMocdepe.

O pemMoHTE BBIYMCIMTENBHOM ammapaTtypsl B CaMoJIETE€, TaHKE,
ynpasisieMoM cHapsize, pakere, IC3 He MoxeT ObITh M peuH; 3/1€Ch JOJDKHA
ObITh OOecrieyeHa BO3MOXXHOCTb OBICTPOM 3aMEHBbI BBIIIEANINX M3 CTPOS
0JIOKOB 3aITaCHBIMU.

ITosTomMy ocHOBHBIM TpeOoBaHueM K IBM, ycTaHOBJICHHBIM Ha BOCHHOM
oOBeKTe, SBISIETCS HaAeKHOCTh. He wMeHee BaxkHble TpeOOBaHUSI—
CIOCOOHOCTh paboTaTh NPAKTHUYECKH BO BCEX HW3BECTHBIX YCIOBHSX
AKCILTyaTallii, PEMOHTOCIOCOOHOCTh, Majible radapuThl, Macca, MOIIHOCTh
notpebnenus. CinegoBaTesbHO, CTOMMOCTh OBM BOEHHOr0 NMpUMEHEHUs 110
CPaBHEHHI0 C  MAalIMHOM €  AQHAJOTUYHBIMU  XAPAKTEPHUCTUKAMH,
MCIOJIb3yEeMOW Ha IPaKJaHCKUX O0OBEKTaX, BbIIIIE.

NMOKA3ATEJIN KAHECTBA KOHCTPYKLNN SBA

Cremnienb cooTBeTCTBUA DBA mpeapsBiasieMbIM TpeOOBAHUSIM MOXKET OBITh
OLICHEHA Ha OCHOBE IMOKa3aTeliel KauyecTBa KOHCTPYKImMu ODBA.
K Takum nmokazatensim mpexe BCEero clieayeT OTHECTHU:

1. CaoxkHocTh KOHCTPYKINH IBM

C3BM:k1 (k2N3+k3Mc) s ( 1 )

rame N, — uucno cocraBiagommux OBM sinemenToB; M, —4wnciao co-
eAuHEHUM; k;, k; 1, ks— K03 HUITMEHTH MacIITaAOHBIN U BECOBBIC.

Breipaxenue (1) cBs3piBaeT uucno cocrapisitomux OBM  anemeHTOB
(MHKpOCXEeM, TMOJIYITPOBOJIHUKOBBIX TPHOOPOB, MACCHUBHBIX KOMITOHEHTOB,
AJIEMEHTOB KOMMYTAIIUN) C YACIOM PAa3bEMHBIX U HEPAZBEMHBIX COCIUHEHUM
MEXJy HUMU, YTO OIpeJesieT Maccy, rabapuTHbIE pa3Mephl, HAIE)KHOCTh U
npyrue obuue napamerpsl IBM.
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2. HucJi0 3J1eMeHTOB, cocTaBiasiiomux IBM.

kn Ny
M= D i
i=1j=1
rne N, k, n; — COOTBETCTBEHHO 4YHCJIO YCTpolcTB OBM, THIOB
AJIEMEHTOB, AJIEMEHTOB 1-I'0 TUIIA, BXOASIIUX B J-€ YCTPONUCTBO

3. Oobem IBM

V:VN+VMC+VH+VyT s (2)
rae Vi —obmmii 00beM Beex UC, mm’; Ve — 00BEM COSMHEHHMI, M ;
Vi — o0beM Hecylled KOHCTPYKIUH, OOECleuuBaroued MNPOYHOCTh U

3amuty IBM, M Vy: — 00BeM yCTpOMICTBA TEIUIOOTBO/A, M.

4. CteneHb UCNOJIb30BaHUA (PU3NUecKoro oobema JBM

Otnomenne  ¢,=V,/V  Xapakrepu3yeT  CTENEHb  HCIOJIb30BAaHUS
¢usznyeckoro oobema OBM  osnmemMeHTamMH, HECYIIMMH  MOJE3HYIO
(GyHKUHMOHAIBHYIO Harpy3Ky,

T. €. HEMOCPEACTBEHHO OINPEIEIAIOIINME IEKTPUUYECKYI0 cxeMy OBM, u
Ha3bIBACTCA  KOd(pduyuenmom  unmezpayuu WM KOIDDuyueHmom
ucnonv3osanusi guzuyeckoeo oowvema (On Bcerna menbiie 1 u paBeH 1 B
ciydae MPUMEHEHUS OJHOKPUCTATbHON MUKPO-OBM).

5. O0mas macca 9BM
‘ Oo6mas macca D9BM ompenensieTcs CyMMOW Macc Bcex BXomsanmx B OBM
YCTPOMCTB:
m = my + Ny + My + My,
(0003HaUeHMS B UHJIEKCAX aHAJOTUYHBI 0003HAYEHUSIM B (2)).

6. O0mast MmomHOCTH NMOTPeEdIeHuss IBM

Ny
P:Zpl-,
i=1

rJie p; — MOUTHOCTh MOTPEOJICHUS i-20 YCTPONCTBA.

Jlis 1mudpoBBIX YCTPOHCTB MOTpediiseMass MU MOITHOCTh 3aBHCHUT OT
cpenuert montHOocTH Totpednennst C. M3BectHo, uto 80—90% momHOCTH
MOTPEOICHNUS PACCEMBACTCS B BHUJIC TCTUIOTHI M ONPECIISICT TETUIOBON PEKUM
OBM u COOTBETCTBYIOIINE TIEPETPEBHI DJIEMEHTOB KOHCTPYKITUH.

7. O01mas miaomanb, 3anHnmMaemas OBM,

Ny
0= ZQl >
i=1

rae Q,— mioniaab, TpedyemMas sl SKCIUTyaTaluu i-ro ycrpoiictea IBM,
2 .
M~; Ny —4HCII0 yCTPOICTB, cocTaBisgromux OBM.
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8. CoOcTBeHHAs YacTOTAa KOJICOaHU KOHCTPYKIMHU

fo=[1/(2m)](ka/m)" 2,

rne ky — KOI(PQUIMEHT >KeCTKOCTH KOHCTPYKIIMH; M — Macca KOH-
CTPYKITUH, KT.

OddexTruBHOCTH 3amMTHl KOHCTpyKnuu OBM or BuOpammii U ymapos
OIICHUBAETCSI:

051 AMOPMU3UPOBAHHOU ammapaTtypbl — Koddduinuenramu BUOPO- U
yYAApOU3OJISINY;

Ol HeaMOpMU3UPOBAHHOU  ammmapaTypbl—KoddduimenTamMmu  AuHa-
MUYHOCTH Ha HU3KUX M BBICOKMX YaCTOTaX BHEUTHUX BO3JCHCTBUI;

JIIss  aMOpPTU3MPOBAHHOW ammapaTyphsl CIEAyeT KakK MOXHO OOJbIIe
yYMEHBIIIaTh COOCTBEHHYIO YacTOTy, a JUIsl HEAMOPTU3HPYEMOM, Ha00OpOoT,
yBEIMYHMBATh, NPHOIMXKAs €€ K BEepPXHEH TpaHUICE BO3MYIIAOIINX
BO3/JICCTBUI WJI MPEBBILIAS €€.

9. CTreneHb repMEeTHYHOCTH KOHCTPYKIHMH

CreneHb repMETUYHOCTH KOHCTPYKIIMH, OMpeAesisieMas HCTEUCHHEM ras3a
U3 ONPEeNIeIEHHOro o0beMa 0JI0KA 3a U3BECTHBIN OTPE30K BPEMEHH,

D=VAP/t

rae V— oObem Gnoka, am°; AP — u30bITOUHOE JaBJIEHHE ra3a B OIOKe,
[1a; t—cpox ciryx0»b1 6110Ka, C.

10. BepositHOCTH 0€30TKa3HOM padoTsl IBM

BepositHoCcTh O€30TKa3HON padoTel OBM — mnapamerp, onpeaensrommii
HaaeXHOCTE DBM.

Ilepeuncnennple mnokaszatenu KOHCTpykuuu OBM omnpenenstorcs B
OCHOBHOM 3JIEMEHTHOU 0a30i, Ha KOTOPOIl CTPOUTCS MaIlIMHA.
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CTAHIAPTU3ALINS PABPABOTKH OBA U BBIITYCKA
KOHCTPYKTOPCKOHN TOKYMEHTAIIMU. IOHSATHE O
EJUHOW CUCTEME KOHCTPYKTOPCKOHN TOKYMEHTAIIUN
(ECKJ)

[Inan nexuuu:

1. Crangaptuzamust KOHCTpyKIuid DBA

2. Enunas cucreMa KoHcTpykTopckon nqokymenTanuu (ECK/)
3. O6ume repmunbl B ECK/I

CTAHOAPTU3ALINSI KOHCTPYKLUIA 3BA

Pemenne mnepedyucieHHBIX BBINIE 33ad  yAOBIETBOPEHUS Pa3INYHBIM
TpeOOBaHUAM K KOHCTPYKIMU DBA B 3HAUMTENIbHOIN CTENEHU YIPOLIAeTCs
OPUMEHEHUEM CTaHJapTU3allMM KOHCTPYKLMH, 3TarnoB pa3paboTKu U
nokymeHTauu DBA.

[TocnenoBarenbHOCTh 3TanoB pa3zpadboTkn OBM u craaumili Bbllycka
KOHCTPYKTOPCKOW  JOKyMEHTAalMu ompezaensercs 1'ocynapcTBEHHbIMU
CTaHJapTaMHu.

[Ipu pa3zpaborke DBM BbIycKaloT 0OJBLIOE KOJUYECTBO TEXHUYECKOM
JOKyMEHTAMU (KOHCTPYKTOPCKOM W TEXHOJIOTMYECKOM), COCTaB KOTOPOWU
Takke onpenensercs ['ocyaapcTBeHHbIMU CTaHIapTaMHU.

Kak W3BECTHO, M3 HECKOJIBKMX BAPUAHTOB KOHCTPYKIMH, PEIIAIOIICH
OJIMHAKOBBbIE (DYHKLIMH, ONTUMAJIBHBIM SIBJISETCA TOJIBKO OJMH, KOTOPBIM U
JOJDKEH ObITh HPUHAT K pa3paboTke. OH HCHOJB3YyeTCS B CIEAYIOLIUX
pa3paloTkax, moka He OyJeT co3[aH HOBbIH, 00Jjiee KaueCTBEHHBIN BapuaHT.
Takold NPUHLUMIT TIOJOKEH B OCHOBY CHAHOGpMU3AUUU W CO31ACT
OnmaronmpusTHbIE  yCIOBUSL  JUISl  COCTABJSIOIIMX  CTAHAAPTU3ALUMU -
npeemMcmeeHHOCmU, NOBMOPAEMOCHU, MURU3AUUU W  YHUDUKayuu
AJIIEMEHTOB KOHCTPYKLIHH.

IIpeeMcTBEeHHOCTh — 3TO 00bEM NPHUMEHEHUS B HOBOM M3JEIHH PAaHEE
pa3pabOTaHHBIX U OCBOEHHBIX IPOU3BOCTBOM JETallei U Y3JIOB.

CHmxaer cpokd pa3pabOTKW KOHCTPYKIMH W CTOMMOCTbH IOATOTOBKHU
MIPOU3BO/ICTBA (32 CUET UCIIOJIb30BAHUS UMEIOIIETOCS MHCTPYMEHTA).

IloBTOpSieMOCTh — XapakKTepU3yeTCs YHCIOM OJMHAKOBBIX Y3JIOB H
JeTaJIe B U3JCIINN.

Ypomaercss KOHCTPYKUUS U CTOMMOCTD €€ U3TOTOBJICHHS.

Tunuzanust — 3TO npoliecc Leaecoo0dpPa3HOro COKpaleHUus: MHOTooOpas3us
KOHCTPYKLMH 32 CUET CO3JAaHMS THUIIOBBIX IIMPOKO NPUMEHSIEMBIX ACTAICH U
y3JI0B.

HauBbiciias cTenenb TUNIU3aLNU — YHU(PUKALUS.
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Yuudukanuss — 5TO MPOIECC COKPAIIEHUS MHOT000pas3usi THITOBBIX
JeTanell M y3JI0B WM W3JENHiA MyTeM OOBEeIWHEHHS] WX B TPYNNObBlL IO
OIIpPEICTICHHBIM PU3HAKAM U (PYHKIIHSIM.

YHUGUIUPOBAHHBIE 3JIEMEHTHl KOHCTPYKLHH TO3BOJISIIOT CO3/1aBaTh
pa3iuuHble NpUOOpPHl M yCTpoWcTBa Ha 0a3e MCXOAHBIX MOJENIEH ¢
MUHHMAJIHBIMU 3aTpaTaMu BPEMEHU U CPEJICTB.

OTO OCyIIECTBISETCS IMyTEM CO3JaHus YHU(DUIHUPOBAHHBIX PAO0E
(GYHKIIMOHATBHBIX W3JETHH, CXOXKHX MO (opMe M OTIUYAIOIIUXCSI MEXKIY
coboii  mapamerpamu, JuUOO  pasMepamMH. OTH  pAABl  00pasyloT
COOTBETCTBCHHO Rapamempuyieckue i pazmepHsle psjbl.

I[lapameTpuyeckue Ppsabl OXBaTHIBAIOT DJJIEMEHTHI C  BapHaluen
napaMeTpoB. B Takux psimax mapameTpbl IPECTaBIAIOTCS B BUIE€ MOIIHOCTH,
€MKOCTH,  CONPOTUBIEHUS, Kod(dduumeHta ycuieHus, KOJIHMUECTBa
OTIpEICTICHHBIX BO3MOXKHOCTEH UG POBOTO YCTPOUCTBA U T.]I.

Crenenp yHU(UKALMKM OLICHUBAIOT KO PUIIMEHTOM YHUPUKAINN:

Ky=N,/N,

rae Ny — KonM4yecTBO YHU(pHUUUpPOBaHHBIX geraned; N — oOmee
KOJINYECTBO JETAJIEH.

Hopmanuzayusa — MeTO[ BHEIPEHUS B TMpeaenax NpearnpusiTus,

OOBbeIMHEHUS WJIM BEJOMCTBA HOPM, pAlHMOHAIBHO OTrPAaHUYHBAIOIINX
pazHooOpasue THIMOpa3MepOB KOHCTPYKIIMU, MAaTEPHANIOB, MOIy(hadpukaTos,
00pa0aThIBAIOIIETO U U3MEPUTEIBHOIO HHCTPYMEHTA U APYTUX HOPM OOIIeH
PUMEHSAEMOCTH.

JIOKyMEHTOM, pErjJaMeHTUPYIOIIMM 00s3aTeIbHOE MPUMEHEHUE KaKoil-
100 U3 HOPM, SABIISIETCS HOpmaas. HopManu orpaHUYMBAIOT TaKXKe U 001IKe
I'OCTpl.

Cmanoapmu3sayus — MeTo]] 00ecrieyeHus: €IMHCTBA KaueCcTBa MapaMeTpOB
MacCOBOM TMPOMBIIUICHHOW MPOIYKIHUHU, CHWXXEHHUS TPYJAOEMKOCTH €€
M3TOTOBJICHUSI IyTEM YCTAHOBJICHHUSI 00s3aTENIbHBIX HOPM Ha MapameTpbl
W3JIEJIUI WIH IPOU3BOJCTBEHHBIE IPOLECCHI.

JIoOKyMeHTaMH, periaMeHTUPYIONUMH YyKa3aHHbIE HOPMBI, SBISIOTCS
2ocyoapcmeennvte cmanoapmer  (I'OCT), koTopble 00s3aTeIbHBI K
IPUMEHEHUIO HapaBHE C YCTAHOBJIEHHBIMU TOCYAAPCTBOM 3aKOHAMM.

OtpacneBbie cranmapThl (OCT) 00si3aTenbHBI I OTIASIBHBIX OTpaciien
IPOMBIIIEHHOCTH.

['maBHBIMU B CTaHAAPTU3ALMH SBIIAIOTCS OOILIETEXHUYECKUE HOPMBI, B TOM
yuciie Equnas cuctema koHctpykTopckoi nokymenTanuu (ECK/).

EWHASTI CUCTEMA KOHCTPYKTOPCKOU JOKYMEHTALNU (ECKL)

B nacrosmee Bpems B Poccum peiictByer Enaunas  cucrema
KoHCTpyKTOpckoit nmokymeHTanuu (ECKJl) — cucrema I'ocymapcTBEHHBIX
CTaHJApPTOB, KOTOPhIE YCTAHABIMBAIOT MpaBWJia U MOJOXKEHUS MO MOPSAIKY
pa3paboTku, odopmieHHS W O0OpamieHusT TEXHUYECKOW JTOKYMEHTAIIUH,
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pa3zpabaTbiBaeMO H MPUMEHSEMON NPEANPUATUIMU U OpraHu3alusIMu
Poccun.

[Tpumenenue ECK/] ipu pazpabotke DBA obecrieunBaer:

a) BO3MOYKHOCTb B3aMMOOOMEHAa TEXHHYECKHMMH JOKYMEHTaMH MEXIy
pa3IMYHBIMU MPEANPUATHIMI BHYTPH CTpaHbl U MEXIYy rocyaapcTBamu 0e3
uX nepeodhopMIICHNUS;

0) cokpalleHue THIOB U ympolieHne (GopM TEXHUYECKHX JOKYMEHTOB U
rpaduueckux n300pakeHi, CHUKAIOIINUX TPYJAOEMKOCTh IPOEKTUPOBAHNS;

B) MEXaHM3AIMIO U aBTOMATH3aIUI0 00pabOTKH TEXHUYECKUX TOKyMEHTOB
U coZieprKallieiicsi B HUX MH(OpMAIIUH.

TpeboBanus cranmaproB ECKJ]l pacnpocTpasstorcs Ha Bce BUAbBI
KOHCTPYKTOPCKOW JOKYMEHTAI[MU U HAYYHO-TEXHUYECKYIO JTUTEPATYPY.

\ Hecobmonenue crangaproB ECK/] 3ampeniaercst 3akOHOM.

ECK/] — cBoero pojia si3bIk KOHCTPYKTOPA, U €r0 JIOJHKEH 3HATh U YMEIIO

NPUMEHSTH Pa3paboTYMK JH000T0 BUIA U3IECIHMA.

OBLYNE TEPMWHbI B ECKL]

H30enue — no60W mpeaMeT WM Ha0Op MPEIMETOB MPOU3BOJCTBA,
MOJUICKAIINX M3TOTOBJIECHUIO Ha MNOpeanpusatuu. Paznuuaror wu3denus
OCHOBHO20 NPOU3600CMEa, TIPEIHA3HAUYCHHbIE ISl TOCTaBKU (peaju3alui),
U Uu30enusn 6CHOMO2AmenbHO20 NpoOu3eOo0Cmea, TIPEIHA3HAYEHHBIE I
COOCTBEHHOI'0 MOTPEOJICHUS TPEANPUATUEM-U3TOTOBUTEIIEM.

/Jlemans — U3genue, He UMEIOIIEE COCTABHBIX YACTEN U U3rOTOBJICHHOE U3
OJIHOPOJHOTO MO HAMMEHOBAHUI0O M MapKe MaTepuayia 0e3 NpUMEHEHHS
coopounbIx onepanuii. K neransiMm oTHOCAT TakyKe W3JENHsl, U3TOTOBJISIEMbIE
C IPUMEHEHHEM MECTHOM CBAapKH, AWKU, CKICUBAHUS U T. .

[Ipumep neraneit: mevatHas Tuiata, (HEppPUTOBBIA CEPACUHUK, JICTIECTOK
pa3zpeMa, JeprKaTenb TPaH3UCTOpa U T. 1.

Coopounasa eounuya— w3Aeie, COCTaBHbIE YaCTU KOTOPOIO IMOIJIEkKAT
COEJIMHEHUIO MEXIy CO00W Ha MpealpUATUU-U3TOTOBHUTENE COOPOUYHBIMHU
onepanusiMu (CBUHYMBAHHEM, COUJICHEHHEM, KJICMKOM, CBapKOW, MalKoii,
ONPECCOBKOM, Pa3BaJIbLIOBKOM, CKJIEUKOW, CUIMBKOU U T. I1.).

[Tpumep cOOpOUYHBIX EAUHUIL: STUEIKA, MUKPOCXEMA, PA3bEM U T. JI.

K cO0opoyHbIM €TMHULIaM TaK)Ke€ OTHOCST:

a) W3JeNus, KOHCTPYKIMS KOTOPBIX BBIMOJHEHA B BUJE, MO3BOJSIOIIEM
pa3OupaTh WX Ha COCTaBHbIE 4YacTU Uil yJI0OCTBa  YNAaKOBKH,
TPAHCIIOPTUPOBAHUS U T. [I.;

0) COBOKYIHOCTh W3JAENUH, HUMEIMUX o00mee (QYyHKIMOHAIBHOE
Ha3HAYEHHE U COBMECTHO MOHTUPYEMBIX B APYroil COOpPOUHOI eIMHUIIE;

B) COBOKYITHOCTh W3JENUH, HUMEWIMX ob0mee ¢GyHKIHOHATHHOE
HA3HAYEHUE, COBMECTHO YJIOKEHHBIX B TOT WJIM HMHOW BHJ YIAKOBKH U
IpPEIHA3HAYEHHBIX I HMCIOJIb30BAaHUS  COBMECTHO C  JPYTUMHU
YIAKOBaHHBIMU U3JIETUSAMU.
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Komnnexc— wznenue, cOCTaBlI€HHOE U3 ABYX (WM Oojee) cOOpPOUHBIX
€IMHUL, HE COEIMHEHHBIX Ha NPEINPUITHUU-U3TOTOBUTENE COOPOUYHBIMU
olnepauusMH, HO IPEJHA3HAYEHHBIX /I BBIITOJHEHHS B3aUMOCBS3aHHBIX
HKCIUTYaTAIllMOHHBIX (QYHKIUI.

Kaxnoe u3 uznenui, BXOIAIIUX B KOMIUIEKC, MOKET CIIY)KUTh KaK IS
BBIMIOJHEHUSI OJIHOM WJIM HECKOJIBKUX OCHOBHBIX (YHKIMH, TaKk W AJs
BBIIIOJIHEHHSI BCIOMOTaTeNIbHBIX (DYHKIIHH.

B nepBom ciydae npuMepoM KOMIUIEKCA SIBISETCS CUCTEMA, COCTOSILAs U3
OBM, BXOZHBIX M  BBIXOAHBIX YCTPOWCTB, M3IOTOBIIEMBIX  Ha
CHEHHUAIN3UPOBAHHBIX MPEANPUATUAX-U3TOTOBUTENAX U CTBHIKYIOIIUXCA C
OCTAJIbHBIMHM YCTPOMCTBAMU MAILIMHBI TOJIBKO Ha MECTE SKCILTyaTalUu.

Bo BTOpoM ciyyae B KOMIUIEKC MOTYT BXOAMWTH, HAlpUMeEp, AETalud U
cOOpOYHbIE €JIMHULIBI, TpPEJHA3HAYEHHbIE i MOHTa)XKa, pPEMOHTa U
skcIryaraiuu OBM 1mo MecTy YCTaHOBKHM: KOMIUIEKT 3allacHbIX YacTeH,
YKJIQZOYHBIX CPEICTB, UCIIBITATEIbHON aIapaTypbl, Tapbl U T. 1.

Komnnexm — gnBa (unm Oosee) W3A€NUs, HE COECIUHEHHBIX Ha
OPEeINPUITUU-U3TOTOBUTENE COOPOYHBIMU — OINEpalUsIMH, HO HMEIOLIUX
o0111ee IKCIUTyaTallMOHHOE Ha3HAYE€HHE BCIIOMOTaTeJIbHOTO XapaKkTepa.

K KoMmiexkrtaM OTHOCAT TakXe JeTalb WM COOPOYHYIO E€IUHUILY,
MOCTaBIISIEMYI0 BMECTE ¢ HAOOPOM JIPYTUX JETaNel MM COOPOUYHBIX €IMHHII,
NpeIHa3HAYCHHBIX JJIS BBIIIOJHEHHUS BCIIOMOTATENbHBIX (QYHKIHUN TIpu
JKCIUTyaTallMM 3TOW JAeTalu WiId CcOOpPOYHOM eAuHULBl (Hampumep,
ocumiorpad B KOMIUIEKTE C YKJIAaJOYHOM Tapoi, 3alacHbIMU YacCTSIMH,
MOHTaXKHbIM UHCTPYMEHTOM, CMEHHBIMU YaCTSIMH).

Hecneyuguyupoeannvie uzdenus — nerany, He HUMEIOIIME COCTABHBIX
4yacTen.

Cneyugpuyuposannvie uzdenus — cOOPOUYHBIE €IMHUIBI, KOMILUIEKCHI,
KOMIUIEKTBI, UMEIOIIIME B CBOEM COCTaBE JiBE (WM 00JIe€) COCTABHbBIE YACTH.

Ilokynnvlie wu3denusn — W3AEIUsA, HE HW3TOTOBISIEMBIE HAa JIaHHOM
IPEANIPUATHH, A ITOJIy4aeMble UM B TOTOBOM BUJIE.
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KOHCTPYKTOPCKAA JOKYMEHTALIUA

IInan nexnun:

1. Buabl KOHCTPYKTOPCKHUX JOKYMEHTOB

2. TpeboBaHusi K  BBIMIOJIHEHHIO  KOHCTPYKTOPCKUX  TpaduuecKux
JIOKyMEHTOB

3. TpeGoBaHuMsI K BBITIOJHEHUIO TEKCTOBBIX KOHCTPYKTOPCKHUX JOKYMEHTOB

BUObl KOHCTPYKTOPCKUX JOKYMEHTOB

I'ocynapcTBeHHbIE CTaHIAPTHI YCTAHABIMBAKOT BHJBI U KOMIUIEKTHOCTH
KOHCTPYKTOPCKMX  JOKYMEHTOB  Ha  M3JeIus  BCEeX  OTpaciei
IIPOMBIIIEHHOCTH.

Koncmpykmopckue ooxkymenmut (KJI) — MOKyMEHTBI, B OTACIBHOCTH
WIM B COBOKYIHOCTH ONIPEACISIOIIME COCTaB M yCTPOWCTBO M3JEIUA U
coJieprKamie HeoOXouMbIe JAaHHBIE JUIsl €ro pa3pabOTKH U U3rOTOBJICHHUS,
KOHTPOJIS, IPUEMKH, SKCILTyaTallud U PEMOHTA.

Ilo dopme mnpeacraBiaenus KJI pasgensor Ha rpaduyeckue u
TEKCTOBBIE.

I'paduyeckne KOHCTPYKTOPCKHE JOKYMEHTHI

I'pagpuueckue Koncmpykmopckue OOKYMEHmbl — JOKYMEHTBI, B KO-
TOPBIX C TIOMOIIBIO YCTAHOBJIEHHBIX CTAHJAPTOM CHMBOJIOB W TIPaBUII
MOSICHSIIOTCS  YCTPOMCTBO, MPUHIUI JEUCTBUS, COCTaB U CBSI3HM MEXKITY
OTJICTHHBIMH YaCTAMHU U3enus. K HUM OTHOCST:

yepmedc demaau — W300paXKEHUE JIETAIM U JaHHbIE, HEOOXOUMBIE IS
€€ U3rOTOBJICHUS U KOHTPOJIS;

coopounblii yepmedrrc — N300paKeHUE U3JENHS U TaHHbIE, HEOOXOUMBbIE
TSl €ro COOPKHU (M3TOTOBJICHUSI) U KOHTPOJIS;

yepmeosrc 00uwe2o euda — U300paKeHUE KOHCTPYKIMHU U3ENHS, Jarolee
MPEACTaBIICHUE O B3aMMOJECHCTBUM €r0 OCHOBHBIX YacTed M MPUHIUIIE

paboTHI;

meopemuueckuil uepmedxc — TeoOMeTpudeckas Gopma U3ICIHSI M
KOOPJAMHATHI €T0 OCHOBHBIX YaCTEH;

2abapumuslit. uepmedic — KOHTYpHOEe (YIPOIICHHOE) H300paKeHHe
u3enuss ¢ Tra0apuTHBIMH, YCTaHOBOYHBIMH M  IPHUCOSTUHUTEIBHBIMU
pa3Mepamu;

MOHMAMCHBLL UYepmedic — KOHTYpHOE (YHpPOIIEHHOE) HW300pakeHHE

U3JIeIusl, CoJiepaKaniee JaHHbIE JJIsl €r0 YCTAaHOBKH (MOHTaXa);

cxemy — YCIIOBHBbIE M300paXeHHs] WJIM 0003HAYEHUsI COCTABHBIX 4YacTen
V3EIUA U CBA3EH MEXKIY HUMU;

cneyuguxkayuro — coctaB CcOOPOYHOM €IMHHULBI, KOMIUIEKCAa WU
KOMILJIEKTA.
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TexcToBbIe KOHCTPYKTOPCKHE TOKYMEHTBI

Texkcmosble KOHCHIDYKMOPCKUE QOKYMEHHbl — JIOKYMEHTBI, COAEepKa-
M€ OMNHCAaHUE YCTPOMCTBA, MPUHIMMNA JIEUCTBUA W DKCILTyaTallMOHHBIX
nokazarenen uzaenua. K HuM oTHOCHT:

éedomocmp cneyuukayuii — 1MepeueHb BCEX Crelu(puKaIui COCTaBHBIX
yacTel U3/eNusl C YKa3aHUEeM UX KOJUYECTBA U BXOJIUMOCTH;

6€00MOCHb  CCHUIOYHBIX OOKYMEHMOE — TepeYeHb CCBhUIOYHBIX
JIOKyMEHTOB, Ha KOTOPbIE UMEIOTCS CCHUIKM B KOHCTPYKTOPCKUX JOKYMEHTAX
U3JIEIIHS;

6e0omocmp NOKYRHBIX U30eaull — TIEPEYCHb TMOKYIHBIX W3JIEIUN,
MPUMEHEHHBIX B COCTaBe pa3padaThIBa€MOro U3/IEIus;
6€00MOCmb CO2NACO6AHUA NPUMEHEHUA U30eaUll — TOATBEPKICHUE

COIJIacOBaHUSl C  COOTBETCTBYIOIUMMM  OpPraHu3alusMUd  NPUMEHEHUS
OTIpE/ICTICHHBIX MOKYMHBIX U3ICINi B pa3padaTsiBa€MOM H3CINH;
6edomocmp Oepricamenieil NOOTUHHUKOE — TIEPEYEHb NPEANPUATUN, Ha
KOTOPBIX XPaHATCS MOMJIMHHUKN JOKYMEHTOB, pa3paO0TaHHBIX ISl JAHHOTO
U3JIETHS;
6€00MOCHb MEXHUUECK020 npeonodcenun (ICKU3HOTO, TEXHUYECKOIO

MpPOEKTa) — TepedYeHb JOKYMEHTOB, BOIIEAIIMX B TEXHUYECKOE
MpeaioKeHne (ICKU3HBIN, TEXHUUECKUN TTPOEKT);
HOACHUMENbHYI0 3ARUCKY — OIMCaHWE YCTPOWCTBA M MPUHIIMIA

JIEUCTBUA pa3pabOTaHHOIO W3JENUs, a TaKkKe 0OOCHOBaHUE MPUHSTHIX MPU
€ro pa3paboTKe TEXHUKO-IKOHOMHYECKUX PEIICHUMH;

mexHuueckue ycioeus — TOTpeOUTeIbCKUe- (IKCIUTyaTallMOHHBIC)
MOKA3aTen U3/IENIUSI U METO/Ibl KOHTPOJISl €0 KaYeCTBa;

npozpammy u MemoouKy UCHbIMAHWII — TEXHUYECKUE IaHHbIE, IMOA-
Jexanue MpoBEepKe MPU UCIBITAHUU U3JIENUs, a TaKXKe MOPSAJO0K U METOJIbI
UX KOHTPOJISI;

pacuem — pacueTbl NapaMeTpoB M BEJIMYMH, HAIpPUMEp pacuer
pPa3MEpPHBIX LIETEH IEKTPUIECKUX PEKUMOB U T. 1.

Knaccupukanusa KJI mo cmoco0y BbINOJIHEHHSI W XapaKTepy
HCIO0JIb30BAHMS

Ilo cnoco0y BbINOJIHEHHS M XapakTepy ucnojb3oBanus KJI neasar Ha:

Oopu2uHaibl — JOKYMEHTHI, BBIIIOJHEHHbIE Ha JIIOOOM MaTrepuaie u
MPEIHA3HAYECHHBIE JJIS1 U3TOTOBJIEHUS IO HUM MOJJINHHUKOB;

NOOJUHHUKU — JTOKYMEHTBI, OPOPMJICHHBIE MOJJUHHBIMHU MOAMUCIMU U
BBITIOJTHEHHbIE Ha JIIO0OM MaTepuasie, IO3BOJISIONIEM MHOTOKPATHOE
BOCITPOM3BEINCHUE C HUX KOIIUM;

0yonuKkamepl — JOKYMEHTBI, UJCHTUYHBIC TOJJIMHHUKY W BBIIIOJHEHHBIE
Ha JJI000M MaTepuaie, MO3BOJISIONIEM CHITHE C HUX KOIUU;

KOnuu — JOKYMEHTHI, BBIMIOJHEHHBIC CIIOCOOOM, OOECIEUUBAIOIIUM HX
HUJIEHTUYHOCTh C TOJUIMHHUKOM (JyOJMKaToM), W MpeaHa3HAYCHHBIC IS
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HCIIOCPCACTBCHHOI'O  HUCIIOJIB30BAHUA  IIPH pa3pa60TKe, HN3TOTOBJICHHUH,
PEMOHTC M 3KCILTyaTallun I/IS,Z[GJ'II/If/'I.

Ilpoexmnuwvie K/ — KJI, BbIIOJIHEHHBIE HA JTanax TEXHUYECKOTO
MPEIOKEHHUS], ICKU3HOTO U TEXHUYECKOTO ITPOEKTOB.

Pabouue KJ/I — K]I, BbIlOJHEHHBIE HaA JTame BBIMyCKa pabouei
JIOKYMEHTAIIUH.

Ob6o3nauenus (mudpsr) KII:

COopouHbIl yepTex Cb

Ueptex o01ero Bujaa BO

TeopeTnyecknil YepTex T

["aGapuTHBII YepTEeK B!

MOHTaXHBIN YEPTEK MY

Cxema 3JIeKTpUYecKast CTPYKTypHas o1

Cxema sJiekTpudeckasi GyHKIIMOHAIbHAs 22
Cxema 3JIeKTprYeCcKasi IPUHUMITHAJIbHAS 33

Cxema sieKTpudeckas COeIMHEHUM 24
Cxema 3J1eKTprydecKas MOJIKIIYEHUN 25
CxemMa anekTpudeckas oomas 26
Cxema dJIeKTpUIecKast pacloa0KeHus 27
UYepTrek 2JIEKTPOMOHTAKHBIN M5
Cnenuduxanus CII
TaOnuna coefnHEHUH Th
TaOmuna CUrHajion Th
Cxema pacnaiiku 1
Ta0aue! Tb
Pacuetnl PP

Ocobennoctu OBM  kak OTAENBHOrO, CaMOCTOSTEIBLHOTO Kiacca
NPOJAYKIHUU TPUBEIM K CO3JAHUI0O HEKOTOPBhIX CHEHU(PUYECKUX KOH-
CTPYKTOPCKUX JOKYMEHTOB: CXEM aJrOpUTMOB; JAMArpaMM BpPEMEHHBIX H
MUKPOIPOTPAMMHOM _ JIOTMKW; TaOJWI] CUTHAJIOB, HISHTU(UKATOPOB
CUTHAJIOB, IPOBEPKU IapaMETPOB.

OcobOyro rpymmy JoKyMeHTOB cocrtaBisier KJ[ Ha mporpammHoe
obecnieuenue. I[lpaBuina cocTaBieHus NOPOTPpaMMHOM  JOKYMEHTAlUU
YCTAHABIIUBACTCA €OUHOU CUCHEMON NPOZPAMMHOU OOKYyMeHmayuu
(ECILL).

Eounan cucmema mexnonozuyeckou ookymenmavuu (ECT]]) Bxirouaer
B ce0s Tpyliy CTaHIapTOB, OINPENCISIOMMX MpaBUiia COCTABICHUS W
oOpalieHust TEXHOJOTUUECKUX JOKYMEHTOB.
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[IIupokoe BHEApPEHHUE ABTOMATH3UPOBAHHBIX METOJOB IPOCKTUPOBAHMS
CPE/ICTB BBIYMCIIUTEILHON TEXHUKHU HE U3MEHSIET KOMILJIEKT
KOHCTPYKTOPCKOM  JMokyMeHTaruu. OpHako oOJHa 4YacTh JOKYMEHTOB
HCIIOJHSACTCS B OOBIYHOM, TPQJAMIIMOHHOM BHJe (Ha Oymare, Kajbke), a
JIpyras — Ha MaIIMHHBIX HOCUTEIAX (repdosieHTe, MarHUTHBIX JICHTE,
JICKaXx).

TPEBOBAHUA K BbITIOJIHEHUIO KOHCTPYKTOPCKUX TPA®UYECKUNX
HAOKYMEHTOB

Crangaptel ECK]] ycranaBnuBaioT OCHOBHBIE TPEOOBAHUS K BHIMIOJTHEHUIO
KOHCTPYKTOPCKHX TpaduuecKnX JOKYMEHTOB: BEIOOPY (hopmaTa depTexen u
MacuTaboB M300paKeHHsI, MTpaBUjIaM MPOCTAHOBKH Pa3MEpOB U BBEACHUS
0003HAaUEHWH, BBHITIOJHEHUS YEPTEKEHW pasIWYHBIX BHJIOB U3ICTUN U
NOCTPOEHUS crienuUKanui.

Ocnoenvimu popmamamu npussatel 11 — A4 (pazmepsr ctopod 297 X
210), 12 — A3 (297 X 420), 22— A2 (594 X 420), 24 — Al (594X841) u 44
— A0 (1189X841).

B rpadwuueckux K] onpeneneHsr:

Mmacuimaool ymenvuienusn (1:2,1:2,5; 1:4; 1:5; 1:10;

1:15; 1:20; 1:25; 1:40; 1:50;

1:75; 1:100; 1:200; 1:400;

1:500; 1:800; 1:1000);

Mmacwmaowr  yeeanuuenusn (2:1; 2,5:1; 4:1; 5:1; 10:1; 20:1; 40:1; 50:1;
100:1).

OcHoéHble npasuia HAHECEHUA PA3MEPO8 U NPEeOenbHbIX OMKIOHEHUIL
Ha yepmedsicax ClenyIoLue:

a) oOlllee YUCIIO pa3MEPOB Ha YEPTEXKE JOJKHO ObITh MUHUMAJIbHBIM, HO
JIOCTATOYHBIM JIJIs1 U3TOTOBJICHUSI U1 KOHTPOJIS U3JIEIHS;

0) pa3Mepsl, He 0OecrieUrBaEMbIe MPU U3TOTOBICHUH U3ENIHS 0 JAHHOMY
YepTexy U yKa3aHHbIE 1Jis1 y00CTBA MOJb30BaHUS, HA3bIBAIOT CHPABOYHBIMU
¥ OTMEUAIOT 3HAKOM «*» C moMelleHrneM 3anucu «Pa3Mepsl 7151 ClipaBoky;

B) JIMHEIHBbIE pa3Mepbl U WX JOMYCTUMBbIE OTKIOHEHHUS YKa3bIBalOT Ha
yepTexax B MIJLTUMETpax 0e3 0003HAYCHHS €IMHUIIBI U3MEPEHUS,

r) mpu 00O03HAYCHUH pa3MEpOB MPOCThIE JIpoOM HE MNPUMEHSIOT, 3a
HCKJIFOYEHUEM Pa3MEPOB B JII0IIMax;

1) TOBTOPEHUE Pa3MEPOB OJHOTO U TOTO K€ JIEMEHTA U3JIeNUs Ha Pa3HbIX
BUJIaX HE JIOMYCKAETCS;

€) HaHECEHHE pa3MEepPOB B BUJEC 3aMKHYTOMH 1IEMU HE JOMYCKAeTCs;

K) IpU  yKa3aHUW pajguyca IMepe]] pa3MEpHbIM UHCIOM IOMEIIA0T
NPOMUCHYIO OYKBY R, IpH yKa3aHUU pa3Mepa JuaMmeTpa — 3Haku J;

3) IpEJEIbHbIE OTKJIOHEHUS pa3MEpPOB YKa3bIBAIOT HEMOCPEICTBEHHO
MOCJIE HOMUHAJIbHBIX 3HAYEHU.
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CTaHI[apTBI YCTAaHaBJIMBAIOT IIpaBUJIa HAHCCCHHUA PasMCpOB I BCCX
BCTpCUAIOUXCA Ha IIPAKTHUKE CJIy4acB, W IIPpU BBIIOJIHCHHUU qepTexceﬁ
HS,ZICJII/Iﬁ CJICOYCT ITOJIB30BATHCA €TI0 IIPpaBUJIaMU U ITOJIOKCHUSAMUA.

TPEBOBAHUSA K BbIMNOJIHEHUIO TEKCTOBbBIX KOHCTPYKTOPCKUX
HAOKYMEHTOB

I'ocynapctBennbsie  cranaaptel ECKJ[  ycraHaBiMBaIOT  OCHOBHBIE
TpeOOBaHMSI K BBIMOJHEHUIO KOHCTPYKTOPCKHX TEKCTOBBIX JIOKYMEHTOB
(TH).

TekcToBble JIOKYMEHTHI BBITIOJTHSIIOT Ha YCTaHOBJIEHHBIX
COOTBETCTBYIOIIUMH CTaHAapTaMu (HopMax MaNTMHOMHCHBIM, PYKOIHUCHBIM
WA TUTIOTPAQCKUM CIIOCOOOM.

BruceiBath oTAenbHBIE CiIOBa, (HOPMYJIBI, YCIOBHBIC 3HAKH, BHOCHTH
CXEMbI U PUCYHKH HEOOXOIUMO YEPHBIM I[BETOM.

Jlna pa3MeleHnss yTBEpKAAIMX U COTJIACOBBIBAKOIINX noanucen Kk T/
PEKOMEHIYETCSl COCTABJIATh OJIMH WM HECKOJIBKO TUTYJIbHBIX JIUCTOB.

Copepxxanue T/ pa3buBaroT Ha pa3ziesbl U MOAPA3ACIbI, a IPHU OOJIBIIOM
o0beMe — Ha uacTtu. Pa3genbl JOMKHBI MMETh MOPSIKOBBIE HOMEpA,
o0o3HaueHHble apaOCkuMu LHUPpaMH B TMpeEJeIax BCEro JIOKyMEHTa.
[Tompasaensl B mpenenax KaXAOro pasjesia JODKHBI MMEThb COCTABHBIC
HOMEpA, IepBas 4YacTh KOTOPBIX O3HA4aeT HOMEpP pas3dena, a BTopasd,
OTJACJIEHHAsl OT IEpBOM TOYKOM — HOMEp mnoapasaena. B mpenpemax
nojapaszena Jomyckaercsi pa30uBaTh TEKCT Ha IMyHKTHI U MOJAMYHKTHL. Homep
IyHKTa JOJDKEH COCTOATh W3 HOMEpa pasjena, noapasziesia W IMYHKTA,
pPa3AEeIEHHBIX TOYKAMMU.

B  nokymentax Oompmioro oObeMa  COMEpKaHWE PEKOMEHIYETCS
pacmojlaratb B Hayajge, a CIOUCOK JIMTEpaTyphl M JOKYMEHTAlWH,
WCIOJIb30BAaHHOMW TIPU COCTaBJIEHWHM JOKYMEHTa, — B KoHIe. Eciu B
JOKyMEHTE Oblla NpuHATa creurduyeckass TEPMUHOJOTHUS, TO B HEM
HEOOXOJMM TIEpPEeUeHb MPUHSTHIX TEPMHUHOB C MosicHeHusAMH. CoKparieHus
CJIOB B TEKCTE U O] WIITIOCTPALIMSIMU HE JTOITyCKAETCS.
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CXEMHASA JOKYMEHTAIUA

IInan nexnun:
1. Buabl ¥ TUIIBI CXEM
2. ITpaBuiia BBITIOJHEHUS DJICKTPUUECKUX CXEM

BUAObl U TUTbl CXEM

IIo BHUAY 9JICMCHTOB, BXOIAIIMUX B COCTAB U3CIINA, CBs3EH MCKAY HUMU U
Ha3HAYCHUA CXCMBbI ITIOAPA3ACIIAIOT HA BUIAbI U THUIIbI

Bup cxembl O6o3HaueHue Tun cxembl O6o03HaueHue
DJIeKTpruecKas €) CrtpykTypHas 1
I'mpapaBinueckas I OyHKIMOHANIbHAS | 2
ITneBMaTHueckas I1 [lpuanunuansHas | 3
Kunemartnueckas K Coenunennit 4
(MoH
Onruyeckas 0) Ta)KHast)
KombuanpoBanHas C IToakmroueHnm S
O6mas 6
Pacnionmoxenus 7
[Ipoune 8
CoBMellieHHas 9

Cmpykmypuosie cxemvl ONPENEISIIOT OCHOBHOM COCTaB M3JEIHUS U €ro
(yHKIIMOHANBHBIE YacTH, MX Ha3HAUY€HHE U B3aUMOCBs3U. CTPYKTypHBIE
CXEMbI pa3pabaThIBalOT HA HAYAJIbHBIX CTAUAX MPOCKTUPOBAHUS U3JCIUS U
UCIIOIB3YIOT KaK IS MOCTPOEHUS CXEM JPYTUX THUIIOB, TaK U JJjIsi 0OILero
O3HAKOMJIEHUS C U3/CIIHEM.

DyHKYUOHAbHBIE CXeMbl TIOSACHSIOT MPOLECCHl, MPOUCXOMSIINE B
OTJICIbHBIX (PYHKIMOHAIBHBIX y3JaX M YacTSAX W3JIEJIUs WU B W3JIETUU B
uenoM. OYHKUMOHAIBbHBIMU CXEMaMHU IOJIB3YIOTCS JUISI  MOCTPOEHUS
MPUHITUITHATBHBIX CXEM, U3YUYEHUS MPUHIIUIA PaOOThl U3CIUS, a TAKXKE MPU
€ro HaJaJKe, PEMOHTE U JKCILTyaTaLUH.

Ilpunyunuanvuvie cxembvl ONPEHCIAIOT IOJHBIA COCTaB JJIEMEHTOB H
CBsI3€ MEXIy HUMH U JAIOT JIeTaIbHOE MPE/ICTABICHNE O MIPUHITUIIEC PAOOTHI
u3nenusi. Ha oOCHOBe NPUHIMIHAIBHBIX CXEM pa3padaThIBAlOT TaKHe
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KOHCTPYKTOPCKHE JOKYMEHTBI, KAaK CXEMbl COCIMHEHUNA (MOHTaXHBIC),
YEPTEKH KOHCTPYKTUBHBIX 3JIEMEHTOB, Y3JIOB, YCTPOMCTB.

Cxembl coeOunenull TIOKA3bIBAIOT COEAMHEHUS COCTABHBIX YacTeu
U3JIETUS U ONIPENIETISIIOT TPOBO/IA, JKT'YThl, KAOEIU U JIPYrue COCTMHUTEIIbHbBIE
U3JIeNUsl, a TAKKE€ MecTa MX NMPUCOEAUMHEHUs U BBoJAA. CXeMbl COEOUHEHUS
UCIIOJIB3YIOT MPHU pa3paboTKe KOHCTPYKTOPCKUX TpaUYECKUX U TEKCTOBBIX
JIOKYMEHTOB, 4 TAK)KE IIPU PEMOHTE U SKCILUTYyaTalld U3ICIIHSL.

Cxembl nOOKIIOYeHUNl TOKA3bIBAIOT BHEIIHUE TMOJKIIOYEHUS U3JIeNIus
(wnu u3genuit). Cxembl MOJKIIOUEHUN UCIONB3YIOT MPU MOHTAXE U3JIEIUs
Ha MECTE AKCIUTyaTalluu, a TAKXKeE MPU €r0 PEMOHTE.

Oobugue cxemvt ONPENETAIOT COCTABHBIE YACTH KOMIUJIEKCA M COEIMHEHUSA
UX MEXIy cOOOl Ha MeCTe dKCIUTyaTaluu.

Cxembl  pacnonosicenua yYCTaHABIMBAIOT B3aMMHOE PAaCIOJIOKEHHE
OTJICJIbHBIX COCTaBHBIX 4YacTell KOMIUIEKCa, a NpU HEOOXOIUMOCTH U
COCIMHAIONIMX MX KIYTOB, MPOBOAOB, Kabereit u T. 1. Cxemamu
PacIONIO0KEHUS MOIb3YIOTCS IIPU YCTAHOBKE M KCIUTyaTallUK U3EIUSI.

[Ipy DOpOEKTUpPOBAHUM CXEM CJIEAYeT MPUJEPKUBATHCA  IPaBUI,
W3JIOKEHHBIX B  cooTBeTcTByrommx cranaaprax ECKJI. B Hux
YCTaHABJIMBAIOTCS yCJIOBHBIE rpadudeckue O0003HAYEHUS DJIEMEHTOB CXEM,
TpeOOBaHMsSI K BBIYCPUYMBAHUIO CBS3CH MEXIy DJJIEMEHTAMH, IpPaBHUIIa
MOMEIICHHS PA3INYHBIX TEXHUYECKUX JTaHHBIX HA YCJIOBHBIE TpapUUECKUe
o0o3HaueHus u T. 1. [Ipu npoektupoBannr IBM uCnosib3yroT B OCHOBHOM
AIEKTPUYECKUE CXEMBI.

NMPABWIJIA BbITNOJIHEHUA SJIEKTPUYECKUX CXEM

Cxema yjieKTpHYeCKasi CTPYKTYpPHAast

Ha cxeme anexmpuuecxoi cmpykmyprnot (D1) mMoOKa3pIBalOT BCE
dbyHKIMoHaNBHBIE YacTH OBM 1 0CHOBHBIE B3aUMOCBSI3U MEXKIY HUMHU.

@OYHKIIMOHAJIBHBIE YAaCTH MOXKHO HM300paXkaTh YCIIOBHO Zpaghuuecku, Kax
ykazaHo B ['OCTe, unu B Buae npamoyzonvnukog. B mocnenHem ciiydyae
BHYTPU TPSIMOYTOJIbHUKA TPHUBOAIT HauMeHO8aHue JIaHHOW (QyHK-
MMOHAIBHOW dYacTH. JIMHUM B3aMMOCBS3e pEKOMEHIyeTcsl 0003Ha4YaTh
cmpenkamu, TOKa3bIBAIOIIMMHU HAMNPABJICHUS XOJa MpOLEecca, IBUKEHUS
uadopmaruu u 1. 1. [lpu OonbimioMm uwcie (QyHKIMOHATBHBIX YacTel
pPEKOMEHAyeTCsl B3aMEH O0O3HAUE€HWI, HAMMEHOBAaHUWA M THUIIOB BBOJUTH
nopa0Koeble HOMepPa, TPOCTABIISIS UX CIEBA HAIPABO U CBEPXY BHU3. B 3TOM
ciydae pacimm@poBKy HOMEPOB MPOU3BOIAT B madauye, IOMEIaeMOl Ha
OCHOBHOW HAJIUCHIO.

[ToctpoeHne CTPYKTYpHOM CXEMBI TOSICHSIETCA MPUMEPOM  CXEMBI
aneKTpuueckon cTpykrypHoir 9BM (puc. 2.11, rae Ilp— npoueccop; 0/7—
omneparuBHas NaMATh; MI/— MecTHas MaMsTh;

I[I[— nocTtosiHHas TmaMsATh, Y-—ynpaBiaenue; K— kananel, YBJI-
YCTPOMCTBO BBOJa—BBIBOJIA).
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Puc. 2.11. IIpumep nocrpoenust cTpykrypHoi cxembl OBM

Cxema sj1ekTpuyeckasi yHKIMOHAJIbHAS

Ha cxeme anekmpuyeckout @ynkyuonansnoi (22) 1M0Ka3bIBAIOT
(GyHKIIMOHANBHBIE  YAacTH  MalllMHBI, yYacTBYIOIIME B  Mpolecce,
WJUTIOCTPUPYEMOM CXEMOM, U CBSI3U MEXK]y STUMH YacCTAMHU.

QOYHKIMOHAIbHBIE YAaCTH M300paKkaroT, KaK MPaBUIIO, B BUIE YCAOGHBIX
pagpuueckux  0003HaueHul, OJHAKO  HAONYCKACTCHA  IPUMCECHEHUE
nPAMOY20/1bHUKOE.

Ha cxeme 92 10mKHBI OBITH YKa3aHbI:

U1 KaKI0M PYHKUMOHAIBbHOM IPyNNbl — HAUMEHOBAHHUE;

JUISL  KaXJIOTO YCTPOMCTBA, H300pPAKEHHOTO MPAMOYIOJbHUKOM, —
HauMEHOBaHue, 0003HaYEHNE W THII,

JUISE  KaXJIOTO YCTPOWCTBA, H300pPaXEHHOTO B BHJEC YCJIOBHOIO
rpauyeckoro 0603HaueHusi, — 0003HAUYCHUE UITU THII;

JUTSL KOKJIOTO 3JIeMeHTa — MO3UIMOHHOE 0003HaYEHUE, PUCBOCHHOE EMY
Ha TPUHIMIHAIBHONW cXeme, Win Tun. HanMeHoBaHWs, 0003HAYCHUS WU
TUTBl PEKOMEHJIYETCS BIUCHIBATh B MPAMOYroJibHUKH. J[lomyckaercss Ha
CXeMe TMOoMeNIaTh TMOSICHAIONIME HAAMUCH, AuarpaMMmbl WA TaOJUIGI,
ONPENEIAIONINE MOCIEA0BATEIBHOCTD MPOX0XKIECHUS MIPOLECCOB BO BPEMEHH,
a Tak)Ke yKa3bIBaTh MMapaMeTpPhl B XapaKTepPHbIX TOukax (hopma U BeIUYMHA
UMITYJIbCOB, peann3yemasi Joruueckas QyHKIus U T. 11.).

[TocTpoenne (GyHKIMOHAIBLHON CXEMbI TOSICHSETCS HPUMEPOM CXEMbI
ANEKTPUUYECKON (PYHKIIMOHAIIBHOM MpOIeCCOPHOTO Oioka MHUKPO-OBM,
noctpoerHHoro Ha MITK BUC cepun K580 (puc. 2.12).
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Puc. 2.12. Ilpumep noctpoeHust GyHKIIMOHATBHONW CXEMbI IIPOIIECCOPHOTO
6moka Mukpo-OBM (MIIK BUC cepun K580)

Cxema AJICEKTPUYIECCKadA IIPUHIUIIHAJIBHASA

Ha cxeme 3nekmpuueckonr npunyunuanvnoii (O3) yKa3bIBalOT BCE
AJIEMEHTHI, HEOOX0AUMbIE JIsl ocTpoeHust DBM (uu ee oTaenpHoro y3ia),
CBSI3M MEX]Y JIEMEHTAMU U AJIEMEHThI, KOTOPHIMH 3aKaHYUBAIOTCS BXOHbIC
Y BBIXOJIHBIC LICIIH.

DjeMeHThl B CXeMe H300pakaloT B BHJIC YCIOBHBIX TpadHUUecKux
o0o3HaueHU. PaccrossHre MEXy JABYMS COCEIHUMHU JIMHUSMH YCIOBHBIX
rpadudeckux 0003HaYeHHI TOMKHO OBITH HEe MeHee 0,8 MMm.

YcnoBubie rpadudeckue 00603HaYeHHS Ha cxeMe I3 pacmojararmT Tak,
9TOOBI M300PAKEHUS CBS3EH MEXKIy HUMHU ObUIM KpPaTYAWIIAMU JIMHUSIMH C
MUHUMaJIbHBIM YHUCJIOM TiepeceueHuid. JIMHUM CBsI3e JOJKHBI OBIThH
MOKa3aHbl TOJHOCTHIO, OJHAKO MpU HEOOXOJUMOCTH UX JOMYyCKaeTCs
oOpbIBaTh, 3aKaHuUMBasi MeCTa OOpbIBA CTpeIKaMu C OOO3HAUYCHHEM MecCTa
BKJIIOUECHUd. Jlns ynopolneHus 4Yepreka CXeMbl MOXKHO  HECKOJBKO
ANIEKTPUYECKU HE CBS3aHHBIX JIMHUM CBS3U CIWBATh B OOIIYHO YTOJIICHHYIO
JUHUIO, HO TPH TMOJXO0J€ K KOHTAKTaM Kaxjas JUHUS JOJDKHA OBITh
n3o00pakeHa OTJSIbHO, TUHUN CBS3H IIPH 3TOM HEOOXOIMMO IIPOHYMEPOBAThH
OJIMHAKOBBIMH YHCIIaMH Ha 000uX KOHIAx (puc. 2.13).

Kaxnaplli 2JIeMEHT, BXOIAIIMA B CXeMy, JOJDKEH HMEThb OYKBEH-HO-
mu(poBOE TMO3UITMOHHOEC O00O03HAYECHHE, COCTaBICHHOE W3 OYKBEHHOTO
MHJIEKCA U TMOpAAKOBOro HoMmepa. llopsakoBelie HOMeEpa 3iaeMeHTaM
MPUCBAaWBAIOT HAYMHAs C E€OUHHIBI CBEPXY BHHU3 B HAIPABJICHUH CJIEBA
HamnpaBo, B IIpeJesax TIPYNIbl 3JIEMEHTOB, KOTOPHIM Ha CXEME JIaH
OJIMHAKOBBIA OyKBEHHBIN UHJIEKC.
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Puc. 2.13. OO0bearHeHUE SJIEKTPUUYECKH HE CBA3AHHBIX JIMHUHI CBS3U B
cXxeme

Ecnu siemMeHT COCTOMT M3 HECKOJIBKMX YacTel, TO JOIMYyCKaeTcs K €ero
MO3UIIMOHHOMY 0003HAYEeHMIO J00aBIATh IUMPHI, IPUCBAUBACMbIC KaXKJION
yacTu 3JeMeHTa (Hanpumep, J1-1, 31-2, 31-3 o3HauaroT nepByro, BTOPYIO U
TPETHIO YACTH JIEMEHTA 7).

JlaHHBIE O BCEX DJJEMEHTaX, BKIIOUYCHHBIX B CXEMY, JOJDKHBI OBIThH
3aMMCaHbl B IEPEUYCHD (CBSA3H MEPEUHS C YCIOBHBIMU rpadudecKuMu 0003Ha-
YEHUSIMU JIEMEHTOB OCYIIECTBIIACTCS Yepe3 MO3UIMOHHBIE 0003HaueHus ). B
OTJICTBHBIX CIy4asiX JOIYCKAaeTCs CBeIeHUs 00 3JIEMEHTax pacroyiaraTh Ha
CXEMe OKOJIO YCIOBHBIX TpadudecKuX 0003HaYCHHI.
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UEPAPXWYECKHW MTPUHIIUII KOHCTPYUPOBAHMUS DBA.
HUEPAPXNYECKHUE YPOBHHU 3BA

IInan nexnun:

1. OcobeHHocT KOHCTPYKTUBHON nepapxun IBM

2. YpOoBHM KOHCTPYKTUBHOU uepapxun I9BM

3. Ilpumepsl opranu3alny HEPAPXUU B KOHCTPYKUUSIX DBM
4. IIpyHIUIIBI HEPAPXUUECKOTO KOHCTPYUPOBAHMS

OCOBEHHOCTU KOHCTPYKTUBHOWU NEPAPXUN 3BM

KoHCTpyKIMsi ~ BBIUHCIUTEIBHOU MallMHbl  JOJDKHA  OTBEYaTh
pPacCMOTPEHHBIM  paHee  TpeOOBaHUSAM, TPHUBEACHHBIM B  pasjelie
«TpeboBanusi, mnpeabsiBisieMble K KOHCTpykimu OBA». OnrumanbHoe
YIOBJIETBOPEHUE 3TUX TPEOOBAHUN MOMKET OBITh OCYIIECTBICHO IyTEM
paIMOHAIBHOTO pPa30MEeHUsi CXEMbl MAaIlMHbl HAa OTHOCUTEIHHO MEJKHE,
4acTO MOBTOPSIOIIMECS  Y4YacTKH, peaju3yeMble B BUJE THUIOBBIX
KOHCTPYKTUBHBIX €IUHUIL.

CocraBHble 4YacTu KOHCTpyKuun OBM Haxondrcss B HepapXUuecKoi
CONOAYMHEHHOCTU. MICXOMHBIN KOHCTPYKTUBHBINA 3JIEMEHT 3TON UEPAPXUU —
UHMEeZPANbHAA MUKPOCXeMA, BCE WM 4YacTh DJEMEHTOB KOTOPOU
HEepa3JeNbHO CBSA3aHbI U AIEKTPUYECKH COCIMHEHbBI MEXAY CO00M TaK, 4TO ee
YCTPOMCTBO pacCMaTPUBAETCS KAK €UHOE LETIOE.

CrpyktypHyto cxemy OBM mo0oro kimacca M Ha3HAY€HUs CTPOAT U3
HEKOTOPOTO KOHEYHOTO 4YMciIa MUKpocxeM. DyHKIMOHAIBHO OAHA rpynna
MHUKPOCXEM MOKET OTJIMYAThCA OT JPYrol, HO KOHCTPYKTHBHO OHH
BBITIOJIHEHBI B BHUJIE OMNPEACIEHHOTO 10 pa3MepaM U KOHQUTyparuu
YHUDUIIUPOBAHHOTO KOPITyCa.

IIpumeHeHne MUKPOCXEM € pa3IMYHBIMU KOPIIyCaMM B IPEAENaxX OAHOTO
ycTporictBa Oonbiioii DBM HemenecooOpa3HO, Tak Kak 37eCh TpeOyercs
00€eCIeYUTh UX COBMECTHUMOCTH IO AJNEKTPUYECKUM, IKCIUTYyAaTALlHOHHBIM U
KOHCTPYKTHUBHBIM IIapaMETPaM.

[Ipy uCHOSB30BaHUM HMHTETPAIbHBIX MHUKPOCXEM OIlepaluuu COOpPKH
KOHCTPYKIIMM HAUYMHAIOT Ha YPOBHE CXEM, BBINOJHSIOIIKUX OIpPEICICHHbIE
dyHKIIMH.

WNHrerpanpHasgs  MUKpOCXe€Ma  NOpH  3TOM  SIBIIIETCS  UCXOOHbBIM
YHUDUUUPOBAHHBIM ~ KOHCMPYKMIUGHBIM  INeMeHmoM,  yHUuDUKanus
KOTOpPOro TpedyeT YHHUPUKAIUU U APYTHUX KOHCTPYKTUBHBIX equHull IBM,
JUIS TOrO 4TOOBbI OHa ObUIa TEXHOJOTMYHOM B MPOM3BOJCTBE, HAJEKHOU B
paboTe, y100HOM! B HaJIaJIKe, PEMOHTE U HKCIUTyaTal[|H.

YPOBHWN KOHCTPYKTUBHOW MEPAPXUN 3BM

B xoncTpykunn 9BM M0KHO BBIIEINUTH NSATh YPOBHEMN.
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Ypoeensv 0. Ha sTOoM ypoBHE HaAXOIUTCS KOHCTPYKTHBHO HEIEIUMBIMA
AJIIEMEHT — HHTErpajibHasi MUKPOCXEMa.

Ypoeens I. Ha ypoBHe | Henienmmbie 351eMEHThI OOBEUHSIOTCS B CXEMHBIE
COUYCTaHMsI, UMEIOIIHE 0oJiee CIOKHBIN (PYHKIIMOHATIBHBIN IIPU3HAK, 00pasys
AYEUKU, MOJYJH, THUIIOBBIE DJIEMEHThl 3aME€Hbl. OTH KOHCTPYKTHBHBIE
€AVHULIBI HE MMEIOT JIMIEBOW MaHeId U COAEpXKaT €AUHULIbI, JECITKH, a
MHOTJIa U COTHU MHUKpocxeM. K mepBomy CTpyKTypHOMY YpPOBHIO OTHOCST
nevyaTHble IUIaTel W OoJsibline rudpuaHble uHTerpainbHblie cxembl (BIC)
(MOJyYeHHBIE ITyTEM JJEKTPUYECKOr0 W MEXaHWYECKOro OO0BbEANHEHUS
OOBIYHBIX OECKOPIYCHBIX MHKPOCXEM M KPHUCTAJUIOB IMOJIYIPOBOTHUKOBBIX
npubopoB Ha oOmieil miare. Ha 3Toil miare HaHeceHbl MacCHMBHAs YacTh
CXEMbl U KOHTAKTHbIE TUIOLIAIKH).

Ypoeenw IlI. D10T ypoBEeHb BKIIIOYAET B C€0sl KOHCTPYKTUBHbBIC €IUHMUIIBI,
MpeIHa3HAYCHHbIC i MEXAHWYECKOTO M JJIEKTPUYECKOTO OOBEAMHEHUS
aleMeHTOB ypoBHA | (maHenb, cy00si0k, Os0k). YacTo KOHCTPYKTHBHBIC
eauHuibl  ypoBHs Il comepkar sMieBYr0 TaHedb, HE HMEIONIYIO
CaMOCTOSITEJILHOTO IPUMEHEHUS.

Yposenwv III. Yposenn 111 MoxeT ObITh peaan3oBaH B BUJE CTOMKH HIIU
mkada, BHYTPEHHUUH OO0BEM KOTOPBIX 3aIONHICTCS KOHCTPYKTUBHBIMU
equHuiaMu ypoHs 1.

Yposenw IV. Yposens IV — DOBM wim cucrema, BKIIOUYAIONMIAs B CBOU
COCTaB HECKOJIBKO CTOEK (IIKa(doB), COEAMHEHHBIX KaOeeM.

[IaTHypOBHEBBII METOJ KOMIIOHOBKH TpeOyeT pemieHus psAga 3ajad,
CBS3aHHBIX C BBIOOPOM ONTHMAJILHOIO KOpIyca MHKPOCXEM U MeToja
MPUCOEANHEHUS UX BBIBOJIOB K BHYTPEHHHUM COEIMHEHUSIM ypoBHS I, BIOOpa
ONTUMAJBHBIX Pa3MEPOB KOHCTPYKTUBHOM €IWHUIIBI ypoBHS | u uwucia
BXOJIAIIIMX B HEE MUKPOCXEM, ONPEICICHHS Mep JIJIsl TEIUIO0TBOJIa M BhIOOpa
METO/1a COSMHEHUM.

Paznenenue koncrpykiuu 9BM Ha ypoBHU MO3BOJISIET:

1) opranuzoBarh MPOU3BOJACTBO MO HE3aBUCHUMBIM LHMKJIAM JJIsI KaXJOTO
CTPYKTYPHOT'O YPOBHS;

2) aBTOMaTHU3UPOBATH MPOIIECCHl COOPKH U MOHTAXKA;

3) COKpaTuTh TEpUOJa HACTPOHKH, TaK KaK MOXKET OBITh MpOM3BEICHA
npeABapuTeIbHass HACTPOUKA OTACIbHBIX KOHCTPYKTUBHBIX €IUHUIL TIOPO3Hb;

4) aBTOMaTU3MpOBaTh pEIIEHUWE 3aJad pa3MEIICHHUs] DJJIEMEHTOB H
TPACCUPOBKU MEKCOEIUHECHUN;

5) yuupuuupoBath CTEHJOBYIO amnmaparypy /Ajs MCHBITAHUS KOH-
CTPYKTHBHBIX €IUHUIIL;

6) MOBBICUTH HAJC)KHOCTh KOHCTPYKTUBHBIX €IUHUII.

Yucno ypoBHEH KOHCTPYKTUBHON HEPAPXUHU MOXKET ObITh U3MEHEHO KaK B
CTOPOHY YBEJIMYEHHUS, TaK U B CTOPOHY yMEHBIIEHHUS (B 3aBUCUMOCTH OT
kiacca OBM u ypoBHS TEXHOJIOTUU €€ U3TOTOBIICHHUS ).
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Hanpumep, peanuzanusi pa3iauyHbIX YCTpOWCTB MaimiuHbl B Buje BUC
MO3BOJIUT WCKJIKOYUTH HUCIIOIb30BAHUE KOHCTPYKTUBHBIX €IUHHUIL] YPOBHS [
(Takas mammHa OyJeT KOMIIOHOBaThCs HenocpeacTBenHo u3 bUC).

Ho Gounpmras MHOTomponieccopaas 9BM co ciioxHOM CTPYKTypoi TpedyeT
WCIIOJIb30BAHUS YETBIPEX, a4 HMHOIJA W MSITA YPOBHEHM KOHCTPYKTHUBHOMU
VEpaApPXUH.

JIiss Bcex THUIOB MaliMH YpoBeHb wuepapxuu ( BKIOYaeT B ceds
WHTETpalbHbIE MUKPOCXEMBI (KOPIYCHBIE WIIH O€CKOPITYCHBIE).

NMPUMEPbLI OPIrAHU3ALUNN NMEPAPXWN B KOHCTPYKLUNSIX 3BM

Ha puc. 3.1 mnpeacraBien oAuH U3 HauOoJiee pPaclpOCTPAHEHHBIX
BApUAHTOB KOHCTPYKTHBHOW HMepapxuu yHuUBepcaibHbix OBM co croxxHoi

CTPYKTYPOH.
B Hem ypoBeHb | KOHCTPYKTUBHON MEpapXHUM BKIIOYAECT B Ce0Hl mMUnoeoil
anemenm 3amenvt (TD3) — KOHCTPYKTUBHO 3aKOHYEHHYIO €IMHUILY,

KOTOpasi CaMOCTOSITENIbHA M0 TEXHOJIOTMH POU3BOJCTBA U CIYKUT UCXOIHON
KOHCTPYKTUBHOM €IMHMIIEH BCEM MAaIMHBI M B3aUMO3aMEHSAEMa C
OJTHOTHUIHBEIMHU T3.

Uucno tunmoB TO3 (MX HOMEHKIATYpYy) CHEAyeT JelaTh KaK MOXKHO
MEHBIIUM. DTO JOCTUTAETCS PAlMOHAJIbHBIM pa30ueHueM (PyHKIIMOHAIBbHON
CXEMbl MAlTMHBI HAa OT/IEJIbHBIE TOBTOPSIOIINUECS YUACTKHU.

by T~ v
fanens

Puc. 3.1. KoncTpykTHBHas uepapxus 00JblIuX yHUBEepcaibHbIX IBM

B xawectBe TDO3 B paccMarpuBaeMOM BapHaHTE KOHCTPYKTHBHOM
UEepapXuu HUCHOJB3YIOTCS AYelKU — TPSMOYTOJbHbIE TMEYaTHBIC IJIaThl C
pazbeMoM  (TI€YaTHBIM WM  IITHIPEBBIM) U (BO3MOXHO)  PYYKOH,
OOBEAMHSIONINE 10 HECKOIBKHUX JECATKOB MUKPOCXEM.
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S4eiiku MOHTHUPYIOT B HaHeIW — METAUIMUECKYI0 KOHCTPYKLHUIO,
MMEIOIIYI0 B CBOEM COCTAaBE OTBETHBIE YaCTH PA3bEMOB JJISl STYEEK, OTBETHBIM
MOHTaX, Pa3BOJIKY MUTAHUS U LIMHBI 3a3EMJICHUS.

Heckonpko mnaHenel MOHTHUPYIOTCS B CHIOUKe, WMEIOLIECH JIBEPLBI,
3aKpbIBAIOLINE BHYTPEHHUN 00BEM.

Kpome mnaneneii B cocTaB CTOMKM MOTYT BXOAUTH OJIOKM THUTaHWUS,
YCTPONCTBAa BEHTWJISIMHU, OJOKUPOBKU M T. 1. Heckombko ctoek (mmkadoB),
O00BEMHEHHBIX AIEKTPUUECKH C IIOMOIIBIO Kabemnel, oopa3yror DBM.

Hepapxuro MUKpocxema -- sueiika -- MaHelb -- CTolKa -- 9BM (cucrema)
IIMPOKO MCHOJB30BAIM B cepun MamuH «System-360» ¢upmsr «IBM»
(CIIIA), muoronponeccopuoi Mamune «llliac-IVy», B mammnax EC 9BM u
Ap.

HenocTarok KOHCTPYKIMH, NMPUMEHSIOMIMX B KadecTBe TO3 sSUEHUKH C
IOCTOSHHBIMU Ta0apUTHBIMU pa3MepaMu, — HAJIUYUE HEUCIIOJIb30BAHHOTO
o0beMa, TaKk KaK HE BCE THUIBl SYEEK OKa3bIBAIOTCS HACBIIIEHHBIMU
MHUKPOCXEMaMHU.

DTOro HejocTaTKa JUIICHBI KOHCTPYKIIMH, Tie B KaduecTBe TO3 Oepercs
MO0y — CTPYKTypHas eAuHMLIA YypoBHS I, yHuuuIupoBaHHas 10
KOHCTPYKTHUBHBIM pa3MepaM (F€OMETPUYECKMM W NPUCOEAUHUTEIBHBIM) U
uMeroIas JBa pazMepa (TOJUMHY(BBICOTY) M IIMPUHY) TOCTOSHHBIMH, a
TpeTUil pa3Mep (IIMHY) — HU3MEHSIOLIMIICS OT OJHOTO THUIA MOAYJIS K
JIpYromy.

Ha puc. 3.2 npexncraBneHa KOHCTpYKTHBHas wuepapxus OBM,
WCMOJIb3yIomass B KadecTBe TO3 MOAyIM paziudyHON JIWHBL. MoOAylb
MPECTaBIIAECT COOOU MPSAMOYTOJIbHYIO MEYaTHYIO IJ1aTy, HA KOTOPOM C OJTHOM
Wi ¢ o00eux CTOpoH B 2—3 psAda pacroiararoTcsi MHUKPOCXEMBI.
3akperuieHre MOAyJisi Ha Ccy0O0JIOKE OCYIIECTBISIOT C MOMOIIBIO IITHIPEH,
MEPIEHINKYJISPHBIX IIOCKOCTU IUIAThl MOAYJS M MOHTUPYEMBIX WJIM Ha

CaMOM MOAYIJIC, KaK ITOKAa3aHO Ha PUCYHKC, HJIM Ha 0a30BOM 1J1aTE CY66HOK3.
Ir T I
Cyddnox

g
Munpocxema s

e !
’

Puc. 3.2. MoaynbpHBIN BapuaHT KOHCTPYKTUBHON HUE€papXUU OOJIBIINX
OBM
Cyo610Kk — TUIOCKAasE KOHCTPYKIIMS, CiyXamas s OObeAMHEHUS
MOJyJIEll U MMEIoas B CBOEM COCTaBe pamy, 0a30BYIO IUIATy, pa3beM U
MexaHu3M (ukcaruu B crodike (mkady). MonTtax croitku OBM
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OCYUIIECTBIISIIOT HEMOCPEACTBEHHO U3 CYOOJIOKOB ©0€3 MpOMEKYTOUHBIX
KOHCTPYKTUBHBIX €IUHULL.

YMmenbieHne QyHKIHMOHATBHOTO cocTaBa OBM mpHUBOIUT K yIPOILIEHHUIO
ee koHcTpykuuu. Ha puc. 3.3 mpencraBiieHa KOHCTPYKTHMBHAs HEpapXus
HeOombIIoN ynpasisomein IBM (Mukpocxema -- siaeiika -- OJIOK -- CTOHKA),
OTJIMYUE KOTOPOM OT MPEABIIYIINX TPUMEPOB UEPAPXUU — HUCIIOJIB30BAHUE
0710k06 — KOHCTPYKTUBHBIX €IWHUI, OOBEOUHSIOUINX SYCHKH U
(GYHKIIMOHATBHO BKJIIOYAIOMIMX B CE€OS IEJMKOM YCTPOWMCTBA MAIIUHBI
(apupMmeTnueckoe, 3amOMHUHAIONIEE, yHOpaBiIeHUs u ap.). llpumepom
0s04HOro0 moctpoeHuss OBM MOryT cCily’)XKUTh MAlllUHBI, BBITYCKaBIINECS
dupmoii «Stein Associates» (CLLIA), CM 3BM u np.

m
Cmaixa (3BM)

[=TT=1

Puc. 3.3. bio4uHblli BApHAHT KOHCTPYKTUBHOM UEPAPXHUH CPEIHUX
u Masibix OBM

Jlis HeOONbIIMX HACTOJNBHBIX M OO0pTOBBIX OBM HE00X0AMMOCTH B
MCIOJIb30BAaHUU KOHCTPYKTHUBHBIX enuHuLl ypoBHs I (cyO00m0KoB, maHenew,
050Kk0B) oTIagaeT — OBM MOHTHPYIOT HENTOCPEACTBEHHO U3 SUYEEK.

IIpu 3TOM pa3Mepsl SYEEK U YUCIO0 MOHTUPYEMBIX HA HUX MUKPOCXEM, KaK
paBuiIo, OoJiblIe, yeM B 0oabIIMX U cperHux OBM. Ot1o cBs3aHo ¢ TeM, uTO
pazOoueHne  (QYHKIMOHAIBHOW  CXEMBI  CPAaBHUTEIBHO  HEOOJBIIHUX
BBIYKCIINTEIBHBIX MAIIMH Ha [TOBTOPSIFOLIUECS MEJIKME y3J1bl IPUBOJIUT K HE-
00XOMMOCTH U3rOTOBJIECHUS siueeK (WM MOJIyJieil) HeGoIbIIoro pa3Mepa, a
OTCIOJIa K TIOABJICHUIO OOJIBIIOTO0 4YHCIA TPOBOJHBIX M  Pa3beMHBIX
COCIUHEHUN.

o
Mukpocxema
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Puc. 3.4. KonctpykTuBHas uepapxusi HacToJbHbIX OBM
Ha puc. 3.4 npencraBieHbl CTPYKTYpHbIE YPOBHU KOHCTPYKTHUBHOM
MepapXxuM HACTOJIbHOM, a Ha puc. 3.5—0optoBoii DBM. B 06oux ciaydasx
AYEUKH BMECT€ CO CMOHTHPOBAaHHBIMM HAa HHUX MHKPOCXEMaMH
YCTaHABJIMBAIOTCS HE- TOCPEJCTBEHHO Ha 0a3oByr0 IiaTy, oOpasys OJIOK,
KOTOPBIM 3aTEM MOMENIAIOT B KOXKYX C IYyJbTOM YINPAaBJICHUS (HACTOJIbHBIN
BApUAHT) WU C pa3beMoM (OOpPTOBOI BapuaHT).

a
Mukpocxema

Puc. 3.5. KoncrpykruBHas uepapxus 6oproBeix IBM

IIpumepoM NBYXYpPOBHEBOM KOHCTPYKTUBHOW HEpPApXUU MOXET CIIYXKUThb
KOHCTPYKILIMSI OJHOIUIATHOM yIpaBisitolieii Muxkpo-OBM, BcTpanBaeMoii
HEIOCPEACTBEHHO B OOBEKT ympasiieHus (puc. 3.6). B Ttakoil KoHCTpyKUMH
bUC ycranaBnuBaeTcs Ha II€YaTHYK IUIaTy C BHEIIHMMHU pPa3beMaMH,
JJIIEMEHTAMHU KpEIUIeHUs €€ B OObEKTe YHpaBICHUS U 3JIEMEHTaMU
UHAMKAIMK (IpU HEOOXOJIMMOCTH) C JIMUEBOM CTOPOHBI. YTpaBiCHHE U
JJEKTPOIIMTAHUE  OCYIIECTBIAIOTCA  OT
YIPABISIEMOTO O0BEKTA.

Puc. 3.6. KoncTpykTrBHas nepapxus
BCTPanBaEMbIX MUKpO-OBM

q 1

Muxpocxema pa -36M

NPUHLNTIIBI NEPAPXUYECKOIO
KOHCTPYUPOBAHWA

Paccmotpum, KaK IPUBEIACHHbBIE
»| BAPUAHTHI KOHCTPYKTUBHOMN uepapxuu DBM
~7 cornmacyrTcsl ¢ OOMMMH  MPHHIMIIAMUA
KOHCTPYHUPOBAHUS PaJAMO3JIEKTPOHHOM ammnapaTypbl Ha MeYaTHBIX IJIaTax.

B Hacrosimiee BpeMs MOJYyYWIM UIMPOKOE PACIPOCTPAHEHHE TaKHe
OPUHIUMIBL  KOHCTPYUPOBAHUS, KAaK MOHOCXEMHUL, CXEMHO-Y310601l,
KAcKaoHo-y310601, (pyHKUUOHAIbHO-Y3/10801l I MOOYbHbLIL.

MoHocxXeMHBbIN NPUHIMI KOHCTPYHPOBAHMS.

OTOT NPHUHIUI KOHCTPYMPOBAHMS 3aKIIOYAECTCS B TOM, YTO IIOJIHAS
NPUHLUNHKAIbHAS CXEMa PaJMOdIEKTPOHHOTO ammnapara pacrnojlaraercs Ha
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OIHOW TMEYAaTHOW IUIATE€ M TO3TOMY BBIXOJ M3 CTPOS OJHOTO 3JIEMEHTA
MPUBOJUT K COOIO BCEH CHCTEMBI.

OnepaTrBHas 3aMe€Ha BBILIEANIETO U3 CTPOS AJIEMEHTA 3aTpyJHEHA U3-3a
CIIOHOCTH ero oOHapyxeHus. DBM, mocTpoeHHass MO MOHOCXEMHOMY
MPUHITUITY, JOJDKHA OBITh CMOHTHUpPOBaHA M3 HecKOobKux BUC, B KOTOPBIX
MPEIYCMOTPEHBl  MEPbl  YBEIIMYEHUS HAJCKHOCTU IIYTEM  BBEICHUA
anmaparypHoii ©u  WHGOPMAIMOHHOW  M30BITOUYHOCTH.  HaxoxaeHue
HEHCIPABHOCTEM MPU HOTOM JIOJKHO TMPOU3BOJIUTHCA MNPOTrPAMMHBIMHU
METOIAMM.

CxeMHO-Yy3J10BOIl IPUHIUI KOHCTPYHPOBAHUS.

[Ipu >TOM mHpUHLKIE KOHCTPYUPOBAHMSI HA KaXKIOW U3 MEYATHBIX ILJIaT
pacroiaratoT 4acTh MOJHOW MPUHIMIUAIBHON CXEMbl pajuoanmnapara,
MMEIOLTYI0 YETKO BBIPAKEHHBIE BXOAHBIE U BBIXOHBIE XaPAKTEPUCTUKH.

[lo TakoMy IPHHIMIY CKOHCTPYHPOBAHbI HACTOJIbHBIE U O0pTOBBIE DBM,
I pa3inuHble ycTpoilcTBa DBM BBINOTHAIOT HA OJHOM WM HECKOJIBKHX
(HEOOJIBIIIOM YHUCIIe) MIIaTaX, a 00bEIUHEHUE UX MEXKAY COOON MPOU3BOMIST C
ITOMOIIBI0O KOMMYTAallMOHHOM IIJIAThl U IPOBOJIHBIX K'Y TOB.

KackaaHo-y3/10B0ii IPUHIUI KOHCTPYHPOBAHUS.

OTOT OpUHIMO  KOHCTPYHPOBAHUS  3aKIOYaeTcss B TOM, 4YTO
INPUHLIANMAIBHYK0 CXEMY pajuoanmnapara IeiAT Ha OTHAEJbHbIC KACKalbl,
KOTOpBIE HE MOTYT BBITIOJTHATH CAMOCTOSTEIbHBIX (DYHKITHIA.

BapuaHnT KOHCTpYKTMBHOM HEpapxuu, IpPEACTaBICHHbIM Ha puc. 3.3,
3aHMMAET IPOMEXYTOYHOE TIOJIOKEHHE MEXKJAY CXEMHO-Y3JI0BBIM W
KACKaIHO-y3JI0OBbIM IIPUHLUAIIAMM.

OBM c OTHOCHUTENBHO CIIOXHOW MU OOJBUION CTPYKTYpOH CTPOHUTCS IO
KacKaJIHO-y3JI0BOMY MNpuHIuNy, a 9BM ¢ Gojsiee mpocToil CTPYKTYypOi—Iio
CXEMHO-Y3JI0BOMY IIPUHIUITY.

DOYyHKIMOHAJIBHO-Y3/I0BOM NPUHUIMII KOHCTPYHMPOBAHUS.

OTOT NPUHLMIT KOHCTPYUPOBAHUS HALIEN IIUPOKOE PAaCIPOCTPAaHEHUE TIPU
pa3zpabotke Oonbiux IBM (cm. puc. 3.1 u 3.2).

ba3oBbIM 3JIEMEHTOM KOHCTPYKIMU 37ech sBisiercs 133, Hmes
HeoOxoauMblid Habop T3, MOKHO OCTPOUTH LIEJIbIN PsAJl BEIUUCTUTENbHBIX
MAIlIMH C Pa3JIMYHBIMU TEXHUYECKUMHU XaPAKTEPUCTUKAMU.

< gl
MoayJbHbIH* NMPUHIUI KOHCTPYUPOBAHMUS.

OTOT NPUHLUXAN KOHCTPYHPOBAaHMS IMPEANOJIAracT, 4YTO OCHOBHBIE
(GyHKUMOHANBHBIE y37bl BBIYMCIMTENBHON MAaIIMHbBl B3aMMOCBSI3aHbI C
MOMOIIbIO OJHOTO KaHana. YToObl YCTAaHOBUTH CBSI3b C MOJYJIEM-
IIPUEMHHUKOM, MOJYJIb-NIEPENATUAK ITOCBUIAET HY>KHBIM CUTHAJI BMECTE C

' Ton MOJyJIEM B JaHHOM ClIydae IoJpa3yMeBaeTcsi (yHKIHOHAIBHO-CTPYKTYpHAs, @ He KOHCTPYKTUBHAS eIMHULA
MallWHBI, TaK KaK OH MOJXKET BBINOJHATh Kak (PyHKIMM OTIeNbHOro ycrpoiictBa OBM (ycrpoiicTBa ympaBieHws,
HpOILECCOp, OIlEpaTUBHAS MAMATH H T. JI.), TaK U IO BBHIYMCINTENbHOI MammHbl. KOHCTpYKTHBHAS Jke OpraHu3anus
Ka)KZIOT0 MOJYJISI MOXKET OBITh OCHOBAaHA Ha OJJHOM M3 BBIIIEPACCMOTPEHHBIX BApUAHTOB KOHCTPYKTHBHOM HepapXuu
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azpecoM 1o ofHOU (unu Oosee) muHe. CUrHANBI TOCTYNAKOT Ha BXOAbI BCEX
MOJKJIFOYEHHBIX K KaHAJIy MOJYJIEH, HO OTBEYAET TOJIBKO 3aIlpallliBacMBbIii.

IIpuMeHsis 3TOT NPUHLIKIL, MOXKHO ITOCTPOUTDH BBIYMCIIUTEIBHYIO MAILUHY C
IIPAKTUYECKA HEOIPAHMYEHHOM IIPOU3BOAUTEIBHOCTBIO M CIIOKHOCTBIO,
COXpaHssg NpPU 3TOM THOKOCTh B €€ OpraHu3aliH, TaK KakK pa3padoTyuK
UCIOJIB3YET POBHO CTOJIBKO MOAYJIEH, CKOJIBKO eMy TpeOyercs. Pazpaboruunk
OBM MOXeT TakXke JIETKO MOACPHU3MPOBATH KOHCTPYKLMIO, MEHSS WIH
n00aBiiAsl  OTHEIbHBIE MOAYJIM MW IMOJy4yass IpPU STOM HEOOXOAHMbIE
[IapaMeTphl.

KOHCTPYKTHUBHBIE MOAYJIN (KM) HYJIEBOI'O YPOBH/I.
HUHTEI'PAJIBHBIE CXEMbI (MC)

IInan nexnuu:

1. Knaccudukanus u cuctema o6o3nauenuit UC

2. Kopnyca UHTErpajibHbIX MUKPOCXEM

3. OCHOBHBIE TapaMEeTPbl HHTETPATIbHBIX JIOTUYECKUX MUKPOCXEM

KITACCUDPUKALINA UC

Ha HusmieM, HyJieBOM, ypOBHE KOHCTPYKTUBHOU uepapxuun IBM moboro
TUNIAa U Ha3HayeHus HaxoAsaTcss uHTerpayibHble MHuKpocxeMbl (MC), BbI-
MOJIHSAIONINE JIOTUYECKHE, BCIIOMOraTelibHble, CHelHalbHble (YHKLIHH, a
Takke (PYHKIMIO 3alIOMUHAHMSL.

B Hacrosimiee BpeMs MPOMBIIUIEHHOCTbIO — BBIYCKAeTCs  OOJIbIIOE
KOJINYECTBO VHTETPAJIBHBIX MHUKPOCXEM, KOTOpBbIE MOYKHO
KJ1acCU(UIIMPOBATH IO Py MPU3HAKOB.

Ilo dynknuonanbHomy HasHayeHurw HWC nemar Ha Jao0cuueckue
(uudpoBbIe), JTUHEHHO-UMNYAbCHbLE Y JIUHElIHble (AHATIOTOBBIE).

Jlormueckne UC ucnonb3yroT B npoBbIX ycrpoiicTBax. K norunueckum
NC npuHamiekar MHUKPOIPOLECCOPHBIE CXEMBI, CXEMBbI IAMITH U JIPYTHE
MHTETPAJIbHBIE CXEMBI, BBIMOIHSIIONINE JJOTHIECKHE (PYHKIINH.

JIuneiHo-uMnyabcHble U JuHelHble UC npuMEHIOTCS B aHAJIOTOBBIX
BBIUMCIUTEIBHBIX ~ MAalIMHaX W B  YCTpOWcTBax  mpeoOpa3oBaHUs
unpopmarnmu. K ostum UC oTHOCSATCS pa3nuyHbie mOpeoOpa3oBaTey,
onepanuoHHele ycunurenu, komnaparopsl, LIAIL, ALIT u apyrue cxemsl.

Ilo TexHosoruyn u3roroaenusi MC pa3nendioT Ha noiynpoeooHuKossle
U 2ubpuoHuvie.

DNEeMEHThl  JJEKTPUYECKOM  CXEMbl  MOJYyNpoOBOAHMKOBBIX  HC
dopmupyroT B oObemMe M (WJIM) Ha MOBEPXHOCTU IOJIYIPOBOJAHUKOBOIO
MaTtepuaia (Mouioxkkn). PopMUpPOBAHNE aKTUBHBIX M ITACCUBHBIX 3JIEMEHTOB
CXEMBbl IPOU3BOAAT BBEJCHUEM KOHIICHTpPALUMW IIPUMECEW B PAa3IUYHBIC
4aCTH MOHOKPUCTAIIINYECKON IJIACTHHBI.
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B _3aBHCHMMOCTH 0T _NpHMEHSIEMbIX AKTHBHBIX JJEMEHTOB TIOJY-
npoBoaHuKoBeie MC moapa3nenstoT Ha CXEMbl C OUROAAPHLIMU |
VHUROJIAPHBIMU CTPYKTYPaMHU.

IIo MeToay W30JSIIMH_KOMIIOHEHTOB 3TH cxeMmbl aemsat Ha HC ¢
uzonayuen ougpysuonnvimu p-n-nepexooamu u WC ¢ uzonayuei
OUISIEKMPUKOM.

B ruopuanbix MC nmaccuBHyIO 4acTh CXEMBI BBINOJHSOT B BUJIE IJIEHOK,
HAHOCHUMBIX Ha MOBEPXHOCTh JIUAJIEKTPUUECKOTO Marepuaia (MOAJ0XKKH), a
AKTUBHBIE  DJIEMEHTBI, HUMEIOIIME CAMOCTOSITEJIbHOE KOHCTPYKTHUBHOE
odopMmieHUE, KPETIAT K TOBEPXHOCTH TTOJITIOKKH.

B rubpuansix UC ucnonb3yroT Kak TOHKUE, TaK U TOJCThIE PE3UCTUBHBIC,
MPOBOJSAIIME U AUICKTpUUYECKHe TUieHKU. [ImeHku TommmHoM 10 1 MKM
CUUTAIOT MOHKUMU, A TOJNIIMHON cBblie 1 MkM — moacmoimu. VC,
WCIIOJIB3YIOIIME TOHKHE M TOJICThIC IIJICHKH, HAa3bIBAIOT COOTBETCTBEHHO
MOHKO- U MOJICIMONJICHOYHbIMU.

B 3aBucumocTy 0T MeT0/1a MOACOeTHMHEHUST 0eCKOPIYCHbIX AKTHBHBIX
3jJeMeHTOB THOpuanHsie WMC genar Ha MHUKPOCXEMBI C 2UOKUMU W C
scecmkumu (IMAPUKOBBIMH, CTOJOMKOBBIMH, OAJIOYHBIMU M JICTIECTKOBBIMH )
BBIBOJIAMH.

Crenenr wuHTerpaummu K, Mukpocxemsl ompenensiercs yuciom N
COJIEPIKAIIMXCS B HEM DJIEMEHTAPHBIX CXEM:

K, =[1gN] + 1,

rae [IgN|—uenas yacts IgN.

Takum oOGpazoM, MUKpocxema, coepkaias 10 10 aeMeHTapHBIX CXEM,
uMmeet nepeyio crenedb unterpaunu (Manas MC), no 100 cxem — emopyro
(cpennsiss IC), mo 1000 cxem—mpemoio (BUC), cBeime 1000 cxem—
ceepxoonvuyro VIC (CBHC).

IIo koHcTpYKTHBHOMY oOdopmienuw HWC neniatr Ha kopnycHwle C
BBIBOJIAMHU, KOPITYCHBIE 0€3 66160008 N DeCKOpnyCHble.

Psan oTaenbHbIX (YHKIMOHAIBHBIX MHUKPOCXEM, OOBEIMHEHHBIX MO BUIY
TEXHOJIOTMH U3TOTOBJICHUS, HAMIPSKEHUSIM UCTOUHUKOB MTUTaHUS, BXOJHBIM U
BBIXO/JHBIM COIMPOTUBJICHUSIM M YPOBHSM CHUTHAJOB, KOHCTPYKTUBHOMY
oopmiieHHnI0 U cioco0aM KpeIuIeHus Wik MOHTaxka, o0pa3ytoT ceputo UC.

O6bruno B ceputo MC BxomuT Takod Habop (yHKIMOHATBHBIX
MHUKPOCXEM, M3 KOTOPBIX MOYXHO TIOCTPOUTH 3aKOHYEHHOE YCTPOWCTBO.
CyIecTBYIOT TakXe CEpUU CIEHUATBHBIX MHKPOCXEM, MpeqHa3HAYCHHBIX
JUIS paboOThl B CHEIU(PUYECKUX YCIOBUSAX, WU CHEIHAIBHOTO Ha3HAYCHHS
(ceumanusupoBanubie MC), Hampumep A ynpaBiIeHUS 3allOMHHAIOIIAM
YCTPOMUCTBOM, BHEITHUMHU YCTPOMCTBAMU U T. II.

KOPI1YCA UHTEIPAJIbHbIX MUKPOCXEM

Kopnyca uWHTErpaqbHbIX MHKPOCXEM  BBIIOJHSIOT psiA  (DYHKIMIA,
OCHOBHBIC U3 KOTOPBIX CICAYIOIIHE: 3Quiuma Om KIUMAMUYECKUX W
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MexaHuuyecKkux BO3JICUCTBUN; IKPAHUPOGAHUe OT TIOMEX; YHpOUuieHue
MPOLIECCOB COOPKU MUKPOCXEM; YHUGPUKAUUA VCXOTHOTO KOHCTPYKTUBHOTO
aJieMeHTa (MUKPOCXEMBI) MO0 rabapUTHBIM U YCTAHOBOYHBIM pa3MepaM.

Ilo  KOHCTPYKTHMBHO-TE€XHOJIOTMYECKOMY  MPHU3HAKY  pa3IMYaioT
KopIyca:

a) memanniocmekiaHHuble (CTEKISHHOE WIM METAJJIMYeCKOe OCHOBAHME,
COCIMHEHHOE C METAJUIMYECKOW KPBIIIKOW C IMOMONIBI0 CBAapKHU; BBIBOJIBI
U30JIMPOBAHBI CTEKIIOM);

0) memanno-nonumepnsle (MOMIOXKKA C DJIEMEHTAMH W BBIBOJAMU
MOMENIAETCI B METAUIMYECKYIO KpBIIIKY, IOCJIE€ YEero OCYIIECTBISETCS
repMeTHu3aIus MyTeM 3aIMBKH KOMITAYH]IOM);

B) Memaniokepamuyeckue (KEpaMU4eCKOe OCHOBAaHUE, COCIUHEHHOE C
METAJTUYECKON KPBIIIKOM C MOMOIILBIO CBAPKH WJIM MAHKH); T) KEPAMUUYECKUE
(kepaMU4eCcKOe OCHOBAHUE U KPBIIIIKA, COETMHEHHBIE MEX1y COO0M maikoi);

1) naacmmaccoevle  (IJIACTMACCOBOE  OCHOBAHUE, COEJAMHEHHOE C
MJJACTMACCOBOM KPBIIIKOM OMPECCOBKOM ).

Kaxnplii BHI KOpIlyca XapakTEpU3YETCs 2adapumHulMu W Npu-
COCOUHUMETIbHBIMU PA3MEPAMU, YUC/IOM BBIBOJIOB U PACHOJIONCEHUEM VX
OTHOCHUTEJIbHO MJIOCKOCTH OCHOBAaHUS KOpITyca.

BbiBOoIBI MHKpPOCXEM MOTYT Ji€XKaTh B IUIOCKOCTH OCHOBAHHUS KOpITyca
(nn1anapusle 6v1600bl) VMU OBITH NEPIEHIUKYISIPHBIMU €My (Uimulpesvle
6b16000b1,.

[InanapHble BBIBOABI IO CEYEHUIO, KaK TMPaBWIO, MPSMOYTOJbHEIE,
HITBIPEBBIC — KPYTJIbIE WU IPSIMOYTOJIbHEIE.

OCHOBHO# HEOCTATOK KaK KOPIMYCHBIX MUKPOCXEM, TaK U MOCTPOCHHBIX
Ha HUX YCTPOMCTB — OOJIBIION 00bEM BCIOMOTaTEIbHBIX KOHCTPYKTHUBHBIX
AJIEMEHTOB: KOPIYCOB, BBIBOJOB, 3JIEMEHTOB T'€pMETHU3ALIMH, TEMIO0TBOIA U
T. M., HE HECYIIUX (PYHKIMOHAIBHOW Harpy3ku. Vcnosnb30BaHue KOPIyCHBIX
MHUKPOCXEM MPHUBOJUT K HEMIPOU3BOJUTEIHHO OOJBIIUM 3aTpaTaM IMOJIE3HOTO
o0beMa W MacChl YCTPOWCTBA, yMEHBIIAET HAa OJUH — JBa TMOPSJKA
IJIOTHOCTh KOMIIOHOBKH 3JIEMEHTOB [0 CpPaBHEHUIO C IUIOTHOCTBIO UX
pa3MeNIeHusl B KPUCTAJUIE WIIM Ha MOJIJIOXKKE.

C uneab0 yBeanveHuss creneHd 3GGeKTUBHOTO WCNOJIb30BAHUA
o0beMa M Macchl MUKPOIJICKTPOHHBIX MU(PPOBBIX YCTPONCTB B TMOCIEIHUE
roJibl HaXxOJST PacHpOCTPAHEHUE OeCKOPnYcHvle TOIYIPOBOJAHUKOBBIC U
rudpuansie UC.

Hanbonee mupoko ux NpUMEHSIOT B OOPTOBBIX M HAacTOJIbHBIX IBM, a
TaKXe B MUKPOKAJIbKYJIATOPaX.

Beckopnycnas UIIC npexacrasnsier coOoi /I MOMIOKKY ¢ HAHECEHHOU
Ha HEW OJHUM M3 METOJO0B MHTETPAJIBHOM TEXHOJIOrMU cxeMou. Jlis ocy-
HIECTBJICHUS] MOHTaxka Mexay OeckopmycHbiMu WC Ha mojuioxke mpemy-
CMaTPUBAKOTCA KOHTAKTHBIE ITUIOIIAIKH.

I'uOpuanble OeckopmycHble MHKPOCXeMbl TIPEJICTaBISIOT  COOOM
CPaBHUTEJIBHO OOJIBIIUX Pa3MEPOB CHUTAUIOBYIO WM KEPAMHUYECKYIO
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MOJJIOKKY (OCHOBaHME), Ha KOTOPOM NAcCCHUBHAs 4YacTh (MEXCOCTUHEHUS,
pEe3UCTOphI) BBHIMIOJIHEHA HAMNbUICHUEM, a aKTHBHAs 4YacTh (AMOMBI,
TPaH3UCTOPbI, KPUCTAILIIBI MOJIYIPOBOJHUKOBBIX MHUKPOCXEM) HAKJICHBACTCS
B OTBEJICHHBIE MECTA U ITPUIIAUBAETCS IIEPEMBIUKAMU K OCTAIIBHON CXEME.

ITo nepumMeTpy NOJIOKKH PACIIOIATrat0TCsl KOHTAKTHBIE UIOIIAIKH.

Tax xak miomnaab OCHOBaHUSI CPAaBHUTEIBHO OOJIbINAsA, TO HA HEM MOXKHO
BBIIIOJIHATh TOHKOIUIEHOYHbIE KOHJAEHCATOPBHl U MHAYKTUBHOCTH, UCIOJIb3YS
JUISL HUX MECTa, Ha KOTOPbIE MOHTUPYIOTCSI KPUCTAJIBI aKTUBHBIX 3JIEMEHTOB.

[IpumeHeHne OECKOpPIYCHBIX HHTErPAIBHBIX CXEM Hapsiay C pPE3KUM
YMEHBUIEHUEM Ta0apUTHBIX Pa3MEPOB U MAcChl CO3JaBa€MOM HAa MX OCHOBE
annaparypsl NPUBOJUT K YBEJIMYEHUIO TPYIAOEMKOCTH €€ H3rOTOBIICHHMS, a
CIIeIOBAaTEIbHO, W CTOMMOCTH, K HEOOXOJMMOCTH MpeaycMaTpuBaTh
JOTIOJTHUTENbHBIE MEPBI 3AILUTHI U T€PMETU3ALINH.

OTHX HEJOCTaTKOB MPAKTHUYECKW JIMIIEHbl IOJYYMBIIHE LIMPOKOE
pacIpOCTpAHEHUE 0e36b1600HbBIE KOPHYCA C YMEHbUIEHHLIMU pazmepamu
WU MUKDPOKOpHYCQ.

Muxkpokopnyc sBisiercss 4vacTbio  KoHCTpykuuu HWC (BUC) wu
NpeAHa3HauYeH [JIs 3alIUThl KPUCTAJJIOB OT BHEIIHUX BO3ACHCTBUI H
COEJIMHEHHUSI UX NOCPEICTBOM BBIBOJHBIX IUIOMIA/IOK (BBIBOJIOB) C BHEIITHUMU
AIEKTPUYECKUMHU LENSIMU aIllapaTyphl.

[Ipumenenne mukpokopmycoB (MK) naeT BO3MOXHOCTH HE TOJBKO
YBEJIUYHUTH INIOTHOCTh KOMIOHOBKM BUC, HO U ylIy4lIMTh UX 3JEKTPUUECKUE
napameTpbl, PacIIMpUTh BO3MOXHOCTH aBTOMATHU3WPOBAHHOIO KOHTPOJIA U
aTTeCTAlllH, a TAK)KE YMEHBIIUTh CTOMMOCTb IMPOU3BOJICTBA alapaTyphl.

HaunGonee oueBUIHBIM TPEUMYILIECTBOM MHKPOKOPITYCOB IO CPABHEHUIO C
TpaAuLIMOHHBIMU Koprycamu WC sBisieTcs 3HAYUTENbHOE YMEHbILIECHUE
r€OMETPUYECKUX MMapaMETPOB — OCHOBHBIX Pa3MEpOB, IUIOMIAAN U 0ObeMa
KOHCTPYKIIMM, COOTBETCTBYIOIIMX OJHOMY M TOMY K€ KpPUCTAILy C
OJIMHAKOBBIM YMCJIOM BBIBOJIOB.

Muxkpoxkopmyca 6osee IOTHO pacnoiaralotrcs Ha miate B Tudpuanoit UC
WIH MHUKPOCOOpKE, a TakKe Ha MeYaTHOW IIaTe, YTO JIeaeT BO3MOXHBIM
JOCTIDKEHHE 00JIee TIOTHOM KOMIIOHOBKH (YTIakoBKH MUKPO-OBM B 1iemom).
3710 00yCcNIOBIMBAET YMEHBIICHUE CIOKHOCTH KOHCTPYKIMA M KOMIIOHOBKHU
OBM wu, cnenoBaTebHO, CHUKEHUE CTOUMOCTH €€ MPOU3BOJICTBA.

Muxkpokopnyc obecrneuynBaeT ONTHUMAIbHYIO OpPraHU3alUI0 H3MEPEHUN
CTaTUYECKUX M O0COOEHHO nuHamuueckux mnapamerpoB MC, uro mo3BossieT
MPOBOJUTH Haubosiee OOBEKTUBHBINA BBIXOJAHOW KOHTPOJIb MPU U3TrOTOBIECHUU
NC u BxoaHoii koHTpoJIb y IoTpeduTenein UC.

YMmenbiienue pasmepoB MK npuBOAUT K 3HAYMTEIBHOMY COKPAILEHUIO
pacxoia JOPOrOCTOSIIMX MAaTE€pUalIOB: YMEHBIIAETCS PacX0l] KEpaMUKH,
30J10Ta, COKpAIllaeTCsl HOMEHKJATypa TEXHOJOTMYecKou ocHacTku. Ilpu
oOHapyxeHuu u otopakoBke nedextHoit UC mpumenenue nempopororo MK
JIa€T 3HAYUTEIBHYI SKOHOMMIO 10 CpaBHEHMIO ¢ KoprycHoi UC.
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[TpuMeHeHne MHKPOKOPITYCOB YIIy4IIaeT AIeKTpudeckue napamerpsl MC
3a CYeT MOJIy4eHHUsT 00Jiee KOPOTKUX TOKOMPOBOSAIINX JOPOKEK, CHIDKCHUS
COIPOTUBIICHUSI W YMEHBIICHHUS MEXBBIBOJHOW EMKOCTH, YTO IIOBBIIIACT
osicTponericteue MC.

OCHOBHBbIE NMAPAMETPbI UHTEIPAJIbHbIX JIOTNUYECKUX
MUKPOCXEM

WNuTerpanbHble JIOTHYECKHE MHUKPOCXEMBI MPEACTaBISAIOT CO00OM camoe
MAaCCOBO€ U3/EJIME COBPEMEHHON MUKPOAJIEKTPOHHON ITPOMBIIIIEHHOCTH.

Cpenn Bcex THUINOB MHTEIPAIBHBIX MHUKPOCXEM JIOZUYUECKUE CXEMBbI
XapaKTEPU3YIOTC HauboIbuiel HAOeHCHOCMbIO, MAKCUMATLHOU CHEneHblo
uHmezpayuy SIEMEHTOB U HauMeHbUel CMOUMOCTBIO.

NHTterpanbHble JIOTMYECKHE MHUKPOCXEMbl B 3aBHCHMMOCTH OT croco0a
nepeoayu 6x00H020 MOKA UNU HANPSNCEHUsl, NOPAOKA NPUMEHEHUS] I02UKU 1
NPUHYUNA UCNOIb306AHUS AKTUBHBIX M MACCUBHBIX JIEMEHTOB Pa3/IEIsioT Ha

CXEMbl TPaH3UCTOPHbIE ¢ HenocpeacTBeHHoM cBa3bio (HCTJI),

pe3uctopHoii cBsizbio (PTJI),

PE3UCTUBHO-eMKOCTHOM cBs3bt0 (PETII);

TMoHO-TpaH3ucTopHoi soruku (I TJI);

TpaH3ucTopHO-Tpan3uctopuou noruku (TTJI) (TTJILL);

AMUTTEPHO-CBsI3aHHOM JTorukKu (DCJII);

MHTErPaIbHOM MHKEKIHOHHOM noruku (MJI);

yaunossspasie M/III ¢ n-npoBoaumoctsio (n-MIT);

yaunosspasie M/III ¢ p-npoBoaumoctsio (p-MAIT);

yHUnoJisspHblie ¢ KommieMeHntapabiMu M/III-rpan3zucropamu (KMID);

kpemuuii Ha cangupe (KHC).

Kaxxmass w3 UHTErpajbHbIX MHUKPOCXEM HE3aBUCHUMO OT TEXHOJIOTHUU
WU3TOTOBJICHUS u CXEMOTEXHUYECKOM 0a3bl XapaKTepU3yeTcs
COBOKYNIHOCTBI0 MApPaMeTPOB, KOTOpPHIE ONPEICISIIOT  Jo2uuecKue,
cxemMomexHuueckue 1 IKCnayamayuoHHvle BO3MOXKHOCTH TOW WIM WHOU
MUKpPOCXEMbl M TI0O KOTOPbIM MOHO TPOU3BOJUTH WX CpPAaBHUTEIbHBIN
aHaJu3 U BHIOOD.

K stiim mapameTrpaM 151 TOTHYECKUX UHTETPATIbHBIX MUKPOCXEM OTHOCHT:

1) peaszyemyro JIOTHUECKYIO (PYHKITHIO;

2) k03¢ GHULUKEHT pa3BeTBIECHUS 110 BEIXOAY Kpas;

3) koadpurmenT o6peauHEHMS 110 BXOAY Ko,

4) kod(ppurueHT 00BEAMHEHUS TI0 BBIXOAY K6 six;

5) MouIHOCTh OTPeOICHUS Pioy;

6) cpenHee BpeMs 3a1€P>KKH PaCIPOCTPAHEHUS CUTHANA Ly p op;

7) pabouyto yactorty f,

8) momexoycToluuBOCTh Uy ax;

9) nanpsokenne «O» U° wn «1» U';

10) nanpspkenue uctouyHuka nutanus U,y

11) nonmyck Ha HOMUHAJIBI UCTOYHUKOB NMUTaHUSA AU,y ;
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12) Bxoanyto C,y ¥ BEIXOJHYIO Cgpx €MKOCTH;

13) Tox nmotpedneHus Iq.;

14) BxonHoe R;x u BbixogHOo€ Ry CONPOTHUBIICHMS;

15) nomyctumslii 1uana3on pabounx remmneparyp AT,;

16) nonmycTUMyt0 BEJIMUUHY MEXaHHUUYECKUX BO3/ICHCTBUI;

17) nomycTumblid AWana3oH aTMOC(EpHOro [aBJICHHS OKpYIXKaroIliei
Cpebl;

18) ycTOHYMBOCTH K paiMallMOHHBIM BO3JEHCTBUAM;

19) maccy;

20) HaJIe)KHOCTb.

ITPOEKTUPOBAHUE U PACYUET IIEYATHBIX IIVIAT

IInan nexuuu:

1. 3amaun KOHCTPYHPOBAHUS MT€YATHBIX 1T

2. OCHOBHbIE BU/IbI IIEYATHBIX IJIAT U OCOOCHHOCTU UX KOHCTYKIUI
3. Pacuer 351eKTpUYECKHX ITapaMeTPOB MEYATHBIX IJIAT

4. ABTOMaTH3a1Ms IPOCKTUPOBAHUS MIEYATHBIX IJIAT

5. OcHOBHBIE NpaBUJIa KOHCTPYUPOBAHHUS MEYATHBIX IJIaT

3ALAYN KOHCTPYUPOBAHUA NMEYATHbBIX MJTAT

Konctpykiiun OBM  ocHOBaHbl Ha NPUMEHEHMHM TI€YaTHBIX ILIAT.
Hcnonp30BaHue MEYaTHBIX IUIAT MO3BOJISAET

1) yBeAMYUTH HAJIEKHOCTH Y3JIOB, OJIOKOB U yCTPOICTBA B LIEJIOM;

2) yAay4lIUTh TEXHOJOTUYHOCTH 33 CYET aBTOMATU3ALIMH Ollepauuil COOpKU
Y MOHTaXa;

3) NOBBICUTH MJIOTHOCTh PAa3MEILIEHHS] KOMIIOHEHTOB;

4) NOBBICUTH OBICTPOJECHCTBUE U TOMEXO3AIIUILEHHOCTh CXEM.

[Ipu pa3paboTke KOHCTPYKLMHU MEYATHBIX IUJIAT PELIAIOTCS CIEAYIOIINe
3aJa4M:

) cxemorexHHuYecKME - TpacCHpOBKa II€YATHBIX IPOBOJHHMKOB,
MUHHMMU3AIMS KOJIMYECTBA CJIOEB U T.11.;

2) paguOTEXHUYECKHE - PACUET Mapa3sUTHBIX HABOJIOK, 1apAMETPOB JIUHUN
CBSA3U U T.1.;

3) TEeIIOTEXHUYECKHE - TEMIIEPATYPHBIN PEXXUM PaOOThI IEYATHOMN TLIATHI,
TEIUIOOTBOA U T.1.;

4) KOHCTPYKTHBHBIE - pPa3MELIEHUE OHJIEMEHTOB Ha II€YAaTHOW ILIaTe,
KOHTAKTUPOBAHME U T.1.;

5) TeXHOJOTUYECKUE - BEIOOP Me/1a U3TOTOBJICHUS, 3alIUTa U T. 1.

Bce a1t 3amaum B3amMoOCBs3aHbl MeXAy coOoi. Hampumep, or mMerojna
W3TOTOBJIEHUSI  3aBUCAT TOYHOCTh pPAa3MEpPOB NPOBOJHHUKOB M  UX
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QJICKTPUICCKHUC XApPaKTCPHUCTHUKH, a oT PacCIIOJIOKCHUA IICYAaTHBIX
IMPOBOJHHUKOB - CTCIICHDb BJIMAHUA UX APYT HA Apyra U T.HO.

OCHOBHbIE BUAbl TNEYATHbIX [JIAT U OCOBEHHOCTU WX
KOHCTYKLUUN

Ilo uyucay npoBoasimux cjoeB rneyatHbeie miatel(I1I1) ObiBatoT onHO-
JBYX- M MHOrocioiHele. llepBple 1Ba THNa Ha3bIBAIOT TaKXe€ OJHO- U
JBYXCTOPOHHHMH.

Mpuorocnoiinble mnedatHbie miatel (MIIII) nmo cpaBHeHHIO C TEPBBIMU
JBYMsI TUIIaMU 00J1a/1al0T CIEIYIOIIMMH MPEUMYIIECTBAMMU:

1) GosbLIEH TUIOTHOCTBIO Pa3MEILLEHUs I€YaTHBIX TPOBOIHUKOB;

2) MEHBUIMMHU MOTEPSMHU CUTHAJIOB B HUX;

3) MEHbPUIMMH yJEIbHBIMH MaccaMu W rabapuTamMi, NPUBEIECHHBIMU K
OJTHOMY CJIOIO.

ITIo Buay marepuasa ocuoBsl 1111 pa3aensator Ha

1) U3roToBJIEHHBIE HA OCHOBE OPraHUYECKOTO IUAIEKTPHUKA (TEKCTOJMT,
TeTUHAKC, CTEKJIOTEKCTOJIUT);

2) U3rOoTOBJICHHBIE HA OCHOBE KEPAMHUUYECKUX MATEpPUAJIOB;

3) U3rOTOBJICHHBIE HA OCHOBE METAJIOB.

IIo Buay coenunenui mexay ciaosamu 111 paznmnuaror Ha cnexyromue:

1) ¢ MeTAINTU3UPOBAHHBIMU OTBEPCTUSIMU;

2) C IMCTOHAMU;

3) U3rOTOBJIEHHBIE IOCIONHBIM HAPALIMBAHUEM;

4) ¢ OTKPBITBIMU KOHTAKTHBIMU IIJIOIAIKAMH.

[To criocoOy uzrotosnenus I111 pazaensroT Ha MIaTHI, U3TOTOBICHHBIE

1) XMMUYECKUM TpaBJICHUEM;

2) 3JEKTPOXUMUYECKUM OCAXKIACHUEM;

3) koMOMHUPOBAaHHBIM cr1ocoOoMm (1 u 2-it criocoOst).

ITo cmoco0y Hanecenusi npoBoAHUKOB [1I1 nensaT Ha miaTel

1) mosny4yeHHbie 00pabOTKOM (POIBrUPOBAHHBIX AUIIEKTPUKOB;

2) NOJy4eHHbIE HAHECEHUEM TOHKHUX TOKOIIPOBOASAIINX CIIOEB.

[Tocnennuii coco® Oosiee TOYEH W MPOU3BOAMUTENIbHEE M OTpabOTaH Ha
TEXHOJIOTMH THOPUIHBIX CXEM.

Pucynku B /1/.

[ITupokoe pacnpocrpanenue noiydaror MIIII Ha kepamuyeckoii ocHOBe.
[Io cpaBHEHMIO C OpPraHMYECKUMM IUIJIEKTPUKAMHU KEpaMHKa IT03BOJIET
VIYUIIUTh TEIUIOOTBOJ, IOBBICUTH IUIOTHOCTh KOMIIOHOBKHM MHMKPOCXEM
(0COOEHHO € UCIOJIB30BAHUEM MUKPOKOPITYCOB).

Henocrartku:

1) Gonbiras macca;

2) HeOonblive HauOONbIIME JIMHEWHbIE pa3Mepbl  (OrpaHUYEHBI
texHojoruei - 150 x 150 mm).

Meramnuyeckue IIII  u3roraBnuBarOTCSI HAa  OCHOBE  CTAJIBHBIX,
AQIFOMUHUEBBIX U1 UHBAPOBBIX JINCTOB.
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[InacTUHBI OKUCISIOTCSA M MOKPBIBAIOTCS CIOEM KEPAMHUKH, SMalld, JIaka
WM JIpyroro nudjekTpuka. lloBepx HaHOCATCS NeYaTHbIE IMPOBOJHUKH,
IJIEHOYHBIE  PE3UCTOPBI, KOHJIEHCATOPbI, MHAYKTUBHOCTH, a 3aTeM
MOHTHUPYIOTCS MUKPOCXEMBI (KaK MpaBUiIo, OECKOPITYCHBIE).

IIpenmymecrna:

1) cpaBHUTENBHO HEBBICOKAS CTOMMOCTH;

2) HEOrpaHUYEHHBIE pa3MEPHI;

3) BBICOKAas TEIJIONPOBOIHOCTb;

4) my4iiasi TOMEX03alUIIEHHOCTB;

5) BbICOKasi MPOYHOCTh U TEILIOCTONKOCTb.

HenocraTtku:

1) BeICOKas ye/bHAsi EMKOCTh TPOBOAHUKOB;

2) OonbIIas Macca.

PACYET 3JIEKTPUHECKUX ITAPAMETPOB Tl

[leyaTHble MPOBOJHUKH MPOXOAST HA JOCTATOYHO OJIM3KOM PACCTOSHUU
JpYT OT Apyra ¥ UMEIOTOTHOCUTEIBHO MaJIbl€ JIMHEHHBIE Pa3MeEphl CEYEHUSI.

C yBenmuenuem OsbicTpomeiictBusi OBM Bce Oonblnee 3HaueHUe
npuoOpeTaroT  BOMNPOCHI  ydyeTra  [apaMeTpoB  NPOBOJHUKOB U
BBICOKOYACTOTHBIX CBA3EH MEXKITY HUMHU.

PaccMoTpum  ompezelieHHE  OCHOBHBIX — XapaKTEpPUCTUK  MEYaTHBIX
IIPOBO/IHUKOB.

ConporuB/ieHHe IPOBOAHUKA

CornpoTuBieHUE MPOBOJIHUKA OIMPEEACTCS BRIPAKEHUEM

R=pl/(bt),

rie

P - yAeIbHOE 00BEMHOE IIIEKTPUIECKOE COMPOTUBIICHUE TTPOBOTHUKA,

[ - nIMHA TPOBOJHUKA;

b - mmpuHa NPOBOAHUKA;

t - TOJIIIMHA IIPOBOJHHUKA.

Benuunna p  paznmuaerca  JUIi IPOBOJHUKOB,  M3TOTOBJICHHBIX
pa3IMYHBIMU MeTojaMu. Tak, Il MEIHBIX IPOBOJHUKOB, IOJYYEHHBIX
ANEKTPOXUMHUYECKUM ocaxaeHueM, p paBHo 0,02-0,03 mMxOwm/m, a aus
MEJIHBIX IMPOBOJHHUKOB, MOJYYEHHBIX METOJOM XUMHUUYECKOTO TPABJICHUS P
paBHo npumepro 0,0175 MmxOm/m.

ITocTOsIHHBIN TOK B NPOBOJTHUKAX

BennunHa TOKa B NEYaTHBIX NPOBOJHMKAX OIPEAEISAETCA, B MEPBYIO
ouepellb, OrPAHUYEHUEM HAa MAKCUMAJIBHO JIOMYCTUMYIO IJIOTHOCTh TOKA JJIS
KOHKpPETHOTro wmatepuana Y. Jlisi MeOHbIX MPOBOJAHUKOB, IOJYYEHHBIX
IEKTPOXUMUYECKAM OCAKICHHEM Y paBHA okoino 20 A/MM°, u 0koino 30
A/MM® 1151 IPOBOJHHMKOB, MOTYYCHHBIX METOIOM XMMHUYECKOrO TPABICHHUS
bonbru.
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I/ICXOI[SI n3 3TOrIo ,HOHyCTHMBIﬁ TOK B TIICYATHBIX IIPOBOJHHKAX
OIIPCACIACTCA KaK

1=107vybt,

a IIMpUHA JOJDKHA OTBEYATh CICAYIOLIEMY YCIIOBHUIO:

b > 10° I/(yt)

HaI[eHI/Ie HaIPHAKCHUSA HA NMTICYATHBIX IIPOBOAHUKAX
HaneHHe HAIIpsKCHUA Ha IICYATHBIX IIPOBOAHUKAX OIPCACIIACTCA KaK:

AU = p[//(bt)]
IlepeMeHHBI TOK B IEYATHBIX MPOBOJIHUKAX

B oTnuune OT MOCTOSHHOrO TOKa pacrpejeieHue MEPEeMEHHOr0 TOKa B
MEYaTHBIX MPOBOJHUKAX MMPOUCXOJUT HEPABHOMEPHO. IDTO OOYCIOBJICHO
HaJIMYUEM MOBEPXHOCTHOrO 3(¢eKTa, BOSHUKAIOIIETO MPU MPOTEKAHUU IO
MPOBOJITHUKY BBICOKOYACTOTHOTO MEPEMEHHOI0 TOKA.

[Ipu »TOM BHYTpPU NMPOBOJHMKA 00pA3yeTCs MAarHUTHOE T0JIe, IPUBOJISIICE
K BO3HUKHOBEHHMIO HWHIYKIIMOHHOTO TOKa, B3aUMOJICUCTBYIOLIETO C
OCHOBHBIM. BcreacTBue 3TOro MpoUCXOAUT Iepepaclpe/eiieHue ToKa IO
CEUYCHHMIO TIPOBOJHUKA, W B PE3yjibTaTe €ro IUIOTHOCTh B TEPHUPEPHIHBIX
o0JlacTAX CEYEeHHs BO3pacTaeT, a OJuXKe K LEHTpy yMeHblnaercs. Ha
BBICOKMX YacCTOTaX TOK BO BHYTPEHHHMX CIOSIX MPOBOJHUKA YMEHBIIAETCS
MPAKTUYECKU JI0 HYJISL.

EMmkocTn

Emkocts (1)) Mexay nByMs napayijieIbHbIMA IEYaTHBIMUA TTPOBOJHUKAMHU
OJIMHAKOBOW IMHUPHUHBI b (MM), pacrosOKEHHBIMU Ha OJHOW CTOPOHE TLIATHI
ONpeAEsAeTCs KaK

0,12¢
C= :
1g[2a /(b +1)]
rac l - [JIMHA Y44CTKa, Ha KOTOPOM IIPOBOAHUKHU IIapAJIJICIIbHBI, MM |

€ - IUDJIEKTPUYECKAsI IPOHULIAEMOCTh CPEJIbI;
a - pacCTOSIHME MEX]ly NapajliieIbHbIMU TPOBOIHUKAMMU.

Emkocth () Mexay AByMs apajuieIbHbIMHU IPOBOJIHUKAMU LIMPUHOM b
(MM), pacIoJIO)KEHHBIMM 1O 00€ CTOPOHBI MEYaTHOW IUIAThl C TOJIUHOU
JIURJIEKTPUKA a (MM) ONIpeEIsieTCs] KakK

C=0,008842 ¢ [ b/a [1+a/(ntb) (1+1g(2wb/a))]

[IpuBeneHHbIe BBIPAKEHUS TMO3BOJISIOT MPOU3BECTH OLEHKY eMKOCTH (1)
MeYaTHBIX IPOBOJHUKOB € TOUHOCTHIO 1(20-30)%.

Ha BbICOKMX 4YacTOoTax BO3HUKAE€T HEOOXOAMMOCTh  OLIEHUBATh
WHIYKTUBHOCTb ¥ B3aMMHYIO MHJAYKTUBHOCTb [1€YATHBIX IPOBOJIHHUKOB.

ABTOMATUSALINA TPOEKTUPOBAHWA NMEYATHBIX MJIAT

Bricokast CII0KHOCTh COBPCMCHHBIX CXEM IIPHUBOIHT K HCO6XOI[I/IMOCTI/I
aBTOMATU3alluy 3aaa4 pa3MCIICHUsS, TpPaCCUPOBKH, pacdcTa TCIIIIOBBIX



49

PEXHUMOB, 3JIEKTPOMArHUTHOTO B3aMMOJICUCTBHSI KOMIIOHEHTOB Ha MEYaTHOU
njiare.

[To cymecTBy, 3a7a4a pa3MeIlleHuss U TPACCUPOBKU CBOAUTCS K Mepedopy
(IOJIHOMY WJIM  YAaCTUYHOMY) BO3MOJKHBIX BAapUAHTOB  pa3MElICHUs
COCIMHSIEMbIX JJEMEHTOB UM HaXOXIEHUs onTuManbHoro. Kpurepuem
ONTUMAJIBLHOCTH SBJISIETCA MUHUMAJIbHAS CyMMa JIJIMH BCEX Pa3MEIaeMbIX HA
TJIaTe MEeYaTHRIX MMPOBOIHUKOB (MO0 00JIee CIIOKHBIE TIEIEeBbIC (DYHKITHN).

CooTBeTCTBYIOIIKME BOMPOCHl MOAPOOHO PACCMATPUBAIOTCS IUCIUILIMHON
CAIIP.

OCHOBHBbIE NMPABUJIA KOHCTPYUPOBAHUA NEYATHbIX IMTTAT

1. MakcumanibHbIil pazmep croponsl [T He nomxen npesbimath S00 M.
OTO OrpaHWyYeHHUE OmpenemsieTcs TPeOOBaHUSIMH TPOYHOCTH W TIIIOTHOCTH
MOHTaXa.

2. CootHouienusi pazmepoB ctopoH IIIT gns ympolleHuss KOMIIOHOBKHU
0s10k0B U yHU(uKanmu paszmepos I1I1 pekomenayrores cinenyromme: 1:1, 2:1,
3:1,4:1,3:2,5:2urT.m.

3. Boi6op matepmana III1, cmocoba ee M3rotoBieHus, Kiacca IIOTHOCTH
MOHTaXXa JOJKHBI OCYIIECTBIISITECS HA CTAJAUU 3CKHU3HOTO MPOCKTUPOBAHUS,
TaK KaK O3TH XAPAKTEPUCTUKU ONPEACNSAIOT MHOTHE DJIIEKTPUUECKUE
IapaMeTphl YCTPOUCTBA..

4. Ilpu pa3OMeHUU CXEMBI Ha CIIOM CJIEAYET CTPEMHUTHCS C MUHUMU3ALMU
YHCJia CJIOEB. 3TO JIUKTYETCS SKOHOMUYECKUMU COOOPAKEHUSIMU.

5.1lo kpasiM maTel CIAEAYET MPENyCMaTPUBATh TEXHOJIOTMYECKYHO 30HY
mpuHout 1,5-2,0 MM. Pa3MellieHue yCTaHOBOYHBIX U JIPYTUX OTBEPCTHH , a
TAKXK€ IMEYaTHBIX IPOBOJHUKOB B 3TOM 30HE HE JOIYCKAECTCA.

6. Bce oTBepcTHs JOJIKHBI pacIionararbCsi B y3JaX KOOPAUHATHOM CETKHU.
B «kpaiinem ciyyae XOTs Obl TIEpPBBIM BBIBOJ, MHKPOCXEMBI JOJIKEH
pacroJiaratbCs B y3J€ KOOPJAUHATHON CETKH.

7. Ha me4atHoil 1u1ate T0KEeH OBITh MPEeIyCMOTPEH OPUEHTHPYIOIINIA 1Ma3
(W cpe3aHHBIA JIEBBIH YTOJ) WJIM TEXHOJIOTHYECKHE 0a30BBIE OTBEPCTHS,
HEO0OXOIUMBbIE /ISl TPABUJIBHOW OPUEHTAIIMU TIATHI.

8. IleyaTHbIC MPOBOJIHUKH CIEAYET BBINOIHITH MUHUMAIBHO KOPOTKUMH.

9. Ilpoknagka psaOM TMPOBOJHUKOB BXOJHBIX M BBIXOJHBIX IEMEH
HEXEJIaTeNIbHO BO U30eKaHKEe Mapa3suTHBIX HABOJOK.

10. ITpoBogHuKH Hambosee BHICOKOYACTOTHBIX LIETIEH MPOKJIAAbIBAIOTCS B
NEPBYIO OUYepelb U UMEIOT Oyiarogaps 3ToMy HauboJjee BO3MOKHO KOPOTKYIO
JUTUHY .

11. 3azemusitoniie MPOBOAHUKH  CIEAYET M3FOTOBJISIT MAaKCUMAaJbHO
IIUPOKUMH.
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KOHCTPYUPOBAHWE MOJVYJIEH 1-4 YPOBHEM

IInan nexknun:

1. KoHcTpyunpoBaHHE THUIIOBBIX 3JIEMEHTOB 3aMeHbl (MoxayJsieid 1-ro
YPOBHSI)

2. OcHOBHbIE MpaBWIa KOHCTPYUPOBaHUSA 3JeMEHTOB ypoBHeil II u I
KOHCTPYKTUBHOM nepapxuu OBM u cucrem

KOHCTPYUPOBAHWE TUIMOBbIX 3JIEMEHTOB 3AMEHbI (MOAQYJIENA 1-
o YPOBHAI)

Tunoeon nemenm 3amensvt (TDO3) -- KOHCTPYKTMBHO 3aKOHUEHHBIN
AJIEMEHT MAIIUHBI, CIyXalluil IJs 3yekTpudeckoro oobeauHenus NC u
KOMIIOHEHTOB, CaMOCTOSITEJIbHBIA 1O TEXHOJOTUM M3TOTOBJICHUS W
B3aMMO3aMEHAEMbIM 0€3 TMOJATOHKM U JIONOJHUTEIBHON HACTPOMKH C
OJHOTUIHBIMU TD3 MalIvHBL.

K T33 cranmonapueix 9BM OTHOCAT — YKy U MOAYJIb-3J1€MEHTbI
NEPBOT0 YPOBHS KOHCTPYKTUBHOW uepapxuu. Paccmorpum oOuiue npaBuia
UX KOHCTPYUPOBAHUA.

Pa3mepsbl neyaTHbIX miat. KoanyecTBO BO3MOXKHBIX 3HAUEHHU pa3MepOB
IIIT — BrIcOTA H ¥ IMpyHA B —1 COYETAaHUN UX OUYEHb BEIIMKO.

B obmem ciyuae Tunopasmepsl [111 BeiOuparoTcs ucxons u3 mpebosanuii
08yx Hanpagienull — (PYHKIUMOHAJIBHOI0 U TEXHOJIOTHYECKOTO0.

TpebGoBanus (HyHKIIMOHATHLHOTO HAMPABICHUS B KOHCTPYKTUBHOM TLJIaHE
BBIPAYKAIOTCS TNIOTHOCTHIO KOMIOHOBKH (N,o/cM”), 3aBHCSAIIEH OT pa3MepoB
U KOJUYECTBA KOPIIYCOB MHUKPOCXEM UM BHJIa MOHTa)XXa AaKTUBHBIX U
IIACCUBHBIX CBS3€H (Lenei) JIEKTPUYECKON CXEMBI.

TpeboBaHus TEXHOJOTUUECKOTO HAMPABJICHUS ONPEICISIOT OTPAaHUYCHUS
TUIOPA3MEPOB C TOYKU 3PEHUS TEXHOJOTMYECKUX BO3MOXKHOCTEH U
3 PEeKTUBHOCTH TMPOU3BOACTBA 3aroTOBOK, pa3peliaroliel CrnocoOHOCTH
dbotonuTorpadun, MEXaHUYECKOW MPOYHOCTH, BO3MOXKHOCTEH CHCTEM
aBTOMAaTU3UPOBAHHOIO MPOEKTUPOBAHUS.

Takum 00pa3oMm, UCXO0/s U3 BBIIICU3IOKEHHOTO, OCHOBHBIE pa3mepsl 111
Uit cpeAcTB BeiuucuTenbHoi Texuuku (CBT) crnenyeT BeIOMpaTh U3 IBYX
panoB pekomeHayeMbix MOK TumnopasmepoB, KpaTHBIX pa3MEpHbIM
moayism 55,5 u 100, npuuem ans onHoro cemeiictBa 9BM nenecoobpazto
BEIOMPATH TUIIOPA3MEPHI OJTHOTO Psifa.

OnHako Uisi KOHKPETHbIX TUMOB (uWiau cemelctB) DOBM  B0O3MOXHO
UCIIOJIb30BaHUE OTIMYAIOUIMXCSA OT PEKOMEHJOBAHHBIX pa3MepoB. Tak, B
texHuke EC OBM npumeHsuics eauHbpli pasMep II€YaTHOM IIIAThl IS
TUMOBBIX 3JIEMEHTOB 3aMeHbl: 150X 140 mm.
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OCHOBHbIE MPABUJIA KOHCTPYNPOBAHUS JIEMEHTOB YPOBHEW Il
M Il KOHCTPYKTUBHOU NEPAPXNN 3BM N CUICTEM

K snementam ypoBHeit II u III KOHCTPpYKTMBHOW HMepapXUW OTHOCATCS
naHegu, 0ok, cyo0s0ku, mkadpl, croiikn. K HUM MOXHO OTHECTH
TaK)Ke€ TyMOBI, CTOJIbI, KOpITyCa YaCTUYHBIC, KOMIUIEKCHbIC U JAPYTHE BUJIbI
KOHCTPYKTUBHBIX  3JIEMEHTOB, XapakKTepHble MJi1 TE€X WIH HUHBIX
KOHCTPYKIIMOHHBIX CUCTEM.

Bce onu gomxHbI 06ecieunBaTh:

1) TpebyeMyt0 MEXaHUYECKYIO KECTKOCTh U IPOYHOCTD;

2) ynoOCcTBO B cOOpKe, HATAJKE U SKCIUTyaTaluu;

3) onepaTUBHYIO 3aMEHY BBIIIEANINX U3 CTPOsI KOHCTPYKTHUBHBIX
3JIEMEHTOB;

4) MUHUMaJIBHBIA BEC TMPU COXPAaHEHUH TpeOyeMoll  KECTKOCTH;
HAJIC)KHOE 3aKPEINICHUE KOHCTPYKTUBHBIX 3JIEMEHTOB;

5) MakCUMaJIbHOE HCIMOJb30BaHUE YHUDUIIMPOBAHHBIX JeTallel U UX
B3aMMO3aMEHSAEMOCTb.

[Ipu pa3paboTke KOHCTPYKIMH OJIOKOB, CyOOJIOKOB, TaHeNel, CTOCK,
mKadoB U T. 1. CIEAYET UCIIOJIb30BATh TAKHE KOHCTPYKIIMOHHBIE MaTEepHAIIbI
U TIOKPBITHUS, KOTOPBHIE OTBEYAIOT TMPEABIBISEMbIM TPEeOOBAaHUAM TIO
YCJIOBHSIM JKCILTyaTaluu.

Kaxnapiii U3 31€MEHTOB KOHCTPYKTHMBHOW uepapxuu ypoBHen II um III
xapakrepusyercs anuHod L, Beicotoit H u rinyOunoit (mmpunoii) B. B
3aBUCUMOCTH OT HAa3HAa4Y€HWs TOro Wid uHOro tuna OBM coorHomeHue
pa3MEpPOB  OMNpPEJEICHHBIX €€ KOHCTPYKTHBHBIX 4YacTed MOXKET ObITh
pasnuuHbiM.  OpgHAKO  3TH  COOTHOUIECHHMS  JIOJDKHBI — HOJYMHSTHCS
ONPEAECICHHBIM NPaBWIAM W 3aKOHOMEPHOCTSAM, KOTOPBIE YCTAHABIWBAIOT
COOTBETCTBYIOIIUE CTaHJAPTHI, PACHPOCTPAHSIOLIMECS Ha OIPEICICHHBIN
KJIacC anmnaparyphl.

B KOHCTPYKIIMOHHBIX  cHUCTEMax  JO0Oro  TuMa  AJIEKTPOHHOU
BBIYMCIIUTEILHON amnmapaTypbl OCHOBHbIE pa3smepbl L, H, B 0a30BbIX
KOHCTPYKLIMI JUIsi BCEX YPOBHEW YCTAHABIMBAKOTCA COOTBETCTBYIOILIMMU
EIUHOMY MOOYJII0.

B xaxxnom HampaBieHuu pa3BUTHS pa3MepoB 1o koopauHatam x(L), y(H),
z(B) ykazauublii Momynb paBeH 2,5 mMm. OH ycTaHaBIUBaeTCs B
COOTBETCTBHM C IIaroM KOOPJMHATHOW CETKM MEYATHBIX IUIAT U BBIBOJIOB
AJIEMEHTOB Ha MeYaTHOU Iu1aTe U nepeaHel naHenu mno x(L), marom BbIBOJOB
AIIEMEHTOB M COEAMHUTENCH Ha (PYHKIMOHAIBHON MEeYaTHOW IjlaTe W Ha
kpoccruiatre 1o y(H) w z(B). B HEoOXOIMMBIX Cloydasx MPUMEHSIOTCS
3HAYEHUS] MOJYJIsl, KpaTHble OCHOBHOMY, — 1,255 0,625 mm.

Envnblii pasMepHblii MOAYJb OOECHEYMBAET KOMIIOHOBKY pa3IMYHBIX
W3J1EJIN KOHCTPYKIMOHHOM cucteMbl DOBM Kkak B pOCTpaHCTBE, HAIIpUMeEp
B TPEX PA3JIMYHBIX IOCKOCTSAX KOMIUIEKTHOTO KOpITyca WiH 0JI0Ka, TaK U Ha
IJIOCKOCTH — HA MOBEPXHOCTU OAHOIUIATHON DBM.

JInst Kaxaoro ypoBHS 0a30BBIX KOHCTPYKIUMH YCTaHABIUBAIOTCS PSIbI
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pasmepoB 1o L, H, B, Kaxaplii U3 KOTOPBIX B3aMMOCBS3aH C PsAIaAMU
pa3MEpoB JPYTrUX YpOBHEH C TIIeNbI0 OOECIEUECHHUS TMPEkKIE BCETo
KOHCTPYKTHMBHOH COBMECTUMOCTH, OOYCIIOBIMBAIONIEH M JPYTHE€ BHUJIBI
COBMECTUMOCTH — DJICKTPUUECKUE, ICTETUYECKHUE, TEIJIOBbIC. DTHU PSJIbI
pasMepoB — mpocThie apudmernyeckue. Kakaplil mocaeyomui 9wieH psjia
obOpasyeTcs mpupamieHueM K IpeaplyIeMy MPUHAITOTO 3HAYCHUS MOTYJIS.
JIJIsT KOHKPETHOTO MPOEKTUPOBAHUS 0A30BBIX KOHCTPYKIMM W3 OTAEIBHBIX
YJIEHOB PAJIOB COCTABIAIOTCS ONTUMAIIBHBIE MUROPA3ZMeEPbl, CPEAN KOTOPBIX
BBIJICJISIIOTCSL TIPEANIOUTUTENIbHBIC. [ JTaBHBIM HMCXOJHBIM TpPEOOBaHUEM MPU
BBIOOpE THUIMOpa3Mepa SBISAETCS IUIOTHOCTb KOMIIOHOBKH, OIpejesieMast
OTHOIIEHWEM 4YHCJIA AKTUBHBIX 3JEMEHTOB — KoprycoB MC k miomann
(oObeMy) wm3nmenus. Tumopasmepbl SBASIOTCS  pabOYUM  CpPEJCTBOM
JNOCTWKECHUSA CKBO3HOU coémMecmumocmu W3Jenuid cuctembl. Hampumep,
TUTIOPA3MEPHI IJIAT 00Pa30BLIBAIOTCS ¢ YUYETOM CTAaHJIAPTHON YCTAHOBKH MX B
COOTBETCTBYIOIIUI KOPIIyC, a TUIOPA3MEpPbl KOPIIyCOB, B CBOIO OY€pEllb,
YCTAHABJIMUBAIOTCA C YUETOM OCYILIECTBIICHUSI B3aUMOIIPUMEHEHHUA.



