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OBIIUE YKA3AHUA
ITO BBIITIOJIHEHUIO JIABOPATOPHbBIX PABOT

JlaGopaTopHbIii ~ MOpPakTUKyM  TpeaHa3HadeH i (GOpPMHUPOBAHUS
MPaKTUYECKUX HABBIKOB B pa3paboTke U OQOPMIICHUU KOHCTPYKTOPCKOM
JIOKyMEHTAIlUU aBTOMaTU3UPOBAHHBIM CIIOCOOOM.

JlabopaTopHble paOOThl MOCIEAOBATENBLHO CBS3aHBI IPYT C IPYroMm, BapuaHT
TEXHUYECKOTO 3a7aHus BBIAAETCS Ha JrabopartopHou pabore 1, a B KadecTBe
UCXOAHBIX JTAHHBIX JJIS1 BBIMOJTHEHUS MOCIEAYIOIUX pabOT UCIOIB3YIOTCS, B TOM
qHuclie, W Pe3yibTaThl, TMOJIYYCHHBbIE B XOJE BBIMOJIHEHUA MPEABLIYIINX
1abopaTopHBIX PaboT.

BapuaHTbl TeXHHYECKHX 3aJaHUN TPEICTABISIIOT COOON (parMeHTHl CXeM
ANEKTPUUYECKUX MPUHIUIHAIBHBIX pealibHbIX YCTPOUCTB (13 40 — 50 aemMeHTOB) ¢
ONKMCAHHEM MPUHIIUMA PabOThl, OCHOBHBIMU TE€XHUYECKUMH XapPaKTEPUCTUKAMH U
BBIJIAIOTCS KOKJIOMY CTYACHTY WHIUBUIYaIbHO.

B nabGoparopHoii pabote 1 paccmaTpuBaeTcsi METOAMKA NIPUCBOEHUSI MTOJIHOTO
0003HaYEHHUsI TMPOEKTUPYEMOMY dJIEKTpoHHOMY cpenctBy (DC) coriacHo
KJaccuukaTopy eauHON cucTteMbl KOHCTpykTopckoi nokymeHTaruu (ECKJI). B
COOTBETCTBHH C MOJYYCHHBIM BapHaHTOM TEXHUUYECKOTO 3aJjaHusl B J1aOOpaTOpHO
paboTe HEOOXOAUMO OIPENETUTh KOJI KJIaCCU(PUKALMOHHON
XapakTepucTUKHU 3aaaHHoro OC.

JlabopaTopHble paboOTBhl 2—-3 TMOCBALIEHBI pa3padOoTKe U  OPOPMIICHUIO
CXEMHOM KOHCTPYKTOPCKOM JOKyMeHTanuu. JUJIs TIOJy4eHHOro BapuaHTa
TEXHUYECKOTO 3aJaHus B JlabopaTopHOM pabore 2 Tpedyercs pa3paborarh U
0pOpMHUTH CXEMBI JJIEKTPUYECKUE CTPYKTYPHYIO H (YHKIHMOHAJIBbHYIO, a B
nabopatopHoit pabote 3 — cxeMy IIEKTPpUUECKyro MpuHIunuaibHyo IC.

B naGoparopnoii paGote 4 paccmaTpuBaIlOTCSd Ha3HAuYCHHE W TIpaBUia
oopMIIeHUS TIEpEUHs IEMEHTOB cxembl. B pabore Tpebyercs mpoBecTH aHAIIN3
YCJIOBUM KCIUTyaTallud MPOEKTUPYEMOTO YCTPOMCTBA, BEIOPATH SJIEMEHTHYIO 0a3y
Y COCTaBUTh NIEPEUYECHb FJIEMEHTOB CXEeMbI [ 3aaHHoro JC.

B naGoparopHoit pabote 5 paccmaTpuBalOTCS HA3HAUEHUS U TpaBUia
odopmieHus creruduKanuu COOPOUHBIX SUHUI Pa3HBIX YPOBHEH CIOKHOCTH.

Bce nmaGopatopHbie pabOThl JOJKHBI OBITH O(POPMIICHBI B COOTBETCTBUU C
tpedoBanusimu ['OCT 2.105-95, a takxe ['OCT 7.1-2003 mo odopmieHuUto
TEKCTOBOM JOKYMEHTAIIMH U MPEJCTABICHBI B OyMa)XHOM U 3JIEKTPOHHOM BH/IE.

Otuér mno maboparopHOil paboTe JOKEH BKJIKOYATh CJIEAYIOIINE

o0s13aTeNbHbIE PA3/IEIbl:

e Ha3BaHHE JJAOOPATOPHOM PabOTEHI;
11eIb PaOOTHI;
UCXOJIHBIC JTAHHBIC;
METOIMYECKHE YKAa3aHUS [0 BHITIOJHEHUIO PaOOThI;
XOJl BBIMIOJHEHUS PabOTHl C TPEACTABICHUEM HEOOXOJMMBIX PacCdETOB,
PUCYHKOB, TaOJIUIT U YEPTEKEN;
® BBIBOJIBI MO pe3yJbTaTaM padOThl.



Jlabopamopnas paboma 1

OBO3HAYEHME YEPTEXKEN JETAJIEA U CBOPOYHBIX Y3JIOB
B COOTBETCTBHUHU C KITACCUPUKATOPOM ECK/]

Llenv pabomwl:  HAYYHTBCS ~ ONPENENATh  KOA  KJIACCH(DUKAIMOHHOM
XapaKTepUCTHKH JIIsl  pa3pabaThIBAeMOro  M3ACIHS B  COOTBETCTBHH  C
knaccudukaropom ECKJI.

OO01Me moJIoKeHus

Hcxoonvimu Oanmbimu NS BBIIONHEHUS paOOTHI SIBISETCS BBHIOpAHHOE B
COOTBETCTBUM C BapUAaHTOM Pa3padbaThIBAEMOE 3IEKTPOHHOE CPEJCTBO.

Tpebyercss 0CBOUTH CTPYKTYpPHI KOJIa KIACCU(PUKAIMOHHON XapaKTEpUCTUKU U
COCTaBUTh OOO3HAYEHHE MJIsi CXEMHOM KOHCTPYKTOPCKOM JOKYMEHTalluu Ha
U3JIeIue.

MeToanuyeckue yKa3aHus M0 BbINOJHEHUIO PadoThl

Knaccudukarop eauHoil  CHUCTEMBI  KOHCTPYKTOPCKOW  JOKyMEHTAI[UU
IIPEACTABIACT coOon CUCTEMATU3UPOBAHHBIN CBOJ HaNMEHOBAaHUM
KJIaCCU(UKAIIMOHHBIX XapaKTEPUCTUK HU3ACIUN (JeTayie, COOPOYHBIX E€IUHHII,
KOMILJIEKTOB, KOMILJIEKCOB) OCHOBHOTO M BCIIOMOTAaTEIbHOIO MPOU3BOJCTBA BCEX
oTpaciner npombinmieHHocTH cormacHo ['OCT  2.101-68, Ha koTOpbIE
pa3padaTbIBaeTCsl KOHCTPYKTOpPCKash TOKYMEHTalus, a TakKe OOIIETEXHUYECKHX
JIOKYMEHTOB (HOpPM, TIpaBuJI, TPEOOBAHUM, METOJIOB U T.I1.) HA U3JIEIIHUS.

Knaccudukarop ECK]] cocTout u3 cienyromux 10KyMEeHTOB:

1. Beenenue.

2. Knaccnt knaccuduxaropa ECKJI (49 knaccos).

3. AndaBuTHO-TIpEAMETHBIN yKa3aTesb KJIacCoB aeTaiei (kiaccel 71 — 76).
4. TepMuHbI, IPUHSTHIC B Kiaccax jaetanei (kmaccel 71 — 76).

5. UnrocTpupOBaHHBIH onpeaeauTeNb aetanei (kmaccol 71 — 76).

Bcero B kimaccudukarope 100 ximaccoB. Bee Bunbl uznenuit pazmenieHsl B 49
KJIacCax, OCTaJbHBIE KJIACChl 3apE3€pBHPOBAHBI ISl Pa3MEILIECHHUS] HOBBIX BUOB
U3JIeTTUI B YCTAHOBIIEHHOM TMOPSJIKE.

Knaccudukannonnass  xapakTepUCTHKAa  SIBJSIETCS ~ OCHOBHOM  4acThiO
0003HAaYEHUsI U3JENUs U €ro KOHCTPYKTOPCKOTO JOKYMEHTa, yCTaHaBIMBaeMas
I'OCT 2.201-80.

[TonHoe 0603HaUeHNE OCHOBHOT'O KOHCTPYKTOPCKOTO IOKYMEHTa COCTOUT U3
KOJla OpraHu3aIuu-pa3paboTyrka (YeThIpe 3HAKa), KoJa KiacCU(pUKAITMOHHOU
XapaKTepUCTHUKU (IIECTh 3HAKOB) U KOJa MOPSJKOBOTO PETUCTPALMOHHOTO HOMEpa
(Tpu 3HaKa) U mUdpa J0KyMeHTa, T.e. XXX X. XXXXXX. XXX. XXX (Puc.l)
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NOP AMKOBLI DENMCTDALM OHHBE HOMED

wHbp AoyMEHTE

Puc.1 IlonHoe 0003HaUY€HNE OCHOBHOTO KOHCTPYKTOPCKOTO JOKYMEHTA

Kon opranmsanuu pa3paboTuMka Ha3HAa4daeTcs M0 KoAuUKATOpy STOM
OpraHW3allMy WY IPUCBAUBAETCS [IEHTPAITU30BAHHO.

Kon knaccupukallmoHHOW XapaKTepUCTUKH W3JENUs Ha3HA4yaeTcs 1o
kinaccuduxatopy ECK]I] wu mnpeacraBiasier coOOM  IIECTU3HAYHOE  YHUCIIO,
MOCJIeIOBAaTEILHO 0003HAUAOIIEe KIIACC, MOJKIACC, TPYIIY, MOATPYNIY U BUJ

U3JICIIHUSL.
Crpykrypa KoJia IpeJcTaBlieHa Ha puc. 1.

Knacc ¥ 3

fTogunacc

fpynna

llogepynng

Bug

Puc. 1. CtpykTypa Ko1a KiiaccupuKarmoHHON

Knaccudpukarop mocTpoeH mo uepapxuueckoMy JecsITUYHOMY Mmetony. Jlms
KQ)KJIOTO KJIacca COCTaBIJICH an(aBUTHO- MpeAMETHbIN yka3atenb (AIlY) uzgenuit,
a I kiaccoB gertaned - obmmit. B AIlY pgansl B andaBuTHOM mnopsiake
HAaNMMEHOBAHUS U3CINI, Pa3MEIIEHHBIX B KJIaccax, U UX Koapl. AITY cayxut mis
YCKOPEHUS TOMCKA U3JACIUN M0 UX HAMMEHOBAHUSIM B COOTBETCTBYIOIIMX Kilaccax
1 COCTOMT TaK)K€ U3 MIECTU3HAYHOTO 0003HAYCHUS, HAIPUMED:

Amopmuzamopwi 753691 - 753695

AHOObL 757372

Bunumut kpenéorcnvie 758100

Boanosoowt 757810, 757820 u T.1.



Kaxnprit knace nenurcs Ha 10 moakmaccoB (o1 0 10 9), Kakaplid MOAKIIACC - HA
10 rpymn (ot 0 go 9), xaxnas rpynna - Ha 10 BumoB (ot 0 mo 9). Hns
KJ1acCU(pUKAIMU U3JIETNI UCTIONB30BaHbl IPYNIUPOBKU ¢ 1 110 9.

Jist  kiaccuukauMd UM3EAMH B KJIaccaxX MCHOJIBb30BaHbl  CIEIYIOLIUE
MPU3HAKU:

1. pyHKIIMOHAIBHBIN - OCHOBHAs dKCIUTyaTallMOHHasi (YHKIHS, BBITOJIHIEMAs
U3JIETTUEM;

2. KOHCTPYKTHUBHBIN - KOHCTPYKTHUBHBIE OCOOCHHOCTH U3/ICIHS;

3. mpuHUUna jedcTBus (pusmueckuif, (U3NKO-XMMHUYECKAN TMpoIecc, Ha
OCHOBE KOTOPOTO ACHCTBYET U3/ICIHE);

4. METPUYECKHUH - BEIMYUHBI U CTEIICHN TOYHOCTU TAKUX MApPaMETPOB H3ICIIHS,
KaK OCHOBHBIE pa3Mepbl, MOIIHOCTb, HANpsHKEHHE, CHjla TOKa, 4acToTa H
np.;

5. reomeTpuyeckor (HOpPMbI U3IETHUS;

6. HaMMEHOBaHHE U3JCIIUS.

Ha mnepBoM ypoBHe KkiaccupuKauy COOPOUYHBIX €IWHHUIl, KOMILUIEKTOB,
KOMILJIEKCOB HCIIOJIb30BaH (DYHKIIMOHAJIBHBIN MPU3HAK.

B matu kmaccax geraneir (71 - 75) Ha mepBoM ypoBHE KiacCUpUKAIMU
NPUMEHEH TPHU3HAK T€OMETPUYECKON (OpMBI, KOTOPBIN SIBIAETCS IJsi JAHHBIX
nerajied HanOoJiee OOBEKTUBHBIM M CTAOUIIHHBIM.

ITocnenoBaTenbLHOCTD HaXO0KIECHUS KOJa KJ1acCU(UKAIMOHHOM
XapaKTePUCTUKUA COCTOUT U3 CIIECYIOIIUX OCHOBHBIX 3TAIOB.

1. ITonp3ysach CETKOM KIAcCOB U MOAKIACCOB, MOMEMIEHHONW BO BBEJICHHUHM K
KJ1accupUKaTopy, HAXOJIMM MCKOMBIN Kjacc - mepBbie ABe Udpbl koAa (1o
HaUMEHOBaHUIO u3nenus). Eciu BO BBeIeHUM HAMMEHOBAHHWE W3JIENUS HE
yKa3aHO, TO [JIsi HAaXOXJEHUs  Kiacca CJIEAyeT  MOJIb30BaThCs
GyHKIUOHATBHBIM TPU3HAKOM (111 COOPOYHBIX EAMHUI], KOMIIJIEKTOB,
KOMITJIEKCOB) MJIM MPU3HAKOM T€OMETPUIECKON GOpMBI (17151 AeTaneit).

2. [lo andaBUTHO-TIpEAMETHOMY YyKa3aTell0 HAWJEHHOTO KJacca H3ICIH
OTBICKMBAEM TIOCPEJCTBOM COIOCTABJICHHUS TMPU3HAKOB KJAcCU(DUKAIIUU
OCTaJIbHBIE YAaCTH KOJA - MOJKJIACC, TPYIIY, MOATPYIIILY, BU/I.

Hanpumep, TpeOyercss HalTU KOJ KJIacCU(MUKAIMOHHON XapaKTEPUCTUKHU
MIPOMBIILJICHHOTO HOHU3AIIMOHHOTO Ta30aHaIn3aTopa.

B cetke knmaccoB M MOJKIACCOB HET HamMeHoBaHUs «la3oaHanuzatopy,
MOATOMY HCHOJIb3ysl (YHKIIMOHAIBHBIM MPU3HAK - «CPEICTBO OIpeeTIeHUs
COCTaBa BO3AyXa» - HAXOJIHUM IO CETKE KJIAacCOB M mojakiaccoB kiacc 410000
«CpencTBa U3MEPEHUM SJIEKTPUUECKUX UM MArHUTHBIX BEJIUYUH, MOHU3UPYIOIIUX
W3ITy4eHU, CpPEJICTBA HMHTPOCKOIMHU, OMNpeAesieHus cocraBa W (PU3MKO-
XUMHUYECKUX CBOMCTB BEHICCTB». 31ech ke ompeaensem mnoakiaace 413000
«CpenctBa ompezeneHuss COCTaBa U CBOWCTB Ta30B». 3aTéM B KHHIE
kinaccudukaropa - kimace 41 - maxomum manHbid monkimace 413000, a mamee -
rpynny, noarpynmny u Bux: rpymnmna 413400 «Ananuzatopsl U mpeoOpazoBaTenu
COCTaBa M CBOWMCTB ra3oB 3JIEKTPOXUMUYECKHUE M MOHU3ALMOHHBIEY», MOATPYyMIa



413440 «AHanuzaTtopbl MOHU3ALMOHHBIEY, BUA 413444 - «paauou30TOINHBIE 1O
CEUYCHUSIM NOHU3ALIUNY.
CrnenoBartenbHO, KO/ KiacCU(pUKAIMOHHON XapakTepucTuku Oyner 413444, a

noyiHoe 0003HauYeHue, HampuMmep, cOOpodyHoro ueprexka uzgenus Oyaer XXXX.
413444 XXX Cb.

[lopsnkoBbIii HOMEpP MPHUCBAMBAECTCS W3AEIUI0 10 KIACCU(PUKALMOHHON
xapakrepuctruke ot 001 1o 999 B mpenenax koaa opraHuzauu-pazpadoTUHKA.

Mudp mokymeHTa BBOAUTCA B 0003HAYCHHME HEOCHOBHBIX KOHCTPYKTOPCKHUX
JIOKYMEHTOB U HE JIOJDKEH coJiepKaTh Oosee 4-X 3HAKOB, BKIJIIOYAask HOMEP YacTH
JIOKYMEHTA.

OCHOBHON KOHCTPYKTOPCKHMI JTOKYMEHT W3J€NUs B OTIAEIbHOCTH WJIA B CO-
BOKYITHOCTH C JPYTMMH 3alIHCAHHBIMA B HEM KOHCTPYKTOPCKHUMH JTOKYMEHTaMH,
IIOJIHOCTBIO U OJJHO3HAYHO ONPEIENSAET JAHHOE U3JIETIUE U €T0 COCTaB.

K ocHoBHBIM KOHCTpYKTOpCKUM JoKyMeHTaM (K1) oTHOCSTCS:
e IS ACTAJIU - YEPTEXK JIeTalu;
* 1711 COOPOYHBIX €IUHHUII, KOMILIEKCOB, KOMILIEKTOB - CIIEIU(DHUKAIUIO.

Bce ocranbHbie BUIBI JOKYMEHTALIMU CYUTAIOTCSI HEOCHOBHBIMU.

Yeprex AeTanu — JOKYMEHT, COAEpXKAIIMI HM300pakeHue JeTaiu U Jpyrue
JTaHHbIE, HEOOXOIUMBIE JJISl €€ U3TOTOBJICHUS U KOHTPOJIS.

Cneundukannst — T0KYMEHT, ONPEICISIOMNN cOcTaB COOPOUYHON E€IUHUIIBI,
KOMILIEKCA WM KOMILIEKTA.

OCHOBHOM KOHCTPYKTOPCKHI TOKYMEHT U3/IeJIUsl B OTJICIBHOCTH UJIU B CO-
BOKYIHOCTH C JPYTHMU 3alIMCAaHHBIMUA B HEM KOHCTPYKTOPCKUMH JIOKyMEHTaMH,
MOJIHOCTBIO U OJIHO3HAYHO OIPEAEIIAET JaHHOE U3/IETTUE U €r0 COCTaB. 3a OCHOBHOM
KOHCTPYKTOPCKUN JOKYMEHT MPUHUMAIOT:

* IS ICTaJH - YePTEXK ACTalH,

* I COOPOYHBIX €IUHMUII, KOMIUIEKCOB, KOMILIEKTOB - CHICII(DUKAITUIO

Coopounviti wepmedic — JTOKYMEHT, COJEpXKallUi H300pakeHue CcOOpPOUHOU
CAVHUIIBI U JPYTHE JaHHbIEC, HEOOXOMUMBbIe i ee cOopku u koHTposs. [ludp
nokymenta — Cb.

Yepmeoic 0obwe2o 6uda — NOKYMEHT, ONPEACISIONINN KOHCTPYKIIUIO U3ACIIHUS,
B3aUMOJECHUCTBUE €r0 OCHOBHBIX COCTaBHBIX YaCTE€W U MOACHAIOUIMNA IPUHLKII
pabotel u3nenud. lludp nokymenrta — BO.

Teopemuueckuii uepmedc — JTOKYMEHT, OINPEACISIONINA T€OMETPUUYECKYIO
dbopMy u3neNus U KOOPJIWHATHI PACIOJOKEHUSI OCHOBHBIX COCTABHBIX YacTeH.
udp noxymenta — TY.

l'abapumnolii uepmedsic — NOKYMEHT, COJEPXKAILUNA YHPOUIEHHOE KOHTYPHOE
M300paKeHUe U3/eusl ¢ rabapuTHBIMU, YCTAHOBOUYHBIMU M TIPUCOCAUHUTEILHBIMU
pasmepamu. Lludp nokymenrta — I'Y.

Monmaodicubiii uepmedic — TOKYMEHT, COJIEPKAIllUi KOHTYPHOE M300paKeHHE
W3JIeNIUs U JJaHHBIE ISl €70 YCTaHOBKM Ha Mecte npumeHenus. [ludp noxymenra
— MU.



Texnuueckue ycnosusi — TOKyMEHT, COIepKAIIUi TpeOOBaHUS K U3/ETHUIO0, €T0
U3TOTOBJICHUIO, KOHTPOJIO, TIPUEMKE M IIOCTaBKE, COBOKYIIHOCTb BCEX
MoKa3aTresield, HOpM, MPAaBWII U MOJIOKEHUN, KOTOPbIE HE yKa3aHbl B npyrux KJ/I.
[udp noxymenta— TY.

losachumenvuas 3anucka — TOKyMEHT, COAEPKAIIUN ONMCAHUE YCTPOMCTBA U
OpUHIMIA JEUCTBUS pa3paldaThiBAEMOT0O M3JENMs, a Takke OOOCHOBaHHUE
OPUHATBIX TIPU €ro pa3paboTKe TEXHUYECKHX W TEXHUKO- JKOHOMUYECKHUX
pemenuit. [ludp noxymenra — I13.

Conep:xanue oTuéra

1. HaumeHoBaHue pa3zpabaTblBa€MOro HW3JEIHUs, €ro Ha3HAUYEHUE U OCHOBHBIC
TEXHUUYECKNE XaPAKTEPUCTUKH.

2.CocTtaB noiaHOro 0003HAYEHUS U3JEIUSI U CTPYKTYypa KOJa KIACCU(PUKALMOHHON
XapaKTEPUCTHUKHU.

3.Meroauka omnpeneneHuss Koja KiIacCU(UKAIMOHHONW XapaKTEPUCTUKH JUIS
3amanHoro OC u mnojgHoe  OOO3HAYEHUWE CXEMHOM  KOHCTPYKTOPCKOM
JOKyMEHTAIUH.

4.BbIBOJI IO pe3ysibTaTaM padOTHhl.

5.CIHCOK UCIIOJIb30BAHHBIX NCTOYHUKOB.

KoHTpobHbIE BONPOCHI

1.KakoBa cTpykTypa KoJa Ki1accu(pUKAIMOHHON XapaKTEpUCTUKU?

2.YT0 BXOAMT B cOCTaB 0003HAUYECHMSI COOPOYHOTO YepTEkKa U3EITHS?

3.Kakne npu3HaKu UCIOJIB3YIOTCS IS HAXOKIEHUS Kilacca U31enus?

4.KakoBa TMOCIEIOBATENbHOCTh  HAXOXKIECHHUS  KOoAa  KiacCU()UKAIMOHHOU
XapaKTEepUCTUKH?

5.B kakoM ciydyae Ha TME€pPBOM YpPOBHE KJIacCU(PUKAIMU HUCIOIb3YETCS
(yHKUIMOHAIBHBIN MpU3HAK?



Jlabopamopnas paboma 2

O®OPMJIEHUE CTPYKTYPHOM U ®YHKIIMOHAJIBHON
JTEKTPUUECKHUX CXEM

Llenv pabomwvi: HayuuThCS pa3padaTbiBaTh U OPOPMISITH CTPYKTYpHBIE U
(GYHKIIMOHATBHBIE JIEKTPUIECKUE CXEMBI AIIEKTPOHHBIX CPE/ICTB.

O0mue MoJI0KEeHU

Hcxoonvimu oannvimu AJi BBIIOJHEHUS TAHHOW paOOTHI SBJSIETCS BEIOpaHHOE
B COOTBETCTBUM C BapHMAHTOM TEXHUYECKOTO 3aJaHus pa3pabaTbiBacMoe
DJIGKTPOHHOE CPENICTBO, a TaKXKe pe3yJabTaThl MPeAbIAyIIed JabopaTopHOM
paboTHI.

TpeOyeTcsi 0CBOUTh OCHOBHBIE TEPMHHBI, KACAIOIIUECS DIEKTPUUECKUX CXEM,
OXapaKkTepU30BaTh HA3HAUYCHUE CTPYKTYPHOU U (DYHKIIMOHAIBHON JIEKTPUUECKUX
CXEeM, M3yYUTb OYKBEHHO-IIU(PPOBBIE KOABI DJICKTPUUYECKUX CXEM M COIJIACHO
TEXHUYECKOMY 3aJaHUI0 O(DOPMUTH CTPYKTYPHYIO U (YHKIMOHAIHHYIO CXEMbI
U3JICTIHS.

MeTonnquKne YKa3aHusd 110 BBINIOJTHCHHUIO paﬁ()TLI

Cxemoti Ha3bIBaeTCs Tpaduyeckass KOHCTPYKTOpPCKas JOKyMEHTallMs, Ha
KOTOPOU B BUJIE YCIOBHBIX M300paXEHUM MJIM 0003HAYEHU MTOKa3aHbl COCTABHbBIC
YaCTH U3JICJINS U CBSI3U MEK1y HUMU.

CxeMbl TPUMEHSIOT MPU U3yYEHUU MPUHIINIIA ISUCTBHUS MEXaHU3Ma, prudopa,
amnrnapara Mpu HMX HM3TOTOBJICHUM, HAJAJKEe W PEMOHTE, JJIsI TOHUMAaHHUS CBSI3U
MEXIy COCTaBHBIMH 4YacTsIMU Wu3Neausi 0e3 yTOUYHEHHs] OCOOCHHOCTEH WX
KOHCTPYKIIMU. CXEeMbl CIy>KaT OCHOBOW ISl MOCJIEIYIOIIETO KOHCTPYUPOBAHUS
OTAEJBHBIX YaCTE€U U BCETO U3AEIUS B LIETIOM.

CocCTaBASIOMIMMY YaCTSIMUA CXEM SABJISIIOTCSL:

- J/lleMeHm cXembl - COCTaBHAs YacTh CXEMbl, KOTOpas HE MOXET ObITh
paszereHa Ha 4YacTd, HMMEIOIIME CaMOCTOSITeNIbHOE 3HauyeHue (MUKpOcxema,
PE3UCTOP, TPAHZUCTOP U JP.);

- ycmpoucmeo - COBOKYIIHOCTb D3JIEMEHTOB, TPEACTABIAIOMIAS €AUHYIO
KOHCTPYKIIHUIO (010K, MOYJIb, TJIATa U T.11.);

- @yHKYuOHANbHASA 2pynna - COBOKYNMHOCTb BBIMOJHSIOUUX OIMPEACIEHHYIO
(GYHKIIHIO 3JIEMEHTOB, HE O0BEAMHEHHBIX B €AMHYIO KOHCTPYKIIHIO;

- @yHKyuoHanvHas uacme - DIEMEHT, YCTPOMCTBO WM (PYHKIIMOHATIbHAS
rpyInna, UMEIIas ONpPeAEIEHHOE HAa3HAYEHNUE,

- @ynryuonanvHas yenv - TUHUS (KaHaJ, TPAaKT) HA CXEMe, ONpeAeNEHHOTO
Ha3HAYCHUS, HAIPUMED, TPAKT BUJICOCUTHAJIA, KaHAJl 3BYKOBOTO CUTHANA U T. I1.;
JIMHUS B3aUMOCBSI3H - OTPE30K JINHUU HA CXEME, ITOKA3bIBAIOIINN HA HAJTUYUE
CBSI3U MEXTy QYHKIIMOHATBHBIMH YaCTSIMU



B 3aBucuMocTH OT BHIa 3JIEMEHTOB, BXOJSIIUX B COCTaB M3JIEIHUS W CBS3EH
Mexay Humu ['OCT 2.701-84 pasnenser cxeMbl Ha JAECATh BUJIOB ¢ OYKBEHHBIM
o0o3HaueHueM: anekrpuueckue (), ruapasnuueckue (I'), mueBmaruueckue (I1),
razoBeie (X), ku"ematuueckue (K), Bakyymuwsie (B), ontuueckue (O),
snepretudeckue (P), nenenus (E) u komOunuposanusie (C).

ITo ocHoBHOMY HazHaueHuto ['OCT 2.701-84 ycranaBinuBaeT BOCEMb THUIIOB
cxeMm, o0Oo3HadaeMbIX Iudpamu: CTpykTypHble (1), dyHKIHMOHAIBHBIE (2),
npuHIUIUaIbHbe (3), coennHeHn (MOHTaXHbIE) (4), moakmoueHus (5), obOuue
(6), pactionoxenus (7) u oobenqunenusie (0).

B cooTtBeTcTBUM ¢ maHHBIMH O0O3HAYCHHSIMH, YCTAaHABIMBACTCS OYKBEHHO-
UG pPOBOI KOJI CXEMBI.

Hampumep, cxema smekTpuyeckas CTpyKTypHas - O1, cxemMa omTudecKas
dbyaknuonanpHas - O2, cxema 3JeKTpOKMHEeMaTndeckas mpuHnunuanbHas - C3,
cxema dJIeKTpUYecKas CTPYKTypHasi, pUHIIMIHAIbHAs U coequHeHui - 0.

CmpyxkmypHvle cxembl ONPENEISAIOT OCHOBHbIE (PYHKIMOHANbHbBIE yacTh JC, a
TAaKK€ WX Ha3HAUCHHWE U B3aUMOCBS3M W JalOT oOllee MpeJcTaBiIeHUEe 00
ycrpoiictBe. Pa3zpa®oTka CTpPYKTYpHBIX CXE€M OOBIYHO TPOM3BOAMUTCA Ha
HayaJbHBIX CTAJAUSAX NPOCKTUPOBAHUS U3ACTUSI.

DyHKyuoHaIbHBIE CXeMbl TIOSACHSIOT MPOLECCHI, POUCXOIAIINE B OTACIBHBIX
¢GyHKUHOHANBHBIX dYacTsX uiam B OC B wnenom. DyHKIHMOHAIbHBIE CXEMBI
UCIIOJIB3YIOT ISl pa3paOOTKU MPUHUIMITAAIBHBIX CXEM U IPUMEHSIOT IPH HAJIAJKE,
peMoHTe 1 dKcruryatanuu JC.

Cxembl opopmisitores corsacHo 'OCT 2.701-84 6e3 cobmonenust maciirada
Ha ¢opmarax, yctaHosineHHbIXx ['OCT 2.301-68.

CTpyKTypHBIE CXE€MBI BBITIOJHSAIOT COMIACHO MTpaBuiaM, nu3iaoxeHHbIM B ['OCT
2.702-75.

1.Ha cTpykTypHO#1 cxeme n300paxaroT BCe OCHOBHbIE ()yHKIIMOHATHHBIC YACTH

U3JIeN1s, B TOM YHCJIE 3JIEMEHTHI, YCTPOMCTBA U (YHKIIMOHAIbHBIE TPYIIIIbI
Y OCHOBHBIE B3aUMOCBSI3H MEX1y HUMU.

2. DyHKUMOHAJIbHBIE YaCTU Ha CXeMe H300pa)kaloT B BUAE NPSIMOYTOJIbHUKA

umu YT'O.
3.Cxema J0KHA J1aBaTh HarJiiJHOE MPEACTABIEHUE O IOCIEI0BATEIbHOCTH
B3aUMOJICUCTBUS (PYHKIMOHAIBHBIX YaCTEH B U3EIHH.

4. Ha nuHUSIX B3aUMOCBSI3€M PEKOMEHIYETCS CTpelKkamMu 0003HayaTh
HaMpaBJICHUE X0J1a MPOLIECCOB, MpoTekaronmx B IC.

5.Ha cxeme HEOOXOIMMO yKa3bIBATh HAMMEHOBAHUS KaX10M ()yHKIIMOHAJIBHOM
YacTH U3ENHUs, eClu JJid €€ 0003HaUeHUs MPUMEHEH MPSMOYTOJIbHUK.

6.Ha cxeme gomyckaercsl yKa3bIBaTh THII JIEMEHTa WM YCTPOMCTBA W(WIIM)
00O3HaUYE€HHUE JIOKyMEHTa, Ha OCHOBAaHMM KOTOPOTO JTOT 3JEMEHT
(YCTpOMCTBO) IPUMEHEH.

7.1lpn m3o0paxkeHnn (YHKIUOHAIBHBIX YacTed B BHUAE MPSIMOYTOJIbHUKOB
HAaUMEHOBAHHUS, TUIBI U 0003HAUYEHHUSI PEKOMEHIYeTCs 3alUChIBaTh BHYTPH
IPSIMOYT'OJIbHUKOB.



8.1Ipu 3HaumTenbHOM uMcie (QYHKIMOHATBHBIX YacTel JOMYCKaeTCsi BMECTO
HAaUMEHOBAHUMN, TUMNOB U 0003HAYEHMH IMPOCTABIATH MOPSAKOBBIE HOMEpA
CrpaBa OT M300paXEHUsI UM HaJl HUM, CBEpXY BHU3 B HAIPaBJICHUU CIIEBa
HanpaBo. B 1gaHHOM ciyyae HauMMEHOBAaHUSA, THUNBI U OOO3HAYEHHUS
YKa3bIBAIOT B TA0JIUIIE, pa3MEIaeMON Ha MOJIE CXEMBI.

9. lonyckaercs pa3MellaTh Ha CXeMe MOSICHSIOUINE HAANKUCH, IUarpaMMbl WU
TaOJIMIIBI, ONPENEIAIONINE OCIEA0BATEIbHOCTh MIPOLIECCOB BO BPEMEHH, a
TAaKKE€ yKa3plBaTb IIapaMETpbl B XapAaKTEPHBIX TOYKAX, HaIpUMeEp,
BEJIMYMHBI TOKOB, HaNpsOKEHUH, GOPMBI M BEIWYUHBI HMITYJIHCOB,
MaTeMaTUYECKHE 3aBUCUMOCTH U T. II.

Cormacao I'OCT 2.702-75 ¢byHKIHOHATBHBIE CXEMBI BBITIOJHSIOT COTJIACHO
CJICTYIOITUM TIpaBUIIaM:

1. Ha ¢yHKkuMoHansHOM cxeMe MPUBOJAT (PYHKIIMOHAIbHBIC YaCTU WU3JEITHS
(37IEeMEHTBI, YCTPOMCTBA U (PYHKIIMOHAIBHBIE IPYIIIILI), YY4AaCTBYIOLIUE B MPOIECCE,
WUTIOCTPUPYEMOM CXEMOM, C YKa3aHUEM CBSA3EH MEXKIY ITUMHU YaCTIMH.

2. OyHKIIMOHANIbHBIE YaCTH M CBSI3M MEXAY HUMH n300paxatot B Buje YI'O,
ycTaHoBieHHbIX B craHgaptax ECK/I, mpuuém otnenbHbie (YHKIIMOHAIBHBIC
YaCcTH JIONYCKAeTCsl N300pakaTh B BUJIE NMPSIMOYTOJIHHUKOB.

3. 'padrueckoe mocTpoeHue CXeMbl JTIOJKHO HATJIAIHO 1aBaTh MIPEICTaBIICHUE
0 TTOCJIEIOBATEILHOCTH MPOIECCOB, MILTIOCTPUPYEMBIX CXEMOH.

4. Bce 2JIeMEHTBl M yCTPONCTBA M300paKalOT HAa CXEMax COBMEIIEHHBIM WIIH
Pa3HECEHHBIM CIIOCOOOM.

5. CoBMEmEHHBIN CIIOCO0 MpeyCMaTpUBaeT COCTABHBIE YaCTH JJIEMEHTOB HIIN
YCTPONCTB M300pakaTh Ha CXeME B HEMTOCPEICTBEHHON OJIM30CTH JIPYT K JAPYTY.

6. PazHecéHHBIN crmOcOO TpenmonaraeT COCTAaBHBIE YacTH DJEMEHTOB U
YCTPOWCTB WJIM OTJIETBHBIE AJIEMEHTHI YCTPOMCTB M300paxaTh Ha CXEME B Pa3HbIX
MecCTax TaKuM 00pa3oM, YTOOBI OTACIIbHBIC IEMU U3IeTUs ObLIT N300paKEHBI

SAd
—
K¢ L
SdA3
N
K41 K31
~4
K61
~4
K8
K62

Puc. 1. ®parMeHT cXeMbl, BBITTOJTHEHHBIN
CTPOYHBIM CITIOCOOOM
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Puc. 2. M300paxeHne UCO0JIb30BAHHBIX U HEUCIIOIb30BaHHBIX
KOHTAaKTOB peJie

HamOoJsiee HarsiAHO. [Ipu BBIIOJIHEHWHM CXE€M PEKOMEHIYETCS IOJIb30BATHCS
CTPOYHBIM CIIOCOO0M, TIpH KOTopoM YI'O 371eMEHTOB MM MX COCTABHBIX YaCTEH,
BXOJSIIUMX B OJHY II€Mb, M300pa)xar0T MOCIEAOBATEIBLHO JPYr 3a IAPYroM Mo
OpsMOi, a OTACNIbHBIE MEeNH - PAIOM, C O0Opa3oBaHUEM MapalIeNIbHbBIX
(TOpU30HTANIBHBIX WJIM BEPTUKAIBHBIX) CTPOK, HYMEPYEMbIX apaOCKUMU Iudpamu,
KaK [MOKa3aHo Ha puc. l.

7. 1lpu UCroONIB30BaHUU PA3HECEHHOTO CrOc0o0a M300paKEHUS JIIEMEHTOB UITU
YCTPOMCTB JIOMyCKAeTCs Ha CBOOOJHOM ToJie cxeMbl nomeniath YI'O anemeHToB
WM YCTPOWCTB, BHITIOJHEHHBIE COBMEIIEHHBIM CIIOCOOOM, IPUUEM DIIEMEHTHI WU
YCTPOMCTBA, YAaCTUYHO HCIOJIb3yeMble B H3JCIUU, M300pa)karoT TMOJHOCTHIO C
YKa3aHUEM HCIOJIb30BAHHBIX M HEHUCIOJIb30BAaHHBIX YacTel (Hampumep, BCe
BBIBOJII MHUKPOCXEMbI). BBIBOJIBI HEUCIIOIB30BAHHBIX YacTed H300pakaroT
KOpOU€, YeM BBIBOJIbI MCIIOJIB30BAaHHBIX YacTel (puc. 2).

8. CxeMbl BBINOJHAIOT B MHOTOJMHEHHOM H300pakeHUH (TpU KOTOPOM
KOKIYI0 Ielb U300pakaloT OTJEIbHOM JTMHUEH, a AJIEMEHTHI, COJepKalluecs B
ITUX ULeNAX, - OoTAeNbHbIMH YI'O) wiM OAHOJMHEHHOM H300pakeHuu (mpu
KOTOPOM IIETIH, BBIMOJHSIONME WJICHTUYHBIE (YHKIWU, HU300paKaroT OJHOU
JIMHUEHN, a OAMHAKOBBIC JIEMEHTHI 3TUX liened - oguuM YI'O), kak moka3zaHo Ha
puc. 3, a, 0.

§41 \ 842 \ 543 SA6 . 843

a) b)

Puc. 3. IIpumep MHOTOIMHENHOTO (@) ¥ OTHOIMHEHHOTO (0)
H300paKeHHs CXEM

9. Ilpu m300pakeHUH HA OJHOM CXeMe Pa3IUuYHbIX (PYHKIIMOHAJBHBIX Lenen
JIONyCKAeTCsl pas3inyarh WX TOJIIMHOM JIMHUM, OJHAKO Ha OJHOM CXeMe
PEKOMEHTyeTCsl IPUMEHSTh He Oosiee TPEX pa3MePOB JTUHUM MO TONIIKHE.



10. VYcnoBuble rpaduyeckue 00O3HAYCHUS BBIONHIIOT JUHUSAMH TOW K€
TOJILIMHBI, YTO U JMHUM CBA3U (B mpenenax ot 0,2 go 1 mm), pexomeHayeTrcs
tommmHa ot 0,3 10 0,5 MM.

11. TIlpunsTeie pa3mepbl rpadUyYeCKUX 3JIEMEHTOB, a TAKXKe TOJIIMHBI HUX

JIMHUMN AOJHKHBI OBITh OJMHAKOBBIMU Ha BCEH CXEMe.

12. JIns  ympolleHHs TOCTPOCHUS CXEMBbI  JIOMYCKAaeTCsl  HECKOJIbKO
AIEKTPUUECKHU HE CBA3AHHBIX JIMHUM CBSI3U CIMBAThH B JUHUIO TPYIIIOBOM CBS3H, HO
IpU TMOJXO0JE€ K KOHTAaKTaM (RJIEMEHTaM) KaXKIyl0 JIMHUIO CBSI3U W300pa)karoT
OTACNbHON nuHUEH. [Ipu CIMSHUM JNHHUK CBSI3M KAXKAYKO JIMHUIO MOMEYarT B
MECTEe CIUSHUS, a WHOrAa M Ha OOOMX KOHIAX YCJIOBHBIMH OOO3HAUYECHUSMU
(undpamu, OykBaMH HIM COYETaHMEM OYKB W IHU(pP) WIK 0003HAUYCHHUSIMHU,
NPUHATBIMUA ISl AJEKTpUuYeckux nene. O003HaueHUs JTMHUM TPOCTAaBISIOT B
coorBercTBUM ¢ ['OCT 2.721-74. JIUHUM 31EKTPUUYECKON CBSI3H, CIMBAEMbIEC B
JIMHUIO TPYIMIOBOM CBSI3U, KAaK MPAaBUJIO, HE JOJDKHBI PA3BETBIISTHCA, T.€. BCSIKUIM
YCJIOBHBII HOMEP JOJKEH BCTPEUYAThCA Ha JIMHUU TPYNIOBOM CBsI3U JiBa pa3a. [Ipu
HEOOXOJMMOCTH PA3BETBICHUN WX KOJUYECTBO YKAa3bIBAIOT MOCIE MOPSIKOBOTO
HOMEpA JTUHUU Yepe3 IpoOHyIo 4epTy (puc. 4).
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Puc. 4. O00o3HaYeHUS JIMHUI CBA3H

13. Ha pyHKUIMOHANBHON cXeMe OJKHBI ObITh YKa3aHbI:

- JUIA Kaxa0ui (yHKUMOHAIBHOW Ipynmbl - 0003HaY€HUe, IPUCBOEHHOE €l Ha
MPUHLIUNHATBHON cxeMe, u(Wih) e€ HauMEHOBaHHWE, a ecii (DYHKIMOHAThHAs
rpynna uzoopaxena B Buje YI'O, To e€ HauMeHOBaHUE HE YKa3bIBAIOT;

- JUIA KaXJ0ro YCTPOMCTBA, M300paKEHHOTO B BHJE NPSIMOYTOJbHUKA -
MO3UIIMOHHOE 0003HAYEHHWE, €ro HaWMEHOBaHWE W TUI H(WiIM) 0003HAUYCHUE
JIOKyMEHTA, HA OCHOBAaHUU KOTOPOTO 3TO YCTPONWCTBO NPUMEHEHO;

- JUIS KaXJOTO YCTpoicTBa, M3o0pakénHoro B Buae YI'O - mo3unuoHHOE
o003HaueHue, ero TUM H(1iK) 0003HAYEHUE TOKYMEHTA,

- JUISL K&KJOTO 3JIEMEHTA - MO3ULMOHHOE 0003HauYeHUe, TIPUCBOEHHOE €My Ha
MPUHIUIHAIBHON cXeMe, U(WJIH) ero THII.

O6o03HayeHne JOKYMEHTa, HA OCHOBAHUM KOTOPOTO MPUMEHEHO YCTPONCTBO, U
THII AJIEMEHTa JIOMYCKAeTCsl HE YKa3bIBaTh.

HanmenoBanusi, TUTIBI U 0003HAYECHUSI PEKOMEH/IYETCsI BITUCHIBATh B
NPSIMOYTOJILHUKH.

14, Ha @yHKmoHanbHON cXeMe peKOMEHIyeTCsl YKa3bIBaTh TEXHUUYECKUE
XapakTepUCTUKU  (YHKIIMOHAIBHBIX  4YacTed  psaoM ¢ rpad@UuecKUMH
0003HaYEHUSIMH UM HAa CBOOOTHOM I10JI€ CXEMBI.



15. Ha cxeme pa3MemaroT MOSCHAIONIME HAANHUCH, IUarpaMMbl HWIIU
TaOJIUIIBI, OTMPEAETIAIONINE TTOCIE0BATEIbHOCTD MPOIIECCOB BO BPEMEHH, a TAKXKeE
YKa3bIBAIOT MapaMeTphl B XapaKTEPHBIX TOYKAX, B YACTHOCTH, BEJIWYHHBI TOKOB,
HaNpsHKeHUH, (GOPMBI U BEJIMYMHBI UMITYJIBCOB, MaTEMAaTHYECKUE 3aBUCUMOCTH U
T. 1.

B kadectBe mpumepa Ha puc. 5 mpuBeAéH oOpaszen OQOPMIICHHUS CXEMBI

DIIEKTPUYECKOW CTPYKTYpHOH, a Ha puc. 6 - CXEeMbl 3JICKTPHYCCKOM
(yHKIHOHATIBHOM.
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Puc. 5. O6pazen oopmaeHus CTPYKTYPHOI CXeMbI
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Conep:xxanme oTuéra

1. HaumeHoBaHue U pUHLIUI pabOThI pa3padaThIBAEMOI0 U3/EIIN.

2. OCHOBHBIE TIOHATHS M  OMpEeAeNieHus B OOJAaCTH  TEPMUHOJIOTHU
AIIEKTPUYECKUX CXEM.

3. Ompenenenusi U 00JaCTh MPUMEHEHUS CTPYKTYPHOU M (YHKIIMOHAIBHOU
AIIEKTPUYECKUX CXEM.

4. CXeMbl 3JIeKTPUYECKUE CTPYKTYpHas U (yHKUIHOHAIbHAs, pa3pabOTaHHbIE B
COOTBETCTBHUH ¢ mpaBuiamu, uznoxeHHsiMu B ['OCT 2.702-75, opopmiieHHBIE TIO
I'OCT 2.701-84 ma ¢dopmatax, ycranoBieHHbIX ['OCT 2.301-68 u mmeromux
o06o3nauenus cornacHo 'OCT 2.201-80.

5. BeiBoa 1o pe3ynbraram paboThI.

KOHTpOJILHbIe BOIIPOCHI

1. Yto mnpencraBisieT co00Ml 3JIEMEHT CXeMbl, (YHKIMOHAJIbHAS TPYIINa,
(GyHKUIHOHATIbHAS YacTh U (PYHKIIMOHAJIbHAS LIETIb?

2. Kakne OykBeHHO-LIM(POBBIE KOIBI HCHONB3YIOTCA sl 00O3HAYeHUs
AIEKTPUYECKUX CXEM?

3. B uém mpuHIMnuanpHas pasHUIla MEXIY CTPYKTYpHOU U (DYHKIIMOHABHOMN
IEKTPUYECKON cXeMaMu?

4. YéM OTIMYAIOTCSI COBMEIIEHHBIN 1 Pa3HECEHHBIN CTIOCOOBI M300paKeHUs Ha
CXeMax 3JIEMEHTOB M YCTPONCTB?

5. Kakne OTJINYUS MEXIY MHOT'OJIMHEHHBIM u OJTHOJIMHEHUHBIM
HM300paKEHUSIMU CXEMBbI?

6.ne Ha  (QyHKIMOHANBHBIX  CXEMaX  YKa3bIBAIOTCS  TEXHHYECKHE
XapaKTEPUCTUKHU (DYHKIIMOHAIBHBIX YacTei?

7. Kak Ha cxemax n300paxaroTcs JUHUU CBA3U?



Jlabopamopnas paboma 3

O®OPMJIEHUE CXEMBI JIEKTPUYECKOM MPUHIIUITUAJIBHOM

Illenv  pabomwl: HayuuThes  paspabaTeiBaTh HW  OQOPMIIATH  CXEMBI
IEKTPUYECKUE TPUHINITHAIBHBIC DIEKTPOHHBIX CPEACTB.

OO01Me moJIoKeHus

HUcxoonvimu Oaumnvimu  JJIs  BBIIOJIHEHHUS JTaHHOM pabOThl  SBISIETCS
BEIODAHHOE B  COOTBETCTBHUM C  BapHaHTOM  TEXHHYCCKOTO  3aJIaHHS
pazpabarsiBacMoe DC, a TakKe pe3ybTaThl MPEALIYIIUX JJA0OPaTOPHBIX pabdoOT.

TpebyeTrcst 03HAKOMUTHLCS ¢ Ha3HAYEHUEM IIPUHITUITHAIBHBIX CXEM, U3YUUTh
IIpaBUJIA BBITTOJHEHUS CXEM JICKTPUYCCKUX MTPUHIUITHATBHBIX U COTJIACHO
TEXHUYECKOMY 3aJaHUI0 O(POPMHUTH CXEMY JICKTPUUICCKYIO MPUHITUITHAIBHYIO
W3JIEIIHSL.

MeTonnquKne YKa3aHusd 110 BBINIOJTHCHHUIO paﬁ()TLI

Cxemou Ha3bpIBaeTcsl TIpaduueckas KOHCTPYKTOpPCKas JOKyMEHTalus, Ha
KOTOPOH B BUJE YCIOBHBIX M300paXK€HUH MM 0003HAYEHUN MMOKAa3aHbl COCTABHbBIE
YaCTH U3JENHS U CBSI3U MEXKIY HUMH.

Cxembl IPUMEHSIOT NIPU U3yYE€HUHU IPUHLKIIA AEUCTBUS MEXaHU3Ma, pudopa,
anmapara Ipyd UX HU3TOTOBICHUM, HANAJKE M PEMOHTE, JUI1 ITOHUMAaHUS CBS3U
MEXJy COCTaBHBIMU 4YacTsIMH U3JenHus O0€3 YTOYHEHHs OCOOEHHOCTEM uX
KOHCTpYKIMU. CXEMBI CIIy’)KaT OCHOBOM JUISl MOCJENYIOIIEr0 KOHCTPYHPOBAHUS
OTJIEJBHBIX YaCTEN M BCETO U3JENHS B LIETIOM.

Cxema anexmpuueckas npunyunuaivuas (23) - cxema, Ompeesstomas
MOJIHBI COCTaB AJIEMEHTOB M CBSI3€M MEXIy HUMU W Jarolas JeTalbHOe
npejacTaBiieHue 0 npuHunax padoter IC.

CxeMbl 3JIEKTpUYECKHE MNpUHLIUNUAIBHBIE odopmisitorcs cornmacHo ['OCT
2.701-84 6e3 cobmonenns macimrada Ha ¢popmarax, yeranoBieHHbIX [[OCT 2.301-
68. B coorBerctBum ¢ 'OCT 2.702-75 cxembl 3JIEKTPUYECKAE TPUHUMUITAAIBHBIC
BBITIOJIHAIOT COTJIACHO PSAY MpaBuil, HanOosee Ba)KHbIE U3 KOTOPBIX IMPHUBEACHBI
HUXE.

1. Ha mpuHIMnuanpHOM cXxemMe M300pakaroT BCE AJIEMEHTHI WJIM YCTPOMCTBA,
HeoOxoaumble s peanuzaunu B JC 3aJaHHBIX AJIEKTPUYECKUX MPOIECCOB, BCE
AIIEKTPUYECKHUE CBA3M MEXKIY HUMH, a TAKKE FIEKTPUUECKUE DIEMEHTHI (Pa3bEMBI,
32KAMBI, KOJOJIKM W T.I.), KOTOPBIMU 3aKaHYMBAIOTCS BXOJHBIE M BBIXOJHBIC
LEIH.

2.CxeMbl BBINOJHSIOT IS U3JCIUNA, HAXOISAIIUXCS B  OTKIIOUEHHOM
MOJIOKEHUM, HO HWHOTJAa B TEXHUYECKM OOOCHOBAHHBIX CIy4asix AOIMYCKaeTcs



OTJENIbHBIE AJIEMEHTHI CXEMbI MOKa3bIBaTh B BHIOPAHHOM pabodyeM MOJOKEHUU C
yYKa3aHHUEM Ha I0JI€ CXEMbI PEKNUMA, 111 KOTOPOIo N300paKEeHbI ATH 3JIEMEHTHI.

3.05neMeHThl U yCTPOWCTBA, YCIOBHbIE T'papuueckue 00O3HAUEHUS KOTOPBIX
ycta”oByenbl B crangaptax ECKJI, uzo0paxarot Ha cxeme B Buje 3tux YI'O.

4.37eMeHTbl WM YCTPOWCTBA, YAaCTUYHO MCHOJb3yEMbIE B H3JEIINH,
JIOTIyCKaeTcsl M300pakaTb Ha CXEME HENOJHOCThIO, OTOOpaxas TOJBKO
UCITOJIB3yEMBbIE YaCTH.

5.Bce aneMeHThl U yCcTpoicTBa M300pa)xarT Ha CXEMaxX COBMELIEHHBIM WJIU
pa3HEeCEHHBIM CITIOCOOOM.

6.CxeMbl BBINOJHAIOT B MHOTOJMHEHHOM HW300pakeHUH (P KOTOPOM
KOKAYIO0 LEMb W300pa)xaroT OTICIbHOMN JIMHUEH, a JIEMEHTHI, COepKalluecs B
ITHX MLENiX, - OTAeNbHbIMH YI'O) uUIM OJAHONMMHEHHOM HW300paxeHUH (Tpu
KOTOPOM 1IETIM, BBIMOJHSIONINE HWACHTUYHBIE (DYHKIHMH, H300pakaroT OJIHOM
JIMHUEN, a OJJMHAKOBBIE JIEMEHTHI ATUX Lenel - onHuM YI'O).

7.1lpu n300pakeHUH Ha OJHON CXEM€ PA3JIMYHBIX (PYHKIMOHAIbHBIX LENei
JOIYCKAeTCsl pa3iuyarb WX TOJIIUHOW JIMHUM, OJHAKO Ha OJHOW CXEMe
PEKOMEHIYETCS PUMEHSTH He 0oJiee TPEX pa3MepoB JIMHUI 110 TOJILIKHE.

8. 1151 ynpouieHus MoCTpOEHUs CXEMBI JOITYCKAaeTCsl HECKOJIBKO AJIEKTPUUECKH
HE CBSI3aHHBIX JIMHUM CBSI3M CIMBATh B JIMHUIO IPYIIIIOBOM CBSI3U, HO IIPU MOJIXO/IE
K KOHTakTaM (RJIEMEHTaM) KaXAyl JHMHHUIO CBSI3M M300pa)KaloT OTAEIbHOU
auHuen. [lpu ciusaHuM TUHUN CBSI3U KaXKIyl0 JTMHUIO TIOMEYAIOT B MECTE CIIHUSIHUS,
a MHOIZa M Ha 00OMX KOHIAX YCIOBHBIMU 00O3HaueHUsAMHU (Lupamu, OyKBaMu
WIM coyeTaHueM OykB U 1udp) wiam 0O003HAYEHUSIMHU, MPUHATHBIMHU IS
anekTpuueckux uened. OO03HAYEHUs JIMHUM MPOCTaBISAIOT B COOTBETCTBUHU C
I'OCT 2.721-74.

9.Kaxnmomy  siemMeHTy  (WJIM  yCTPOWCTBY €  CaMOCTOSITEIBHOMN
NPUHIUINAIBHON CXEMOM M paccMaTpuBaeMoO€ KaK 3JIEMEHT), BXOIAIIEMY B
u3zenue U U300paXEHHOMY Ha CXEMe, JIOJDKHO MPUCBAWMBATHCSA IMO3MIIMOHHOE
ob6o3nauenue B cootBercTBUU ¢ ['OCT 2.721-74, a ycTpoiicTBam, HE UMEIOIIUM
CaMOCTOSITENIbHBIX ~MPUHIMIHUAIBHBIX CXeM, U (QYHKIMOHAIBHBIM TpYyIIaM
pEKOMEHAyeTCs IpucBanBaTh 0003HaueHus B coorBeTctBum ¢ ['OCT 2.710-81.

10. [To3urmonHbie 0003HAUCHHUS 3JIEMEHTaM IIPHCBAWMBAIOT B TIpeaeiiax
A3MIEIINA.
11. [TopsinkoBBIe HOMEpPA dJIEMEHTAM NPUCBAUBAIOT HAaYWHAS C CAMHUIIBI,

B TIpeneiax TPYMNIbI 3JIEMEHTOB, KOTOPHIM Ha CXEME IMPUCBOCHO OJMHAKOBOE
OyKBEHHOE IMO3UIIMOHHOE 0003HaueHue, Hanpumep, R1, R2, R3 u 1.1., Cl, C2, C3
U T.]I.

12, [lopsakoBele  HOMEpa  MNPUCBAaMBAOT B COOTBETCTBUU  C
MOCIIEIOBATEILHOCTRIO PACIIONOXKECHHSI JJIEMEHTOB WM YCTPOWCTB Ha CXEMe
CBEpXy BHH3 B HampaBlieHUH cjeBa HampaBo. Jlomyckaercss W3MEHSTh
MOCJIEIOBATEILHOCTh TMPUCBOCHUS TOPSAKOBBIX HOMEPOB B 3aBUCHMOCTH OT
pa3MeIeHUs DJIEMEHTOB B W3JICJINH, HAMPABICHUS MPOXOKICHUSI CUTHAJIOB WA
(GyHKIIMOHATIBFHOM MOCIEI0BATEILHOCTH MPOIecca.

13. [To3unonHbie 0003HAYEHUSI TTPOCTABIAIOT Ha cxeme psaaom ¢ YI'O
AJIEMEHTOB U (MJIM) YCTPOUCTB C MIPaBOil CTOPOHBI WIIH HAJl HUMHU.



14, Ha cxeme wm3nmenus, B cOCTaB KOTOPOTO BXOMAT YCTpOWCTBa 0€3
CaMOCTOATENbHBIX ~ MPUHIMUIIMAIBHBIX  CXEM, JIONYCKaeTCsd  MO3UI[MOHHbIE
0003HaueHUs AEeMEHTaM MPUCBaUBaTh B Mpejesiax Kaxaoro ycrpoictsa. Eciu B
COCTaB M3/ENIUS BXOAUT HECKOJBKO OJMHAKOBBIX YCTPOMCTB, TO MO3UIMOHHBIC
0003HauYEHUs IEMEHTaM CIIeIyeT MPUCBAaNBaTh B MPEAeNIax ITUX YCTPOUCTB.

15. Ha cxeme wuzzmenus, B cocTaBe KOTOPOTO €CTh (PYHKIIMOHAJIbHBIE
IpyNIibl, BHauaje NPUCBAUBAIOT MO3UIIMOHHBIE OOO3HAYEHHUS »JJEMEHTaM, He
BXOJISIUM B (PYHKIIMOHAIBHBIC TPYIIBI, W 3aTE€M SJEMEHTaM, BXOISAIINM B
dbyHKIIMOHAMbHBIE Tpynmnbel. Ecou B U3JAENIMU  COACPKHUTCS  HECKOJIBKHX
OJIMHAKOBBIX  (PYHKIIMOHAIBHBIX TPYII, TO TIO3UIIMOHHBICE OO0O3HAYEHUS
AJIEMEHTOB, IPUCBOEHHBIE B OJHOW M3 3TUX TPYIII, CIEAYeT MOBTOPSITh BO BCEX
nocneayommx rpynmnax. O6o3HaueHue QyHKIMOHAIBHOW TPYMIBI, TPUCBOSHHOE
B coorBerctBun ¢ ['OCT 2.710-81, yka3bpIBalOT OKOJO HM300paKeHUs
(GyHKIMOHATIBLHOM TPYIIILI (CBEPXY WIIU CIIpaBa).

16. [Ipu wu300paxkeHun Ha CXeMe OJJeMEeHTa WM  YCTPOMCTBa
pa3HECEHHBIM CIIOCOOOM MO3UIIMOHHOE O0O03HAYEHHUE 3JEMEHTa WM YCTpOIlCTBa
YKa3bIBAIOT PSJIOM C KaXKJIOM COCTaBHOM 4YacThiO, Kak MokazaHo Ha puc. 1. Ecnu
M0JIE CXEMbl Pa30UTO Ha 30HBI WJIM CXEMa BBINOJIHEHA CTPOYHBIM CIIOCOOOM, TO
CpaBa OT MO3ULIMOHHOIO OOO3HAYEHUs] WM MOJ MO3UIMOHHBIM O0O3HAuYE€HUEM
KKJ0M COCTaBHOM 4YacTH dJeMeHTa (YCTpoWcTBa) OMYyCKaeTcsl YyKa3biBaTh B
cKoOkax 00O3HaueHWs 30H WJIM HOMEpa CTPOK, B KOTOPBIX H300pakeHBI BCE
OCTaJIbHBIE COCTABHBIE YaCTHU ATOTO ieMeHTa (YCTporcTBa) (puc. 2).

A3 431 432

(a) (0)
Puc. 1. Yka3zaHue nMo3uLMOHHBIX 0003HAUYEHUI JJIs1 COBMEIIEHHOTO (@) U
pa3HECEHHOrO (6) cnocoOOB M300paKEHUS yCTPOICTBA
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Puc. 2. Yka3zaHue no3uiroHHbIX 0003HAYEHHI TPU Pa30MBKE MO CXEMBbI Ha

30HBbI



1. PaznenbHO n300pak€HHBIE YAaCTH 3JIEMEHTOB JOITYyCKAETCSI COSAUHSTD
JMHUEN MEXaHUYECKOU CBSI3U, YKa3bIBAIOIIECH HA MPUHAJIC)KHOCTh UX K OJTHOMY
AJIIEMEHTY, IIPU 3TOM MO3UIIMOHHBIE 0003HAUYECHHUSI JIEMEHTOB IPOCTABIISAIOT Y
OJIHOTO WJIM Y 000UX KOHIIOB JINHUW MEXaHUYECKOM CBA3H.

2. Ilpu pa3HecéHHOM criocoOe n3o0paxeHus: GyHKIIMOHAIBHOM Tpynmsl (a B
cillydae HEOOXOJUMOCTH U MPHU COBMEIIEHHOM CMOCO0E) B COCTaB MO3UIIMOHHBIX
0003HaYEHUN DJIEMEHTOB, BXOASIIMX B 3Ty TPYIIY, JOHKHO OBITH BKIIOUYEHO
o0o3HaueHue (yHKIMOHAIbHOU Tpymmbl, Hampumep, @ UIL-R5 - pesuctop RS,
BXOJAIIHMH B PyHKIMOHANIBHYTO Tpymmy UL.

3. Ilpu opHOnMHEWHOM wH300pakeHUU OKoso oaHoro YI'O, 3ameHsromiero
HeckoJIbKO YI'O 0IMHAKOBBIX 3JIEMEHTOB, YKA3bIBAIOT MO3UIIMOHHBIE 0003HAYCHUS
BCEX 3TUX 3JIEMEHTOB WJIH YCTPOMCTB.

4. Ha mpuUHUOMIIHATBHON CXeMe JOJIKHBI ObITh OJHO3HAYHO OIpEeNiCHbI BCE
AJIIEMEHTHI U YCTPOIMCTBA, BXOISIIUE B COCTAB U3/EIHS U M300paKEHHBIC HA CXEME.

5. Ha cxeme cnenyer yka3piBaTh O003HAYEHHUS BBIBOJIOB (KOHTaKTOB)
AJIEMEHTOB WJIM YCTPOWCTB, HAHECEHHBIC HA W3/IENIME WJIM YCTAaHOBJICHHBIE B MX
nokymeHTanuu. Eciam B KOHCTpPYKIIMM dJemMeHTa (YCTpOWMCTBa) M B €ro
JIOKyMEHTAIlu 0003HA4Y€HUs BHIBOJIOB (KOHTAKTOB) HE YKa3aHbI, TO JIOMYCKAETCs
YCJIOBHO MIPUCBAaMBaTh UM 00OO3HAYECHUSI HA CXEME, IOBTOPSA UX B JaJIbHEUIIIEM B
COOTBETCTBYIOIIUX KOHCTPYKTOPCKUX JOKYMEHTaX M IOMeEIasi Ha TMOJE CXEMBbI
COOTBETCTBYIOIIEE TMoOscHeHUEe. [Ipu M300pakeHMM Ha CXEeME€ HECKOJbKUX
OJIMHAKOBBIX 3JIEMEHTOB (YCTPOMCTB) 0003HAYEHUSI BBIBOJOB (KOHTAKTOB)
JIOTIyCKaeTCsl yKa3blBaTh Ha OJHOM U3 HuX. Ilpu pasHecéHHOM cmocobe
M300paKEHUsI OJIMHAKOBBIX JJIEMEHTOB (YCTPONCTB) OOO3HAUYECHUS BBIBOJIOB
(KOHTaKTOB) YKa3bIBalOT Ha KaXXJOW COCTABHOM 4acTH d3JieMEHTa (YyCTpOMCTBA).
YToObl OTIIMUMTHL HA CXEME OO0O3HAuYeHMsS BBIBOJOB (KOHTaKTOB) OT APYIHX
0003HaueHUH, HATTPUMED, LIETICH, TOMYCKAETCs 3aMiChIBaTh 0003HAYEHUS BHIBOJIOB
(KOHTaKTOB) ¢ KBATM(PHUIIUPYIOIIUM CHMBOJIOM B COOTBETCTBUHM C TPeOOBaHUSIMHU
I'OCT 2.710-81.

6. Ilpu pasHecéHHOM cmocobe u300pakeHust »diemMeHTa (yCTpONCTBa)
MOSICHSIIOIIYIO HAJMKUCh TTOMENIAIOT OKOJIO OJHOM COCTaBHOM YacTH W3EIHS WU
Ha TOJIE CXEMbI OKOJIO M300pa)KeHHUs JIEMEHTA WJIM YCTPOWCTBA, BHIITOJHEHHOTO
COBMEILEHHBIM CITIOCOOOM.

7. PexomeHmyeTcs Ha CXeME YKa3blBaTh XapaKTCPUCTUKU BXOIHBIX U
BBIXOJHBIX TIICTICH W3MIeNus, HampuMep 4YacTOTy, HaNpsDKEHWE, CHUJTy TOKa,
COMPOTUBIIEHUE, WHIAYKTHBHOCTh W T. M., a TaKKe IMapameTphl, MOIJIEKAIINE
WU3MEPCHUIO Ha KOHTPOJIBHBIX TOYKAX CXCMBI.

8. Ecnum wm3penue mnpemaHasHaueHO Ui PaOOTHl TONBKO B OINPEeACIEHHOM
YCTPOMCTBE, TO HA CXEME JIOMYCKaeTCsl yKa3blBaTh aapeca BHEIIHUX COCAMHECHUN
BXOJIHBIX W BBIXOJIHBIX IIETMIEH JAHHOTO W3JAeNus. AJpec TOJDKEH O0OecrednBaTh
OJIHO3HAYHOCTh TPUCOCAUHEHUS, HANIPUMED, €CIM BBIXOAHOW KOHTAKT W3S
JOJDKEH OBITh COEAWMHEH C CEIbMBIM KOHTAKTOM YETBEPTOTO COCIUHUTEIS
ycTporicTBa B, To aapec nomxkeH ObITh 3aMucan CIeayrommM oopazom: = A-X4:7.

9. XapakTepuCTUKN BXOJIHBIX M BBIXOJHBIX IETIEH U3/IEIHNs, a TAKKe aJpeca ux
BHEIITHUX TOJKITIOYCHUN PEKOMEHAYETCs 3alMChIBaTh B TAOJHUIIbI, TTOMEIIaeMbIe



B3aMeH YI'O BXOIHBIX M BBIXOJHBIX DJIEMEHTOB - COCAUHUTENCH, IIJIaT U T.J., KaK
noka3aHo Ha puc. 3. Kaxmaoil Tabnuiie npucBauBarOT MO3UITMOHHOE 0003HAYEHUE
anemeHTa, B3ameH YI'O kotoporo oHa momemieHa. Han tabGmuied mormyckaercs
yka3piBaTh YI'O KoOHTakTa - THe3da WIM INThIpS. TaOnHIbl JOMyCKaeTcs
BBITIOJTHATh Pa3HECEHHBIM CIIOCOOOM, a TOPSI0K PACIOJIOKEHHUS KOHTAaKTOB B
Ta0JIUIIE ONPEeACISIETCS YA00CTBOM IOCTPOCHUS CXEMBI.

JlonyckaeTcsi moMemarh TaOJHIbl ¢ XapaKTePUCTHUKAMH 1IeTel MpU HATUYHH
Ha cxeMe YI'O BXOJHBIX M BBIXOJHBIX 3JIEMEHTOB - COCAMHUTEIICH, IIJIaT M T. 1.
(puc. 4). AHanormyHble TaOJUIIBI PEKOMEHIYETCA IIOMEIIAaTh Ha JIMHUSX,
M300paKAIOIIMX BXOJTHBIC W BBIXOAHBIC IIEMH U HE 3aKAHUYMBAIOIIMXCA HA CXEMeE
COCIMHUTEISIMUA, IJIaTaMH U T. 1., OPU STOM TMO3UIMOHHBIE OOO3HAYCHUS
TabnMWIaM HE TPHUCBAaWBAIOT. [IpM OTCYTCTBHM XapaKTEPUCTUK BXOIHBIX U
BBIXOJTHBIX

Koum, lene Adpec
— | A =10..30000Ty; Rn = 300 On | = AI=XS1
2 Usoix =05 B = AI-X81:2
3 Unum = +24 B = A1-XS1:3
E— 4 Unum =-24 B =A41-X51:4

Puc. 3. [IpumMep TaGnMIBI C XapaKTEPUCTUKAMU TIETIeH U aJipecaMy MOIKII0YEHUN

xS/ Koum. Lens Aopec
> / AF=10..30000 Ty R =300 O | = AI=XS1
: 2 Ugwix =035 R =A1-X8I:2
» 3 Unum = +24 B =AI-X81.3
4 Unum =-24 B =AI-X81:4

Puc. 4. [Ipumep TaGnUIBI C XapaKTEPUCTUKAMU TETIeH U aJipecaMy MOIKIF0YEHUN
py Hanu4uu Ha cxeMe YI'O 3/IeKTpuYecKuX COeIMHUATENEN

Lernen UM aJipeCcoB UX BHEIIHEr0 MPHUCOEIMHEHUS B TAOJIUIE HE MPUBOIAT rpady
C ATUMHM JAaHHbIMHU. Ilpu HEOOXOAMMOCTH JOIYCKAeTcsi BBOAUTh B TaOJIMILy
JOTIOJIHUTEIbHBIE TpaQBbl.

B rpade «KoHT.» yka3piBalOT HOMEp KOHTakTa coenunurtens. Homepa
KOHTaKTOB 3allUChIBAIOT B TMOpsSAKe Bo3pacTaHus. B rpade «Anpecy -
o0o03HaueHueE 1eNnH U(UIK) MO3UIUOHHOE 0003HaYEHHUE JIEMEHTOB, COEINHEHHBIX
c koHTakTamu. B rpade «llenb» natoT xapakTepucTHKy 1enH, a B rpade «Aapec»
- aJipeca NOJKIIIOUEHUN K IPYTUM 3JIEKTPUUECKUM COCTUHUTEIISIM.

17. [Ipn wu300paxkeHUM Ha CXEME DJIIEMEHTOB, MapaMmeTpbl KOTOPBIX
noAOUpaloT TMpH PEryJMpOBaHUHU, OKOJO TMO3UIMOHHBIX OOO3HAYEHUH ITHUX
AJIEMEHTOB Ha CXEME U B IIEPEUHE 3JIEMEHTOB MPOCTABIISIOT 3BE3/J0UKH (Hapumep
R1*), a Ha moj1e cXeMbI MOMEIIAOT CHOCKY: «* [TogOuparoT nmpu peryimupoBaHum.

18. Ha mnosie cxembl JomyckaeTcsi NOMEIIATh YyKa3aHUS O Mapkax,
CEUCHMSIX M pacUBETKax IPOBOJOB U Kabenell (MHOTOXHWIBHBIX IPOBOJIOB,
AJIEKTPUYECKUX MIHYPOB), KOTOPHIMHU JIOJDKHBI OBITH BBINOJHEHbI COEIMHEHUS



AJIEMEHTOB, a TaK)Ke YKa3aHUA O Creu(puuecknx TpeOOBAHMIX K JICKTPUIECKOMY
MOHTaXy JaHHOTO W3/EIIHS.

B kauectBe mpumepa Ha puc. 5 mpuBeACH oOpaszen; oPOpMIICHHUS CXEMbI
AJIEKTPUYECKON MPUHIMUITHATIBHOM.

Conep:xxanme oTuéra

1. HaumenoBanue pa3zpabaTeiBA€MOT0O U3/IEIHUA.

2. OCHOBHBIE TIOHATHSA U ONpPEJEICHUS B 00JACTH TEPMUHOJOTUU M 00JIaCTH
NPUMEHEHHUS TPUHLIUITUATBHBIX STEKTPUUECKUX CXEM.

3. Onmcanue paboThl CXEMbI U3/IETHSI.

4. CxeMa aneKTpHuY€ecKas NPUHLHMIHAIIbHAS, pa3pad0TaHHas B COOTBETCTBUU C
npaBuiamu, uznoxeHusiMu B 'OCT 2.702-75, opopmnennas no ['OCT 2.701-84
Ha ¢opmarax, ycraHoBieHHbIx ['OCT 2.301-68 u wumermas o0003HauYeHHE
cornacHo ['OCT 2.20180.

5. BeiBoa 1o pe3ynbraram paboThI.

KoHTpobHbIE BONPOCHI

1. KakoBa 0651acTh MpUMEHEHUS IPUHITUTTHATIBHBIX AICKTPUUCCKUX CXEeM?

2. Kak Ha cxemax 2JICKTPUYCCKHUX MPUHITUITHATBHBIX H300paXaroT JICMEHThI U
YCTPOMCTBA, BXOJAIINE B U3Jieane?

3. UeM OTIMYAIOTCSI COBMEIIEHHBIN U pa3HECEHHBIN CIOCOOBI M300paKeHUs Ha
CXEMax JJIEMEHTOB U yCTPOUCTB?

4. Kakue OTJINYUS MEXKIY MHOTOJIMHEHHBIM u OJIHOJIMHEHHBIM
HU300paXKEHUSIMU CXEMBbI?

5. Kak Ha NpUHIMNHUATBHBIX JEKTPUUYECKUX CXEMaX YKa3bIBAIOTCS BXOJHbBIC U
BBIXO/IHBIE LIETTH N3IETIUS?

6. Kak Ha TPUHIUNHATBHBIX JJIEKTPHUECKHMX CXEMaxX IMPOCTABISIIOTCS
MTO3HUITMOHHBIC 0003HAYCHUS?

7.B 4éM O0COOCHHOCTH HAaHECEHUS IO3UIMOHHBIX OO0O3HAYECHUM I
AJIEMEHTOB, ITApaMeTPhl KOTOPBIX MOAOMPAIOTCS MPU PETYIUPOBAHIU?
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Puc.5 Ipumep odopmiieHHs CXEMBI JIEKTPUIECKO



Jlabopamopnas paboma 4

BBIBOP DJIEMEHTHOM BA3bI U COCTABJIEHUE
HHEPEYHS 3JIEMEHTOB CXEMbI
IJIEKTPUYECKOMU NTPUHITUIINAJIBHON

Llenv pabomoel: HAYYUTHCS OCYIIECTBIATH BBIOOP JJIEMEHTHOW 0a3bl B
3aBUCUMOCTH OT OOBEKTa YCTAaHOBKHM M YCIOBHH 3KCIUTyaTallUd MPOEKTHPYEMOTO
AIIEKTPOHHOTO CPENICTBA, pa3padaThiBaTh U OPOPMIIATH MEPEUYEHb DJIEMEHTOB IS
CXEMBI JJIEKTPUYECKON TPUHLIUITUATIBHOM.

O01mue moJIoKeHus

Hcxoonvimu oannvimu 1151 BBIIOTHEHUS TAHHOW paOOThI SIBISETCS] BHIOpaHHOE
B COOTBETCTBUM C BAapUAHTOM TEXHUYECKOro 3aJaHus paszpadarbiBaemoe OC,
rpynmna OC 1o OOBEKTYy YCTAaHOBKH, KJIMMATHYECKOE WCIIOJIHEHHE, a TaKkKe
pe3yabTaThl MPEABIIYIIUX JJA00OPATOPHBIX PabOT.

Tpebyetcst camocrosTensHO omnpenenuts rpymmy OC mo 'OCT 16019-2001,
3aJaTth KiumMatudeckoe wucrnogHenue no I'OCT 15150-69, o3nakoMHTBCI C
OCOOCHHOCTSMH BBIOOpA d3JIEMEHTHOM 0a3bl B 3aBUCHMOCTH OT YCJIOBH
skcruryaTauuu OC, Ha3HAUYCHUEM U TPAaBUJIAMM BBITIOJTHEHUS TIEPEUHS 2JIEMEHTOB
U COIVIACHO TEXHUYECKOMY 3aJaHHuI0 O(POPMHUTH IEepeUYeHb AJIEMEHTOB CXEMBI
AJIEKTPUYECKON NMPUHIUIAATBHONU U3ICITHUA.

MeToauveckne yKa3aHUs M0 BbINOJHEHUIO Pad0ThI

B 3aBucumMocTH 0T Ha3HAUEHMS, YCIOBUHN HKCIUTyaTallMl U 00BEKTAa YCTAHOBKU
OC  onpenensdrOTCss  OFPaHUYECHUST W NPUHUUNUAIBHBIE  BO3MOXKHOCTH
KOHCTPYMPOBaHMS, W3rOTOBIICHUS MW OKCIUlyatanuu wusaenus. Hanpuwmep,
TpeOOBaHUsI K JIEMEHTHOM 0a3ze cranoHapHbIX DC CYIIECTBEHHO OTINYAIOTCS OT
TpeOOBaHMUIM K BO3MMOW Ha TOJBMXHBIX OOBEKTaX WJIM HOCUMOMW OIEepaTopoM
arnmapaTtypsl. Y CIOBUS KCIUTyaTallMM TAKKE HAKIAJBIBAIOT Psi JOMOIHUTEIbHBIX
OTpaHUYCHHI Ha BBIOOpP dJEeMEHTHOUM 0a3bl. Tak, W3AENus, dKCIUTyaTUpyeMbIe B
YCJIOBUSIX YMEPEHHOTO KIMMAaTa, JOJKHBI COXPaHATb CBOM TEXHUYECKHE
napameTpbl Tpu NoJoKUTENbHBIX (10 +40°C) W OTpUIIATEeNBbHBIX TeMIepaTypax
(o -45°C), OTHOCUTENBHOM BIAXHOCTU BO3ayxa He Oonee 75%. B ciyuae
skcrtyatanui OC B TPONMMYECKOM BIIAXKHOM KJIMMaTe TpeOyeTcsl YCTOMYHUBOCTD
ANEKTPOPAAUODIEMEHTOB UM MaTepHaJOB K  TMOBBIIMIEHHOW  BJIAXXHOCTH,
TeMriepatype, oOpa3oBanuio KoHAeHcaTta. (CremoBaTtenbHO, 3HasT OOBEKT
YCTAaHOBKU U YCJIOBHSI DKCIUTyaTallud MPOEKTUPYEMOIr0 YCTPOUCTBA, HEOOXOIUMO
pu BBIOOpPE 2JIEMEHTHOM 0a3bl YYUTHIBATH €€ KIMMAaTUYE€CKOE HCIOJHEHHUE,
KOHCTPYKIIMIO U MaTepHall KOpIyca, yCTOMYMBOCTh K TETUIOBHIM U MEXaHUYECKUM
BO3JIEUCTBHUSM.



I'OCT 16019-2001 ycranaBnuBaeT TpeOOBaHUS K alaparype Mo CTOMKOCTH K
BO3JIEUCTBUIO MEXAHUYECKMX W KIMMATHYECKUX (DAKTOPOB U OIpEAeNsIeT CeMb
rpynn annaparypbl B 3aBUCUMOCTH OT 00bEKTa YCTAaHOBKH:

- Cl - crammonapHasi, SKCIUIyaTHpyeMass B OTAIUIMBA€MbIX HA3€MHBIX U
MOA3EMHBIX COOPYKEHUSX;

- C2 - cranmoHnapHas, pazMellaemasi 1moj, HaBeCOM Ha OTKPBITOM BO3IyX€, a
TaKX€ B HEOTAIJIMBAEMbIX HA3€MHBIX U MTOJA3EMHBIX COOPYKEHUSAX;

- B3 - Bo3uMast BO BHYTPEHHUX OMELICHUAX HA PEYHBIX CyAaX;

- B4 - Bo3umas Ha aBTOMOOMIISIX, MOTOIIMKIIAX, CEIHCKOXO3SHUCTBECHHOM,
JIOPOKHOM Y CTPOUTENBHON TEXHUKE;

- B5 - BO3uMas Ha KeJe3HOJ0POKHOM TPAHCIOPTE;

- P6 - Hocumas B onexae wiIM TOJ OACKION omeparopa, a TaKXKe B
OTAaIUIMBAEMbIX HA3€MHBIX U MOJ3EMHBIX COOPYKECHUSAX;

- H7 - HocuMast Ha OTKPBITOM BO3JyX€ WJIM B HEOTAINIMBACMBIX HAa3€MHBIX U
IIOJ3EMHBIX COOPYKEHHUSIX.

Hanpumep, mnepcoHanbHbIi KOMIblOTEp oOTHocuTcss Kk  rpynme Cl,
aBTOMAarHuToJja - Kk rpynmne B4, a cotoslit TenedoH - k rpynne P6.

I'OCT 15150-69 omnpenenseT MCHOJHEHUS MAaIllMH, TPUOOPOB U JPYrHX
TEXHUYECKUX U3JEIUN U1 Pa3IMYHBbIX KIMMAaTHYECKUX PAMOHOB, YCTaHABIUBACT
KATErOpUH, YCJIIOBHUS DKCIUIyaTalluM, XPaHEHUs U TPAHCIOPTUPOBAHUS C YUETOM
BO3JICMCTBHUSl  KJIIMMAaTHUYECKUX (pakTopoB BHewmHed cpenpl. CrangapToM
IIPEAYCMOTPEHO OAWMHHAALATh BAPUAHTOB KIMMATHYECKUX HWCIIOJHEHUW, BHYTPH
KOTOPBIX JOTIOJIHUTENIBHO BBIIEISIOTCSA KaTETOPUN:

- Y - MAKPOKIMMATHYECKNN PAiOH C YMEPEHHBIM KIINMAaTOM;

- YXJI - MAKpOKIIMMATHYECKAN PAiOH C YMEPEHHBIM U XOJIOJHBIM KIIMMATOM;

- XJI - MaKpOKIMMAaTHYECKUN PaiOH C XOJOJIHBIM KIMMATOM;

- TB - MakpOKJIMMAaTHYECKUN PAiOH C TPONIMYECKUM BIIAXKHBIM KIMMATOM;

- TC - MakpOKIMMaTUYECKUN PalioH C TPOIIUYECKUM CYXUM KIIMMaTOM;

- T - MaKpOKIMMaTUYECKHW pAaNOH KAaK C BIAXHBIM, TaK M C CyXUM
TPOIUYECKUM KIIMMATOM,;

- O - 0o0LIEKTMMATHYECKOE UCIIOJIHEHUE ISl MAaKPOKIMMATUYECKUX PaiOHOB
CyILIH, KPOME PaOHOB C OYEHb XOJIOJHBIM KIIUMAaTOM;

- M - MakpOKIIMMAaTHUYECKHMM PpaliOH € YMEPEHHO-XOJOAHBIM MOPCKUM
KJINMaTOM;

- TM - MakpOKJIINMaTH4YECKHUI PaliOH C TPOIUYECKUM MOPCKUM KIMMATOM;

- OM - MakpOKJIIMMaTHYECKUM PAiOH ¢ YMEPEHHO-XOJIOAHBIM U TPOITUYECKUM
MOPCKHM KJIMMATOM;

- B - BcekMMaTH4eCKOE MCIOJHEHUE I BCEX MAKPOKIMMATUYECKUX
paliOHOB CyLIX U MOPSI, KpOME PAaiOHOB C OUYE€Hb XOJOJIHBIM KIMMATOM.

Hanpumep, nns knumarudeckoro wucnoiHeHuss YXJI 4.1 HopMmaibHBIMHU
3HAYEHUSIMU KJIMMATUYEeCKUX (PAKTOPOB BHEIIHEH cpeAbl MpU SKCIUTyaTaluu
ABISIOTCS paboume TemrepaTypbl Bozayxa oT +10°C mo +25°C  mpwm
OTHOCHUTENbHOU BIIaXXHOCTH He 6osee 80%.

PaccmoTpenHsbie cTaHAapThl B3aUMHO JOIOIHAIOT APYT APyra U UCIIOJIb3YIOTCS
COBMECTHO.



CxemMa oayieKTpUuecKass  MPUHIUINUAIBHAS ~ KOMIUIEKTYETCS — TIEpEeuyHeM
DJIEMEHTOB. DJIEMEHTHI, BXOAIINE B M3/E/IME U MOKAa3aHHBIE HA CXEME, TOJDKHBI
UMeTh 00o3HaueHus (OykBeHHBIC, ITM(POBbIE WIM OYKBEHHO-IIU(POBLIE) B
COOTBETCTBHUH CO CTaHIapTaMH Ha MIPAaBHUJIA BHITIOJHEHHSI KOHKPETHBIX BUJIOB CXEM
U BKIIOYAThCS B TIEPEUYCHH DJIEMEHTOB, KOTOPBIA Pa3MEIIal0oT Ha MEPBOM JIHCTE
CXEMBbI WJTU BBITIOJHSAIOT B BHJIE CAMOCTOSTEIILHOTO TIOKyMeHTa (puc. 1).
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Puc. 1. ®opma nepedHs 31eMEHTOB

B rpade «Ilo3. oOo3HaueHHE» 3aHOCAT TMO3UIMOHHBIE OOO3HAYCHUS
AJIIEMEHTOB, YCTPOMCTB U (GyHKUUOHANBHBIX rpymi. ['pada «HammeHnoBanue»
CIIY)KUT JUIsl YKa3aHUsI HAaUMEHOBAHUS JIEMEHTA WK YCTPOMCTBA B COOTBETCTBUU
C TE€M JOKYMEHTOM, Ha OCHOBaHMUU KOTOPOTO 3TOT DJIEMEHT IPUMEHEH, U
o0O3HaueHUsT ATOro JIOKyMeHTa. Ha oTeuecTBeHHYI0 »dJIEMEHTHYK 0a3y
YKa3bIBAIOT TEXHUUECKHUE YCIOBUS WM FOCYJAapCTBEHHBIE CTaHIAPTHI (HAIIpUMeED,
crabunutpon 2CI156A CM3.362.805 TVY), a Ha UMIOPTHYIO - Ha3BaHUE
npousBoauTeNs, HampuMep Mukpocxema ADM213EARS Analog Devices u T.1.
I'pada «IIpumeuanue» uCHOIB3YyETCS Jisd pa3sMENICHUS TEXHUUYECKUX JTaHHBIX
areMeHTa (YyCTPOMCTBA), HE COJIEPIKAIIUXCS B €70 HAMMEHOBAHUU.

Ecnu mepeudeHb A7€MEHTOB BBIMOJHSIOT HA IMEPBOM JIUCTE CXEMbI, TO €ro
pacrnojaratoT HajJi OCHOBHOW HaJAMHUCHIO, TPUUYEM PACCTOSHHE MEXK]Y IMEepeuyHEeM
DJIEMEHTOB Y OCHOBHOM HAIMUCHIO JOJDKHO OBITH HE MeHee 12 MM.

[lepeyeHb 3€MEHTOB B BUJIE CAMOCTOSATEIBHOTO JTOKYMEHTa O(pOPMIISIOT Ha
dopmare A4 ¢ ocHoBHo Hagmuckio 1o 'OCT 2.104-2006 (dbopmer 2 u 2a). B
ATOM CIIy4ae KOJI MEPEUHs 3JEMEHTOB JOJKEH COCTOATh U3 JuTepsl «ID» u kona
CXEMBI, Il KOTOpOW MpeAHA3HAYEH IEepEeYEHb, HANpPUMEp, AJS DIICKTPUUYECKOU
MPUHLIUNHAIBHON CXeMBbl KOJ nepeuHs 35eMeHToB - 1193, IIpu 3ToM B OCHOBHOM
HAJIIMCH YKa3bIBAlOT HAUMEHOBAHUE U3/IETUs, a4 TAK)KE HAUMEHOBAHUE JOKYMEHTA
«IIlepeuenn aeMEHTOBY.

B cnyuyae pa3OMBKH 1MOJsT CXEMBI HAa 30HBI MEPEUYEHBb DJIEMEHTOB JOIOIHSIOT
rpadoit «30Ha», Kak MOKa3aHO Ha pHUC. 2, YKa3biBas B Hel 0003HAUEHUE 30HBI, B
KOTOPOM PACIOJIOKEH TAHHBINA 3JIEMEHT.

I'OCT 2.701-84 ycraHnaBnuBaeT psAA MNpPaBUI IO COCTABJICHUIO NEPEYHS
aneMeHTOB. Tak, 3aHeCeHHE AJIEMEHTOB B MEPEUCHb MPOU3BOJIUTCS TPYIIIIAMH 10
anpaBUTHOMY TIOPSIAKY OYKBEHHBIX MO3UIIMOHHBIX 0003HaueHUN. BHYTpH Kaxkmon
IPYIIbl  C OJUHAKOBHIMM OYKBEHHBIMH TO3UIIMOHHBIMU  00O3HAYCHUSIMH,
AJIEMEHTHl  pa3MEIIalOT MO0 BO3pPAaCTaHUIO TMOPSAKOBBIX  HOMepoB. Ilpu



HUCIIOJIB30BaHHUN Ha CXCMC I_II/I(l)pOBLIX 0003HaYeHUI B NNEpeYCHb HMX 3aHOCAT B
MOopsAAKE BO3paCTaHUs.
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Puc. 2. ®opma nepeunst 37eMeHTOB ¢ Tpadoif «30Ha»

JlommyckaeTcsi OCTaBJIATh HECKOJBKO ITYCTBIX CTPOK MEXIY OTACIbHBIMU
TPYIIIaMU AJIEMEHTOB, a B CJIydae OOJIBIIIOTO YHCIIa DJIEMEHTOB BHYTPH TPYIII - H
MEXIy IeMEHTaMU JIJIs yIIPOIICHUST BHECEHUSI M3MEHEHHUH.

[Ipu uCcTONB30BaHUM OJHOTHITHBIX JIEMEHTOB C OJMHAKOBBIMHU TapaMeTPaMH,
UMEIOIIUX Ha CXeMe II0CJIeIOBaTeNbHbIE TOPSIKOBBIE HOMEpA, JOIMyCKaeTcs
3aHOCUTh MX B TIEPEUEHb B OJIHY CTpPOKy, T.e. B Tpady «Ilo3. obo3HaueHue»
3aMKUCHIBAIOT TOJBKO MO3UIIMOHHBIE 0003HAUYCHUSI C HAUMEHBIIUM U HauOOJIbIIUM
NOpsIKOBBIMU HOMepamu, Hanpumep: VT3, VT4, DD8 ... DD12, a B rpady «Kom.»
- 0011I€€ YUCIIO TAKUX DJIIEMEHTOB.

[Ipu 3aHeceHMH B TEpPEYCHb DJIEMEHTOB C OJMHAKOBHIM HAWMEHOBAaHHUEM U
OYKBEHHBIM TTO3HWIIMOHHBIM O0O3HAYECHHWEM, HO OTJIMYAIOIINUXCS TEXHHUYESCKUMU
XapaKTEPUCTHKAMHU U IPYTUMHU JIAaHHBIMU, J0ITyckaeTcs B rpade «HammeHoBaHME
3aMMCHIBaTh 001IIee HAMMEHOBAHHUE dTUX JJIEMEHTOB, a B 00IIEeM HAUMEHOBAHHH -
HAaMEHOBaHWE, TUIN W OOO3HAYEHWE JOKYMEHTAa, Ha OCHOBAaHWU KOTOPOTO OTH
AJIEMEHTHI TPUMEHEHBI.

B cnyuyae mpucBoeHUs TO3WIIMOHHBIX OOO3HAYCHHM AJIEMEHTaM B TIpenaesiax
TpyNI YCTPOWUCTB WM TIPU BXOXKJEHUHU B U3JIeNUE OJMHAKOBBIX (YHKIIMOHATBHBIX
IPYII, TO 3JIEMEHTHI, OTHOCAIIMECS K YCTPOHUCTBaM ((PyHKIIMOHAIBHBIM TPYIINAM),
3aHOCAT B TMEpPEYEHb OTNEIHHO. 3aHECEHHE DJIEMEHTOB, BXOJSIINX B KaXI0€
YCTPOMCTBO WM (PYHKIIMOHAIBHYIO TPYIIy, HAUMHAIOT C 3allMCU HAUMEHOBAHUS
ycTpoicTBa (QyHKIIMOHAIBHOM Tpymmbl) B Tpade «HanmenoBanuey, mpuaéM HIKE
HAMMEHOBAHUS OCTaBJSIOT OJHY ITYCTYIO CTPOKY, a BBIIIE - HE MEHEe OJHOU
CTPOKH.

Ecrm B coctaBe wm3menusi HMEIOTCS  DJIEMEHTHI, HE  SBIISIOIIHECS
CaMOCTOSATEILHBIMU KOHCTPYKIIMSMH, TO TIPH BHECEHWW WX B IMepedyeHb Tpady
«HanMenoBanme» He 3amnonHs0T, a B Trpady «lIpumedanue» 3ammchIBalOT
MOSICHSTIOTIYIO HAJITUCh WIIM CCBUIKY Ha HE€ Ha ITOJIE CXEMBI.

Ha pucynke 3 mnpuBenéH mnpumep OGOpPMIICHHUS IEPEUYHS JJIEMEHTOB CXEMBI
AIEKTPUYECKON TPUHLIMIIUAIBHON U €r0 MPOJOJDKEHUS
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Conep:xkanue 0T46Ta

1. Ans 3aman"oro D2C onpenenuts no ['OCT 16019-2001 rpynmy
skcrmmyaratii U no ['OCT 15150-69 BwiOpaTh BapuaHT KIMMATHYECKOTO
WCITOJIHCHHUS.

2. OcyliecTBUTh  BBIOOp JJIEMEHTHOW 0a3bl ¢ y4€ToM  BO3JEHCTBHUS
MEXaHUYECKUX U KIMMATHUYEeCKUX (PAKTOPOB BHEIIHEN CPEJIbl.

3. [lepedyeHb »IIEMEHTOB CXEMBbl, pa3pa0OTaHHBII B COOTBETCTBUU C
npaBuiamu, u3inoxkeHHbIMH B ['OCT 2.701-84, odopmnennsiii Ha (opmatax,
ycranoBiaeHHbIX ['OCT 2.301-68 u umerommit o6o3nauenue cormacHo ['OCT
2.201-80.

4. BpiBoA 1O pe3yJibTataM padOThI.

5. CHCOK UCIOIb30BaHHBIX HCTOYHUKOB.

KoHTposbHBIE BONPOCHI

1. Kakue cranmapTbl HCHONB3YIOTCS 11 (OpMHUpPOBaHUSA TpeOOBaHMM K
anmaparype mo MEXaHUYeCKUM M KJIMMATHYECKUM BO3JACUCTBYIOMIMM (aKkTopam
BHEIIIHEN Cpeibl B YCIOBUAX XPAaHEHUS, TPAHCTIOPTUPOBKHU U IKCILTyaTaluu?

2. Kak ocymecTBisieTcst BRIOOp IeMEHTHOU 0a3bl mpoekTupyemoro IC?

3. [To xakuM mpaBUIIaM OCYIIECTBIISIETCS] 3aHECEHUE DJIEMEHTOB B TIEPEUCHB?

4. Kakyro nHpopmManuio ykaszbBaloT B rpade «lIpumedanne»?

5. B uéM oTnauuMs 3aHeceHUs B MEPEUYCHb OTEUECTBEHHOM U 3apyOexHOM
AJIIEMEHTHOU 0a3bl?



Jlabopamopnas paboma 5

O®OPMJIEHUE CHELUPUKALIMYA K YEPTEKY
CBOPOYHOM EJUHUIBI

Llenv  pabomul: HayduTbess OQOPMIIITH CHEeUM(PUKAIUA K COOPOYHBIM
gepTekaM COOPOYHBIX SAMHHMII PA3IMYHBIX CTPYKTYPHBIX YPOBHEH.

O0mue MoJI0KEeHUS

HcxoOnvimu  Oannbivu  JUIsl  BBIIOJIHEHHS JaHHOW palOOThl  SIBIsETCA
BHIOpAaHHOE B  COOTBETCTBUM C  BapUaHTOM TEXHUYECKOIO  3aJaHUs
pa3zpabatbiBaemoe IC, a TakKe pe3yIbTaThl MPEAbIIYIIUX JIA0OPATOPHBIX paboOT.

TpebyeTcst 03HAKOMUTHCS C HA3HAYCHUEM MTPUHIUIMHATBHBIX CXEM, U3YUUTh
MpaBUJIa BHIMOJHEHUS CXEM DJIEKTPUUECKUX MPUHIUITHATBHBIX U COTJIACHO
TEXHUYECKOMY 3aJJaHUI0 OPOPMUTH CXEMY JICKTPUUECKYIO MPUHITUITHATIBHYIO
U3Jenus

Oo01mue moJIoKeHus

Hcxoonvimu oannvivu 111 BBITOJHEHHUS JaHHOW paOOThI SIBISETCS BHIOpAHHOE
B COOTBETCTBUM C BApUAHTOM TEXHUYECKOrO 3aJaHus paszpadarbiBaemoe OC,
rpynma OC 1o O0OBEKTY YCTaHOBKH, KIMMAaTHYECKOE HCIIOJIHCHHE, a TaKkKe
PE3yNBTATHl IPEABIAYIINX JIA0OPATOPHBIX PadOT.

Tpebyercs camoctostensHO onpeaenuts rpynmy 9C nmo 'OCT 16019-2001,
3agaTth KimMathmdeckoe wucroiHenne no I'OCT 15150-69, o3HakOMHTBCI C
OCOOCHHOCTSIMU BBIOOpA dSJIEMEHTHOM ©0a3bl B 3aBUCUMOCTH OT YCJIOBHUH
skcrutyaranuu DC, Ha3HauYE€HUEM U MPABWJIAMU BBITIOJIHEHUS TIEPEYHS 2JIEMEHTOB
U COTJIACHO TEXHUYECKOMY 3aJIaHUI0 OPOPMUTH CHEHU(PUKAINIO K COOPOUYHOMY
YEepTEKy NIl COOPOUHBIX €TMHULL PA3HOTO CTPYKTYPHOTO YPOBHS.

MeToanuyeckue yKa3aHus M0 BbINOJHEHUIO PadoThI

Coopounvlll uepmedic TIpeHA3HAYECH JIsI OOeCTeUeHUs] COOPKU WU KOHTPOJIS
cOopouHO#t enuHUIIBI. UMCIIO COOPOUYHBIX YePTEkKEH TODKHO OBITh ONTHMALHBIM
JUISL pallMOHAIbHOW OpraHU3aliy TPOU3BOACTBA U3ICIIHM.

OcHOBHBIC TIpaBUJia K BBHITIOJHEHUIO COOPOYHBIX UYEPTEKEH YCTaHABIMBACT
I'OCT 2.109-73, cornacHO KOTOPOMY COOPOYHBIN YEPTEK JOIHKEH COJEPIKATh:

« 1300pakeHue COOPOUHON €IMHUIIBI, OTPAKAIOIIEE B3AMMHOE PACIIOJIOKECHHE

Y CBSI3U €€ COCTAaBHBIX YaCTe JyIsl o0ecredeHus: COOPKU U KOHTPOJIS;



« pa3Mepsl, peenbHbIC OTKIOHSHHS U IPYTHE TTapaMeTphl U TpeOOBaHUS,
KOTOpbIE HEOOXOIMMO BBIMOJHUTH UM MPOKOHTPOIUPOBATH 10 JTAHHOMY
YEPTEKY;

* YKa3aHUS O XapakTepe M METOJaX OCYLIECTBIICHHUS CONPSHKEHUS, €CIU
TOYHOCTh CONPSDKEHHsS] OOecleyuBaeTcs HE 3aJaHHbIMM  3HAYCHUSIMU
JIOITYCKOB pa3MepoB, a NoJI00pOM, MOJTOHKOM U T. 11.;

« YKa3aHusi O BBINOJIHEHUH HEPa3beMHBIX COCIMHEHHUN (CBApPHBIX, KIIEEBBIX,
MasiHbIX U Ip.);

+ HOMEpA MO3ULINI COCTABHBIX YaCTEW;

« Ta0apuUTHBIE, YCTAaHOBOYHBIC, TPHUCOCAUHUTEIBHBIE WU JPYTHE pa3sMephl C
HAHECEHUEM  KOOPJIMHAT  PACHOJIOKEHHUS, pPa3MEepoB C  MpeaeIbHBIMU
OTKJIOHEHUSIMU JJIEMEHTOB, CIYXKAIlMX [JIi COCJUHEHHUS C CONpsIracMbIMU
U3JICNIUSIMU U JPYTUX HEOOXOJUMBIX TapaMeTPOB.

WNHorna Ha cOOpOYHBIX UYepTEkKaxX YKa3bIBalOT KOOPJIMUHATHI IIEHTpAa Macc, a
TaKKe TEXHUYECKYIO XapaKTEPUCTUKY U3IECITUSL.

Heobxoaumo oTMETUTh, UTO COOPOYHBIC YEPTEKH BBITTOIHSIIOT, KaK MPaBHUIIO, C
YOPOUIEHUSIMU B COOTBETCTBUU C TpeboBanusmu crangaptoB ECKJI. Tak, Ha
COOPOUHBIX YEPTEkKaX JOMYCKAETCA HE MOKa3bIBaTh:

* Pa3JIMYHBIE MEJIKME DJIEMEHTHI, Hampumep: (Packu, CKPYIJICHHS, MPOTOYKH,

yrayOJaeHus, HACEUKH, 3a30Pbl MEXK/Ty CTEP>KHEM U OTBEPCTHEM H JIp.;

* KPBIIIKH, KOXYXH, IEPETOPOJKHU U T. 1., €CIIU TpeOyeTCs MoKa3aTh 3aKPhIThIE
MMM YacCTU U3JENUs, TPU 3TOM HaJ H300pKEHUEM JICNIAI0T MOSICHSIOIIYIO
HaANKUCh, HanpuMep: «Koxyx mo3. 5 He mokaszany;

« BUIUMbBIC YacCTH W3JEIUN, pacCloJ0OXKEHHbIE 3a CETKOM WIM YacTUYHO
3aKpBIThIC BIIEPEAU PACTIOJIOKEHHBIMUA COCTABHBIMU YaCTSIMU;

« HAAMUCU Ha TaOJIMyYKax, IIKajgax W JAPYTrUX MOAOOHBIX ACTalsIX, U300pakas
TOJIBKO UX KOHTYD.

Ha cOopouHbIX uepTekax u3zenus, BBITOJHEHHbBIE U3 TIPO3PAYHOTO MaTepuaa,
M300paKAIOT KaK HEMPO3payHbIe, OJHAKO JOMYCKAETCSI COCTaBHBIC YACTH U3/ICIUH,
pacroJIOKEHHBIE 3a MPO3PAYHBIMU TPEAMETaMH, H300pa)kaTh KaK BHIUMBIE,
HampuMep:  IIKajdbl  CTPEJOYHBIX  MPUOOpPOB, BHYTPEHHEE  YCTPOWCTBO
WHJIMKATOPHBIX JaMII U T. 1I.

Bce cocrtaBHble uacTH COOpPOYHOM €IWHHUIIBI HAa COOPOYHBIX UEpTEkKAX
HYMEPYIOT B COOTBETCTBUU C HOMEpaMU TMO3UIINH, YKa3aHHBIMU B CrielU(pUKaAIIUN
Ha 3Ty COOPOUYHYIO E€IUHUILY, IPUYEM TMO3UIIMOHHBIE HOMEpPAa HAHOCAT Ha TOJIKU
JMHUN-BBIHOCOK, TPOBOJIUMBIX OT U300paKEHNUI COCTAaBHBIX YacTEH.

OcHoBuywo Haanuck odopmisitor mo ['OCT 2.104-2006 (dopma 1). Ilon
HAaUMEHOBAHUEM M3JIeNUs 3anuchiBatoT «COOPOUHBINA UYepTexk», a K 0003HAUYCHUIO
uzaenus 1oo6asisoT mudp Cb. Hanpumep, HauMeHOBaHUE YepTeka «Y CUITUTEIb.
COopouHbIii yepTex», a ero odo3HadeHre XX XX. XXXXXX.XXX. Chb.

B cocrtaBe cObopoyHOro ueprexka o0s3aTeIbHO MPUCYTCTBYET crienu(UKaIius,
cojJieprKallias IEPEUYeHb BCEX COCTABHBIX YACTEH, BXOASIIUX B JAHHOE U3JEIUE, a
TaKKe€ KOHCTPYKTOPCKHE JIOKYMEHTBI, OTHOCAIIHMECS K HEMY M €r0 COCTaBHBIM
gacTsM. Dopmy U mopsnok 3amonHeHus crnenudukanuu ycranasimuaetr ['OCT
2.106-96. Ha puc. 1. npuBenen ¢pparmeHT hopmbl crieriudukaum.
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Puc.1. ®parment hopmbl cenuukamm

B oOmem cnydae, cnenudukaius COCTOUT U3 Pa3/ielioB, PACHOJIOKEHHBIX B
CJIEAYIONIEH OCIIEeI0BATENBHOCTH:

« tokymeHTanus (ocHoBHoM koMiuiekT KJI Ha crienuduimpyemoe uzenue);

+ KOMILJIEKCBI,

+ COOpPOYHBIC €IUHUIIBI,

« IeTAJIN;

« CTaHAAPTHBIC U3/eTus (IPUMEHEHHBIE B COOTBETCTBUU C TPEOOBAHUSIMU

Pa3IMYHBIX CTAaHAAPTOB);

« Ipouure u3Aeus (MPUMEHEHHBIE TT0 TEXHUYECKUM YCIIOBUSIM);

« MaTepHUasbl (BCE MaTEepUalbl, BXOSAIINE B U3/ICTUE, HAPUMEP: JaKOTKaHb,

HUTKH, IPOBOJIA);

« KOMIUTEKTHI (CMEHHBIX U 3allaCHBIX YacTeW, MHCTPYMEHTA, YIIaKOBKH H TIp.).

Hanuuue Toro wiv MHOTO pas3aesna OnpeneseTcs COCTABOM M3JEIus, sl KOTO-
poro pazpabarbiBaeTca crernudukanus. HanMeHoBaHHMe KaXXJIoro paszena
YKa3blBalOT B BHUJE MOJYEPKHYTOro 3arosioBka B rpade «HammeHoBaHuey.
3anoJIHEHUE KaXKIOr0 W3 pa3lielioB MPOU3BOJMTCS B  COOTBETCTBUH C
TpeboBanusimu, uznoxeHubiMu B [OCT 2.106-96.

B paszmene «J/lokyMeHTauus» 3amMChIBAIOT BHAYajl€ JOKYMEHTHI Ha
cnenuduupyemMoe M3AeNNe, a 3aTeM — Ha HecnenudUIMpyeMbie COCTaBHbBIC
4acTU. 3alucCh YKa3aHHBIX JOKYMEHTOB MPOBOAT B aji()aBUTHOM TOPSAKE KOJIOB
OpraHu3alui-pa3pabOTYMKOB, a B TMpelesiax dSTUX KOJOB — B TOPSAKE
BO3pacTaHUsl KJIAacCU(PUKAIMOHHON XapaKTepUCTUKU (B Ciaydae OJMHAKOBOM
KJIaCCU(UKAIMOHHON XapaKTePUCTUKH — MO BO3PACTAaHUIO MOPSAKOBOTO HOMEpa
perucTpanun).

B paznensr «Kommiekcsl», «COOpoUHbIe eMUHHIBY U «JleTamm» 3amuchIBarOT
KOMITJIEKCHI, COOpPOYHBIE EIUHUIIBI M JETalld, HEMOCPEICTBEHHO BXOMSIINE B
u3jenue. 3aluch YKa3aHHBIX M3AENUN  TPOBOMAST AHAJIOTUYHO  pa3aeiy
«JlokymeHTanus.

B pasmen «CranmapTHble U3I€IUs» BHOCAT W3JAENHS, MPUMEHEHHBIE IO
MEKTOCY/IapCTBEHHBIM,  TOCYJapCTBEHHBIM,  OTpacj€BbIM  CTaHAapTaM H



CTaHJapTaM MpEeaIpUATHNA. BHYyTpHY Ka)KI0M IPyIIIbI CTAaHIAPTOB 3aIIUCh IPOBOIAT
o Tpynnam u3Jaenuid, oObeIUHEHHBIX MO (PYHKIIMOHAILHOMY HAa3HAYEHHUIO, a B
npenaenax KaxJIou rpymnmbsl — B ajahaBUTHOM MOPSIKE HAMMEHOBAHUN U3EIH, B
npenaenax KakJoro HAMMEHOBAaHUS — [0 BO3PACTaHUIO 0003HAYEHUMN CTaHIApTOB,
a B mpejenax KaxJIoro o003HAu€HUs CTaHJapTa — IO BO3PACTAHUIO OCHOBHBIX
pa3MepoB WM apaMeTPOB U3MIEIIHS.

B paspene «lIpoune wm3penus» 3anmuch W3ACIHN MPOU3BOAAT IO TPYIIIAM,
00BEIMHEHHBIM 10 (YHKIIMOHATHLHOMY HAa3HAUYEHHUIO, BHYTPU KaXXIOW TPYIIbl —
B al(paBUTHOM TMOpSAJKE HAMMEHOBAHMWA W3JENUH, a B IMpeaesax KaxIoro
HAaMEHOBAaHHUs — II0 BO3PACTAHUIO OCHOBHBIX IIAPAMETPOB WIIM Pa3MEpPOB
U3JIEIINSL.

B pasgen «Marepuanb» Bce BXOdAlIMEe B crnenuduuupyeMoe u3Aenue
MaTepUaJIbl 3aHOCAT 10 BUAAM B CIEAYIOLIEM ITOPSIAKE:

* METAJIJIBI YEPHBIE;

+ METaJJIbl MATHUTOAJIEKTPUYECKUE U (PEpPOMArHUTHEIE;

« METaJUIbI LIBETHBIE, OJIarOpOIHbIE U PEIKUE;

« Kabemnu, MPoBOJia U LIHYPHI;

« INTACTMACCHI U MIPECC-MaTEepUaIbL;

« OyMa)KHbIE€ U TEKCTUJIbHBIE MaTepHAIbI;

« JIECCOMATEPUAIBI;

* PE3UHOBBIE U KOKEBEHHBIE MAaTEPUAJIbI;

« MUHEPAJIbHBIE, KEPAMUYECKUE U CTEKIISTHHBIE MAaTEpPHUAJIbI;

« JAKH, KPACKH, HEPTENPOAYKThI U XUMUKATHI;

* IPOYME MATEPUAIIBI.

B mpenmenax Kaxaoro BuAAa HAWMMEHOBAaHMS MaTEpHUalbl 3alMCBhIBAIOT B
an(aBUTHOM MOPSIIKE, & B pAMKax KaKJIOr0 HaUMEHOBAHMS — IO BO3PACTaHUIO
pa3MepoB WM JIPYTUX TEXHUYECKUX MTapaMeTPOB.

B naHHbIi pa3gen He 3amUCBHIBAIOT MaTepHalibl, HEOOXOAMMOE KOJUYECTBO
KOTOPBIX YCTaHABIMBAETCS TEXHOJOTOM, HAIPUMEp: JaKH, KPACKH, KJIEH, CMa3KH,
npurnou. CBeseHus: 00 MCIOJB30BaHUU TAKUX MAaTEPUAJIOB JAIOT B TEXHUYECKUX
TpeOOBAHMIX Ha TOJIC YEPTEKA.

B paznen «KoMIIekTe» BHOCAT BEIOMOCTH 3KCIUTyaTallMOHHBIX U PEMOHTHBIX
JIOKYMEHTOB, KOMIJIEKTBl MOHTaXHbIX, CMEHHBIX U 3aIlaCHBIX 4aCTEH, KOMIUJIEKTHI
WHCTPYMEHTOB U MPUHAJIEKHOCTEN, KOMIUIEKThI YKJIAIOYHBIX CPEACTB U MIPOUYHE
KOMIUIEKTBI, 4 TAKK€ YIAKOBKY, IPUYEM OJHOMMEHHBIE KOMIUIEKTHI 3alIHCBIBAIOT
B MOPsIIKE BO3pacTaHusi 0003HAYEHUH.

Cneundukoit mnpoexktupoBanuss OC daBigercs Hanuuue B cocTtaBe KJ|
COOPOUHBIX YepTexel (PYHKIMOHAIBHBIX Y3JIOB HA MEYaTHOM MOHTAXE, JAIOIINX
MOJIHOE TIpejicTaBiieHne o ¢dopme, pacroiokeHuu u ycraHoBke DPU u npyrux
netaned. Ha ueprex HaAHOCAT pa3Mepbl COIJIACHO OOIIMM TMpaBuUiiaM, a MpH
HEOOXOJMMOCTH YKAa3bIBalOT PACCTOSHUS HABECHBIX 3JIEMEHTOB Haj Iuiatoil. B
COOTBETCTBHM C BJICKTPUUYECKON NMPUHLMUIUAIBHON CXEMOM Ha YEPTEKE JTOJKHBI
OBITH TOKa3aHbl yMpoIlieHHbIe n3o00paxeHuss DPU u ux mo3urmonHele 000-
3Ha4YeHUsI, HyMepalus U 0003HAUYEHHUS BBIBOJIOB, MOJISPHOCTH 3JIEMEHTOB U JIp.



B Texnudeckux TpeOOBAHMSIX MPEACTABIAIOT, B YaCTHOCTH, MH(POPMAIHIO O
pa3Mepax sl CHPaBOK, MPUMEHSIEMBIX KJEesX, MPUIOsX, (Irocax, MOKPHITUSX,
BapUMaHTE YCTAHOBKM wu3Aenuid anekTpoHHod Ttexuuku no ['OCT 29137-91

(OCT45.010.030-92), xkneliMeHHUH, MApPKUPOBKE U JpYrue HEOOXOAUMBIE
CBEJICHUSI.

Conep:xkanue oT4éTa

1. CoctaBuTh crenupuKanmuo COOPOYHOTO YepTexka (PYHKIIMOHATBLHOTO y3Jia
Ha TeyaTHOM rmuiate. 3amojHEeHWE KaXKIOTO U3 pas3lieNioB  clenu(puKauu
MIPOU3BOJIUTCS. B COOTBETCTBUM C TpeboBaHusMu, u3noxkeHHbiMu B ['OCT 2.106-
96.

2. CoctaButh  crnenmuduKauio  cOOPOYHOTO  YepTexa ABTOHOMHO
paboraromiero 0yioka. 3amojHEHHWE KaXKJIOro W3 pPas3esioB  crenubuxanim
MIPOU3BOJIUTCS B COOTBETCTBUHU ¢ TpeboBaHusiMu, u3noxeHHbiMu B [OCT 2.106-96

3. BbIBOJIBI 110 pe3ynbTaTaM paboThI.

4. CHOmcok UCTHOJb3yEeMbIX HCTOYHUKOB.

KOHTpOJIbHLIe BOIIPOCHI

1. UYro Ha3bIBaeTcs cnienupukanuen ?
2. OcHOBHBIE pa3zenbl cielupUKaALNK, UX HAa3HAYEHUE .
3.  TlocnenoBaTenbHOCTH 3aNIOJIHEHUS pasena «MaTepuaibhy



Cnmcok UCnoJib30BaAHHBIX HCTOYHUKOB

B HacrosmeM yd4eOHOM MOCOOMH HCIIOJIb30BAaHbI CCHUIKM Ha JIEWCTBYIOIIWE
OTEYECTBEHHBIE U MEXTYHAPOHbIEC CTaHAApThI 0 cocTosiHuio Ha 01.01.2013 r.

I'OCT 2.103-68. Enunasa cuctemMa KOHCTPYKTOPCKOM JToKymeHTanuu. Ctaauu
pa3paboTKH.

['OCT P 52003-2003. YpoBHU pa3yKpyIHEHHUSI PaAUOICKTPOHHBIX CPEICTB.
TepMuHBI U OIIpEIEIICHUS.

['OCT 2.001-93. Enunast cucteMa KOHCTPYKTOPCKOW JTokyMeHTauuu. OOmue
MOJIOKEHUSL.

['OCT 1.0-92. MexrocynapcTBeHHass cuctema craHaaptusaiuu. OCHOBHbIC
HOJIOKEHUS.

I'OCT 2.701-2008. Enunass cucteMa KOHCTPYKTOPCKOW JOKYMEHTAIIHMH.
Cxembl. Buzpt u Tunbl. O611re TpedoBaHus K BHITOJHEHHUIO.

['OCT 2.102-68. Enunas cuctema KOHCTPYKTOPCKOM TOKyMEHTauuu. Buael u
KOMILIEKTHOCTbh KOHCTPYKTOPCKUX JTOKYMEHTOB.

['OCT 2.124-85. Eaunas cucrema KOHCTPYKTOPCKOM AokymeHTaunu. [Topsaok
MIPUMEHEHUS TOKYITHBIX U3ICTUH.

I'OCT 2.702-2011. Enunas cucteMa KOHCTPYKTOPCKOW JOKYMEHTAIIHMH.
[IpaBuia BBINOJHEHUS ANEKTPUUECKUX CXEM.

I'OCT 2.721-74. EnumHas cucteMa KOHCTPYKTOPCKOM — JTOKYMEHTALUH.
O6o3HaueHust ycioBHBIE Tpaduueckue B cxemax. (OOo3HaueHUss OOIIETro
MIPUMEHECHUS.

I'OCT 2.710-81. EnnmHas cucreMa KOHCTPYKTOPCKOM —JTOKYMEHTALIUH.
O0603HaueHMs1 OyKBEHHO-LIU(PPOBBIE B DIEKTPUUECKUX CXEMAX.

I'OCT 2.301-68. Enunas cucremMa KOHCTPYKTOPCKOM JTOKYMEHTAlUH.
dopMarsl.

I'OCT 2.104-2006. Enunass cuctemMa KOHCTPYKTOPCKOW JOKYMEHTAIIHMH.
OcCHOBHbBIE HAITHUCH.

['OCT 2.101-68. EnuHast cuctemMa KOHCTPYKTOPCKOM JOKyMEHTaluu. Buabl
1591 (17178

I'OCT 2.109-73. Enunas cucreMa KOHCTPYKTOPCKOW JOKYMEHTAIIHH.
OcHOBHBIE TPEOOBAHUS K YEPTEKAM.

I'OCT 2.307-2011. EnuHas cucteMa KOHCTPYKTOPCKOM JOKYMEHTAIIMH.
HaHnecenue pa3zmMepoB U NpeieIbHbIX OTKJIOHEHHM.

['OCT 2.318-81. Enunas cucrteMa KOHCTPYKTOPCKOM nokyMeHTauuu. [IpaBuna
YOPOUIEHHOTO HAHECEHUS! Pa3MEPOB OTBEPCTHUH.

['OCT 2.308-2011. EnuHas cuctemMa KOHCTPYKTOPCKOM JOKYMEHTAIIMH.
VYkazanus q10mycKoB (POPMBI M PACIIONIOKEHHUS TOBEPXHOCTEH.

I'OCT 2.309-73. EnuHass cucTeMa KOHCTPYKTOPCKOW —JOKYMEHTALMH.
O003HaYeHMs IEPOXOBATOCTH MMOBEPXHOCTEH.

I'OCT  2789-73.  IllepoxoBaroctb  moBepxHocTH.  llapamerper u
XapaKTePUCTUKH.



I'OCT 2.310-68. EnuHass cucreMa KOHCTPYKTOPCKOW —JOKYMEHTALHMH.
Hanecenue Ha uepTexxax 0003HAUYCHHM MOKPHITUNA, TEPMUUIECKONU U IPYTUX BUJIOB
00paboTKH.

I'OCT 1050-88. IIpokaT coOpTOBOH, KaJIWOPOBAHHBIA, CO CIHEHUAILHOM
OTZEJIKOW IOBEPX- HOCTL M3 YIJIEPOAUCTON Kaye€CTBEHHOM KOHCTPYKIHMOHHOW
ctanu. O01IMe TEXHUYECKUE YCIOBHUS.

I'OCT 10316-78. T'etMHakC W  CTEKJIOTEKCTOJUT  (HOIBIUPOBAHHBIE.
TexHuueckue ycinoBusl.

I'OCT 2.417-91. Eaunas cucreMa KOHCTPYKTOPCKOM JITOKyMeHTauuu. Ilmatel
rieyatHele. [IpaBuna BBIIOJTHEHUS YEPTEKE.

['OCT P 51040-97. [1natsl neyatHsbie. [llarn KOOpIMHATHOMN CETKHU.

I'OCT 2.109-73. EnuHass cucTeMa KOHCTPYKTOPCKOW —JOKYMEHTALMH.
OcHOBHBIE TPEOOBAHUS K YEPTEKAM.

I'OCT 2.106-96. EnunHas cucteMa KOHCTPYKTOPCKOM —JOKYMEHTALIMH.
TekcToBbIE JOKYMEHTHI.

['OCT 29137-91. ®opmoBKa BBIBOJIOB M YCTAHOBKA H3IEIUN 3JIEKTPOHHOU
TEXHUKU Ha neyaTHbIe 11aThl. O01IHe TpeOoBaHus 1 HOPMbI KOHCTPYUPOBAHMSI.

I'OCT 2.051-2006. Enunass cucteMa KOHCTPYKTOPCKOW JOKYMEHTAIIHH.
DNEeKTpOHHBIE JOKYMEHThI. O011I1e TOJ0KEHUS.

I'OCT P 34.10-2001. Wndopmammonnas texnosnorusi. Kpunrtorpabuyeckas
3amurta uHpopmanuu. I[lponeccel QopMupoBaHUST W TPOBEPKH SIEKTPOHHOU
M(pOBOM MOAIUCH.

I'OCT 2.004-88. Equnasi cucteMa KOHCTPYKTOPCKOW JoKymeHTauuu. OOiue
TpeOOBAaHMS K BBIITOJIHEHHIO KOHCTPYKTOPCKUX M TEXHOJOTMYECKUX JOKYMEHTOB
Ha NeYaTaroumXx U rpaguueckux ycTporcTBax BeiBoga IBM.

I'OCT 2.601-2006. Enunass cuctemMa KOHCTPYKTOPCKOM JOKYMEHTAIIHMH.
DKCITyaTallMOHHBIE JOKYMEHTHI.

I'OCT 2.602-95. EngunHas cucTteMa KOHCTPYKTOPCKOM —JTOKYMEHTAlUH.
PeMOHTHBIE TOKYMEHTHI.

I'OCT 2.201-80. EngunHas cucteMa KOHCTPYKTOPCKOM —JTOKYMEHTAlLIUH.
O6o03HaveHe U3EIUA U KOHCTPYKTOPCKUX JIOTY MEHTOB.

I'OCT 3.1001-2011. Epunas cucTteMa TEXHOJIOTUYECKONW JOKYMEHTAIIHUH.
OO11ue NoJ0KeHusl.

['OCT 3.1428-91. Enqunas cucteMa TeXHOJIOTMYeCKo nokyMmeHTauuu. [IpaBuna
opopMIICHUSI JOKYMEHTOB Ha TEXHOJOTUYECKHE TMPOIECChl  (OIMeparym)
W3TOTOBJICHUS TI€YATHBIX IJ1aT.

['OCT 14.004-83. Texnonornueckass MOArOTOBKA MPOWU3BOACTBA. TE€pMHHBI U
OIIPEICIIEHNUS] OCHOBHBIX IMOHSATHUM.

['OCT 18472-88. ITprGopsl moIynpoBOJHUKOBbIE. OCHOBHBIE pa3MeEpBI.

['OCT 17467-88. Mukpocxembl UHTETpajibHble. OCHOBHBIE Pa3MEPHI.

['OCT P 52002-2003. DnekTporexHuka. TepMUHBI U ONpPENEIICHUs] OCHOBHBIX
MTOHSATHUH.

['OCT 21414-75. Pe3uctopsl. TepMHUHBI i ONIpEAEIEHUS.

I'OCT 2.728-74. EnuHass cucTeMa KOHCTPYKTOPCKOW JOKYMEHTALMH.
O003HaueHus yCIOBHbIE rpaguuecKkue B cxemax. Pe3ancTopsl, KOHAEHCATOPHI.



['OCT 24013-80. Pe3uctopsl noctostHHbIE. OCHOBHBIE TAPAMETPHI.

I'OCT 10318-80. Pe3ucropsl nepemeHHbie. OCHOBHBIE TApaMETPHI.

I'OCT 28884-90. Psiapl NpeamnouTUTENbHBIX 3HAUYEHUW I PE3UCTOPOB H
KOHJICHCATOPOB.

['OCT 9664-74. Pesucropsl. Jlonmyckaemble OTKIOHEHHS OT HOMHUHAJIBHOIO
3HAYEHUS CONPOTUBIICHUS.

['OCT 28883-90. Konbl 1y1s1 MApKUPOBKHU PE3UCTOPOB U KOHJIEHCATOPOB.

I'OCT 21415-75. Kongencatopbl. TepMUHBI 1 ONIpEIEIECHUS.

1.MudopmanimoHHble  TEXHOJOTHU  TMPOCKTUPOBAHUS  PATUOIIECKTPOHHBIX
cpenct: yued. nmocoodue / HO.J.Mypomues, [1.FO.Mypomues, N.B.Tropun u ap.
— M..: U3narensckuii ueHTp «Akaaemusi», 2010. — 384 c.

2.  KOHCTpPYKTOPCKO-TE€XHOJOTUYECKOE  IMPOEKTUPOBAHUE  BJICKTPOHHOU

annapatrypsl : yude0. i By3oB. / K.M. bunubun, A.W. Bmacos, JI.B.

Kypasnesa u np.; nox oowr. pea.B.A.  IllaxnoBa. — M.: U3a-80 MI'TY um.

H.D. baymana, 2002. — 528 c.

3. KoHcTpyHmpoBaHue y370B M YCTPOMCTB 3JEKTPOHHBIX CPEICTB : y4eOHOE

nocobue / JI. FO. Mypomues, U. B. Twopun, O. A. benoycoB. — PoctoB H//] :

®enukc, 2013. — 540 c.: un. — (Briciiee oOpazoBaHue).



