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PABOTA Nel: AHAJIM3 NCXOAHBIX JAHHBIX [TPU KOHCTPYHPOBA-
HUU POA

HEJIb PABOTBI: HAYYHUTH CTYJCHTOB CAMOCTOSTEIILHO pa30UpaThCs
B CIIOXHBIX HCXOIHBIX JTaHHBIX Ha pa3pabOTKy H
KoHCTpyupoBanue nipu nposenenun HAP u OKP;
BbIpa0OTaTh INPAaKTUYECKHE HABBIKM DPa3pabOTKH
00OCHOBaHHOI'O TEXHUUYECKOTO 3a[aHusi Ha KOHCT-
pYUpOBaHHE 3aJaHHOTO W3JENUS U COCTAaBJICHUS
niepeyHst Heooxoaumoin KJI.

METOAMYECKUE YKA3AHUA

B mpouiecce koHCTpyHrpoBaHUs peliaercs 3ajaya cuHre3a POA, T.e. OThI-
CKaHUsl ONTUMANbHONW WM HAaWIydlled CHUCTEMBI S YAOBIETBOPSIOMIEH HCXOJ-
HBIM JJAHHBIM U MMEIOIIEH HaWTydlIie 3HaUeHUs e€ XapaKTepUCTHUK.

SBnsisick 4acThiO 00IIEH cuCTeMbl, coBpeMeHHast POA u cama mpencraBiseT
c000¥1 CIIOXKHYIO CHCTEMY, ITPU CBOEM CO3/IaHWHM 3aBHCSIIYIO KaKk OT cucTeM 0o-
Jiee BBICOKOT'O YPOBHS, TaK K OT CUCTEM HU3IIMX PaHroB. 3aeck POA ciayxur amns
obMeHa MHpOpMaIueil MeXy 00bEeKTaMU CUCTEMBI WU JUIS YIPABJICHHUS UMM,
WIN JUIS TOIO M JPYroro, Tak Kak SBISETCS HEOThEMJIEMOM 4YacThlo OOBEKTa,
cucrteMbl. Takoil 0OBEKT B 3TOM CITy4ae MOXKHO paccMaTpuBath B Bujie "OOBEKT
= POA+ Hocutens" wnn "cucrema = POA + Hocutens" [ 1, 2, 5].

CucreMHyI0 Bepapxuto 6oproBoii POA, HampuMep, MOXKHO TPEICTABUTH B
BHUI€ CXEMBI pHC. 1, BEIOpaB /1t KOHKPETHOCTH B Ka4eCTBE HOCHUTEIISI CAMOJIET.

Wupexc ana S - ycIOBHEIA ypoBeHb Mepapxuu cucrteMsl, D; mmu Dj; - co-
BOKYITHOCTh MHOT'MX (PYHKIIMOHAJIBHBIX M MaTepHalbHBIX MapaMeTpOB U Xapax-
TEPUCTHK.

CosokynHocts ucxonubix nanneix D ={ Dy ... Dy} moxuo pasnenuts na
noArpymisl (tabdi.1).

Yy = {Y1 ... Yk} - ycClOBHS, ONpENENSIONME HA3HAYEHUE CHCTEMBI H

BO3JICHCTBUE BHEIIHEN CPEIBI;

Os = {Osi... Oge} - orpannuenus Ha CTpyKTYpy CHCTEMBI,
K= {K; ... Ky} - noxasarenu kauectsa cucremsi;
Oyx= {Ox1.. Okn} - orpannuenus Ha mokasaTenyu Ka4ecTBa CUCTEMBI;
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IMoarpymma Omnpenenenne

Ha3znauenue (00acTh MPUMEHEHWS):

aBUAIMOHHAS TEXHUKA, POMBIIIJIEHHAS JJIEKTPOHHKA, OBITO-
y Basl TEXHUKA;

Tun ycrpoictsa: PJIC, nuHus cBA3H, yCIOBUS 3KCILTyaTalluy,
BHEIIHAS Cpeia, MOMEXHU.

OrpaHuveHusI B BBIOOPE THIIA CUTHAJIA, AHTCHHOMN CHCTEMbI
(3epkanibHas uim ADAP);

OrpaHHYEHUsI 10 AJIEMEHTHOH 0a3e, HanpuMep, BCE YCTPOHCTBO
JIOJDKHO OBITH BhITOTHEHO HA MCB.

3aaHHble SHEPrOMH(POPMAIIMOHHBIE XaPaKTEPUCTUKH:
JTANTHOCTH JIEHCTBHS, TOUHOCTh, OBICTPOAEHCTBUE U MaTepH-
aJIbHBIE XapaKTEPUCTUKHU: Macca, 00beM, HaJeXKHOCTb, CTOU-
MOCTb.

K [TokazaTenu kauecTBa, "HaNpUMeEp, PYHKIIMOHATHHBIC TIOKA3a-
TEJIN: MOIITHOCTH nepeaatauka ( Py ), muroriam

aHTEHHBI ( S,y6 ), XapaKkTepucTUKK npueMHuKa (Pyg; ,Kye21),
MaTepuaibHble I0Ka3aTeNy, HallpUMep NMepeAaTuuKa U IpueM-
HUKA.

OrpaHuyeHus, HaKJIaJpIBaeMble Ha MOKa3aTellu KauecTBa;
KpOME TOr0, OrPaHUYEHUS TUTIA TEXHUKO-9KOHOMHUECKHUX U
OpraHU3aIMOHHO-TIPOU3BOJACTBEHHBIX (CPOK pa3pabOTKH, pa3-
Mep MapTUU, OCHAIIICHHOCTD MPEIIPUITHS).

Ok

W3 Bcero Habopa anbTepHATUBHBIX PEIICHUH, yAOBIETBOpsoMHyX Yy, Oy,
Ok, cuctema, oOnajaromnias HAWTyqdIIuM KOMIUIEKCHBIM (0OIIMM) IToKa3aTeeM
kavectBa K, Oyzner ontumanbHol, Hammydmed. [Ipu aToM npenBapuTenbHO BhI-
Oupaercst KpUTEpHH MPEAIOYTEHUS, T.€. KPUTEPHUI ONTUMAaJIbHOCTH, Ha OCHOBA-
HHUH KOTOPOTO MOXKHO CYUTATh, Kakoe 3HaueHue K Oyer JIydmmm 1 Kakoe Xyi-
LM B CPAaBHEHHH C JAPYTUM €TI0 3HaUECHHEM.

U3 puc.I scHO, 9TO 3(PPEKTUBHOCTH BCEH CHUCTEMBI 3aBHUCUT OT A(PPEKTUB-
HOCTH CHUCTEM HU3ILIEro paHra. Tak, HanmpuMep, Ipu HeJOCTaTOYHON (PP EeKTHB-
HOCTH CaMoJIeTa ¥ CHCTeMa B IeJIoM OyzeT HeaoctatouHo addekrusHa. Dddek-
TUBHOCTH CaMoOJIeTa Ss 3aBHCHT HE TOJBKO OT IapaMeTpoB IMOJCHCTEM '"TUIaHEp
Sy, - mBuTaTenu S;; - TOIUIUBO Sy ", HO M OT KauecTBa Dy, GOpTOBOTO 000PYI0-
BaHU (anmapaTypbl) KOMIUIEKCa Sy; , @ OHO B KOHEYHOM CUETE 3aBUCHUT OT Kade-
CTBa MHUKPOCXEM, MUKPOCOOPOK U JIPYI'HX 3JIEMEHTOB 1O IMyTH "BHU3".
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W3 CTpYKTYpHBIX CXE€M BHIHO, YTO MCXOJHbBIE JTaHHBIE /I KOHCTPYHPOBa-
HUSI CUCTEMBI JJAHHOTO paHra 3aJaloTCs CUCTEMOI BEpXHETO paHra; B CBOIO Ode-
pelb, BHYTPEHHUE NapaMeTphl JaHHOW CHCTEMBI CIYXaT MCXOIHBIMH (BBIXOM-
HBIMH) JTaHHBIMH JIJISI CHCTEMBI, PACIIOJIOKEHHOW PaHIOM HIKeE.

3nmechk Sy, Sp, S; MPENCTaBIAIOT cOOOW COBOKYITHOCTH H3JICIHA, 00pa3yro-
ryro 6opToByIO YacTh Sy PTC.

CrnenoBatenbHO, IepBasi TPyINa JaHHBIX (MCXOAHBIE JaHHBIE) ONpEJeNseT
Ha3HaYeHUE YCTPOWCTBA M OTBEYAET Ha BOIPOC, KaKHe BHEIIHHE QYHKIMU OHO
BBINOJHSET, 00J1a/1as TIPH 3TOM OIPEAEICHHBIMHI BHEITHUMH XapaKTePUCTUKAMHU.
Bropas rpymma (BHyTpeHHHE ITapaMeTphl) OTBEYAET Ha BOIIPOC, KAKMMH CPEJICT-
BaMH oOecrieunBaercsi (yHKIIMOHUPOBAHNE YCTPOMCTBA M €r0 BHECIIHME Xapak-
TEPUCTHUKH.

OTcrofa NmopsSIoK HPOBEACHHS MPOEKTHO-KOHCTPYKTOPCKUX paboT YKpyI-
HEHHO MOXKET OBITh NPE/ICTABIICH ABYMS dTAllaMU:

- 3Tall BHEIIHEro IPOEKTHPOBAHHUS YCTpOicTBa (Hampumep, S;), 3aKIIOYalo-
muiics B 000CHOBaHMH UCXOAHBIX JTaHHBIX Ds;

- 9Tall BHYTPEHHET0 NMPOEKTUPOBAHNS, 3aKITIOYAIONIUICS B BEIOOPE U 0TpaboT-
ke xapakrepucTk ( Dy; ... D) cocTaBHBIX wacTell ycTpoiicTBa, obecrieunBaro-
IIMX BBIXO/HBIE TaHHBIE (TTapameTpsl) D; .

BHeniaue (BBIXOIHBIC) MapamMeTpsl u3enus (YCTPONCTBA) MPH €ro J0CTa-
TOYHO BBICOKOM paHre ( S; , S4, Ss ) Ha3bIBAIOT TAKTHYECKUMH, a BHYTPEHHHE -
TeXHMYECKUMH. VX COBOKYITHOCTh Ha3bIBAIOT TAKTHKO-TEXHUUECKHMHU TpeOOBa-
nusmMu (TTT), a mpu paspaborke 3aqaHusl Ha KOHCTPYHUPOBAaHHE -TaKTHKO-
TexHnueckuMu 3amanusmu (TT3).

Oran BHEIIHEro NMpOeKTHPOBAHUSI KOHCTPYKIMU 3aKITI0YaeTcss B 000CHOBa-
HHUH UCXO/IHBIX JIAHHBIX JJIS ee pa3paboTKy.

Henocrarouno TmateiabHO 000CHOBaHHBIE MCXOMHBIE JaHHBIE U TeM Oonee
Ha3HaYeHHbIE MPOW3BOJIBHO MPUBOJAT JIMOO K HEONPaBIaHHBIM H3JIHIIKaM B
rapameTrpax HM3JIeNusi, B T.4. JI €[0 CTOMMOCTH, JIMOO K TOMY, YTO H3JIEJIHE HE
OyIeT B COCTOSIHUM BBITIOJIHSATH BO3JIOXKEHHBIE Ha Hero GpyHKumu. MoxHO
MIPOCIENTh TPOLECC U METOAbl 00OCHOBAaHHS UCXOAHBIX JAHHBIX IO CHCTEM-
HOH HepapXu4yecKoi mermoyke Ss ... S, T.e. OT caMonéra O MHUKPOCOOPKH.

Jly1s 3TOrO PacCMOTPHUM CBS3b (DYHKIIMOHAJBHBIX U MaTepHaJbHBIX MOKa3a-
Tellel Ha MPUMEpPE OIHOTO U3 BAXKHEHIIINX MaTepHabHBIX ITOKa3aTellel - MacChl
n3JeNns (Jpyrue moKa3aTesn TOKE BIUCHIBAIOTCS B 3Ty METOIHKY).

[Tyctp @ ... D, CyTH COBOKYITHOCTH (PYHKIMOHAIBHA TIOKa3aTelel KauecT-
Ba TPOEKTHPYeMOW KOHCTpyKuuH (m3nenus). ObecnedeHne Ka)JIoro M3 HHUX
TpeOyeT OBEIIECTBIICHUS B COOTBETCTBYIOMINX Maccax, m; ... M, , CIEA0BATEINb-
HO, 0011ast Macca KOHCTPYKIHUH OyneT

m=m+nm;... mgy



OTo ypaBHEHHE Ha3bIBAIOT OajaHCOM Macc (WM Uil APYTHX YpaBHEHHH -
0aJaHC CTOMMOCTH, HHTEHCUBHOCTH OTKA30B H T.II.).

CBsI3bIBast K&K/IyI0 U3 CJaraeMbIX Macc C COOTBETCTBYIOIIMMHU (PyHKITHO-
HaJILHBIMM ITapaMeTpaMu u3ienus yepe3 pyHkimu fi ... f, momyaum

m= fi(D4) + fo(D2) + ... + f(Dy)

DTO ypaBHEHHUE, 3aMIMCTBOBAHHOE U3 aBUAIIMOHHON TEXHUKH, HA3bIBAIOT ypaBHE-
HUEM CYIIECTBOBAHMS U3/eusl. ETro MOXKHO UCTIOIB30BaTh MPH MPOESKTUPOBAHUH
POA, B T.u. MDA, s NOABWXKHBIX OOBEKTOB, I KOTOPHIX Macca SBJISETCS
OJIHUM W3 IJIaBHBIX MOKa3aTeNiel U ee MUHUMU3ALMS SIBIISIETCS KpUTEPUEM Npe-
MIOYTEHUSI, T.€. IPEIMETOM ONTUMUBALMHU MTPU MMPOESKTUPOBAH U3JEIHSI.

B npumenenun x MDA, Hanpumep, ypaBHEHUE CYLIECTBOBAHUS OTBEYAET
Ha BOIIPOC O BO3MOKHOCTH OBEIIECTBIEHUS AJIEKTPOJAUHAMUYECKUX MapaMeTpOB
B KOHKPETHOM H3JICIHU TP 3aJ]AHHBIX TPEOOBAHUAX K €r0 Macce.

Omnpenenenue f| ... f, 3amaya TpyaHas, Tak Kak 3TH QYHKIUK MOTYT BBIpa-
KAThCS CIIOKHBIMH (DYHKITMOHAIEHBIMA 3aBUCUMOCTSIMH HE BCET/Ia UMEIOIIUMU-
Cs B PACIOPSHKCHUU KOHCTPYKTOpa. OHH ONPENeNSIOTCS JIMOO IMITUPHYCCKIM
ITyTEeM Ha OCHOBE OOOOIIEHUS M aHajH3a MPEANICCTBYIONUX pa3paboToK, JH00
PACUCTHBIM ITyTEM, UCXOJIS M3 YPOBHS U MEPCICKTHB Pa3BUTHS DJIEMEHTHOU Oa-
3Bl U TEXHOJIOTHUH.

[TepBriif MyTh HEXENATENEH, TaK KaK MOXET NMPUBOAUTH K CO3JaHUIO YCTa-
PEBLINX KOHCTPYKUUN M PA3BUTHUIO MCUXOJIOTHUECKON MHEPIIMU, KOTOpas sBJIs-
€TCsl IPETMATCTBUEM JIJIsI POCTa TBOPUECTBA U N300peTaTeIhCTBA.

B o0miem Buze 3amava onpenenenus fi ... f, hopMmynupyercs Tak: HallTH He-
KoTopyto ¢pyHkImo f , CBSA3BIBAIONIYIO (PYHKIIMOHAIBHEINA mapamerp O; qaHHO-
o U3JIeNHsd C €ro MaTepuaibHbBIM MapaMeTpoM, B paccMaTpUBAaEMOM CIydae
Maccoil m; , T.e.

m; = f(q)l)

STY QYHKUMM MOTYT OHTBH JIMHEMHHEMU U HEJIMHEWUHBIMU .
JIst ycTaHOBJIEHUST TaKUX CBs3EH MONB3YIOTCS KO3(ddummenTamu CBs3u
WIN yeNbHBIMHA KO3 dHUIUeHTaMU
m; = Ky (O;) @;

3neck Ky (D)) - yaenpHbIN KO3QdunueHT mapamerpa ®; , uMeromero pasmep-
HOCcTh KT / @;. Hanmpumep, 11 iepearomero yeTpoucTBa, MOITHOCTE KOTOPOTo
U3MEpSIeTCS B BaTTaX, pa3MEpHOCTH OyeT kr / BT.

MoxHo cuutath, 4to Ky (®;) mis kaxmoro 3HaueHus @O; u3BecTHAa WM



CBsI3b MexIy m; U O; - TuHelHas.
m=Kg * ®;

AbcomoTHas BennunHa yaeabHOro koadduipenta K, ompenensercs Bbl-
OpaHHOI1 AIEMEHTHO 0a30if 1 YpOBHEM KOHCTPYHPOBAHUSI.

Jlis TuleHapHBIX KOHCTPYKIMK B PEUIEHUM 3a]ad ONTHMHU3AIMH KOMIIO-
HOBKH I1€7IeCO00pa3HO IMOJIb30BaThCS YIEIbHBIMU KO3((HUINEHTAMH HCIIOIb30-
BaHUS TUTONIA I KOHCTPYKIUH ( S ), T.€.

Keo = S/D

a ypaBHEHHE CYLIECTBOBAHHS 3AITMCHIBAETCS B BUJIE
S =1£ (D)) + f (D) + ... + {5, (Dy)

Bepaxkenue S; = Ky (®@;) @; mokaspIBaeT cBs3b mapamMerpa ¢ 3aTpadeHHOH IU1o-
majapi0 S; KOHCTPYKIMHU 4epe3 ynenbHbl koadouument K , nmerommii pas-
MepHOCTE M° / O;

[epeiiTn K MaccoOOBEMHBIM XapaKTEPHCTHKAM HECIOKHO; MOJYYEHHBIE
3HA4YEHHs S; HY’)KHO YMHOXKUTH Ha BBICOTY KOHCTPYKIMU ¥ YAEIBHYIO TNIOTHOCTh
MaTepHaia.

B kauectBe mpumepa, MOKa3bIBAIOIIET0 TECHYIO CBSI3b PaJHOIEKTPOHHON
anmaparypsl C JIETHO-TEXHUYECKUMH XapaKTepPUCTUKAMU CaMoJIeTa U UCIIOJIb30-
BaHMSI YpaBHEHUM CYILIECTBOBAHMSI, PACCMOTPHUM CUCTEMY Ss ... Sy

J1y1 pOBEPKH COOTBETCTBUS JIETHO-TEXHUUECKUX XapaKTEPUCTHK caMoJIeTa
S5 ero KOHCTPYKTHBHBIM JaHHBIM COCTaBJISIETCS YPaBHEHHE CYIECTBOBAHUS
ITyTeM pacyeTa yAeNbHBIX MacC €ro COCTaBHBIX YacTeil: (cuctema Sy )

1 = Hpaa + Man +ley +MT +MHH

rae L yaenbHbIE MacChl COOTBETCTBEHHO KoMIulekca PDA, mimanepa, nsura-
TENILHOIM YCTaHOBKH, TOIIMBA, TOJIE3HOH HArpy3KH.

OTO0 ypaBHEHHE yKa3bIBAET Ha TECHYIO CBSI3b PaJANORJIEKTPOHHOTO KOMILIEK-
ca C XapaKkTepPUCTUKaMM CaMoOJjIeTa, U, €CIM CyMMa BCeX YJIENbHBIX MacC OKa3bl-
BaeTcsl M0 KaKUM-JMOO NpHYMHAM OOJIbIE €AWHMIBI, TO CaMOJIET HE B3JIETHT,
Tak Kak He OyayT oOecrieueHbl 3a/IJaHHbIE JIETHO-TEXHUYECKHE XapaKTEPUCTHKH.

Taxolt e Moaxol MOXKHO HCIOJB30BAaTh U MPU NPOEKTHPOBAHUM MHKPO-
coopok, BUC u apyrux xoHcTpykimii POA.

Macca my; OOpPTOBOI0O KOMIUIEKCA S4; SBJISETCS OAHUM M3 BAXKHBIX HCXOA-
HBIX TOKa3aTelel s Beell cucreMbl S5 . OOOCHOBAaHHUE ATOTO MapaMeTpa Mmpo-
BOJIMTCSl IyTEM YCTAHOBJIEHHS CBS3M MEXIY Maccod M XapaKTepHUCTHKaMHU ca-
Mojera Ss.
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MOXHO TTOKa3aTh, KaK BEJIMYMHA STHX CBSI3eH NPU HEM3MEHHOIH KOHCTPYK-
LIMA CaMoJjieTa BIIMSIET Ha XapaKTEePHCTHKH CaMoJeTa, HAapUMEp I10 BIIHSHHIO
U3MEHEHHs MacChl My, Ha JajdbHOCTH L monera. Mcnons3yeM ypaBHeHue cyle-
CTBOBAHHUS CaMOJIETa U MPEAIIOI0KHM, YTO JJISl JOCTUTHYTOTO YPOBHSI TEXHHUKH
W = kor L, Toe ko, - ynenbHbId Ko3QPUIMEHT, XapaKTepH3YIOIUH pacxo ToM-
nmBa (kr/km). Torna

1 = ppoa + Ma Fy Hm + kor L

nojaras, YTo BETMYUHBI Ly, Ly, Koy, Kor TOCTOSHHBI, 8 XapaKTEPUCTUKH CaMO-
JIeTa 3aJaHbl, MOJTHO C/IENaTh CIIEIYIOLINE BBIBO/BL: €CITM OTHOCHUTENbHASI Macca
KOMIIJIEKCA |ly,, COOTBETCTBYET 3TOMY PABEHCTBY, TO MOJKHO CUUTATh, YTO abCo-
JIFOTHAs Macca My; 000CHOBAHA, ECITH Ly, MPEBBIIIAET 3Ty BEIMUUHY, TO JETHbBIE
XapaKTEPUCTUKH HE MOT'YT OBbITh BBINOJIHEHBI. [Ipy HEBO3MOKHOCTH YCTaHOBHUTH
PaBEHCTBO €JMHUIIE NPaBOI YacTH YpaBHEHHs 3a CUET JPYTHX YJIEHOB ypaBHeE-
HUSI HEOOXOJUMO HMCCIIEN0BATh BO3MOKHOCTH JANbHENIIeH MUKPOMUHHAATIOPH-
3alMM KOMIUTEKCOB. Taknx mpUMepoB OOOCHOBAaHHS MCXOTHBIX JaHHBIX MOXKHO
MIPUBECTH MHOTO, OHH MOTYT OTHOCUTHCS K BbIOOpY mepenarynka PJIC, Tak xak
XapaKTEPUCTUKH STOT0 YCTPOMCTBA BIUSIOT M Ha JajibHOCTh aedctBusi PJIC u
CyIIECTBEHHO Ha Maccy PDA, a 3HauuT, Ha cucTeM Ss , K BEIOOPY MHKPOCOOPOK
MIPUEMOYCHJIMTEILHOTO TPAKTa U T.II.

Takum 00pa3zoM, 00OCHOBaHHME MCXOJIHBIX AAHHBIX MJIM BHEIIHEE MPOEKTH-
pOBaHME SBJISIETCSI BaXKHBIM 3TAlloM aHaiu3a T3, Tak Kak MpH 3TOM yCTaHaBIIHU-
BaeTcsl B3aMMO3aBUCUMOCTh TOKa3aTeleH, XapaKTepUCTHK NPOEKTUPYEMOro y3-
na, ycrpoiictBa POA co Bcell cuctemol, st KoTopoi oH mpenHa3zHaueH. Cka-
3aHHOE MOXXHO MPEICTaBUTH B BUJE PHUC.2.
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EHYTPEHHHE NapameaTpel

Puc.2. Cxema ckBO3HOI0 IpoIiecca BHEUTHETO IPOEKTUPOBAHUS

CUCTEMBI Ha YPOBHSIX Ss ... Si.
Jpyrum BaKHBIM ATallOM aHajHM3a MCXOIHBIX NAHHBIX SIBJISETCS JTall aHaJH3a
IIPY BHYTPEHHEM IPOEKTHPOBAHHSI.
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HcxonHble naHHBIE U1l BHYTPEHHETO IPOEKTUPOBAHUSA, HATIPUMEDP, MUKPO-
cOOpOK BBIAAIOTCSA B BHJE TexHWYeckoro 3amanus (T3) Ha mpoekTHpoBaHUE U
(yHKIIMOHANBHON AJeKTpudyeckoi cxembl. B T3 yka3wpiBaeTcsi COBOKYIHOCTH
BHEIIIHUX N1apaMETPOB, KOTOPBIE ONPEENAIOTCSA Ha ATAlle BHEIHErO IPOEKTUPO-
BaHUs, Jajee - 00OCHOBaHWE W BHIOOP BHYTPEHHUX ITapaMETPOB, IPU KOTOPHIX
YIIOBIIETBOPSIIOTCS TPEOOBAHMUS K BHEITHUM MapaMeTpam.

T3 ycranaBiuBaeT Ha3HAUY€HHE, 00JIACTh MPUMEHEHHs, OCHOBHBIE TEXHHUYE-
CKHE XapaKTEpUCTHKH, YCIOBHSI JKCIUTyaTallld, TpeOOBaHHS K KOHCTPYKIHH,
TEXHUKO-9KOHOMUYECKHE TpPeOOBaHUS M OpraHW3alOHHO-NPOWU3BOJCTBEHHEIE
(axTopsl, TPeOOBaHUS K KOMILIEKTY KOHCTPYKTOPCKOM JJOKYMEHTAIIH.

TexHuueckoe 3afaHue SABISETCS OCHOBHBIM JIOKYMEHTOM MJI NPOBEACHUS
Bcex HUP u OKP. [Topsiok ero cocraBiieHusi, COTJIACOBAHUS U YTBEPXKJICHUS Ha
Bce Buabl uznenuit onpenensercss IOCT [5.101-73, TOCT I5.101-80, otpacie-
BBIMHM CTaHAapTaMH, CTaHAApTaMU NPEANpUATUS U JPYTMMH PErJIaMEHTHPYIO-
MU JOKYMEHTaMHU, JeHCTBYIOIIMMH Ha NPEIIPUITHH (HATpUMep, HHCTPYKIIH-
et mo cocrarienuro T3 u T.11.).

OcHoBaHueM st pa3padoTku T3 MOryT CIlyXHTh IUPEKTHBHBIE JTOKYMEH-
TBI, PE3yJIbTaThl MPEIBAYIIMX padoT, NMEepPCHeKTUBHBIN TEMaTWYeCKHi IUIaH
MpeanpUsITHs, KOMIUIEKCHAs LiejieBas IporpaMma, TeMaTHuecKas KapTouka Io-
cranosienust [IpaButenscTBa n np. Takue paboTHl MOTYT OBITH TOCOFOKETHBI-
MU U X03710roBopHbIMU. CoriacoBaHue, yreepxkaeHue u namenenue T3 na HUP
n OKP 3aBucar ot cMeTHOI cTOMMOCTH padoT.

T3 na vactu HUP, OKP B o0miem citygae pa3pabaThiBaroTCs aHaIOruaHo T3
Ha HUP, OKP.

T3 Ha cranmaptsl paszpadatsiBatorces B coorBercTBrr ¢ ['OCT4 I'0.000.206.

INopsimok nmocTpoenus u u3noxkeHus T3 MO CO3AaHUIO OTPACIEBBIX aBTOMa-
TUYECKUX CUCTEM YNPaBJIEHUS, aBTOMaTUYECKUX CUCTEM YIPABIICHUS NPOU3BOJI-
CTBEHHBIMH OOBEIMHEHUSIMH, aBTOMATHYECKHX CHCTEM YIPABIICHUs INpEINpH-
stusiMmu (ACYII) nomxen .coorBerctBoBath 'OCT 20914-80 m apyrum neiict-
ByroIuM cranaaptam mo ACY.

T3 Ha pa3paboTKy MUKPOCOOPOK pa3padaThIBAeTCsl, COrIacOBHIBACTCS U
yreepxkaaerca no I'OCT 4 I'C.005.206.

Ilopsimok cocTaBieHus], cOrnacoBaHus U yTBepkJeHUs T3 Ha BBINOIHEHUE
HUP u OKP u ux coctaBHbIX 4yacTel, a Takke T3, BbIAaBaEMbIX MOpa3ieIeHH-
siM BHyTpH npeanpustus onpenenserca 'OCT B 15.101-79, TOCT B 2.907-75,
I'OCT 15.001-73, orpacieBbIMU CTaHIAPTAMH U JIp.

T3 sBnsercd OCHOBHBIM TEXHUUYECKUM JIOKYMEHTOM, YCTaHaBIMBAIOLIUM
WCXOJIHBI KOMIUIEKC TPEOOBAHUH K COAEPIKAHUIO,
00beMy, CpOKaM BBITTOJHEHHS paboT.

T3, BelgaBaeMble MOApPaA3ACICHUAM BHYTPU NMPEANPUATHUS, YCTaHABIUBAIOT
KOHKpETHOE coJiep KaHus, 3a1a4i, TT U KOHEeUHbIe pe3yiIbTaThl padoT, a Takxke
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COCTaB JIOKyMEHTOB, TIPEIBbSBIISIEMBIX [0 OKOHYaHHH PaOOTHI.

T3, BeITaBaeMble TOIpPA3/IENCHUSIM TIPEIIPHUITHS, pa3padaThIBAIOTCS Ha-
YYHBIM PYKOBOAMTENEM WIN IIaBHBIM KOHCTpykTopoM OKP coBmecTHO ¢ moa-
pes-

JIeTIeHUeM TpeanpusaTusi, Bo3raasistonM Beinonnenue HUP, OKP, a taxxke ¢
MOJpa3/IeIEHUEM NPEIIPUATHS, YIaCTBYIOUIMM B IIPOBEJEHUH COCTaBHON 4acTU
9TOI paboTEHI.

[Tpu pazpaborke POA 00bIYHO Ha3HAYAETCS 3aM. IVIABHOTO KOHCTPYKTOpa
- 3aMECTHUTEIIb PYKOBOAMTENS pa3paOdOTKU 110 KOHCTPYKTOPCKOM YacTH
HEMOCPEACTBEHHO.

T3, BeIAaBaeMble MOAPa3ACICHNUSIM TPEINPHATHS, pa3padbaThIBAIOTCS Ha
ocHoanuu T3 Ha bP, OKP.

T3 na HUP, CEP pa3pabarbiBatoT 1a OCHOBE HAyYHOT'O IIPOrHO3UPOBAHMUS
Pa3BUTHS TEXHUKH, PE3YIGTATOB BBHINOIHEHHSI IPOOJIEMHBIX HCCIIEIOBAHH,
TEXHHYECKHUX TPEOOBAHMH M TEXHHUKO-SKOHOMUYECKUX TPeOOBaHHI 3aKa34nKa,
Hay4HO-HCCIIEIOBATENLCKIX IKCIIEPUMEHTAIIBHBIX Pa00T, TEXHHYECKOro Mpea-
JIOXKEHU$, UCCIIEJOBAaHUI TATEHTHONW U TEXHUYECKOH TOKYMEHTAlluH, aHaIN3a
MH(pOPMAIMOHHBIX MaTepUaioB, HOBEHIINX JOCTHKEHUH W TIEPCIEKTHB Pa3BHU-
THS
OTEYECTBEHHOH M 3apyOe)KHON HayKH M TEXHHKH, a TaKKe OMbITAa MPEIbIIYIINX
pa3paboToK M IKCILTyaTallMy aHAJIOTHYHON POIYKIIUH UCXOJIS M3 YCIOBUI Hau-
oornee 3ppekTUBHOrO ec MPUMEHEHHUS.

T3 na HHP, OKP u ux cocTaBHbIe YaCTH JIOJKHBI IPENyCMaTPUBATh CO-
3/1aHUE HAJIeXKHON U KaueCTBEHHON MPOAYKIUU Ha OCHOBE MCIIOJIb30BaHUS MIPO-
IPECCUBHBIX TNPUHLIUIIOB KOHCTPYHUPOBAHMSA, TEXHOJOTUHU, MPUMEHEHUS Iep-
CHEKTUBHOM KOMITOHEHTHOM 0a3bl, O3BOJSIIOLINX PEan30BaTh 3a/IlaHHBIE Tpe-
O0BaHUs NPHM HaMMEHBILINX 3aTpaTax Ha pa3padOTKy,, M3TOTOBJIEHHE, IKCILTya-
TaIyo U peMoHT. @opMupyemble TpeOOBaHHS JIOKHBI 00eCIeYMBATh TIEPCIIEK-
TUBHOCTh Pa3BUTHsl OTEUECTBEHHOW HAyKH M TEXHUKH C y4eTOM TpeOOBaHWiA
TOCYJAPCTBEHHBIX, OTPACIEBBIX CTAHAAPTOB M APYIUX TEXHUYECKUX JOKYMEH-
TOB, PacIpOCTPAHSAIONIMXCS Ha JAaHHYIO OOJNacTb HAyKH, TEXHHWKH, a TaKKe Ha
paspabatsiBaeMyto npoaykipio. B T3, kak mpaBmiio, BKIIOYAIOT NPOrHO3HUpYe-
MbI€ [TOKa3aTeNny KauyecTBa MpOIyKIUY,

HUP u OKP nomxHbI cONpoBOXKAATHCSA MPOBEACHUEM NMATEHTHBIX UCCIIENO0-
BaHMH, U3y4e€HHEM M aHAIN30M OTEUECTBEHHBIX M 3apyOE’KHBIX TEXHHYECKHX
pelIeHNi, 3alUIEeHHBIX aBTOPCKUMM CBUAETEIBCTBAMM WIM MATEHTaMHU, YTO
SIBIII€TCSA OJTHUM M3 BaXKHBIX KPUTEPHEB KaUeCTBA U HAYYHO-TEXHUYECKOTO
yposust HUP u OKP.

Bce Bumsl T3 gonmusbl ObITH OGOPMIIEHBI B COOTBETCTBHM C OOIIMH
TpeOOoBaHMIMH K TeKCTOBOM jgokymeHnTam no ['OCT 2.105-79.

Jlns w3penmit o6me TexHuky T3 pa3pabaTbIBaloTCS B COOTBETCTBUH C
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I'OCT B I5.101-79, I'OCT B 2 907-75, 'OCT B 20.101-76 u npyrumu rocy-
JIApCTBEHHBIMU cTaHgapTaMu komiuiekcHoi cucrembl OTTT (KCOTT).

[Mopsinok nocrpoenus u uznoxxenus: T3 Ha pa3pabOTKy TOKYMEHTAIMH T10
OpraHM3allMM U COBEPUICHCTBOBAHUIO TEXHUYECKOW ITOJrOTOBKH MPOM3BOACTBA
nomkeH coorBerctBoBaTh OCT 14.103-73.

W3menenne yrBepkaeHHOro T3 NpOM3BOAMTCS C cOrylacHs TE€X HWH-
CTaHIUH, KOTOPBIE €T0 YTBEPKAAJIH, ITyTEM BBIITyCKa JOMOTHEeHHs K T3.

3asBKM M UWCXOIHbIE TEXHWYECKHEe TpeOOBaHUs Ha pa3paboTKy
JIOIDKHBI cooTBeTCTBOBAThH TpeboBanusm ['OCT 15.001-73 u conepxath

- 000CHOBaHHBIE TEXHUKO-3KOHOMHYECKHE TPEOOBaHUS;

- 00IIeM MOTPEeOHOCTH B Pa3padaThIBAEMBIX H3ICITUAX;

- 000CHOBaHHYIO JINMHUTHYIO LIEHY;

- KOMIUIEKCHbIE TPEeOOBaHUS K U3/IEIIHIO.

Pasnormacus mno comepxanuto T3 Mepy KOHCTPYKTOPCKUMH U
TEXHOJIOTMYECKMMHU  TO/IPA3JICNICHUSIMH ~ BHYTPU  TPEANPHUATHS  PEHIaloTCs
WHXKEHEPOM NpeNIpHUsITHSI.

YrBepxaenHoe T3 Ha paboOTy ABJISIETCS OCHOBAHHMEM JJIs BhiIauu T3 Ha
YaCTH TEMBI APYTUM TOJPA3/IEICHHUSIM, YYAaCTBYIOIIMM B BBIIOJTHEHUH PaOOTHIL.

T3 na OKP mo co3panuro u3nenust oOIed TEXHUKH JOJDKHO CO/IEpKaTh
CIIEYIOIHE Pa3AeIbl:

- Ha3HAYCHUE;

- cocTaB (KOMIIEKTHOCTB);

- TpeOOBaHUsI 110 HA3HAYEHHMIO, )KUBYUECTH M CTOMKOCTH K BHELIHHM
BO3JICHCTBUSM;

- KOHCTPYKTHBHBIE TpeOOBaHUS MO TEXHOJIOIMYHOCTH (TIPEeqyCMAaTpUBAIOT,

B YaCTHOCTH, O3HAKOMJICHHE C ITPOM3BOICTBEHHON 0a30¥ /Il (OpMUPOBAHHMS

TpeOOBaHMH K  BO3MOXKHOCTH  OOECIEUEHHs; HarmpuMep, eclid B

MAaIIMHOCTPOEHNH BO3MOXKHO MO PSAY NPUYUH IIPOM3BOCTBO HAa aBTOMATax,

TO B paJMoaNNapaTOCTPOSHUU H3-32 MHOTOHOMEHKJIATYPHOCTH KECTKHE aB-

TOMaThl HE JENAalOT, a HUCIOJ03YyIoT THOKHE MpPOHW3BOJICTBEHHBIE CHCTEMBI

(T'TIC) ¢ npuMeHeHreM poOOTOB-MaHHUMYIISITOPOB M MUKPOIIPOIIECCOPOB, YTO

BJIEYET 3a c000i HE0OXOMMOCTh (POPMUPOBAHUSI ONPE/IEIEHHBIX TPEOOBAHUN

K KOHCTPYHUPYEMOMY OOBEKTY);

Ha/Ie)KHOCTH, 3((HEKTUBHOCTHU, KAYECTBY;

MeTo/IaM KOHTPOJIS TTOKa3aTeyied HaJe)KHOCTH, Ka4eCTBa;

SKOHOMHYHOCTH;
yI0OCTBY TEXHMYECKOTO O0CTY)KUBAHMUS, PEMOHTA;
0€30IMacHOCTH;

SPrOHOMHKE M TEXHUYECKOU ICTETHKE;
CTaHAAPTU3AIMU U YHU(DUKAIINY,
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obecrieueHHIO Ta0APUTOB U MACChI U3/ICITHUS;

cOOpKe, MOHTAXY;

T3 Ha aBTOMaTHU3MPOBAHHOE IIPOEKTHPOBAHUE;

pa3paboTKe TEKCTOBBIX U IKCIUTyaTallOHHBIX JOKyMeHTOB, KTVY;
TIATEHTHBIM HCCIIEIOBAHMSM;

METPOJIOTMYECKOMY 00eCTIeueHHIO;

YIIaKOBKE, MapKUPOBKE, XpaHEHHE, TPAHCIIOPTHPOBKE;
MIPUMEHEHHIO KOMIUIEKTYIOIINX H3/IeJTUi U MaTepHasoB;
CHeUaIbHBIM TPeOOBaHHSM;

WCXOJIHBM M CIIPaBOYHBIM MaTepHajam;

BU/IaM HMCIBITAaHUH, TOPSIIKY UX TPOBEACHHS U MPUEMKH 00pa3IIOB;
oobemy KJI (Bemomocts KJ1);

MaTepuanam, pa3padaTbiBaeMbIM U ITPEABSIBISIEMBIM 110 OKOHYaHUIO paboThI;
CpPOKY BBITIOJTHEHUS pabOTHI; PHIOKEHHSM.

HexoTopbie TpeGoBaHMs pacCMOTPEHBI HECKOJIBKO ITOIpOOHEe.

B pasmene "Ha3nauenme" yKa3bpIBalOT OCHOBHOE (YHKIMOHAIBHOE
Ha3zHaYeHUE U3AeNus, ero (QyHKINOHAIbHBIEC UM KOHCTPYKTUBHBIE CBSI3U, MECTO
YCTAQHOBKH U JIp.

Paznen "CocraB (KOMIIEKTHOCTB)" 3aOJTHSIETCS B TEX CIIydasx,

KOT/Ia M3/IEJMe COCTOUT M3 HECKOJNBKUX COOPOYHBIX €IMHHII, B TOM YHCIIE
KOMIUIEKTOB CMeHHBIX yacted u 3UIL.

TpeboBanuss 1O Ha3HAYEHHI0O — OTO TpeOOBaHUS K H3JEIHIO,
obecrieunBarolye BEIMOJHEHNE BO3JIOKEHHBIX Ha HEro 3a1a4 ((GyHKIMH): 1o-
Ka3aTeld, XapakTepu3yole TOYHOCTh pabOThl, YyBCTBUTEIHLHOCTh, BXOIHBIE
U BBIXOJHBIC TapaMeTphl (AIUTUTYJa, 4acToTa, opMa UMIyibca) U mp. Jns
Ka)XJIOTo MapameTpa YKa3blBalOT HOMUHAJIbHOE 3HAa4Y€HHE, NOIYCK, pa3Mep-
HOCTb.

B pasngene "TpeOoBaHus IO JKUBYYECTH M CTOHKOCTH K BHEIIHUM
BO3/ICHCTBUSIM"  yKa3bIBAIOT  YCJOBUSI  JKCIUTyarauu  (paboune U
TIpe/ieNIbHBIE), BO BPEMS U TI0CIIE KOTOPHIX M3ZENNe He JTOKHO pa3pyIaThbest
U JOIDKHO HOPMaJBbHO (YHKIMOHHPOBAaTh, a OTKIOHEHHE BEJIHYHH,
OIPEIEIISAIONINX TEXHMYECKHE TTOKa3aTel! U3/eNus, He JODKHO MPEBBIIATh
3aJJaHHBIX.

B 3aBuciMoOCTH OT BUIa M HA3HAUCHUS M3/IEIIHS YCTaHABIIMBAIOTCS
TpeOOBaHMs K HEMY B YaCTH KIIMMAaTHYECKUX BO3/AEHCTBUIA (1Mana3oH Koie-
Ganuii
TEMIIEpaTyphl, BIAXHOCTH, aTMOC(HEPHOIrO JaBJICHHS; COJHEYHas paJuaiius,
WHEeH, NOXb, Poca, MOPCKOH TyMaH, arpecCUBHBIE CPEIbl, 3aYIIEHHOCTh OT
TIBUTH, BOAIBL, OPBI3T U T.JI.), MEXaHMYECKUX BO3JEUCTBUH (BUOPALIMOHHEIX,
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YIApHBIX, TPAHCIIOPTHBIX, BETPOBBIX), YCTOUYUBOCTH K BIIMSIHUIO BHENTHUX (DU-
3UYECKHUX TOJIeH (TPaBUTAIMIOHHOI'O, MAarHUTHOTO, JJICKTPUYCCKOrO, JICKTPO—
MAarHUTHOTO M3JIY4SHHUS, JIEKTPOMATHIUTHOIO UMITYJIECA SICPHOTO B3PHIBA) U JIP.

HoMmeHnknatypy u XapakTepUCTUKH BHEITHUX BO3JICHCTBUN YCTaHABIUBAIOT
o 'OCT 21.964-76, ycnoBus skcmnyarauuu — no 'OCT B 20.29304-76, tpe-
OOBaHMS MO CTOMKOCTHU K BHemmHuiA Bo3aericTeusM — o ['OCT B 20.39304-76.

KoHCcTpyKkTHBHBIE TPEOOBAHUS — 3TO KOHKPETHBIE KOHCTPYKTHBHO-KOMIIO-
HOBOYHBIC PEIICHUS M CTPYKTYPHBIC CBOMCTBA U3JICIHsI, 00CCIICIMBAOIIUC IICIe-
BOC HA3HAYCHUC U PAMOHAIEHOCTh €0 KOHCTPYKIIUH MPH U3TOTOBJICHUU U
9KCIUTyaTal[My B COOTBETCTBUH C MPUHATHIMUA KPUTEPUSIMHU HA3HAUECHUS,
TEXHOJIOTUYIHOCTH, IKCIUTYaTallHOHHON 0€30IacHOCTH | T.J.

OO01Me KOHCTPYKTUBHBIE TPeOOBAHMS OJDKHBI OBITh KOHKPETHBIMU U CO-
JiepKaTh TPeOOBAHUS K KOMIIOHOBKE (XapakTep UCIIONHEHHUS, CIIOCOOBI yCTaHOB-
KW, YCTAHOBOYHEIE pa3MEphI | T.1I.);

- Macce, rabapuram, Gopme;
- crroco0aM KpeTuIeHUs pa3heMHBIX U HePa3bheMHBIX 3JIEMEHTOB
COCTaBHBIX YacTel, HEOOXOUMOCTD KOMITEHCUP YIOIIHUX [IEHTPHUPYIOIHX,
(DUKCUPYIONIHUX YCTPOKCTR;
- croco0aM TPUCOCIUHEHHUs, TIPUCOSTUHUTEIBHBIM pa3MepaM U CPEICT-
BaM MPUCOETUHEHHS (BOABI U THIBI MPUCOCTUHUTEIBHBIX 3SJIEMEHTOB,
00eCIIeUnBarOINX BHYTPEHHUEC U BHEIIHHUE CBS3M U3JICTHS, [TOCAJIOYHBIC
pa3Mepbl, HOMEHKIIATYPY pe3b0 U T.11.);
- POYHOCTH, JKECTKOCTH (HEOOXOMMOCTh IPUMEHEHUS PEOEp JKECT-
KOCTH, paM, OTOp; BEJIMYNHA CCUCHHUI U PODIIH HECYIIUX 3JICMEHTOB, a
TaK)Ke BO3MOXXHOCTh HCITOJIB30BAHUS TEXHOJIOTMICCKHUX MPUEMOB YIIPOYHE-
HUSI JJIS1 3a/IAHHBIX BUIOB KOHCTPYKIIHOHHBIX MaTEPHAJIOR);
- KOHCTPYKIIHOHHBIM MaTepualiaM U MOKPBITHAM;
- BUIy U cocraBy 3UII;

B 3aBucuMoOCTH OT BHJa M HA3HAYCHUS U3/ICITUS YKA3BIBAIOT U CIICITUAIEHBIC
TpeOOBaHUS K KOHCTPYKTUBHBIM PELIEHHUSIM IO B3aHMO3aMEHIEMOCTU U
yHU(DHUKANHY, 00ECTICUCHHUIO SKCIUTYaTAIlMOHHON TEXHOIOTHIHOCTH (EIMHCTBO
COOpKH U MOHTa)Ka TIPU TEXHUICCKOM OOCITY)KHBAaHUHU U PEMOHTE); KOHCT-
PYKTUBHBIM PEIICHUSAM IO 00CCIICUCHUIO ITOMEX03aIUIIICHHOCTH,
AIEKTPOMArHUTHOW COBMECTUMOCTH (CITOCOOBI ¥ BUJIBI 3aIIUTHI U3JCIHS U
€r0 COCTABHBIX YacTell OT BHYTPEHHUX B3aUMHBIX MIOMEX U OT BHEIIHUX
€CTECTBEHHBIX U MPOMBIIILIECH-

HBIX TIOME€X); KOHCTPYKTUBHBIM DPEIICHHSM 10 00ECHEYEeHUIO0 TPaHCIIOPTa0eb-
HOCTH (cHoco0BbI IepeBoJa u3enus B pabodyee U TPAHCIOPTUPYEMOE IOJIOXKE-
HUE, HaJU4YUe CIEeHUATbHBIX KPOHIITEHHOB, KPIOKOB. YIOPOB, Pa3bEMHBIX 3JIe-
MEHTOB U T.1.). HOMEHKIIaTypy KOHCTPYKTHBHBIX TpeOOBaHUI yCTaHABIUBAIOT B
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coorBerctBuu ¢ [OCT B 20.39102-77, KOHCTPYKTUBHO-TEXHHUYECKUE TPeOOBa-
Hus - B cootBercTBuu ¢ 'OCT B 20.39308-76.

"TpeOoBaHMs MO TEXHOJOTHYHOCTH" TMpPEAYCMATPUBAIOT TPEeOOBaHUS IO
MaKCHMaJIbHOMY HCITOJIb30BAaHHIO MPOTPECCUBHBIX TEXHOIOTMUECKHX MPOIIECCOB
IIPY TIPOU3BOJICTBE M3JIENIHS, TPUMEHEHUIO YHH(DUIIMPOBAHHOI'O 000pPYIOBaHMS,
TEXHOJIOTUYECKONH OCHACTKE W TPH HEOOXOJMMOCTH HOPMATHBHBIE 3HAYCHUS
roKa3aTesield TEXHOIOIMYHOCTH.

B pasznene "TpeboBaHus 10 HaJEKHOCTH'" YKa3bIBAIOT TPEOOBAHUS M KOJIH-
YEeCTBEHHBIE ITOKa3aTeNy Ha/IS)KHOCTU M3JIEIUS M COCTaBHBIX €ro 4acTel, Xapax-
TEpU3YIOIINE €r0 CIIOCOOHOCTh COXPAaHATh 3HAYECHUS SKCIUTyaTAllMOHHBIX ITOKa-
3aresyiei Ha ONpEeAEIeHHOM YPOBHE B 33/IaHHOM MHTEpBalle BpeMeHH (HapaOoTka)
IIPY YCTaHOBJIEHHBIX YCIJIOBUSIX MpuUMeHeHus. HoMeHKkIaTypa OCHOBHBIX ITOKa3a-
Tenel Hal&KHOCTU ycraHaBnuBaeTca B coorBerctBuu ¢ I'OCT 27.002-83, tpe-
6oBanust - mo 'OCT B 20.39303-76.

TpeboBanus K ypoBHIO YHU(UKAIMK W CTAaHAAPTH3AIMH U3/IEINH 3a1a10TCs
B T3 B BUIE cUCTEMBI KOIMYECTBEHHBIX W KaUECTBEHHBIX IOKa3aTeleil B cOOT-
BerctBuu ¢ 'OCT 23945.2-80. B obmiem cirydae 310 -

- ko3 puument npumensiemoctr Kip;

- koo durment nosropsemoctu Ky;

- ko3 uupeHT MexnpoektHoil yrudukammn Kyy;

- YPOBEHb KOHCTPYKTHUBHOH CIIOHOCTH M Jp. KauecTBeHHBIE TpeOOBaHUS
1o YHU(UKAIWKN ¥ CTAaHIAPTH3alUK B OOIIEM ciIydae 3aJaloTcs B BUJIE CIIEIYIO-
nmx TpeOOBaHUI:

- 110 00eCIIeUeHNIO B3aUMHON YHU(UKAIINT

- IT0 IPUMEHEHHIO 0a30BBIX KOHCTPYKIIUH U 3JIEMEHTHOM 0as3bl;

- 10 pa3paboTKe u3fieNnust B KauyecTBe 0a30BOro;

- 110 00ECTIIEYEHUIO YPOBHS COBMECTHMOCTH

- I10 IPUMEHEHHIO OTPaHUYHTENFHBIX TIEpEeUHE;

- 110 IPUMEHEHUIO TEXHOJIOIMYECKUX MPOLECCOB, 000PYAOBaHUS OCHACTKH
HMHCTPYMEHTA;

- 110 UCTIONB30BAHUIO METOJIOB U CPEACTB UCIIBITAHUM U KOHTPOIIS;

- 110 UCTONB30BAaHUIO TAPaMETPUUECKUX U TUIIOPA3MEPHBIX PAJIOB;

- 110 pa3pabOTKe PYKOBOISIIMX JOKYMEHTOB U T.1.
B T3 yka3bIiBaeTcsi CpoK BBHIITOJITHEHUS pabOTHI, 32 KOTOPHI HECET OT-

BETCTBEHHOCTb KOHCTPYKTOPCKOE MOAPa3AeleHHe, Byl KOHCTPYKTOP.
Yacro npuiokeHns MU K T3 Ha KOHCTpYHPOBaHHUE SIBIISIFOTCSI CXEMBI DJIEK-
TPUYECKHUE, CXEMBI COEIMHEHUH, ICKU3bI U T.I. AHAIN3 CXEM C MO3HINNA KOHCT-
PYKTOpa IpeycMaTpUBaeT
- IPUHSTHE PELIEHHs] 00 FIEMEHTHOH 6a3e;
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- pa3zenieHne IEKTPUYECKON U IPUHIUITHAIEHOW CXeMbl Ha (pyHKIIMOHAIb-
HO WJIM KOHCTPYKTUBHO 3aKOHYEHHBIE YaCTH;

- BEIOOp KOHCTPYKTHUBHOT'O MCIIOJIHEHHSI COCTaBHBIX YacTel M3/ENus K UX
9CKHM3HAs! KOMIIOHOBKA;

- BBISIBJICHUE KOMITOHEHTOB TETUIOBBIBOASAIINX, TEIIOUYyBCTBUTEIIBHBIX;
TIapa3UTHBIX AJIEKTPOMArHUTHBIX CBS3EH;

- OPHEHTHPOBOYHYIO OLIEHKY rabapUTHBIX pa3MepOB;

- coCTaBJIeHHE HEOOXOIMMBIX JOKYMEHTOB 0 KOMIUIEKTYIOIM u 1ip. [To
pe3yabTaTaM aHajIu3a MOoJy4eHHOro T3 KOHCTPYKTOp COCTAaBIsIeT CHA4aIa OpU-
eHTHpOBOYHBIN nepeueHs K1, a 3atem u yrouneHHsId. [Ipu aToM yunThIBaeTcs
BUJI U3JIENHNS, STaIbl paboThl, Bce TpeboBanus T3.

COJZIEP’)KAHUE PABOTDI

Coneprxkanue paboThl 3aKII0YAETCS B U3yYEHUN HACTOSIINX METOANYECKUX yKa-
3aHUI N0 aHAIN3Y UCXOHBIX JaHHBIX TPH MPOEKTUpOoBaHUU POA, obocHOBaHNK
HCXOJHBIX JTaHHBIX, pazpadorke TT3 n nepeunst K/I Ha 3amannyto npernogasare-
JIEM TEMY.

MOPANOK ITPOBEJIEHN A PABOTBI

J1o BBIMOTHEHNS] KOHKPETHOTO 3aanus 1o paszpadorke T3 u nepeuns K|
HEo0XO0JIMMO U3YUUTh HACTOALINE METOJMYECKHE YKa3aHus K padore. 3aTeM
TIOJIYYUTh y TIPETIoiaBaTeNs KOHTPOJIBHYIO TEMY pa3paboTKH (Harpumep, repe-
naroruii 610k PJIC; mukpoc6opka CBY; MmexaHn3M pa3BOpOTa aHTEHHBI;

YCUJINTENb MPOMEXYTOUHON 4acTOThl pueMHuka PJIC; aBToMaTu3upoBaHHbII
HU3MEPUTEITbHBIA KOMIDICKC U T.JI.) U BBITOJTHUTH 3TAIl BHEITHETO MPOSKTUPOBA-
HUS, T.€. 000CHOBATh UCXOHBIC TAHHBIC HA TPOCKTUPOBAHHUE.

PaspabotaTh TeXHUYECKOE 3a/JaHUC HA KOHCTPYHPOBaHue U nepeueHs KJI,

HEOOXOIMMOM J1JIsi U3TOTOBIICHUSI U3/CNHUS TIO 33 JAHHON TeMe pa3pabOoTKH.

COJZIEP’)KAHUE OTYETA

B otuere JOJIXKHBI OBITE MPUBCCHDI:

- KpaTKUe 3aMUCH PE3yIbTATOB U3YUSHHUS UCXOIHBIX MATEPUAIOB U aHAJIH-
3a TMOJIY4SHHOr 0 3aIaHHUs;

- paspabotannoe TT3;

- 000CHOBaHUE UCXOJHBIX JTAHHBIX;
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- DCKM3 WJIA TEXHUUECKUH PUCYHOK ITPOEKTUPYEMOTO M3/, BBIMOTHEH-
HBIA OT PYKH MATKAM KapaHJalioM Ha MUJUTUMETPOBOM Oymare ¢ COOIoeHuEM
OCHOBHBIX MPOITOPIIUI U COTTACOBAHHBIN C MTPENOAaBaTEIEM;

- nepeuens KJI B BUjIE TaOIHIp;

- OTBETHI HA BOIIPOCHI (YCTHO).

KOHTPOJIbHBIE BOITPOCHI

1. Ot vero 3aBuCHT 3(p(HEKTHBHOCTD TPOESKTUPYEMOI CHCTEMBI?

2. Yem ormpezenstoTes (3a1a10TCs1) NCXOAHBIE JaHHbIE sl KOHCTPYHPOBAaHUS
CHCTEMBI JAaHHOTO paHra?

3. Yro Takoe BHyTpeHHHE apameTpsl POA?

4. HazoBuTe OCHOBHBIE 3TAIlbl IPOSKTUPOBAHUS U MOSCHUTE UX CYTh Ha KOH-
KPETHBIX NPHMepax.

5. Uto Takoe ypaBHeHHE CyllecTBOBaHUs n3zenus? [IpuBeanTte npumepsl.

6. Uto Takoe TT3 1 u3 Kakux pa3ieiaoB OHO JOKHO COCTOSTH?

7. IosicauTe, MOPSIIOK COCTABJIEHHS, COTIaCOBAaHMS M yTBep KaeHus T3, ero us-
MEHEHUH.

8. HazoBurte conepxanue ogHOro U3 pasaenos T3.

9. Kakue KOHCTpYKTHBHBIE TPeOOBaHMUS JIOJKHBI OBITH OTpaxkeHsl B T37

10. 17151 9ero Hy>KHa KOHCTPYKTOPY CXEMa AJIEKTPUUECKas WU APYTHUE CXEMBI?
11. Kak cocraBnsercs nepedens KJ1?
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PABOTA Ne2: UICCJIIEZOBAHUE BAPUAHTOB KOHCTPYKIIUU
OYHKIIMOHAJIBHOU AYEUKU MDA

HEJIb PABOTBI: uzyuenue ypoBHel 1 METOI0B KOMIIOHOBKH MDA,
pa3paboTka JByX BapHAHTOB KOHCTPYKIUH (yHK-
LMOHAJILHON stueiiku (D) oMMHAKOBOrO Ha3Haye-
HUs (oMHaKOBas (QYHKIMOHAIBHAS CJIOKHOCTB)
Ha pa3JInYHOM JIEMEHTHOH 0a3e U CPaBHUTEIb-
HBII aHaM3 pa3paboTaHHBIX BAPHAHTOB 10 3a-
JTAHHOMY KOMIUIEKCY KPUTEPHEB.

METOJMYECKHUE YKA3AHIA

Ha coBpemeHHOM 3Tane pa3BUTHS BaKHBIMH 33/1a4aMU SIBIISIOTCS YITydllle-
HHE KauyecTBa pabOThl PaJHO3IEKTPOHHBIX YCTPONCTB C OTHOBPEMEHHBIM TTOBBI-
IIEHHEM MX HaJEKHOCTH, YMEHBIIEHHEM MacCChl, Ta0apUTHBIX pa3MEpOB H TO-
TpeOIIsIeMOl PHEPTUH ITPY MUHUMAJIBHBIX CPOKAX M 3aTpaTax Ha 3Tamax IpoeK-
THUPOBAHMS U POU3BOICTBA AIapaTyphbl.

Iporecc pazsutus MDA 00yciIoBICH TpeOOBAHUSIMH MTOCTOSIHHOTO YCIOXK-
HEHUS! BBITIOTHIEMBIX (DYHKIIMOHAJIBHBIX 3a/1a4 ¥ PacIIMPEeHUEM obJacTeld mpu-
MeHeHwus1. [Ipu aToM (yHKIMOHATIBHAS CI0KHOCTE MDA B CBOIO 04Yepe/h Orpe-
JIETISIET anmnapaTypHyIO CIOKHOCTD K OOBIYHO OIEHUBAETCS YHCIOM CXEMHBIX
WJIN aKTUBHBIX DJIEMEHTOB.

OcHoBHBIE 0c00eHHOCTH MDA - 0TO IJIaHAPHOCTH KOHCTPYKIUH , MaJIble

Macca ¥ radapHThl, BHICOKast HaIS)KHOCTh H JIp.
OnHo U3 BayKHEHIINX 3a4a4 KOHCTpyupoBaHud MOA sBisgeTcs : KOMIIOHOBKA.
[Tox KOMIIOHOBKO#1 B 00111€M CiTydae MOHUMAIOT B3aMMHYIO OpPHUEHTAINIO U31e-
JIMHA OTHOCHUTEHHO JPYT JIpyra B OTPaHUYEHHOM IPOCTPAHCTBE. Y CTaHOBIICHNE
OCHOBHBIX T€OMETPHUYECKHX (DOPM M3JETUH U PACCTOSHUM MEXy Hu! oTpa-
’KaeT KOMIIOHOBOYHast cxeMa. KOMIOHOBOYHAs cxema MOXKET ObITh BBITIOJTHEHA
JIETAIBHO B BHJE COOPOYHOI0 YepTexe, JTUO0 YIPOIIEHHO B BUIE KOMITOHOBOY-
HOT'O 3CKH3a.

[Tpu npoextupoBannt MDA KOMIIOHOBOYHBIE 3CKH3bI 0053aTEIHHO CO-
CTaBJISIOT YK€ Ha dTane pa3paboTku (pyHKIMOHAIBHOM W MPUHIUITHAIBHON
AJIEKTPUUYECKOH cxeMbl MDA, Tak Kak OHH ITO3BOJISIIOT TPOBECTH OPUEHTUPO-
BOYHBIH pacyeT TEIUIOBOI0 peXXnuMa, Mapa3uTHBIX CBS3eH, HAJEKHOCTH U T.1.
[Tpu BEIMOIHEHHH KOMIIOHOBOYHBIX Pa0OT paJNOKOHCTPYKTOP UMEET JIEJI0 C
T€OMETPUUECKUMHU MOJIENISIMH DJIEMEHTOB JJIEKTPHUECKON MPUHINITHAIBHON
CXEMBI, KOTOpbI€ BMECTE C JIETAISIMU HECYIIUX KOHCTPYKIIUH HYXKHO pa3Mec-
TUTH B O'PAaHWYEHHOM IIPOCTPAHCTBE C YUETOM (PYHKIMOHAIBHBIX, MEXaHH-
YECKUX M MHBIX BHJIOB CBSI3€l MEXy HUMHU.
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W3 coBpeMEeHHBIX METOJJOB KOMIOHOBKH MDA MOXHO BBIJEIUTH: MOIYJb-
HBII METONl KOMIOHOBKH. OH OTpa)kaeT OUH U3 OOLIMX MPUHIUIIOB KOHCTPYH-
poBanust POA n npencrasisier co00i COBOKYITHOCTh TAKUX MPHHIMIIOB KOHCT-
PYUPOBaHUS U MPOSKTUPOBAHUS, B OCHOBE KOTOPBIX 3aJI0’KEHO OJTHO olI11ee Tpe-
OOBaHHE: TaK PACUJICHUTD JIIEKTPHUECKYIO CXEMY YCTPONCTB Ha MOIYJIH, YTOOBI
OHM OBUTH KaK (pYHKIMOHAJIBHO, TAK U KOHCTPYKTHBHO 3aKOHYEHHBIMU M YTOOBI
TIPY aTOM MX KOHCTPYKTHBHBIE pa3Mepsl JIMOO OBTOPSUIN IPYT Apyra, T100 ObI-
JIM KpaTHBI OIHUM 0a30BBIM pa3Mepam, T.e. OblIH YHH(UIMPOBaHHBIMU. OOIIMit
MIPU3HAK MOJIYTEHON KOMITOHOBKH - TIPSIMOYTOJIbBHOCTH 00BbEMa M €ro 4acTeH,
YTO YHPOIIAeT CTAHJAPTU3ALUIO MOAYJIEH, MO3BONSET YyCTAHOBUTH 3aKOHOMEP-
HBIE€ COOTHOILEHHS U TUIIOBBIE CONMPSHKEHUS MEXKAY LIENBIMU U OTAEIbHBIMH €r0
JacTAMHU.

YacTHbIE IPUHIHITEI TPOCTPAHCTBEHHOH (00BbEMHOI) M TOBEPXHOCTHOM
(TTaHApHOI) KOMIOHOBKH YCTPOMCTB M MX YacTell pean3yroTCsl COOTBETCTBEH-
HO B OJIOYHOM METOJIc KOMITOHOBKH U B (DYHKIIMOHATBHO-Y3710BOM MeToje. [lep-
BBII U3 METO/IOB OBUT XapaKTepeH elle AJIs arapaTypbl IEPBOTO MOKOJICHHS;
BTOPOI - JUIsl COBPEMEHHOM U repcrneKTuBHOH. OCHOBHAst 0COOEHHOCTH MOCIIE-
HEro COCTOMUT B TOM, UTO MPAKTUUECKH BCE 3JIEMEHThI KOHCTPYKLUI 0Ka3aJI0Ch
BO3MOXKHBIN pa3MeIlaTh Ha OJJHOM MIIOCKOCTHU MPH COM3MEPUMBIX BBICOTaX KOM-
TUIEKTYIOIUX M3enuidi. Kpome Toro, 3ToT MeTo/1 03BOJHI YHH(UIMPOBATh
HEKOTOpPbIe KOMIUIEKTYIOIINE U3ENHs, a TAKKe 00eCIey I BO3MOXXHOCTh aBTO-
MaTHU3alMy KaK caMOoro npouecca KOHCTPYHUPOBAHUS MUKPO3JIEKTPOHHBIX yCT-
POMCTB, TaK U MPOLECC UX U3TOTOBJIEHHS. J[1s1 OOPTOBBIX KOMILIEKCOB CITEIH-
aJIPHOTO Ha3HAYCHUSI, K KOTOPBIM MPEIBSBISIIOTCS 0COOEHHO JKECTKHE TpeboBa-
HUS K 00bEMY, Macce 1 HaJIS)KHOCTH, B HACTOSIIEE BPEMsI MO>KHO paccMaTpH-
BaTh J[Ba IIPUHIMIIA KOMIIOHOBKH: OJIOYHBIH M MOHOOJIOYHBIH.

[Tpu 6110uyHOM NpHUHIMIIE KOMITOHOBKH Kaxa0oe MOV odopmiisiercs B Buzie
HECKOJIbKMX OJIOKOB C 3aIIUTHBIM KOPITYCOM HIJIM 0€3 HEro, KOTOpPBIE MOT'YT yC-
TaHABIIMBATHCS B 00BEME PacCcpe0TOUEHO, HAIPUMEp, B paMaXx PITMOOTCEKOB.
[Tpu MOHOOJIOYHOM MPHHITUITE KOMITOHOBKH MDY KOMITOHYETCSI B OJTHOM Tep-
METHYHOM KOXYX€, T.€. COCPEIOTOYEHHO, a €r0 JaTYUKU U WHAUKATOPBI Paclo-
JIATar0TCs 110 KOPITyCYy 00BbekTa EJI B KaOUHE.

Konctpykuust MDY, kak mpaBuiio, BBIIOIHIETCS ¢ COONIIOJICHUEM He-
papXuuecKoro MNpHUHLUMNA, T.€. MOAPA3AEsAeTCs Ha psAA KOHCTPYKTHBHBIX
YPOBHEH Ka)KAbIH M3 KOTOPBIX XapaKTepHU3YeTcs CIelU(UIECKIMU METoJa-
MU KOMIIOHOBKH. Ha Hu3IIeM CTpyKTypHOM ypOBHE KOHCTpyKuuu MDYV Ha-
xogatcss UC, MCB u HaBecHble DOPD. Cnemyronmii ypoBeHb COCTaBIISIOT
(yHKIIMOHAIbHBIE
sraetiku (DS). 3arem caenyror 6;10ku 1, HakoHen, MDY BrenoM. Takum obpa-
30M MOXKHO BBIJIENIUTH CIIEIYIONIYIO LIENOYKY KOHCTPYKTUBHBIX ypoBHEH MOV

MCB, UC, OP3 —» @S —» bnox —» Komruiekc
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Hawnbornee Tpymoemkoii B mporecce NpOeKTUPOBAHMS M N3TOTOBIICHHS
MDA sBnsercst OS1.

Slueiika — 93TO KOHCTPYKTHBHO 3aKOHYEHHas cOOpOYHas eIWHUIIA,
cocTosIasi i3 MUKPOCXeM, MUKpOCOOPOK, HaBeCHBIX DPD U 351eMEHTOB KOMMY-
TallUl ¥ KOHTPOJIS, YCTAHOBJIECHHBIX HA OAHY MM HECKOJIBKO MEYATHBIX IUIAT.
Suelika, Kak MpaBWIO, HE HMEET CaMOCTOSTEIBHOIO JKCILTyaTallMOHHOIO
HazHaueHus [ 3 |

K sugelixam otHOocaT y3en medatHelii mo I'OCT 20406-75, Ttumosoit
anement 3aMeHbl (TA3) mo TOCT 15971-74 u cy06iOK.

B npornecce nmpoexruposanus @5 HeodxoquMo pemmTh Clieayronue 3aia-

— BBIOpATh BapHAHT KOHCTPYKIUHU SUCHKH;

— OCYIIECTBUTh PALlIOHAJIEHYIO KOMIIOHOBKY KOHCTPYKTHBHO-
TEXHOJIOTHYECKUX 30H Ha MEYaTHBIX IUIaTaxX S4YEHKY;

— BbIOpaTh THIIopasmeps [111;

— ONpEAETUTh THII MJIEKTPUYECKOTO COeIUHUTENS;

— BBIOpATh AJIEMEHTHI KPEIUIEHHsI KOHTPOJIS U (PUKCAINH;

— BbIOpaTh Metoy u3rotoBneHus I111;

— BBIOpaTh KOMIOHOBKY MuKpocxeM, MCB u apyrux OP3 na I111;

— o0ecneYnTh HOpMaJIbHBIE TETUIOBBIE PEXKUMBI;

— 3alUTUTH TYEHKH OT MEXaHUYECKUX NEePEerpy3oK u T.1.

Br100op BapraHTa KOHCTPYKIIUH STYEHKH B OCHOBHOM OIPEJIENSIETCs] TAKTH-
KO-TEXHHYECKUMH TpeOOBaHUSIMH Ha allapaTypy, TpeOOBaHUsIM oOecTieueHHs
3a/IaHHOT0 MTOKa3aTeNsl TEXHOJIOTUYHOCTHY U3/ienus [ 3 | u AeficTByromux
HT/I Ha ee npoekTupoBaHUE U U3TOTOBJICHUE.

I1O cBoemy KOHCTpYKTUBHOMY HazHadeHuto O npenHazHaueHs! As yc-
TAHOBKH B OJIOKH, ITO3TOMY BBIOOp BapHaHTa KOHCTPYKTHBHOTO HCIIOJIHEHHUS
STYEHKH XapaKTepH3yeTcsl BApUaHTOM KOHCTPYKLHMH OJIOKa - pa3beMHasl, KHUX-
Hasl, KacceTHas. [lepBas Hanbosee yacto ucrnons3yercs B MOA. KoHCTpyKTHBHO
SUEMKM OTIMYAIOTCS JpYr OT JApyra TUINOM HECYIIUMX KOHCTPYKUHH. OTO
pasnuuue 3aKII0YaeTcsl B HAJIMYUU WM OTCYTCTBUH, PaMOK, MPEAHA3HAYEHHBIX
JUISL YJIY4IIEHUs 3KCIUTyaTallMOHHBIX IIApaMETPOB, @ B HEKOTOPBIX CIyYasx AJs
WCKIIOUeHHsT JedopMaly s4YeeK, KOTopas BO3HHMKAaeT Kak B Mpolecce
U3TOTOBJIEHHS, TaK U MPH 3KCILTyaTallud MOJ ACHCTBHEM BHEIIHEN CpPeAbl, BbI-
6op BapuaHTa MCHOJIHEHUS SIEHKN — PaMOYHBINH WM Oe3paMOYHBIN - OCYIIECT-
BJISIETCS Ha HAYaJIbHBIX ATAIax IIPOEKTHPOBAHMS, HCXO/ U3 TpeOOBaHUH K Mexa-
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Hu4deckoi mpounocty M1, a Taxke ¢ yueToMm JuUHENHHbIX pazmepos [1I1.
crienuQuKanysi BOSMOXKHBIX BapHaHTOB KoHCTpyKimi d S npuBeneHa Ha
pucl.

KomoTpyruua @f
fAvelixy m1a GIOKOB figefizn mua GnoxoB
PusbenHOf KOHCTPYER— KHWEHO{l KOHOTDYE-
priit’y vt
Pauowroe wenosjHeHue Bespamcusce uenosme- i
suelixn HEe AYelixn
Y
ChsocroponHee pac- JlBycTopoHEHee pacno—
nojomerue JPJ Joxerue 3P3

Puc.1. Knaccuguxanus BO3MOXXHBIX KOHCTpYKni D51

B Hacrosmeit pabote uccnenyrorcest 1 cpaBHUBaOTCS KOHCTpYKIuK DS nByx
TUTIOB. DJIeMEHTHOH 6a3oi dS nmepBoro Tuma sBIISIOTCS KopimycupoBanHbie 1C
IIMPOKOTO MPUMEHEHHUS, a dJIeMeHTHOM 0a3oit DS BToporo Tuma -06ecKOpIyCHbIC
MHUKPOCOOPKH.

@41 nepBoro Tuna npeacTaBiseT coOOl MeYaTHYIO IUIAaTy C KOHTAKTaMH ILIO-
I1aJJKaMH, KOHTAaKTHOW KOJIOZIKOH JUIst KOHTPOJIS, pa3beMOoM (MITH 30HOH KOH-
TaKTHBIX COCTUHUTEIILHBIX IITHIPEH) U DIIEMECHTAMHU MEKbSIUCCUHOTO KperexKa,
Ha KOTOPOH pacrasiHa KOPIyCUPOBaHHBIC MUKPOCXEMBI. J1JIs1 TIOBBIIIICHUST BUOPO-
npoynocry @S nevaTHas nuara MOXKeT OBITh YKpeIyIeHa B MEXaHHIeCKOW OCHO-
Be (pamke).

B 3aBuCHMOCTH OT CIOXKHOCTH TPAaCCHUPOBKH IeyaTHasl IiaTa BHIOMpaeTcs ¢
OJIHOCTOPOHHUM, JIBYCTOPOHHUM EJIN MHOT'OCIIOMHBIM MEYATHHIM MOHTAKOM.
JIst OMHOCTOWHBIX TEYATHBIX IUIAT YacTO MPHUMEHSETCS (ONBIHPOBAHHBINA
crexinorekctonut Mapku C®, retuHakc mapku '@ WM HU3KOYACTOTHBIN
¢onbrupoBanHeil quanekTpuk Mapku H®JI. TommuHa nevaTHOW IIIaThl Jie-
xwuT; B npexaenax 0, 8..3MM U BbIOMpaeTcst a 3aBUCUMOCTH OT 3HAYEHUsI Me-
XaHUYECKUX HArpy3o0K.
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KopnycupoBanusie MC MoryT OBITh pacrionoXeHbl Kak ¢ OJHON CTOPOHEI ITe-
YaTHOM u1aThl (prc.2,a) (47151 MUKPOCXEM IOBBIIIEHHOHN CTENEeHH UHTETPaIiH, a
TaKXKe J1asi KOPITYCOB CO IITHIPEBBIMH BBIBOJIAMH), TaK U C JIBYX CTOPOH (puc.2,6}
(U1 KOPITYCOB ¢ IIaHApHBIMU BbIBomamH). Lllar Mexay maHapHbBIME BBEIBOJAMHA
MHUKPOCXEMBI paBeH 1,25 MM, a MeXly IITBIPEBBIMU - 2,5 MM WK 3 MM.
KopmycupoBannsie IC B MI0CKOCTH MEYaTHON IUTATHI PAacHoONararTcs psiamMu ¢
OIpeIeIEHHBIMY 3a30paMH MEX/ly HUMH B 000MX HanpaBiIeHUsX. Bennmunna
3a30pa 3aBHCHUT OT TUIIA KOPIyca MHKPOCXEMa U OT YUCIIa CJIOEB Me4aTHOMH Iuia-
Th1. KopniycupoBanusie IC n HeoOX0quMble HaBeCHbIe KOMITOHEHTHI pacrioia-
rafoTCsl Ha MEYaTHOH IIaTe B CHEUaIbHON 30He (pHrcC.3), paccTosTHUE KOTOPOM

ot BepxHero kpas I1I1 - ap , 6okoBbIx kpaes I1I1 - ay u HuwxHero kpas I1I1 (tam,

IJIe PacIoyIokeH pa3beM) dp , BHIOUPAIOTCS B COOTBETCTBUM C TPEOOBAHMAMY,

n3noxkeHHsIMuU B [3] u [10] .

[Tpu u3BecTHOM KoOTMuecTBe MUKpocxeM N =n m (r.ze "n" u "m" coorBeT-
CTBEHHO KOJIMYECTBO FTOPU3OHTAIBHBIX U BEPTUKAJIBHBIX PSIIOB MUKPOCXEM

Ha [1I1, pacrionoxeHHBIX ¢ OJJHOM ee CTOpOHBI) miomas [1I1 Tpedbyemas s
ux pasmeitenus ( S ) onpeaensercs CIeyoNMM BbIPAKEHHEM:

S={2acva[nr(a-01k, 3} {acs
+aP+Ct,'|:"“*("’"1)'Kyj '

ax ay - K03 UIMEHT 3a30pa. MEXKIY

s R

=Wt ™Y - MHKpOCXeMaMH;

AX o AY - BennumMHA 3a30pOB MEXKY MHKPOCXEMaM B HAIIPABICHUH OCEH
XuY,;
Yacro, ucxoasd U3 MEXaHU4eCKOW npoyHocTH, pasMepy I1I1 orpannuuBator
pa3zMmepamu:
- npu tomnmuHe 11T paBroii 1,5 MM - 100 x 150 MMm;
- npu tonmuHe 111 paBHOM 2 MM - 125 x 200 mMm. BeicoTa @A (H ) ompenens-
ercst TomuHoi [1I1 - A | BBICOTOH MUKPOCXEMBI - h 1 MUHUMATBHO JIOITYCTH-

MBIM 3330pOM MEXIy HUMH - A3 . B ob1eM ciydae oHa BbipakaeTcs (popMyoit

H = A + i:l. + A‘s
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Ortciozia BeicoTa coeuuuTenbHbIx BTyNok (hpr) Mesxny @5 6yner pasna

hee= H-a = h+a,

BT

MONHBIA 00beM DS ¢ KOHCTPYHPOBAHHOU HAa KOPITYCHPOBAHHBIX MUKPOCXEMax
( Vy) paBen

V;_ = H : S .
B BenmumnHy Vy BXOJUT 3HAYCHUE CYMM OOBEMOB BCEX MUKPOCXEM, a TAKKE
00bEeM, 3aHUMACMBI HECYIITUMU KOHCTPYKIUAMHU, MOHTaXKOM U 3a30POM MEKITY
MHKPOCXEMaMH.
KauectBo komnonoBku @S Hanbosee MOTHO MOXKET OBITh OXapaKTepPH30-

BaHO K03 dunuentom ae3unrerpanu ( ( ), paBHbIM OTHOLIEHHIO CYMMapHOI'0

oonema @S k ee monesHOMy 00beMy V1, KOTOPBII paBeH 00beMY, 3aHUMAEMO-
MY TOJIBKO KOPITyCAMU MUKPOCXEM:

Cl,-_- \/z/\/n 3
rie Vo= h-m a,-a,-ﬂ..

Koappunuent nesunrerpanyn @S Ha kopmycupoBanHeix IC MoxeT OBITH pac-
cunTaH 1o Gopmyie:

4= H-S/(*-Vq)
rae O=1I - 11t OTHOCTOPOHHEN KOMIIOHOBKH;

OL =2 -. JuIsl IBYCTOPOHHEW KOMIIOHOBKH.

KommonoBounas cxema @ Broporo Tuia, CKOHCTpYUpOBaHHBIX Ha Me-
TAITMYECKUX paMKax ¢ mpuMeHeHueM oeckopirycHbix MCB .MoryT ObITh Tpex
BHJIOB: OTHOCTOPOHHHUE, JIBYyCTOPOHHHE U cABOeHHBIE (puc.4). beckopmycHbie
MCB npencraBnstoT coboit rudpumaabie UC, cocTosiue u3 MOII0KeK ¢ TaCCUB-
HBIMH 2JIEMEHTaMH (IPOBOJHUKAMH, PE3UCTOPAMH) U YKPETIJICHHBIMH Ha HUX C
TIOMOIIIBIO Kilest 0eCKOPITYCHBIMM KOMITOHEHTaMH (MHTErPaJIbHBIMU TOJTYIPO-
BOJTHHKOBBIMH CX€MaMH, TpaH3UCTOpaMH, KoHaeHcaTopamu cepun K 10 u T.11.).
Pa3meps! OI0XKEK COOTBETCTBYIOT KPaTHOMY JIEJIEHUIO CTOPOH 0a30BOM 1O~
noxku (60 x 48 mm). Hanbonee pacripocTpaHeHHBIMH SIBISIIOTCS pa3Mephl 24 X
30 Mm. 1 20 x 24 mm.

Bbeckopnycubie MCB ¢ moMOI1IbI0 KOMITAYH/IOB U KJIEEB MPUCOEAUHSIOTCS K
TUTaHKaM MeTaIdeckoi paMkH. [ImaHky K paMKe NpUITanBatoOTCs WU MPH-
BapuBaloTcs. ToMIMHA ITaHKH 00BIYHO BEIOMpaeTcs paBHoH 0,5...1 Mmm. BrI-
COTa paMKH JISKUT B nipeaenax o6... 10 Mm.
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~ 9] 4
1
2
A

Pur. 4. KomnonoBounsie cxembl @S ¢ npumenenrneM 6eckopmycabix MCh
a - OHOCTOPOHHSISE, O - TBYCTOPOHHSIS, B - CIIBOCHHAS:
1 - pamka; 2 - MCB; 3 - III1
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Beicora 6eckopnycabix MCB cocrasister 1,5...2,5 MM, u3 kotopbix 0,5 UM npu-
XOJIUTCS Ha TONIIMHY MX MOUTOXKKH. PeOpa jkeCTKOCTH UMEOT IHUPHUHY 2...3 MM.
Kperenne @51 ocymectBisiercst 0onTaMu U MIIMWIBKAMH, TUAMETPOM 3 MM.
PaMku 1 TTaHKY BBITIONTHSIOTCS (Ppe3epoBaHUEM, IITAMITOBKOM WU TMPEIU3U-
OHHBIM JIUTHEM W3 ATFOMUHHUEBBIX WJTU MarHUEBBIX ciuiaBoB (AMII, AMI, AJT 9,
MA 8 ..).

[Ipu omHOCTOPOHHEW KOMIIOHOBOUHOU cxeme (puc.4,a) Oeckoprycabie MCh
pa3MeInaoTcs Ha MeTaNInYeCKOW paMKe, K MPOTUBOINOIOXKHONW CTOPOHE KOTO-
poil uepe3 U30IUPYIOIIYIO MPOKIAAKY NPUKIEEHA TPACCUPOBOUYHAS MTeYaTHas
mraTta. KoMMyTamms ocymecTBIisieTcsl O TOMOIIBI0 THOKHX MTO30JI0YEHHBIX TTe-
pembruek quamerpom 0,05 MM U ITMHOM OKOJIO 3 MM, MIPONYILIEHHBIX Yepe3
CKBO3HOE OTBEpCTHUE ITaHKaMHU U pamkoi. DS nmeer 30Hy pacnonoxeHus Ha-
BECHBIX KOMIIOHEHTOB ¥ 30HY BBIXOJHBIX KOMMYTAITHOHHBIX IITHIPEH.

[Tpu nBycTOpOHHEH KOMITOHOBOYHOMH cxeMe (puc.4,0) 6eckoprycHsie MCB npu-
KJIEMBAIOTCSA K IUTAHKAM C JBYX CTOPOH. TpaccHpoBOYHas NeyaTHas IiaTa oT-
CYTCTBYET, TaK KakK 3JIEKTPUUECKHE COCMHEHHSI MUKPOCOOPOK B 3TOM CiIydyae
OCYILECTBIISIOTCS] HEITOCPEACTBEHHO C IOMOIIBIO IPOBOAALINX NepeMbluek. B
BEPXHEH U HIDKHEW 30HaX paMKHU B 3TOM CIIy4ac UMEIOTCS MOHTaXKHBIC TIeUaT-
HBIC BCTaBKU. BepXHssa BCTaBKa IS HABECHBIX KOMIIOHEHTOB U KOMMYTAIHU
BTOPOT'O YPOBHS, HHXKHSIS - JIJIS1 30HBI BEIXOTHBIX KOHTAKTHBIX TUIOMNIAIOK MEXb-
s;lueeuHON KoMMyTauuu. KoMmyTaius Mex 1y BepxHel U HUKHEW BCTaBKaMu
OCYIIECTBIISACTCS KI'YTAMUA U3 MUKPOIIPOBOJIOKY MJTH THOKUMHU ITEYaTHHIMU KaOe-
JIIMU, YI0XKCHHBIMH B KAHABKU M MPUKJICCHHBIMU KJICEM - .MACTUKOM.

[Ipu caBOCHHOM KOMIIOHOBOYHOM cxeMe (pkc.4,B) Oeckopmycabie MCB pa3me-
LIAIOTCA Ha IBYX METAJIIMYECKUX paMKaX, KOTOPBIE 3aTEM CKIIEUBAIOTCS MEXAY
coboit yepe3 MIIII 1 TONOMTHUTENFHO CKPEIUISIFOTCS YETHIPbMSI Pa3BajibllOBaH-
HBIMH BTYJIKAMH.

Koaddumment aesuHTerparuu s yKa3aHHBIX BAPUAHTOB KOMIIOHOBOYHBIX
CXeM TpH n > 3 MOXKeT OBITh MIPHOIMKEHHO PACCUUTAH I10 Ceayroniei dop-
myne [3] :

_ ayene(d-ka) e 2-(ap))-[ay'me(me2)ap)rag+a, - by

L-M-N-Qx-Qy.h

riae a, , a - pasmep nopioxkek MCDB B IIOCKOCTH PaMKH;

h - Beicota .CE;

Ap - mmpuHa pedpa KECTKOCTH PAMKH;

aj,ay - pa3Mepbl BEPXHUHN ¥ HIKHEH 30HBI PACTIOIOKCHUS HABECHBIX
KOMITIOHCHTOB ¥ BBIXOJTHBIX KOHTAKTOB;

o - ko3 urmenr, paBHsIii | IS OJJHOCTOPOHHEH KOMITOHOBKU
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U PaBHBIN 2 U1 ABYCTOPOHHEN KOMIIOHOBKHU.

B kauecTBe Ipyrux KpuTepueB Al CPaBHEHUS] KOHCTPYKTUBHBIX BapHaH-
ToB DS OHOI 1 TOM K€ PYHKIMOHAIBEHOMN CIIOKHOCTH M OJTHOTO Ha3HAUCHUS,
KpoMme Kod(pHIneHTa JIe3UHTErpalii, peKOMEHIYETCs CITONIb30BATh!

maccy @S my , KT,
06veM DI Vi, o
VIENBHYIO MacCy sTYCUKH m,’, kr/om’;

Y/ICNIbHYIO MOLLHOCTb paccenBanus - Py, , Br/nm’;

IUIOTHOCTD YIIAKOBKU Y, an/em’.

Jst ompeneneHust o0beMa STYSHKH HYXHO 3HATH €€ Ta0apUThI, KOTOPEIC
OepyTcst U3 COOPOYHOrO YepTexkKa MOCIEe pa3paboTKu U 0 OPMIICHUS KOHCTPYK-
AW,

Pacuer maccer @S mpou3BOAUTCS CYMMHPOBAHUEM MACC OT/ICIBHBIX €€
AJIEMEHTOB, JUTS YeT0 HEOOXOMMO 3HATh MACCY MPUMEHSIEMBIX KOPITYCHPOBaH-
HeIx VIC u 6eckopriycHbix MCB, a Takue pa3beMoB, MCUATHBIX TUIAT, COCIHHU-
TENBHBIX BTYJIOK, PAMOK H T.II.

[TI0THOCTD YIIaKOBKU OTIPEEIISCTCS ITyTEM JCICHUS YUCIIa HICMCHTOB
( N) (byaxkuuonanbHoM cnoxxnoct @) Ha 00bem DS,

VY aenpHast MOITHOCTh PACCEUBAHUS OIIPEIEINIICTCS

P,u, = O,Q’p., /Vg

rae Py -cymmapnas morpe6isemas MOIHOCTE Bcex MUKpocxeM B DS,

Coneprxanue pabOThI

Jlis pa3paboTKy IBYX BapHaHTOB KOHCTPYKIWi DS 1 X cpaBHUTEIHHOTO
aHaIM3a MPEeJIaraloTCsl UCXOIHBIE JaHHBIE B BUJIE CIEAYIOIUX KOAUPOBAaHHBIX
COYETaHUIL:

I 1-5 III 1-6 v 2-5

IT 2-6 v 3-5 VI 3-6.

B xaxnom BapuaHTe 3a/1aHus codeTaHue udp 0003HavaeT couyeTaHue Ba-
PHAHTOB pa3pabOTKH I10 THITY SJIEMEHTHOH 0a3bl M BULy KOMIIOHOBOYHOMW CXe-
MBI, KOTOpBI€ IPUBEACHBI B Ta0J. 1. 3HaUeHNe MPUBEIEHHBIX B TAOJIHIE BETHINH
rapamMeTpoB OTHECEHBI K 0JHOI KoprmycupoBanHoi VC nnu k oqHOM 6eckop-
nycHoi MCB, ycioBHO Ha3bIBa€MBIMU KOHCTPYKTHBHO-TEXHOJIOTMUECKUMHU
enuauiamu (KTE).

@dyHKIMOHABHAS CIIO)KHOCTH BCEX pa3padaThiBaeMbIX BapraHTOB D51
MIPUHATA OMHAKOBOM U paBHOM 2400 311€MEHTOB Ha sUeiiKy.
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MOPANOK ITPOBEJIEHNM A PABOTHI

1. CornacHO ONY4EHHOMY 3aJ[aHUIO U3YYUTh KOHCTPYKTHBHBIE OCOOEHHO-
CTH JIEMEHTHOH 0a3bl.

2. NzyuaTth MeTob1 KOMITIOHOBKU DI 1 0COOEHHOCTH KOHCTPYHPOBAHUS
@4 no HacrosmeMy onucanuro umo [ 3 ] .

3. Pa3zpaborath Bapuant koHcTpykimu O Ha kopmycupoBanHbix KC u
OIPENICIUTH €r0 APPEKTUBHOCTD (KaYeCTBO KOMITOHOBKH).
3.1. lns 3TOro paccuuTaTh MO U3BECTHOM CI0KHOCTH YCTPOICTBA U KOJIUYECTBY
anemenToB B KTE HeoOxonumoe cymMmMapHOe KOJTMYECTBO JIEMEHTOB
(cMm.Tabm.1).
3.2. Jlns 3aJJaHHOT O THIA KOPITyCa MUKPOCXEM, THIA pa3beMa U KOHTPOJIbHON
KOIIOZIKM BEIOpATh 3HAYEHHS BENMYHH dy , 4] , Ap
3.3. OnpenenuTs mar ycTaHOBKM MUKPOCXEM U BEJIMUUHY 3a30pa MEXKIY HUMU.
3.4. OnpeaenuTs YUCIO PSJIOB MUKPOCXEM 10 ocsiM X U Y , a TaK)Ke 3HAYCHUS
koo duumentos 3a3opos Ky , Ky .
3.5.PaccunTath momaap Ne4aTHo riata, He0OOXOqUMYIO ISt pa3MEICHUS
KOPITyCHPOBAHHBIX MUKPOCXEM U BBIOpATh CTAHIAPTHBIC pa3MephI e€.
3.6. BeiOpath MaTepual v TONIIUHY [IEYATHON TUIATHI, 331aThCS BETMYUHOMN BO3-
JIYITHBIX 3230POB MEKIY MHKPOCXEMAaMU, MEX Ty MUKPOCXEMaMH U TICUYATHOH
IUTATOU U T.JI. ¥ PACCUUTATH BHICOTY STYCHKH U BBICOTY COCTUHHUTEILHBIX BTYIIOK
(1St MOCTIeMHUX BHIOPATH MaTepHal U CIIOCO0 KPETUICHMS).
3.7. Ha dopmare 11 MmunnumerpoBoii Oymaru BeIYEpTHTH cOOpOUHBIN uyepTex DS
Ha KOPIYCHPOBAHITBIX MUKPOCXEMaX, a Ha JPYrOM JIMCTE TaKoro e opMaTa
oopmMuTh criennpUKanUIo Ha 3Ty sSUeHKy (MpaBuiia opopMIIeHHs crienuduKa-
un u3noxensl B 'OCT 2.108-68).
3.8. Paccumnrath Maccy paspaboranHoro Bapuanra ®S1. [Ipu pacuere npuHsTH
VACTBHYIO MacCy MeYaTHBIX IUIAT U3 TeTHHAKCA W TEKCTOJIUTA paBHOH 1,4 T/cM
U3 CTEKJIIOTEKCTONUTA U (POJIBrUPOBAHHOr0 MHOTOCIIOMHOIO ANDIIEKTPHKA JIJIST
MIIII (mapxu @AM u ®JIMD, Tommuna oxHoro cios 0,1...0,2 mM) paBHoit 1,85
r/em’; yrenbHyto Maccy Meau (Mapku MM. MI) i natynn (mapku JIC59, JI62,
JI58) paBHoii 8,5 r/cM3; cramm - 8,0 F/CM3; AIIOMUHUEBBIX M MarHUEBBIX CILUIABOB
-3,0 F/CM3; TUTAHOBBIX CILIABOB - 4,5 r/em’
3.9. PaccunTath yaenpHy0 Maccy U MpouHOCTh ynakoBku P51 Ha koprycupo-
BaHUBIX MUKPOCXEMaX.
3.10. PaccunurtaTh CyMMapHYO MOTPEOIIEMYIO MOIITHOCTE M YICTBHYIO pacCceu-
BaeMyr0 MOITHOCTE DS Ha KOPITYCHPOBaHHBIX MUKPOCXEMAaX.
3.11. Onpenenuts 00beM DS 1 nose3HsIii 00bEM MUKPOCXEM; PACCUUTATH KO-
3¢ QUIMEHT Ne3UHTErpaliy; pe3yNIbTaThl pacueTa MoKa3aTh MPernogaBaTellto IIs
MIPOBEPKHU.
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3.12. Pe3ynbraTe pacyeToB 3aHECTH B TaOJL.2.

4. Pazpaborats @S Ha GeckopmycHbix UC, a T.4. pa3paboTaTh 3CKU3 METaUIU-
yeckoit pamku st DS Ha 6eckoprrycHbix MCE (BBIOpaTh reomMeTpuio, Matepua-
JIbI, BUJ MEXbSTYEEUHONH KOMMYTAIINH, pa3Mephl 30H HABECHBIX KOMITOHEHTOB,
YCJIOBHO 33/1aBIINCh UX YUCIIOM, PaBHBIM 0); pe3yJIbTaThl pacuyera IoKa3aTh JUis
MIPOBEPKH PEMNO/IaBaTENIO;

W TIOBTOPHTH ITYHKTHI 3.1-3.4; 3.7-3.12 nHacrosimero pasznena s @5 Ha 6eckop-
ITyCHBIX MUKPOCOOpPKaX.

5. Paccuurath monydeHHbIe U3MEHEHUs! 00bEMa, MacChl, YAEIbHONH MOITHOCTH
paccenBaHus, KOAPQUIIMEHTHI IE3UHTETPALMN 1 TNIOTHOCTH YIIAaKOBKH 000MX
BapuaHTOB KoMIToHOBKU DS u caenath BHIBOABI IO padore.

COAEPXXAHUE OTYETA
1. BapuaHr 3a1aHusl Ha KOHCTPYUPOBAHUE U OTPAKEHUEM HCXOHBIX JAHHBIX,
TIPUBENICHHBIX B Ta0MI. 1.
2. Pacyer myomaay neyaTHON maTkl, o0beMa U Ko3(puImeHTa 1e3NHTErpaui
@4 Ha xopnycupoBanubix HC.
3. Coopounslit ueptex u crienmdukanus O He kopmycuposanHbix UC.

4. PacyerHble (OPMYIBI M PE3YJbTATHl pacueTa Macchl, yAeIbHONW MacChl,
TUTOTHOCTHY YNaKOBKH, MOTPEOIsIEMON MOIITHOCTH M yAEIbHON MOIIHOCTH pac-
ceuBanus O Ha xopmycupoBanssix UC.

5. PacuetHbie (hopMyIIBI M pe3yIbTATHI pacyeTra 00beMa U KO3 PHUIIUEHTHI
nesunTerpaun O Ha 6eckoprnycHbix MCB.

6. Coopounsit ueptéx u crienmdpukanus O Ha 6eckopmycHsrx MCH n me-
TAJUTMYECKON paMKe.

7. PacueTHbie GOpMYIIHI S pe3yJIbTaThl pacueTa Macchl, yAeIbHONW MacChl,
TUIOTHOCTH YNAaKOBKH, NMOTPEOIsIEMON MOIITHOCTH H yAEIbHON MOIIHOCTH pac-
cenBanus @S na 6eckopmycHeix MCB.

8. CBosiHast TabinIa pe3yabTaTOB KOHCTPYHUPOBaHUS MO GopMme 2 T.

9. CpaBHHTENBHBIN aHAIN3 Pa3pabOTaHHBIX BAPUAHTOB KOHCTpYKIHU DS

KOHTPOJIbHBIE BOITPOCHI

1. Yro npexcrasinsier coboit koncTpykiust @S s MDA ?

2. Metonsl 1 ypOBHU KOMIIOHOBKU MDA.

3. Uto Takoe 3meMeHTHas 0a3a I KaXJ0ro ypoBHS KOMIIOHOBKH ?

4. Yro npeacTaBIsIOT OO0 KpUTEPUH ISl CPAaBHUTEIILHOTO aHATN3a BApUAHTOB
KkoHCTpyKuui ® ?

5. Yo Takoe TEXHOJIOTHYHOCTh KOHCTpyKIuu O ?

6. [Touemy ko3 (puIMIEHT AE3UHTErPALIUN MOXKHO CUNTATh OCHOBHBIM KPHTEPH-
€M KayecTBa KOMITOHOBKH.
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Iloxa3aTens KOHCTPYKIUS

Bapuant

Kommuecrso KTE B @4 (mit.)

06bem DS (cm’)

Tone3usiit 06bem KTE B O (cM’)

Koaddunment nesuHTerparmu

Cymmapnas macca KTE (1)

Macca HeCYIIUX KOHCTPYKIHH (T)

Macca @4 (1)

V nenbras Macca DS (r/cv’)

MorHocTb pacceuBanust S (Br)

VY nenpHast MOITHOCTH paccenBaHus D51
(Br/em’) .

InorHoCTh yrakoBkn DS (3:1/cm’)
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PABOTA Ne 3: AHAJIN3 [TIOKA3ATEJIE KAYECTBA

KOHCTPYKIIMU POA

HEJIb PABOTDI: nzyyenue u aHanus noxasaresnen
KauecTBa KOHCTPYKTOPCKUX PEIICHUM
JUIS 3a]laHHBIX Y3710B POA, oneHka ux
TEXHHYECKOT0 YPOBHS U pa3paboTKa
KV.

METOAMYECKUE YKA3AHUA

ITox xauectBoM Jr000ro usaenus cornacuo I'OCT 15467-79 9 nonumaetcst
COBOKYITHOCTH CBOWCTB, OOYCIIOBITUBAIOIINX €TO MPUTOHOCTE YIOBICTBOPSATH
OIpEe ICIICHHBIE IOTPEOHOCTH B COOTBETCTBHUHU C HA3HAYCHUEM.

[Tox cBOMCTBOM H3/ETHS MOHUMAETCS €r0 00BEKTHBHASL 0COOEHHOCTD, TIPOSIB-
JIIOWIASCS IPU CO3IaHUU U DKCIUTyaTalluu.

KonudecTBeHHBIC XapaKTEPUCTHKH CBOWCTB U3CIHS, BXOISIINE B COCTAaB €ro
Ka4ecTBa, PACCMATPUBAEMBbIC IPUMEHHUTEIFHO K OMPE/CIICHHBIM YCIOBUSIM CO3-
JIaHUS ¥ DKCIUTyaTallys 3TOr0 U3JIENHsl, Ha3bIBAIOTCS MOKa3aTeIsIMU KayecTBa.
[TokazaTenu kauecTBa OBIBAIOT eqUMHUYHEIC (AuddepeHITUaTBHBIE), OTHOCSIIIHE-
Csl TOJTBKO K OJJHOMY €T'0 CBOMCTBY; KOMIUICKCHBIC, OTHOCSIIITACCS K HECKOIBKUM
€ro CBOWCTBaM; UHTErpajbHbIE, JAIOIINE COOTHOIIEHHE CYMMAapHOro MOJIE3HOr0
a¢deKxTa OT SKCIUTyaTAIMH U3/ICITUS U 3aTPaT Ha €r0 CO3IaHUE U SKCILTYaTaIHIO;
0a30BbIe, MPUHSATHIC 32 UCXOTHBIC TIPU CPABHUTEIILHBIX OI[CHKaX KayeCTRa.
MeTtoan4eckoii OCHOBOM OTIPEIEICHUs] KAaYeCTBa TEXHUIECKUX OOBEKTOB CITYKAT
METO/Ibl UCCIIeIOBaHUS onepanuii u kpanumerpus [7]. Kanumerpus -3To HOBast
Hay4YHas 00J1acTh, 00BETUHSIONIAS B HACTOSIICE BPEMsI KOJIMICCTBCHHBIC METO-
JIBI OIICHKHU Ka4eCTBa M3JICIUH, HCIIOIBb3yeMbIe 11 00OCHOBAHUS PEIICHU, TIPU-
HUMAaEMBIX MPU YIIPABICHUU KAY€CTBOM U CTaHIAPTU3AIUH.

Bce MeTopl KBaTUMETPHH MOXKHO Pa3/IeUTh HA JBE OCHOBHBIC TPYITIIHL:
nuddepeHIraIbHbIC, TIPUMEHIEMbIC TIPU OI[EHKE MTABHOTO KAYeCTBa; KOM-
IUICKCHBIC, IPUMCHSEMBIC B OOJIBIIIMHCTBE CITYYacB.

KoMIuteKkcHy 0 OIIEHKY KauecTBa MOXKHO pacCMAaTPUBATh KaK JBYXATAITHBIA TIPO-
IIeCC: MEPBEIH 3Tal - OI[CHKA MPOCTHIX CBOWCTB; BTOPO- OIICHKA CJIOKHBIX
CBOICTB BIUIOTH /IO KauecTBa B 1e7IOM. MoJielib KOMITJIEKCHOM OIIEHKH XapakKTe-
PpHU3YET CBSI3b MEKY CBOMCTBAMHU U3JICITUS U AT METOJ] O0hEAUHEHHUSI OIICHOK
OTJICNTEHBIX CBOWCTB B KOMILICKCHYIO OICHKY. [Ipy 3TOM BO3MOXHBI pa3IHIHbIC
KPUTEPHHU Ka4eCTBA TEXHHUYCCKUX 00BEKTOB, BHIPaXKaeMbIC B HATYPAIbHBIX,
CTOMMOCTHBIX U 0e3pa3MepHBIX CIMHUIIAX.
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Bornbioe paznooOpa3ue BXOAIIUX B COCTAB CIOXKHON POA ycTpolicTs, mpubo-
POB, UX crienu(pUKa ¥ MHOXKECTBO ITOKA3aTeIICH, 10 KOTOPBIM MOXKET OBITH TIPO-
W3BEJICHA OIICHKA KA4eCTBa M3/ICNUs, 3aTPYAHSIOT MOTYICHUE PEIICHUS IS
000CHOBaHUS BBIOOPA JyUIIEro BapruaHTa. BaskHoe MecTo B Iporecce IpOoeKTH-
pOBaHUs 3aHUMAET 00ECIICUCHUE KaueCcTBA KOHCTPYKTOPCKUX penieHuil. Tak,
BBIOOp TOKa3aTelieii KauecTBa MpH MPOCKTHPOBAHUH, HATIPUMED, TICUATHBIX IIaT
MIPOM3BOUTCS HA 3TANaX KOMIIOHOBKH, PA3MEIICHUS U TPACCHUPOBKU U3 YHCIIA
cienyronux [6] :
1. TToka3aTenu kauyecTBa KOHCTPYKTOPCKOTO MPOSKTUPOBAHHUSI IIPH KOM-
TTOHOBKE:
- MHHUMAJILHOE YUCIIO CBSA3EH MEKIY MOAYIISIMHU, KOHCTPYKTHBHO Peali-
3YIOIIUMU 33J]AHHYIO CXEMY;
- MHHUMAJILHOE YUCIIO MOJYJICH, CBA3aHHBIX C KAXKIBIM MOIYJIEM;
- HanOoJIee MOTHOE UCTIONH30BAHHE MOYJISL.
2. T1pu pa3MeIeHur MoKa3aTeIIMU KauecTBa SBIISTFOTCS:
- MHHUMAJTbHAS UTHHA BCEX COCIMHCHUI;
- BBITIOJTHCHUE YCIIOBUS, TIPU KOTOPOM JTHHA KaXJIOTO COCIMHEHUS HE JOJIK-
HA TPEBBINIAT 33]JAHHOMN JITHHBI,
- MUHUMAJIbHASI CyMMapHasi JJTHHA COSTUHCHU;
- MHHUMAJILHOE YHUCIIO MIEPECeUCHHI MPOBOTHIKOB;
- MaKCUMAaJIbHAS YIAJICHHOCTh MOIYJICH, MMEIONIUX HAUOOJBIIEe KOIUIECTBO
CBsI3€i.
3. Ha stane TpaccupoBKH ITOKa3aTEIsIMH KA4eCTBA MOT'YT OBITh:
- MUHUMAJTbHASI [UTHHA IPOBOTHUKOB;
- MHHUMAJILHOE HCIIOIh30BAHUE MTEPEMBIUCK, TIEPEXO0/I0B;
- MaKCUMaJIbHAS YIAJICHHOCTh IIPOBOJHUKOB OT BBIBOJIA U IPYTHX TPOBOIHH-
KOB;
- MHHUMAJILHOE YUCIIO UCTIONB3yEMbIX KaHAJIOB;
- MHHUMAJILHOE YUCIIO MACK K OJHOMY KOHTAKTYy.
3HauYeHHsT OCHOBHBIX YAaCTHBIX MOKa3aTelell KauecTBa KOHCTPYHPOBAHUS -
K03(ppUIMEHTHI 3aTIOTHEHHUSI MOHTAKHOM TUIOCKOCTH, IIIOTHOCTH Pa3MEIICHUS,
TPAaCCHPOBKH, 3aIIOIHEHUS] 00beMa, - HEOCPEICTBEHHO CBSI3aHbI C 00ecIIeueHH-
€M Ka4ecTBa IO TEIUIOBOMY PEKUMY, TEXHOJIOTHYHOCTH, U B 3HAYUTEIHHOM CTe-
TIEHU OTPEJIEISIOT €ro OIEHKY.

YacTHBIMU TTOKA3aTENIMU 00CCIICUCHHS TETUTOBBIX PEKUMOB SBJISIFOTCS:
CPEIHETIOBEPXHOCTHAS TEMIIEPATypPa, TEIIOBOH KO3 PUIMEHT, YCIOBUS TEILIO-
CheMa C TIOBEPXHOCTU MOy, YaCTHBIMH MOKA3aTEISIMHA TEXHOJIOTMIHOCTH -
BEPOSTHOCTH TOJHOCTH MOIYISI Tocie K -ro TeXHOIOrH4ecKoro mukia, BeposiT-
HOCTB TOJTHOCTH UCXOJHBIX MaTEPHAJIOB, JIOCTOBEPHOCTh KOHTPOJIS,
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pa3MelneHre MoayJel U MPOBOAHBIX COEAMHEHUH C yI€TOM OrpaHUYEHU Mo
OBICTPOJIEHCTBHIO U TOMEXOYCTOHYHBOCTH.

CocTaB 4acTHBIX NOKa3aTeNIe JUKTyeTcs 3aJadell OLeHKH TEXHUYECKOTro
peIlIeHHs] Ha ATalle aHAJIM3a U CUHTE3a CTPYKTYPbI IPOEKTUPYEMOM KOHCTPYK-
uy. Penrenne 3a1a4 aHamM3a U CHHTE3a HA OCHOBE YaCTHBIX IOKa3aTenel Kade-
CTBa CBSI3aHO C HEOOXOJMMOCTHIO Y4eTa MX 3HAYMMOCTH, B3aMMO3aBUCHMOCTH. B
YCIIOBHSAX MHOXKECTBA MOKa3aTele KauecTBa UCTIONb3YIOTCA METOABI MHOTOKpU-
TepUaTbHOMN ONTUMU3ALUN.

B Hacrosimee BpeMst Hanbosee NPOCTHIMU, M PACIPOCTPAHEHHBIMU SIBIISI-
FOTCSI METO/IbI OLIEHKU KauecTBa, OCHOBAHHBIE HA TEOPHUH A IUTUBHOM MOJIE3HO-
CTH.

IloHsiTHE KpUTEPHSI KauecTBAa BBOAUTCS JUIsSl CYXACHUS O CTEIIEHU COOT-
BETCTBHS TEXHHMYECKOT0 00BEKTa ero HazHayeHuro. HeoOXxonmumocTs B HeM BO3-
HHUKAET TaK, IJI€ €CTh BO3SMOXKHOCTh KaKOT0-JTM0O0 BBIOOpaA 32 CUET IPENIOUTEHHS
OJTHOT'O TOTOBOT'O MJIM MBICITUMOTO 00BEKTa HEKOTOPHIM ApyruM. [1pu aTom
IperonIaraeTcs BO3MOXHOCTb BHIOOpPa 00BEKTOB U3 HEKOTOPOH COBOKYITHOCTH.
Takum 06pa3om, NCTIOIB30BaHKUE KPUTEPHS TIPEIIoNaraeT IpoLeaypy BeICTpan-
BaHUA 00BEKTOB HEKOTOPOTO KJIacCa B OIPE/ENEeHHYIO0 II0CIeA0BaTENbHOCTh B
COOTBETCTBHUH CO CTENEHBIO0 UX OTHOCUTEIHLHOIO IPEAIOUTEHHS.

B nanpHeiiem xkputepreM KadecTBa Oy/eM CUHMTATH JIFOOOH allrOpUTM,
HO3BOJIAIONIUN YIOPSI0YUTH OOBEKTHI ONPEEIEHHOI0 KJIacca B 3aJaHHbIE YC-
JIOBUSAX MPUMEHEHUS [0 NPUHIMIY "mydmie-xyxe".

O0s13aTeNBbHBIM YCIIOBHEM ITPABIIIBHOTO PELIEHHsI 3a/1a4H 10 OIIEHKE Ka-
YecTBa SIBJISIETCS IPaBUIBHBIN BHIOOp ee Kputepus. HenpaBuinbHbIi BEIOOP KpH-
TepHUs NPUBEAET K HETOUHOMY PELICHUIO 3a1a4t.

Cy1ecTByeT BO3MOXXHOCTh OJIHO3HAYHO OIPE/ENIATh 3HAUSHUs TI000r0
TIOKa3aTessl KaYeCTBa U3 CPAaBHUBAEMBIX 00bEKTOB. TakuM 00pa3oM, KasKabli
00BEKT MOXKET OBITH MpeJICTaBIEH BEKTOPOM (TOYKOI) B M - MEPHOM IIPOCTPaH-
CTBE €ro NoKa3aTeseH.

3amaua BEIOOpA JIYUIIETO BApUAHTa MOXKET OCYILECTBIISATHCS, HAIIPUMeEp,
TAKUMH JABYMS CIIOCOOaMH, IIPHYEM U B TOM U B IPYrOM CIIydae ONpeAesIeTcs
CTETIEHb BJIMSHUS OTJIEJIBHOIO MOKa3aTeNs Ha KauecTBO ycTpoiicTBa. I1epBbrii
Croco0 mpesnonaraeT, 4YTo NoKa3aTead PaH)KUPOBAHBI 110 BAYKHOCTH B P
MIPENOYTEHHs], HA OCHOBE KOTOPOr0 MPOBOJUTCS IOCIE0BATEIbHAS ONTUMU3a-
UL,

INpeumymecTBOM 3TOrO Cocoda ABIAETCA TO, YTO B JJAHHOM CIydae

MPUHUMAIOTCA OAUHAKOBBIC PACCTOSAHUA MCKY IMOKA3aTCIsAMU Xj Ha 1mKajie
OECHHOCTH.

Penienue 3amaun MOXeT ObITH TOIYYSHO, €CITH HA OCHOBE OI[CHOK 3HaYe-
HHH OT/ICNBHBIX MOKa3aTeNei MoMyYnuTh OOLIYIO OL[EHKY 00beKTa. ITOT CrIocod
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OCHOBaH Ha BBEJICHUN OTHOIICHMS SKBUBAJIECHTHOCTH MEXAY TOYKaMH 111 -
MCPHOT'O IPOCTPAHCTBA ToKa3aTese KauecTBa K I[efICTBPITeJII)HLIMPI qyucCJIaMH.
Takum o6pa30M, OILICHKY Ka4yeCTBa 00BbeKTa MOKHO MOJy4uTh, BBEAA OJHO3HAY-

HYIO (l)yHKHI/IIO (P(XJ), KOTOpas CTaBUT B COOTBETCTBUC KAXKIOMY O6’BeKTy BMC-

CTO M - MEPHOTO BEKTOpa OLEHOK X={Xj}, j=1...1M CKaIsPHYIO OLEHKY, TI0CIIE
4ero 3ajgaydya BBI60pa " ynopsaao4mMBaHus peiacTcs O4CBUIHBIM o6pa30M
. (2) 1) 2)
L)

Jx > () - x T x
(2} (1) xu}

; i P — =
P(«") = f(x ) : - 1\;
B i
i " (7 Uy o
g 2t G = e T
0
.o L2y (3) (1) £/
f(x ) 2¥(x") - = Z7X .

dyHkmst Q(Xj) KomKHA GbITH HEPEPBIBHOM, a IIOKA3ATeNH JUIsl IIPUBE/Ie-
HUS UX K 0€3pa3MepHOMY BULY TOJDKHBI ObITh HOpMHUPOBaHbI. COMOCTaBUMOCTh
BITUSTHHSL KaXJIOTO MOKA3aTelsl Ha BEIMIMHY 3TOH QyHKIMH Oymer oOecreucHa,
€CJIM U3MEHEeHUsI KaXKJI0ro U3 0e3pa3MepHBIX 3HAYCHUI HHTEHCUBHOCTEH MOKa-
3arenei OKaXyTcsl OOUMHU

0<X<l1

B obuiem cirydae vicrionb3yemast It 3TOH 1Ien (QYHKIUS OIHCHIBAETCS
BBIpa)KEHHEM BHA:

fix) = P (x5, %)

rae \J/j 3HaUMMOCTb - BEC J - IO TIOKa3aTers;

X - HOpMHUPOBaHHOE 3HaueHue | - ro nokasarens. Cormacao [OCT 15467-
79 k03 dunUEeHT BeCOMOCTH IOKa3aTeId KauecTBa -3TO KONMYECTBEHHAs Xapak-
TEpUCTHKA 3HAYMMOCTH JIaHHOTO TIOKa3aTes sl Ka4eCTBa NPOAYKIMU CPEH, APY-
TUX IOoKa3aTesell ee kauecTsa.

Taxum 0Opa3oM, IpU OLIEHKE KayecTBa IpeAronaraercs 3aaanue koaddu-
LIMEHTOB BaYKHOCTH ITOKa3aTesyield, 00pa3yrolye Tak Ha3bIBaeMblil BEKTOp BECO-
MOCTH

3
Q=¥ Yo Y Ye]
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[Tpu TakoM NoOzIX0/1e HEKOTOPOE MPEANOYTEHHE OT/AaeTCsl 00Jiee BaXKHBIM ITOKa-
3aTeNsM C IIOMOIIBIO B3BEIIEHHOM LieneBoi DyHKIUY.

OnHUM U3 METOJI0B NEPEX0a OT BEKTOPHOMN BEIMUMHBI K CKAJISIPHOM SIBJIS-
€Tcs UCIOJIb30BaHUE HOPMBI BEKTOPA. JTa CTPYKTYpa JaeT U3BECTHYIO JIMHEN-
HYIO JOpPMY CpeTHEB3BEILIEHHOTO apH(PMETHIECKOTr0o

“P(xj): %l}fJ.k],J .

n
2 Y, =4 .

j = !
YacTo BecTpeuaromyecs B IUTEpaType Apyrie GopMbl LeNeBhIX (GYHKIUH, Takue
KaK CpeHEB3BELIEHHOTI'O T€OMETPHUYECKOT0, CPEIHEB3BEIIEHHOT0 TapMOHHIYe-
CKOT'0. C TIOMOIIBIO MPOCTEHIINX MPeo0pa30BaHUMI CBOAATCS K CPEAHEB3BEIICH-
HOMY apU(QMETHIECKOMY.

HenocraTok Merosa B3BEIIEHHBIX CYMM 3aKJIIOYaeTCsl B HEOrPaHUYEHHOH *
BO3MO)KHOCTH, KOMITEHCAIIMA YMEHBIIEHHUs Ka4eCTBa M0 OJIHOMY MOKa3aTeIto
YBEIMYEHUEM KadeCTBa IO IPyromy.

OpHUM 13 Ba)KHBIX BOIIPOCOB, PEIIAEMBIX IPH IIOCTPOSHUH KPUTEPHS Ka-
yectBa POA, siBisieTcsl BBIOOP HOMEHKJIATYpHI TIOKa3aTesel, XapaKTepHu3yIorX
€ro COOTBETCTBUE LIETIEBOMY HAa3HAUCHHUIO.

Bocnone3yeMmcst mokasaTeneM ypoBHS MUHHATIOPU3ALMU YCTPOUCTB o ,
MIOHUMas IO/l HUM CTENEHb HACBHIIEHHOCTHU alnapaTypbl HHTETPUPOBAaHHBIMU

anemenTaM (0 < o < 1). Torna uis oneHku kauectsa POA B MUKPO3JIEKTPOH-
HOM HUCIIOJIHEHUH I1eJ1ecO00pa3HO BBIOpATh Te OKa3aTelld KauecTBa, KOTOPhIE B

Haubonblel crenenu 3aBucar ot Lo . Kauecrso POA U moxkHO npercrasuth B
BUZIE

’
U: j,(‘)\)(‘;, V: (_,W) )
rae -A, G,V, C, W - nokasatenu Haie;xHOCTH, Macchl, rabapuTOB, CTOMMOCTH

U 10TPE6ISIEMOM MOIHOCTH cOOTBETCTBeHHO. Ouenno, uto A =f1( o)

;G=t(1o); V =3( 1o); C =tfa( po); W =f5( Wo), T.€. kauecto PDA smnsercs

(G yHKIMEH YpOBHSI MHUHUATIOPU3AITUH

U=F( po)
pudeM OONBIIEMY YPOBHIO MUHUATIOPU3AIUN COOTBETCTBYET JIYUIIIee KaYeCTBO
YCTpOICTBA.

OrnpezieneHne BaXHOCTH (Beca) OTAEIBHBIX TIOKa3aTelnel X
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Bo3MoxHBI pa3ianuHble MOIXO0/bI K UX ONpENeIeHUIO: JUPEKTUBHBIHN, cTa-
TUCTUYECKHUM, CTOMMOCTHOM, aHATUTUYECKUI 1 dBpUCTHUECKUA. BecoBbie KO-

3G UIMEHTH ] XapaKTepU3yroT COOTHOLIEHHS MEK/Y TTOKA3aTeNsaM Xj Mo UX
BKJIaJIy B OOIIYIO MOJIE3HOCTh BapHaHTa, a QYHKIIUH TOJIC3HOCTH OT/CIBHBIX

nokasareseii ((X;) U3MepSIOTCS 110 OHOI MKale

J
0 <= 1 (xj} .é I .
HpI/I HUCIIOJIB30BAHUH CTOMMOCTHOI'O ME€TOAA CUUTACTCA, UTO KO3(1)(1)I/IHI/IGHT “Be-

ca” Y (j=1, 2 ... m) aBnsercs MOHOTOHHO Bo3pacTarouieil pyHkuuei ot apry-
MeHTa Sj , BBIPXKaIOIIEro AEHEeXHbIEe WIN TPYIOBbIE 3aTPaThl, HEOOXOMMEbIE
JUIsl 00€CTIeYeH sl CyIIeCTBOBAHMUS j-I'O CBOHCTBA, T.€. MOYKHO MPUHATH
pos i
- m
a1t

K aHanuTHYeCKHM OTHOCSTCS METOIbI, /ISl KOTOPHIX HE TpeOyeTcsl HuKa-
KOM JIOTIOTHUTENFHOM MH(OpMAIMU K TOMY, YTO COJIEPKUTCS B CAMUX 3HAUCHH-
SIX TIOKa3aTesied U JOIMyCTUMBIX 00JIacTsIX UX npuMeHeHus. Hanpumep, neneBas
HAIPaBJICHHOCTh YCTPONCTBA OTPa)KE€Ha B TEXHUUECKUX YCIOBUSIX, KOTOPHIE B
KOHEYHOM CUeTe SIBJISIFOTCSI OTPaHUUEHHUSIMH, HaKJIaIbIBaEMbIMHA Ha OCHOBHEIE
BapbUpyeMbI€ I0KA3aTeNIN YCTPOUCTBA U OrpaHUYMBAONINE UX cHU3Y. CBepxy
9TH TIOKa3aTeNn OrpaHUueHBI BO3SMOKHOCTSIMHU MX TEXHUYECKOH pealln3arluy.

B Hacrosiee BpeMst Hanboblee pacpoOCTpaHeHNE HAIIA IBPUCTHYE-
CKHE METO[IbI, K KOTOPBIM OTHOCSITCS BCE METO/IbI, CBSI3aHHBIE C YUETOM MHEHHN
TPYNITBl CHEIUATUCTOB (3KCIEPTOB), T.€. 3TO CHOCOOBI MPUHATHUS PELISHUH, 1C-
TIOJTH3 YIOIIUE 0O0OICHHBINA YeTOBEYCCKHIMA OITBIT.

Jnst olenku ypoBHs kadectBa POA B coorBerctBum ¢ ECKJI (T'OCT
2.116-71) cocraBisitorest “KapThl TEXHUYECKOTO YPOBHS M Ka4eCTBa MPOIYK-
™ (KY).

ITon ouenxoit Texauueckoro ypoBHs npoaykuuu cornacHo I'OCT 15467-79 no-
HUMAaeTCsl COBOKYITHOCTD OIEpalivi, BKIIOYAIOIIasi BHIOOp HOMEHKIIATYPHI ITOKa-
3aTeliel, XapaKTEpU3YIONINX TEXHUYECKOE COBEPIIEHCTBO OLIEHMBAEMOH IIPO-
IYKIMY, oIpeeeHre 3HaUeHUH 3TUX [oKa3aTeNel U comocTaBleHue UX ¢ 6a30-
BBIMH.

TexHuueckuil ypoBeHb NPOAYKIUH, B T.4. POA, 3TO OTHOCUTENbHAS Xa-
paKTepUCTUKA KauecTBa NPOIYKLIUU, OCHOBAHHAS HAa COMOCTABJIECHUH 3HAYCHUI
MOKa3aTesel, XapaKTepU3YIOIIUX TEXHUYECKOE COBEPIIEHCTBO OLIEHHBAEMOit
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MIPOAYKITUH C COOTBETCTBYIONIMMU 0Aa30BEIMH 3HAUCHUSIMH.
B KV ans POA, B yacTHOCTH, YKa3bIBAIOTCS CIEAYIONIME TOKA3aTeNH Ka-
YecTBa:
- TIOKa3aTeJIn Ha3HAYCHUS;
- HaJEKHOCTH;
- TEXHOJIOTUYHOCTH;
- TIOKa3aTeNu )PrOHOMHUYECKHUE;
- DCTETHYECKHE;
- CTaHIAPTU3AlUH U yHU(DHUKAIINY;
- TIOKa3aTeNlu MaTeHTHO-IPaBOBbIE;
- DKOHOMHYECKHUE U JIp.
DTH MOKa3aTeIN BBISBIISIOTCA B IIPOLECCE MPOSKTUPOBAHUS POA.

Kaxplii mokaszartesb KauecTBe, TakK jKe Kak U cBoricTBa POA, konuuect-
BEHHO OI[CHUBACTCS OJHUM WJIA HECKOJILKUMU TapaMeTpaMu WK K03 GUImeH-
Tamu. P nokaszaTenei kauecTBa HEMIOCPEACTBEHHO SIBJSETCS CBOMCTBAMH KOH-
CTPYKIMHU (3CTETUICCKHE, TEXHOIOTMICCKUMA, CTAHAAPTH3AIMS U YHU(DUKAIIUS 1
JIp.), @ OCTAJIbHBIC YaCTHYHO OMPEICIIIOTCS KOHCTPYKIIMEH HAPSTY C CHCTEMO-,
CXEMOTEXHUYECKUMHU U TEXHOJIOTHYECKUMU PEUICHUSIMU.

Tak npu aHanu3e BapMaHTOB KOMIIOHOBOK M KOHCTpYKLUii POA cnexyer
HCIIOJIB30BATh MTApaMETPhI ¥ KO3 PHUIIUCHTHI IO CIICTYIONIMM BHIAM ITOKa3aTe-
JIel KavecTBa:

1. ITo KOMIIOHOBOYHBIM ITOKa3aTeNsIM (4acTh IToKa3zaTesnel kauecta POA
0 HA3HAYCHUIO, MPAKTHYCCKA HE 3aBUCSIIUX OT CXEMHOTro perieHus POA):

- m - Macca KOHCTPYKIIUH, KT

-V - 00ByM, aM;

-n=N/V - [IIOTHOCTb MOHTaXa, CM ",

rae N - KOJTM4eCTBO 3JIEKTPOPAIN0JIEMEHTOB. BXOAALIUX B IPUHIIUNUAATILHYIO
ANEKTPUYECKYIO cXxeMy POA;

N

- Ky = 2 m;/ m - ko> pumenT ucnons30Banus Maccsl, Tae m; - Macea i -ro
paauo3neMeHTa*;

- m,=m /N - 3KBUBaJICHTHAsI Macca OJHOTO JIEKTPOPATUOIICMEHTA;

-V,=V/N - 3KBUBAJICHTHBIA 00BEM OTHOTO JICKTPOPATHOIICMEHTA.

- K, =2 V;/V - koodpduument ucnonssosanus odbema, rie V; -
00BeM i-To 3eKTpopaauoieMenTa®; (cM. crp.37)

* 3HaueHHE M;,. OEPETCs U3 CIIPABOYHHMKOB M KATATIOIOB HA ANIEKTPOpa-
JTHO3JIEMEHTBI; 3HAUE€HHE Vi BBIYKUCIISETCS 10 rabapUTHBIM pa3MepaM 3JIEMEHTOB
0e3 yueTa BBIBOJIOB.
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2. ITo moka3artensiM TeXHOJIOTMYHOCTH:

-Kes = Qe / Qo= 1- Qs / Qo - koadpdpumment c6opuocty, rae Qgs - ko-
JIMYECTBO, Macca WM CTOMMOCTh CHEIM(PHUIMPYEMBIX COCTaBHBIX YacTel, BXO-
JIIIMX HEMOCPEJACTBEHHO B pacCMaTpUBAEMOE U3JIENINE U 3aMUCAHHBIX B pa3fe-
abl crienmdukanuu: “Kommekcsr”, “Coopounsie equuunbl”’, "CraHnapTHbIE
m3nenus", "Tpoune uznenus" u "Komruiektsr";

Qc6 - KOMMUECTBO, Macca WM CTOMMOCTB JIETANleil 1 MAaTEPHAIOB, BXOISIIMX
B COCTaB M3JeNHs MO pasjenam crnerudukammu: "leramu", "CtanmapTHbie u3jie-
qus", "[Ipoune usnenua" u "mMarepuanist";

Qo - ob1mee KOMMUYECTBO, MAacca WM CTOMMOCTh COCTABHBIX 4acTell u3/enus,
ompeessieMoe 1o Gopmyie:

Go= Qes + -Q_:J

- g1 = T/B - ynensnas tpynoemkocts, rie T - obuias Tpy0eMKOCTh TIPOH3-
BOJICTBA, HOPMO-4achl; B - OCHOBHOI mapameTp NPOAYKIUY; €CIIU OLIEHUBAETCS
TEeXHOJIOrM4HOCTh POA, T0 3a B B 3aBHCcHMMOCTH OT HazHaueHus POA mpuxuma-
0T JTAJIGHOCTH JIEHCTBHS, YYBCTBUTEILHOCTD, TOUHOCTh, OBICTPOACHCTBHE H T.11.;

- g = m/B - ynenbnas matepuanoemMkocts.
3. 1o mokazarensiM CTaHAAPTU3ALMU U YHU(DUKALIN
-Kip = 1-2g / 26 - K03 QuLMEHT IPUMEHAEMOCTH [0 THIIOPa3MepaM, T/I€ -

206 - 00IIee KOIMUECTBO TUIIOPA3MEPOB COCTABHBIX YACTEH,
206 = Zer T 2 + z:y

31€eCh Zer , Zy , 2o - KOIIMYECTBO THIOPa3MepPOB (IO3HIMIA B CHENU(UKAIIIAX )
COOTBETCTBEHHO CTAaH/IAPTU30BAHHBIX, YHU(PHUIIMPOBAHHBIX U OPUTUHAIHHBIX
COCTaBHBIX YaCTEeH;

- Kipn = (206N - ZoN ) / Zog N - KOIDQULMEHT IPUMEHAEMOCTH 10 COCTaB-
HBIM YaCTAM U3JIENHNS], THE Lo N — OOIIEE UMCIO COCTABHBIX YaCTeH B U3/IEIHM;
2o N - O0IIIEe YHCIIO0 OPUTHHATEHBIX COCTABHBIX YacTel B M3JENNN;

- K =206 N / Zog - K0dDUIEEHT TOBTOPAEMOCTH;

-Ke=(Cop-Co) / Cog - CTOMMOCTHO# KO((PUIMEHT TIPHMEHIEMOCTH,

rae Cog - croumocts uzaenus B nenom, pyd; Co, - CTOMMOCTh OpUTHHAIBHBIX
COCTaBHBIX YacTell u3ienus, pyo.
4. Tlo naTeHTHO-MIPABOBBIM MOKA3ATENISIM:

- Ki; = Cu3 / Cog - koo dpumment natenrroit 3ammtsy, rae Cy, - cron-
MOCTb COCTaBHBIX YaCTE€Hl U 2JIEMEHTOB U3/IEJIUs, 3AIIUIIEHHBIX aBTOPCKUMU
CBUJICTEILCTBAMU U ITATCHTAMH;

K = ( Cos — Char ) / Co5 — K03 pHUIUCHT TATEHTHON YHUCTOTEHI,
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re Cyar — CTOMMOCTB COCTaBHBIX YacTed U 3JIEMEHTOB, MOMAIAIONIUX O] AeH-
CTBHE MATCHTOB, UCKITIOYUTEIHHOTO MPaBa Ha U300PETCHUE MPOMBINUICHHBIX
00pas3IioB, a TAKXKE CBUICTEIHLCTB HA TOBAPHBIC 3HAKH, KOTOPHIE 3aPETHCTPUPO-
BaHbI B CTPaHE WU TPYIIIE CTPaH, Ky/a MPeAnojaraercs SKCopT MpO yKIUH.

B cocraB spronoMuueckux nokaszaTesiel BXOJSAT TMTHEHUYECKUE, aHTPOIIO-
METpUYeCKUe, (PU3HOTIOTUYCCKUE U TICHX O(PU3HOIOTHIECKUE TIOKA3aTEeNId. DTH
MOKa3aTeIN XapaKTEPU3yloT COOTBETCTBUE U3JIENHUSI CAHUTAPHO-TUTHEHUYECKUM
HOpMaM, YCIOBUSM JKU3HEACATEIILHOCTH U PabOTOCITOCOOHOCTH YEJIOBEKA COOT-
BETCTBHE U3enus popMe Tena u (GU3UOJOrHISCKUM CBOWCTBAM YEIOBEKA U
0COOEHHOCTSIM (DYHKITHOHUPOBAHUS OPTaHOB YYBCTB, COOTBETCTBUE H3ICIUS
TICHX OJIOTTYECKUM OCOOCHHOCTSIM YEJIOBEKA.

DcTeTuuecKue Moka3aTesld XapakTepu3yloT TaKhe CBOMCTBA, KaK BbIpas3u-
TEJIbHOCTh, OPUTUHATILHOCTh, TAPMOHUYHOCTD, LIEJIOCTHOCTh, COOTBETCTBHE Cpe-
Jie, MOJIe, CTUJIIO U T.I.

YPOBEHb 3PrOHOMUYECKUX U ICTETUUECKUX MOKa3aTeNel onpenensercs
9KCIEPTAMH, CIICITUATU3UPYIOIIUMUCS B TAHHOW OTPACITH MPOMBIIUICHHOCTH, TI0
CIeIHAaTbHO pa3paboTaHHON ITKaJIe OIEHOK B Oaliiax.

Crenyer UMETh B BUJLY, UTO 3/1€Ch HE MPUBEICH psJl MOKa3aTeneil kauecTBa
10 Ha3HAYEHHUIO, M0 HAJIS)KHOCTU U CTOUMOCTH B CBSI3U C TEM, YTO ITH MOKa3aTe-
JIM Hapsily ¢ KOHCTpyKuued POA, onpenenstoTcs CUCTEMO- U CXEMOTEXHUYe-
CKUMU PEIICHUSIMH.

MeTtonbl onpeenieHus nokazareiei kauecTBa

1. 3MepurenbHbIil METOJ ONpeesieHus oKa3aTeaed kayecTBa - METOJ, OCyIIe-
CTBJIIEMBIN HA OCHOBE TEXHUYECKUX CPEJCTB U3MEPEHUSI.

2. PerucrpaltmoHHbIH, OCYIIIECTBIIIEMBIN Ha OCHOBE HAOIOACHUS | MTOJICUETa
YHCIIa ONpeJIeNICHHBIX COOBITHH, ITPEAMETOB WM 3aTpar.

3. PacueTHsIi, oCyIIECTBISEMBII HA OCHOBA UCIIOJIB30BaHUS TEOPETUUECKUX WU
SMIMPUYECKUX 3aBUCUMOCTEN IOoKa3aTesell kKauecTBa OT ee apaMeTpOB.

4. OpraHonenTHYECKHii, OCYIECTBIIIEMbIIl HA OCHOBE aHAJIN3a BOCHPUSATHH Op-
TaHOB YYBCTB, IIPH 3TOM METO/I€ IPUMEHSIOT OaIbHYIO CHCTEMY OLIEHKH ITOKa-
3aTeliel;

5. Comonoruyeckuii, ocyniecTBIsIeMbIi Ha OCHOBE cOOpa 1 aHaJIn3a MHEHHUH
(haKTHYECKUX MM BO3MOXKHBIX OTpeduTeneii POA.

6. DKCIepTHBIH, OCYIECTBIAEMBIN HA OCHOBE PELLICHUS, IPUHIUMAEMOT0 JKCIIep-
TaMH, T.€. Ha y4eTe MHEHHUH IPYyNITbl BEICOKOKBAIN(UIIMPOBAHHBIX CIICIIHAIIH-
CTOB-JKCIIEPTOB, CBSI3aHHBIX C pa3pabOTKOM, IPOM3BOACTBOM M COBITOM JIJAHHOT'O
Buga POA.
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YPOBGHB KadyeCTBa U3ACIIUA B O6IJ_I3M CJIydac€ OICHUBACTCA CPAaBHCHUCM KO-
JIMYECTBEHHBIX IOKA3aTelIed KauecTBa paccMaTpuBacMoOro u3aeiiusAa € rnmoxkasare-
JIAMU I[efICTByIOH_IeFO CcTaHJgapTa Ujin aHaJJIOTUYHOT'O o6pa3ua - OTaJIOHA, BBIITYC-
KacMoOro OT€¢4c€CTBCHHbIM HJIN 3apy6€)KHI>IM npeaAnpusaATUCM.

HpI/I CpaBHCHUHN BAPHUAHTOB KOHCTPYKIHNHU CICAYCT OLICHUBATL IMOKA3aTCIN
Ka4yeCTBa 3TUX BAPUAHTOB Z[I/I(l)(l)epeHHI/IaJ'IBHBIM, KOMIIJICKCHBIM WJIM CMCIIaH-
HBIM MCTOJIOM.

HpI/I Z[I/I(l)(l)epeHHI/IaJ'IBHOM MCTOAC OUCHKY HAJ0 MPOU3BOJAUTH ITYTEM COIIOC-
TaBJICHUS €IUHAYHBIX ITOKa3aTeleh KauecTBa CpaBHUBACMbIX H3JICTTUN MCKIY
c000i1 uiu ¢ nokasarejsiMu, YCTAHOBJICHHBIMU TEXHUYCCKUMU YCIIOBUAMHA SUmM
CcTaHJgapTamMu. OrneHka YPOBHA Ka4€CTBAa 5TUM MCTOJOM 3aKJIIFOYACTCA B BbIYUC-
JICHUMH 3HAYEHWH OTHOCUTEILHEIX ITOKa3aTelei gi

gi:Pi/Pi6 nim gi:Pi(S/Pi

rae P; - 3HaueHue noxasaTens OLEHUBAEMOTO U3CIIHS;
P;s - 3Hauenue 6a30BoOro nokasarens (3TaNoHa WM HopM 1o TY wiu cras-
napry);
i=1,2,3... - KOIMYECTBO MOKA3aTEIEH.

[epByto dopmysty cieqyeT MpuMeHsTh, Korja yBeandenue P; cBuierenser-
BYET 00 yITy4lIEeHHH KadyecTBa M3/eiusl (INIOTHOCTh MOHTa)Ka, YPOBEHb CTaHIap-
TU3aIMH, K03((PUIHUEHTH! HCIIONB30BaHUS MAaCcChl U 00beMa | T.JI.), BTOPYIO -
KOr/la yMeHbIlIeHHne P;. cBHIeTeNbCTBYET 00 YIyqllIeHUH KauecTBa (MaTepHano-
€MKOCTb, YIeJIbHasl TPYA0EMKOCTb | JIp.).

B pe3ynbTaTe pacueToB MOXET OKa3aThCA, UTO:

1) Bce gi>=1;

2) Bce g; <= 1;

3) wactp g>=1, a yactp g; <=I.

B nepBoM cnyyae ypoBeHb KauecTBa olleHHBaeMoil POA He Hike kauecTBa
9TaJIOHa, BO BTOPOM - HIKE. B TpeTbeM ciryuae JUist IPUHSATHS pelieHus] Heo0Xo-
JIUMO HUCIIONIb30BaTh KOMIUIEKCHBIN METO]I OLEHKH, KOTOPBII 3aKIr0uaeTcs B
HaXO0XJIeHHU 0000IIEHHO0 TIOKa3aTelst ypoBHs KauecTBa. J{iist pa3HBIX BUIOB
POA MoryT ucnons3oBaThesl pa3IndyHble KOMIIEKCHBIE MToKa3aTenu. Yare apy-
THX UCIIONIb3YIOT UHTErpajbHbIN Moka3aTenb K, 1 koMmiekcHsIi mokasarens K

K,=I1/(3c*+3u),

rae [1- cymmapHsblil onesnsiit 3¢ dexr, pyo.;
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3« - KalmUTaJabHEIC 3aTPaThl, Pyo.;
3, - 3KCIUTyaTalMOHHBIC 3aTPATHI, PYO.;

DOTUM NOKa3aTesleM yI00HO I0JIb30BaThCs MPU OLEHKE YPOBHS KadecTBa BCei
PDA.

S
K = 2 K il (3 i >
riae K; - koadduimert BecoMocTu Isl i -T0 OTHOCHTEBHOTO MoKa3a Tens. K;
ycraHaBnuBaroTcs orpacieBbiMiu HHU Ha onpeneneHHbIN nepuos BpeMeHU.

CMelaHHbIH METOJI OIIEHKU KauecTBa OCHOBAH Ha OJJHOBPEMEHHOM HC-
TIOJTb30BaHUH €IMHUYHBIX M KOMIUIEKCHBIX IOKa3artenei kadecrsa. [1pu cme-
IIIaHHOM METOJIE OLIEHKH KadecTBa fl.,, HaJ0 00bEAMHNUTD B TPYMITBI U TS KaX-
JI0ii TpYMITBI HAWTH KOMIITIEKCHBIH nokaszarens K (j - Homep rpynmsr). Ha
ocHoBe K olieHnBaroT ypoBeHb kadecTa u3aenus AudbepeHyanbHbIM
METO/IOM (TIpH HEOOXOJJMMOCTH MOYKHO BOCITOJIb30BATHCS SKCIIEPTHBIM METO-
JIOM).

KoMrunekcHbI MeTo/| OIIEHKH KayecTBa OCHOBAH Ha UCIIONB30BAHUH
KOMIUIEKCHBIX TIOKa3aTeJel KauecTna.

[Tpu BRIONTHEHWY 33aJaHUs CHaYaJla HE0OXOIMMO BOCIIONB30BATHCS (-
(epeHnmanbHEIM MeTonoM. Ecii B pe3ynbrare pacyera yacTth S, okaxercs
Gombie 1, a yacTh — MEHBIIIE, TO, UCTIONb3Ys 3aJaHHBIE BECOBBIE
koo dunmenTs! K;, cnemyer paccuutaTh KOMILIEKCHBIH MToKa3arens kadectBa K

COJZIEP)KAHUE . PABOTHI

HcxomHpIMy JAHHBIMU JIJIS BRITIOTHEHUSI PA0OTHI SIBIISTIOTCS 2 BApUAHTA
YepTEIKEH OTHOrO U TOTO XKE Y3714, BBIMOIHCHHBIX 0 OJHOM U3 MPEIBITYIINX
paboT TaHHOW AMCITUTUIMHBI M BECOBBIE KO PHUIIMESHTHI TTOKa3aTenell KauecTBa
JUTSL KOHKPETHBIX YCIIOBUH 3KCILTyaTallUu.

[Ipu BEIMONHEHUA PAOOTHI HEOOXOTMIMO H3yIUTh OCHOBHEIC ITOJIOKEHUS
10 OlLIEHKE KauecTBa u3jienui, B T.4. POA, onpenenuts nepedeHs nokasarene
KayecTBa KOHCTPYKITUH MPETOKEHHOTO (PYHKITHOHAIBHOT'O Y3JIa M MPOU3BECTH
pacueT mokas3aTesei KauyecTBa KaxXI0ro KOHCTPYKTUBHOTO PEIICHUS y3ia.
OLieHUTh YPOBEHb KauecTBa KOHCTPYKIUU y3ia. CocraButh oTueT U KY.

[Tpu 3TOM HOMEHKJIaTypa IoKa3aTellei KauecTBa JOJDKHA BHIOMPATHCS C
YYETOM €€ HEOOXOMUMOCTH U JJOCTATOYHOCTH JUIS OLICHKU YPOBHS Ka4ecTBa
PDA.

MOPANOK ITPOBEJIEHN A PABOTHI

CornacHo MOJYUYCHHOMY 3aJIaHUI0 CIICAYCT.
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- U3YYUTHh KOHCTPYKTHBHBIC OCOOCHHOCTH Y3I1a;

- U3y4YUTb MOKA3aTeNIM Ka4eCcTBa U METO/IbI UX OLEHKHU MO HACTOSIIEMY
onucanuro u [ 1...9 J;

- ONpeNeNIUTh HOMEHKIIATYPY IOKa3aTeNnel KauecTBa Uil 3aJaHHOTO y3I1a,
HCXOJIS U3 YCJIOBUSI HEOOXOAMMOCTH M IOCTATOYHOCTH TOYHOCTH JIJISI OIICHKU
yYpoBHS KauecTBa POA;

- YCTaHOBUTbH HOMEHKJIATYpy IOKa3aTeNel KauecTBa, COrJIacoBaTh €€ C
TIperno/iaBaTesIeM H, BOCIIONB30BABIINCH (pOpMyIiaMH, TPOU3BECTH pacyeT MMoKa-
3arenei s 000MX BapUAHTOB KOHCTPYKTUBHOTO BHITIONHEHUS y3i1a. OICHUTD
TEXHUYECKHUN YPOBEHb

- IPOAHAIM3UPOBATH KAUE€CTBO 3aJaHHBIX BAPUAHTOB KOHCTPYKIUU Y3114,
CPaBHHUB UX ITO0 BEIOPAHHBIM TIOKA3ATENISIM;

- COCTaBUTb OTYET ¢ BBIBOJIAMU U PEKOMEHIALIUSAMH.

COJIEP’)KAHUE OTYETA

Or4er momkeH ObITh opopmiieH B cootBercTBHH ¢ TpeboBarusamu ['OCT k
BBINOJHEHUIO TEKCTOBBIX JIOKYMEHTOB. TEKCT OT4YeTra JOJDKEH COJepiKaTh; -
WCXOJIHBIE JEHHBIC Ul BBINOJHEHHs pPabOTHl (ABa BapuaHTa KOHCTPYKIHH
OJTHOT'O M TOT'0 )K€ y3J1a, OTJIMYAIOIIUECS IPYT OT Jpyra);

- HEOOXO/IMMBIE OTIPE/IeTICHNS] TEPMHUHOB;
- Ha3BaHMe, 0003HAUEHNUS U pacueTHbIE POPMYITBI BceX KO PHUIIMESHTOB,
10 KOTOPBIM ITPOU3BOUTCS OIIEHKA YPOBHS Ka4eCTBA, MX B3aUMOCBSI3b C COOT-
BETCTBYIOIINMH MOKA3aTEISIMU KauecTBa;
- CBOJIHYIO TaONHILy pe3y/bTaToB pacyera rokasaresield KauecTBa JAByX
BapHaHTOB KOHCTPYKIUH;
- CpaBHUTEINIBHBIA aHAJIM3 MTOKa3aTesel KauecTBa JIByX BapUaHTOB KOHCTPYKIIHH
3aJJaHHOTO Y3J1a;
- OLIEHKY TEXHUUYECKOT0 YPOBHS BHIOPAHHOTO BApHAHTA,;
- BBIBO/IBI M PEKOMEH/IAIIHY;
- KV.
KOHTPOJIbHBIE BOITPOCHI

UYro Takoe Ka4ecTBO U3AeIus?

2.Kaxum o0pazom KoHCTpyKIust POA Bimsier Ha kauectBo POA?
KakoBa HOMEHKJIaTypa OCHOBHBIX IIOKa3aTeIel KauecTBa H3/EIHs

4. Kakue CymecTByrOT METOABI ONpEEICHNUS MTOKa3aTeNnel kadyecTsa?
Kaxumu meronamu orieHrUBaeTca ypoBeHb kauecTBa POA?

bl el e
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6. HazoBure k03(h(hUIMEHTHI, OMHUCHIBAIOIINE TEXHOJIOTHYHOCTh KOHCTPYKIMH
POA.

7. Kak cootHOCsTCS M1y cO00 mapameTpbl KOHCTpYKIMK POA u mokaszarenu
KadecTBa?

8. 1o xakuM Moka3aTensaM KauecTBa KOHCTPYKIUU POA MOXHO yCTaHOBUTh
YpOBEHb KauecTBa KOMIIOHOBKHU?

9. Yro Takoe TeXHUYECKUN ypoBeHb POA?

10. YTo nOHUMAIOT MO OLIEHKOW TEXHUUECKOT0 YPOBHA?

11. Yro Takoe "kapTa TEXHUYECKOTO YPOBHS U KadecTBa Mpoaykiuu'"?
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