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BBEJIEHUE

HucuuninuHa «CucTeMbl aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS AJIEK-
TpoHHBIX cpeacTB» («CAIIP DC») 3annmaeT Beayliee MeCTO B MPOIECCE MOJTr0-
TOBKH MH>KeHEpOB. [Ipu n3ydeHuu 3Toi AUCIUIUIMHBI CTaBATCA 3a4a4u HOpMH-
POBaHMSl y CTYJICHTOB TEXHUYECKOTO MBIIIICHHUS, 00y4eHUs Oy yLINX HHKEHEPOB
IPAaKTUYECKUM HaBbIKAM MH)XEHEPHBIX METO/0B IPOEKTUPOBAHUS, pacueTa, Mo-
JIEpPHU3AINH, TEXHUYECKOTO 00eCTIeUeHUs U IPOU3BOACTBEHHOMN peatn3aluy n3ze-
Ui Ha HOBOM »neMeHTHOM 6a3e ¢ mpumeHeHueM CAIIP. C nenbio 3akperuieHus
YKa3aHHBIX HaBBIKOB BBIMOJIHAETCS KYpPCOBOW MPOEKT, KOTOPBIN SBISIETCS BaXKHBIM
ATAliOM KOHCTPYKTOPCKO-TEXHOJIOTUYECKOM IMOATOTOBKH CTYJEHTOB, HEOOXOAM-
MBIM JJIs1 YCHEIIHOM paboThl HaJl AUIJIOMHBIM IIPOEKTOM.

KypcoBoii npoekT kak (hopMa TeKyIeil aTTecTalyy 00y4arouxcs pu 0CBO-
€HHUHU COJEPKaHUsl 00pa30BaATEIbHBIX IPOTPAMM BhICIIEro oOpa3oBaHus | crynenu
SBJISIETCS BUJOM CAMOCTOSTENIbHOM pabOoThl 00y4aroIuxcs, NpeACTaBIsIOIEH Co-
OOl pelieHrne KOHCTPYKTOPCKOW WJIM TEXHOJOTMYECKOW 3aJauu M0 H3yyaeMou
y4€0HOW JUCLMIUTMHE COOTBETCTBUU C YCTAHOBJIEHHBIMHU K KypPCOBOMY MPOEKTY
TpeOOBaAHUSIMU.



1 Heab 1 321a41 KyPCOBOI0 NPOEKTHPOBAHUS

[{esb KypCOBOTO MPOEKTUPOBAHUS: CUCTEMATH3ALINS U 3aKPEIJIEHUE TEOPE-
TUYECKHUX 3HAHUN CTYJICHTOB 110 OCHOBHBIM pa3jieiaM JUCIUIIINHBL, YTIyOJeHHOe
H3y4YEHHUE METOUK ITpoeKTUpoBaHus neuaTHbX mat (I111); monmydyeHue npakruye-
CKHX HaBBIKOB pa0OTHI ¢ KOHCTPYKTOPCKOM TOKYMEHTAIMEH, CHCTEMaMHU TOCyIap-
CTBEHHBIX M OTPACJIEBBIX CTAHJAPTOB, HOPMATUBHO-TEXHUYECKOW JIOKYMEHTALIUEW;
0000IIIeHNEe ¥ aHAJTA3 PE3YIbTATOB, MOJYUYECHHBIX IPYTUMHU pa3pabOTIMKaMH.

[Ipu BBINOTHEHUH KYPCOBOTO MPOEKTA PEIIAOTCS 3a/1a4l ONTUMAJIBHOTO
KOHCTPYMPOBAHUS MEYATHBIX IJIaT HA 06a3€ TUIIOBBIX METOJUK C MIPUMEHEHHEM
CAITIP u apyroro nmpukiIaJHOTO IporpaMmmMHoro obecrnedenns. OCHOBHBIMU 3aa-
YyaMH SIBJISIOTCS:

— 3aKpervieHue, yriayOJieHre U CUCTeMaTh3alus 3HAaHUH U KOHCTPYKTOP-
CKMX HABBIKOB, IOJIYYCHHBIX ITPU U3YUYEHUN TEOPETUUECKUX U CIICIIUATIbHBIX CXE-
MOTEXHUYECKUX, KOHCTPYKTOPCKUX U TEXHOJIOTHYECKUX TUCIUILINH;

— OCBOCHHUE COBPEMEHHBIX METOJIOB aBTOMATU3HUPOBAHHOTO ITPOECKTUPOBA-
Hus DC ¢ UCTIOJIB30BAHUEM CPEJICTB BHIUUCIUTEILHON TEXHUKH;

— TpuoOpeTeHHe OmnbITa padoThl CO CTaHJAAPTaMU, HOPMATHUBHO-CITPABOY-
HOW ¥ TEXHUYECKOU IOKYMEHTAIEH;

— OBJIaJICHUE HaBBIKaMU 0()OPMIICHUS KOHCTPYKTOPCKOM IOKyMEHTAIlUH
B cooTBeTcTBHHM ¢ TpeboBanussMu ECKJI, 'OCT u npyroit HopMaTUBHO-TEXHHUYE-
CKOM JJOKYMEHTAIIUEH;

— BBIPa0OTKA HAaBBIKOB 00OCHOBAHUS MHKEHEPHO-TEXHUYECKUX PEIICHUI
B PACUETHO-TIOSICHUTEIIbHOW 3aIHUCKE;

— TOJArOTOBKA CTYAECHTA K IUIJIOMHOMY ITPOEKTUPOBAHUIO U K MIOCIEAYIO-
IEMY CAMOCTOSITEIIBHOMY PEIICHUIO CIIOXKHBIX KOMIIEKCHBIX KOHCTPYKTOPCKUX
3a/1a4 Mpy paboTe Ha MPEANPUATHIX OTPACIIH.



2 OcHOBHBIE TPeOOBAHUSA K KYPCOBOMY MPOEKTY

2.1 TemaTuKka KypcoBOIo NpOeKTHPOBAHMS

Kypcosoii npoekt no aucuuruinae «CAIIP 9Cy» gomxeH npeacTaBisTh co-
00l pellieHre KOMITJIEKCHON MHXKEHEPHO-TEXHUUECKOW 3a]1a4M, OTPaXKaroIei crie-
upuKy padboTel HHXKeHepa. TeMbl MPOEKTOB MOTYT OXBaThIBaTh BCE pa3HOOOpa-
3ue coBpeMeHHbIX JC, omnpezensieMoe uX PyHKIIMOHAIbHBIM Ha3HAUEHUEM, TEX-
HUYECKOM CIIOXKHOCTBIO, YCIOBUSMH MIPOU3BOJCTBA U SKCIUTyaTaluu U Ap. OCHOB-
HOE BHUMAHHE ITPU 3TOM JIOJDKHO yaenATbes DC, MOCTPOCHHBIM Ha COBPEMEHHOM
AIIEMEHTHOU 0a3e U KOHTPOJUIEpax.

OOBEKTOM KypCOBOT'O IPOEKTUPOBAHUS MOKET OBITh CXEMOTEXHUYECKH
Y KOHCTPYKTUBHO 3aKOHUYEeHHOE DC, IpeIHa3HauYCHHOE 11 CAMOCTOATEIIBHOTO
WJIU IOJTYMHEHHOTO NTpuMeHeHus. [IpuMepoM Takux 0ObEKTOB MOXKET OBITH Te-
yaTHBIN y3en. JlomyckaroTcst TeMbl IO pa3padoTKe PyHKIMOHAIBHBIX Y3J10B O-
BBIILIEHHOM CI0XKHOCTHU: CyOOJIOKOB, IIEYaTHBIX y3JI0B C MUKPOCXEMaMHU BBICOKOM
CTEIIEHU UHTETPaLUu.

[IpenmeToM KypcOBOTrO MPOEKTUPOBAHUS SIBISIETCS Pa3padOTKa HOBOM KOH-
CTPYKLMH IIEYaTHOTO y3J1a WM MOJEPHU3ALU YKE CYIECTBYIOIIETO Ha YPOBHE
TEXHUYECKOT'0 IIPOEKTA C BKIFOUEHHUEM AIIEMEHTOB 3CKU3HOIO MMPOEKTUPOBAHUS.

[IpumepHble TeMbl KypcoBbIX IpOoeKTOB 10 «CATIP DCx»:

1. IlpoekTtHpoBaHue MeYaTHOM MJIATHl TEHEPATOPA.

2. TIpoexTupoBaHHe MEUYATHOM TIATHl YCTPONCTBA YIPABICHUS CIICIIHAITb-
HBIM TEXHOJIOTMYECKUM 000pYA0BaHUEM C IPUMEHEHUEM MUKPOIIPOLIECCOPOB.

3. IIpoexTupoBaHKE MEUaTHOM MIIATHI OcIILIOrpada.

4. TlpoexTHpoBaHHE MEYATHOH MIAThl 6JI0Ka aBTOHOMHOTO IMUTAHUSI.

5. IIpoexTupoBaHHe MeYaTHOM MJIATHl YCTPOMUCTBA FPYIIOBOTO yIIpaBJe-
HUSA ITYJIbTaMH.

6. IlpoexTupoBaHuUE MEUYATHOM MIIATHI JIA3EPHOTO YCTPONCTBA CUMTHIBA-
HUs MH(OopMaIuu.

7. TIpoexkTupoBaHME IEYATHON TUIATHI YCTPOUCTBA PETUCTPAIIUU U CUUTHI-
BaHUs rpadudecKoil HHPOPMAIIHH.

2.2 3ajaHne HA KYPCOBOe IPOEKTUPOBAHNE U UCXOAHbIE IaHHbIE

Tembl KypcOBBIX MPOEKTOB pa3padaThIBalOTCs Ha Kadeape U yTBEp KIat0TCs
3aBeAYIOIIUM Kadeapoil 1o Hayaia ceMecTpa, B KOTOPOM MPEAYCMOTPEHO UX BbI-
MOJIHEHUE B COOTBETCTBUHU C YYEOHBIM IJIAHOM I10 CIIEHUAIbHOCTH.
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OOyuaroiuiics BripaBe BbIOpaTh TEMY KypCOBOI'O MPOEKTA U3 YKUCIa YTBEP-
XKJIEHHBIX Ha Kadeape Wi CaMOCTOATENILHO MPEATIOKHUTH TEMY KypCOBOTO MTPOEKTA
c 00OCHOBAaHHUEM €€ 11eJIeCO00Pa3HOCTH.

3ajaHue 1Mo KypcoBoMy MPOEKTY JOJKHO OBITh BBIJIAHO 00yYaromeMycst
B OYHOM (popMe MOTyUeHHUs BBICIIEr0 0Opa30BaHUs B NIEPBBIC JIBE HEACIU MOCE
Hayvaljia CeMecTpa, B KOTOPOM Y4eOHBIMH IJIAHAMH OH MPEAYCMOTPEH.

3amaHue 1Mo KypCOBOMY MPOEKTY BBIIACTCS UHIUBUAYATBHO U JIOJKHO CO-
Jep>KaTh KOHKPETHOE Ha3BAHHUE TEMbI, HEOOX0IMMbIE€ UCXOJIHbIE TaHHbIE, 00BEM
U CoJIepKaHUE OCHOBHOMW U rpauiecKoil yacTeid, KaJleH1apHblid rpaduK BBIMOJ-
HEHUS 3TAroB padOThI HAaJl KyPCOBBIM MTPOSKTOM.

3agaHue 1o KypCcOBOMY MPOEKTY MOAMUCHIBACTCA PYKOBOJUTENIEM KYpPCOBOTO
IpoeKTa U 00yUaroLUMCs, TaTUPYETCs THEM BbLAAUU U YTBEP)K/1aeTCs 3aBEIyIO-
UM Kadepoi.

B 3ananue Ha KypcoBO€ MPOEKTUPOBAHNE BKIIIOUAIOTCS:

1. Tema npoekra.

2. Cpoku cjauu CTYyJJ€HTOM 3aKOHYEHHOTO ITPOEKTA.

3. HcxonHble TaHHBIE K TPOEKTY.

4. CopepxaHHe pacueTHO-MOSICHUTEIFHOM 3aMUCKH (TTepeUeHb MO IeKa-
X pa3pabOTKe BOIPOCOB).

5. llepeuens rpadguueckoro matepuaia.

6. Kanenmapusrit rpaduk paboTHl HaJ MTPOEKTOM.

Hcxoaabie JaHHBIE 715 IPOSKTUPOBAHUS:

— Ha3HaueHue pa3padaTbIBa€MOro U3/EJus, BHITOIHAEMbIE (PYHKIINU;

— TMPUHLUIMAIbHAS SJIEKTPUUECKas CXeMa ¢ yKa3aHHEM XapaKTepPUCTHK Mac-
CUBHBIX 3JIEMEHTOB U THUIIOB aKTUBHBIX 3JIEMEHTOB. MOr'yT OBITh YKa3aHbl JJICK-
TpPUUYECKHUE MapaMeTphl U3/eNus U TEXHUUeCKHe TpeboBaHus (ObICTpOAEHCTBIE,
YaCTOTHBIN JHMAIa30H, MOIIHOCTh, Pa3PSAHOCTD | T. I1.);

— KJIMMaTHYeCKHE YCIOBHS DKCIUTyaTallMu: KJIACC U KaTEropus KJIMMaTH-
YECKOTO UCIIOJIHEHUS;

— MEXaHMYECKHUE YCIOBHUS: YAAphl U BUOpAIMU MPH SKCIUTyaTalluy U TPaHC-
HOPTHPOBKE.

2.3 Conep:xxanue U 00beM KypCcOBOI0 MPOEKTAa

KypcoBoii npoeKT 10JKeH CoAepKaTh: paCYeTHO-TEOPETUIECKYIO YaCTh, MO-
MEIIAeMYIO B TIOSICHUTEIILHON 3aMHCKE, U TPaPUIECKYIO YacTh, IPEICTABICHHYIO
KOMILUIEKTOM YEPTEXKEH.



Cmpykmypa nosacnumenvnou 3anucku. I1py n30xeHuu MaTepuaa B 1o-
SICHUTEJIbHOM 3alMCKe PEKOMEHIyeTCsl COOI0ATh CIEAYIOUIYIO II0CIEe10BATEb-
HOCTB Pa3JIeJIoB:

— THUTyJIbHBIN JIACT.

3amaHue Ha KypcOBOE MPOEKTUPOBAHUE.

— CopepxaHnue.

— Bsenenue.

— O030p aHAIOTMYHBIX Pa3pabOTOK W aHAIM3 TEXHUYECKOTO YPOBHS pa3-
pabaThIBAEMOI0 U3/IEITHSI.

— Ananu3 TpeOoBaHUI TEXHUUECKOTO 331aHUS U BBIOOP Cpebl MPOSKTUPO-
BaHMUS MEYATHOM MJIATHI.

— Bp100p 1 000CHOBaHKE MPUMEHAEMOW 31EMEHTHOU 0a3bl.

— Co3aHue UHTETPUPOBAHHBIX OUOIHNOTEK.

— IIpoexTupoBaHuE 3MEKTPUUECKON CXEMBI.

— Pa3paboTka KOHCTPYKIINH MEYaTHON TUIATHI.

— Br160p, 060cHOBaHKE CITOCOOOB AJIEKTPOMOHTAXKA.

— Pa3paboTka KOHCTPYKIIMH MEYaTHOTO y3Ja.

— KoncrpykTopckue pacuersl. Pacuer 00beMHO-KOMIIOHOBOYHBIX XapaKTe-
PUCTHK U37enus. Pacuer 31eMEeHTOB IeYaTHOTO MOHTAXKa.

— BBIBOIBI U 3aKITIOUCHHE.

— CHOHMCOK HUCIOJIb30BAHHBIX HCTOYHUKOB.

— Ilpunoxenus.

Ilepeuens epagpuueckozo mamepuana. B cocraB rpaguueckoil 4acT Kyp-
COBOT'O MPOEKTA BXOJSAT:

— CX€Ma dJIEKTPUYECKas IPUHUMUITNAIbHAS, IEPEUYEHD 3JIEMEHTOB,;

— YEepTEeXkK MEeYaTHOM IJIATHI;

— CcOOpOYHBIN YepTEXK MEUATHOTO y3I1a, ClieHUPUKALNS y37a.

OO0muit 00beM pacueTHO-TIOSICHUTEILHON 3anucKu coctaBisgeT 20-25 c.
['paduueckas yacTh NpoeKkTa BKIHOYAET KOMILUIEKT YepTeKel Ha pa3padaTbiBae-
MYI0 KOHCTPYKIMIO 00BEMOM HE MEHEE 3 JTUCTOB.

KypcoBoii mpoeKT, BHITTOJIHEHHBIN B MTOJIHOM 00beMe U JIOMYIIEHHBIN K 3a-
LIMTE, TPEAOCTABIACTCA HA 3alIUTY B MANKE-CKOPOCIIMBATEIE I B IEPEILIE-
TEHHOM BHJIE.

OTBETCTBEHHOCTD 32 CBOCBPEMEHHOE BbINOJIHEHNE rpa¢uKka KypcoBoro npoek-
THPOBAHMSA, IPUHATHIC PEeLICHUs U NMPAaBWIBLHOCTH BCeX JaHHBIX HeceT 00y4a-
B jommiicad — aBTOpP KypCOBOI'O IPOEKTA.
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2.4 Opranu3anmsi KypcoBOro NpOoeKTHPOBAHUS M 3alIUTA MPOEKTA

Ha Brimonnenue kypcoBoro npoekta o aucuuriinie «CAIIP 9Cy» yue6-
HBIM TUIAHOM OTBOJUTCS nipuMepHO 13 Henenb. PaboTa Ham KypCcOBBIM MPOEKTOM
ABJISIETCSA CAMOCTOSITENILHOM pabOTOM CTY/IEHTa, TPOBOAUMOM MO PyKOBOJICTBOM
Y KOHTPOJIEM PYKOBOIUTENSI IPOESKTUPOBAaHUS. B yCTaHOBIEHHBIE paCIMCAHUEM
JTHU ¥ 4achl CTYACHT KOHCYJIBTUPYETCS Y CBOEr0 pyKoBoaUTENs. OOBIYHO BpeMs pa-
00ThI HaJl KYpCOBBIM ITPOEKTOM pa3zouBaeTcs Ha ATarnbl. [locie 3aBepiienus omnpe-
JICJICHHOTO 3Tarla MPOEKTUPOBAHMSI CIIEAYET OKOHYATENIbHO O(DOPMUTH TEKCTOBYIO
U TpauecKyro TOKYMEHTAIIHIO.

OObeM BBITIOJIHEHHOU CTYAEHTOM pabOThI 110 KAKIOMY ATAIly OLIEHUBAETCSI
PYKOBOAUTEIEM IPOSKTUPOBAHHUS B IPOLIEHTaX OT 00IIEero o0bemMa mpoeKTUPO-
BaHMs. SIBKa CTYJIEHTOB Ha ONIPOLEHTOBKH CTPOTO 00s13aTENbHA U YUYUTHIBAETCS
IIpU 3alIUTE MPOEKTA.

OdopmiieHHBIN KypCOBOM MPOEKT CAACTCS CTYJAEHTOM PYKOBOAMUTEIIO HA IIPO-
BEPKY He M03/IHee YeM 3a / JHell 10 HA3HAYEHHOI'0 CPOKAa 3aIMThI.

IIpu ycnoBuY NMOJIOKUTEIBHON OLEHKHU COAEP)KAHUS KypCOBOTO IIPOEKTA
Y COOTBETCTBUS TpeOOBaHUAM OPOPMIIEHNUS Ha TUTYJIBHOM JINCTE KYPCOBOT'O ITPO-
€KTa PYKOBOJIUTEIb POCTABIISET 3AMKUCh «K 3AIIUTEN.

B cnydae He3HAUUTENBHBIX 3aMEYAHHUM K BBIIIOJHEHHOMY KYpPCOBOMY ITIPO-
€KTy PYKOBOJUTENb MPOCTABISIET 3aMUCh «K 3aIIUTE C JOPAOOTKOMN».

[Ipu nmpoBepke U OLIEHUBAHUH KYPCOBOTO IPOEKTA YUUTHIBAKOTCA: COAEP-
YKaHHE, aKTYaJIbHOCTb, CTENIEHb CAMOCTOSITEIbHOCTH, OPUTHHAIIBHOCTH BBIBOJIOB
¥ IIPEJUIOKEHHI, KaueCTBO UCIOIb3YEMOr0 MaTepualla, ypoBeHb IpaMOTHOCTH (00-
UK U TPOPECCUOHANBHBIIN ), MPAaBUIBHOCTh U KOPPEKTHOCThH PACu€TOB, IPABUJIIb-
HOCTb O(DOPMIIEHUS] KypPCOBOTO MPOEKTA.

KypcoBo#i MpOeKT, BHINOITHEHHBIN HE B COOTBETCTBUH C METOINYECKUMU YKa-
3aHUSMM 10 BBIIIOJHEHHUIO KYPCOBOTO MPOEKTA, BO3BpaALIaeTCs 00ydaromemMycs
Ha 10pabOTKYy, MPU 3TOM PYKOBOJUTENIEM IPOCTABIISETCS 3alIUCh HA TUTYJIHLHOM
JMCTE KypCOBOI'0 MPOEKTA «Ha T0pabOTKY», a IOCIIE yCTPaHEHHsI HEJOCTAaTKOB Kyp-
COBOM MPOEKT MPEICTABIIACTCS HAa MOBTOPHYIO MMPOBEPKY.

B ciIyvae, €CJIM nmpeacTraBja€Hbl HECKOJbKO KYPCOBBIX MPOCKTOB ¢ WICHTUYHBIM
COACPIKAHUEM, UYTO HE OTPAKAECT CTCIMCHU CAMOCTOATEC/IbHOCTH BBINMMOJIHCHHUSA KYP-

B COBOIO MPOEKTA, Bce OHU BO3BPALIAIOTCS HCIIOJHUTEISAM HA MepepadoTKy.

3ammTa KypCcoBOT0 MPOEKTA MPOBOJAUTCS C IIEJIbIO IPOBEPKHU 3HAHHM 00Y-
YaIOIIETOCs M0 y4eOHOM TUCIUIIMHE, YMEHHUS UM JIOTUYHO U3J1araTh MaTepual,
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000CHOBBIBATH MPEIJIOKEHHBIEC PEIICHUS, BECTH JUCKYCCHUIO U OTBEYaTh Ha 3a-
JTAHHBIE BOTIPOCHI.

3amura KypcoBbIX MPOEKTOB 00YYaIONIMMUCA B OUHOHN (hOopMe TOTydeHHUS
oOpa3oBaHMsI MPOBOJUTCS 10 Hayada 3a4€THOM HEJENU B COOTBETCTBUU C YTBEP-
XKICHHBIMH TpaduKaMu 3aITUTHI KYPCOBBIX MTPOCKTOB.

3ammTa KypCOBBbIX IPOEKTOB MPOBOJIUTCS MEPE] KOMUCCUEN IO 3aIIUTe
KYPCOBBIX IIPOEKTOB, KOTOpasi (hopMUpyeTcs 3aBeAYIONINM Kadeapoi B cocTaBe
HE MEHee JBYX YEJIOBEK C YJaCTHEM PYKOBOJUTENS KypCOBOIO MPOEKTA.

[Ipu 3amuTe KypcoBOro MpoeKTa CTYJIEHT B CBOEM BBICTYIUICHUH JIOJKEH
PaCKpBITh:

— Ha3Ha4YeHHE, 00JIACTh MPUMEHEHHUS U TEXHUKO-D)KOHOMHUYECKHE XapaKTe-
PUCTUKH 00BEKTa KypCOBOTO MTPOCKTUPOBAHMS;

— METOIUKY pacyera;

— TIOJIyYEHHBIE PE3YIbTAThHI U CTENIEHb HOBU3HBI IPUHATHIX PEIICHUIA.

Pe3ynbpTaThl 3alIMTHI KYpCOBOI'O MPOEKTA OIIEHUBAIOTCSI OTMETKaMH B Oai-
Jax no aecatuOasuibHON mKasne. [[oJ0KUTEeTbHBIMU SIBISIOTCS OTMETKHA HE HUXKE
4 (dueTbipex) OAIIOB.

OtcyTcTBHE 3HaHUI y 06y4aoIerocs o TeMe KypcoBOI0 IPOEKTA, KOTOPOe
OOHapy>KMUBAETCS TIPHU 3aIIUTE KYPCOBOTO MPOEKTA, IA€T OCHOBAaHHE KOMUCCUU CHU-
3UTh OTMETKY WJIA BBICTABUTh HEYIOBIETBOPUTENBHYIO, €CIIM CTAHOBUTCS OYe-
BUJIHO, YTO KYPCOBOM MPOEKT BBIIMOJIHEH HE CAMOCTOATENBHO.

Ilepecnaya HEyTOBIETBOPUTEIILHON OTMETKH, ITOJIyY€HHOM IIPH 3aILNATE Kyp-
COBOI0 MPOEKTA, JOIyCKaeTcsl He Ooee IByX pas.

BTopas nepecnaya npoBOAUTCS KOMUCCHEH JIJIsl IPOBE/ICHUS aTTeCTalun
MIOBTOPHO B COCTaBE HE MEHEEe TpeX YeJIOBEK, POopMUpPYyEMOI 3aBEyIOIINM Ka-
denpoii Mo pacrnopspKeHHIo IeKaHa (haKyabTeTa.

OTtMmeTKa, BBICTABIIEHHAS KOMUCCUEH JIJIsl IPOBEJEHUS aTTeCTalliy IOBTOPHO,
ABJISICTCS OKOHYATEIBHOM.

B ciydae nmonyueHust HEYJOBIETBOPUTEIHLHON OTMETKH WIIM HESIBKH 00y4a-
IOLIErocs: 0e3 yBaKUTEIbHOW MPUYMHBI TPU TOBTOPHOM 3alIUTE KypCOBOTO MpO-
eKTa 00y4JaroIIMKCs CYUTAETCS HE TMKBUIMPOBABILINUM aKaJI€MUYECKYIO 3310JIKEH-
HOCTb B YCTAHOBJICHHbBIE CPOKH.

OOy4aromumcsi, He 3aIUIIaBIINM KyPCOBOU MPOEKT B YCTAHOBJICHHBIN CPOK
0 YBRXXHUTEIIHHOU MTpruuHe (00JI€3Hb, CEMEUHBIE 00CTOSTENLCTBA, CTUXHUITHBIE O€/T-
CTBHS U MHOE), TIOATBEPKACHHOMN TOKYMEHTAIbHO, IeKaHOM (haKyJIbTeTa YCTaHAB-
JIMBAETCS UHIUBUIYAIBHBIN CPOK 3alTUTHI KYPCOBOTO MIPOCKTA.
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3 MeTroauueckne YKa3aHUA 0 BbINMOJHEHUIO KYPCOBOI0
NpoeKTa

3.1 O0mme yxka3anus

[TpoexTrpoBaHre PEKOMEHIYETCSl HAUMHATH C aHAJTN3a TUTaHa Pa0O0ThI HAJT ITPO-
€KTOM, B KOTOPOM HEOOXOIMMO TIPEYCMOTPETh N3yUEHHE JIUTEPATYPhI, TOBTOPECHUE
HEKOTOPBIX JUCIUTLINH, pa3paboTKy KOHCTPYKITHH, 0(OPMIICHUE TTOSICHUTEITBHOMN
3aMMCKH, BEITIOJTHEHUE yepTexel u T. 1. Ha ocHoBaHMM 00s13aTebHOTO Tpadrka
BBITOJIHEHHSI paOOT CTYACHT CaMOCTOSTEIBHO COCTABIISICT Pa3BepHYTHIN KaJleH1ap-
HBII TUTaH BBITOJIHEHHUS KyPCOBOTO MPOEKTA C YIETOM KOHTPOJIBHBIX TOYEK, OTOBO-
PEHHBIX 3apaHee KOHCYJIFTAaHTOM MPOoeKTa. B 3ToMm cimyyae obecrieunBaeTcsi caMo-
KOHTPOJIb, PABHOMEPHOE pacIpe/eiicHUE HAarPy3KH 10 dTaraM MPOSKTHPOBAHMUSI,
YTO OKa3bIBAET MOJIOKHUTEIILHOE BIMSHUE HA KQUeCTBO pa3pabOTKU U 00JierdaeT pa-
6oty. J)KenaTenbHO B TEUCHHE OJTHOTO pab0YeTo JHS YepeI0BaTh PA3TUIHBIC BHIBI
paboT, T. €. 3aHUMAThCS ABYMSI-TpeMs pa3zaenamu miiana. CBeeHHUs], TOTyICHHbBIE
13 TEXHUIECKOH, HOPMAaTUBHOM JIUTEPATYPhI, PEKOMEH/IAITNH ITPETIOAABATEIS K JIPY-
roe 1enecoo0pa3Ho pukcupoBath B padboueit TeTpaau (KOHCIIEKTE).

3.2 TpeboBaHusl K NOCTPOEHHIO U COAEPKAHUIO MOSICHUTEIbHOM
3allUCKH

Huxe npuBonarcs TpeOOBaHMS K MOCIEA0BATENLHOCTH Pa3IeNioB U COAEP-
YKAHUIO MOSCHUTENBHOM 3aMUCKH, BEITEKAOIIUE U3 JJOTMYECKON MOCIeA0BaTEb-
HOCTH mpoliecca KoHcTpyupoBanus IC.

BBenenue

DTOT pa3aen MOSICHUTEIBHOM 3alTMCKH JTOJKEH KPATKO XapaKTeprU30BaTh CO-
BPEMEHHOE COCTOSIHME HayYHO-TEXHUYECKON pa3pabOTKH, PEIICHUI0 KOTOPOH TOo-
CBSIIIEH JTAHHBIM KYpCOBOM IIPOEKT. 3/1eCh JOJKHA OBITh TaKke ChOpMYTHPOBaHA
1enb pabotsl. KpoMe Toro, Bo BBeJIeHMU HaJl0 000CHOBATH HEOOXOAUMOCTD MPO-
BEJICHUS TT0100HOM PaboTHI, €€ 3HAUMMOCTh, IIOKA3aTh AKMYAIbHOCHb MeMbL.

O0630p aHAJOrHYHBIX Pa3pPad0OTOK M AHAJIU3 TEXHUYECKOT0 YPOBHS

pa3padaTbiBaeMOro u3aeaus

[IpoexTupoBanue JFOOOTO YCTPOMCTBA HAUMHACTCS C aHAJTUTHYECKOTO 00-
30pa U3BECTHBIX aHAJIOTOB, HA OCHOBAHUH KOTOPOTO (POPMHUPYETCSH TEXHHUECKOE
3amanue (T3) u pa3pabarsiBaeTcs CTpykTypa oObekTa. [Ipu 0o630pe cieayer cpas-
HUBATh HAWJICHHBIE aHAJIOTH M pa3padaThiBacMoOe U3ene 1Mo GyHKIIMOHATHHBIM
XapaKTEPUCTHKAM.
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AHayu3 Tpe0OBaHUI TEXHMYECKOI0 3aJaHUA M BBIOOP Cpeabl

NPOCKTHPOBAHUSA NMEYATHOM IIATHI

B 3TOM pa3zzaene qomKHBI ObITh TIIATENBHO TPOAHAIM3UPOBAHBI BCE ITyHKTHI
TEXHUYECKOTO 3aJJaHNUs C LEIBIO OIIPEIEICHUS BO3MOKHOCTH BBIIIOJIHEHHS KOH-
CTPYKLIMH.

AHaJIN3 TEXHAYECKOTO 3aJaHUsI PEKOMEHYETCS HAUMHATD C U3y4EHUS 0CO-
OEHHOCTEH AIEKTPUUECKOIN MPUHLIUITHAILHONW CXEMBI YCTPOIMCTBA, CIIOCOOHBIX TT0-
BJIMSITH Ha KOHCTPYKIMIO U31enus. /11 3TOro nepBoHavaIbHO aHAITM3UPYIOT Ha3Ha-
YEeHHUE YCTPOMCTBA, €r0 COCTAB, IPUHLUI PaO0Thl. AHAIN3 ANEKTPUUECKON CXEMBI
OOBIYHO BEJIETCS MO CIETYIOIIUM HaIIPABJICHUSM:

— BBISIBJICHUE CHEHU(PUKU CXEMBI (4aCTOTHBIIN AMAIa30H WM ObICTPOIEH-
CTBHE, YyBCTBHUTEIBHOCTh, TOYHOCTH, YHEPTCTUICCKUE TIOKA3ATEH U T. 11.);

— BBISIBJICHUE OPIaHOB YIPABJICHUS, KOMMYTAI[UU U PETYJIUPOBKH;

— BBIOOp HECTAHJAPTHBIX AIEKTPOPATNOITIEMEHTOB.

B pe3ynbpTaTe aHanu3a cXemMbl M CXeMOTEXHHUYECKHX JTAHHBIX (UJIU TOBEPOY-
HOT'O pacueTra) BBISBIIIOTCS TAaK)KE T€ YYACTKU CXEMBbI, KOTOPbIE MOTYT OBITh HC-
TOYHHUKAMH JIEKTPUYECKUX, MATHUTHBIX WM TEIUIOBBIX ITOJIEH, BBI3BIBAIOIINX HE-
CTaOMWJIBHOCTh Pa0OTHI WM CHIKEHUE HAJIEKHOCTH yCTpoicTBa. Jlanee npousBo-
JUTCS AHAJIA3 DKCIUTyaTal{HOHHBIX, KOHCTPYKTOPCKO-TEXHOJIOTMYECKUX, IKOHOMH-
YECKUX U CIIEHHUATIbHBIX TPEOOBAHMIA.

CTyAeHT JoJDKEH TIIATEIbHO IPOaHATU3UPOBATh KaXk/10€ TpeOOBaHUE TEX-
HUYECKOTO 33J1aHUs C TOUKU 3PEHMSI €ro BIMSHUSA Ha BHIOOP KOHCTPYKIIMH B Iie-
JIOM Y KaX0i €€ COCTAaBHOM YaCTH M COCTaBUTh NEpeueHb TPeOOBaHUN K MX KOH-
cTpykuuu. Harmpumep, ykazaHHOE B 3aJjJaHUM 3HAYEHUE MTOBBILIEHHON BIIAYKHOCTU
MOKET IPEIbSBIIATH K KOHCTPYKLMHU TpeOOBaHKE 00ecrieueH s BJIaro3ainThl 3J1e-
MEHTOB ITyTEM HMCIIOJIb30BaHUS T€PMETHUHOTO KOPITYyCa; MaJblii 00bEeM BBIITyCKa —
TpeOOBaHUs K KOHCTPYKIMHU J€Tajell C TOUKHU 3PEHUSI U3TOTOBJIEHUS UX HA YHH-
BEpPCAIbHOM TEXHOJIOTUYECKOM 000pyJ0BaHUH 0€3 TPUMEHEHUS CIIEUATIBHOTO
WHCTPYMEHTA U CIIELIUAIIBHON OCHACTKH U T. II.

Br100op cpeabl NPOEKTUPOBAHUSA MEYATHOM IJIATHI

B HacTosimiee Bpems CyIiecTByeT JOCTATOYHO OOJIbIIIOE KOJUYECTBO MPO-
IPaMMHBIX TIPOYKTOB JIJIsi CO3JaHUsI IEYaTHBIX TUIaT. ABTOMATU3UPOBAHHOE TIPO-
E€KTUPOBAHKE HE TOJIBKO MOBBIIIAET TOYHOCTh PACUETOB M COKpAIlaeT 00BhEM IKC-
MePUMEHTAIBHBIX UCCIICAOBAHUMN, HO U CYIIECTBEHHO CHUXKAET BPEMEHHbIC U (hu-
HAHCOBBIE 3aTpaThl Ha pa3padoTKy. Kaxyiascs Ha mepBbId B3I IPOCTOMN 3a/1a4a
BbIOOpA MHCTPYMEHTA MPOEKTUPOBAHNUS MIEUATHBIX TJIaT Ha IPAKTUKE OKA3bIBACTCS
ropaszio 0oJiee CJI0KHOM U TpeOyeT TIIATEILHOTO aHAIN3a HE CTOJIBKO QyHKIIUO-
HaJIbHOCTHU, CKOJIBKO €r0 CTOMMOCTH U 3(h(PEKTUBHOCTH.

[Tepen Hawamom MPOEKTUPOBAHMS HEOOXOIMMO CENATh 0030p MPOrpamMm-
HBIX MTPOYKTOB, TIO3BOJISIFOIINX BHITIOJIHUATE 33]1a491, KOTOPbIE HEOOXOIUMO PEIINUTh
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B X0JI€ KypCOBOT'O MPOEKTUPOBaHUs (pa3paboTka CXeMbl AIEKTPUIECKON MPUHIIN-
MUATBHOM, pa3paboTKa MEYaTHOTO Y3JIa U BBITIOJIHEHUE KOHCTPYKTOPCKOM TOKYMEH-
tanuu). [To pe3ynpTaram npoBeeHHOr0 0030pa CJIeAyeT OIIEHUTh BO3MOXHOCTH
MPOTPAMM IO CIAEAYIOIMUM KPUTEPUSIM:

— JOCTYITHOCTb, POCTOTAa U 00yYaIOIIHUe MPOrpPaMMBbI;

— KOJIMYECTBO UMEIOIIUXCS OIIUM;

— Hainyue OMOJIMOTEK;

— aHaJoTOBOC M NMU(PPOBOE MOJCITUPOBAHNE U MTPOCKTUPOBAHUE TT€YAT-
HBIX CXEM;

— BO3MOXHOCTH BbIBOJIA Ha NI€YaTh KOHCTPYKTOPCKOU TOKYMEHTAIIUY;

— Hajguyue QYHKIIMU UMIIOPTa CXEMBbI / CITMCKa COSTMHEHUH,

— TPOBEpPKA MPaBWI MPOECKTUPOBAHUS;

— KOJIMYECTBO CJIOEB;

— KOJUYECTBO KOMIIOHEHTOB;

— BO3MOKHOCTb MCIOJIb30BAaTh KaK KOMIIOHEHThI, MOHTHPYEMBIE B OTBEP-
CTHS1, TaK U1 KOMIIOHEHTHI JJIs1 TOBEPXHOCTHOTO MOHTAXKa,

— BO3MOXKHOCTh aBTOMaTHYECKOTO pa3MEIIeHUs] KOMIIOHEHTOB,

— yno0OcTBo HHTEpdeiica;

— pPHUCOBaHUE, KOHBEPTUPOBAHUE U PEAAKTOP MPUHIUIHAIBHBIX CXEM;

— TOJ00p AJIIEMEHTOB U aHAJIOTOB;

— onTtuMuzanusa pacuera pasmepa [1I1 moa kareropuro KoJuyecTBa CJIOEB;

— yYeT MaJIeHus HapsHKEHU S, CBEPXBBICOKOYACTOTHBIX IETeH, ToMeX U 00-
PaTHBIX CBA3EH;

— HaJU4Yue CUMYJISITOPOB MPOBEPKU MPABUIBHOCTU CXEMBI.

B Tekcre nosicHUTeNbHOM 3aMTUCKU CIeTyeT MPUBECTH 0030p POTPaMM U BbI-
Opath JIy4IIyt0, KOTOpasi OyJeT MPUMEHSTHCA ISl pa3paOOTKU TIATHI.

Br100op 1 000cHOBaHHE NPUMEHAEMOT 3JIEMEHTHOH 0a3bl

[enbro aHHOTO pa3jena BIsIETCS BHIOOP KOHKPETHBIX CEPUIl U TUTIOB UHTE-
rpaibHbIX MUKpocxeM (MMC) 1 31eKTpopao3JIeMEHTOB, OITPEICIICHUE UX Tada-
PHUTOB, MacChl, YCTAHOBOYHBIX U IPUCOEMHUTENBHBIX Pa3MEPOB, a TAKKE CIIOCOOOB
3akperuieHus: 1 MoHTaxa MMC.

[Tpu 5TOM OMpEeAENAIOTCS IEMEHTHI CXEMBI, KOTOphIe OyIyT HAXOAUTHCS
Ha [eYaTHOM IJ1aTe, U AJIEMEHTBI, IO UIEKaIle BRIHOCY 3a ee npenenbl. C 3TuMu 3Jie-
MEHTaMH HEOOXOIUMO 00ECTICUUTh CBSI3b Uepe3 BHELTHUE COCTUHUTEIH (Pa3beMb).

J171s1 5IeMEHTOB, pacIoyiaraéMbIX Ha TUTaTe, HEOOXOUMO YSICHUTH U OTIHCATh
uX (QyHKIIMH, HA3HAYCHHE BHIBOIOB, KOHCTPYKTUBHOE HCcTIONHEeHnEe. Kak rpaBuio,
Yy MHUKPOCXEM BBIBOIbI TUTAHMS Ha AIEKTPUUECKON CXeMe He MOKa3bIBAIOTCS, a CBE-
JICHUS! O TIOAKIFOYCHNH K HUM MTUTaHUS yKa3bIBAIOTCA rpadivuecKy, B BUIE TaOIUIIbI
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WIN B TEXHUYECKUX TpeOoBaHusAX. Bee 3T nanHbIe MOHAA00STCS IpU CO3aHUH
OMOIMOTEUYHBIX KOMIIOHEHTOB.

Jlnst pa3paboTKH yciaoBHBIX Tpaduueckux obo3HaueHuii (YI'O) koMnoHeH-
TOB HEOOXOJIMMBI HCXOTHBIE JaHHBIC ((haiii ¢ TexHMIecKuM omrcanuem, datasheet),
KOTOPbIE MOKHO HANTH Ha caliTe KOMIIOHEHTOB. [[J151 KOpPEKTHOTO N300paKEeHUS
YT'O koMItoHeHTa HaxoquM pasaen «pin configuration and functionsy, Haxoaum
0003HAYEHHUS U HA3BaHUS BHIBOJIOB.

[Tpu pa3paboTke KOHCTPYKIMIA COBpEMEHHBIX n3ennit IC He00X0AUMO BbI-
OMpAaTh TAKKE AIEKTPOPATUOIIEMEHTBI, KOTOPHIE B KOHCTPYKTUBHOM, CXEMHOM H T€X-
HOJIOTMYECKOM OTHOIIEHHSX XOPOIIIO COTACyIOTCs ¢ TapaMmeTpamu, rabapuTaMu, KOH-
CTPYKIMEH, METOIaMK COOPKH UCTIONB3YEMBIX B pazpadarsiBaeMoM ycrpoiictee UMC.

Bri6op TunoB UMC u 31eKTpopaano3aeMeHTOB JOJKEH TakKe MPOBO-
JUATBHCS C YYETOM:

a) HOMHHAJIOB M MOIITHOCTEH 3JIEMEHTOB,

0) HaJIeXHOCTH U YCIOBHUM 3KCILTyaTallud CUCTEMBI, COCTABHOM YaCThIO KO-
TOPOU SIBJISIETCS IPOCKTUPYEMOE U3JICIINE;

B) TEXHHUYECKUX TPeOOBaHUMN K KOHCTPYKLHH MPOEKTUPYEMOTO U3 AU
U CUCTEMBI B LIEJIOM;

I) SKOHOMHUYECKOMU 11eJIeCO00Pa3HOCTH;

1) HaJWu4usl JaHHBIX TUIIOB 3JIEMEHTOB B CEPUITHOM MPOU3BOJICTBE;

€) yHU(UKAIUKU U CTaHIapTU3aLIUU.

Bri6op Turno UMC u 3P nomkeH Tak:ke MPOBOJAUTHCS C YUETOM BHJIa MOH-
Taka. Hanpumep, mpu HCHONIb30BaHMKM MHOTOCIIOMHBIX TieyaTHbIX m1atT (MIIIT), u3-
TOTOBJIEHHBIX METOJIOM METAJTM3AI[MH CKBO3HBIX OTBEPCTUH, LI€JIeCO00pa3HO Npu-
MeHenrne UMC u OP3 co mTeipeBbIMH BBIBOJAMH, a IpH Ucnionb3oBanun MIIII,
U3TOTOBJIEHHBIX METOJIOM OTKPBITBIX KOHTAKTHBIX IUIOIIAI0K, HEOOXOAUMO MpU-
MEHSITh JIEMEHTHI C TUIaHAPHBIMU BbIBOJIaMHU. KpoMe Toro, cienyer y4YuThIBaTh,
YTO pa3InuHOE KOHCTPYKTUBHOE ncnonHenne MMC n OP3 no3Bosser noayunThb
U Pa3IMYHYIO0 MJIOTHOCTh MOHTaXa. OrpaHu4eHusl rabapuTOB U MACChl U3/IEIUS
00yCJIaBIMBAIOT BHIOOP MAIOTa0APUTHBIX 1 MUKPOMUHHUATIOPHBIX AJIEMEHTOB, €CIIH
3TO MO3BOJIAIOT YCJIOBUS UX PaOOTHI B U3CIIUU.

3anauy BbIOOpa TUTIOB MUKpoMHUHHUATIOpHBIX DPD 1 UMC cnenyer pemarh
Ha OCHOBE CUCTEMHOIO ITOJIX0/1a U KOMIUIEKCHOM MUKpOMUHHMAaTIOpu3aunu. Hampu-
Mep, pAll cepuil U PyHKIMOHATBHBIX HA00pOoB KopimycHbIXx UMC nmMeet paznuunoe
KOHCTPYKTHMBHOE UCIIOJIHEHHUE, OTINYatoIeecs rabaputamMu U Mmaccoi. B yactHo-
CTH, OOJIBIIIMHCTBO CEPUIl MUKPOCXEM UMEIOT O€CKOPITYCHBIE aHAJIOTH, JTMO0 MO-
I'YT BBIITYCKAThCA 10 TPEOOBAHUIO 3aKA3UHMKA.

Jist coBmecTHO# padoThl ¢ UMC B hyHKIIMOHANBHBIX Y31aX IC MOTYT OBITh
UCTOJIb30BAHbI PE3UCTOPHO-KOHACHCATOPHBIE U KOHIEHCATOPHBIE COOPKH, COBME-
ctumble ¢ UMC 1o KOHCTPYKIHUH U 3KCIUTYyaTallMOHHBIM ITapaMeTpam.
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Ecnu B mpoekTupyeMoM U3 IPUMEHSIOTCSI HECTaHIaPTHBIE DJIEMEHTHI
WIH y3I1bl (OpUTHHATBHBIC, YACTHOTO MPUMEHEHHS ), TO TP OTCYTCTBUU B 3a]1a-
HUW WX KOHCTPYKTHUBHBIX MApaMeTPOB HEOOXOAMMO MPOBECTH MTOBEPOYHBIE pac-
YEThI, BRIOPATh TUIT KOHCTPYKITHH, OTIPEIEITUTh TabapuThl, MACCY, CIOCOOBI Kperl-
JICHHSI © MOHTaXa.

Hns evibpannoil snemenmuol 6asvl 6 mexkcme NOACHUMENbHOU 3aNUCKU
O0JIHCHBL ObIMb NPUBEOEHBL CIeOYIOWUE XAPAKMEPUCTNUKUL:

— eabapummvle pazmepol,

— ouamemp 6bl80008,

— Macca,

— 9JleKmpuyecKue XapaKxmepucmuxu;

— QJonycmumbie MexaHuyecKue Hacpy3Ku;

— peKkomenoyemble pasmepvl KOHMAKMHBIX NI0WAOOK (071 NOBEPXHOCTHO-
MOHMUPYEMBIX KOMNOHEHMOB).

Heobxo0umo ykazame ucmounux ungopmayuu no xaxcoomy 3J1emeHnny .

Co3aaHue MHTErPUPOBAHHBIX 0HOJIHOTEK

Paznen nomkeH coaep:kaTh ONKMcaHue MpoLecca Co3AaHus Bcex Oubmmo-
TEYHBIX KOMIIOHEHTOB, HEOOXOIMMBIX I POCKTUPOBAHUS SJIEKTPUUECKON CXEMBbI
U rnevyaTHOM miatel. KOMIOHEHT BKIJIIOYaeT B ce0si CUMBOJI, Kopiyc (T1ocao4-
HOE MECTO).

B pazzaene HeoOx01MMO onucaTh NPOIECC CO3/IaHUsI MPOEKTa, OUOIUOTEKH
VIO, OuOIHOTEKH OCAAOYHBIX MECT.

JlomyckaeTcst moApoOHO omnucaTh nporiecce co3aanus ogHoro YI'O, ocraib-
Hble co3ganHHble YI'O MOKHO NMPUBECTU HA PUCYHKAX.

J1J1si CUMBOJIOB C OOJIBIITUM KOJIMYECTBOM BBIBOJIOB 11€JIECO00PA3HO BOCTIOJb-
30BaThCsl MACTEPOM CO3JIaHUsI CUMBOJIOB. O0s13aTEILHBIMU COCTABIISIOIIMMU CUM-
BOJIA SIBJISIFOTCSI TOUKA MPUBS3KH M aTpUOYT MO3UITMOHHOTO 0003HaueHus. Eciu mpo-
eKT pazpabaTbiBaeTcs ¢ moMoiisio Altium Designer, Heo0X0 MO UMETH B BUTY, UTO
CHUMBOJI B JAHHOM MPUJIOKEHUU SIBJISIETCS OCHOBOM (KOMIIOHEHTOM), K KOTOPOMY
MOJKIIFOYAI0TCS MOJIENN [TOCAJJOYHOI'0 MECTa, TPEXMEPHAsk MOJIEN b, MOJIEIH ISl aHa-
J13a 1EeTIOCTHOCTU CUTHAJIOB U MOJICTTUPOBAHUS PA0OTHI AJIEKTPUUECKON CXEMBI.

bubnmnoreka mocamoyHbIX MECT CO3/]a€TCSl B COOTBETCTBUU C JAHHBIMU,
B3AThIMU U3 datasheet anmemMeHTOB.

Hauats crnienyet ¢ co3anus CTujael KOHTaKTHBIX TUIONIAI0K, KOTOPhIE OY-
JyT BXOJAUTH B COCTAB MOCAI0YHOr0 MecTa. [ TaBHBIMU MTapaMeTpaMu KOHTAaKTHOM
TUTOIAKY SIBJISIIOTCS TUaMETP OTBEPCTHS JJI CKBO3HOTO BBIBOJIA, a TaKkke hopma
¥ pa3Mepbl cCaMOil KOHTAKTHOM TUIONIA KK, B 3amucke ciemyer mpuBecT: coodpa-
YKEHUS 110 BBIOOPY MapaMeTpPOB KOHTAKTHBIX MIIOMIAI0K (BEIOMPAIOTCS B COOTBET-
CTBUU C PEKOMEHIAIUSAMU (PUPMBI-TTPOU3BOAUTENIS UM pacCUUThIBalOTCS). [lanee
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KOHTAaKTHBIE IJIOIIAIKKA BBIOPAHHOTO CTUIISI pACIOIaratoTcsi B COOTBETCTBUU C pac-
CTOSIHUSIMU MEX]Ty BBIBOJIAMHU CO3/1aBaeMoro kopiryca. [Ipu aTom Heo6xoaumo co-
OJIF01aTh MPAaBWIIBHYIO HYMEPALHMIO TUIOIAJ0K B COOTBETCTBUHU CO CIIPABOYHBIMU
JTAHHBIMH. 3aTeM HY>KHO HApHUCOBATh H300pakeHUE KOPIyca U JOOABUTh aTpHOYT
MO3UIIMOHHOTO 0003HaYeHus1. B cocTaB mocajouHOro Mecra Takke JOJKHA BXO-
JUTH TOYKa puBs3ku. [locie npoBepKky NpaBUIIBHOCTH CO3/IaHMSI KOpITyca OH 3a-
MKCHIBAECTCSl B OMOIMOTEKY.

B 3anucke nsist Kaxxa0ro KOMIOHEHTa HEOOX0IMMO MPUBECTH BUJ] CUMBOJIA
U TI0CAJIOYHOI0 MECTA.

Howmepa cootBerctByrommx ['OCToB niist yc10BHBIX TpaduiecKkux 0003Ha-
YEHUU DJIEMEHTOB:

— T'OCT 2.721 — O603HaueHust 001IEro MPUMEHEHNS,

— T'OCT 2.722 — MammHsbl 3JIEKTPUYECKHUE;

— T'OCT 2.723 — KaTyuiku uHIyKTUBHOCTH, JPOCCEIH, TpaHC(HOPMATOPHI,
aBTOTpaHC(OPMATOPHI U MATHUTHBIC YCUIIUTEIIN;

— T'OCT 2.725 — YcrpolicTBa KOMMYTHPYIOIIHUE;

— T'OCT 2.726 — TOKOChEMHUKH;

— T'OCT 2.727 — Pa3psinHUKH, IPEIOXPAHUTEIIH;

— T'OCT 2.728 — Pe3ucTtopsl, KOHAEHCATOPHI;

— T'OCT 2.729 — IIpuGopbl U3MEPUTEIHHBIE;

— T'OCT 2.730 — IIpuGops! OTyHIpOBOIHUKOBEIE;

— T'OCT 2.732 — ICTOYHUKHU CBETA;

— T'OCT 2.743 — O603HaueHus1 yCIOBHbBIEC rpapuyeckue B cxemax. Jie-
MEHTHI HTU(PPOBOUA TEXHUKH,

— T'OCT 2.733 — O603Ha4YeHHUsI YCIOBHbBIE IETEKTOPOB HOHU3UPYIOIINX U3~
Jy4EHUH B CXEMaX;

— T'OCT 2.734 — JIuauu CBEpXBBICOKOW YAaCTOTHI U X JJIEMEHTBHIL;

— T'OCT 2.735 — AHTCHHBI;

— T'OCT 2.736 — DneMeHTbI Ibe30EKTPUIECKAE U MATHUTOCTPUKIIUOHHBIE.

IIpoexkTHpoBaHHUe IEKTPUIECKOHN CXeMbI

[TpuHIMNIHATbHAS 3JIEKTPUUECKasi cXeMa OIpeeNsieT MOIHbINA COCTaB 3Je-
MEHTOB U CBSI3€il MEX/ly HUIMU U JAa€T JeTalbHOE MPEACTABICHHUE O P UHLIUIIAX
paboThl 00BEKTa MpOoeKTUpOoBaHuUA. [IpuHIUMIINANIBHAS SJEKTpUUYECcKast cXeMa
CIIY’KUT OCHOBaHHUEM JJIs pa3pabOTKH APYTUX KOHCTPYKTOPCKUX TOKYMEHTOB:
CXEMBbI COeTMHEHUH, UepTekKeH MeUaTHBIX MJIAT U MepeuHs dneMeHToB. Kaxas
cxema JOJDKHAa OBITh OOpMIIEHA KaK CaMOCTOSITEIbHBIM KOHCTPYKTOPCKUM
JOKYMEHT, KOTOpOMYy IpucBauBaeTcsi obOo3Hauenne no ['OCT 2.201-80
(ABBI'. XXXXXX.XXX 93). Ha kaxaoM nokymeHTe (BHU3Y CIipaBa) OMe-
maoT ocHoBHYIO Haanuch no 'OCT 2.104-68.
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JIIist co3aHus CXEMBI AIIEKTPUYECKON PUHIIUIHATBHON B Tiporpamme Al-
tium Designer aeodxoaumo co3nath mpoekt File — New — Project u BEIOpaTh
PCB_Project (Default). [lanee pabota ¢ OubinoTexkaMu, CXeMaMH U TPACCUPOBKOI
1aThl OyAET OCYIIECTBIATHCS BHYTPH CO3/IaHHOTO MPOEKTa MyTeM J100aBICHHUS
HeoOxonumbIx (daitnoB. BHUMAHHWUE! Obs3amenvho coxpansms npoekm nepeo 00-
basnenuem HOBbIX Palllos U cpasy nocjie 000asIeHUst HOBO20 (hallia 8 NPOeKm, UHAYe
Gaiinbl Koppekmuo omoobpasicamuvcs He 6yoym.

B paznene «IIpoekTupoBaHue 3JIEKTPUUECKON CXEMbI» JOKHBI ObITh U3JI0-
YKEHBI 001111e COOOpaKEHHS O TPOESKTUPOBAHUM JJAHHOM CXEMBI, CBEICHHS 00 HC-
MIOJIb30BAaHHH IIMH /7151 COKPAIIEHHsI KOJIMYEeCTBa N300paykaeMbIX CBsI3€i Ha CXEMe,
MOSICHEHHM S, KAKUM 00pa3oM B CXE€Me YKa3aHO MOAKIIOUEHHUE LIeTIel MTUTaHUs U T. 1.
31ech ke He00X0IUMO MPOAHATM3UPOBATH IIEMU U PUCBOUTH HEKOTOPHIM U3 HUX
UMEHa, YTOOBI B JATLHEHUIIIEM Ha HUX MOXKHO OBIJIO CChITIATHCS JJIs1 HA3HAUCHMSI 3TUM
[ETSIM KOHKPETHBIX OTpaHUYeHU (IIIMPUHA TPOBOIHUKOB, TPEOOBAHMS K JITTUHE
U PACIIONIOKEHUIO U JIp.).

Pa3padoTka KOHCTPYKIUM MEYATHOM IJIATHI

B pazzerne 1omKHBI ObITh PACKPBITHI CIEAYIOIINE BOIPOCHL: CHOPMYITUPO-
BaHbl OCHOBHBIE TPEOOBAHUS K KOHCTPYKIMSAM U TEXHOJIOTUH ILJIaT, BEIOpaHa Tpe-
Oyemas rpymma >KeCTKOCTH IeYaTHOU IiaThl, 0OOCHOBAH BBHIOOp THUIIA IMEUYATHOM
IUIATHI U KJIACCA TOYHOCTH BBITIOJIHEHHUS Pa3MEPOB 3JIEMEHTOB IIE€YaTHOTO MOHTAXkKA,
BBIOpaHbI pa3Mephl U KOHPUTYpalusl IeYaTHOM IJI1aThl, BELIOpaHbl MATEpUAIIbI T1e-
YaTHBIX TJ1aT (OCHOBAHUSI, TOKPHITUH ); BRIOPAHBI U Pa3MEIIICHBI JIEMEHTHI IIeYaT-
HOTO PUCYHKA, BBIOpAHBI TPEOyeMBbIE 2JIEMEHTHI MAPKHUPOBKH M KOHTPOJISL.

Bp100p THIIA KOHCTPYKIUM NI€YATHOM IJIATHI

B coorBerctBum ¢ 'OCT P 53386-2009 paznuuaror clieAyrolmne BUIBI
MEYATHBIX IJIAT:

— oauoctopoHHsis neyatHas iata (OI1IT). [IpuMenstoTcst B ObITOBOM TEX-
HUKE, TEXHUKE CBS3M U B Osiokax nuTaHus Ha DPD. IMeroT HU3KyI0 CTOMMOCTb,
BBICOKYIO HAJIE’KHOCTb, HU3KYIO INIOTHOCTh KOMIIOHOBKH;

— nByctoponHsisa neuaTHas tuiata (JI1IT). [TpuMmeHstoTcs B u3sMepUTENbHOM,
BBIUYHUCIIMTEIIBHOU TEXHUKE, TEXHUKE YIPABICHUS U aBTOMATUYECKOTO PETYIIUPO-
BAHMS, TEXHUKE CBS3H, BBICOKOYACTOTHOW TEXHHUKE;

— MHorocyioiHas neyatHas miara (MIIIT);

— penbednas nevarnas miata (PIIIT);

— ruOkas nedarHas mata (I'TIIT);

— ruoko-xectkas rwata (IKII). Tlpumensirorcst B 9C BBICOKOM HAJICKHOCTH
MIPU pea3alii YHUKAJIBHBIX U CIIOKHBIX TEXHUYECKUX PEIIEHUN, KOHCTPYKIIUH
KOTOPBIX UCKIOYAET NpuMeHeHue xectkux [111;
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— TuOKui neyatHeiid kadbens (I'TIK);

— [IIII ¢ MeTayIMYecKnM CEpACYHUKOM,;

— oO0benunutensHas [111.

B 3aBucumocTu oT ycnoBuii 3kcruryaTanu 9C KOHCTPYKTOP ONpPEAEIaeT
no 'OCT 23752—79 rpymniy »KeCTKOCTH U COOTBETCTBYIOIIHE €l TpeOOBaHMSI K KOH-
crpykuuu 111, Matepuany ocHOBaHUSI U HEOOXOAMMOCTU MTPUMEHEHHUS JTOTIOJTHU-
TEJIbHOM 3aIUTHI OT KJIMMAaTUYECKUX, MEXaHUYECKHUX U IPYTUX BO3IEUCTBUM, YKa-
3aHHBIX B HOpMaJIsiX (Tabnuma 1).

Tabnuna 1 — TpeOoBaHUs K KOHCTPYKIIUH TIEYATHBIX IJIAT B 3aBUCHMOCTH
ot rpymmsl xkéctkoctu ([OCT 23752-79)

Jonyckaemble 3HaU€HHS BO3/IEHCTBYIOIIETO

HauMeHnoBaHue BO3ICHCTBYIONIETO (hakTopa (hakTOpa IO TPYIIAM XKECTKOCTH
1 2 3 4
B
| oepxHee 55 85 100 120
Temnepatypa oOKkpy:xaromeu 3HAYCHUE
cpensl, °C Hwxnee o5 40 60
3HAYCHHUE
75 98 98
OTHOCHUTENbHAS BIXKHOCTh BO3ayXa, % [pY TeMmepaType MU TeMITEpaType
1o 35 °C 1o 40 °C
C oC Or-25 Or 40 Ot -60 Ot -60
MCHa TeMIICparyp, 10 +55 10 +85 10 +100 mo +120
53600 666
AtMmocdepHoe napienue, [la (MM pr.cT.) Hopmanshoe (400) (5)

[Tpu BeIOOpE TUMA KOHCTpYKIMU [T yunTsiBaroT:

1) Tun 3nMeMeHTHOM 0a3bl: TpaauIMOHHAs (KOPIyCHas ), OeCKOpIyCHas,
MOBEPXHOCTHO-MOHTUpYeMble KOMIOHEHTHI (IIMK); cmemannas (TpaauimuoH-
Has u [IMK);

2) BO3MOXHOCTB BBITIOJIHEHHUSI BCEX KOMMYTAIIMOHHBIX COCTUHEHUI, UTO
3aBUCHUT OT (DYHKIIMOHAJILHON U KOHCTPYKTOPCKOM ClIoKHOCTHU y3iaa. [Ipu He3Ha-
YUTEIbHON KOHCTPYKTOPCKOM ci10KHOCTH (0T 8 10 12 UMC) nipu TpaJuliIHOHHOM
MoHTaxke npumensitorest AI1I1, mpu cpeaneit (ot 30 go 50 UMC) — AT u MIIIT,
nipu Beicokoii (cBbitie S0 UMC) — MIIII. YcnoBHo npumeM, uto yctanoBka [IMK
C OOIIMM YKCIIOM BBIBOJIOB 70 350 COOTBETCTBYET MaJIO KOHCTPYKTOPCKOM CIIOXK-
Hoctu I1I1, ot 350 mo 800 — cpenueit, cBoiie 800 — BEICOKOI;

3) TEeXHHMKO-3KOHOMHYECKHE TI0Ka3aTeIH (CTOMMOCTh, TEXHOJIOTUIHOCTD,
YpOBEHb YHU(DHKAIMU U CTaHAAPTU3ZAIMH U JIp.);
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4) BO3MOXXHOCTH aBTOMATHU3AI[UHU MPOIECCOB M3TOTOBIICHUS, KOHTPOJIS
Y IMaTHOCTHMKH, YCTAHOBKH 3JieKTpopaauousaeiuii (OPU) ¢ yuetom npumMeHs-
€MOr0 B KOHKPETHOM MPOU3BOJICTBE TEXHOJIOTUYECKOTO 000pY0BaHHUS.

I'OCT P 53429-2009, pacnpocTpaHsieMblid Ha BCE BUJIbl I€YATHBIX ILJ1AT,
YCTaHABJIMBAET CEMb KJIACCOB TOYHOCTH Ha pa3Mephl NEYATHBIX IUIAT, JIEMEHTHI
KOHCTpyKIMU I1I1 1 MO3UIIMOHHBIE TOMTYCKHU X PACIIOIOKEHUS, a TAKKE OIpeIe-
JISIET OCHOBHBIE AieKTpruyeckue napamerpsl 1 — qomycTumMyro TOKOBYIO Harpy3Ky,
pabouurie HanpsHKEHUs, COMPOTUBIICHU MEYaTHBIX TPOBOAHUKOB. Kiacc TouHo-
ctu I1I1 yka3eiBatoT B KOHCTpYKTOpCcKO# nokyMmeHTanuu Ha [1I1. Bei6op knacca
TOYHOCTH OOYCIJIOBJIEH COCTABOM 3JIEMEHTHOM 0a3bl, TPEOOBAaHUSAMU K MUHUATIO-
pHY3aluy anmaparypbl, HaJIe)KHOCTH, CTOUMOCTH U BCETJa CBA3aH C YPOBHEM TEX-
HOJIOTUYECKOTO OCHAIIEHUSI KOHKPETHOTO MMPOU3BOJICTBA.

[Tocne BbIOOpA KOHCTPYKIIUM MT€YATHOM TUIATHI (UK CIIA CJI0€B) HEOOXOAMMO
ONPEEIUTh Pa3MEPbI NEYATHOM MIaThI. {7151 5TOro MpOBOAUTCS pacueT pa3MepOB
MIEYaTHOM IUIAThL: CYMMHUPYIOTCSl YCTAHOBOYHBIE TUIOIIAAN KOMIIOHEHTOB M 3Ta CyMMa
KOPPEKTUPYETCS € yueToM KordduiirenTa 3anonHenus. [locie 3toro BeiOUparoTcst
pa3Mephl CTOPOH NEYaTHOM IJIATHI.

Pa3mepbl cTOpOH MeyaTHOM MIIAaThI JOJIKHBI OBITH COTJIACOBAHBI C pa3MepamMu
0a30BbIX HECYIINX KOHCTPYKIIUM, ISl KOTOPBIX OHU MpeHa3HaueHbl. Pa3mepnl kax-
JIO¥ U3 CTOPOH MEYATHOM TUIAThI IOKHBI OBITh KPATHBIMHU:

— 2,5 MM — 1ipu JgiiHe 10 100 MM BKIIFOUMTENBHO;

— 5 MM — npu muHE 10 350 MM BKITIOYMTEIBHO;

— 10 MM — ipu anune 6ogee 350 mm.

[IpenenbHbIE OTKIIOHEHHSI COTIPATAEMBIX Pa3MEPOB KOHTYPA MEYATHOM IIAThI
HE JTOJDKHBI OBITH 00s1ee 12-ro kBanmuTeta o ['OCT 25347-2013. IlpenenbHble OT-
KJIOHEHUSI HECOMPSITAEMBbIX pa3MEPOB KOHTYpa MEeUaTHOMU TIAThl HE IOJKHBI OBIThH
6onee 14-ro kBanurera mo 'OCT 25347-2013.

OTKJIOHEHHUE OT MEPIEeHIUKYJISIPHOCTH CTOPOH MPSIMOYTOJILHOM MeYaTHOU
IJIaThI HE TOJDKHO OBITH Oojiee 0,2 MM Ha 100 MM IJIHMHEL.

KonTyp neuaTHo miaThl 0OBIYHO UMEET MPSIMOYTOJIbHYIO (hOpMY, HO B TEX-
HUYECKN 0OOCHOBAHHBIX CIydasix MOXET OTiau4aTbes oT Hee. Ha miare pacno-
JIararoT KPETEKHbIE OTBEPCTHS, JIsl UEro HEOOXOIMMO CO3/IaTh COOTBETCTBYIOIIUE
CTHJIM KOHTAKTHBIX IIOMIAJOK.

Bonee Touno onpenenuts reomerpudeckue pazmepsl I1I1 MoxkHO ncxoas
13 KOMIIOHOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX 30H J1Jis pazMetenus Ha [111
OPU, >11eMEHTOB JIEKTPUYECKOTO COSANHEHNU S, KPETUICHUS, KOHTPOJIST (DYyHKITH-
OHUPOBaHUS U (PUKCALIUU STUEHKH, pa3MEPOB KpaeBbIxX moJieh. g onpeneneHus
reoMeTpudeckux pazmepoB [1I1 HeoOXoaMMO yuecTh pa3Mephl BCEX KOHCTPYK-
TOPCKO-TEXHOJIOTHYECKHX 30H. TaK KaK YUCJIO U PACIIOI0KEHUE 30H ONPEACIISIET
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KOHCTPYKTOP, TO UX cocTaB Juist pa3HbiX [1I1 MokeT cylecTBeHHO pa3nuyaThes.
B kagecTBe mpuMepa Ha pucyHke | mpejcTaBiieHa pa3OnBKa KOMMYTAI[MOHHO-
MOHTaXHOTO TTPOCTPAHCTBA HA MIECTh KOHCTPYKTOPCKO-TEXHOJIOTUUECKUX 30H
pa3IMYHOTO HAa3HAUCHUS:

— S1 —30Ha pa3merenus DPU (00b9HO HauOOJIbIIAS 30HA);

— S2 — 30Ha WIMPHUHON Y1 I pa3MEIIEHUS JIEMEHTOB AJIEKTPUIECKOTO
COCTMHECHUS (PJIEKTPUUECKOTO COSTUHUTENS, KOHTAKTHBIX IIJI0MIAI0K, KOJIOI0K
JUTSL TIOJIKITFOYCHUS KaOessl u T. I1.);

— S3—30Ha MHUPUHOMN Y IS PACTIONOKEHUS JIEMEHTOB KOHTPOJIS U KpeTl-
nenwst [1I1 (KOHTpOJIbHBIE KOJIOJIKH, OIMHOYHbIE KOHTAKThI, IUCTOHBI U JIP.);

— S4 u S5 — 30HBI mMPUHON X1 U X2 A1 yeTaHOBKK DM (37€KTPOHHOTO
MOJIyJISI IEPBOTO YPOBHSI) B OJIOK;

— S6 — 30Ha pacMoOKEHUS JOMOJIHUTEIBHBIX AJIEMEHTOB KpEIJICHUs
(ITIT, TermooTBOA, CTOEK U JIP.).

Y
.S:;' ¥
X X
A | - |
S‘ 5}' 5,5 S? 55' II
52 A
L, X

Pucynok 1 — Konctpykropcko-TexHonornueckue 30Hsl1 I111

Onpenenus pazMepsl BCEX 30H, MOYKHO MOJYYUTh OPUEHTUPOBOYHBIE T'a-
Oaputsl Oyaymeit [111. 3nas pasmepst Ly u Ly, ucnons3ys 'OCT P 53429-20009,
MOYKHO OIPEJIEIIUTh OKOHYAaTeNnbHbIE pa3mepsl T111.

TosyHa reyaTHOM IUIAThI ONPEAEISAETCS TOJUHON MaTEpUalla OCHOBAHUS
Y IPOBOJISAIIETO PUCYHKA 0€3 yueTa JONOJHUTEIbHBIX MOKPBITHI. CyMMapHYIO TOJI-
HIMHY 00pa3yeT COBOKYNHOCTH TouH 111 1 HenpoBoAsSIIUX NOKPHITUN HApYX-
HbIX cioeB. Tonmmna [111 3aBUCUT OT KOHCTPYKTHUBHBIX U TEXHOJIOTHYECKUX OCO-
OEHHOCTE, a TAK)KEe OT MEXaHUYECKUX HAarpy30K, BUOpaluii 1 yAapoB MpH KC-
MJTyaTaruy U TPAaHCTIOPTUPOBKE, KOTOPBIE MOTYT IPUBECTH K JehOpMaIluu U OT-
kazy [I1. IIpeanoyTuTenbHbIMU 3HaU€HUMUA HOMUHAITGHBIX TommH OIIIT u T
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apisitores 0,8; 1,0; 1,5 u 2,0 MM. YcTaHOBIIEH pa3MEpHBIN psJl 3HAUCHU TOJIIUHbI
ocHoBanuu [1I1:

— rubkue — 0,1-0,2-0.4 mm;

— xecrtkue — 0,8-1,0-1,5-2,0-3,0 mm.

MoHTa)XHbIE OTBEPCTHUS — OTBEPCTHS, KOTOPBIE MPEIHA3HAYECHBI ISl yCTa-
HOBKM MUKpocxeM u DPD. TlepexoaHbie OTBEPCTUS — OTBEPCTHUS IS DIEKTpUYE-
CKOU CBSI3M MexAy cinosiMu win croporamu I1I1. Paznuyaror:

— CKBO3HBIC METAJIM3UPOBAHHBIE OTBEPCTHS, 00ECTICUNBAIOIINE HIICKTPH-
YECKYIO CBs3b Mexay ctopoHamu 111 u BHyTpenHMMHU cinosimu MIIII;

— CKBO3HbBIE€ METAJUTU3UPOBAHHBIE OTBEPCTHS (CKPBITHIE UIIH MEKCIOWHbBIE
MepPeXobl), 00ECIIEYNBAIOIINE KOHTAKT MEXKTY IBYMsI BHYTPEHHUMH CIIOSIMU;

— HECKBO3HBIE («CIIETBIC» WIIH «TITYXHUE») OTBEPCTHSI, CO3AIOIINE KOHTAKT;

— HECKBO3HBIE (CKPBITHIC) MUKPOIIEPEXOIHBIE OTBEPCTHSI, B TOM YKCJIE MHO-
TOYPOBHEBBIE MUKPOIIEPEXOIbI.

MuKpoOTBEpCTHS MIIM MUKPOIIEPEXOAbI (microvia) — OTBEPCTHS JUAMETPOM
menee 0,15 MM n/uimm mwiotHOCTEIO Goee 1000 mepexonos/am?.

dopma KOHTAKTHBIX IUIOMIA0K (KpyTias, MpsIMOYyTOJbHAas, KBajgpaTHas
U JIp.), @ TAKXKE UX pa3Mephl B HAPYKHBIX, BHYTPEHHUX, CHTHAJILHBIX CJIOSIX U CIIOAX
MUTAHUS/3eMJIM MOTYT Pa3udaThCs.

dopMa KOHTAKTHBIX IJIOMIA0K B HAPYKHBIX CJIOSIX OMPEACISAETCS:

— (opmoii BIB010B DPU (kpyTiioe uimm npsMOyroJibHOE CEUEHUE BHIBOJIOB,
IIIAPUKOBBIC BBIBOJIbI, OC3BBIBOIHBIC KOMIIOHEHTHI H JIP.);

— DJIEMEHTHOU 0a30¥ (TpaauIIMOHHbIE WJIA TTOBEPXHOCTHO-MOHTHPYEMBbIE
KOMITIOHEHTBHI);

— XapaKTepOM pacrioyIOKEeHUs BEIBOJIOB (PpaIuaibHO-TIEPIICHIUKYJISIPHO TUIOC-
KOCTH MOHTaKa, aKCUAJIbHO-TIapaJUIeNIbHO INIOCKOCTH MOHTaXa);

— JKECTKOCTBIO BBIBOJIOB;

— cnocoOoM coeTMHEeHUs BbIBOI0B DPU ¢ KOHTAaKTHBIMU TUIOIIAIKaMH (B OT-
BEPCTHSI MAKOW, BHAXJIECT K KOHTAKTHBIM IUIOLIAJKaM NalKOW WIIA CBapKOM);

— MeTtoaoMm usrorosienus 111

JlnameTpbl MOHTaKHBIX, IEPEXOTHBIX METAJUTU3UPOBAHHBIX U HEMETAJIIN3HU-
POBaHHBIX OTBEPCTHH NOKHBI OBITH BRIOpaHbI U3 caeaytomero psaaa: 0,05; 0,075;
0,1;0,2;03;04;0,5;06;0,7,08;0,9;1,0; 1,1; 1,2; 1,3; 1,4, 1,5; 1,6; 1,7; 1,8;
2,0;2,1;2,2;2,3;2,4;2,5;,2,6;2,7;2,8; 3,0 MM.

[leHTpBl OTBEPCTHI PEKOMEHYETCA pacloiaraTh B y3Jiax KOOpJUHAT-
HOM CETKH.

[Tpu npumeHeHun JUCKpETHBIX DPD ¢ 11aroM BEIBOIOB, HEKPATHBIM IIIary Ko-
OpAMHATHOM CETKH, 0 KpaliHEN MEPE OJTHO U3 OTBEPCTUH, IPUHATOE 32 OCHOBHOE,
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JOJKHO OBITh PACIIOJIOAKEHO B Y3JI€ KOOPJUHATHOM CETKH, OCTaIbHbIE OTBEPCTHS
pacrmoiaraioT B COOTBETCTBUH C pabOUYNM YEPTEHKOM SJIEMEHTA.

[IpenenbHbIe OTKIOHEHUS TUaMETPOB MOHTAKHBIX M MIEPEXOTHBIX OTBEPCTUI
B 3aBUCHMOCTH OT KJlacca TOYHOCTH MEeYaTHOM IIaThl JOJKHBI COOTBETCTBOBATD
yKa3aHHbIM B Ta0uIIe 2.

Ta6J'II/IHa 2— HpG,Z[eJII)HI)IG OTKIJIIOHCHUA OTBepCTI/Iﬁ II€YaTHBIX IlJ1aT
B munnumetpax

ﬂ,uameTp I'Ipenenbﬂoe OTKNCHEHWe guaMeTpa OoTBepCTUA ANA Knacca TOYHOCTH
Hanwuwne MeTannusayuu
OTBEPCTUA 1 2 3 4 5 6 7
o 0,3 BkNtoM. Bes meTannusayum —_ — —_ +0,02 +0,02 +0,02 +0,02
C meTannusayuei — — — -0,03 | 0,03 | -0,02 | 0,02
6e3 onnaeneHns -0,07 | -0,07 | -0,06 | 0,06
C MeTannuaayuei U ¢ onnaBneHuem — - _ _ — — —
Ce. 0,3 g0 Bes MeTannuaauunu +0,10 | £0,10 | 0,05 | £0,05 | %0,05 | 0,025 | 0,02
1,0 BKNKOM. C MeTannuaayue +0,05 | +0,05 +0 +0 +0 -0,025 | -0,02
Be3 onnaeneHns -0,15 | -0,15 | -0,170 | 0,10 | 0,10 | -0,075 | -0,05
C MeTannuaayuei +0,05 +0,05 +0 +0 +0 _— _—
1 C onnasneHnem -0,18 | -0,18 | -0,13 | 0,13 | 0,13
Ce. 1,0 Bes meTannuaayuu +0,15 | #0,15 | +0,10 | +0,10 | #0,10 | 0,05 | +0,03
C MeTannuaayuei +0,10 0,10 +0,05 | +0,05 0,05 +0 -0,02
6e3 onnaeneHns -020 | -0,20 | -0,15 | -0,15 | -0,15 | -0,10 | -0,08
C meTannusayuein +0,10 | +0,10 +0,05 | +0,05 | +0,05 — —
W € onnasneHuem -023 | -0,23 | -0,18 | -0,18 | -0,18

HoMuHansHbIe pa3Mepbl CKBO3HBIX OTBEPCTHI MOJ KPEIEKHBIEC JIeTaIH
BoIOuparoTcsa mo 'OCT 11284.

HanMenbime HOMUHAIBHBIE pa3Mephl 2JIEMEHTOB ITPOBOISAIIETO PUCYHKA
MeYaTHBIX TUTAT B 3aBUCUMOCTH OT KJIacca TOYHOCTH MTPUBEICHBI B Ta0IHIIE 3.

Tabnuua 3 — HauMmeHbllie HOMUHAJIbHBIE pa3MepPhl 3JIEMEHTOB ITPOBOISALIETO

PHUCYHKaA IICYAaTHBIX IIJIAT
B Munnumetpax

HaumeHbWre HOMUHANBHEIE 3HAYEHUA pasmepoB ANA Knacca TOYHOCTKH
HanMeHoBaHWe napameTpa ‘

1 2 l 3 \ 4 | 5 | 6 I 7
LLinpuHa npoBogHUKE 0,75 0,45 0,25 0,15 0,10 0,075 0,050
PaccTosHue mexgy npoBoAHUKaMn 0,75 0,45 0,25 0,15 0,10 0,075 0,050

[apaHTWiAHEIA NOACOK KOHTAKTHO NnoLlaaku 0,30 0,20 0,10 0,05 0,025 0,020 0,015

[Ipu Hanu4YMK Ha MEYaTHOM IJIaTe CBOOOIHOTO MECTA YKa3aHHbIE 3HAUCHUS
JIOTTYCKaeTCsl yCTaHaBJIMBATh 110 JII000MY O0jiee HU3KOMY Kiaccy, a s IepBOro
KJlacca — yBEJIMYMBATh B JBa pasa.

Br100op MaTepuasia me4aTHOM IJIATHI
Marepuan ocaoBanus [111 BEIOUPArOT C y4eTOM JIEKTPUUECKHUX U (PU3UKO-
MexaHnueckux napamerpos III1 Bo Bpems u nociie BO31€eNCTBUSI MEXaHUYECKUX
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HArpy30K, KIIMMaTHIeCKUX (PAKTOPOB ¥ XUMHUUECKUX arpECCUBHBIX CPE/T B MMPOIIECCE
MIPOU3BO/ICTBA U KCILTyaTalluu, 00€CIIeYeHsI aBTOMATU3aI[UH MPOIIECCa yCTaHOBKH
OP3. Breibop marepuana I1I1 taxxe 3aBUCUT OT TexHOJ0TUU U3rotonienus [1I1.
OCHOBHBIMH KPUTEPUAMHU MpHU BbIOOpE MaTepuania ocHoBaHus [1I1 ciyxart:

— TMPUTOJHOCTS ISl U3TOTOBJICHUS BEIOpaHHOTO THNA KOHCTpyKimu [111;

— COOTBETCTBUE TPEOYEMBIM 3JIEKTPUUECKUM U MEXAHUYECKUM XapaKTe-
PUCTHUKaM;

— BO3MOXKHOCTb JKCILTyaTallH B 33/IaHHBIX TEXHUYECKUM 33]TAHHEM YCIIOBUSIX;

— CTOUMOCTB.

CriennanvcTy-nmpoeKTUPOBIIUKY CIEIYET CTPEMHUTHLCS BHIOPATh TAKOM Ma-
TepuaJ, KOTOpbIi ObUT ObI HanOOJIee ONTUMAJICH I KOHKPETHOM pa3padaThiBae-
Mot koHcTpykumu [1I1 1 mpu sToM 06131471 OB HAUMEHbIIIEH CTOMMOCTBIO.

Pasmenienue 3JIeKTPOPAAUOM3Ae/IUIl HA IEYATHOH IJIaTe

KomnonoBka u pasmenienne DPU nomxHbl yI0BIETBOPATH TPeOOBaAHUIM
CUCTEMHOr0 nojaxoja. Heo0xonumo npenycMoOTpeTh:

— o0ecrnieyeHue Hanbosee MPOCTOM TPACCUPOBKHU;

— TpeOyeMylo MIOTHOCTh KOMIOHOBKU DP;

— CJIOKHOCTb DJIEKTPUYECKON MTPUHIHUIINAIBHON CXEMBI;

— TEIUIOBBIE PEIKUMBI;

— MEXaHHWYECKHUE BO3ACUCTBHS;

— IIOMEXO3alUIIEHHOCTh U UCKIIFOYEHUE B3aUMHOTO BIIMSHUS DJIEMEHTOB
IIEYaTHOTO MOHTa)ka Ha 3JIeKTpuueckue nmapamerpsl [111;

— o0ecrnedyeHre TEXHOJIOTUYECKUX TpeOoBaHuH, npeabsaBisieMbix k C: aB-
TOMAaTUYECKYI0 COOPKY, aliKy, KOHTPOJIb;

— o0ecrieyeHre BBICOKOM HaIe)KHOCTH, MaJIbIX Ta0apUTHBIX pa3MEPOB U MACChl,
TEIIO0TBOJIA, PEMOHTONPUTOJTHOCTH, OBICTPOIECHCTBUS.

CobntoaeHre yKa3aHHbIX OMPaHUYEHUI MOATBEPKIAETCA TPOBEPOUHBIMU
pacueTamu, KOTOpbIC BKIIOYAIOT: 1) OlleHKY KOMIIOHOBOUYHBIX Tapametpos [111;
2) pasmernenue OPU ¢ mocienoBaTebHBIM Y4ETOM BCEX CYIIECTBEHHBIX BO3ICH-
CTBUI (MEXaHUYECKUX, IEKTPUUECKUX, JJIEKTPOMArHUTHBIX U T. A.) Eciau noiny-
YEeHHbIE PE3YJIbTAThl HE YJOBJIETBOPSIOT TPEOOBAHUSIM, HEOOXOIMMO PacCCMOTPETh
HOBYIO KOMITOHOBKY DPH 1 mOBTOpUTH NpoLiecc KOHCTPYUPOBAHUS CHavaja.

Hexkotopsie pekomenamuu mo pasmeiienuto P u I[IMK:

— OPU u IIMK, umerornue HauOoJIbIIee KOJIMUECTBO BHEIITHUX CBS3EH, pac-
M0JIaratoT BOJU3U COCTUHUTEIIS;

— OPU u IIMK, umerorue HanuOoIbIIIee YUCIIO CBS3EH C yKe YCTaHOBJICH-
HeiMu DOPU u TIMK, pazmematoT psaom;

— kpynHorabaputHeie OPU u IIMK ycranaBnuBaroT BOJIU3M AJEKTpUYE-
CKOT'O COEIMHUTENS WUJIN Y DJIEMEHTOB KPETUJIEHUS STUYEUKU;
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— xopirycHbie OPU u [IMK pacnionararoT psaamu, IIpyu 3TOM BBIBOJIbI IOJKHBI
COBIAJATh C y3JIlaMU KOOPJIMHATHOMN CETKU (WM XOTs Obl OJIMH UJIU HECKOJIBKO);

— UMC, IIMK u MCBb (xoprrycHble 1 O€CKOPITYCHBIE) pacloiaraloT CuM-
METPUYHO OTHOCUTEIIbHO KOHTAKTHBIX TLIOMIAJ0K;

— OPU u IIMK pa3MemaroT ¢ y4eTOM 3JIEKTPUUECKUX CBSI3€H, TEIIOBOTO
pexuma, napasutHbix cBszeil Mmexxay OPU, [IMK u npoBogHMKaMu, paBHOMEPHOTO
pacnipenenenus Mmacc OPU u IIMK na [1I1, MunuMansHOM JJIMHBI CBSI3€H U KOJU-
YeCTBa NEPEXOIOB CO CJIOS HA CIIOH;

— ¢dynxmmonansHo cBa3annbie DPU u [IMK ycranapnuBaroT Ha MUHUMAITb-
HOM pacCTOSIHUM APYT OT JIPYra;

— TPYNOUPOBKY NAaCCUBHBIX JPD BBIMOIHAIOT BOKPYT COOTBETCTBYIOLINX
AKTUBHBIX;

— mar ycranoBku UMC, IIMK u MCBb na I1II onpenensiercsa pazmepamu
Y TUIIOM KOPITyCa, TETJIOBBIM PEKUMOM OJI0KA, MEXaHUYECKUMHU BO3/IEHCTBUSIMH,
MeTo10M pa3padoTku TexHosoruu [1I1, ynciom 3a1eiicTBOBaHHBIX BBIBOJIOB U IIP.;

— omnpenensioT ¥ yctaHapimuBaroT DPU u I[IMK ¢ ocoObiMu TpeboBanusMu
K UX pacIiojIOXKEHUIO (C SKpaHUPOBAHUEM, TEPMOCTATUPOBAHUEM, BEPTUKAIBLHO U TIP.);

— BapuanT yctanoBku DPU onpenensiercs B cootBerctBim ¢ [[OCT 29137-91,
['OCT P 59630-2021 «¥YcTraHOBKa MOBEPXHOCTHO-MOHTUPYEMBIX U3/I€TIUI HA TIe-
YaTHBIC IJIATHD» B 3aBUCUMOCTHU OT YCJIOBHUM JKCIUTyaTalliy, METOJa U3TOTOBJIE-
Hus 111, crenenn aBromaTuzanuu cOOpKHU.

[Tpu BBIOOpE BapuaHTa pa3MeIIeHUs] HABECHBIX KOMITIOHEHTOB Ha MEYaTHOU
1iaTe MOYKHO BOCHOJIB30BAThCS Tabmuuen 4.

Tabnuna 4 — BapuanTsl pa3MeneHusi HABECHbIX KOMIIOHEHTOB
Ha [€4aTHOM IIJIaTe

KH

Jluneiinble rpaduUecKue MOAEIN BapuaHTbl KOMIOHOBOYHBIX CTPYKTYD
KOMITOHOBOUYHBIX CTPYKTYp fueek DA sueek DA

No BapuanTa
KOMIIOHOB

-
N

3
TpanumonHsIil MoHTaX: OPO 1 kopmycHsle UMC

B Kopmycax 1—4 tunos, morTHpYyIoT Ha JI1I1
nnu MIIII ¢ ogHOM CTOPOHBI B OTBEPCTHSA

Tpanurmonnsrii MonTax: MouTaxx BUC/CEUC, MCh

B KOpIycHOM HcrnofHeHuu Ha MIIIT

[NoeepxuoctHbIit MoHTaX: UMC, BUC/CBUC
B KOpITyCax JijIs TOBEPXHOCTHOT'O MOHTaka MOHTH-

PYIOT Ha MHOT" OCJIOMHBIX KCPAaMHYCCKUX IlJIaTax,

KOTOPBIE Pa3MELIAOT HA KOMMYTalMOHHY0 MITIT
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OxoHuauue Tadauus 4
1 2 3

23 Montax UMC, BUC/CBUC B GeckopirycHOM
WICTIOTHEHUH TIPOBOJTYHBIMH BBIBOJIAMU

i Ha MHOT'OCJIOMHBIX KEPaMUYECKUX TUIATAX,

! KOTOPBIE Pa3MELIA0T Ha KOMMYyTanoHHyr0 MIIIT

Beckoprrycusie UMC, BUC/CBUC B Mukpocbopkax
YCTaHaBIMBAIOT HA MOAJIOXKKHU U3 CUTAJUIA, IOJIMKOPA
WY TIOJIMMMUJIA TIPU TIOMOLIN TTPOBOJIOYHBIX
BBIBOJIOB, a 3aT€M OECKOPITYCHBIE MUKPOCOOPKH
pasmenaroT Ha MIII
Beckoprmrycusie UMC, BUC/CBUC B Mukpocbopkax
ycranapnuBatoT Ha JAIII1 nim MIIIT Ha nonuumune,
a 3aTeM Ha METAJUTMUECKOE OCHOBaHHE
Momnrax 6e3BbiBoAHBIX KpucTauioB BUC/CBUC:
1) MeToOM TIepeBEpPHYTOTO KpUCTaIa
Ha MUKPOKOMMYTAI[OHHBIX IL1aTax;
2) METO/IOM YTOIUIEHHOI'O KpUCTa/lIa
IToBepXHOCTHBII MOHTaX.
OnHo- 1 (WTH) IBYCTOPOHHHA MOHTaX
[IOBEPXHOCTHO-MOHTUPYEMbIX KOMIIOHEHTOB
Ha JAIIT oo MITIT
CwMmernnansblil [BycTopoHHUH MOoHTax Ha JI1I1
n MIIIT:
1) OPU MOHTHPYIOT B OTBEpPCTHUS HA CTOPOHE A;
2) MOBEPXHOCTHO-MOHTHPYEMBIE KOMITOHEHTBI
MOHTHPYIOT Ha CTOpOHE b
CwMmernnansblil 1BycTopoHHMH MOoHTax Ha JI1I1
i MIIT:
1) MOHTaX TOBEPXHOCTHO-MOHTUPYEMBIX
KOMIIOHEHTOB Ha cTOpoHax A u b;
2) MoHTaX DPU, MOHTHpYEMBIX B OTBEPCTHS
Ha CTOpOHE A

rase0ecsese . Iy
R A XX XXX XL XERALED *, °,
KOOOBROOOOOIIOCHXXIAINE I

CR RN ARERRAX IR XA K AAA X RS
8 | XX B R R T

10

IIpu pasmemennu [IMK He cyiiecTByeT orpaHuyYeHUM 110 MAKCUMAIbHOMY
paccrostauio Mexay koprrycamu [IMK — uem Gosbire, TeM sryurie. OTHAKO 4acTo
TpeOyeTcs Kak MOXHO Oosiee ToTHO pasmectuth [IMK Ha I1IT (pucyHok 2).

(0,047)

1,0 Mm
(0,04)

Pucynox 2 — MuHMManbHbIe peKOMeH1yeMble paccTostHus Mexx 1y IIMK
Y DJIEMEHTAMU II€4aTHOI'O MOHTaXa
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MuHUMaIbHOE PacCTOSHUE MEXK Ty KOHTaKTHBIMU Iionaakamu [ IMK nomkHo
obITh HE MeHee 0,63 mm. Bee nomnsipuasie [IMK (SMD) nosmkHbI ObITH IO BO3MOXK-
HOCTH OPUEHTUPOBAHBI B OJIHOM HaIlpaBJICHUHU.

Pa3paboTka TONOJIOrMH NMEeYATHOMN MJIATHI

[ToAroToBKY K TpacCUPOBKE CIEAyeT HaYaTh ¢ pa3MelIeHus 0apbepoB Tpac-
CUPOBKU. bapbepaMu Ha 11aTe BBIIEIAIOTCS MECTA, HA KOTOPBIX 3alpelaeTcs pas-
MEIIEHNE IPOBOJHUKOB. JTO MECTA PACHOJIOKEHHS KPETIE)KHBIX OTBEPCTUH, HECY-
X KOHCTPYKLIHW, PAIUATOPOB OXJIAKIACHUS, IPOBOIALINX KOPITYCOB KOMIIOHEH-
TOB. bapbepsl yUnUTBHIBAIOTCS PU MUHTEPAKTUBHOW M ABTOMAaTUYECKON TPACCUPOBKE.

Jlasee Ha OCHOBAaHMM KJIACCA TOYHOCTH II€YATHBIX IUIAT YCTAHABJIMBAKOTCS
ITapaMeTphl TPACCUPOBKH JIJISl BCEU IIJ1aThl — LIMPHUHA IIPOBOIHUKOB U 3a30PbI MEXKITY
HUMHU. ['pynnbl nenei ¢ moxXoXUMH XapakTepucTUKaMu (HampuMmep, ey muTa-
HUS1) MOTYT OOBEIUHSATHCS B KJIACCHI, JJI1 KOTOPBIX HEOOXOAMMO YCTAaHOBUTH CBOU
npaBuiia TpacCUpoBKU. Clie1yeT BbIICIUTD LENH CO CIEUU(PUIECKUMHU MapameT-
pamu (BBICOKAs 4aCcTOTa CUTHAJIA, IIMPHUHA, OTPAHUYEHHUS IO IJIMHE U T. [1.) U Ha3Ha-
YUTh UM WHJAUBUIYAJIbHBIE ITPAaBUIIA.

Ha ocHoBaHnM 3amaHus Ha MPOEKTUPOBAHUE WIIM CAMOCTOSITENIBHO pas3pa-
OOTYHMK JTOJKEH BBIJIEIUTH LEMU, KOTOPHIE CIEAYET Pa3BECTH BPYUHYIO U 3ampe-
TUTh UX JaTbHEHIITYI0 MOAUGUKAIINIO TIPU aBTOTpAacCUpOBKe. B 3amucke ciemyet
NOSICHUTH KPUTEPHUH TAKOTO BbIOOpA. J{J1s1 pa3BOAKM 3THX LENEH JIydIlle BOCIOJb-
30BaThCS PYYHOM TPACCUPOBKOM, T. K. HHTEPAKTUBHAS TPACCUPOBKA HE BCET 1A 103~
BOJISIET 33/1aTh TpeOyeMOoe MOJI0KEHUE POBOIHUKOB.

3areM cieayeT OTTpaCCUpOBaTh e NMUTaHus. Llenu nuranus, Kak npaBuiio,
MIPOXOJIST MO BCEH MEYaTHOM TUIaTe, IOITOMY UX CJIEYET pa3MellaTh Tak, YTOObI
OHM HE MEUIAJIU MPOBEACHUIO IPYTUX IPOBOJAHUKOB. [Ipy 3TOM OYEHb BaXKHO y4H-
THIBAaTh BOIIPOCHI JJIIEKTPOMAarHUTHOM COBMECTUMOCTH, T. K. YEPE3 LIENU NTUTAHUS
BO3MOKHO BOSHUKHOBEHHUE MAPA3UTHBIX CBS3EH, 0COOEHHO MPU HAIMYUU Ha O]I-
HOM IeyaTHOM 11aTe NU(POBBIX U AHAJIOTOBBIX CUTHANIOB. [{enu nutanust MOXKHO
nonpo0OoOBaTh TPACCUPOBATH ABTOMATHUUECKH C MOCIEIYIOIIUM PEAAKTUPOBAHUEM.
JIns mpuianust UM KeJaeMo KOH(UTypariuu MOKHO BpEMEHHO YCTaHOBUTH Oa-
pbEpHI B BUJIE TUHUM, OTHAKO CIIEAYET MPOAHAIU3UPOBATH TPYAO0EMKOCTh U 3(-
(EeKTUBHOCTB 3TOr0 cnoco0a U, BO3MOXKHO, OCTAHOBUTHCS Ha PYYHOU Tpaccu-
POBKE IIETEeH MUTAHMUS.

[Tocse onucaHHBIX BBILIE JEUCTBUH OCTAIBHBIE LIETIH CIEAYET PA3BECTHU C MO-
MOIIIbIO aBTOTpaccupoBIIvKa. TpeboBaHus K mapamMeTpaMm TPaCCUPOBKH ITHX I1e-
IIEH ONPENEIIAITCS KJIIACCOM TOYHOCTH IEYATHOM I1J1aThI, HO BO3MOYKHBI U CIIELU-
¢buueckue TpeOOBaHUS K OTAEIBHBIM LIETsIM. Takke MOKHO YCTaHaBIMBATh pa3-
JUYHbIE TPEOOBAHMS K TOTIOJIOTUU B PA3HBIX MECTaX IJIATHI C MTOMOUIBIO OIpPEIEe-
JIEHUsI «KKOMHAT». [IpenBapuTebHO pa3BeICeHHBIE LEIHU IIEPE]T ABTOTPACCUPOBKOU
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HEOOXOIMMO 3aIUTUTH OT Moubukarun. [Ipu aBTOTpacCHpoBKe HEOOXOIUMO TPO-
BECTU HECKOJIBKO CEAHCOB TPACCUPOBKU C Pa3HBIMU NTapaMeTpaMu: U3MEHUTH LIar
CETKH, IIIUPUHY POBOIHUKOB, 3a30PbI MEK/Ty IPOBOJHUKAMU. 3aTEM HA OCHOBAHUU
CPaBHEHMS KOJIMYECTBEHHBIX NTOKA3aTEIEH, COAEPKAIIMXCS B OTUETAX O TPACCH-
POBKE JJIs1 KaKA0TO BApHAHTA, U HA OCHOBE BU3YyaJIbHOTO aHAJIN3a TOMOJIOTUH
CleAyeT BbIOpaTh HAMIYUYIIUN BapUaHT.

JIpyroi noixoA 3aKJIFOYAETCs B TOM, UTO MIOCJIE IIEPBOTO CEaHca aBTOTpac-
CUPOBKH aHAIM3UPYETCS TOMOJIOTUS U AENAETCSA BBIBOJ O TOM, KAaKHE MapaMeTPbI
TPACCUPOBKHU HY’KHO U3MEHUTH IS yJIy4dIleHus ee KauecTBa. Kpome Toro, npu Bu-
3yaJbHOM aHaJM3€ TOMOJIOTUHA MOTYT BOSHUKHYTb MPEIJI0KEHHS 00 U3BMEHEHUN
pa3MelleHnsi KOMIIOHEHTOB I OCBOOOXKACHUS KaHAJIOB TPACCUPOBKHU B TE€X Me-
CTax, I7I€ KOMIIOHEHTHI OJIOKUPYIOT MPOBEICHNE TPOBOTHUKOB.

Bce 3Tu 3Tansl He00X0JMMO OTPAa3UTh B MOSACHUTEIBHOM 3aIIMCKE U IIPHUBE-
CTH KOHKPETHBIE JAHHBIE, MOATBEPKAAIOIINE 0OOCHOBAHHOCTD C/IEIaHHBIX BBIBO-
JIOB M IPOU3BEJACHHBIX JICVCTBUM.

®uHaTBHBIM TAaNioM pabOThI Ha/l TOMOJIOTHUEN MeYaTHON TIJIATHI SIBISETCS
IIpOBepKa MeYaTHOM IIaThl HA MOJIHOTY TPACCUPOBKU U HA COOJIIO/ICHHE 3a30POB
CpeIcTBaMH pejakTopa rmeyaTHbiX miat (yruwiura DRC). Heo0xoaumMocTh 3Toro
OOBSCHSIETCS BHIIIOJTHEHUEM PYYHBIX OTepaliuii Npyu MPOSKTUPOBAHUM TOTIOJIOTUH:
pa3pabOTUMK MOKET JIOMYCTUTH OIMOKU 1 HE OOHAPYKUTH UX. OTUET O MPOBEPKE
COAEPKUT UMEHA HE TIOJTHOCTBIO PAa3BEACHHBIX LIENIEN C YKa3aHUEM OTTPACCUPO-
BaHHBIX YAaCTEH, a TAaK)Ke HapyIICHUSI TEXHOJIOTMYECKUX OTPaHUYCHUM (HEI0my-
CTHUMBIE 3a30phl). [Ipr 3TOM B 0TUYETE YKa3BIBAIOTCS OOBEKTHI, MEXKIY KOTOPBIMHU 00-
Hapy’KEHbI HAPYILIEHUS], a TAK)KE KOOPJIMHATHI PACTIONOKEHUs 3TuX omnoOok. Ha mne-
yaTHOU 1y1ate yruiuta npoepku DRC nomeriaer maaukaTops! omubdok. OOHapy-
YKCHHbBIE HE TIOJIHOCTBHIO PA3BEAECHHBIC LIENU CIEAYET JOPA3BECTU BPYUHYIO, 4 BbI-
SIBJICHHBIE OITMOKH TOTMOJIOTUU YCTPAHUTh. PEKOMEHIyeTCsl pU TPOBEPKE TIIIATHI
cpenctBamu yrunuTel DRC nostanHo yBennuuBath 3a/1aBacMble B IPABUJIAX MPO-
BEPKH 3a30pbl, UTO MO3BOJUT BECTH UCTIPABICHUS HAPYILICHUI MOCTENEHHO (I1e-
PEXOJIUTh OT MEHBIIHX 3a30POB K OOJIBIINM).

Br100p, 000cHOBaHME CIIOCO00B IJIEKTPOMOHTAKA

Br160p cioco6a 3eKTpoMOHTaXka CBA3aH C IPOEKTUPOBAHUEM KOHTAKTHBIX
TUIOIIAA0K pazMeraembix Ha 1111 koMITOHEHTOB.

OCHOBHBIMH CTIOCOOAMU AJNEKTPOMOHTAXkA SBIISIOTCS MMaliKa BOJIHON MPUIIOs
U NaliKka pacIuiaBjI€HUEM JO3UPOBAHHOTO MPHUIIOS, KOTOPbIE UMEIOT CYILIECTBEHHBIE
pa3inuuus ¥ 0COOEHHOCTH HUCIOJIb30BaHUS.

[Tatika — mpouecc COeAUHEHU METAJJIMYECKUX YACTEN U3JIEIHUS C TIOMO-
IO CHENUAIIBHOTO CIuIaBa — Npumos. OHa HECKOJBbKO HAIIOMUHAET CBAPKY
METAJJI0B, HO MPU CBAPKE COCIMHSAEMBIE IETAIA HATPEBAKOTCS 10 IJIABJIEHUS,
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a Mpu Nalike HarpeBaroT MPUIION U J€TaIu TOJIBKO A0 TEMIIEPATyphl MIABICHUS
npumos (pUCyHOK 3).

" Croco0bl Harpesa ‘
I
[ [ | \ |

’ [1agaApHHKOM H TTorpy:xennem | ’ I'a3zonaa3MeHHbBIIT ‘ ’ 3/M HRJIyYeHHeM H IIpoune ’

\
| Hﬁ 1 ﬁlﬁ

# IIojaavel NpHIOA

B BaHHY C paclJIaBJIeHHEIM IPHIIOEM [

C KOCBeHHBLIM HATPEBOM

B BanHuy ¢ TEILVIOHOCHTEIEM
TokaMH BBICOKOH YACTOTHI
UubpakpacHbIM H3AVICHHEM
ITnasmoii TaeoUiero paspasa
DIIEKTPOCONPOTHBACHUEM

DAEKTPUYECKUM
C BO3HPOBAHHO!

B pauny npunos
Topsauum razom
JIa3epHBIM Jy49oM

Topenkamu

Pucynok 3 — CriocoOsl HarpeBa mpu nanke

PacninaBineHHBIN NPUIION 3aTEKAET B 3a30Pbl MEXKAY ACTANSAMU U3ECTUA
MO ICUCTBUEM KAMMJIIPHBIX CHJI, U UM MEHBIIIE 3a30p MEXK1Y COCAMHIEMbIMU
MOBEPXHOCTSIMU NPHU MalKe, TEM Jydllle MPOHUKAET B 3a30p MPUIION MO UX
JICICTBHUEM.

HasBanue naek onpeaensieTcss MHCTpYMEHTOM (000py/I0BaHUEM) UJTU Cpe-
JIO0M, HarpeBaroMMU MeCTO coefmHeHus. HezaBucumo oT crocoba HarpeBa naika
MOXET MPOU3BOJIUTHCS B OOBIYHOM OKpYyXkKarolieil atMocdepe Win B ClIEHUATIBHO
co3nanHoi cpeze. [loaToMy paznuyaroT crnocoObl MAMKKU U 10 XapakTepy OKpyKa-
IOILIEH CPEeJIbl: B BAKYYME; B Cpe/Ie HEUTpaIbHBIX Ta30B; B BOCCTAHOBUTEILHOM CpEJIE.

[Taiika BOTHOM MPUTIOS TPUMEHMUMA TOJIBKO TOT/Ia, KOTJJa KOMIIOHEHTHI MOH-
TUPYIOTCSl Ha TOBEPXHOCTh C HUYKHEU CTOPOHBI IJIaThl, @ CAMH KOMIIOHEHTHI BbI-
JIEP>KUBAIOT IMOTPYKEHNE B BAHHY C IIPUTIOEM. ITOT METO/1 MAKHU JIJIsl TOBEPXHOCT-
HBIX KOMIIOHEHTOB OTPaHUYUBACTCS M3-3a MPOsBICHUS d(PeKTa 3aTeHEeHUs nasi-
€MBbIX KOHTaKTHBIX TUIOMIAJ0K KOPITyCaMH KOMIIOHEHTOB. J1J1s1 HEKOTOPBIX KIacCOB
prUOOPOB MPHU MAMKe BOTHON MPUIIOS OPUECHTAIMSI KOMITOHEHTOB OTHOCUTEIBHO
HaIpaBJICHUs JBUKEHUS BOJIHBI HAMPSMYIO OIIpeIesisieT KauecTBO (hOPMUPOBAHUS
MasiHOTO coeauHeHus. Jlydime pe3ynbTaThl JOCTUTAIOTCs, KOT/Ia MPOA0JIbHAs OCh
KOpIyca HalpaBJieHa Mo JBMKEHUIO IJIaThl TPH Maiike. Takas opueHTaIus yMEeHb-
1aeT BEPOSITHOCTH 00pa30BaHMsI IEpEMbIUEK U3 TIPUIIOs. BayKHYIO POJIb UTPAET U CO-
3JITaHUE «IOBYIIIEK ITPUIIOS», KOTOPHIE HE JAI0T HAKAITMBATHCS MPHUIIOI0 HA KOHIIE-
BBIX IUTONIaJKaX MOCaJ0YHOI0 MeCTa KOMIIOHEHTa. Takue mpocThie KopIyca, Kak
npsMOyToJibHbIE Wi SO, TPOCTO OPUEHTUPYIOTCS TAPAUICIbHO WY TTEPIICH/IH-
KYJISIPHO TTOTOKY BOJIHBI.
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[Tpwu maiike oryIaBIEHUEM JO3UPOBAHHOTO TPHUTIOSI TIOBHIIIAIOTCS TPEOOBAHUS
K TOYHOCTH TTO3UIIMOHUPOBAHKS KOMIIOHCHTOB M HAHECEHUS MPUTTIOWHOMN MaCThI
IIPY TIOBBIIIEHHOM TJIOTHOCTH MOHTaXa. 371€Ch HEOOX0IUMO YUIHTHIBATh dPHEKT
CKOJIBKCHHSI KOMIIOHEHTA 10 PACIUIABICHHOMY MPHIIOK0. DTOT 3PP eKT MposiBis-
€TCs KaK CIICJCTBUE ICHCTBHSI CHJI TIOBEPXHOCTHOTO HATSYKEHUS KUIKOTO TIPUTIOS
(TIpu OTUTaBIIEHUH ), KOTOPBIC CTPEMSITCS 3aTIHYTh KOMITOHEHT B IICHTP MPUIIOWHOM
TJIOMIAKA, YTO OOBIYHO MTPUBOJINUT K HEOOXOIUMOCTH TMOBBIIIIEHUSI TOYHOCTH TI0-
3UITMOHUPOBAHMSI KOMITOHEHTA. J[J1s1 MpetoTBpateHust CKoIb3s1ero 3 dexra Heoo-
xouMo nienath 3a30p 0,635 mm wiu naxe 1,27 mwm.

Pa3pa0doTka KOHCTPYKIUM ME€YATHOIO y3J1a

B sToM noapaszaene Heo6xoauMo 060CHOBATh MacCOTadapuTHBIC U IPYTHE
KOMIIOHOBOYHBIE XapaKTEPUCTUKH MIEYaTHOTO Y3714, ONPEIEIUTh KOHCTPYKTHUBHbBIE
cocTaBistoLMe (TUIAHKN, ChEMHUKH, PAMKH, COEIUHUTEINH, IEPEXOTHUKH, HJIe-
MEHTBI 3aKPETUICHHS H T. I1.).

B sTroM paznene Takxke A0IKHBI ObITh CHOPMYJIUPOBAHBI OCHOBHBIE TPEOO-
BaHUS K 3aLUTE MEYATHBIX Y3JIOB OT 3JIEKTPUUECKHUX, TEINIOBBIX, MEXaHUUECKHUX,
KJIMMAaTHUYECKUX U IPYTHX BO3JACHCTBUIL.

KoncTpyKkTOpCKHE pacyersl
Ipumep pacuema 06beMHO-KOMNOHOBOYHBIX XAPAKMEPUCMUK UZ0EUS

[Inomaap meyaTHOM MIaThl S, , MM, PACCUMTHIBAETCS O (GOpMyIIe

Sl‘[l‘[ = Kv ’ [isym"i ’ nj' (1)
i=1

rne K, — xkoaddunuent ucnonszosanus mwiomanu [T (mpuanmaem K, =1,5);
v p v

SyCTi — YCTaHOBOYHAS TLIOMA/b i-T0 YIEMEHTa, MM,

N — YKCIIO0 3JICMEHTOB I-T'0 THITOPa3Mepa;

M — KOJIMYECTBO TUIIOPA3MEPOB.

Tabnuna 1 — [TapameTpsl 31€KTPOPaIN03TIEMEHTOB

I"abaputHsIe pazmepsl
XXYXZ, MM

TTosummonnoe
0003HaUYEHNE DIIEMEHTA

KomnuecTBo 351€MEHTOB,
T
3aHuMaemMast IIoIIa b
3JIEMEHTa, MM?

CyMMapHasi IIomaib
MOOOHBIX 3JIEMEHTOB, MM?2

3aHUMAaEMBIN JIEMEHTOM
00bEM Vyeri, MM®

Macca Moyps, T

[EEN

2

N

ol

>

25,2x26x5,7

=W

655,2

655,2

3734,64

20

>
&

13,5x10x4

135

30

135

540




OxkoH4aHue Ta0Iunb 1

1 2 3 4 5 6 7
A3 23x15,4x5,7 1 354,2 354,2 2018,94 2,2
A4 Tx7x2,5 1 49 49 1225 1,2
A5 12,6x10,2x5,7 1 128,52 128,52 732,56 1,8
A7 5,8%5,8x8.7 1 33,64 33,64 292,67 25
C1...C6 3,1x1,6x0,55 6 4,96 29,76 16,37 0,046
DD1 7,8x10,2x2,5 1 79,56 79,56 198,9 0,7
FU1 3,1x1,6x0,55 1 4,96 4,96 2,73 0,03
G1 72x18x20 1 1296 1296 25920 200
HL1. HL3| 3,1x1,6%0,55 3 4,96 14,88 8,18 0.1
R1,R3,R7,

Ro. mi1 | 31x16x055 6 4,96 29,76 16,37 0,04
R2, R4, R5,

R6. RS 3,1x1,6x0,55 5 4,96 24,8 13,64 0,01
SB1...SB4 | 6,2x6,2x4 4 38,44 153,76 615,04 35
VD1 3,86x1,8x1,35 1 6,95 6,95 9,38 0,05
X1 76,96x20,98x21,41 1 1614,62 1614,62 34569,03 | 20
XSI..XS2| 158x15x7,12 2 237 474 3374,88 2,61
XT1 15x10,2x14,3 1 153 153 2187,9 3,4
ZQ1 12,3%4,5%5 1 55,35 55,35 276,75 1

[Tomap, 3aHUMaeMast BCEMH KOMITOHEHTaMH, cocTaBiseT 5292,96 mm? (cormacuo
JaHHBIM TaOIULBI 1).

[Tnomaap neyaTHo# mIaTel paccuuThiBaeM 1o ¢opmyne (1):

S, =7939,4 Mm°.

Oxkpyrnsiem 3HaueHue riomiaau [111:

S, roct = 8100 Mm?.

Cornacuo 'OCT P 53429-2009 npuHuMaeM COOTHOILIEHHE CTOPOH Me4yaTHo! maThl 1:1,
a ee rabapuTHBIN pa3Mep ycTaHaBirBaeM paBHBIM 90 x 90 mm.
PaccunTtaem k03(ppULKEHT 3amoHeH s UI0IIAIN TeYaTHON IUIaThI:

_ XiiSyer, N _5292,96

K

3

SHH.FOCT 8100

=0,65.

)

Cymmapnas Macca BCeX 2JIEMEHTOB II€YaTHOTO y3Ja COCTaBsAeT My =276,97 r (co-

IJ1aCHO JIAaHHBIM TaOJuIbI 1).

Macca neyaTHOM TUTaThI OMpenensieTcs mno Gopmyne

m,, =p-V =1600-1,215-10° =0,01944 kr =19,44 r,

©)

rac p — MIOTHOCTh MaTepuaia nmevyaTHou miaatel. T. K. B JaHHOM cJIydyac MaTcpual

MJIaThl — CTEKIOTeKCTONuT, p =1600 KT/,
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V — 00beM IEeYaTHOI ILIAThL, M

V =S, rocr-h=8100-1,5=12150 mm® =1,215-10° m°. (4)

OmnpenensieM Maccy MEYaTHOTO y3i1a 1o opmyiie

My = Mypy + M, =My + M, = 276,97 +19,44 =296,4 . (5)

prwep pacuema 3J1EMEHMOB NEYANHO20 MORMAd}ICA

Hcxonnele naHHble:

— JIBYCTOPOHHs Ile4yaTHas I1J1aTa;

— METOJ] U3TOTOBJICHUS: KOMOMHUPOBAHHBIN TTO3UTUBHBIN;

— KJIaCcC TOYHOCTH — 4;

— ToJmMHA QOJbru 35 MKM;

— MAaKCUMAJIbHBII TOK 4epe3 NPOBOJHUK 35 MA;

— MakcHMaJibHas JJinHa npoBoaHuka 0,4 m;

— MAaKCUMaJIbHBII TuaMeTp BBIBOJIOB AJIEKTPOPAANOIEMEHTA 1 MM.

1) OnpexersieM MUHUMAIBHYIO IIUPUHY, MM, [IEYATHOTO POBOTHHUKA IO TOCTOSIHHOMY
TOKY JUIsl LIeTIel TUTaHWs U 3a3€MJICHHUS:

|
bmini == maxt J (1)

JL[OH :

rae | — MakCUMasbHBIN MOCTOSHHBIN TOK, IPOTEKAIOLINH B IPOBOJHUKAX (OIpee-

JISITCS U3 aHANIN3a AJIEKTPUIECKOM CXEMBI);
Jon — AOTICTHMast IIIOTHOCT TOKA, BRIOMPAETCS B 3aBUCHMOCTH OT METOJIa U3I0-
TOBJICHHS 13 TaOJIHIGI 1;

t — TonmuHa IMPpOBOAHUKA, MM.

Ta6muma 1 — JlomycTumas TNIOTHOCTH TOKa B 3aBUCUMOCTH OT METO/1a U3TOTOBJICHUS

Homyctumas VYnennHOE
TommuHa Gobru t, .
MeTo/ U3roTOBIEHUS IJIOTHOCTH TOKA Jyon, COTIPOTHUBJICHHUE P,
MM
A/Mm2 OMm - MM%/M
XUMHYECKUM:
— BHyTpeHHue ciou MIIIT 20, 35, 50 15 0,05
— "apyxHblie crou OIIIT, ATIIT 20, 35, 50 20
Ko N 20 75
Ho“l‘ngii;fa‘*m’m 35 48 0,0175
o3 50 38
DNEeKTPOXUMUYECKUT — 25 0,050
0,035
=2 20,021 M.
48-.0,035
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2) OmpenensieM MUHUMAIBHYIO ITUPUHY TPOBOJHUKA, MM, UCXOS U3 JOIMYCTUMOTO
IIaJICHUS HAIIPSKEHUS HA HEM:

Pl max!
o , 2
min2 U t ( )

J01

rie p — yaebHOE 00bEMHOE COTIPOTUBIICHUE MaTepHralia MPOBOIHUKA (CM. Tabuuity 1);
| nax — MAaKCHMAJbHBIN TIOCTOSIHHBIN TOK, IIPOTEKAIONINI B MPOBOJHKUKAX (OIpe;ie-
JSieTCs U3 aHAJINM3a JIEKTPUUECKOM CXEMBI);
| — muna mpoBoaHUKa, M;

UIIOH — JOITYCTUMOC MMAaACHUC HAIIPAKCHUSA, OTIPCACIIACTCA U3 aHAJIM3a 3JICKTPU-

YECKOU CXEMBI.
JlonycTrmoe najieHrue HanpsHKeHUs: Ha IPOBOJAHUKAX HE JOJDKHO IpeBbIIaTh 5 % OT nu-
TAIOIIETO HAMPSHKEHUS MHEKPOCXEM U He OoJiee 3armaca moMeX0yCTOMYUBOCTH MUKPOCXEM.

Uoon =0,5 B;

b, = 0,0175-0,035-0,4 —0.014 wm.
0,5-0,035

3) OrmpenensieM MUHUMAJIbHYIO IIUPUHY TPOBOAHUKOB 110 (hopMyJie

bmin = bJ.min +1,5hq) +0,03 MM, (3)

rae Dypin — MuHMManbHas SGpeKTUBHAS IIMPUHA TIPOBOIHHUKA.
Jlnst mewaTHbIX miat 1, 2 ¥ 3 Kiacca TOYHOCTH TPUHUMAIOT Bypin = 0,18 MM; st me-

YaTHBIX IUIAT 4 K1acca To9HOCTH Bypin = 0,15 Mm.

MunumanbpHas rprHa IMMPOBOAHUKOB
byin =0,15+1,5-0,035+0,03=0,23 M.
MakcumanbHas rprHa IMMPOBOAHUKOB
Birax = B +(0,02...0,06) = 0,23+0,03=0,26 mm.

4) Onpez[emleM HOMHHAJIbHOC 3HAYCHUC JUAMETPOB MOHTAKHBIX OTBepCTHﬁ.
PaccuuteiBaeM mirs QJICKTPOPAAHUO3JICMCHTA C IJ.IPIpPIHOfI BBIBOJIOB 1 MM

d=d, +|Ad, |+, (4)

rac d 5 — MaKCHUMAaIbHBIN AUaMETP BbIBOJId YCTAHABIMBACMOI'O SJICKTPOPAAUOIJICMCHTA,

Ad, , — HIKHEE IPENETLHOE OTKIOHEHHE OT HOMUHAIBHOTO IMAMETPA MOHTAK-

HOTO OTBCPCTUA,

33



I' — pa3HUIIA MEXIY MUHUMAJIbHBIM JHAMETPOM OTBEPCTHS U MaKCHMAJIbHBIM JTHa-
METPOM BBIBOZA AJIEKTpopaauodneMenTa. Ee BeiOupator B npeaenax ot 0,1 10 0,4 mm.

PaCC‘II/ITaHHHe 3HAUYCHUA ,I[I/IaMeTpa d CBOJAT K Hpe,Z[HOIITI/ITeJ'IBHOMy pany OTBepCTHfI:
0,7;09;1,1;1,3: 1,5 mm™m.

d=1+01+0,3=14 mm.

[Mpunumaem d =1,5 mm.

5) PaccuuntriBaem AUAMCTP KOHTAKTHBIX IIOITaId0K.
MuHUMaIbLHBINA AUAaMETP KOHTAKTHBIX INIOMAA0K AJIA ABYCTOPOHHUX INCYATHBIX I1J1aT,
HN3T'0TOBJICHHBIX KOM6I/IHI/IpOBaHHBIM IIO3UTHUBHBIM MCTOJOM:

Dmin = Dlmin +1’5h(1) +0,03, (5)

TIe th — ToJIIMHA (OJIBTH;

D{min — MUHUMAaIbHbIA 3PEKTUBHBIN THAMETP MIIOIAAKH:

Dy min = 2([bm +d%j +(8d + 8p)j, (6)

rac bm — PpacCTOAHHUE OT Kpas IIPOCBEPJICHHOI'O OTBEPCTUS 10 Kpas KOHTaKTHOM TVIOIIAAKH,
od u 6p — AOITYCKHU Ha pacCIIOJIOKCHHUC OTBepCTI/Iﬁ 1 KOHTAKTHBIX INIOIIAaaA0K,
dmax — MaKCHUMaJbHbBIN JAUaAMCTP MPOCBCPIICHHOI'O OTBCPCTUA, MM.

Benuuuner 8d, dp ompeaensioT mo tabiumnam (yIuThIBACTCS NOIPEUIHOCT TEXHOIOTH-
YECKOTo MpoIiecca).
MaxkcuManbHbIN THaMeTp MPOCBEPICHHOTO OTBEPCTHS onpeaessieM o hopmyine
dpax =d +Ad +(0,1...0,15), (7
rae Ad — momyck Ha oTBepcTHe (puHUMaeM paBHbIM 0,1).

oy =1,5+0,1+0,15 =175 mm;

Dimin = 2[(0, 025+ %} + (0,05 + 0,15)} =2,2 MM;

Dpin =2,2+1,5-0,035+0,03= 2,28 mm.
6) MakcuManbHBIN TUaMeTp KOHTAKTHOM TUTOIIA KK :
Drax = Dnin +(0,02...0,06), (8)

Dinax = 2,28+0,04 = 2,32 mm.
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7) MuHHMaIbHOE PAaCCTOSIHUE MEKAY IBYMsl KOHTAKTHBIMU TLUIOIIAKAMU:
Sminl = I-O _(Dmax +26p)! (9)

rae Lo — paccrosiHue MeXIy HEHTPaMH pacCMaTPUBAEMBIX 3JIEMEHTOB (IPUHUMAEM
paBHBIM 2,8 MM).

Spmin1 =2,8—(2,32+2-0,15) =0,18 mm.
8) MuHHMAaIbHOE PACCTOSHUE MEXKIY IBYMsSI IPOBOIHUKAMHU:
Sminz = Lo = (Bmax +281);
S, inp =0,6—(0,26+2-0,03) = 0,28 mm. (10)

9) MuHHMaJIbHOE PACCTOSIHUE MEKAY MPOBOTHUKOM M KOHTAKTHOM TUTOLIA TKOW:

Sming = Lo—[(D;aX +6p]+(meaX+5|D=

= 2,8—((2’—32 +0,15j +(0’—§6 +o,03j] =1,33 Mm. (11)
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4 Yka3aHusl 10 0(popMIIEHHIO KyPCOBOI'0 MPOEKTA

4.1 OdopMieHne NOACHATETbHOH 3aNIMCKH

[TosicHUTENBHYIO 3aMKUCKY K KYPCOBOMY MPOEKTY ClIeTyeT O(OPMIISATH C CO-
omonenuem tpedboBanuit [OCT 2.105-2019 «ECK/I. O6mue TpeGoBaHus K TEK-
CTOBBIM JOKYMEHTaAM.

[TosicHuTenpHas 3amucKa K KypcoOBOMY MPOEKTY JODKHA ObITh HareyaTaHa
Ha OJIHOM CTOpOHE JiKcTa nmucueii Oymaru popmara A4 mpudrom Times New Ro-
man pasmepoM 13 (MeKCTPOUYHBIN HHTEPBAI — OIMHAPHBIN). PaccTosHIE OT paMKH
(GhOpMBI JI0 TPaHMIT TEKCTA B HaYajle U B KOHIIE CTPOK — He MeHee 3 MM. Paccrosiaue
OT BEpPXHEW MJIM HUKHEN CTPOKH TEKCTA JO BEPXHEU WIIM HUKHENU PAaMKH JTOJKHO
ObITh HE MeHee 10 MM.

AG3a11bl B TEKCT€ HAYMHAIOT OTCTYIIOM, PaBHBIM 15 MM.

Kaxnprii paznen 3anuckd HEOOXOAMMO HAYMHATH C HOBOW CTPAHMIIBI.
OneyaTku, OMUCKU U Tpaduyeckre HETOYHOCTH, OOHAPYKEHHBIE B MPOILIECCEe
BBITIOJTHEHUS JIOKYMEHTA, JOMYCKAeTCs UCTIPABIISATh MOAYUCTKON WIM 3aKpalliu-
BaHHEM KOPPEKTUPYIOLIEH KUIKOCThIO O€JI0r0 1BETA U HAHECEHHEM Ha TOM K€
MECTE UCIPABICHHOTO TeKCTa (rpadukH).

[TosicHuTenbHas 3amucKa JOJKHA COAEPkKaTh TUTYJIbHBIN auct. Dopma
U COJIEpKaHUE TUTYJBHOTO JINCTA MPUBEACHBI B IPUJIOKEHUU A.

B Hauane mosCHUTENBHOM 3alMCKH MOMEIIAETCA COACPKAHNE, B KOTOPOM
MPUBOJAT MOPSAKOBBIE HOMEPA U 3ar0JIOBKH Pa3/IeJIoB, MOAPa3AesioB, 0003HAYEHUS
Y 3aroJIOBKY MpuiioxkeHui. [Ipu 3ToM mocie 3arojioBKa Ka)KAOro U3 yKa3aHHBIX
CTPYKTYPHBIX 3JIEMEHTOB CTaBAT OTTOYHE, a 3aTEM MPUBOIAT HOMEP CTPAHUIIBI ITO-
SCHUTEIIbHOM 3aIIMCKHU, HA KOTOPOW HAUMHAETCS JaHHBIN CTPYKTYPHBINA JJIEMEHT.
B conepskanun HOMepa 1o Ipa3iesioB MPUBOIAT Mocye a03aIHOTO OTCTYTIA, PABHOTO
JIBYM 3HaKaM, OTHOCUTEJIbHO HOMEPOB pa3/ienoB. B conepxanuu npu HeoOXo1u-
MOCTH MPOJIOJDKEHMSI 3aITUCH 3aroJI0BKa pasJiesia Win Mojapaszienia Ha BTopoil (mo-
CJIEIYIOIEH ) CTPOKE €ro HAYMHAIOT HA YPOBHE Hayasa 3TOro 3arojioBKa Ha MepBOi
CTPOKE, a TP NPOAOHKEHUH 3aIIMCH 3aroJIOBKA MPUJIOKEHUS — HAa YPOBHE 3alUCH
0003HAUEHUS ATOTO MPUIIOKECHUS.

CopnepxaHue pa3meraroT Ha HoBoM crpanuue. Cinoso «Coxpep:xaHue» 3aru-
CBHIBAIOT B BEPXHEM YaCTU CTpPaHUIIbI, TOCEPEANHE, C MTPOMUCHON OYKBBI U BBIJIE-
JISTFOT TOTYKUPHBIM IprdgToM. HanMeHoBaHUs CTPYKTYPHBIX JIEMEHTOB MOSICHU-
TEJbHOM 3aMKUCKH, BKIIFOUEHHBIE B COACPKAHNE, 3aITMCHIBAIOT C MPONKUCHON OYKBBI.
[Tpumep odopmiieHus coaepkanus MPUBEIEH B IpuiIoxkeHnn b.

[TosicHUTENBHYIO 3aMKUCKY K KYPCOBOMY MPOEKTY CIAEAYET pa3AeiiiaTh Ha pa3-
JIeNbl ¥ TIofipa3fenbl. Pa3nensl HyMepyroTcs o HOPSAKY B IIpejieax BCeil 3aliCKu.
Hymepanus npousBoautcs apadckumu nudpamu. [logpasaenst HymepyroTcs
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B IIpejeniax Kaxaoro pasaena. [Ipu atom HOMep cocTouT U3 ABYyX nudp, paszie-
JICHHBIX TOUYKOU, HAPUMED:

5.1 — IlepBrbIit moApa3ea NATOTO pasjesa

3aroJIoBKH pa3/IeNioB U MOIPA3/IENIOB JOKHBI OBITh KPATKUMH U TOUYHO OTpa-
XKaTb UX coaeprkanue. IlepeHocs ¢I0B B 3arojioBkax He gomyckatorcs. Eciu 3a-
rOJIOBOK COCTOMUT U3 ABYX MPEAJIOKEHUMN, UX PA3AEIAIOT TOYKOU. 3arojIoBKHU Clie-
JyeT revyaTaTh ¢ MPOMHUCHOM OYKBBI 6€3 TOUKH B KOHIIE, TTOTYKUPHBIM IIPUPTOM,
HE MOJYEPKHUBAas, C ad3alHOr0 OTCTYyNa. 3aroJOBKU Pa3/IelioB BBIACIAIOT yYBEIU-
YEHHBIM pa3MepoM mipudTa (CIeayeT UCroiib3oBaTh mpudt 14).

PaccrostHue Mex Iy 3aroJIOBKOM pasjiena v moapasziena J0JHKHO ObITh PaBHO
OJHOW MycTOW cTpoke. PaccrosiHMe Mexy 3arojioBKOM IMojpaszzenia U IyHKTa
JIOJKHO OBITh paBHO OJHOM IMyCTOM cTpoke. PaccTosiHuEe MeX Iy 3aroj0BKOM pa3-
nena (moapasaena) U NpeAbIyIM WM MOCIEAYIOUIMM TEKCTOM JIOJKHO OBITh
PaBHO JIBYM ITYCTBIM CTPOKAM.

Ilpumep

2 KOHCprKTOpCKHe PACUETDI (wpupm 14, c abzaynozo omcmyna 15 mm)
(00Ha nycmasi cmpoka)
2.1 Pacuer Ha MEXaHUYECKHE BO3ICHCTBHUS (wupughm 13, c abzaynozo omemyna 15 mm)

(0oona nycmas cmpoka)

2.1.1 Pacuer Ha nerictBue ynapa (wpugm 13, ¢ abzaynozo omcmyna 15 mm)

(06e nycmuwix cmpoxis)

[Tpumep odopMieHMs MOSCHUTEILHOM 3aITUCKHU TPUBEJICH B puioxkeHnn B.
[TosicHuTenpHas 3anucKa J0HKHA ObITh M3JI05KEHA KPaTKO, TPaMOTHO, C TIPU-
MEHEHHEM TeXHUYECKON TepMuHoJoruu. Creayer n3deraTh CIOXKHbIX U JJIMHHBIX
npemiokeHui. He pekomenayercs moBTOpsTh yKe OAHAXKIbI U3JI0KEHHBIE MBICIIH.
[Tpu onrcanny KOHCTPYKIIMIA U3CNIMHN U anmapaTypbl HE CIIeAyeT YIOTPeOIsITh O/1-
HOBPEMEHHO B 0JTHOM (hpa3e HacToslIee, poIIeAlee U Oy ayIiee BpeMs, COBEpLICH-
HBII ¥ HECOBEPIIICHHBIN BUJT, a TAKXKE JIMYHYIO U OE3TTMUHYIO ()OPMY IJIarojioB U T. 1.
TepMuUHOJIOTHSA, UCTIOJIB3YEeMas B IOSICHUTEILHOM 3aMMCKe, TOJKHA OBITh

€IMHOM U COOTBETCTBOBATH YCTAHOBJICHHBIM CTaHAAPTaM, a IPU OTCYTCTBUU TAKO-
BbIX — OOIIENIPUHSTON B HAyYHO-TEXHUUECKOM tuTeparype. Cnemyer nuzderarb ymo-
TpeOJIeHus 1J11 OAHOTO U TOTO K€ MOHATUS JIBYX WJIK 00Jiee TEPMUHOB.

CokpallleHHs CJIOB B MOSCHUTEIBHOM 3alIMCKE IOMYCKAIOTCS TOIBKO B UC-
KJIFOUUTENBbHBIX CIy4YasX U JOJKHBI COOTBETCTBOBATH OOIIETIPUHSITHIM HOPMAM.
K nonycTuMbIM OTHOCSITCS:

— COKpAaUIEHUs], yCTAaHOBJIEHHbIE MIPAaBUJIaMU PYCCKOM opdorpaduu 1 myHK-
Tyaluuu (Hampumep, TO €CTh — T. €., U TaK Jajee — U T. [1.);
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— cokpamnienus, perinamentupoBanHbie ['OCT 2.316 «IIpaBuna HaneceHus
Ha YepTekax HaJaImucel, TEeXHUUYECKUX TPEOOBAHUN U TaOIHID.

CMCOK MPUMEHSAEMBIX B 3aITUCKE COKPALLEHUIA TPUBOAAT MTOCIIE COIEPIKAHMSL.

B TekcTe nokyMeHTa, 3a HCKIIIoueHruEM (opMyI1, TaOJIMIl M PUCYHKOB, HE J10-
mycKaeTcs MPUMEHSTh:

— MaTeMaTUYEeCKUU 3HAK «MUHYC» TIEpe]l OTPUIIATEIbHBIM 3HaYEHUEM Be-
JMYMH (CIEAYyEeT NUCATh CIOBO «KMUHYC»);

— 3HAK «@» 17151 0003HAYEHUSI TMaMeTpa (CIeIyeT MUCATh CIIOBO «IHAMETP»).
[Ipu yka3aHuu pazmepa WM NpeaebHbIX OTKJIOHEHUN JuaMeTpa Ha YepTexax,
IIOMEILIEHHBIX B TEKCTE JOKYMEHTA, IEPE pa3MEPHBIM YHCIIOM CIEAYET NUCATh
3HAK «O»;

— MaTeMaTUYeCKHe 3HAKU BEJIMYUH 0€3 YHCIIOBBIX 3HAUCHUMN, HAIIPUMED:
> (6oblie), < (MEHbIIIE), = (PaBHO), > (00JIbIIIE WK PABHO), < (MEHBILIC WU PABHO),
# (He paBHO), a Takke 3Haku Ne (Homep), % (MPOLEHT);

— MHJEKCHI CTaHJApPTOB, TEXHUYECKUX YCIOBHHN U IPYTUX JOKYMEHTOB
0e3 perucTpalMoOHHOI0 HOMEpA.

B ¢popmMyiiax B kauecTBe CUMBOJIOB CIEAYET IPUMEHITh 0003HAUECHHUSI, yCTa-
HOBJIEHHBIE COOTBETCTBYIOIIIMMHU cTaHAapTamu. [loscHEeHNs1 CHMBOJIOB 1 YMCIIOBBIX
K03 (PUIIMEHTOB, BXOJAMINX B (POPMYITy, €CJIM OHU HE MOSICHEHBI paHEE B TEKCTE,
JOJKHBI OBITH IPUBEEHBI HEMOCPEACTBEHHO 101 (popMyIioit. [loscHeHns kaxaoro
CUMBOJIA CJIEAYET 1aBaTh C HOBOW CTPOKH B TOW MOCIIEOBATENBHOCTH, B KOTOPOU
CHUMBOJIbI TpUBEJIEHBI B (popmyie. [lepBast cTpoka MosiCHEHUs JOKHA HAUUHATHCS
CO CJIOBa «rJe» 0e3 ABOETOUHs MOCIIe HETO.

llpumep

II10THOCTB Kaxa0ro 00 as3la KF/M3 BBIYHCIIAIOT 110 (DOPMYIJIC
3 b

92\7, (3)

rae m— macca obpasia, Kr;
3

V — o6beM obpasua, m°.
@opmyJibl, CIEAYIOMIUE OJIHA 32 IPYTOU U HE Pa3/ICIICHHbIE TEKCTOM, pa3Jie-

Js110T 3arsAToi. [lepeHocuts hopMysibl Ha CIEAYIONLYIO CTPOKY JAOIMYCKAeTCs TOIBKO
Ha 3HAKaXx BBINOJHIAEMBIX ONIEpaLMi, IPUYEM 3HAK B HAyaje CICAYIOLIEH CTPOKHU
noBTopstoT. [Ipu nepenoce Gpopmybl Ha 3HAKE YMHOXKEHUS IPUMEHSIOT 3HAK «X).
DopMyIibl JOKHBI HYMEPOBAThCsl CKBO3HOW HyMepalueil apabckumu nud-
pamu, KOTOpbIE 3alUCHIBAIOT Ha YPOBHE (POPMYJIbI CIIpaBa B KPYIJIBIX CKOOKaX.
CchUIKH B TEKCTE Ha MOPSAKOBBIA HOMED (HopMyIT AaroT B ckoOkax. Jlomyckaercs
HyMepauus GopMya B ipeeniax pazaena. B atom ciiydae Homep popMysibl COCTOUT
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U3 HOMepa pasjiesia U MOPAIKOBOTO HoMepa (GOpMYJIbl, pa3AeIeHHBIX TOUYKOM
(mampumep, (3.1)).

B nosicHuTeIbHOM 3aITUCKE TOMYCKAOTCS CCHUTKH Ha CTAHAAPTHI, TEXHUYC-
CKH€ YCJIOBHS U IPYTHE TOKYMEHTHI TIPU YCIOBUH, YTO OHU MOJHOCTHIO M OJHO-
3HAYHO OIPEJIEIISIOT COOTBETCTBYIOIINE TPEOOBAHMS M HE BRI3BIBAIOT 3aTPYIHECHUI
B TI0JIb30BaHUH TOKyMEHTOM. CChIJIAThCS CJIETyeT Ha JOKYMEHT B IIEJIOM WJIH €T0
paznensl u npuiokeHus. CChUIKM Ha MOAPa3/IeIibl, TyHKTHI, TAOIUIBI U PUCYHKH
HE JIOMMyCKAIOTCS, 32 HCKJIFOUEHUEM TOIPa3/IeNIOB, MyHKTOB, TA0JIHIl U PUCYHKOB
MOSICHUTEITLHOU 3aIUCKH.

B TexcTe mosiCHUTENbHOM 3aMTMCKH YU CIIOBBIE 3HAYCHHS BEJTMYMH ¢ 0003Ha-
YeHUEM eIHUI ((PU3UUECKUX BEIMYMH U €IUHUIL CUeTa CIEAYET MUCATh MU(PpaMHU,
a gyrcia 6e3 0003HavYeHHs eqUHUIT GU3HICCKUX BETMIMH U SIUHUI] CUeTa OT eH-
HUIIBI JIO IEBSITH — CJIOBaMHU.

IIpumepol

1 TlpoBecTu ucnbITaHUS TIATH TI1AT, Kaxaas amuHoi 0,1 m.
2 OrobpaTth 15 nnat ans UCIbITaHUS HA AIEKTPUUYECKU mpoooil.

Ecnu B TekcTe MOSICHUTEILHOM 3aIUCKA TPUBOJIUTCS PSAJT YUCIOBBIX 3HA-
YEHUM, BRIPAXKCHHBIX B OJTHOM M TOM K€ eIMHUIIe (PU3NICCKON BEJTUUHHBI, TO €€
YKa3bIBAIOT TOJLKO ITOCJIC IMOCJIEIHEr0 YMCIOBOro 3HaueHus (Hampumep, 1,50;
1,75; 2,00 m).

Ecnu B TekcTe mpUBOAUTCS AMANa30H YUCIOBBIX 3HAUYCHUIN (PU3MUECKOMN
BEJIMYMHBI, BEIPAXKCHHBIX B OJHOM U TOM ke eNUHUIE (U3UIECKON BEIIMUUHBI, TO
0003HaUYCHUE SIMHMIIBI (PU3UYECKON BEIIMUYMHBI YKA3bIBACTCS MOCTIE TTOCISIHETO
YHCJI0BOTO 3HAUCHUS auana3oHa. Mckimouenue cocTtaBisitioT «Cy, «%o», «°».

Ilpumepul

1011 1o 5 Mm.

2 Ot 10 mo 100 xr.

3 Ot mmoc 10 °C mo munyc 40 °C.
4 Ot umroc 10 °C mo mmroc 40 °C.
50115 % o 30 %.

Henonyctumo oTaens s eMHUILy (pU3HYecKoil BEIMYMHBI OT YUCIIOBOTO 3HA-
YeHus (MIEPEHOCUTh UX Ha pa3Hble CTPOKHU WJIM CTPAHUIIbI), KpOME €AUHUL] (Pr3nye-
CKHX BEJIMYMH, TOMEIIAEMbIX B TAOJIMI[AX, BBITOIHEHHBIX MAIIMHOITMCHBIM CIIOCOOOM.

[Tpu HEBO3MOKHOCTH BBIPA3UTh YHUCIIOBBIC 3HAYEHHS B BUJIE IECATUYHON APOOH
JIOITyCKAETCsl 3alTUChIBaTh B BUZIE MPOCTOM JPOOU B OIHY CTPOKY Yepe3 KOCYIO UEpTYy.

Ilpumep
5/32; (50A — 4C)/(40B + 20).
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WHTepBaibl yUCeN B TEKCTE 3alIUCHIBAIOT CO CIIOBAMU «OT» U «J10» (MMes
B BUJY «OT ... J10 ... BKJIOUUTEIBHO» ), €CJIU MIOCJIE YHCEI YKa3aHa eAuHMLA (Pu-
3UYECKOM BETMYMHBI WM YHCIIA MPEACTABISAIOT O0e3pa3MepHbie KOIPPHUIINCHTHI,
WM 4€pe3 TUPE, €CIIU YKCIIA IIPEACTABIIAIOT IOPAIKOBBIE HOMEDPA.

Ilpumepuol

... TOJIIIIMHA CJIOS JOJKHA OBITE OT 0,5 10 2,0 MM.
7—-12, pucynok 1-14.

JUJ1 MOSICHEHMSI TEKCTAa 3alMCKH CJIEYET UCIOIb30BaTh rpaduuecKkuii Ma-
Tepuan (4epTex, CXeMy, JUarpaMMy, pUCYHOK), KOTOPBIIl MOKET OBITh pacIoJio-
KEH KaK IO TEKCTY (BO3MOXHO OJIFKE K COOTBETCTBYIOIIUM YaCTSIM TEKCTA), TaK
U B KOHIIE €rO.

['paduueckuii MmaTepuan cieayeT HyMepoBaTh apaOCKUMH LU(pamMu CKBO3-
HOW HyMepallieH, MpUBO/Isl 3TH HoMepa Tocie ciioBa (Hanpumep, «PucyHok 1»).
Honyckaercs HymepoBaTh rpaduueckuii MmaTepuani B npeaenax pasaena. B atom
cllydae HoMep rpauueckoro MaTepuasia COCTOUT U3 HOMEPA pas3zelia u MopsIKo-
BOT'0 HOMepa rpauueckoro Matepuaia, pa3feIeHHbIX TOYKOM.

llpumep
Pucynok 1.1

[Ipu ccpiike Ha rpaduuecKuil MaTepual CieyeT MUcaTh «B COOTBETCTBUU
C PUCYHKOM 2)» WJIA «B COOTBETCTBUU C PUCYHKOM 1.1».

I'padmueckuit Mmatepuall mpyu HEOOXOAUMOCTH MOXKET UMETh HAUMEHOBAHUE
Y MIOSICHUTENbHBIE IaHHbIE (TOAPUCYHOUHBIH TeKCT). CoBO «PUCYHOK» U €ro HauMme-
HOBAHHUE, OTJIEJICHHBIE TUPE, TOMELIAIOT I0CJIE MOSICHUTENbHBIX JaHHBIX.

llpumep

1 3

2
/.

/

(0oo0Ha nycmas cmpoxa)

1 — ueHTpanbHBIA MPOBOAHUK; 2 — TUINEKTPUK; 3 — HAPYKHBIN MPOBOJIHUK
(0ooHa nycmas cmpoxa)
Pucynok 1 — ITonockoBas muHUS (CeueHHE)

(0o0Ha nycmas cmpoxa)
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[udpoBoit MaTepua Mo TEKCTy U3JIaratoT B Tabaunax. TabauIbl HCTIOIb-
3YIOTCS JUIs JTy4Illeil HarIsITHOCTH U Y00CTBa CpaBHEHHS ToKazaTeneil. HazBanue
TaOJIUILIBI, TP €r0 HAIUYUH, TOJDKHO OTPaXaTh €€ CoAepKaHue, ObITh TOUHBIM,
KpPaTKUM U €ro clieAyeT MOMEIIaTh HaJl TaOInLeH.

[Tpu mepeHoce yacTu TaOIUIBI HA Ty K€ WIH IPYTHe CTPAHUIbI Ha3BaHUE
MOMEIIAIOT TOJIBKO HAJl IEPBON YaCTHIO TaOJIUIIBI.

[udposoit matepuan oGopMISIOT B BUE TaOJIUIl B COOTBETCTBUH C PH-
CYHKOM D.

Tabmuma
(HoMep) (HasmaHHe TADIHILL)

3aronoBkH rpad
lNonorka

[TogzaronoBkH rpad

Crpoxu
(TOPH30HTANBHEIE PATEL)

N hd

boxosuk (rpad g1 I'pads! (KomoHKH)
3ar0I0BKOB)

Pucynok 5 — Odopmiienue nupoBoro Marepuania B Ta0Immax

Tabnuiel HyMeEpYIOT apabckuMu udpaMu CKBO3HOM HyMepanueit. Jlomyc-
KaeTcsi HyMepoBaTh TaOIMIbI B Mpenenax pasgena. B aTom canydyae Homep Taod-
JMIBI COCTOUT U3 HOMEpa paszielia U MOpsAIKOBOI0 HoMEpa TaOJIUIIbI, pa3/ieieH-
HBIX TOYKOU.

Ha Bce Tabnuibl JOKyMeHTa JOKHBI ObITh IPUBE/IEHBI CChUTKHU B €r0 TEKCTE,
IIPU CCBUIKE CIEAYET MUCATh CIOBO «Ta0IUIa» C YKa3aHUEM €€ HOMepa.

3aroJyioBKM rpad ¥ CTPOK TaOIMUIBI CIEyET MUCATh C IPOMUCHON OYKBBHI,
a MoA3aroJjoBKH rpad — co CTPOYHOI OYKBBI, €CIIM OHU COCTABJIAIOT OJHO MPEIO-
KEHHE C 3aT0JIOBKOM, HJIU C MIPONHUCHOM OYKBBI, €CIIM OHH UMEIOT CaMOCTOSITENb-
HOE 3HaueHHe. B KOHIIe 3aroJIoBKOB U M0/13ar0JI0BKOB TaOJIUI TOUKU HE CTaBAT.
3aroJIoBKH M MOJ3aroyIoBKH rpad ykas3blBalOT B €IMHCTBEHHOM UHUCIIE.

Tabnuipl, Kak OpaBUI0, OTPAHUYMUBAIOT CJIEBA, CIIPABA U CHU3Y JTUHUSAMH.
Pa3nenars 3aroia0BKY U MOA3aroj0BKKM OOKOBUKA U rpad AMArOHAIbHBIMU JIMHU-
MU HE JTOMyCKaeTcs. | Opru30HTaNbHbIE U BEPTUKAIbHbBIC JINHUHU, PA3rPAHUYUBAIO-
1€ CTPOKH TaOJIUIbI, JOMYCKAETCS HE TPOBOAUTH, €CJIM UX OTCYTCTBHE HE 3a-
TPYIHSIET MOJIb30BaHUE TaOIUIEH.

3arosioBkH rpad, Kak MpaBuiio, 3alMCHIBAIOT MapaieIbHO CTPOKaM TaOJIUIIbL.
[Tpu HEOOXOUMOCTH IOy CKAETCS MEPIEHANKYISIPHOE PACIIOIO0KEHHUE 3ar0JI0B-
KOB rpad.
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BricoTa cTpok TabnHIbl JODKHA OBITH HE MEHEE 8 MM.

Tabnuiry, B 3aBUCIMOCTH OT €€ pa3Mepa, MOMEMIAIOT MOJT TEKCTOM, B KOTO-
pPOM BIIEPBBIC 1aHA CChUIKA HA HEE, WJIH Ha CIEAYIOLIEH CTpaHuIIe, a MPU HE0OX0-
JTUMOCTH — B TIPWJIOKCHHUH K IOKYMEHTY. /[omyckaeTcs moMemaTh Ta0Iuily BAOIh
JTUTMHHOW CTOPOHBI JINCTA TOKYMEHTA.

Ecnu ctpoku mmu rpadbl TaOIUITB! BRIXOAT 32 POpMAT CTPAHHMIIBI, €€ ACIISAT
Ha YaCTH, IIOMEIIasi OTHY YacTh MO APYTON WITH PSAAOM, IIPH TOM B KaXKJ0M 9aCTH
TaOJHIIBI TOBTOPSIOT €€ TOJIOBKY U OOKOBHK.

[Tpu nemeHny TaOIMITBI HA YACTH JIOMYCKAETCS €€ TOJOBKY MU OOKOBUK
3aMEHATHh COOTBETCTBEHHO HOMEpOM rpad u cTpok. [Ipu 3ToM HymMepyroT apal-
CKUMH I pamu rpadbl U (MIM) CTPOKHU MEPBOM YaCTH TAOTHIIHI.

CnoBo «Tabnuma» yka3slBaloT OAMH pa3 cieBa HaJl IEPBOM YacThIO Tald-
JIUIIBI, HAJT IPYTUMH YacTsIMU TUITYT ciioBa «IIpomomkeHne Tabuipl» ¢ yKasa-
HUEM HOMEpa TaOIUIIbI.

llpumep
Tabnuuya _
B munnumeTpax
TonuwpHa wanbsl
HCIMbéHaJ'IbeII.'i auameTp pessbsl, BHWD&HHM‘IH nerkoii HOPMANLHOR —
onTa, BUHTA, WNWNEKW guame‘rp wia bl
a b a b a b
2,0 21 0,5 0,8 05 0,5 —_ —_
25 26 06 0,8 06 0,6 —_ —_
3,0 31 0,8 1,0 08 0,8 1,0 12
lMpodonxerus mabnuubi _
B munnumeTpax
TonwwmHa wanbel
HomuHansHsIN AvameTp paasbsl, BHY‘I'DEHHI.‘I‘I,’I nerkoii HOPMarbHOI TRKENOH
BonTa, 8BUHTA, WNWNELKK AnameTp Wwantel
a b a b a b
4,0 41 1,0 1,2 1.0 1,2 1,2 1.6
42,0 42,5 — — 9,0 9,0 — —

B KoHIIe TOSICHUTETBHOM 3aITUCKH IPHUBOANUTCS CITUCOK JIUTEPATYPHBIX HCTOY-
HHUKOB, UCTIOJIb30BaHHBIX MTPH HANIMCAHUH KYpCOBOTO MpoekTa. OdopmIieHHe CrircKa
Y CCBIJIKM Ha Hero B TekcTe BeInoHsAtoTcs o 'OCT 7.32-2017 «Cucrema ctanaap-
TOB 10 HHpOpMAIMU, OMOIMOTEYHOMY U U3JaTeIbCKOMY Aeiy. OT4eT 0 HayqHO-
uccienoBarenbckoi padore. CTpykTypa u npasuiia odpopmiieHus». CluCcoK JuTe-
paTypHBIX UCTOYHHUKOB BKITIOYAETCS B cofiepkanue JokymeHTa. O0pasiisl oopM-
JeHus1 OnOIMorpadUIECcKOro OMUCaHusl ICTOYHUKOB MPUBEICHBI B IPUIOKEHUU [
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[Ipu ucnonb30BaHUM B TEKCTE MHPOPMAIIMHU U3 KAKOT'0-TM00 HCTOYHUKA
Ha HEro HEOOXOAMMO JaTh CChUIKY B KBaJIpAaTHBIX CKOOKaxX ¢ yKa3aHUEM HOMeEpa
U3 CIIHMCKA UCIOJIb30BAHHBIX UCTOYHUKOB.

llpumep

«Hampumep, B [2] moka3aH BBIBOJ] HCIIOIB30BAaHHON (hOPMYIIBI.

NnmocTpupoBaHHBI MaTepra, TAOJUIbI X TEKCT BCIOMOTaTeIbHOTO XapaK-
Tepa NPUBOJATCS B BUJE NIPWIOKEHUN K ITOSICHUTENBHOM 3anncke. Hymepanys mm-
CTOB MOSICHUTEJIBHOM 3aIMCKU Y PUIIOKEHHI TOJKHA ObITh CKBO3HAs. [Ipn Hamumu
NPWIOKEHUH B MOSICHUTENIBHOM 3aIMCKE M0 TEKCTY JOJDKHBI OBITh CCBUIKH HA HUX.

4.2 Opopmienne rpaguuecKoil 4aCTH MPOEKTA

[Ipu opopmiennu rpauuecKkoil YaCTH KypCOBOTO IPOEKTa HEOOXOAUMO
PYKOBOJICTBOBAThCS JEUCTBYIOLIIMMU CTaHaapTaMu EQuHON crucTeMbl KOHCTPYK-
Topckoit nokymenTaiuu (ECKJ).

Conepxxanue u 00beM rpauyecKoi 4aCTH KypCOBOIO MMPOEKTA OMPEIEIIs-
ercs pykoBoauTesneMm. I'paduueckas JTOKyMeHTalMs BBITOJIHAETCS Ha JucTax (op-
Mara Al. Jlonmyckaercst HCOIBb30BAHUE U APYTUX POPMATOB, YCTAHOBIECHHBIX
['OCT 2.301-68.

Tonmuza aMHUMA 10JKHA OBITH OJMHAKOBA JJIs BCEX N300pakeHUi B Ipe-
Jienax BBINOJIHAEMBIX uepTexeil. Bce Haamucu Ha yepTekax OJKHBI BBIMOJI-
HATHCS CTAaHJAPTHBIM YEPTEKHBIM HIPUPTOM.

Kaxxplil uepTex JOKEH COIEpKaTh OCHOBHYIO HAAIKCh, KOTOPYIO pacIofia-
raloT B IPABOM HHKHEM YTITy TOKyMeHTa. [Iopsiiok 3anofHeH s OCHOBHOW HAIUCH
U onoJiHuTenbHbIX rpad k Hell pernamentupyet ['OCT 2.104. Bes rpaduueckast
JOKYMEHTALM K KypCOBOMY ITPOEKTY MOAPA3IAEISIETCS HA TPU OCHOBHBIX BUJA:

— YEpPTEXKHU JICTAJICH;

— cOOpOYHBIEC YEPTEKH;

— CXEMBI.

OcHoBHbIe TpeOOBaHUS K BBIITOJIHEHUIO UEPTEKEN HA Pa3IMYHbIEe BUABI U3-
nenuii pernmamentupyet ['OCT 2.109. CornacHo TpeOOBaHUSIM IaHHOTO CTaHapTa
YepTex AeTalld JOJIKEH COJIepKaTh:

— HEO00XOIMMOE KOJUYECTBO U300paKEHUI U pa3MePOB, OMPEASISIOINX
dbopmy neranu;

— YKa3aHHWA O IPEEJIbHBIX OTKJIOHEHHSX Pa3MEpOB JAETAIIN;

— YKa3aHUs O HIEPOXOBATOCTH MOBEPXHOCTEHN M MPENEIIbHBIX OTKIOHE-
HUSX UX POPMBI;
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— CBEJICHMS O MaTepualie, 3 KOTOPOro U3roTOBJIEHA AETalb;

— YKa3aHus O MOKPBITHUSX.

JleTanb n300pakaroT Ha YEPTEKE B TOM BU/JIE, B KAKOM OHA MOCTYIAET HA
coopky. s ympormienus rpadudeckoro M300paKeHus IeTaield peKOMEHTyeTCs
MaKCUMAaJIBHO MCIIOJIb30BaTh MECTHBIE BUJIbI M Pa3pe3bl, pA3BEPTKH, BBIHOCHBIE 3JIe-
MEHTBI, a TAK)KE Pa3JIMYHbIE YIIPOILLIECHHUS, TPEAYCMOTPEHHBIE cTaHAapTamMu. Komu-
4YEeCTBO pa3MepPOB HA YEPTEXKE ACTAIHU JIOJDKHO OBITh MUHUMAIIbHBIM, HO JJOCTATOY-
HBIM JIJISI U3TOTOBJICHUS U KOHTPOJIS IeTalM; yKa3biBaeTcsi 0003HAYECHHUE MAPKH
Y COPTaMEHTa MaTepHaia, U3 KOTOpOro U3roTaBiluBaroT AeTallb. B OCHOBHOI HaI-
MMCH YEPTEXKA IETAIH YKA3bIBAIOT HE 00Jiee OJHOM pa3HOBHIHOCTH MaTepuaia.
Ecnu ayist M3roToBiaeHUs IE€Tallv MPEyCMaTPUBAETCS UCIIOJIb30BaHUE 3aMEHUTE-
Jell MaTepuaa, TO UX yKa3bIBalOT B TEXHUYECKUX TPeOOBAHUAX, KOTOPhIE U3JIa-
rarot Ha nosie yeprexa. CieyeT OTMETUTh, YTO BCE UEPTEXKU JIeTaleil coaepKar,
KakK MpaBuiIo0, TEXHUYECKHE TPeOOBaHUsI, MPABUIIA U3JI0KEHHUS KOTOPBIX peria-
mentupyet 'OCT 2.316.

OpnHoil u3 HanboJee pacIpPOCTPAHEHHBIX JIETalCH, HA KOTOPYIO IPUXOANUTCS
pa3pabaTbIBaTh KOHCTPYKTOPCKYIO TOKYMEHTALIMIO B IPOLIECCE BBHIIIOJHEHUS Kyp-
COBOI'O MPOEKTA, SABJISETCSA JBYCTOPOHHSS MeYaTHAas Ij1aTa. XapakTepHO, YTO U3-
JI0’KEHHBIE BbIIIIE TPEOOBAHUS K UEpTEXKaM JeTalle TakKe pacupOCTPAHSIIOTCS
U Ha opopMIIeHHE YepTexKel IBYCTOPOHHUX IMedaTHbIX miat. Kpome Toro, cnenu-
buxy odopmiteHHs YepTexe neyaTHbIX mwiat oosee noaHo yuutbiBaer [OCT 2.417.
CortacHO 3TOMyY CTaHAAPTY pa3Mepbl Ha UEPTEXKE NEYATHON IUIATHI 3a1AF0TCS O -
HUM U3 CIEIYIONHNX CIIOCOOO0B:

— B cootBercTBUM ¢ TpedboBanusmu ['OCT 2.307;

— HAHECEHUEM KOOPAWMHATHOW CETKHU B MPSIMOYTOJBHOW WM MOJISIPHOU
CUCTEME KOOPAUHAT;

— KOMOWHHMPOBAHHBIM CIIOCOOOM TIPU TTOMOIIIN Pa3MEPHBIX U BEBIHOCHBIX
JIUHUW U KOOPAUHATHOW CETKH.

Ecnu pa3meps! u koHpUTrypalms pucyHKa re4aTHOM MIaThl OrOBOPEHBI B TEX-
HUYECKUX TPeOOBAaHUAX YEPTEXka, JOMYCKAECTCA SJIEMEHThI IEYaTHBIX IJIAaT U300-
paxatb ycioBHO. Cienyetr oOpaTUTh BHUMAaHUE U HA TO, YTO NIEPBBIM ITYHKTOM
B TEXHUYECKUX TPEOOBAHMSX, M3JIaraeMbIX Ha MOJIC UepTekKa TIAThl, yKa3bIBACTCS
crioco0 U3roToBiaeHus miaThl. OcTaabHble TPeOOBAaHUS U3J1aTratOTCs B COOTBET-
ctBum ¢ TpedoBanusimu ['OCT 2.316.

YepTeku neyaTHbIX Y3J10B, OJJIOKOB, 00bEIMHUTENBHBIX TAHETIEH, IPYTHX CO-
CTaBHBIX COOPOYHBIX €TUHULl IPOESKTUPYEMOTO U3AENIN OPOPMIISIIOT B BUAE COO-
pOUHBIX uepTexen. TpeboBaHus kK 0hOPMIICHUIO TAKUX YEPTEKEN TaKKe peria-
meHtupytorest I'OCT 2.109.

B o0miem cirydae cOOpOUHBIN yepTex JOJKEH COACPKaTh:
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— u3o0paxeHue cOOPOYHON eTUHULIBL;

— pa3Mepsl U Ipe/eiabHbIC OTKIIOHEHUS, KOTOPBIC TOJDKHBI OBITH MPOKOH-
TPOJIMPOBAHBI 110 TAHHOMY YEPTEKY;

— YKa3aHHUS O XapaKTepe COMPSDKECHHMsI IeTaleH;

— HOMeEpa MO3UIINN COCTABHBIX JCTAJICH, BXOISIINUX B U3ICITHE;

rabapuTHBIC pa3Mepbl U3EIHS;

— YCTaHOBOYHBIE, TPUCOETAUHUTEIBHBIE U CITPABOYHBIC PA3MEPHI U T. I.

COopouHbIe YepTEXKH B KYpCOBOM IPOEKTE JOIMYCKAECTCS BBIMOJIHATE C YIIPO-
nieHussMu, ycranoBiieHHbIMUA ['OCT 2.109 u 'OCT 2.305. CoopouHble YepTexKU
JOJKHBI COJIEP’KATh TAKKEe TEXHUUYECKUE TPEOOBAHUSI, KOTOPBIE CIIEIYET U3JaraTh
Ha T0JI€ YepTexkKa.

Bce coctraBHble yacTH COOPOYHOM €AUHUIIBI HYMEPYIOT HA COOPOYHOM
YepTe’Ke B COOTBETCTBUM C HOMEpPAMU MO3UIINH, YKa3aHHBIMU B CTICIIU(UKAIINH.
Howmepa no3unui HaHOCAT Ha IOJIAX JIMHUK-BBIHOCOK. Homepa no3unuii pacno-
JararoT napauieJbHO OCHOBHOM HAJIMUCH YepTeka BHE KOHTYpa U300paKeHUs
Y TPYIIHUPYIOT B KOJOHKY WJIM CTPOUYKY 10 BO3MOKHOCTH Ha OJTHOM JIMHUMU.

Crierudukaruio Ha COOpOYHbIE €TUHUIIBI CIIEAYET COCTABIISATH HA OTIACIBLHBIX
muctax ¢hopmata A4 1 Kaxao cOOPOUYHON €AMHUIIBI B OTACIBHOCTH U MOJIIIIN-
BaTh B BUJIE ITPUJIOKEHUI B MOSICHUTENIbHYTO 3arucKy. Gopmy cneruduxanyu v no-
psanok ee 3anonHenus pernamentupyetr 'OCT P 2.106-2019. B cnenudukainmio
BHOCSIT COCTaBHBIE YaCTH, BXOASAIINE B CICHU(UIIMPYEMOE U3JIeNNE, a TAKKE KOH-
CTPYKTOPCKHE JTOKYMEHTBI, OTHOCSIIUECS K 3TOMY U3/ICNIUIO U K €ro Hecnenudu-
APYEMbIM COCTABHBIM YACTSIM.

Pazpgensl cnenugukanum pacnojaratoT B TaKOW MOCIEI0BATENbHOCTH: J0-
KyMEHTaIIUsI, KOMILIEKChI, COOPOYHBIE €TUHUIIbI, TE€TAH, CTAHIAPTHBIC U3/IEIHS,
MIpOYMreE U3JIETNs, MaTepHUalibl, KOMIUIEKThl. HauMeHOBaHME KaXX10Tr0 pa3zena cie-
Jy€T MOIYEPKUBATh.

K rpadguueckoil yactu KypcoBOro npoeKkTa OTHOCSITCS U UePTEXKH cxeM. B 3a-
BHCHMOCTH OT OCHOBHOT'O HAa3HAYEHUSI, CXEMbI MOJPA3ACISIOTCA HA CTPYKTYPHBIE,
(GYHKIMOHATIBHBIE, IPUHIUIHATIBHBIC, COSMHEHMSI, TIOKITFOUEHHS, PACTIOI0KEHHSI.
Kak npaBuiio, B KypcOBOM MPOEKTE YaIle BCETO MPUXOAUTCS OGOPMIISTH YEPTEKHU
AJIEKTPUUYECKUX MPUHIUNHUAIBHBIX cxeM. [Ipu opopmiaeHun takux dyepTexeit
CJIEYET PYKOBOACTBOBATHCSI COOTBETCTBYIOIIMMU CTaHAapTaMu. OCHOBHBIE Mpa-
BUJIA BBIMIOJIHEHUS YEPTEKEN IIEKTPUUECKUX CXEM, €IUHBIC JJI BCEX BUAOB U3-
JIeTIUi, B TOM YHCIIE€ U JJIS1 U3JIETIUN BBIYUCIUTENBHON TEXHUKH, PETJIAMEHTUDPY-
totca ['OCT 2.702. Kpome Toro, 'OCT 2.708 yctanaBiuBaeT mpaBuia BBINOJI-
HEHMS YepTEKeH IIEKTPUUECKUX CXeM HU(PPOBON BHIUMCIUTEIbHOU TEXHUKHU.
VYcnoBHble rpaduueckre 0003HaYSHUS TBOMYHBIX JIOTUYECKUX JIEMEHTOB perJia-
mentupyroTcs [OCT 2.743, a ycnoBHbIe rpaduueckre 0003HaAYCHUS PE3UCTOPOB
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u kougeHcaropoB — ['OCT 2.728. Ilpu odopmiieHun 4epTexeit cxeM ciaeayeT oco-
0oe BHUMaHue o0palaTh Ha MPaBIIBHOCTh OYKBEHHO-IIU(POBBIX 0003HAUCHHIA
B DJICKTPUUYECKUX cxemax. Takue o6o3naueHus pernamentupyet 'OCT 2.710.

4.3 O01mme ykazaHusl IO BHINOJHEHHUIO PACYETOB

Oco60e BHUMaHUE JOKHO OBITh YAETICHO MPABIILHOMY O(hOpPMIICHHIO pac-
yeToB. Pacuer — 370 0JIMH U3 BUJI0B KOHCTPYKTOPCKHUX JOKYMEHTOB, IPEAYCMOT-
pernbix ECK/I 1 comepskarniuii pacueTsl mapaMeTpoB U BeJIM4KH (Hampumep, pac-
YeT pa3MEpHBIX IIeTICH, TEIJIOBOM pacyeT U T. [1.). PacueTsl BHIMOIHSIOTCS 110 (op-
Mam 5 u SATOCT 2.301.

PacueTsl B 00111€M Cilydae TOJKHBI COJIEPKATh:

a) DCKHU3 U CXEMY PACCUUTHIBAEMOTO U3JIEIHS;

0) 3amauy pacuera (C ykazaHUEM, YTO TpeOYyeTCs ONPECIIUTh PU pacyeTe);

B) JIaHHBIC JIJIs pacyeTa,;

I') YCIOBHS pacyeTa;

1) pacuer;

€) 3aKIouYcHHE.

Tax, Harpumep, pu 0POPMIIEHHH KOHCTPYKTOPCKUX PACYETOB B KYPCOBOM
IIPOEKTE PEKOMEHAYETCSl YUUTBIBATh Cleayrolee. JJonyckaeTcss He IPUBOIUTh
ACKU3 WJIM CXEMY PaCCUUTHIBAEMOTO U3/EIINS, €CIIN BBIITOJIHEHBI COOTBETCTBYIOIINE
yepTtexu. B 3ToM ciyyae faeTcsi COOTBETCTBYIOIIAs CChLIKA, Hanmpumep: «CM. ¢0o-
pouHbIi yepTexk paccuntbiBaemoro uznenus P10.436618.012 Cb u cxemy anek-
TpudecKyto npuHuunuaibayro @HN0.436618.012 33y.

Ocob6o0e BHUMaHUE CIEAYET YACIUTh OOOCHOBAHUIO UCXOJHBIX JTAHHBIX
JUISl pacyeTa U yKa3aHUIO UCTOYHHMKA UX MOJYYEHUS:

— W3 paHee MPOBEJEHHBIX PACUETOB;

— u3 crpaBouHoi, HopMaTtuBHO-TexHUYecKo (I'OCT, OCT) u TexHuue-
CKOU JIMTEpaTypBhIL;

— U3 YEpPTEekKeEH, SICKU30B U IPYTrOr MPOEKTHOU TOKYMEHTALUU.

Ilpumepul

. P
«IIn0THOCTH MOIIHOCTH, pacceuBaeMoil B OJIOKE (g =\7=30 BT/I[M3

(cMm. muct 25)»;
«["abapuTHBIE pazMepbl BTYJKH B3ATbI 13 uepTexa aeram G10.753691.008»;
«JInanmexTpudeckasi IpOHUIIAEMOCTh CTEKJIOTEKCTONUTa ecT = 6 [12]»

HuT.II
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[Tpu onucanuu ycaoBHi BEIOJHEHUS PACU€TOB HEOOXOIMMO YKa3aTh Orpa-
HUYCHHUS U IOMTYCKU C YYETOM MIPUMEHUMOCTH METOJIUK pacueTa, OlleHUBaTh BO3-
MOXHYIO TOUHOCTbh METOAMK U MOTYy4YaeMbIX pe3ybTaToB. [Ipu BeIOIHEHUH pac-
YETOB C NMOMOIIBI0 DBM 10N0JHUTENEHO HEOOX0IUMO MPUBOAUTH CUCOK UCIOJTb-
3yeMbIX UJIEHTU(DUKATOPOB U 0003HAYEHUH C YKA3aHUEM Pa3MEPHOCTU BEJIUYHH.

HenocpencTBeHHbIi pacyeT JOHKEH BBITIOJIHATHCS € TIOJICTAHOBKOM TaHHBIX.

B 3akimroueHnH 1o pacuery 00s3aTeNIbHO YKa3bIBAETCS, I€ UCIIOJIb3YIOTCS
pe3yabTaThl PACUETOB. HANIPUMEP, JUJISI BBHIMOJHEHHUS! KOHKPETHBIX YEPTEKEH;
JJIs1 IPUHSATUS HEOOXOAUMBIX TEXHUUYECKUX PEUICHUN; CpaBHEHHS ¢ 0a30BBIMU
BEJIMYMHAMU; BBITTOJIHEHUS APYTUX PACUETOB U T. I.
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IHPUMEP O®OPMJIEHUA COAEP KAHUA
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[TPMJIOXKEHHME B

NPUMEP O®OPMJIEHUA MOSACHUTEJBHOMN 3AIIUCKH

2 KOHCTPYKTOPCKUE pacueThl (wpugm 14, noryicupnoiii, abzay 15 mm)

(00Ha nycmas cmpoxa)

2.1 PacyeT 00beMHO-KOMIIOHOBOYHBIX XapaKTEPUCTUK U3ICTHS (wpudm 13,
abzay 15 mm)
(Ose nycmoix cmpoxu)

PaccunThIBaeM ILIOIIAb HEYATHOM ATl Sy, MM? 110 GopmyIie

=Ky (ZSYCT . ], (2.1)

rae K, — kosddunuent ucnonp3oBanus miomany, Ky =2; (a6zay 15 mm)

SycTi — YCTaHOBOYHAA IIOIIA/b i-TO YIEMEHTA, MM?;

N — YKCII0 DIIEMEHTOB I-TO THITOpa3Mepa;
M — yucno HCIIOJIB3YCMBIX THUIIOPA3MCPOB.
Pacuer ycTaHOBOYHBIX IUIOMIA S TTpeACTaBeH B Tabmuie 5.1
(00na nycmas cmpoxa)

Tabmawuma 5.1 — [TapaMeTpbl 3JIEMEHTOB JUIS TJIaThl HHIUKAIIUH (6e3 ab3aiHoro oTcTyma)

CymmapHbiii 00beM

Dnementsl | Kon-po | Ilmomans S, M MM | o KaKIOH rpymre, CymmapHas 9
i ionaib, MM

Nuaukarop 1 1802 21624 1802

Caeroanon 3 36 436 108

(O6e nycmuix cmpoxu)

5.2 Pacuetr 00 b€MHO-KOMIIOHOBOYHBIX XapaKTEPUCTUK U3ACITHUS
(0se nycmuix cmpoxu)

HanexxHocTh 1100010 3J1IEKTPOHHOTO YCTPOWCTBA B 3HAYUTENIBHON CTENIEHU OIIpe-
JIeJIsIeTCsl KaueCTBOM OCHOBAHUS JIJIsl YCTAHOBKH JIEKTPOpano3aeMeHToB. Panee Obu1o
CKa3aHO, UYTO U3TOTABIMBAIOTCS JBYCTOPOHHUE MEYATHBIEC MIATHI MO3UTUBHBIM KOM-
OMHUPOBAHHBIM METOJOM, BBIOMpPAs IPU 3TOM (POJILIUPOBAHHBIN CTEKJIOTEKCTOIUT
C®-2-35-2 u CD-2-50-2.

(00Ha nycmas cmpoxa)

| ypoBeHb: N Il ypoBeHs: N Il ypoBeHs:
seMeHTHAs 0aza I ¢ OPD 010K (3aKOHYEHHAS KOHCTPYKIIHS )

(0oona nycmas cmpoxa)
Pucynok 5.34 — Ctpykrypa tunoBoit koncTpykiuu POC (ueHTpupoBath)

(0o0Ha nycmas cmpoxa)
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