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BBenenne

[ToTpeGHOCTh B PaAMO3MEKTPOHHOM CPE/ICTBE, MPEAHa3HAYCHHOM [Isl pellieHHs] KOHKPETHOM
3a7a4M WK psAja 3ajad, IPUBOIUT B ICHICTBUE MEXaHU3M €TI0 CO3/1aHMs, B OCHOBE KOTOPOIro — Jes-
TEJIPHOCTD pa3pabOTUMKa MPU YYaCTHUH 3aKa34MKa, TPEICTABISIoNas cOO0M MPOEKTHPOBAaHKE HU3/Ie-
sms1. CyIIHOCTB 3TOrO IPOLIECCa — IPUHATHE MHKEHEPHBIX PELIEHUH, OKA3bIBAIOLINX HEITOCPEICTBEH-
HOE BJIMSIHME HA U3TOTOBJIEHHE U UCIIONb30BAHUE U3JIEJIHIA, a TaKKe Ha JIeHCTBUE YesIoBeKa MpU UX
IKCILTyaTalu.

Bcst pabota 1o KOHCTPYMPOBAHMIO HOBOTO M3/IEIHS MTPEICTABISIET COOOM IMpoLiecc mpeodpaso-
BaHMs MH(GOPMALMM BIUIOTh [0 peasli3allii U3Je1s B MeTale.

KoHcTpynpoBaHue 1 TeXHOIOTHs MPOM3BOACTBA SABJIAIOTCS YACTAMMU CJIOKHOIO Ipoliecca pas-
paboTku PDA 1 He MOTYT BBHIONHATHCS B OTACIBHOCTH, O3 ydeTa B3aMMOCBS3el MekIy COO0r 1
C APYTMMH 3TallaMH pa3padOTKH, U ONPEIEISIOT B KOHEYHOM UTOTe OOIIHE MOTPeONTEIbCKIE CBOM-
CTBA WU3MIEINN.

Paboune pynkimm PDA xapaktepusyloTcss HAOOpOM MapameTpoB, HOMHUHAJIbHbIE 3HAYECHHUS
KOTOpBIX 3a/1a10TCs1 TeXHUYecKuM 3aaanueM (T3) Ha pa3pabotky uznenus. Peammsanus stux napa-
METPOB B IKCIUTyaTaI[MX 3aBUCUT KaK OT OOIIEro KOMILIEKCa AeCTAOMIN3UPYIOIUX (haKTOPOB YCIIO-
BUI 3KCIUTyaTaluy (KIMMaTHYECKUX, MEXaHMUECKHX U TIp.), TAK U OT KayecTBa pa3paOOTKU U TeX-
HOJIOTUM TIPOM3BOICTBA. YUeT 3THX (pakTopoB TpeOyeT oT pa3zpaborumka PDA 3HaHMii MO BceM
BOIIPOCaM KOHCTPYKTOPCKO-TEXHOJIOTMYECKOr0 MPOEKTUPOBAHUS, 2 UMEHHO:

@ BUIHI U TOPSIIOK Pa3pabOTKM TEXHUYECKOW JIOKyMEHTAIHH;

@ B/msiHNE BHEITHMX (DAKTOPOB HA pabOTOCIIOCOOHOCTh POA;

@ MeTOIbI KOHCTPYHUPOBAHUSI JIEMEHTOB, Y3JIOB M YCTpOHCTB PDA 1 M3roToBNeHus U31emmi;

@ oOecrieueHure MeKTPOMarHUTHOW COBMECTMOCTH, MEXaHIMUECKOM IPOYHOCTH, HOPMaJIbHBIX
TETUIOBBIX PEKMMOB U Ha/Ie)KHOCTU U3JIEIIHIA;

@ 0o0111e BOPOCH! OpraHM3aIvy MPOU3BOACTBA POA;

@ craHjapTHBIE U CTEMAIbHBIE TEXHOJIOTMUECKUE MTPOLIECCH B TPOU3BOACTBE PDA;

@ MeTonpl COOPKH M MOHTAXa;

@ MeTOIB PeryIMpoBKY, HACTPONKH U UCTIBITaHUN POA u T. 1.

Pa3BuTre MH(MOPMALIMOHHBIX TEXHOJIOIUI U NPUMEHEHHUE UX TPU MPOEKTUPOBAHUM U3/l
JaeT BO3MOXKHOCTb pa3paboTuuky PIA ncronb30BaTh NPUHIMIINAIBHO HOBbIE MHCTPYMEHTHI U MO[-
XOIbl /151 COKpALIEHHs CPOKOB pa3paOOTKH, yTyUIllleHsI TEXHUUYECKUX U CHUKEHUSI SKOHOMUYECKUX
MOoKazaTesel co3maBaeMon POA.

IIpennaraemblil yueOHBIN MaTepUall U3JI0KEH HA OCHOBE MPUHIMIIOB CUCTEMHOIO MOX0AA: OT
IIPOCTOTO K CJIOKHOMY, OT OOLIEro K 4aCTHOMY, OT TEOPETHUYECKOrO OMMUCAHUS K MPaKTUYECKOMY
UCIIO/IBb30BAHUIO, — U JJOJDKEH CIIOCOOCTBOBATh (POPMHUPOBAHHUIO Y CTYJEHTOB ITPEACTABIEHHUS O Kpyre
npo0GJeM, ¢ KOTOPBIMH UM MIPUJIETCS CTOIKHYThCS B OyayIeil mpodecCOoHaIbHON IeSITeTbHOCTH.

B nepBBIX Tpex I1aBax CTYIEHTHI 3HAKOMSTCS C HOPMAaTUBHO#M 0a30i MPOEKTHPOBAaHMSI, OCHOB-
HBIMHU MOJIOKEHUSIMH T'OCY/IapCTBEHHOW CUCTEMBI CTaHAapTU3aluK, EAMHON cucTeMOil KOHCTPYKTOp-
ckort gokymeHtaumu (ECKJI), Enunoit cucremoit texHonornueckon gokymenrauuu (ECTI). Cry-
JEHTaM Ipejyiaraercs «xkusas» moaeiab POC, kotopas MMeeT cBOM LIMKJI JKU3HU U OCHOBHBIE JTaIlbl
MIPOEKTHPOBAHMS KOHCTPYKIIHIA U TEXHOJIOTUH, (hOPMUPYETCs MPEACTaBIEHIE O KOHKYPEHTOCIIOCO0-
Hoil POC kak Oosbloi (pyHKIIMOHAIBHON, KOHCTPYKTUBHOM 1 TEXHOJIOTMUYECKOi cucteme. M3nara-
I0TCSl IPUHLMITBI MOZICIMPOBAHUS U OCHOBHbIE MHCTPYMEHTbI IPOEKTHOTO UCCIIEJOBAHUS KauecTna,
HaJeKHOCTH U cepuiiHonpurogHoctu POC. [Ins cTyaeHToB, 00yYalonmxcsl B KJIACCUYECKOM YHU-
BepcUTeTe, HEOOXOIMMO UMETh MTPE/ICTABICHNE O MPOBEAEHUN HAYYHO-HUCCIIEOBATEIbCKIX padoT U
ONBITHO-KOHCTPYKTOPCKHUX pa3padoTKax, HOArOTOBKE MPOM3BOACTBA, T. K. X MOCIeAyomIas pabora
MOXeT OBbITh CBSI3aHA C PA3IMYHBIMU (POPMAMU MHHOBALIMOHHOM U MPEATNPUHUMATEILCKON JesITelb-
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HOCTH, TI0O3TOMY B TIOCOOMH 3THM BOIIPOCAM TMOCBSIIEHbI TPU OTAEIbHbIC TJIaBbl — YeTBepTasi, MATast
U 1ecTas.

B ceapmoil 1 BochMOIi TaBax 0OOOIIAIOTCS 3HAHWsA, TIOJMyYeHHbIe B paHee M3Y4YeHHBIX Kyp-
cax «MHxeHepHO-KOMITbIOTEpHAst Tpaduka» U «Pagromarepuanbl U pagMoKOMIOHEHTH POC», u
MOIPOOHO PacCMaTPUBAIOTCSI BCE BBl KOHCTPYKTOPCKHX JIOKYMEHTOB, (DYHKIIOHATBHOE M KOH-
CTPYKTHBHOE pasykpynHeHue PIC.

OCHOBHBIM METOIaM MPOEKTUPOBAHUS TIOCBSINEHA JeBsTasl IlaBa. B pecsAToil riaBe m3nara-
I0TCSI OCHOBBI TeOpuu HagiexkHocT POC, paccMaTprBaloTCsl OCHOBHBIE TIOHSITUS M OTIpe/Ie/IeHu s, CTa-
TUCTUYECKUI aHAJIN3 HAJIe)KHOCTU. B oquMHHA11aTOM, IBEHAAIIATON, TPUHAIIATON U YeThIPHAIATOM
IJ1aBax MpUBEJEeH MaTepHal 1mo Bonpocam 3amutel POC oT BO3IEHCTBUS pa3IMUHbIX AeCTaOMIN3H-
pyomux (pakTopoB. THIIOBBIE 33Ja4l 1 OCHOBHBIE AJITOPUTMBI aBTOMAaTHU3HMPOBAHHOTO MTPOEKTUPO-
BaHMSI U3JIOKEHBI B MATHAIIATON TJIaBe.

Nuxenep-pa3padboTurik 00s13aH MMEThb MpeAcTaBiIeHre 0 0A30BbIX TEXHOJIOTMYECKUX MPOIiec-
cax npousBozacTBa PIC, B 3TOM eMy MOMOKET JOBOJIBHO 0ObeMHas IecTHaAIaTasI rasa. B cemHa-
ALIATOM TJIaBe M3JI0XKEHbI OCHOBBI KOHTPOJISI M YIIPABJICHHUS KAUECTBOM PaIMO3JIEKTPOHHBIX U3/IENHH,
aBTOPOM TPE/JIaraeTcsi AITOPUTM KOHTPOJIsI KauecTBa M3/Ie/IMi Ha OCHOBE MACHTU(MDUKAIMM CTaTH-
CTUUYECKUX pacripeie/ieHuil OCHOBHBIX napameTrpoB PIC. B BoceMHaanaTou ri1aBe 1aeTcsi XapakTe-
pUCTHKA OCHOBHBIM BHJaM uctibiTanuil POC. B neBsiTHa1IaToON I/1aBe paccMaTpUBaeTCsl SProOHOMMU-
YyecKas OLIEHKAa CHCTEMBbl «UeJIOBeK — MallliHa». be3 3HaHWsI OCHOB 3PrOHOMUKH U ITPOMBIIILICHHOW
SCTETHKY WHKEHEP HE MOXET B TIOJIHOM 0ObeMe BecTH 3(h(PeKTUBHYIO pa3pabOTKy HaJeKHBIX, Oe3-
OTACHBIX, TPUBJIEKATEIbHBIX Ha PbIHKE U YIOOHBIX B 3KcIutyaranuu PIC.

ABTOp BbIpakaetr OnmaropapHocth mipodeccopy kadeapsl I9C Apl'Y um. I1. I'. Temunosa

. T. PUH{H{}Bﬂ )
' , pykoBoactBy u Begynmm crierpaiucraM CKb OAO «fpocnasckuii
Paaro3aBo» 32 KOHKPETHBIE PEKOMEH/IAINY TI0 U3JIOKEHHMIO MaTepralia OTAEIbHBIX TJ1aB IIOCOOUSI.
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I'naBa 1. CucremMHbIil NOAX0X K KOHCTpyupoBaHuio PIC

1.1. OcHOBHBIE NIOHSITHS T onpeacJacHus

OCHOBHBIE TIOHATHS ¥ OTIPEENIeHNs, KOTOpble 00s13aH UCIOJIb30BaTh MHXEHEP-Pa3padOTUHK,
npuBoasATcs B ['ocynapctBeHHbIx orpacieBbix cranaaprax ('OCT): TOCTDI na TpeGoBaHMs K KOH-
crpyktopckoit jokymenTaimu Ha usznenust ECKJ — TOCT 2.xxx; TOCTDbI na TpeboBaHHs K TeX-
Hosornyeckor nokymenrtanuu Ha m3nenuss ECTI — TOCT 3.xxx; TOCTbI Ha TpebGoBaHus K mpo-
rpammMHol JokyMeHTauuu Ha uzzgenus ECII — TOCT 29.xxx.

Nnxenep-paspadorunk gommkeH NoMHUTh: [OCT — 3akoH, 3HaHKE ero — 00s13aHHOCTb, BHITION-
HEHUE — CTUJIb )KU3HMU.

N3 JIEJIME (mo I'OCT 2.101) - mo6oii npedmem npouszsodcmaa (A HAOOP MPEJMETOB),
NO/ITIC KA U320MO8.1€HUIO HA NPEONPUIMUL .

W3nenvst OCHOBHOTO MPOW3BOACTBA NMpeJHA3HAYEHBI JJI MOCTaBKyU (peanuzauuu). Vznenus
BCIIOMOTATeIbHOTO IMPOM3BOICTBA UCTIONB3YIOTCS KaK COCMABHble Yacmu U3/1eIMil OCHOBHOTIO IPO-
M3BOJCTBA WJIM UCIIONB3YIOTCS (HAlpUMep, MHCTPYMEHT) /ISl CO3aHMs M3/IeJINi OCHOBHOIO MTPOM3-
BOJCTBA.

Buabl n3aennii (onpenenenvie u onucanue cM. camoctositenbio B T'OCT 2.101): nerans,
cOOpOYHasi €UHUIIA, KOMIUIEKC, KOMILUIEKT.

Cucrema — 3T0 KOMIUIEKC TEXHUYECKUX CPEJCTB, YIPaBJsAEMblii ONIEPATOPOM — YEJIOBEKOM
(py4HOI1 WK MOTyaBTOMATUYECKUIA peKUM pabOoThl), WM KOHTPOJIUPYEMBbIiA, M 3aITyCKaeMBbIH Orie-
patopoM (B aBTOMaTHYeckoM pexkume padotsl). Ilon paanoanekTponHoit cucremoit (PIC) nonu-
MalOT M3J/IeJIUE€ U €r0 COCTaBHbIE YacTH, B OCHOBY (DYHKIIMOHUPOBAHMS KOTOPBIX MOJIOKEHBI ITPUH-
LUl paduomexnuku M anekmporuxku. B cocraB POC BkioyaoTcsi JOMOMTHUTEIBHBIE YCTPOMCTBA,
obecrieunBaoiye ee (PyHKIMOHUPOBAHKE: IEKTPOMEXaHIMUECKUE YCTPOICTBA, CUCTEMBI ITUTaHUS,
oxyaxxkaennd [1], [11].

l'ocynapcTBeHHBIE OTpacjeBble CTaHAAPTHI, perlaMEHTUpYIoLHe pa3paloTKy JOKYMEHTALUH
10 PaJUOIEKTPOHHBIM cucTeMaM UMeloT Kiaaccudukarmio ['OCT 34.xxx.

OCHOBHOI JOKYMEHT Ha JieTasib — yepTéxk gerayau (cMm. [OCT 2.109).

OCHOBHO} JOKYMEHT Ha OCTaJIbHble U3Je1s — cnemuukanus. B Hee 3anuchiBaoTes U Apy-
rue pononHutensHbie JokyMeHTsl, (OCT 2.109).

Bunpt npoextupoBanus POC yno0HO pa3aenuTs Ha YeThipe OCHOBHBIX BHIA [2]:

— CUCTEMOTEXHHUYECKOE MTPOEKTUPOBAHUE,

— CXEMOTEXHUYECKOe MPOEKTUPOBAHHUE,

— KOHCTPYKTOPCKOE ITPOEKTHPOBAHUE, WU IPOCTO KOHCTPYUPOBAHHUE,

— TEXHOJIOTMYECKOE TPOEKTUPOBAHUE.

Koncrpyknmsa POC ects npurogHas 1)1 NOBTOPEHU S B IPOM3BOJICTBE COBOKYITHOCTb JIeTaJlei
Y MaTepUaJIoB C Pa3IMUHBIMU (PU3NYECKUMM CBOMCTBAMH, HAXOASIIMXCS B ONpeJeIeHHON sHepre-
THYECKOH U MPOCTPAHCTBEHHOM CBSI3HU, 00ECIIEUMBAIOIIAsl BHINOIHEHHE 3aJaHHbIX (DYHKIIMIA ¢ HEOO-
XOAMMOM TOYHOCTBIO U Ha/Ie)KHOCTBIO MO]] BAMSHUEM BHEITHUX U BHYTPEHHUX BO3AedcTBui [11].

Koncrpykims POC ommyaercs psagoM 0cOOEHHOCTEH, BBIIEISAIONIMX €€ B OTIEbHBIA KJIacc
cpeay ApYrux KOHCTPYKIIMMA.

ITpex e Bcero nogoOHbIe KOHCTPYKLMU OTaMvatoTcs [3]:

1. Vlepapxuueckoit CTPyKTYpOid, 1Ofi KOTOPOi TOHMMAETCsl MOCIIeI0BaTeIbHOE O0beIMHEHNE
6oJ1ee MPOCTHIX EKTPOHHBIX Y3JI0B B O0JIee CIIOKHBIE.

2. JIOMUHUPYIOLIEN POJIbIO JEKTPUUECKUX U TIEKTPOMATHUTHBIX CBS3EH.



E. U. KporoBa. «OCHOBbI KOHCTPYMPOBAHUS U TEXHOJIOTMU ITpou3BoacTBa PAC»

3. Hamurem HEOTHOPOIHOCTEN B JIEKTPUUECKUX COSAUHEHUSX, TPUBOIALINX K UCKAKEHUIO
Y 3aTyXaHHUIO CUTHAJIOB, a TaK’Ke NMapa3suTHBIX CBA3EH, NOPOXKIAIOIIMX IOMEXU (HABOAKH).

4. HanmuueMm TeTIOBBIX CBSI3€H, UTO TpeOyeT MPUHSTHS MEp 3alIUThl TEPMOUYYBCTBUTEIBHBIX
3JIEMEHTOB.

5. Cnaboii CBSA3bI0 BHYTPEHHEW CTPYKTYPbl KOHCTPYKIIMH C €€ BHEITHUM O(POpPMJIICHUEM.

Koncrpyuposanne PIC - 310 nporecc BpIOOpa CTPYKTYpbl IPOCTPAHCTBEHHBIX SHEPreTH-
YecKHUX cBsi3ed BHYTpU M BHe PIC, mpuBOIsIIMil K YCTAHOBJIEHUIO HOPM U IMPABUJI €0 U3IOTOB-
JIeHUST ¥ SKCIUTyaTaiyu. Llenbio KOHCTpyrpoBaHUs (€ro pe3ysbTaToM) sIBJIsieTCsl pa3padoTKa KOM-
TUIEKTa MTPOEKTHBIX ¥ padounx KOHCTpYKTOpcKuX gokymeHToB (KII) (TOCT 2.101-68 1 2.109-68), Ha
OCHOBE KOTOPBIX OCYIIIECTBIISIETCS] TEXHOJIOTMYECKast MOArOTOBKA MPOU3BOJCTBA, pa3padOTKa TEXHO-
noruveckoit fokymeHTtarmu (T/I), nusroropnenne PAC, ero ucnbitanus 1 SKCIulyaTalusi, KOHCTPYH-
poBaHue — onpejeeHue GopMbl, MaTepuaa, MOKPHITUH, crioco0a COeTUHEHHI, cocTaBa (TIepeyuHs
COCTaBHBIX YacTen).

KoHcTpynpoBanue ¥ KOHCTPYKTOPCKasi IOKyMEHTAlUsI OMpenessioT, KaKol OOBEeKT OKEeH
OBITh U3rOTOBJIEH, €r0 OCHOBHBIE (DYHKITUH U TTAPAMETPBI, YCIOBUSI SKCTUTyaTaIUH.

TexHoM0rus — COBOKYITHOCTh METO/IOB, IIPOLIECCOB U MAaTepUaJIOB, UCHOIb3yEMbIX B KaKOM-
MO0 OTpaciu AeATeTHOCTH.

TexHonornyeckas JOKyMEHTAIHs OMMCHIBAET OCHOBHBIE OIEpAIdy JJIsl U3rOTOBJIEHHS 00b-
exTa, ormmcanHoro B K/ na POC [11].



E. U. KporoBa. «OCHOBBI KOHCTPYUPOBAHMS W TEXHOJIOTUH mpou3BojcTBa PAC»

1.2. Cucremubiin anajauns PIC

Koncrpykims POC sBnsercs cnoxHoi cOOPOYHON eqUHUIIEeH, OTBEYAIONIel TpeM IJIaBHBIM
ycinoBusiM cuctemHoctu [11], [3]:

1. Hanume nepapxudeckoro nopsijika B CTpyKType.

2. Bo3MOXHOCTh KOMIIO3ULIMU U AEKOMIIO3ULIMM (COCTABIEHUE CTPYKTYPBl U3 OTIEJIbHBIX JJIe-
MEHTOB U pa3JieieHre KOHCTPYKIIMY Ha OTAEIbHBIE JIEMEHTHI).

3. OOpa3oBaHue MpPH KOMITO3MIIMM HOBBIX KAuecTB, HE PABHBIX CYMME CBOWCTB MCXOIHBIX
yacreid. Mepapxus nocrpoennss POC oTHOCUTCS K BETBSILEMYCS TUITY, TI€ CTPYKTypHbIE YPOBHU
pacronaraiorcs 1o paHram CJIOKHOCTH.

Cucrema m000r0 CTPYKTYpHOTO YPOBHSI XapakTepu3yeTcsi HAOOpoM MapaMeTpoB. DTH Tapa-
METPBI ONPENIENSIOTCS CUCTEMOW BEPXHETO pPaHra U B CBOIO OUYEPE/b CIIyKaT UCXOAHBIMU JTaHHBIMU
11l CUCTEMBI, PACTIOJNIOKEHHON PAHTOM HUIKE.

CHM3UTH 3aTpaThl Ha pa3padOTKy, MOATOTOBKY IMPOM3BOACTBA M OcBOoeHHe PDA, obecnieuntsb
COBMECTUMOCTb U ITPEEMCTBEHHOCTbD allapaTypHbIX PEILIEHU! C OlIHOBPEMEHHBIM YJTIyUIlIEeHEM Kave-
CTBA, YBEJIMUCHUEM HAJIEKHOCTH U CPOKaA CITyXKObI anmnaparypbl B SKCIUTyaTally TO3BOMISIET MO Ib-
HBII NPUHLIAIT KOHCTPYMPOBaHUs u3zenuil. HarnsiHoe npeacraBieHre JaHHOTO ONpeesieHUsl pU-
BeJieHo Ha puc. 1 [3].
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Puc. 1. PanxxupoBaHue cUCTEMHBIX ITapaMeTpoB noctpoenust PAC

Ha puc. 1 S o603HauaeT paHr cucteMsl (S COCTOMT U3 COBOKYITHOCTH M3zenvit Sii, Sip, Si3), D
— COBOKYMHOCTb (DYHKIIMOHAJIbHBIX U MAaTepUAJIbHBIX TAPAMETPOB.

Bropoe u TpeTbe yCIOBUSI CUCTEMHOCTH O3HAYAIOT, YTO B pe3yJibTaTe Mpoliecca KOHCTPYUpPO-
BaHMS (KOMITO3MIIMH) JIOJDKHO OBITh Hal/IEHO M OTPaXeHO B KOHCTPYKTOpCKoW jokymeHTarmu (K/I)
HOBOE CTPYKTypHOe 0Opa3oBaHue — KOHCTpYKIusl PIC (MM ero yactu), COCTaBJIEHHOE U3 BXOJS-
IIMX B HEro roToBbIX (TMIOKYIHBIX) U BHOBb CIIPOEKTUPOBAHHBIX YacTei, IPUYeM 3TO CTPYKTypHOE
oOpa3oBaH¥e JOIKHO 00J1afaTh HOBBIMU Ka4eCTBaMH, He PaBHBIMU CYMMe CBOWCTB BXOZISIIINX B HETO
yacred (puc. 2).
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CHHTes KOHCTPYKIHH

CTOMKA

Y

BJIOK

L

OVHEKLIMOHATTHHA 9
AYENKA

k4

HC, MCB

AHATH3 KOHCTPYRIHH

Puc. 2. [IpuHIMn cucTeMHOCTH B TPOLIECCE KOHCTPYUPOBAHUS
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1.3. Knaccudukamuss napamerpos PIC

I[HH OLICHKU CBOI'/JICTB KOHCprKHHI/I cec XapaKT@pI/ByIOT KOJIMYECTBECHHBIMU U KAYECTBCHHbBIMU
nokazaresisimu. [lokazaTenu kauyecTBa U3eusl IPUHSTO JEJIUTh O CJeyIONMM Tpu3Hakam [4], [6]:

— TI0 OTHOIIIEHHIO K CHCTEME M TIOJICUCTeMe: BHEIITHUE Y BHYTPEHHUE,

— 10 (pU3UUYECKOMY COflepKaHU: (DYHKITMOHATIBHBIE U MaTepUaIbHbIC,

— 110 ‘II/ICJIy OTpa)KCHHbIX CBOﬁCTB B KOHCprKHI/II/II a6COJIIOTHI)I€, OTHOCHUTECJIBHBIC 1 KOMIIJICKC-
HBIC.

BHemHue mapameTpsl ONpeaessioT TAKTHKO-TEXHUYECKIe BO3MOKHOCTH U3EIHS (UTO MOKET
u3enue, Kakue (byHKIIMM OHO BBITIOJTHSIET).

BHyTpeHHue mapaMeTpbl XapaKTepU3yloT CPEJICTBA, C MOMOIIBI0 KOTOPHIX 00ECTIeUnBAIOTCS
BHEIITHUE MapaMeTphI.

HpI/IMCHI/ITCJIbHO K paI[I/IOCTaH]_[I/II/I BHCIITHUMU HapaMCTpaMI/I SABIIAIOTCA (,Z[EUII)HOCTB IleﬁCTBI/IH,
Macca, HaJeKHOCTb), a BHYTPEHHUMH TapaMeTpaMu — MOIIHOCTb TepelaTuriKa, UyBCTBUTEITb-
HOCTb, ITapaMeTpbl aHTEHHbI). [IpueMHble ycTpoicTBa XapaKTepU3yl0TCsl BHEIIHUMHU MapamMeTpaMu
(4yBCTBUTEILHOCTHIO, N30MPATEILHOCTBIO, IMAMa30HOM YacTOT, CIIOCOOOM MEPEeCTPOMKH, BHIXOTHON
MOIITHOCTBIO) ¥ BHYTPEHHHMMH MapameTrpamMu (Ko3(p(UUMEHTOM NepeAayd TPakTa, XapaKTepUCTH-
KaMH 4aCTOTHO-U30MpaTesIbHBIX YCTPOWCTB). BHYTpeHHUE mapaMeTpsl CUCTEMBl BEpXHEro paHra —
pa,[lI/IOCTaHL[I/II/I — ABJIAIOTCA BHCIIIHUMUA OJI151 CUCTEMbI 60}166 HHU3KOI'o paHra - HepeHaT‘II/IKa NN HpI/I-
eMHuKa [5], [7].

K cbyHKIIHOHAIBLHBIM OTHOCATCS BCE JIEKTPUYECKUE MApaMETPhl: YYBCTBUTEILHOCTD, U30U-
paTCJIbHOCTb, BbIXOJHasd MOIIHOCTDb, JAJIbHOCTDh U T. II.

K maTepuajbHbIM mapaMeTpam OTHOCHTCSI Macca, radapuThl, CTOMMOCTb M IIPOU3BOIHBIC OT
9THX MapaMeTPOB.

Mexny (pyHKUMOHAJIBHBIMU M MaTe€pUaIbHBIMM ITapaMeTpaMu CYLIECTBYET TECHasi B3aUMO-
cBs13b. Peammzanus modoit POC TpeOyer MatepuaibHbIX 3aTpar. Yem OOJbINe 3HAYCHUS] UMEIOT
MaTepuasibHbIe MapamMeTphbl, TEM BbIIIIE CI0KHOCTL u3aenus [3], [8],[9].

OpHako Bcer/ia Hy’)KHO HaXOJWTh pa3yMHBI KOMITPOMUCC MEK/Iy BHICOKMM KaueCTBOM U Bak-
HOCTBIO TEXHUYECKOTO PEIIeHUS U CJIOKHOCTHIO peau3alvii U ce0eCTOMMOCTHIO.

KOHTpOJIbeIe BOIIPOCHI

1. Ilepeunciure OCHOBHBIE MTOHATUSL KOHCTPYUPOBAHUS.

2. [laiiTe omnpesieieHie OCHOBHBIX IOKYMEHTOB M OOBEKTOB KOHCTPYMPOBAHUS.
3. [lepeuncaute OCHOBHBIE MOAXObI cCUCTEeMHOro aHam3a PIC.

4. Kakuie BU/Ibl TApaMeTPOB SBJISIOTCS CUCTEMHBIMU ?

5. Haiite knaccudukaimio napamerpo PIC.
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I'naBa 2. 9Tanbl CHCTEMHOI0 MOJAX0/1a NP
NPOEKTUPOBAHUU KOHCTPYKIMH U TexHoaorui PIC

2.1. OcHOBHbBIE NPHHIIMILI CHCTEMHOT'0
noaxoja K npoekrtupoBanuio PIC

Hecmotps Ha 10 uto POC — TexHnueckuii 00beKT, B 00111e(prUIocodCcKoM IIaHe ee paccMoTpe-
HHE HEBO3MOKHO B OTPBIBE OT YeJIoBeKa — pa3paboTurKa, onepartopa. I1py npuMeHeHM CUCTEMHOTO
NOXOa B IPOEKTUPOBAHUM MTPOMCXOIUT B3aMMHOE BIMSHUE pa3padoTurKa U 00beKTa pa3paboTKu
APYT Ha pyra, NpaBWIbHEE CKa3aTh, CBOCOOPA3HbINA «HAJIOr».

B ocHOBY crcTeMHOro noaxoja MoJIOKeHsl cieayolue raBHslie npuHumnsl [3], [10], [11].

1. Yyer Bcex 3TanoB «KU3HEHHOTO IUKJIa» pa3padaTbiBaeMoil PAC: mpoekTupoBaHus, Mpou3-
BOJCTBA, SKCIUTyaTaluy, yruausauuu. I1pu HecoOmoaeHny 3Toro NpuHLMNa npoekTsl MHorux PIC,
B OCHOBY KOTOPBIX OBUIM 3aJI0’KEHBI IPOI'PECCUBHBIE PUHLMITBI MX JEUCTBUS, OCTAIMCh HEPEATN30-
BaHHBIMU JIMOO IOTOMY, YTO OKa3aJIMCh HEIOCTATOYHO TEXHOJIOTMYHBIMU B TIPOM3BOJICTBE, CITUIIIKOM
TPYIOEMKUMHU U, CJIEIOBATENIbHO, JOPOTMMHU U HENPUTOAHBIMM C TOUYKH 3PEHUs MX MPOU3BOICTBA,
7160 MOTOMY, UTO IKCIUTyaTallMsI TAKUX CHCTEM HEOITPaB/IaHHO CJIOKHA M BBIITYCK TAKOW MPOLYKIMU
HelesiecooOpaseH.

2. Yyer ucropuu 1 nepcrnekTus pa3sutuss POC jaHHOro M GJIM3KOro KJ1accoB.

Hcropuio HyXHO 3HAaTh OTOMY, 4TO HekoTopsie POC, B mponuiom npu3HaHHbIE MO0 HEro[-
HBIMHU, JIMOO YCTApEBILIUMM, B HOBBIX YCJIOBUSIX PA3BUTHS HAYKU U TEXHUKU MOTYT CTaTh XOPOIIMMHU
Y NIEPCHEKTUBHBIMHU.

Vyer npu NpoeKTUpOBaHUU MTPOrHo3a pa3Butus PIC HeoOXxoauM MoToMy, YTO B IPOTUBHOM
cilydae pa3pabaTbiBaeMasi CUCTEMa MOXKET OKa3aThCsl MOPAJIbHO yCTapeBILe BCKOpe Mocje paspa-
OOTKM WJIU JI0 €€ 3aBEepIICHUS.

3. Yuer BcectropoHHero B3aumonericteusi PIC c BHenHe# cpenoit. OHO BKJIIOYAET B cedsl clie-
aywomee [11]:

— B3aMMOJIENCTBUE C ITPUPOIOH 1 OOLIECTBOM B LIEJIOM (yUeT IKOJIOTMUECKHUX, SKOHOMUYECKUX,
COLIMAJIbHBIX, IOJIMTUYECKUX, BOEHHBIX M JPYTUX (PakTOpOB);

— oOMeH nosie3Hor nHGopMaliven (moxydeHne 1 Bblaua nosie3Hor HHGOopMallun);

— 0OMeH 3Hepruei u BelecTBOM (pacrnpeesieHue pecypcoB);

— 00MeH paguornoMexamu (T. €. IoMeXaMH OT PaAUOU3TyYeHUs]);

— BHelHUe Bo3zencTBuA Ha POC temneparypsl, Bl1aXHOCTH, 1aBJIEHUS, MEXaHUYECKUX Harpy-
30K, paiMalliu u T. I1.;

— B3auMoyieiicTre ¢ IpyrumMu POC, Bxogamummu B cucteMy 0oJiee BBICOKOTO HepapXUyecKoro
YPOBHS, B IpOLIECcCe pelIeHust OOMIeH 3a1aun.

4. Yuer OCHOBHBIX BUJIOB B3auMoAencTBUs BHYTpU PIC (Mexay ee yacTsamu): (PyHKIIMOHATIb-
HOro, MH(POPMAIIMOHHOIO, SHEPreTUYECKOro U JIp.

5. Vuer B3auMOAeNCTBUS MEXy SMIeMEeHTapHOU 0a30i 1 cucteMoTexHUKoi. Co3aanue HOBOM
9JIEMEHTHOM Oa3bl BHI3BIBAET PA3BUTHE CUCTEMOTEXHHKH.

PasBuTre snemeHTHON Oa3bl MPUBOAMT K YIyULIEHHIO MOKa3aTeslell KayecTBa M HaJeKHOCTH
P3C. Ipumenenne rudpuanbix 31eKTpoHHBIX cxeM (I'MC), (pyHKIMOHAIBHBIX MHKPOCXEM, IpO-
rpaMMUpyeMBbIX JJornueckux MHTerpaibHbix cxeM (ITJIMC) u ap. cnocoOCTBYeT 3HAaUUTEIbHOMY CHU-
’KEHUIO SHEePro3arpar, Macchl U rabapuToB.

Pa3BuTie HaHOTEXHOMOTMI TpeOyeT OT pa3paboTUMKa yriTyOJIeHHBIX 3HAHUI (PU3MKH, MaTeMa-
THKH, HH(OPMALIMOHHBIX TeXHOJOTUi. VIHXeHep He MOXeT OTKa3aTbCs OT MAaTeMaTHYECKOro Mojie-
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JIMPOBAHUs, & MPOrPaMMHUCT, pabOTAIOIINIA B PAAUOTEXHUYECKOW MPOMBIIIUIEHHOCTH, 00s13aH 3HATh
(usnyeckre OCHOBBI paOOTHI NMEKTPOHHBIX YCTPOMCTB.

6. Yuer BO3MOKHOCTH U3MEHEHNSI UCXOIHBIX JIaHHBIX U PelIaeMoy 3a/1a4e B IPOLIECCe MPOeK-
THUPOBaHMSI, MPOU3BOACTBA U IKcIuTyaTaru PIC. DTOT yuer BeIpaxaercsi B CO3JaHUM Oojee «ruo-
Koii» 1 yHuBepcaibHoi POC. Tlpu aTOM crietyer HeoOXOIUMOCTb:

— BapvalMM UCXOJHbIX JaHHBIX, BKJIIOYAsl KPUTEPUM KauecTBa, B IIPOLIECCE POEKTUPOBAHUS
P3C nns oLeHKM CTENeHr UX KPUTUYHOCTH Ha paboTy CHCTEMBI M MOMy4eHHs Oojiee HaJeKHbIX
PE3YJIbTATOB POEKTUPOBAHMUS;

— obecrieueHus OOJIbINEN YHUBEPCAIBHOCTH NTPUMeHeHus1 Tipoektupyemoir PIC, 4tobsl ipu
U3BSITUU WK TOOABIEHUM HEKOTOPBIX OJIOKOB crcTeMa ObljTa IPUTOTHOM /1JIs1 peIlieHUs] HOBBIX 33724
[3].

7. BoieneHue ri1aBHbIX MoKa3artesield KauecTBa, KOTOpble HE0OXOAMMO YITydIllaTh B IEPBYIO OUe-
pelb.

[Tokazaresnn kayecTBa AOJIKHBI TOCTOSIHHO MPOBEPAThCA. 11 ONTUMHU3ALIMK ITOTO MpoLecca
HEOOXOIMMO B3SITh TOKA3aTesId U, MO BO3MOXHOCTH, CTPEMHTBCS K TMOAJCPKAHUIO UX 3HAYCHUI
B 3aJlaHHBbIX mpejenax. s paguoTeXHUYeCKMX CHCTEM OCHOBHBIE TOKA3aTeM KauecTBa — IOMe-
XOYCTOWYMBOCTh, KOH(PUICHITNATBHOCTD, JIEKTPOMAarHUTHASI COBMECTHMOCTb, SHEPronoTpedieHue,
HaJeKHOCTh, Macca, 00beM, CTOUMOCTb. 8. CoueTaHre MPUHIMIIOB KOMITO3UILIUH, JEKOMITO3HULIMHI U
uepapxuuHoctu. CoBpeMeHHble POC MoryT conmepxkaTh COTHH, THICSIMM U MUJUIMOHBI JIEMEHTOB.
OnTumMU3MpoOBaTh BCE EMEHTHI Aaxe ¢ nomoribio [I9BM HeBo3moxkHO. [ToaToMy HX 00BEIUHSIOT
B COOpOUHBIEC eIMHUIIBL: STUEHKH, OJIOKH, CTOMKY (1Kadbl). [lanee kaxkaas cOOpouHas eqUHUATIA pac-
CMaTpUBaeTcsl Kak eJUHOE 1IeJI0e, B KOTOPOM IPOU3BOAUTCS KOMIIO3UIMSA 371eMeHTOB. CIIOKHYIO
POC pazbuBaior Ha OT/Ie/IbHbIC TUEHKH, T. €. TPOBOASAT JICKOMITO3HIIUIO.

B pesynbrate komnosuimu U gekomnosunuu PIC pa3ouBaioT Ha psij MepapXUUecKUX ypOB-
HEel, KaK/IBIH U3 KOTOPBIX MOXKET COfiepKaTh psifi YacTel (COOPOUHBIX eMHUII).

Takoe couetaHre KOMITO3ULIUY, IEKOMITO3ULIMY U UEPAPXUYHOCTH MO3BOJISIET YIIPOCTUTH IPO-
eKTUPOBaHUE, TPOU3BOJCTBO, IKCILTyaTaluio U yruinzauuio PIC.

[Tpu nekommnozuiun PAC Ha nojcrcTeMsl (COOPOYHBIE €IMHUIIBI) HEOOXOIMMO YIACIATH 0co00e
BHUMaHK1e OOOCHOBAaHMIO KPUTEPUEB KAYeCTBa KaKIOH MOICUCTEMBIL.

9. BcKpbITHE OCHOBHBIX TEXHMYECKHX MPOTUBOPEUMiL, MPENSATCTBYIOIIMX YIYUILEHUIO Kaye-
crBa PAC u yckopenuio mporiecca ee pa3paboTKH, a TaKKe OTHICKaHHe TIPUEMOB UX TPEOIOTIECHHUS.

10. [IpaBwibHOE coueTaHre Pa3IUUHBIX METOAOB MPOEKTUPOBaHUs. B nepByio ouepeapr mare-
MaTUYECKUX, IBPUCTUUECKUX U IKCIIEPUMEHTAIbHBIX. COBPEMEHHbIE MATEMATUYECKHE METObI OCHO-
BaHbl HE TOJILKO Ha pa3pabOTKe aJITOPUTMOB pacueTa OTIEJbHBIX MapaMeTpoB, HO U Ha CO3JaHUM
MMHTAIMOHHBIX MOJIENIEH, TIO3BONISIIOIMX MPUOIMKEHHO MTPOBEPUTh padOTy YCTPOMCTBA B Pa3ivy-
HbIX cutyarmsx [3], [4].

11. ObecnieueHrie NOMKHOTO B3aMMOJEWCTBUS B Ipoliecce MPOEKTUPOBAHUS CHEINAINCTOB
pa3IMYHbIX YPOBHEW U MPOQUIIEH.
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2.2. ITopsiioK M 3Tanbl pa3padoTKu
PaIi03JeKTPOHHON annaparypbl

Koncrpyupoanue PIC kak onuH U3 BUOB MHKEHEPHOU JIEATEIBHOCTH €CTh IPOLIECC OIpe-
AeneHusi, pa3pabOTKH M OTPaKEHUsI B KOHCTPYKTOPCKOW, TEXHOJIOTMYECKON M IIPOrPAMMHOM JIOKY-
MEHTaL1H:

@ (opmbl, pa3MepoB U COCTaBa U3EHS,

@ BXOIAIIMX B HETO JIeTajiell v y3JIOB,

@ UCTIOTb3yEMbIX MATEPUAIOB M KOMILIEKTYIOIIUX U3ENH,

@ B3aMMHOTO PACTIONIOKEHHS YaCTel M CBSI3EH MEXKIy HUMH,

@ yKka3aHuil Ha TEXHOJIOTUIO U3TOTOBJICHUS,

@ yKkaszaHuil HA METPOJIOTHIO TTOBEPKH U METOIVKY SKCILTyaTaru u3nenuit [11].

[TosiBieHre HOBOTO TEXHMYECKOTO M3AEIUS — CIOKHBIM U MPOTUBOPEUMBBIN mpouecc. Oco-
OEHHO 3TO KacaeTcs PaAMOIEKTPOHHBIX H3JEIHd, (PYHKIIMOHMPOBAHME KOTOPHIX OCHOBAHO Ha
LIMPOKOM CHEKTpe (PU3NUECKUX, XUMUUECKUX U UHBIX siBeHnid. HoBas TexHMKa, BOILIOIAs pe3yJib-
TaThl MOCIETHUX HAYYHO-TEXHUYECKUX TOCTMKEHUH, CIIOCOOCTBYET PAa3BUTHIO MPOM3BOAUTEIBHBIX
CUJT OOIIIECTBA U YIOBJIETBOPEHHIO €ro OTpeOHOCTeN B MPOLYKIIMK OoJiee BHICOKOTO KayecTBa. Bax-
HEUIIMM BOIPOCOM B c(pepe MPOU3BOICTBA HOBOW TEXHUKHU SIBJISIETCS MpOrHosupoBanue. Onpene-
JIeHVe TJIABHBIX HAINPaBJIEHUI UCCIIEOBAHUIA M pa3padOTOK MPOBOAUTCS B XO/Ie HAYYHOHMCCIIEJOBA-
tesbekux padot (HUP) u onbitHO-KOHCTpYKTOpcKUX padot (OKP).

PazpaboTka 1 opraHuzaiys Mpor3BOACTBA HOBOTO M3/EJHsI TPeOyeT 3aTpaT BpeMeHU U KpyTI-
HBIX (PMHAHCOBBIX BJIOKEHMI. BelmunHa 3TUX pacXofoB 3aBUCUT OT YPOBHSI HOBU3HBI ITPOLYKIIUU
Y 4acTOTBHl CMEHBI MOJIeJIeld. 3aTpaTrhl Ha U3rOTOBJIEHUE W3/IENIUsl B NIEPBBIN I'0J] €r0 BBITYCKA MOTYT
B HECKOJIBKO Pa3 IMpPEBBILIATh 3aTparhl MOCAEIYIOUIMX JIeT. [ JTaBHBIMU HAIlpaBJIEHUSIMU UCCIIEI0Ba-
HUI 1 pa3pab0TOK 3aHUMAIOTCS CIIEIIUAJIMCTHI, yYaCTBYIOIIUE B HAYYHO-UCCIIEI0BATEIbCKUX padoTax
(HUP) u onbITHO-KOHCTpYKTOPCcKUX padorax (OKP).

ZKu3HeHHBII MUK U3/1eJHil. BeiCTphle TeMITbI TEXHUYECKOTro Mporpecca TpeOyloT TaKoro
Nepyosia CMeHbl Mojiesiell TPOLYKIMY ((KM3HEHHOTO IIUKJIa MPOAYKLMH), IPH KOTOPOM CYyMMAapHbIE
3aTparhl Ha pa3pabOTKy ¥ BHEPEHUE HOBBIX MOJEJIEH, a TAKKe TIOTEPU OT MOPAILHOTO U3HOCA ObLITH
Obl MIHUMAJIbHBI, & YPOBEHb SKOHOMUYECKOH 3(PHEKTUBHOCTH ObLT Obl MAKCUMAJIHHBIM.

B :xu3HEHHOM LIMKJIE U3/1e/IUsl MOXKHO BbIEJUTD J1Ba Nieproza. [1epBriii — B Te4eHne KOToporo
OCYIIECTBJISIETCS] pa3padOTKa HOBOH MPOAYKIMU. BTOpOIl — B TeueHrne KOTOPOro HOBask MPOLYKIIHS
OCBaMBAETCsl, IPOU3BOUTCS U PEAIM3YETCs JI0 MPEKpallieHUs] BHIITyCKa M yTUIM3aluu. B nepBbiii
NIepHO]] KU3HEHHOTO IIMKJIA U3/eJIsI BXOAUT TOJHBIA KOMIUIEKC paboT MO CO3aHHI0 HOBOW TEXHUKH
[11]:

1. Hayuno-uccnenoBarenbckass pazpadotka (HMP). Ha 3toii cragmm mpoxomsT MpoBEpKY
HOBBIE UJeu 1 U300peTeHus1. TeopeTnueckue MpearnoCbUIKA pelieHusl HayYHbIX MpoOeM poBepsi-
I0TCSI B XO/I€ OTIBITHO-9KCIIEPUMEHTATBHBIX PadoT.

2. OnbITHO-KOHCTpYKTOpCKas pazpadorka (OKP). Ha stoit craguu vineu v peleHus, BO3HU-
Katorue B rporiecce HUP, peam3yiorcsi B TEXHUYECKON TOKYMEHTAIIMU U OMBITHBIX 0Opas3iiax.

3. Koncrpykropckas noaroroBka npousBoactsa (KIIIT). Ocyiectpiisiercs MpoeKTUpOBaHUE
HOBOTO M3[e/Hs, pa3pabaThiBAIOTCS paboure YepTeKH U TEXHUYECKas TOKyMEeHTAIIsI.

4. Texnonornveckasi noaroroBka npousBozactsa (TTIIT). Pa3pabareiBaoTcss U MpoBepsIIOTCS
HOBBIE TEXHOJIOTMYECKHUE ITPOLIECCH, TPOEKTUPYETCS U M3rOTaBIMBAETCS TEXHOJIOTMYECKAsi OCHACTKA
1151 IPOU3BOJICTBA U3/ETHS.

5. OpranuzanyonHas noaroroka mpoussozcTsa (OITIT). Ha aToi craguy BEIOUPAIOTCS METOIBI
riepexoa Ha BHIITYCK HOBOW MPOLYKIIUH, TPOBOASITCSL pacueThl MOTPEOHOCTH B MaTepraiax U KOM-
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IUIEKTYIOIIUX M3AEIUAX, ONPEAEIAIOTCS MPOAOIKUTEIBHOCTh TPOM3BOACTBEHHOIO IIMKJIa U3IOTOB-
JISHW S U3JIeHs1, pa3Mepbl TAPTUH U TIp.

6. OrpadoTka usaenus B onbITHOM mpousBojacTBe (OOIT). OcBanBaeTcst BHITYCK OMBITHOTO
oOpasia (ONbITHOM MapTUH), TPOBOAUTCS OT/IaKa HOBBIX TEXHOJIOTMUYECKUX MTPOIIECCOB.

Bo BTOpOI1 Ieprof ;KN3HEHHOTO LIMKJIa BKJII0YAETCS] OCBOEHUE U3/IE/INSI B CEPUITHOM IPOU3BO/I-
cree (OCII). Ha 3T0i1 cTaguy BO3HUKAIOT M KOHCTPYKTOPCKUE U3MEHEHUS1, 1 U3MEHEHHU s B TEXHOJIO-
ITMYECKUX IpoLeccax, U U3MEHEHUsl YPOBHS OCHAILIEHHOCTY MTPOM3BOJCTBA CEUAIbHBIMU BUJAMU
OCHACTKH ¥ 000pYJOBaHUSI.

TouHoe cobmoaeHe TEXHOIOTMUECKOTO MPOoLIecca — OHO U3 BaKHEHIINX OpraHU3alMOHHbIX
YCJIOBHIA IOBBIIIEHU T 3((PEKTUBHOCTH BBIITyCKA HOBOTO M3/IEJHS, BKJIIOYAs BLICOKOE KA4eCTBO IMPO-
JOYKLIMHU U BBICOKHE MTOKA3aTev MPOU3BOJICTBA.

3aBeplIaloyM TalIOM KM3HEHHOTO LIUKJIA SIBJISETCS SKCIUTyaTalysl HOBOM IPOLYKIIMHY, KOTa
MPOLYKIMS UCHOJIB3YETCsl B COOTBETCTBUM C €€ Ha3HAUEHUEM U IIPUHOCUT SKOHOMUYECKUN d(PPEKT.
[MpeanpusaTHio ObUIO ObI BHITOJHO MPOIUTh BTOPOM MEPUOL JKU3HEHHOTO IMKJIA N3/EMsT Ha MaKCH-
MaJIbHBII CPOK, OJHAKO 3TOT NEpUO UMeET cBOM peaes. HoBast mpoaykuus ¢ MOMEHTa ee MosiBJie-
HUs 00eCrieuynBaeT COMUATbHO-9KOHOMUYeCcKHid 3(hdeKT 10 orpeaesieHHOro BpeMeHH, TIoclie KOTO-
pOro oHa MOpaJIbHO CcTapeeT, [4].

KOHTpOJIbeIe BOIIPOCHI

1. Ilepeunciute OCHOBHBIE IPUHLIMIIBI CUCTEMHOIO ITOAXO/A.

2. B yem 3akiroyaeTcsi NPUHLIMIT KOMITO3UIMN?

3. B yem 3akJtiouaeTcs MPUHIIMI JEKOMITO3UIIY ?

4. [TpuBenuTe MOPSIOK pa3pabOTKK PaJHOIEKTPOHHON anmapaTypsl.

5. Ilepeunciiute OCHOBHBIE STAMbl CHCTEMHOTO MoAXoza rpu pazpadotke PIC.
6. Uro Takoe ;KM3HEHHBIN UK U3eTnil?
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I'naBa 3. Pa3pa0oTka n noctaHoBka B npou3BoacTeo PIC

3.1. Moaeau pa6or

B ycnoBusix coBpeMeHHOro CepuItHOro MPOM3BOJICTBA HA pa3padoTKy anmnaparypbl POC Haka-
IBIBAIOTCS. TPeOOBAHUsI PeaM3yeMOCTH TIpoliecca MPOSKTUPOBAHUS C TIOMOIIBIO COBPEMEHHBIX
MH(GOPMAIMIOHHBIX TEXHOJIOTUH, MCIIONb30BaHUsI CIICIMATN3UPOBAHHOTO MTPOrPaMMHOTO olecrieue-
HUSl Y aBTOMATU3UPOBAHHBIX arperaroB MPU HM3TOTOBJIEHWH, HACTPOWKE, MCIBITAHUSX, KOHTPOJE
Y MPUEMKe 3aKa34MKOM. [l mpennpusTuil, Celiualu3upyIoMXxcs Ha U3TOTOBIEHUH TTPOLYKIIUU
CTpaTernyecKoro Ha3HaueHHsI, BCTPAMBaHUE Tpollecca pa3pabOTKK M3/ICNIUi B IPOU3BOJCTBEHHbIN
MIPOLIECC SIBJISIETCS AKTYaIbHBIM, T. K. IPeJHA3HAYAETCs ISl COBPEMEHHOTO TEXHOIOTMYECKOro 000-
pynoBanusi. Kpome Toro, oOmuil ¥ HempepbIBHBINA TEXHOJIOTMYECKUI MPOLECC — OT BbIIAYM TEXHU-
YECKOro 3aJJaHusl IO OTIPY3KH CEPUNHON MPOAYKIIUN — SIKOHOMUT BpeMsl U (PMHAHCOBBIE 3aTPATHI.

Nuxenep, padoTaronuii HA COBPEMEHHOM TPEINPUSATHH, JIOJKEH PYKOBOICTBOBATHCS CTPEM-
JeHreM pazpadateiBath PIC, 0Onaiaoniye KOHKYpPEHTOCTIOCOOHOCTBIO M OPUTMHAILHOCTBIO. Ho 310
HE O3HAYaeT, YTO MOKHO HCIIOIb30BaTh B OTEYECTBEHHOM IMTPOM3BOJICTBE 3apyOeKHbIe pa3paOOTKU
0e3 BCECTOPOHHEr0 KPUTUYECKOro aHauu3a. B yclIoBUSX MJIAHOBOTO yMpaBieHHs] SKOHOMUKOW Ha
rOCY/IapCTBEHHBIX MPEANPUITUAX 00ECTICUNBAIUCH KAUECTBEHHBIE ITOKa3aTe i U TPeOOBaHMU T HAJICK-
HOCTH, HO TTPY 3TOM UHUIIMATUBHOCTb U OPUTMHATIBHOCTh TEXHUYECKUX PElIeHUH Oblla 3HAUUTEITLHO
3aTpyAHeHa U3-3a OIOPOKPATUIECKUX TPYJHOCTEM.

PasymHblii KOMIIpOMHUCC B YCJIOBUSIX PHIHOYHOM SKOHOMUKH MOXKHO JIOCTUTHYTH CTPOTUAM
BBITIOJTHEHUEM TpeOOBaHUi [ 0Cy1apCcTBEeHHBIX CTAaHJAPTOB M MPABUJIbHBIM, HAyYHO OOOCHOBAHHBIM
BBIOOpPOM Mopienielt opranuzanuu pador [11], [5]:

1 — co3anue MPOIYKIMHU [0 TOCYIAPCTBEHHBIM U MYHUIIMIIATBHBIM 3aKa3aM, (PUHAHCUPYEMBIM
u3 denepabHOro OloIKeTa U OIIKeToB CyObekToB P® (Toc3akas);

2 — co3aaHue MPOAYKIUH IO 3aKa3y KOHKPETHOro MOTpeOuTels;

3 — UHUIMATUBHBIE Pa3paOOTKH MPOAYKIIUHU.

[pu co3maHuy MPOMYKIIMK MO TOC3aKa3y U 3aKa3y KOHKPETHOTO MOTpeduTes pa3padaThiBaiOT
TexHndeckoe 3ananve (T3) u 3akmovaioT ToroBop (KOHTPAKT) Ha BHINIOTHsIEMbIe padoTh. B qoroBope
wim T3 yKa3plBalOT HOPMAaTUBHBIE TOKYMEHTHI, PerIaMEHTHPYIOIIUE TIOPSIOK BBHIOJTHEHHUS padoT,
Y JOKYMEHTHI, OITpe/IeIISIIoNIIe 0Osi3aTelIbHbIC TIPABIJIA U TPEOOBAHUS K MIPOAYKIINH, a TaKke TpeOo-
BaHUS$1, YCTAHOBJICHHBIE 3aKOHAMU M HOPMATUBHBIMU JOKYMEHTAMU OPraHOB rOCy/IapCTBEHHOTO Hal-
30pa.
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3.2. '/1aBHBIE 3TAMBLI PA0OT

B 3aBucuMoOCTM OT Ha3zHaueHWs] WU3[EJIUN [JAHHOTO BUJA PAJMOIEKTPOHHOM armapaTypsbl
(P2A), TexHMUECKUX 3aJe/I0B pa3padoTurKa, 00beMa (PMHAHCUPOBAHUS, OCHAIIICHUST U BO3MOXKHO-
CTe TPOU3BO/ICTBA, MOTPEOHOCTEN PHIHKA U IPYTMX MHOTOUMCIIEHHBIX (DAaKTOPOB, BKJTIOUAsT KOHKPET-
HbIE 3Tanbl paboT NpU pa3padOTKe U3JEIHIA, UX COIepKaHue, MOKHO BBIICIUTh TPU OCHOBHBIE CTa-
auu paboT /7151 BHOBb pa3padaThIBAEMBbIX M3/IEIHI:

@ TexHUYeCKOe Mpe/IokeHue (aBaHIIPOEKT);

@ >cxusHbI TpoekT (II1);

@ texuuveckuii mpoekT (TIT).

Kaxpiii nHxkeHep-pa3paboTUMK 00s13aH 3HATh, YTO OCHOBOH JIJIs1 pa3pa0O0TKU SIBJISIETCS TEXHU-
yeckoe 3aganue. B T3 usnaraiorcst HasHaueHue 1 001acTh MpUMEHeHH s pa3padarsiBaeMont PIA, Tex-
HUYECKHEe, KOHCTPYKTUBHbIE, IKCILTyaTallMOHHbIE ¥ 9KOHOMUYECKHE TPeOOBAHMSI, YCIIOBUS X pAHEHU S
Y TPAHCTIOPTUPOBaHUsI, TpeOOBaHMS 10 HA/IE)KHOCTH, TPABUJIA IPOBEACHHS VCTIBITAHUI U TPUEMKH
00pas310B B Mpou3BOACTBe. Ha cTamuy TeXHUUECKUX MPeIoKEeH I IPOBOAUTCS aHATU3 CYIIECTBYIO-
IMX TEXHUUECKHX PEIIeHUH, TATeHTHBIE UCCIIeJOBAaHMU I, TPOPAO0TKa BOZMOXHBIX BAPUAHTOB CO3/1a-
HUs1 PDA, BHIOOp ONTHMAIBHOTO pellieHus, MaKeTUpOBaHKE OT/ENbHBIX Y3710B PDA, BeIpaboTKa Tpe-
OOBaHUI1 /151 IOCEAYIOIIUX ITANOB Pa3pabOTKU.

Ha cragum 3cKM3HOrO MpOEKTUPOBAHMS OCYIIECTBISIIOT MPOPabOTKY BHIOPAHHOTO BapUaHTa
peammzaniu POA. M3roraBnuBaeTcs JEHCTBYIONMEI 0oOpasell, MPOBOASATCS UCIIBITAHUS B 0ObeMe,
JOCTATOYHOM JU15 TOATBEPIKAEHU 3aJaHHBIX B T3 TEXHMUECKUX U IKCIUTYaTALMOHHBIX 1aPaMETPOB,
OpraHusyetcsi pa3pad0oTKa HEOOXOAUMOM KOHCTPYKTOPCKOM TOKYMEHTAIIMH, KOTOPOU MPHCBANBAETCS
mTepa «I».

[TpopaGaTeIBAIOTCS OCHOBHBIE BOIPOCHI TEXHOJIOTMU WM3TOTOBJICHUS, HANAIKA W UCIIBITAHUS
3JIEMEHTOB, Y3JIOB, YCTPOUCTB U PDA B 1enomM. Ha craguu TeXHUYECKOro MpoeKTa MPUHUMAIOTCS
OKOHYaTEeJIbHBIE PELIEHUsI O KOHCTPYKTUBHOM oopmiieHnr PDA u cocTapisonmx ee y3joB, pa3pa-
OaThIBaETCS TIOJTHBINA KOMITIEKT KOHCTPYKTOPCKOM U TEXHOJIOTMUECKOM JOKYMEHTALIUH, KOTOPOH MpH-
cBauBaeTcs uTepa « T», M3roTaBIMBaeTcs ONBITHBIN 0Opaserr (00pasisl) POA, mpoBoasTes ucbiTa-
Hus Ha cooTBercTBHe T3.

Jl1sl MOBBILIEHUS] KAaYECTBEHHBIX IOKAa3aTelsieil, OCHOBAaHHBIX Ha CTATUCTUYECKUX METOaXx,
HEOOXOIMMO M3TOTOBHUTH OMBITHYIO MAPTHIO OTAEIBHBIX 3JIeMEeHTOB POA.

ITo pe3ynpTaTam pueMKHU MpeaCcTaBUTENISIMU TOAPA3JEJICHUI KOHTPOJIS KauecTBa Ha IpeIpU-
SITUW OCYILECTBJISIETCSI TEXHOJIOTMYECKasi MOArOTOBKA IMPOU3BOJCTBA, BHIITYCK YCTAHOBOYHOW CEpUU
Y OpraHu3alus CepUIHOroO (MaccoBoro) Beimycka POA [2].

Craguu paspabotkn T3, TexHndeckux npepioxeHuit u DI BKIOUAOTCS, KaK MPaBUIIO, B
HayYHO-UCCIIEI0BATEIIbCKYIO PadoTy, a CTaIuM pa3pabOTKU TEXHUYECKOTO MPOEKTa U TEXHOIOTHYe-
CKOM MOAATOTOBKM MIPOU3BOJCTBA — B OMBITHO-KOHCTPYKTOPCKYIO Pa3padoOTKy.

Craguu pazpadotku T3, TexHUYecKuX npeaioxenuit u DI BKI0YaloTcs B HAyYHO-HUCCIEH0-
BaTeJIbCKYIO paboTy, a CTaAuy pa3pabOTKU TEXHMUECKOTO MPOEKTa U TEXHOJIOTMYECKOM MOATOTOBKH
MIPOM3BOJICTBA — B OIBITHO-KOHCTPYKTOPCKYIO pa3paboTKy. [lepeuncieHHble CTaauyd MOTYT BBITION-
HATbCS Kak Ha oqHoM nipeanpusatuu (OAO, 3A0 u T. 11.), TaKk ¥ Ha HECKOJIBKUX, HAITPUMEP B HAYUHO-
MCCIIEIOBATEILCKMX MHCTUTYTAaX U IIEHTPax M B CEpUIHBIX KOHCTpYKTOpcKuX O010po (CKB). st n3ne-
ui, He TpeOylomx npoenenuss HUP, pa3paboTka U MOCTaHOBKA MPOAYKIIMK Ha MPOU3BOICTBO
npexycmarpusaet [6], [7]:

1) pazpaboTky T3 Ha OIBITHO-KOHCTPYKTOPCKYIO padoTy;

2) nposenenrie OKP, Bkioyaroiei:

— pa3pabotky koHcTpyKTOpcKko# (K]I) u Texnonormueckoit (TI) nokymeHTanmu,

— M3TOTOBJICHUE U MCTIBITAHUS OTBITHBIX 0OpAas3IoB,
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— nipueMKy pesyibratoB OKP, yTBepikienne pa3paOboTaHHON JOKYMEHTAIMUA U TEXHUYECKUX
ycnoBuil (TY) Ha U3roToOBJIEHUE YCTAHOBOUHOM (OIBITHOW) MAPTUU U3/IEIIHIA;

3) NOCTAHOBKY M3/€JI1il Ha POU3BOJICTBO, BKJIIOYAIOLIYIO:

— MOJATrOTOBKY MPOW3BOJICTBA,

— U3rOTOBJICHUE YCTAHOBOYHOW CEPUM U KBAJIM(DUKALIMOHHbBIE UCTIBITAHUS.

[Tpu pazpadotke PDA BbImycKaloT OOJIBIIOE KOTMYECTBO TEXHUUECKOW TOKyMEHTAIUU (KOH-
CTPYKTOPCKOM, TEXHOJIOTMUECKOU, MPOrpaMMHOI), COCTaB KOTOpou orpenensiercs ['ocynapcTBeH-
HBIMU cTaHgapTaMu Equnoii cuctembl KoHeTpykTopekor gokymeHTtaimu (ECKII), Enunoli cuctemsl
texHosornueckot nokyMeHTtaumu (ECTJH) m EpuHoit cucteMbl NporpaMMHON JAOKyMEHTAIMU
(ECI1L).

[TpomyKThl MHTENIEKTYAIbHOTO TPYAQ, OJyYEHHBIE B IPOLIECCE CO3AAHUS U TIOCTAHOBKY IIPO-
AYKIMM HA TTPOM3BOJICTBO U SIBJISIIONIMECS O0BEKTAMU OXPaHbl MHTEJUIEKTYATbHOM COOCTBEHHOCTH,
UCTIONB3YIOT B MOPSIJIKE, YCTAHOBJIEHHOM 3aKOHoaTenbecTBoM Poccuiickort Peaepamu.

locynapcTBeHHBIE CTAaHAAPTH YCTAHABIMBAIOT HECKOJIBKO ITANOB pa3pabOTKU KOHCTPYKTOP-
CKOHM JIOKYMEHTAaIluM C COOTBETCTBYIOIIMMHU TPEOOBAHUSAMHU K WX COAEPKAHUIO M BHIMOJIHEHMIO.
KonnuecTBo nepeunciieHHbIX 3TanoB 3aBUCUT OT Ha3HAY€HMs, BUJA W3JEIMA U UX CJIOXKHOCTH,
MPEbICTOPUN PA3BUTHS TAHHOTO HAITPABJIEHUsI TEXHUKH, CYIIECTBYIOIIMX aHAJIOrOB, BO3MOKHOCTEN
MPOMU3BOJCTBA, 00beMa (PMHAHCUPOBAHMS U T. T1.

HemanoBaxHoe 3HaueHne nMeeT HeOOXOIUMOCTh yUeTa MOJUTUIECKON CUTYaIlA U PHIHOYHOM
KOHKYPEHLUHU.

KOHTpOJIbeIe BOIIPOCHI

1. Ko popmupyeT TexHudeckue TpeOoBaHus K pa3pabaTeiBaeMoi ammaparype?
2. HazoBute ocHOBHBIE cTaauu npoektupoBaHus PIC.

3. Ilepeuncnrite OCHOBHBIE MOJIENTM OpraHU3aly padoT .

4. [epeuriciuTe OCHOBHBIE BUBI PAOOT /1J1s1 BHOBb pa3padaThiBAEMBbIX U3/IENHIL.
5. JlaiiTe XapaKTepUCTUKY TOATOTOBUTEILHBIM 3TallaM KOHCTPYHPOBAHHUS.

6. YUro sBiisieTcst OCHOBaHUEM J171s1 cocTaBieHus 137

7. IlpuBeaute nopsinok paspadorku T3.
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I'naBa 4. HayuHo-uccieaoBaTejbcKasi pa3padoTKa

4.1. Buabl HayYHO-HCCIeJ0BaTeJbCKHX PadoT

CoBpeMeHHOE ITPOU3BOJICTBO HE MOKET 0OOMTUCH O€3 BHEJPEHU S B IPOM3BOCTBO PE3y/IbTaTOB
Hay4HBIX UCCJIEJOBAHHN.

INopsinok BbINOIHEHUS HAyYHO-UcceaoBatenbekux pador (HUP) pernamentupyercs FOCT P
15.101.98 «Ilopsiok BBINOIHEHUS HAYYHO-UCCIIEI0BATENbCKUX padoT». IIpuBeeM OCHOBHBIE 110J10-
’KEHUsI 9TOTO CTaHAAPTA, XapaKTepU3yIoLe HayYHOUCCIIEA0BATEIbCKYIO pa3padoTKy [11].

HayuHo-uccnenoBaresnbckas pa3padoTKa — 3TO KOMIUIEKC TEOPETUYECKUX U IKCIIEPUMEHTAIb-
HBIX MCCJIENIOBAHUH, TIPOBOAMMBIX C LIEJIbIO TIOYYEHH S NCXOAHBIX IaHHbIX, U3bICKAHU S ITPUHLUIIOB U
IIyTEeW CO3JaHUs WIN MOAEPHU3ALMUA POAYKLINH, ECJIU TAKOBBIX HE MIMEETCS WA OHU HEJOCTATOYHBI
HETOCPECTBEHHO /IS YCIEITHOM pa3paboTKy u3aesvs. HaydHble rccieioBaHus B 3aBUCUMOCTH OT
coziepKaHus U XapaKTepa MoJIy4yaeMbIX pe3y/IbTaToB MOAPa3AEAIOTC Ha (pyHIaMEHTaJIbHbIE, TIOMC-
KOBBIE U IIPUKJIAIHBIE.

Lenpio (pyHIaAMEHTANBHBIX UCCIEAOBAHUN SBJISAETCA OTKPBITHE HOBBIX SIBJIEHHUM, 3aKOHOMED-
HOCTEW M MPUHIIMIIOB, KOTOPBIE MOTYT OBITh MCHOJIb30BAHBI IPY CO3JJAHIY HOBOW TEXHUKU WJIH TeX-
HOJIOTHH.

[MonckoBble HayYHbIE UCCIIEI0BaHNS HAallpaBJIeHbl HA N3y4YeHNe KOHKPETHBIX MPO0IeM, Hallpy-
MepP BO3MOKHOCTEN CO3JaHUs HOBBIX MaTE€PUAJIOB, TEXHUKH, TEXHOJIOTMH, TIOBBIIIEHUS ITPOU3BOIU-
TEJIPHOCTY TPY/Ja U KauecTBa MPOLYKIMH U T. 1. Pe3y/IbTaTsl HOMCKOBBIX pabOT 0(hOPMIISIIOTCS B BUJIE
OTYETOB, TEXHUYECKOM IOKyMEHTAllM1, MaKETOB, SKCIEPUMEHTAIIbHBIX 00Pa3L0B U3EJIH.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.

21


https://www.litres.ru/elena-krotova/osnovy-konstruirovaniya-i-tehnologii-proizvodstva-res/

	Введение
	Глава 1. Системный подход к конструированию РЭС
	1.1. Основные понятия и определения
	1.2. Системный анализ РЭС
	1.3. Классификация параметров РЭС

	Глава 2. Этапы системного подхода при проектировании конструкций и технологий РЭС
	2.1. Основные принципы системного подхода к проектированию РЭС
	2.2. Порядок и этапы разработки радиоэлектронной аппаратуры

	Глава 3. Разработка и постановка в производство РЭС
	3.1. Модели работ
	3.2. Главные этапы работ

	Глава 4. Научно-исследовательская разработка
	4.1. Виды научно-исследовательских работ

	Конец ознакомительного фрагмента.

