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Beenenue

Mertonuueckne  ykazaHus ~— pa3pa0OTaHbl Ha  OCHOBEe  TpeboBaHUI
denepaabHOrO TOCYIAPCTBEHHOIO  00pa30BaTENbHOIO CTaHAApTa CPEAHEro
npodeccuonansHoro odpazoBanus 1o crnenuaabHocTH 09.02.01 KommbroTepHbIe
CUCTEMBI M KOMIUIEKCHI, YTBEPKJICHHOIO MprKazoM MuHuctepcTBa oOpa3oBaHus U
Hayku Poccuiickoit deneparuu ot 28.07.2014 1. No 849 ykpynHEHHOW TpYIIIbI
nonroroBku 09.00.00 MadpopmaTika U BEIYUCIUTEIbHAS TEXHUKA.

Hacrosimue Meroanueckue peKOMEHAAIMU MpeAHa3HAYEHbl JJI1 CTYJIECHTOB
OYHOTO W  3a04YHOrO0  OTHEJEHUH, OOydaronmMxcss 1O  CHEUUaJIbHOCTH
09.02.01 KommbroTepHbIE CUCTEMBI U KOMIUIEKCHI, B Kaue€CTBE PYKOBOJCTBA IS
HOJIFOTOBKU KYPCOBOTO IPOEKTA.

[leap MeTOAMYECKUX YKa3aHW — OKa3aHWE MOMOUIM CTYJI€HTaM B BbIOOpE
TE€M, HalWCaHuu, OQOPMJIIEHHMM WU 3alTe paboThl C YYETOM TpeOOBAaHUH,
IPEIbSABISAEMBIX K HEH.

Metonnueckue PEKOMEH IalluU HE MOJIMEHSIOT  JACHCTBYIOLTUX
roCyJlapCTBEHHbIX cTaHAapToB Poccuiickoii denepanuu, KOTOpble 00s3aTEIbHBI

JUIS. U3YYEHHUS M UTPAIOT IIABEHCTBYIOIIYIO POJIb.



1. O0Me noJj1oKeHus

KypcoBoil IpOeKT — 3TO KOMIUJIEKCHAs CaMOCTOsATeNIbHas padoTa CTYyIEHTa,
BBITIOJIHSIEMAss  IOJ ~ PYKOBOACTBOM  mpemnogaBarens. CTyAaeHT — ABiseTcs
€AMHOJIUYHBIM aBTOPOM KYpPCOBOI'O MPOEKTa U HECET MOJIHYI0 OTBETCTBEHHOCTH 3a
MPUHATBHIE B KypCOBOM IPOEKTE TEXHHYECKHE PEIICHHMS, 3a MPABUIBHOCTh BCEX
BBIYKCIICHUM, 3a KayeCTBO BBIMOJIHEHUS MW OQOpMIeHHs, a TaKke 3a
IPEIOCTABIEHUE KYPCOBOIO MPOEKTA K YCTAHOBICHHOMY CPOKY JUISl 3aL{UTHI.

B Xxozme BBHIIONHEHUS KypCOBOTO TMPOEKTAa CHCTEMATH3UPYIOTCS U
3aKPEIIAIOTCS MOJYyYECHHbIE TEOPETUUECKUE 3HAHUSA U MPAKTUYECKUE YMEHHS 10
I[IM 01 «IIpoexTupoBanue U (HPOBBIX YCTPOWCTBY, MK 02.01
Muxkponpornieccopusie cucteMbl 1 MJIK 02.02 VYcrtanoBka u kKoHpUTyprpOBaHUE
nepupepuitHoro 00OpyA0BaHUs MPHU PELIEHUN KOMILJIEKCHBIX 3a]1a4, CBSI3aHHBIX CO
cdepoit npopecCHOHaATBHON ACSITEIBHOCTU OYYIINX CIIEHUAIUCTOB.

KypcoBoil mpoekt sBiseTcs 3aBepliarolieid paboToW CTyAeHTa 110
npodeccuonansHoMy Monymto 02 IlpumeHeHHEe MHUKpPOIPOIIECCOPHBIX CHCTEM,

yCTaHOBKA M HACTpOWKa nepudepuitHoro 060py10BaHus.



1.2. Llesqn u 3a1a4u KypCOBOI0 NPOEeKTHPOBAHNUS

OCHOBHO¥ 1LIE€BI0 KYPCOBOT'O MPOEKTA SABISETCS (HOPMUPOBAHKE Y CTYACHTOB
YMEHUN TPOEKTUPOBATH MHUKPONPOLIECCOPHBIE CUCTEMBI B COOTBETCTBUU C
nevicrByronumu cranaaptamu ECKJI, ECT/] u 'OCT.

OCHOBHBIMH 337]a4aMH KypPCOBOT'O TPOCKTUPOBAHMUS SIBIISIOTCS:

— Co3/laHiE MPOrpaMMbl Ha si3bIKe AccemOuiep;

— TECTUPOBAHUE, OINpeeIeHUE napameTpoB U oTJIaJKa
MUKPOIIPOLIECCOPHBIX CUCTEM,;

— KOH(UTYpUPOBAHUE MHUKPOMPOIECCOPHBIX CUCTEM M MOAKIIOYEHUE
CETEBBIX NEepUPEPUNHBIX YCTPOUCTB;

— BBISIBJICHUE MIPUYUH HEUCITPABHOCTEU nepudepuitnoro
o0opy10BaHUS;

- 3aKpeIJICeHHEe HAaBBIKOB pabOThl € MPO(ecCHOHAIBHBIMU MaKeTaMU
MPUKIAJAHBIX IPOTPAMM;

— pa3BUTHE  CIHOCOOHOCTM K  CAMOCTOSITEIbHOMY  NPUHSATHIO
TEXHUYECKUX PEHICHUH U X TEXHUKO-?PKOHOMHUYECKOMY OOOCHOBAHUIO;

— pa3BUTHE HAaBBIKOB IOMCKAa ONTUMAJIBHOIO PELICHUS TpU BBIOOpE
MOCJIEIOBATEILHOCTH MPOBEACHUS ONepaluii, 00OpyJOBaHUS M KOHTPOJIBHO-
U3MEPUTENIbHBIX TPUOOPOB;

- IIOATrOTOBKA CTYACHTOB K pa3pa60TKe M 3alIUTC JUILJIOMHOI'O ITPOCKTA.



1.3. TemaTHKa KypCcOBOI0 NPOCKTHPOBAHMUS

TemaTnka KypcOBOTO MPOCKTUPOBAHMS JOHKHA OTBEYATh YYCOHBIM 3a7avam
PO ECCHOHAILHOTO MOJYJISI M Hapsay C 3THM COOTBETCTBOBATh pPEaIbHBIM
3aauaM Oyaymiel mpogecCHOHATBHON AESTENHHOCTH.

Tema KypcoBOro mpoeKkTa JOJDKHA COOTBETCTBOBATh  COJICPIKAHHIO
npodeccruonanbHoro Moyt 02, ObITh KOMILICKCHOW, HAIPABIICHHON Ha pelIeHUe
B3aMMOCBSI3aHHBIX 3a/1a4, 0OBEIMHEHHBIX OOMTHOCTHIO OOBEKTA M NMPUMEHUMA Ha
peaIbHBIX IPOU3BOJICTBCHHBIX YUaCTKaX.

Tema KypcoBOTO TIPOEKTa MOXKET OBITh MPEAIOKEHA CTYICHTOM MPH YCIOBUH
000CHOBaHUS UM €€ 11e1eCO00Pa3HOCTH.

[IpumepHBIe TEMBI KypCOBOTO MTPOEKTa yKa3zaHbl B [Ipuinoxenuu A.

@opma IS YTBEPKACHUA TEM KypCOBOIO IIPOEKTAa MPHUBEIAEHA B

[ punoxenuu b.




1.4. Conep:xaHue u CTPYKTYPa KypCOBOI0 POeKTa

KypcoBoil MpoeKT cOCTOUT U3 MOSCHUTEIHLHON 3aMuCKH, rpaduueckoil yacTu
u pazpabotannoin MIIC.

[TosicauTenpHast 3amuWcka MO O0bEeMYy JMOJDKHA ObITh B mpenmenax 20-
25 cTpaHMIl, BBIMOJIHEHHAsi IMe4YaTHBIM crocoboMm ¢ nomoinsio [IK Ha omHol
cropone aucta ¢popmara A 4 co mrramnom o 'OCT 2.104-96 (ITpunoxenue B) u

noipkHa ynoBieTBopsaTh TpedoBanusM ECKJI ITOCT 2.105-79 u 2.106-68.

['padrueckast yacTh MpPOEKTa BBIMOJIHSIETCS Ha JHUCTaX YEPTEKHOW Oymaru
dbopmarom Al B momHOoM cootBercTBHH ¢ ['OCT 2.301-68.

CrpykTypa HOSCHUTEIBHOM 3alMCKH JOJDKHA COAEpKaTh CIEAYIOIINE
pas3aesl:

Turyneaeiii muct (Ipunoxenue I)

3ananue Ha KypcoBoit mpoekT ([Ipumoxenue /1)

Conepxanue (ITpunoxenue E)

BBenenue

1. Texuuueckoe 3ajaHue

2. OmnmcaHrie MUKPOKOHTPOJIIEpa
3. DnekTpuueckasi IpUHIMUIHAIBHAS CXeMa MUKPOKOHTpoOJuIepa
(ITpunoxenwue 3)
4. IlporpamMmupoBaHHE€ MUKPOKOHTpOJLIEpa
4.1. Aaroputm nporpaMmbl
4.2. Tlporpamma Ha AccemOnepe
4.3.JIuctuHr (ONmMCcaHue MPOrpaMMBbl)
5. MIIC ana npousBoactBeHHoro yuactka OIIK
5.1. Ocobennoctb Mpou3BoACTBEHHOr0 yyactka OIIK
5.2. IIpoextupoBanue u komruiektarus MIIC
5.3. Omenka npousBoauteabHocTH MITC
3aKkaroueHue
Criucok nureparypsl (ITpunoxenune K)
[Tpunoxenus



1.5.I'pauk BBINOJHEHUS KYPCOBOIO NPOEKTA

3ajaHue Ha KypCcOBOE€ IMPOEKTUPOBAHUE BBIJAETCS MEpe] MPOU3BOJICTBEHHON
MPaKTUKON B 8 ceMecTpe 3a Mecdll JI0 3aluThl. ['paduK BBHIMOIHEHUSI KYPCOBOTO
pOeKTa MpeyCMaTpUBAET MPOPaOOTKY BCEX YaCTEe KypCOBOIO MPOEKTA.

KouTponb BbIMOMHEHUs: Trpaduka OCYIIECTBISETCS Ha 3aHATUSX IO
KypCOBOMY MPOEKTHUPOBAHUIO W BO BpeMsa KoHcylnbTanui. C 3TOH Lemblo,

MPOBOSTCS KOHTPOJIbHBIE COOECETOBAHUS B CPOKU, YCTAHOBIICHHBIE TPAPUKOM.

['padmk BEIMOTHEHNS KYPCOBOTO MpOoeKTa npuBeeH B [Ipunoxkenun JI.



1.6. Conep:xanue pa3/iesioB NOSICHUTEIbHOM 3aIMCKH KYPCOBOI0 MPOEKTA
1.6.1. TuTyJbHbIA JHUCT
TUTYynbHBIN JTUCT ABISETCS NMEPBOI CTPAHMLIEH TOKYMEHTA, €lUHYI0 (popmy
koToporo ycranasnuBaeT 'OCT 2.105-79.
TUTYNBbHBIN JIUCT COAEPIKUT CIEAYIOIINE PEKBUZUTHI:
— TOJIHOE HAaUMEHOBaHUE Y4eOHOTO 3aBECHMUS,
— KOJl U HAMMEHOBAHHUE CIIEIUAIIBHOCTH;
— Ha3BaHME JOKYMEHTA;
— TeMa;
— CBEJCHMS O COCTaBUTENE (MHULUAIBI MPEIIECTBYIOT (PaMUINN);
— CBEJICHMS O PYKOBOJIUTEIE;
— TOPOJ U rOJi BHIOJTHEHHUS.
[TapameTps! CTpaHULBI TUTYJIBHOTO JIUCTA,
— JEeBOE€ moJie paMmku - 20 MM;

— BEpXHEE, IPaBOE U HUKHEE IOJISA PAMKH - 5 MM.

[Ipumep TUTyIBHOTO JIUCTA ITpUBENEH B [Ipunoxxenun [

1.6.2. Conep:kanue

Conepxanue BKIIOYAeT BBEACHHWE, HAWMEHOBAHUE BCEX  Pa3JIclioOB,
MOJPA3/CiOB,  3aKJIOYEHUE, CIOHUCOK  HCIOJB30BAHHBIX  UCTOYHHUKOB W
HAMMECHOBAHUE TIPWIOKEHUM C YyKa3aHHEM HOMEpPOB CTpPaHUIl, C KOTOPBIX
HA4YMHAIOTCA TH 3J1eMeHTHI B I13.

Conepxxanue TOACHUTEIBHOM 3alUCKU  pa3MelaeTrcss Ha  OTACIbHOU
MPOHYMEPOBAaHHOW  CTpaHHWIle, CHaOkaeTcs 3arojoBkoM  «Coaep:xxaHue,
PACIOI0KEHHOTO IO IEHTPY C MPOIMUCHONW OYKBBI, HE HyMEpPYeTCsl Kak pasliell u
BKJIIOYAeTCs B 00IIee KOJMYSCTBO CTPAHMI] MOSICHUTEILHOM 3aITUCKH.

3aroJIOBKM B COJICp>KaHWUM JOJDKHBI TOYHO MOBTOPATH 3aroJIOBKH B TEKCTE.
Henb3s cokpainath win 1aBaTh UX B Ipyroi GopMyIupoBKe, MOCIEI0BATEILHOCTH

U COITOAYUHEHHOCTH 11O CPAaBHCHHIO C 3aroJIOBKaMHu B TCKCTC.



Kaxnpiii 3arosoBOK MOpPOBEPSIOT € COOTBETCTBYIOIIMM €MY HOMEPOM
CTpaHUIlGI B TpaBoM ctotiore coaepxkanus (TOCT 7.32-2001).

3aromoBkH, BKIIOUEHHBIE B COJAEp)KAHUE, 3alMCHIBAIOTCS CTPOYHBIMH
OykBamu. [IpormmcHbIME OyKBaMH JOJDKHBI 3alMCHIBATHCS 3arjlaBHbIC OYKBBI U
a00OpeBUaTYPHI.

[lepBrIii TUCT comep kaHUs UMEET PaAaMKy M OCHOBHYIO HaJIIHUCh 1O (hopme 2
(TOCT 2.104-96), nocaemyromniue ucTsl o hopme 2a (TOCT 2.106-96).

B 0CHOBHO#1 HaIMTMCH COMEPIKUTCS ClIeAyromas HHGOpMAIIs:

— HaWMEHOBAHHE TEMbI KypCOBOTO ITPOCKTA;

— OykBeHHO-LIM(poBoe 0003HaueHue 113;

— TOPSJIKOBBIM HOMep JucTa (2) U KOJIMYECTBO JIUCTOB B I13;

— IOAIHCH C IIPOCTABJICHUCM JAaT. CTYJACHTAa U PYKOBOAUTCIIA.

[Ipumep conepxanus npuseneH B [punoxenun E.

[Ipumep ocHOBHOM HaaMcH npuBeacH B [Ipunoxenuu B.

1.6.3. BBenenue

Bo BBeneHHH OOOCHOBBIBAETCS AKTYaJIbHOCTh pa3pabaThiBaéMON TEMBI, €€
TEOpEeTHYECKass W IpaKTU4YeCKas  3HAYMMOCTh;  JAE€TCS  OIpPEACIICHHE
pa3pabaTbiBaeMOT0 00paslia; yka3blBaeTcsi OOJacTh MPUMEHEHUS M 3a7ayH,
pemaeMblie ¢ momMonibio npoektupyemoin MIIC.

BBenenue pasMemaeTrcs Ha OTAECIBHOM INPOHYMEPOBAHHOM CTpaHUIIE,
cHa0kaeTcs 3aroJloBKoM «BBeneHue», pacnoyioKeHHOTo MO LIEHTPY ¢ MPOMUCHON
OyKBbI, HE HyMEpyeTCsl KaK pa3/ied M BKIOYAaeTcs B 00Ilee KOJIMYECTBO CTPAHMUIL
KypPCOBOT'O MPOEKTA.

Ha nucre «BBeagenue» nomkHa ObITh paMKa M rpadbl OCHOBHOW HAJINUCH B
cootBercTBUM ¢ ['OCT 2.104-96 dopma 2, a Ha oCTaNBHBIX JIUCTaX — (popma 2-a.

[To 06bemy BBesieHHE cocTaBisieT 1-2 cTpaHuUIIb.

[Ipumep ocHOBHOM HaavcHu npuBeacH B [Ipunoxennu B.




1.6.4. Texunueckoe 3a1aHue

3amaHue Ha KypCcOBO€ MPOEKTHPOBAHME BBIJAETCS B KpPAaTKOM BHJIE. JTa
uHpopMaIusl SBISETCA HEJOCTATOYHOM JUIsi TMPOEKTUPOBAHUSL yCTPOMCTBA.
[ToaTromy BTOpPHIM 3TamoM paboOT ABISAETCA COCTABJICHHE Pa3BEPHYTOTO
TEXHUYECKOTO 3aJIaHuS.

Texuuueckoe 3amanuve (T3) BXOOUT B COCTaB MOSCHUTEILHOM 3alMCKU
KypCOBOTO TpPOEKTa, OJHAKO OHO TakK JK€ SBISETCS CAMOCTOSITEIbHBIM
nokymeHtoMm. Ilocine cocraBinenuss T3 ero HeoOXOIAMMO YTBEpIUTh Y
IpernojaBaTesisi B TECUCHUU JIBYX JAHEM C MOMEHTa BBIJAUM 3aJaHusl HAa KypcOBOE
npoekTupoBanue. B nanpHelmem T3 sBIsS€TCS OCHOBHBIM JOKYMEHTOM, KOTOPBIM
HEO00XO0MMO PYKOBOACTBOBATHCS MPU BBHIIIOJHEHUH KYPCOBOI'O ITPOEKTA.

B TexHudeckoM 3aJaHMM HAa TPOEKTUPOBaHUE (DOPMYITHpPYETCS KOMIUIEKC
TEXHUYECKUX TpeOOBaHMUM, KOTOPBIM JIOJDKEH YAOBIETBOPATh MPOEKTUPYEMOE
paspabatrbiBacMblii 0Opa3ell. B HeM OOKHO comep)kaTbcs ONMUCaHHE (PYHKLIMN
pa3pabaTeiBaeMOro 00BEKTa, KOJIMYECTBEHHBIE W KaYECTBEHHBIC TOKA3aTENN €ro
(YHKIIMOHUPOBAHMS.

CtpyKTypa TEXHHUYECKOTO 3a/IaHUSA:

1. HaumeHnoBanue u 00JacTh MPUMEHEHUS YCTPONUCTBA

1.1.HaumeHOBaHUE YCTPONCTBA
1.2.061acTh IPUMEHEHHS
1.3. OOBbeKT NpUMEHEHUS

B nyHKTe yKa3plBalOT HaWMCHOBaHHME (KaK TMpaBWJIO, COBMATACT C
(bOpMYITHPOBKOW TEMbI Ha KypCOBOE MPOSKTUPOBAHKE), KPATKYIO XapaKTEPUCTHKY
00JacTH MpUMEHEeHHs poeKkTrpyemoro oopasua u MIIC.

2. OcHoBanwue 11s1 pa3paboTKu

B nmnyHkre ykaspiBaeTCs 3aJlaHME Ha KypCOBOE€ TMPOEKTUPOBAaHUE, Ha
OCHOBaHUM KOTOPOTO BeAeTcs pa3paboTKa.

3. Lenb u Ha3HaueHUe pa3paboOTKU

3.1.11ens pa3zpaboTku

3.2.Ha3nauenue pa3paboTku



3.3.3amaun pa3zpaboTKu
B nyHkTe ykaspiBaeTcs: pa3pabaTbiBaeTCs MPOSKTUPYEMbBI 00pa3ell BIEpBhIC
WIN YCOBEPIICHCTBYETCS; (PYHKIMOHAIBHOE W JKCIUTyaTallMOHHOE Ha3HAYCHUE
YCTPOMCTBA; 3a7]a4l IPUBOASIIUE K 1IEJIH pa3pabOTKH.
4. TexHuyeckue napameTpbl
DTOT MYHKT COAEPKUT MEPEUMCICHUE U 3HAUCHHS] TEXHUYECKUX MapaMeTpOB
MPOEKTUPYEMOT0 00pasiia.
5. TpebGoBanus K KOHCTPYKIIUU
B nmaHHOM TIyHKTE YKa3bIBalOTCS BCE TPEeOOBAaHWS K KOHCTPYKIIMU U
BHEIITHEMY BHUY IMTPOCKTUPYEMOT0 YCTPONUCTBA
6. XapaKTepuCTUKHU BHEITHUX BO3JICUCTBUI
6.1. TemmepaTypHbIii AHana3oH
6.2.0THOCUTENbHAS BIIAKHOCTh
6.3. ATMocepHoe 1aBiieHne
6.4.21exTpuUecKoe BO3ICHCTBHUE.
7. Unrepdeiic onepaTtopa
B myHkTe HeoOXOAMMO yKa3aTh JJIEMEHTHI YINPABICHUS M ONMHUCATh HX

Ha3Ha4YCHHC.

TunoBeie TpeOOBAHMS K COCTAaBY M COACPKAHUIO TEXHUYECKOTO 3aJaHUs

npuBeneHbl B [prnoxkennun H.

1.6.5. DnekTpUyecKasi NPUHIUNNATbHAS CXeMa

B pazgene mpuBomuTCA OMMCAaHWE W MOSCHEHHE PAOOThI MPUHIIMITHAIBHON
CXEeMbl pa3pabaThiBa€MOro 00pasila, a TAaKKE ONHCAHME U TMOSICHEHHWE padOThI
YCTPOMCTB, BXOJSIINUX B CXEMY U X HA3HAUCHUE.

Yeprexk 3SIIEKTPUUECKOW NPUHLMIMAIBHOM CXEMbl MHUKPOKOHTpOJUIEPA H
Ta0auIa TEepedHs 3JEMEHTOB BBIHOCITCS B MPUIOKEHHWE U O(QOPMIISIIOTCS B

cootBercTBUM ¢ ECK/I. B Tekcre cneayer naTh CChUIKY Ha IPHIIOKEHHE.
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[Tpumep odopmiieHHs CXEMBI 3JEKTPUUECKON MPUHIUIUAIBHON MPUBEACH B

[Tpunoxxenuu 3.

Ta6J'II/IHa CUMBOJIOB, HUCIIOJIb3YCMbBIX B 3JI€KTpH‘I€CKOfI CXCMC, IMPpUBCACHA B

[Ipniaoxenuu P.

HpI/IMCp 3aIIOJIHCHUA Ta6JII/IIlI>I IMCPCUHA QJICMCHTOB IIPUBCACH B

Ipuaoxenuu C.

1.6.6. Onucanne MUKPOKOHTpPOJLJIepa

B kaxnoM UWHAMBUAYyaJIbHOM 3alaHUU  HCIOJB3YETCS  OMPECIICHHBIH
MUKPOKOHTpOJUIep. B KadecTBe mpumepa pacCMOTPUM MHUKPOKOHTPOJUIEP
ATtiny2313. Konrtposmiep ATtiny2313 oTHOCUTCS K MUKpOKOHTpoyiepam AVR-
cemeiictBa Tiny kommanuu Atmel. 3OT0 ceMelWCTBO HMEET CIEaYyIOIINe
OCOOEHHOCTH:

— HeOOoJbIINE KOpITyca ¢ HEOOJIBIINM YHCIIOM BBIBOJIOB;
— HeOonbime 00bembl FLASH namsitu nporpamwm (1-8 kb) u O3Y;
— JIOBOJIBHO OTpaHUYECHHYIO Tiepudepuro.

Takum o00pa3oMm, 3TH MHUKPOKOHTPOJUIEPHl MpeAHa3HAUYEeHbl I Tak
Ha3bIBaEMbIX OIOJKETHBIX pelieHnid. O0JacTh MPUMEHEHHS 3TUX KOHTPOJUIEPOB —
WHTEIJICKTyalbHbIC JAaTYMKHA Pa3IMYHOTO Ha3HauYeHUs (KOHTPOJIBHBIE, TOKAPHBIE,
OXpaHHBIC), WIPYIIKH, pa3jIU4Hass OBITOBAasS TEXHUKA W JPYrHe MOA00HBIC
YCTPOMCTBA.

OcHoBHble xapaktepuctuku ATtiny2313 mnpuBenensl B Tabnuue 1, a

PacCIIOJIOKCHHEC BBIBOJOB IIOKA3aHO Ha pI/IC}/HKel.

Tabnuya 1

OcCHOBHBIE XapaKTePUCTUKHU Envnanne: 3HadeHIe
MHUKpPOKOHTpoJsiepa ATtiny2313 [lapamerp | wu3MepeHUs
Paszmep FLASH namstu nporpamm kbait 2
Pazmep O3Y baiit 128
Pazmep EEPROM baiit 128
MaxkcuMalibHast TAKTOBAas YacTOTa MI'1t 20
Jlnarna3oH HaNpsHKEHUST TUTAHUS B 2,7-55
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KonnyecTBO BBIBOIOB OOIIET0 HA3HAYEHUS IIIT. 18
AIIT (pa3psimHOCTD) but Her
SPI IIT. 1
USART IIIT. 1
TWI IIT. Her
AHaJOroBbIil KOMIIAPATOP IIT. 1
KonruecTBo TUHUIM BHENTHUX MPEphIBAaHUIN IIT. 7
PDIP/SOIC
(L) .
CROUT RGEANTE) PO2 [. 1= PES (OC1ATCINT S
MT1 PO 4 PEZ (OCHATCINTT
T3 PO 1% PET (AMTTCINTT
(OCaBTYy POE X PEO (AMNGTCINTD
[+ i 1 POE KCF

MLF
_ 2E
i x =
£ 24
glf &3
Elg =
tle | =
ffgod
OnnoMmnm
AERES

[LEA=] g El] D 3 j "HS (MOSDVEOATSTINTS]

(O T

; B
ataLzifm [z ) U ora B S 1B INTA)
|XTAL1) PeD CR3 : V13 [IPBE (OGS 1ATGINTE)
ICHCUTXRCKINTO PO [ | i 12 []irB2 OCAPCINTE
WT1POS s LR AT 181 (am1PEMTY
ooooO
EEEEE
B L e
= %
3

HOTE: Botiom pad should be soddered to grownd

Pucynoxk 1. PacniosioxeHue BIBOIOB (BU CBEPXY) MUKPOKOHTPOJLIEpA
ATtiny2313 nyist BapuaHTOB ucnonuenust PDIP, SOIC u MLF
B mosicHuTenpHOM 3amMcKe aHaJOrMYHBIM 00pa3oM JOJKEH ObITh ONMHUCaH

UCIIOJIb3yEMbId MUKPOKOHTpoJuiep. To ecTh HeoOXoauMo 00sA3aTeNbHO YyKa3aTh
CIIeIyroniee:

— KpaTKyIO XapaKTEpUCTUKY CEMEICTBA;

— OCHOBHBIE ITApaMeTPbl UCIOJIB3yEMOI'0 KOHTPOJLIEPA;

— CXEMY pacIoJIOKEHHUS BBIBOJOB KOHTPOJLIEPA.

1.6.7. DaekTpuyeckasi NPUHIUMHAIbHAS CXeMa

DJIeKTpyUYecKasl TPUHIUMIIMAIbHAS ~ CXE€Ma COCTaB/IsIETCS HAa  OCHOBE
WHIWBUIYAJIbHOTO 3aJaHusl W JOJDKHA COAEpPX aTh BCE HCHOJIb3YyEMbIE B

YCTPOMCTBE KOMITOHEHTHI.
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B kadectBe mnpumepa paccMOTpuM cledyromiee 3ananue: «PazpabotaTh
YCTPOMCTBO Ha OCHOBE MUKpOKOHTposuiepa ATmega48, BoiBomsiiee Ha LCD-
WHUKATOP MPUBETCTBEHHOE COOOIIEHUE.

TpeOyemoe yCTpPOWCTBO JOJKHO BKJIKOYATh JIBA OCHOBHBIX JJIEMEHTA —
MukpokoHTpojuiep ATmega48 u LCD-unaukartop, a Takke HE00X0IUMbIe
KOMITOHEHTHI JIJIs1 00€CTIeYeHUsl UX B3aUMOJICHCTBUS U PaOOTHI.

B pe3ynbTaTe pa3paboTKy MOJIy4aeM CXeMY, IPUBEACHHYIO HA PUCYHKE 2.

DD1

LCD

D

O| pes

o[ pes

o| oBa
B

o] osz

RS

Q| vEE
l—o VDD

O] pe1
o] rw

Ol oeo
[¢]

|—OLEDA
| o (] (M
5
i

olojolo]o H
Blelz BN
m%omu s
|’—|.I- 8
= &
3
o<
8
5|8y

vees

DD2

23
PB3 (Mosh)| Mk [Pco (aDco)

PB4 (MISO) e aoc) P
PBS (SCK) pc2 (anc2) P22

PDO (RXD) FCa (ADC3)
PD1 (TXD) PC4 (ADC4)
FD2 (INTD) pcs (ancs) f—

]

w

8

PD3 (INT1)
FD4 (T0)

PDS (T1) GND c
— PDS (AIND) =
PD7 (AIN1) GND ce

o]

=]
15

L

T
I

XTALY

8
H} XTALZ
20

e 222t (FCE)

1 _L B1
R_[l]_ J:l...

Pucynok 2 Cxema sniekTpuyeckas IpuHUIUIIMaIbHas pa3padaTbiBaeMoro
YCTPOMCTBA
[locne pa3paOOTKH 3IEKTPUUECKOW NPUHIMIHAIBHOW CXEMbl Ha Bce €€
KOMITOHEHTBI COCTaBisgeTcs crneuudukanua. Jns paccMaTpuBaeMoro mnpumMepa
crenuduKamys MpyuBeIcHa B Ta0IuIa 2.
Tabnuya 2 TlepedeHb HIEMEHTOB CXEMBI AJICKTPUUECKON MPUHITUTHAIBHOM

pa3pabaThiBa€MOTro YCTPOUCTBA

[To3uunoHH

o° HaumenoBanue Kou. [Tpumeuanne
0003HauYeH

ue
Muxpocxemol
DD1 3nakocunTesupyroumii LCD 1

unaukatop DV-16244S1BLY/L

DD2 Mukpoxontposuiep ATmega48 1
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Konoencamopwi
C1,C2 Kepamuueckuii kongaencarop SMD | 2
0805 22 n® 5%
C3-C6 | Kepamuueckuit kongeHcatop SMD | 4
0805 0,1 MxD 10%
Pezucmopui
R1 Pesuctop SMD 1206 10 kOm 5% 1
RT1 [Toactpoennsiii pezuctop 10 kOm | 1
Keapyesvie pezonamopul
QZ1 | Ksapriessiii pezonarop 12 MI'nt ‘ 1
Knonku
Bl Knonka TaktoBas TS-A1PS-130 1 Knorka 1151 iepesarpysku
MUKpOKOHTpouiepa DD2
Pasvemui
J1 [ teIpeBoii pazbem PLS-5 1 Pasbem 11 OAKIIOYEHHS
nporpammaTopa
J2 201-031-12 kneMMHUK BUHTOBOH, |1 Pazbem muranust
2-KOHTaKTHBIM, SMM, MPSIMOM

Korma pazpaborana cxema M cocTaBjieHa crenu@ukanus, HE0OXO0IUMO
onucarb cxemy. st cxeMbl, IPUBEAECHHON HA PUCYHKE 2, OMMCAHUE MOXKET OBbITh
CIIEAYIOIIUM.

PazpabareiBaeMoe 10 3aJaHUIO0 YCTPOMCTBO BBIMOJIHEHO HAa OCHOBE
MUKpokoHTposiepa DD2 ATmaga48, BKIIOYEHHOrO IO CTAHIAPTHOM CXEME C
MCIIOJIb30BaHMEM BHEIIHEro KBapueBoro pesoHatopa QZI1. B cxeMy BBeleHbI
kougeHcatopel C1 u C2 nmns oOecrieueHusi YBEPEHHOTO 3alycka KBapIEBOTO
pe3oHaropa.

B kadectBe ycTpoiicTBa mHAMKAaMU ucnoib3dyercs LCD-unaukatop DDI1
DV-16244S1BLY/L, noakmtodeHHbI K mopTy D MukpokonTposepa DD?2.
[lepenaua [maHHBIX MEXAYy KOHTPOJUIEPOM W HWHIMKATOPOM BENETCA B
nosiyoaiitoBom pexume. st ympaBieHust kKoHTpacTHocThio LCD-unamkatopa
DDI x ero BeiBogy VEE mnopakmtouen noactpoeHHbiit pesuctop RT1 HomuHanom
10 kOm.

[Iutanne ycTpoHCTBA OCYHIECTBISIETCS OT HCTOYHUKA TOCTOSHHOTO
HanpsbkeHus 5 B yepes pazbeMm J2. [l yMeHbIIEHHST MYJIbCAllU U TTOBBIIICHUS

Ka4CCTBa MUTAIOMICTO HAIIPAXKCHHA B COCTAB CXCMbl BBCICHBI KOHACHCATOPLI C3 -
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C6 wHomumuairom 0,1 wmx®. Taxxke pna 3arpy3ku B KoHTpoiep DD?2
MUKpPOIIPOTpaMMbl IPEAYCMOTPEH pa3beM J1.

B nosicHuTenbHON 3alucKe aHaOTUYHBIM 00pa30M JO0JKHA ObITh MPUBECHA
pa3paboTaHHass TPUHLMIIKMATBHAS AJIEKTpUYECKas cxema co crenudukanuend u
OTHMCAHUEM.

1.6.8. Mukponporpamma

Mukpomnporpamma  paspabarbiBaeTcsi  JJiE  MHUKPOKOHTpOJIIEpa B
COOTBETCTBUM C HWHJMBHUIyaJIbHBIM 3aJaHUEM M JOJDKHa 00€ecleynBaTh
paboTOCIOCOOHOCTh YCTPOMCTRA.

[lepen pa3paboOTKOl MUKpPOIPOTPpaMMbl HEOOXOJUMO COCTABUThH OJOK-CXEMY

aJiropurma cc pa6OTI>I. biok-cxema IMpCaAcCTaBJICHA HA PUCYHKC 3.

L }
V OxupaHve 5 cekyHa

MopknioyeHne GubnnoTek *
OumcTka LCD
' !
MHuymnanusauns
LCD-uHankaTopa BbiBoa 2-ro cooblieHns

. !

v OxupaHune 5 cekyH

HeT ¥
1=17
OuucTtka LCD
fAa |

‘ BriBog 1-ro coobweHns ‘
|

Pucynox 3. [Ipumep 6510K-CXeMBbI anropuTMa paboThl MUKPOIIPOTPAMMBI
BeinonHeHne nmporpaMMbl  HAUMHAETCS € TOJAKJIIOYEHUS  OCHOBHBIX

oubnuotek. Jlamee B ocHOBHOW (yHKIHMH mporpammbl uHUIManmu3upyem LCD-
uHauKaTop. B Tene OECKOHEUHOro IMKJIAa CHayajda BBIBOAUM IPUBETCTBUE
«IIpuset!!! 4 ATmegad48 :)», oxxumaem 5 cexyHp, ounmaeMm LCD-unmukatop,
BBIBOJIUM cooOmIeHne «Bce cuctembl paboTaroT», OXUIaeM elie S5 CeKyHI U
ouniaeM LCD-unaukaTop.

MukponporpaMma, TOCTPOEHHAsT Ha OCHOBE pa3pabOTaHHON OJOK-CXEMBI,

Oyner uMeTh BU, Toka3aHHbIN B [Ipunoxenun XK.
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B mosicHUTENnpHON 3amMcKe JOJIKHBI COJAEP)KAaThCsA OJIOK-CXeMa alropurMma
paboTHl U KO pa3pabOTaHHON MUKPOIIPOTPAMMBI C OITUCAHUEM.

1.6.9. 3ak10ueHue

B 3akmoyeHny nM3IararoTcs OCHOBHBIE PE3YNbTAThI MPOAETaHHON PabOoTHI 1O
IPOCKTY; MAeTCs OLCHKA IMOJHOTHl PEHICHUH MOCTABICHHBIX 3a/1a4; MPHBOISATCS
PEKOMEH/IAIINY 110 MPAKTUIECKOMY HCIIOIb30BaHUIO YCTPOICTBA.

B 3axroueHnH TaeTcs cChUTKa HA IPUMEYaHusl B KOTOPBIX naHa doTorpadus
TICYaTHOM TUIATHI TOTOBOTO HU(POBOTO YCTPOUCTBA U AHAIN3 PE3yJIbTaTOB PabOTHI
TOTOBOTO IU(PPOBOTO YCTPOICTBA.

N3 Tekcra 3aKIIOYEHHS JTOJDKHO OBITH SICHO, YTO LIEIH M 337ayd KypCOBOTO
IPOEKTa MOJHOCTHIO TOCTUTHYTHI.

3akiroueHre He HyMepyeTcsl Kak pasZiell U BKIIF0YaeTcs B 00IIee KOJINIEeCTBO
CTpaHMII TEKCTA.

3akiroueHre pa3MelIaeTcss Ha OTAENbHOW MPOHYMEPOBAaHHOH CTpaHUIIE,
CHa0)kaeTcsi 3arojIoBKOM «3aKJIl0YeHHe», PpACIOIOKEHHOTO MO0 MEeHTPY C

HpOHHCHOﬁ 6YKBI)I. OO0OBeM 3aKITIOYCHUS JOJDKCH COCTAaBJIATD 1 CTpaHHILy.

1.6.10. Ciucok JIuTEepPaTyphl

B cnmcok smTeparypbl BKIKOYAKOTCA BCE€ HMCTOYHHMKH, HCIIOJb30BAHHBIE
CTYJAEHTOM IPU HAMMCAHUU KYPCOBOTO MPOEKTA, B TOM YHUCJIC, Ha3BAHUA U aJpeca
CalTOB.

[IpuMepHOE KOJMYECTBO UCTOYHUKOB JJIsI KYPCOBOTO MTPOEKTA — HE MEHEE O.

[Tpumep odopmiienus cucka auTepatypsl ipuBeeH B [puinoxenuu K.

1.6.11. I'padpuueckas yacTb

TpeboBanveM K 4YepTeKy Kpuctayia (WM IUTaThl) SIBISCTCS YBCIMYCHHUE

pasmepoB (st tubpuanabix UC - B 10-20 pa3, mist noixynpoBogaukoBbix MC - B
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200 - 500 pa3z). I'padpugeckre TOKYMEHTHI MPOCKTA TMOJMNIUBAIOTCS B CIIOXKCHHON
10 YCTAHOBJICHHOHM CTaHIapTOM (OpMe B IMOSCHUTEIBHYIO 3alIUCKy B KadecTBE
TPUII0KCHUS.

YepTerku U cXeMbl 0QOPMIISIOT B COOTBETCTBHH ¢ TPEOOBAHUSIMHU CTAHIAPTOB

ECK. [TogpoGHbie cXeMbl, Y4ePTEKU PEKOMEHYETCSI BBIHOCUTD B MPUIIOKEHUS.

[Tpumep ocHoBHOIM Hagmucu amns yeptexend u cxem ['OCT 2.104-96 npueneH

B [Ipuioxennn B.

1.6.12. IlpakTHyeckasi 4acTh

B npaktuueckoii yactu paboThl TOJKEH ObITH PEJICTABIICH TOTOBBIN 00pas3ell
YCTPOHCTBA HA OCHOBE MHUKPOKOHTPOJIIEPA.

B otnenpHOe mpUIIOKEHHE HYKHO BBIHECTHM aHAIU3 PE3YJIbTaTOB PabOThI
TOTOBOTO YCTPOWCTBA, HA KOTOPOE CIIEAYET COCIAThCA B 3aKIIOYEHUU KYpPCOBOTO
npoekTa. B aHamm3e pe3ynbTaToB pabOTBI TOTOBOTO MH(POBOTO YCTPOMCTBA
yKa3bIBaeTCS:

— pexuMbl paboThl yCTPOICTBA
— DJIEKTPUYECKAE XAPAKTEPUCTHKU I PA3TUYHBIX PEKUMOB DPaOOTHI
(BXOJTHOM M BBIXOJHOM TOK, HAIIPSKEHNE, MOIITHOCTB)
— DJIEMEHTHI YIIPaBJICHUS yCTPONCTBOM
— TpaBWJIA IKCILTyaTaI[uu
— TEeXHUKa 0€30MacHOCTH MpHU paboTe ¢ YCTPOUCTBOM.
Jnst 3amuThl  cienyeT caenath ¢otorpa@uu WM BUIAEO PpadOTAIOIETo

YCTPOMCTBA.
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2. TpeGoBanusi kK 0popMIIeHHIO KYPCOBOii padoThI

2.1 TpeGoBaHusl K HAMMCAHUIO TEKCTA

PaboTa BIMOIHIETCS B OTHOM 3K3EMILISIPE.

TekcTOBBIN JOKYMEHT BBIMIOJHSIOT MEYAaTHBIM CIIOCOOOM Ha OJIHOM CTOPOHE
CTaHJApTHOTO JiucTa OeNoil OJHOCOPTHOW HE JIMHOBaHHOM Oymaru Qopmara
A4 (210mm x 297MM) depe3 IMOIMYTOPHBIA MEKCTPOUYHBIA HHTEPBAT IIPUGTOM
14 pazmepa GOST type A. Martepuan pacmoJiaraetcsi Ha CTPaHHUIIE CO CIIETYIOIIUMHU
OTPaHUYCHUSIMU:

—  ab3aiHblil OTCTYN JOJKEH OBITh OJMHAKOBBIM 1O BCel paboTe U
paBeH 1,25 - 1,5 cwm;

—  JIOJKHBI OBITH OCTaBIICHBI TOJIA: JIEBOE, BepxHee M HUxKHee — 20 MM,
npasoe — 10 mMm;

—  paccTosHHE OT paMKH (OPMBI /0 TPaHHUIl TEKCTa B Hayaje U KOHIIE
CTpOK - He MeHee 3 MM. PaccTosiHMe OT BepxXHEH WM HIKHEW CTPOKU TEKCTa JI0
BEPXHEH WJIM HIKHEH PaMKH JOJKHO ObITh HE MeHee 10 mm.

Bce cTpaHuibl paboThl HyMEpyOTCA apaOCKUMH IUpamMu MO MOPAIKY OT
TUTYJIBHOTO JIMCTa JO0 TMOcjeaHero 0e3 MpoIyckoB © moBTopeHuit. Ilepsoii
CTpaHUIIEW CUYUTACTCS TUTYJIBHBIA JINCT, Ha KOTOPOM HOMEpP HE CTaBHUTCS.
[TopsAnKOBBIE HOMEP CTPAaHMIBI CTABUTCA B OCHOBHOM HAJIMCU B TEKCTOBOM
nokymeHte, BbimosHeHHOW mo ['OCT 2.106-96. Ilocnennum auctom pabOThI
HYMEpYETCsl OCJIEIHUIN JTUCT CIIUCKA JIUTEPATYPHI.

3aroyioBKM pas3/eNioB, MOApPAa3/AeiioB, MaparpadoB cleyeT BBIMOIHATH C
a03aIHOTO OTCTYIIA C MPOMUCHON OyKBBI 0€3 TOUKH B KOHIIE, HE O TYEPKUBASI.

Ecnau 3aronoBOK COCTOMT M3 ABYX NPEMIOKECHHM, UX Pa3ACISIIOT TOYKOU.
[TepeHOCHI CI0B B 3aroJIOBKax He JOMycKaroTcsa. PaccTosiHre Mexay 3aroJIOBKOM U
MOCJIEYIONIUM TEKCTOM, a TaKKe MEXKIYy 3arojoBKaMH pasfena U Mojapasjesia

JOJDKHO OBITh paBHO JBOMHOMY MEXCTpPOUYHOMY HHTepBany. He nomyckaercs
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pa3MelaTh 3arojJ0BKU pa3/iesioB U MOAPA3AEIIOB B HUKHEN YaCTH JIUCTA, €CIIH MO
HUMU [TOMENIAETCS MEHEE JIBYX CTPOK TEKCTA.

Tekct 3arosoBka medaraetcss rapuutypoit GOST type A. Pasmep — 14 mor.,
Ha4yepTaHHEe — OOBIYHOE, MEXIYCTPOUYHBIM WHTEpPBajl — OJWHAPHBIA, MHTEpBAI
nepea — 6 OT., UHTEpBaj nocie — 6 nr., ad3alHbIil OTCTYN (OTCTYH HNEPBOM CTPOKN)
— 0 MM, BbIpaBHUBAHUE — I10 LIEHTPY.

CnoBa, HanmMCaHHbIE HAa OTAEJIBHON CTPOKE CTPOYHBIMU OyKBaMH C IMEPBOM
nponucHo mno ueHtpy (Copepxkanue, Bpenenume, 3aximoueHue, Cnucok
UCIIOJIb30BAaHHOM  JIMTEPATyphl), CIyKaT 3aroJIOBKAMH  COOTBETCTBYIOIIMX
CTPYKTYPHBIX 4YacTeil paboTbl 6€3 HoMepa.

[TonuepkuBaHue, KypcUB WIK JIPYrue CrocoObl (GopMaTUPOBAHUS, a TaK XKe
packpalIMBaHUE U MEPEHOC CIOB B 3arojoBKax He JoIyckaercs. B 3aronoBkax He
JOMYCKAIOTCA COKpAlleHUsI W YCIOBHbIE OOO3HAUEHHUs, [aXe BOIIECAIIME B
nepeyeHb. 3aroJ0BOK U Ha4ajao TEKCTa HE TOJKHBI OBbITh HA Pa3HBIX CTPAHULIAX.

Pa3nesnbl 101KHBI UMETH MOPSIAKOBYIO HyMepaluio (apabckumu nudpamu 6e3
TOYKH (pUCYHOK 1)) B mpemenax BCEro TEKCTa OCHOBHOW 4YacTH OT4éTa, 3a
UCKJIIIOYEHHEM TNpuiokeHuil. B mpenenax pasgena nomkHa OBITH CKBO3HAs
HyMepalMsl 10 BCEM riaBaM (mojapaszaenam), naparpadaM, BXOIAIIUM B JaHHBINA
pasaen. Kaxxaplii pa3aen ciaeayer nucaTb ¢ HOBOTO JIMCTA.

I'maBbl (mogpaszzgensl) U maparpadpl HyMepyloTcs apaOCKuMu HUPpamMu B
npenesax Kaxxaoro pasjesia, HoMep IilaBbl COCTOUT W3 HOMEpa pasjera U IJIaBbl,
pa3nenéHubix Toukor (2.1 wmim 2.1.1). B koHIle HOMepa mojapasjeia TOYKa He
CTaBHUTCS (PUCYHOK 1).

Homep maparpada BxirouaeT HOMep pazfena, Hmojpaszesia M MOPSIKOBBIM
HOMep maparpada, pasaenéHHble TOUYKOW. B KOHIlE HOMepa TOuKa HE CTaBUTCS
(pucynoxk 1).

Pa3nenbl, kKak U moApaszaesibl, MOTyT COCTOSITh M3 OJHOIO HJIM HECKOJIBKHUX
naparpagoB. Eciu OCHOBHas 4YacThb MOSICHUTENBHOM 3amUCKU  HE UMEET
noJipa3esioB, TO HyMmepauus mnaparpadoB B Hell J0DKHa ObITh B Ipenaesnax

KKJOTO pasfena, 1 Homep maparpada J0JKEH COCTOSITh U3 HOMEPOB pasnena u
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naparpada, pa3fenéHHbIX TOUKOl. B koHIle HOMepa maparpada Touka He CTaBUTCA

(pucyHoxk 1).

- I
4
e 5 o
: = 3
© 3 o m
5% & ©
- =
> =I:_ I 0© 1 3aronoBok
- C
g C
oL T
1.1
g E ? {TeKcr)
2 3JaronoBok
2.13aronoBoK
2.1.1
[ |
2.1.2
[ |
3 3aronoBoOK

3.13aronoeokK

dArofioBoK

3.1.1.3 3aronoe ok
I |

1)

2) | |
3) [ |
1) | |

Pucynok 1 - @opmupoBaHue pas3ieiios, MOAPa3Aea0B, IyHKTOB U MOJITYHKTOB

BryTpu naparpada MoryT ObITh MpUBEICHBI NiepeunciacHus. [lepen kaxapiM
MePEYNCIICHUEM HEOOXOIUMO CTaBUTh JaePUC «-» HIH, TPH HEOOXOAUMOCTH
CCBUIKM B TEKCTE€ OTUéTa Ha OJHO W3 IMEPEUUCIICHUM, CTPOUHYIO OYKBY (3a

HCKITIOUeHueM €, 3, i, 0, 4, b, bl, b), IIOCIIE KOTOPOH CTAaBUTCS CKOOKA.
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Jlnst nanpHEWIeW aeTamu3aiuy CJIeIyeT HWCIONIb30BaTh apadCkue IUQphI,
MOCJIE KOTOPBIX CTAaBHUTCS TaKKe CKOOKa, 3amuCh MPOU3BOIUTCS C ab3aIfHOTO

OTCTyMa (PUCYHOK 1).

Ipunep:
a)
6)

1)

2)
B)

2.1.1 M3/10:keHHe TeKCTAa JOKYMEHTAa

[TonmHOE HaMMEHOBAHUE U3JIENMS HA TUTYJIBLHOM JIMCTE, B OCHOBHOUW HaAMUCH
W IIpU TIEPBOM YIIOMHHAHHHM B TEKCTE JOKYMEHTa JTOJDKHO OBITh OJIMHAKOBBIM C
HAaMMEHOBAHUEM €r0 B OCHOBHOM KOHCTPYKTOPCKOM JIOKYMEHTE.

B mnocnenytoiieM TEKCTe MOPSIAOK CIOB B HAaWUMEHOBAHUU JIOJDKEH OBITh
npsMOM, T. €. Ha, IEepBOM MeCTe [O/DKHO OBITh ompencienne (AMs
NpHUiaraTeabHoe), a 3aTeM - Ha3BaHHUE WU3Jeus (MM CYIIECTBUTEIBHOE); TIPH STOM
JIOTTyCKaeTCs yIOTPeOIsATh COKPAIICHHOE HAMMEHOBAHUE U3JICIIHS.

HauMeHoBaHMs, TPUBOJUMBIE B TEKCTE JOKYMEHTAa W Ha WJUIFOCTPAIUSAX,
JIOJDKHBI OBITH OJTMHAKOBBIMH.

TekcT mOKyMeHTa JOJDKEH OBITh KpaTKMM, YeTKMM M HE JOMYyCKaTh
Pa3IMYHBIX TOJKOBAHUM.

B 1oxkyMeHTax [OJDKHBI TPUMEHSTHCS HAYYHO-TEXHUYECKUE TEPMUHBI,
0003HauEHUS U OTPE/ICTICHUS, YCTAHOBJICHHBIC COOTBETCTBYIOIIMMHU CTaHIapTaMHU,
a TIPU UX OTCYTCTBHUHM - OOIICTIPUHSATHIC B HAYYHO-TEXHUYECKOU JTUTEpaType.

Ecnmu B moxkymenTe npuHsTa crienuduaeckass TEPMUHOJOTHS, TO B KOHIIE €ro

(mepen CIIUCKOM JIMTEPATyphl) MODKEH OBITH MEepeueHb MPHHATHIX TEPMHHOB C
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COOTBETCTBYIOIIUMH Pa3bsCHEHUSMH. [lepeueHb BKIIOYAIOT B COJEPKAHUE
JIOKyMEHTA.

B xoze nanucanusi paboThI clieyeT 0OpaTUTh BHUMAHUE Ha S3bIK U3JI0KCHUS
MaTepuaia, 0COOEHHO Ha JIEKCHKY, opdorpaduio u myHKTyaruio. Pabora qomkHa
ObITh HAIMCAaHO TPAMOTHO M akKypaTHO. OCHOBHOH TEKCT paboOThl CleayeT
u3JlaraTh HAyYHbIM SI3bIKOM, YETKO, JIOTUYECKH MOcieaoBareNbHo. Ha npoTsxkenun
BCcel pabOThl HEOOXOAMMO COONIOAATh €IMHOOOpa3ue TEPMHHOB, OO03HAYEHUH,
cuMBOJIOB. ClielyeT UCTIOIb30BaTh 0€3IMYHYI0 (OpPMY U3II0KEHHUS MaTepHalla.

[Tpu Hanmcanuu TeKkcTa paboThI HE JOMYCKACTCS IPUMEHSTH:

1) 000pOTHI PA3rOBOPHON peUH, TEXHUIIU3MBI, TPOPECCUOHATTU3MBI,

2) JUISL OJTHOTO W TOTO € TOHSTHUS Pa3IMYHbIe HAYYHO-TEXHUYECKHE
TEPMHHBI, OJIM3KUE IO CMBICTY (CHHOHHMMBI), a TaKXe WHOCTPAHHBIC CJIOBA H
TEPMUHBI PY HATMYUU PABHO3HAYHBIX CJIOB U TEPMUHOB B PYCCKOM SI3BIKE;

3) IIPOU3BOJIbHBIE CII0OBOOOPA30BaHMUS,

4) COKpallleHUsI CJIOB, KpPOME YCTAHOBJICHHBIX MpaBWIaMU PYCCKOH
opdorpaduu, COOTBETCTBYIONIUMHU TOCYJapPCTBEHHBIMH CTaHAAPTaMH, a TakkKe B
JTAHHOM JIOKYMEHTE;

5) COKpalieHuss 0003HAUCHHS SAUHUIl (DM3NUSCKUX BEIUYHMH, €CIIM OHU
ynoTpebsrorcs 6e3 mudp, 3a UCKIIOYSHHEM eAUHUIl (U3HMYECKUX BEIUYMH B
roJIOBKax M OOKOBHMKax TaOMMI] M B pacmm(ppoBKax OYKBEHHBIX 0O0O3HAUYEHUH,
BXOJISIIUX B (DOPMYJIIBI U PUCYHKHU,;

6) 3Haku %, No, a Takxe cokpaieHus pyO., IIT. U T.I., €CIU OHHU
ynoTpeosistores 0e3 udp;

7) MaTeMaTH4YeCKHE 3HaKu 0e3 mudp: =, <, >, +;

8) 3Hak «O» g o0o3HaueHus guameTpa (ClieayeT MHcaTh CIOBO
«auameTtpy). [lpu ykazanum pasmepa WM NpeNeTbHbIX OTKJIOHCHHM IuaMeTpa Ha
YepTeKax, MOMEIICHHBIX B TEKCTE IOKYMEHTA, MepPe/ pa3MEPHBIM YUCIIOM CIICTYET
mucaTh 3HaK «O»;

9) WHJEKCHl CTaH/IAPTOB, TEXHUYECKUX YCIOBHM W JIPYTUX JTOKYMEHTOB

0€3 perucTpalmoOHHOTO HOMeEpa.
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B paboTe nucrnonp3yroTcs TOIBKO OOMICHPUHSITHIC TEKCTOBBIC COKPAIICHUS U
ab6pesuarypsl (PD, mun. py6. u T.m1.). Ecnmu B pabote mpunsita ocobas cucrema
COKpallleHHH CJIOB WM HaWMEHOBaHWM, TO B HEW OJDKEH OBITh MPHUBEAEH
NepeyYeHb MPUHSITHIX COKPALIEHUM C COOTBETCTBYIOIIUMH Pa3bICHCHUSIMH,
KOTOPBIN MOMEMIAIOT MEPE]] CIIUCKOM JIUTEPATYPHI.

Ecim B [OKyMEHTE NPUBOAATCA IMOSCHSIOIIME HAIIWCH, HAHOCHUMBbIC
HETIOCPEICTBEHHO Ha M3rOTOBIISIEMOE U3jienne (HanpuMep, Ha IUIaHKH, TAaOJIWIKH K
9JIEMEHTaM YIPaBJICHUS M T. I.), MX BBIICIAIOT MPUPTOM (0e3 KaBbIUCK),
Harpumep, BKJL., OTKJIL., unm xaBbIYKaMu - €CIM HAIMUCh COCTOUT W3 MUP U
(nn) 3HAKOB.

HanmeHoBaHMS KOMaHJ, PEXHUMOB, CUTHAJIOB M T. M. B TEKCTE CIEAYET
BBIICIIATH KaBBIYKaMu, HanpuMmep, «CurHan +27 BKIIFOYCHOY.

[lepeuens nomyckaeMbix cokpaiieHuit cioB ycrtanonied B 'OCT 2.316.

VYcnoBHbie OYKBEHHbIE O0O3HAUYCHHS, HM300paKEHHUS WM 3HAKH JIOJDKHBI
COOTBETCTBOBaTh  NPUHATHIM B  JICHCTBYIOIIEM  3aKOHOJATEIbCTBE U
rOCyJapCTBEHHBIX CTaHJapTax. B Tekcre 1MokymeHTa Iepea 0O0O03HaYECHUEM
rnmapameTpa JalT €ro MOsSCHEHWE, HanmpuMmep «BpeMeHHOe CONpOTHUBIICHUE
Pa3phIBY Gp».

[Ipn HEOOXOAUMOCTH MPUMEHEHHUS YCIOBHBIX O00O3HAYCHHM, M300paKeHHI
WU 3HAKOB, HE YCTAHOBJICHHBIX JCHCTBYIOIIMMHU CTaHIapTaMU, UX CIEAYyeT
MOSICHSTh B TEKCTE WU B MepeyHe 0003HAYCHUH.

B nmoxkyMeHTe clielyeT HOpPUMEHATh  CTAaHAAPTU30BAHHBIC  EIUHUIIBI
(bu3nYeCcKUX BEIWYWH, UX HAUMEHOBAHUS U OOO3HAYEHUSI B COOTBETCTBUU C
['OCT 8.417.

Hapsany ¢ enununiamu CU, npu HEOOXOIMMOCTH, B CKOOKax YKa3bIBalOT
€VHULIBI PaHEE MPUMEHSIBIIUXCS CUCTEM, PA3PEIIEHHBIX K TPUMEHEHHUIO.

[Ipumenenre B OTHOM JOKYMEHTE Pa3HBIX CUCTEM 0003HaUeHUS (HU3HUIECKUX
BEJINYMU HE JIOMyCKAETCS.

B TekcTe moxymeHTa YMCIIOBBIE 3HAYCHHS BEIMYUH C 0003HAYCHUEM €IMHHII

(bU3MYeCKUX BEJIWYUH U €AUHUIl cueTa clieayeT nucaTh nudpamu, a yucia 6e3
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0003HaueHUsT €IUHUIl (PU3NYECKUX BEIWYMH W EIUHUI] CYeTa OT CIUHUIIBI JI0
JIEBSATH - CJIOBAMH.
Ilpumep:
1 TlpoBecTu HCTIBITAHUS TIATU TPYO, KaXKaasi ATUHON SM.
2 Otob6pathb 15 TpyO 1151 UICTIBITAHU HA JABJICHUE.

Ecau B TekcTe MpUBOAMTCS Psii YMCIOBBIX 3HAYEHUM, BBIPAKEHHBIX B OJIHOM
U TOW K€ eauHUIle (PU3NYECKON BEIMYMHBI, TO €€ YKa3bIBAIOT TOJBKO IOCIE
MOCJICAHETO YHCIOBOTO 3HaYeHus, Hanpumep 1,50; 1,75; 2,00m.

Ecim B TekcTte moKymMeHTa TPUBOAAT JWANA30H YHUCIOBBIX 3HAYCHHUM
(bU3MYECKON BEJIMYMUHBI, BHIPAKEHHBIX B OJTHOM W TOW k€ eauHuIle (PU3NIeCKOn
BEJIMYMHBI, TO 0003HAYCHUE €IUHUITHI (DU3UUSCKON BEIIMUMHBI YKA3BIBACTCS MOCIIE
IIOCJIEAHETO YHUCIOBOI0 3HAYECHHUS TUaIla30Ha.

Ilpumep:

1 Ot 1 no 5mm.
2 Ot 10 no 100xkr.
3 Ot umroc 10 1o munyc 40°C.

HenomyctuMo oTaensaTh enuHUNy (HU3UYECKON BEITUYMHBI OT YHCIOBOTO
3HaucHUS (IIEPEHOCUTh MX HA pasHble CTPOKU WM CTPAHHUIIBI), KPOME CIMHHIL
(bU3NYECKUX BEIWYWH, MIOMEIIACMbIX B TaOJINIIaX, BBIOJHEHHBIX MAITHHOIUCHBIM
CIIOCOOOM.

OxkpyTJIeHHEe YUCIIOBBIX 3HAYCHUN BEJIMYUH JIO TIEPBOTO, BTOPOTO, TPETHErO 1
T. 1. JECATUYHOTO 3HAKA JUIS PA3TUYHBIX THUIIOPA3MEPOB, MApPOK U T. H. W3JCITHMA
OJTHOTO HAaMMCHOBAHMS JOJDKHO OBITh OJWHAKOBBIM. Hampumep, eciaum rpamarus
TOJIIMHBI CTATbHON ropsuekaraHoi jJeHThl 0,25MM, TO BECh s TOJIIHUH JICHTHI
JOJDKEH OBITh yKa3aH ¢ TaKUM K€ KOJUYCCTBOM JECATUYHBIX 3HAKOB, HAIIPUMEDP
1,50; 1.75; 2,00.

JlpoOHBIe YmcIa HEOOXOAMMO TPHUBOJIUTH B BHUAC JNCCITHYHBIX ApoOei, 3a

UCKJIIOYCHHEM pa3MepoB B JI0HMMax, KOTOpbIe ciaeayeT 3anuchiBath 112";1\3",
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[Tpy1 HEBO3MOXKHOCTH BBIPA3UTh YHCIOBOE 3HAYCHHE, B BUE JECATOM APOOH,
JIOMyCKAETCs 3alKChIBaTh B BHJIE MPOCTOW APOOH B OJHY CTPOUYKY Yepe3 KOCYIO
uyepTy, Harpumep. 5/32; (50A-4C)/(40B+-20)

OmneyaTKd, ONMUCKA H JPYrHe€ HETOYHOCTH JOIMYCKAeTCsS MCIPABIATH
HOAYUCTKOM WM 3aKpallMBaHHEM INTPUXOM W HAaHCCEHHEM Ha TOM JK€ MeCTe
UCIIPABICHHOTO TEKCTa PYKOIUCHBIM CIIOCOO0M. TTOBpEXICHUS JIUCTOB, IIOMAPKH

" CJICABI HCIIOJITHOTO YAAJICHUA ITPCIKHETO TCKCTAa HE JOITYCKAKOTCA.

2.2 TpeGoBanus K opopMJIeHHIO IPUMEYAHU I

[Ipumedanuss TpUBOAAT B JOKyMEHTaX, €CIM HEOOXOAMMBI TMOSCHCHHS WIIH
CIIpaBOYHBIC JaHHBIE K COJEPKAHWUIO TEKCTa, TaONuIl WIM TpaduIecKoro
MaTepHana.

[IpuMeuanuss ciaeayeT IOMeNIaTh HEMOCPEIACTBEHHO II0Ce TEKCTOBOTO,
rpaduyecKoro MaTrepuaja uin B TaOIuIle, K KOTOPBIM OTHOCSATCS 3TH IIPUMEUYaHUs,
U TleUaTath C MPOMUCHON OYKBHI ¢ ab3ara.

Ecaun npumeuanue omgHo, To mocie ciioBa «lIpumedanue» cTaBUTCS THpPE U
MpUMEYaHUE IIeYaTaeTCsl TOXE C MPOMUCHOW OykBel. OHO TpUMEYaHHWE HE
HyMepyloT. Heckonbko mnpuMedyaHuii HyMEpylT IO TMOPSAJIKY apabCKUMH
nudpamu. [Ipumedanue Kk TabiauIle MOMENIAIOT B KOHIIE TAOJMIBI HAJ JTUHUCH,
0003Havarone OKOHYaHuEe TaOINIIEL.

Ilpumep:

[Ipumeuanue -

[Ipumeuanus
1
2

25



2.3 TpeGoBaHus K 0(pOPMIIEHHIO CCHLIIOK

B TEeKCTOBOM HNOKYMEHTE JONMYCKAIOTCS CCBUIKM HA JIAHHBIA JOKYMEHT,
CTaHJAPThl, TEXHUYECKUE YCIOBUSA U APYIHE€ JNOKYMEHTHI MPU YCIOBHUH, YTO OHU
MOJHOCTBI0O U OJIHO3HAYHO OINPEACSIOT COOTBETCTBYIOIIME TpeOOBaHUSI U HE
BBI3BIBAIOT 3aTPYIHEHUI B MTOJIb30BAHUU JOKYMEHTOM.

CcblnaTbes cienyeT Ha JOKYMEHT B LIEJIOM WIIM €70 Pa3Jeiibl U MPUIIOKEHUS.

CchulkM  Ha TOApa3fenbl, IyHKTH, TaOJWIBI W WIUIIOCTPAIMd HE
JOMYCKAIOTCA, 32 HCKIIOYEHHEM MOJpa3fesioB, MyHKTOB, TaOJWIl WJUIIOCTPALIMMA
JTAHHOTO JJOKYMEHTA.

[Ipu ccpimkax Ha Apyrue JOKyMeHThl B rpade «OO003HAUCHHE JOKYMEHTa»
YKa3bIBaIOT TAK)KE€ 1 HAMMEHOBAHUE JOKYMEHTA.

[Ipu ccpuikax Ha pa3fesn Uiy NPUIOKEHUE YKA3bIBAIOT €T0 HOMED.

bubnuorpaduyeckue CChUIKM MOTYT OBITb BHYTPUTEKCTOBBIC, MOJICTPOUHBIE
WJIU BBIHOCSATCA 32 TEKCT B «lIpumeuanus».

Ilpumep 6HympumeKkcmogou CColIKu.

M.A. Xononnast B cBoeid MoHorpaduu [IIcuxonorust MHTEIIEKTA:
napajaokcel uccnegoBanus. - Tomck: M3a-Bo Tom. Yu-Ta. Mocksa: U3n-
B0 «bapcw, 1997. - 392 ¢. - C. 33-48].

[ToxcTpoyHbIE CCHUIKM MEYATarOT 4epe3 OAWH MHTEpPBaJ HA TOM CTpaHULE, K
KOTOPOM OHU OTHOCSITCA 0€3 MEPEHOCOB Ha JIPYTyI0 CTPAHUILY WUIIU 00O0POT JIUCTA,
HaynHas ¢ nudpsl 1, uau gaetTcs eauHas HyMepalus CChIJIOK 1o Bcel pabore. [pu
MCIIOJIb30BaHUU B pab0OTE rOCy/1apCTBEHHBIX JIOKYMEHTOB PEKOMEHAYETCSI B TEKCTE
yKa3aTh UX Ha3BaHMS, a B CCBUIKE - HEOOXOJMMBIC CBEIEHUS 00 W3AaHUAX, TJIE
OITyOJIMKOBAHBI 3TU JJOKYMEHTHI.

[Ipu ucnonp30BaHUU COOPHUKOB HAYUYHBIX TPYJOB, B TEKCTE PEKOMEHAYETCS
yKazaTh (paMWIMIO W WHUIMAIBI aBTOpa CTaThW, W €€ 3arjiaBhe, a B CCHUIKE —
HEO0OXOMMbIC CBEJICHUS O COOPHUKE.

Ecnu B TekcTe paboThl yKa3bIBA€TCsl TOJBKO aBTOP MPOU3BEIICHUS, B CCHUIKE

CJIEIyeT NaTh BCe HEOOXOuMBbIe OUOIMOrpaduIecKrue CBEICHNU.

26



[Tpu Hanmuuuu B paboTe HECKOJIBKUX CCHIJIOK HA OJHO U TO K€ NMPOU3BEACHHE
€ro MOJIHOE ONKCAHKE JAat0T B IEPBOI CCHUIKE.

B MOBTOPHBIX CCBUIKAX MPUBOAST TOJNBKO (paMUIIMIO M WHHUIMAIBI aBTOpa U
(uyn) 3arnaBue NPOU3BEACHUS U COOTBETCTBYIOIUE CTPAHUIIBL.

JlomyckaeTcsi COKpallleHHue IJIMHHBIX 3arjlaBUil IMyTeM 3aMEHbI OIMyIICHHBIX
CJIOB MHOTOTOYHEM.

Ecnu Ha ogHO# cTpanuie paboThl Jar0T NOJAPS HECKOJIBKO CCUIOK Ha OHY
paboTy, TO IpU MOBTOPHBIX CCBHIJIKAX MPHUBOAAT ciioBa «Tam jxe» C yka3aHuem

CTpaHHMIIbI (HOMEp TOMa, BBIITYCKA UJIM YACTH).

2.4 TpeboBaHusi K 0()OPMJIEHUIO CHOCOK

Eciu HeoOXoauMO TOSCHUTH OTHACNIbHBIC JIaHHBIC, TMPUBEACHHBIE B
JOKYMEHTE, TO 3TH JaHHbIE CTOUT 0003Ha4YaTh HAJl CTPOUYHBIMU 3HAKaMU CHOCKH.

CHOCKH pacroJiararoT ¢ ab3aiHoro oTcTymna B KOHIIE CTPAaHMIIbI, Ha KOTOPOi
OHM OOO3HAUEHBI, U OTIENAIT OT TEKCTa KOPOTKOM TOHKOW TOPU30HTAIbHOU
JUHUCH C JIEBOW CTOPOHBI, @ K JAHHBIM, PACIOJOKEHHBIM B TaOJHIle, B KOHIIC

TaOJIUILBI HAJ JIMHUEH, 0003HAYEHHON OKOHYAHUE TaOIHIIEI.

Ilpumep:
Tabnuna 1 - HaGopel JaHHBIX, UCTIONB3YEMBIX Ul pacleyaTKu
Haznauenue CranpapTHoe UMs HcnonezyeMoe ycTpoicTBO
e HEE}EIZX::;I;HHMI SSSSSY Teuataromee ycTpoiicTBo?

Z[J'ISI pacneyaTku BO BpEMs

PPPPPPP Teuararomiee ycTpoiicTBo?)
BBITIOJTHCHH A IPOTrPaAMMBbI

D YIms SSSSS nomkHO 6BITH 3a1aHO TpH HacTpoiike OC.
2 s ymenbiienus mpoctoeB [[I1 wu3-3a omeparuii BBOJA- BBIBOJAA MOMXKET OBITh
WCIIO0JIb30BaHa MarHUTHAs JICHTA.

3HaK CHOCKHM BBINOJHSIOT apabCKUMH HudpamMu HEMOCPEACTBEHHO IOCHe
TOTrO CJIOBA, YMCJIA, CUMBOJIA, MPEIJIOKEHUSA, K KOTOPOMY NAETCS MOSCHEHUE, U
Iepel TEKCTOM MOSICHEHUS.

3HaK CHOCKM BBINOJHSIOT apaOCKMMU LU(PpaMH M MOMELIAIOT HAa YPOBHE

BepxHero oodpesa (MHAekca) mpudra.
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Ipumep:
« ... Ayrentudukarms b ...»

B xonie AOKYMCHTaA CJICAYromasa 3almncChb:

! TIposepka B cucremax 6€301ACHOCTH TOB30BATENsA TOT JIM OH, 32 KOTo cebst

BBLIAET

HYMepaL[I/IH CHOCOK CKBO3Has B IIpEAcIaX BCCTO JOKYMCHTA.

2.5 TpedoBanusi kK 0poOpMJIEHUIO PUCYHKOB

Bce wutioctpanuu, ucnosias3yeMmbie B paboTe (CxeMbl, rpaduku, JuarpaMMsl,
doTorpaduu, yepTeKU, KOMIBIOTEPHBIC pACHEYaTKH), UMEHYIOTCS PUCYHKaAMHU.
Nnmroctpauiii MOTYT OBITh B KOMITBIOTEPHOM HCIIOJIHEHUH, B TOM YHUCJIE U
1nBeTHbIC. PuUCYyHKHM creayeT HyMmepoBaTh apaOCKuMu LHUdpaMud CKBO3HOU
HyMmepauuen. Mimoctpain UMET MOAPUCYHOUHBIN TEKCT, KOTOPBIM COCTOUT U3
HOMEpa PUCYHKA U €ro Ha3BaHusl. [1opuCyHOUYHBIN TEKCT pa3MeIiaeTcs Mo [EHTPY
TEeKCTa. B KOHIIe HOMEpa U HAMMEHOBAHUA WIUTIOCTPALIMY TOYKA HE CTABUTCS.

Ilpumep:

Pucynoxk 2 - [Ipunrep

Nnmoctpanyu (ueptexu, rpaduku, CXembl, JuarpaMmmbl, GOTOCHUMKH U T.1.)
ClIeAyeT pacrosiaratb B IOSCHUTEIBHOM 3aMMCKE HEMTOCPEACTBEHHO IOCIE TEKCTA,
B KOTOPOM OHM YIIOMHUHAIOTCSl BIIEPBBIC, WM HA Cleayroulen crpanune. Ha Bce
WIUTFOCTPAIUH JIOJDKHBI OBITh TAaHBI CCBIIKH B TeKCTE (...Ha pucyHke 1).

Ueptexu, rpaduku, TuarpaMMbl, CXE€Mbl, IMOMEIIAEMbIE B TEKCTE, JOJIKHBI
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COOTBETCTBOBATH TPeOOBaHUAM rocyaapcTBeHHbIX ctanaaptos ECKI.

Wnmoctpanu Kakoro MpuiIokeHus: 0003HAYaloT OTIEIbHON HyMepaluei
apabckumu nudpamMu ¢ go0aBiIeHUEM Mepen Iudpol 0003HAYCHUS TPHIIOKEHHUS
(Pucynok A.1).

Wnmoctpanyu, npu  HEOOXOAMMOCTH, MOTYT HMMETh HAaWMEHOBAaHUE U
HOSICHUTEIIbHBIC TaHHbIC (TOJAPUCYHOYHBIN TEKCT).

CnoBo «PucyHOK» W HaUMEHOBAaHHE TIOMEIIAIOT TMOCIE TMOSACHUTEIBHBIX

AaHHBIX W pacCIiojararoT CJICAYIOIINUM 06p330M:

OBIACTBb PUCVYHKA

1 - BXoOHbIE KaHAJIBL, 2 - BBIXOJHBIE KaHAJbI; 3 - TA0IUIIBI 0a3bl JaHHBIX

Pucynok 3 — HaumenoBanue pucyHka

JlormyckaeTcsi HE HyMepoBaTh MEJKHE HWILIOCTpanuu (MEJIKHE PHUCYHKH),
pPa3MEILICHHBIE HEMOCPEJACTBEHHO B TEKCTE M HAa KOTOpPHIC B JAJbHEWUIIEM HET
CCBLIOK.

Eciau B TekcTe MJOKyMEHTa MMEETCs WILTIOCTPAIMs, Ha KOTOPOU M300pa’keHBI
COCTaBHbIC YaCTH W3JENIUS, TO Ha ATOM WUIIOCTpAIlMU JOJDKHBI OBITh YKa3aHbI
HOMEpa MO3UIHUM ATHUX COCTAaBHBIX YacTEd B Mpelesiax JaHHOW WJUIIOCTPALUH,
KOTOPBIE  pPAcCIOJIarat0OT B BO3PACTAKOLIEM  MOPSAKE, 34  HUCKIOUYEHUEM
MOBTOPSIIOIIMXCS MO3ULNM, a JJI JIEKTPO- U PAJAMOIIEMEHTOB — IMO3ULMOHHBIC
0003HaYCHUS, yCTAaHOBJICHHBIC B CXeMaX JJAHHOTO M3/SIIHSI.

HckmoueHne COCTaBJSIIOT BJEKTPO- W PAJAMOIIEMEHTHI, SIBIAIOLIAECS
OpraHaMy PEryJIMPOBKU WJIM HACTPOUKH, JUISI KOTOPBIX (KpOME HOMEpa MO3HIINHN)
JIOTIOJIHUTENIBHO YKa3bIBAOT B IIOAPUCYHOYHOM TEKCTE HA3HAYCHUE KaXKIOU
peryJIMpOBKM M HACTPOWKM, TO3UIMOHHOE OOO3HaYeHHWE U HAJAINUCH Ha
COOTBETCTBYIOIIEH JIAHKE WJIM TTAHEIIH.

Jonyckaercs, mpu HEOOXOIUMOCTH, HOMEp, NMPHUCBOCHHBIM COCTAaBHOM 4YacTU

H3JCIINA Ha WJIIOCTpAlK, COXPAHATD B IIPCJACIaX NOKYMCHTA.
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VYkazaHHble JaHHbIE HAHOCAT Ha wumoctpanusax cornacHo ['OCT 2.1009.

Ha mnpuBOIMMBIX B JOKYMEHTE 3JEKTPUUECKHX CXEMaX OKOJIO KaXKJOro
BJIEMEHTAa  YKa3bIBAlOT €ro  TO3MIUOHHOE O0O3HAYeHHE, YCTAHOBJIEHHOE
COOTBETCTBYIOIIMMHU CTaHAApTaMu, © TpH, HEOOXOIUMOCTH, HOMHHAIBHOE

3HAa4YCHHUC BCIIMYNHEI.

2.6 TpeboBaHusi K 0()OPMJIEHUIO TAOIHUIL

[Hudpopoit marepuan aoxkeH oGOpPMIATHCS B Bujae Tabiuil. TaOuuiipl
IPUMEHSIOT IJIs Jy4lIed HarJISIIHOCTU M yI00CTBa CpaBHEHMs mokazarened. Ha

BCE€ TAOJIUIIBI JOJKHBI OBITh CCHUIKH B TEKCTE PaOOTHI.

Tabmuia -

HOMEp Ha3BaHHE TaOJIUIIBI

I'onoBka 3aroyioBKU rpad
MO/A3aroJIoBKU rpad
CTPOKHU (TOPU30HTAJIbHBIE PSJIbI)
\ N
Y Y
bokoBuk I'pacer

(rpadbl 151 3arOIOBKOB CTPOK)  (KOJIOHKH)

Ha3panue Tabmuipl, IpU €ro HaJIMYUH, JOJDKHO OTpaXkaTb €€ COJepKaHue,
OBITh TOUHBIM, KPaTKUM. 3aroJ0BOK pacroJiaraeTcsi Haja TaOIuIleH, 3aMChIBACTCS
CTpOYHBIMH OyKBaMH (KpoMe€ MepBOM MNpOnucHOM) 0e3 Touku B KoHue. llpu
MEePEeHOCE YacTH TAONHIIBI HA Ty K€ WIM JAPYTHe CTPAHUIIBI HA3BaHUE MOMEIIAIOT
TOJIBKO HaJl IEPBOM YaCThIO TAOIUIIBI.

TaOnuipl, 3a UCKIIOYEHUEM TaONMUI[ MPWIOKEHUH, CIeAyeT HyMepoBaTh
apabckumu 1udpaMu ckBo3Hor Hymepanuei (Tadauma 1).

Tabnuipl KaXJa0ro MPUIOKEHUS 0003HA4YaloT OTACIBHOM HyMmeparuen
apabckumu mudpamu ¢ godaBiIeHuEeM mepen Mubpoil 0003HAUYCHUS MPUIIOKEHUS

(Tabmuma B.1).
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Ha Bce Tabmuiel JOKyMEHTa JOJDKHBI OBITh MPUBEIEHBI CCHUIKM B TEKCTE
JOKYMEHTa, TMpHU CCBUIKE CIEAyeT MHCAaTh CJIOBO «TablMIa» C yKa3aHUEM ee
HOMeEDA.

3aronoBku rpad U CTPOK TAONUIBI CIEIyeT MUCATh C MPOMUCHON OYKBBHI, a
MO/3arojioBKA rpad - €O CTPOYHOM OYKBBI, €CIM OHHU COCTAaBJISIOT OJHO
NPEJIOKEHHE C 3arojIOBKOM, WM C TMPOMHCHOW OYKBBI, €CIM OHHU HMMEIOT
CaMOCTOSITENIbHOE 3HaUeHue. B KOHIIE 3aroJ0BKOB M MO3aroJ0BKOB Ta0IHIl TOUKH
HE CTaBAT. 3aroJIOBKHU M MOJ[3ar0JIOBKHU Tpad yKa3bIBalOT B €JMHCTBEHHOM YHCIIE.

TabGnu1s! cieBa, cripaBa U CHU3Y, KaK IPABUIIO, OTPAHUYHUBAIOT JIMHUSMHU.

Pa3nensiTe 3arojoBKM W TOA3aroJiOBKM OOKOBHMKA W rpad AuaroHaJibHBIMHU
JMHUSIMU HE JOIYyCKaeTCS.

['opusoHTanpHBIC W BEPTUKAIBHBIC JIMHWAW, pPAa3TPAaHUYUBAIONIAE CTPOKHU
TaOJHIIBI, JIOMYCKAETCs HE MPOBOAUTH, €CIM HUX OTCYTCTBHE HE 3aTPyIHSET
M0JIb30BaHUE TaOJIUIICH.

3aronoBku rpad, Kak MpaBUIIO, 3aMKUCHIBAIOT MapauIeTbHO CTPOKAM TAOJIHIIBI.
[Ipy  HeoOXOAMMOCTH  JIOMYCKAeTCsl  MEPHEHAMKYJISIPHOE  PaCIOJIOKEHUE
3aroJoBKOB rpad.

BricoTa cTpok Tabiuilbl JOKHA OBITH HE MEHEE SMM.

Tabnuiry, B 3aBUCUMOCTH OT €€ pa3Mepa, MOMENIAatoT Mo TEKCTOM, B KOTOPOM
BIIEPBBIC JaHA CChUIKAa Ha HeEe, WJIM Ha CICAyIOUIed CcTpaHWIe, a TMpu
HEO0OXOMMOCTH, B IPWIOKEHUU K JOKYMEHTY.

JlomyckaeTcss moMemiarth TaONMIly BIOJb JJIMHHOW CTOPOHBI JIMCTa
JTIOKYMEHTA.

Ecnu ctpoku unm rpadsl TaOIUIBI BRIXOIAT 32 (POpMAT CTPAHUIIBI, €€ JIETSAT
Ha YacTH, MOMEIIasl OJHY YacTh IOJ APYrOW WM PSIIOM, TIPU ITOM B Ka)XJaOu
YacTH TaOJUIIBI OBTOPSIIOT €€ TOJOBKY M OOKOBUK.

[Ipyn nenmenun TaOIUIBI HAa YaCcTU JOMYCKAETCS €€ TOJIOBKY WM OOKOBHK
3aMEHATH COOTBETCTBEHHO HOMEPOM Tpad U CTPOK.

[Ipu sTOoM HyMepyroT apabckumu nudpamu rpadpl U (UIU) CTPOKU TEPBOU

YacTHU TaOJHUIIBL.
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CrnoBo «Tabnuia» yka3sIBalOT OJMH pa3 ClIeBa HAJ MEPBOM YaCThIO TAOJIUIIHI,

HaJ JPYrUMH 4YacTsaMu mumyT cinoBa «lIpomomkeHue TabmuIpDy € yKazaHUEM

HOoMepa (0003HaYCHUS) TAOIHITBI.

Ilpumep:

Tabnuua 1 — Jlunamuka u cTpykTypa cOOCTBEHHOTO KanmuTasia

CyMmMma, ThIC. pyo0. Crpykrypa, %
Hcrounuxk Ha Ha OTKJIOHEHHE Ha Ha Ortx10-
KaliyuTalia Ha4daJio KOHCI] abco- OTHOCH- Ha4daj1o KOHEI HCHJITIC
roga roga JIOTHOC TCJIBHOC, % roga roaa
Yerasisiit | 45000 | 10000 - . 328 | 249 7,9
KaruTall
PesepBibiit | 9550 | 1825 | +325 +21,7 4,9 46 -0,3
KaruTrall

[Tponomxenue Tadauibl 1

[oonycmum, umo 30ecw oxazancs xoney cmpanuywi]

Cymma, ThIC. pYO. Crpykrypa, %
HcTounuk Ha Ha OTknoHeHne Ha Ha 0 i
KalimMTallia Ha4daJio KOHCI] abco- OTHOCH- Ha4daj1o KOHCI] TII0
HCHHUC
roga roga JJFOTHOC TCIIBHOC, % roga roga
Alodasoutbiit |4 755 | 15075 | +3350 +28,6 384 | 37,6 0,8
KaliuTall
Hepacnpene-
néHHas 7275 | 13200 | +5925 +81,4 23,9 32,9 +9,0
pUOBLITH
Hroro 30500 | 40100 | +9600 +31,5 100,0 100,0 0,0
Yucna B Tabiuuax, wuMeOmuye Ooyblle YEeThIPEX 3HAKOB, JOJDKHBI

MO/IPA3IETATHLCA Ha KJIAcChl (MO TpU HU(PHI B KaXJIOM) C MHTEPBAJIIOM B OJUH

npo6en (5 126 700). Iudper pacmonararoTcsi Tak, 9TOOBI KJIACChl YUCEN B OJTHON

rpade ObUIU PACIIOIO0KEHBI TOYHO OJIMH MO APYTUM.

Tabnuibl ¢ HEOOJIBITUM KOJIMYECTBOM Tpad AOMYCKAETCS JEIUTh HA YacTH U

MOMEIIATh OJIHY YaCTh PAJOM C IPYTrOl HA OJHOW CTPAHMUIIE, IPU 3TOM MOBTOPSIIOT

TOJIOBKY TaOJHUIIBI.

Ilpumep:
Huamertp Muamertp
Macca 1000 . Macca 1000 .
CrepxHs CTEpPIXKHS
. CTaJIbHBIX . CTaJbHBIX
KpeTneKHOH N KpeneKHOH .
mano, Kr maio, Kr
JIeTalld, MM JIeTalli, MM
11 0,045 2,05 0,192
1,2 0,043 2,50 0,350
14 0,111 3,50 0,553
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I'pady «Homep mo mopsaky» B TaOmUIly PEKOMEHIYETCS HE BKIIIOYATh.
Hymepamus rpadg tabmuubl apabckumu nudpamu JOMyCKaeTcs B TEX Clydasx,
KOTJ]a B TEKCTE JIOKyMEHTa MMEIOTCSA CChUIKM HA HUX, IPU JIEIEHUN TaOIUIBI HA

4acTH, a TAKXKE MIPH NIEPEHOCE YaCTH TAaOJIUIbI HA CIELYIOIIYI0 CTPAHULLY.

Ilpumep:
YV cIIOBHBIN Macca,
D L L1 L2 KT, HE
Tpoxoa ooJiee
1 2 3 4 5 6
50 130 160
80 210 170

Ecau Bce IMOKAa3aTCJIn, IIPUBCACHHLIC B rpa(bax T3.6J'II/IHI>I, BBIPA’KCHEBI B OJHOM
U TOH KE€ CIMHMIIC (bHSH‘IGCKOI?I BCIIMYHUHBI, TO €€ 0003HaUCHHUE H€06XOI[I/IMO

MOMeIATh HaJl TaOJIUIIEeH CripaBa, a MpH JICJICHUH TaOJUIIbl HA YACTU — HaJl KaXKI0U

€€ 4aCTbIO.
Ipumep:
3HaveHue
HaumenoBanue nokazarens
B pexume 1 B pEKUME 2
1 Tox kostekTopa, A 5, HE MeHee 7, He Ootee
2 HanpspxeHue Ha KoJuiekTope, B - -

Ecnu B OonbpmmHcTBE rpad Tabauiibl TPUBEICHBI MOKA3ATENN, BRIPAYKEHHbBIC B
OJIHAX W TeX e eAUHHIAX (PU3UYECKHX BEIWYUH (HAmpUMEpP, B MUJUIUMETpaX,
BOJIbTaxX), HO HMEIOTCA Tpadbl C TMOKa3aTeNsIMH, BBIPAKEHHBIMU B JIPYTUX
eAuHUIAaX GU3NUECKUX BEJIUYNH, TO HaJl TAOJIUIICH ClielyeT M1ucaTh HAMMEHOBAHUE
npeo0Iaaomiero mokaszareiss U 00O03HaueHHEe ero (U3MYECKON BEITUYHHBI,
Hanpumep, «Pa3mepel B MuwummMmerpax», «HampsbkeHue B BoJIbTax», a B
MO/3aroJIOBKax OCTAJIbHBIX Tpad) MPUBOAUTH HAMMEHOBAHHWE TMOKa3aTenen u (WH)
0003HaYCHUS IPYTUX SAUHUL] PU3NUESCKUX BEITUYHH.

JInst cokpamieHusi TeKCTa 3arojOBKOB M TOJ3arojoBKOB rpad OTIeIbHbIE
MOHATUS ~ 3aMEHAIOT  OyKBEHHBIMH  OOO3HAUEHUSMH,  YCTAaHOBJICHHBIMU
['OCT 2.321, wnu apyrumu 0003HAYEHUSMH, €CIM OHU TOSICHEHBI B TEKCTE WITH
IIPUBEIEHBI HA WILTIOCTpauusax, Hanpumep D - nuamerp, H - Boicora, L - mimna.

[TokazaTenn ¢ OMHMM W TE€M >X€ OyKBEHHBIM O0O3HAUEHUEM TPYIIUPYIOT
MOCJIEIOBATENBHO B MOPSAKE BO3PACTAHUS HHIEKCOB B COOTBETCTBUU C PUCYHKOM.
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OrpannuuTenbHbIE CIOBa «0oyeey», «He 0oliee», «MEeHee», «HEe MEHee» U JIp.
JIOJKHBI OBITH MTOMEILIEHBI B OJTHOM CTpOKE MK rpade TaOauibl ¢ HAUMEHOBAHUEM
COOTBETCTBYIOLLIETO IOKAa3aTelsl Mocie 0003HAUYEHUsl €ro €IMHULBI (PU3HYECKOU
BEJIMUMHBI, €CITU OHM OTHOCATCS KO Bceil cTpoke uiu rpade. [lpu stom mocne
HAaUMEHOBAHHUS MOKA3aTellsl epesl OrPaHUYUTEIbHBIMU CJIOBAMHU CTABUTCS 3arisTas
B COOTBETCTBUU C PUCYHKAMH.

O0o3HaueHus, TPUBEIEHHBIE B 3arojioBKax rpad TaOIWIbI, JTOKHBI OBITH
HOSICHEHBI B TEKCTE WM rpapuueckoM MaTepuane JOKyMEHTa.

TexcT, MOBTOPSIOLIUIICS B CTPOKAX OJHON M TOM ke rpadbl U COCTOSIINMA U3
OJIMHOYHBIX CJIOB, YUEPEIYIOMINXCS C MUPpaMu, 3aMEHSIOT KaBBIYKAMHU.

3aMeHATh KaBblYKaMU MOBTOPSIOLIMECS B TaOIuUIe HUPPbI, MATEMaTUYECKHE
3HAaKW, 3HAKW TMPOILEHTA W HOMepa, O0O3HaueHHWE MapOK MaTepHalioB U
TUIIOPA3MEPOB  M3AENUN, O00O3HAuUE€HUS  HOPMATUBHBIX JOKYMEHTOB  HE
JIOITYCKaeTCsl.

[Tpr OTCYTCTBUM OTAETBHBIX JAHHBIX B TAONHUIIE CIEAYET CTaBUTHh MPOUYEPK
(Tupe).

[lpu yka3anumm B TaOIMIIAX TMOCIEAOBATEIBHBIX HWHTEPBAJIOB YHCEN,
OXBaTBIBAIOIIUX BCE YMCIIA psAda, UX CIEAYeT 3anuchiBaTh: «OT ... J10... BKIIOU.»,

«CB ... [0 ... BKIIIOY.» B COOTBETCTBUU C PUCYHKOM.

Ilpumep:
Jlnamna3oH TeMiiepatyp MakcumanbHbIi HomuHaneHbII
(8 0C) HarpeB Tela TOK, A
Ot 10 go 20 Bk 400
Cll»12»
»12» 14 » ) ]
12 900

2.7 TpeboBaHust K 0()OPMJIEHUIO CIIMCKA JTUTEPATYPbI

CHucok JOJDKEH WMETh CKBO3HYIO TOPSJIKOBYIO HYMEpAIlUI0 JTOKYMEHTOB,
BKJIFOYCHHBIX B HETO.
CBenennsi 00 MCTOYHMKAX HYMEpYIOTCs apabckumu nudpamu 6e3 TOYKU U

rneyaTaroTCia C 3638,LIHOFO OTCTYyIIA.
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Haubonee pacnpocTpaHeHHBIM CHOCOOOM SIBIsieTCsl anaBUTHBIM CIIOCOO,
Opu KOTOPOM ONUCAHMS KHUT W CTaTed pacmosaralorcsi B oOmiem asndaBuTe
(dbaMuIHii aBTOPOB M 3arjiaBUi KHUT U CTaTeH.

JIuTepaTypa rpynnupyercs B CIIACKE B CIEAYIOLIEM ITOPSIKE:

1)  HopmaTHBHO-TpaBOBble akThl: KoHcTuTyius P®, 3akoHbI, yKa3bl
[Ipesunenra P®, mocranoBiieHUs TpaBUTENbCTBA PP — B XPOHOJIOTHYECKOH
IIOCJIEN0BATEIBHOCTH;

2)  BEIOMCTBEHHBIC IIPaBOBbIE aKTbI B XPOHOJIOTHYECKOMN
MIOCJIEN0BATEIBLHOCTH;

3)  MoHorpadwuueckas U yudcOHas JTUTepaTypa;

4)  cTaThu W3 KypPHAJIOB U T'a3€T;

5)  craructuueckue COOpHUKH B XPOHOJIOTHYECKOU
IIOCJIEIOBATEIBHOCTH;

6)  IOKYMEHTBI U MaTepHajbl TOCYJIAPCTBECHHBIX APXUBHBIX YUPEHKICHHIMA
— B XPOHOJIOTHYECKOM MOCJIEN0BATEIBHOCTH;

7)  KHWIHU M CTaThU Ha PYCCKOM SI3bIKE B al(paBUTHOM TOPSIKE;

8)  KHHIHW M CTaThbU Ha HHOCTPAHHBIX S3bIKaX B aj(aBUTHOM ITOPSJIKE.

Ecnu wucnons3oBaH B paboTe DIIEKTPOHHBIM JOKyMEHT W3 VHTepHera, B
MCTOYHUKE OIMYyOJIMKOBAHUS YKAXKUTE aIpec cepBepa Win 0a3bl TaHHbBIX.

BbIMONHSIETCS CHOUCOK JMTEpAaTypbl M CCBUIKM Ha HEro B TEKCTE IO
I'OCT 7.32.

Omnucanue MeKTpOHHBIX pecypcoB pernamentupyercs ['OCT 7.82- 2001.

[Ipumepsl onucaHus TUTEPATYPHBIX UCTOUYHHUKOB B [Ipriioxxenun M.

2.8 TpeboBaHusi K 0()OPMJIEHUIO IPUJIOKEH U

Marepuan, IONOJHSIOMMN TEKCT JOKYMEHTA, JOMYCKAeTCA IIOMENaTh B

IMPHIIOKCHUAX.
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[TpunoxxeHussMu MOTYT OBITh, HampuMep, rpa@uuecKuil MaTepua, TaOIULbI
Oonpmoro (Gopmara, pacueThl, OMHCAHMS amnmapaTypbl U HPUOOPOB, OMUCAHUS
NITOPUTMOB U MIPOTpamMM 3ajiad, peraemMbix Ha OBM u 1. 1.

[Tpunoxxenne oQOPMIAIOT, KaKk NPOAODKEHHE TaHHOTO JOKYMEHTa Ha
MOCJIEYIONINX €T0 JINCTAX WM BBITYCKAIOT B BUAE CAMOCTOSTEILHOTO JOKYMEHTA.

B TekcTe nokyMeHTa Ha BCe MPUIIOKEHUS JOJKHBI ObITh IaHbI CCHLIKH.

[TpunoskeHus pacmonaraioT B HOPSAIKE CChIJIOK Ha HUX B TEKCTE JOKYMEHTA.

Kaxnoe mpuinoxeHue cieyeT HauuHAThb C HOBOM CTpaHUIbl yKa3aHHEM B
IIPaBOM BEpPXHEM YIJIy CTPAHUIBI HaJ 3aroioBkoM cioBa «lIpunoxenue» u ero
o0o3HaueHus. [lpuinoxkeHus o0003HA4YalOTCA 3aryiaBHbIMU OyKBaMH PYCCKOTrO
andaBuTa, HauMHas ¢ A, 3a HCKIIoYeHueM Oyks E, 3, I, O, U, b, bl, b. 3aronoBox
3alMCHIBACTCSI CHMMETPUYHO OTHOCHUTEIBHO TEKCTa C TPOMHCHONW OYKBBI
OTJENIbHON cTpokoi. Touka B KOHIIE 3ar0JI0BKa HE CTaBUTCSI.

JlonyckaeTrcsi 0003HaueHue NPUIOKEHUN OyKBaMU JIATUHCKOTO andaBuTa, 3a
uckimoueHneM OykB | m O, mocie NOJHOTO HCIHONb30BaHUA OYKB PYCCKOrO
ancdapuTa.

B ciy4ae momHOro MCmosib30BaHusA OYKB PYCCKOTO M JJATUHCKOTO ajiaBUTOB
JomycKaeTcsi 0003HaYaTh MPHIIOKEHUS apaOCKuMu 1udpamu.

[Ipunoxenusi, Kak TPaBWIO, BBHINOJHAIOT Ha Juctax ¢Gopmata Ad.
JlomyckaeTcst opopMiIsTh IPHIIOKEHHUS Ha ucTax popmata A3, Adx3, Adx4, A2 u
Al o I'OCT 2.301.

[IpunoxeHuss AOHKHBI UMETh OOLIYI0 C OCTaJIbHOW YacTbhlO JOKYMEHTa
CKBO3HYIO HyMEpaIfio CTPaHUII.

Bce npusoxxeHust TOJKHBI ObITh MEPEUUCIICHBl B COAEP)KAHUU JOKyMEHTa

(mpu HaTMYKMHK) C YKa3aHUEM X HOMEPOB U 3ar0JIOBKOB.
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2.9 Odopmienne rpaguueckoil 4acTu
2.9.1 TpeGoBanus k rpaduyeckoii yacTu

['padrueckas yacTh MpoeKTa BBHIMOIHSAETCS HA HucTax Gopmara ot A4 1o A2
B 3aBHCHMOCTH OT pa3MepoB 0JI0Kka B NOJHOM cooTBeTCTBUU ¢ ['OCTamu eguHoM
cucTeMbl  KOHCTpykTOpckoil — mokymentauuu (ECK]l), enuHoit cuctemsl
texHonornyecko aokymentauuu (ECT/I). I'padmueckas yacTh mpPOEKTa MOMKET
coZiepKaTh clieayrole Marepuaibl (B 3aBucuMoctd oT TeMbl BKP): ueprexwu,
CXEMBbI, aJITOPUTMbI, TAOJIUIIBI.

O0s13aTeIBHBIMU JTUCTAMHU SIBISFOTCSL:

- DIeKTpuyecKas NPUHIMINAIbHAS CXeMa YCTPOMCTBA

- TpaccupoBKa Ie4yaTHoOM miaThl yCTPOUCTBA

- COOpouHBIN YepTEXK NEUATHOM JIaThl YCTPOHCTBA

B coctaB rpadguyeckoil 4acTu JOJKHBI OBITh BKJIFOUEHBI TOJIBKO TE€ JIUCTHI,
KOTOpble OyayT HEOOXOIUMBI MPHU 3allUTe MPOEKTa sl OOBSICHEHHUS OOIIEro
MPUHIMIIA TOCTPOECHMS CBOEH 3a7auu U crioco0a ee peann3aium.

UepTexkn JOMKHBI OBITH BBIMIOJIHEHBI B COOTBETCTBUU C TpPEeOOBAHUAMHU
ECKJI. OcuHoBHas w©Hammuch s deprexxed m  cxem [OCT 2.104-96
(ITpunoxxenue B), muaun yepreska FOCT 2.303-96.

UepTtexxu BBIBOJSATCS HA JIMCTaX Oymaru ¢ moMmoleto npunrepa. Jlomyckaercs
BBITOJIHATh YEPTEXKM KapaHIAIIOM WM Tyliblo. Pa3pemaercss HCHoiab30BaTh
LBETHBIC WJUIIOCTPALMA U PUCYHKHU, HE OTHOCSIUUECSH K CTAaHAAPTHBIM YEPTEKAM
unu cxemam. OdopmiieHne rpaguyeckoi 4acTu JOJDKHO OBITh SICHBIM, YETKUM U

AKKypPaTHBIM.

2.9.2 OdopmiieHue IEKTPUIECKHX CXEM

[IpaBuna  BbimosHeHWss W OGOPMIICHUS  DJIEKTPUYECKUX  CXEM
pernmaMmeHTupyroTcsi cranmapramu ceapmort rpynmel ECKI[ (I'OCT 2.701-84,
['OCT 2.702-75).
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OOo3HaueHWe Lened B BJIEKTPUUYECKUX CXEMax MPOU3BOJUTCA IO
['OCT 2.709-89, 6yxkBeHHO-IIM(POBbIE 0003HAYEHUSI B IJIEKTPHUUECKHX CXEMax —
no 'OCT 2.710-81.

JIuHuM Ha cxemax BCEX THUIOB MPOBOASATCS B COOTBETCTBUU C IPABUIIAMM,
ycranoBieHHbIMUA ['OCT 2.303-68 u I'OCT 2.721-74,

CxeMbl BblYEpUMBAIOTCS 0€3 coOMOAeHUs Maciutada, JeWCTBUTEIIbHOE
IIPOCTPAHCTBEHHOE PACIOJIOKEHNE OCHOBHBIX YaCTEW U3/IENINs HE YUUTHIBAIOT WUJIN
YUYUTBIBAIOT MPUOIIMHKEHHO.

Ha cxemax, Kak TIpaBWIO, WCHOJIB3YIOTCS CTaHIAPTHBIE YCIOBHBIC
rpapuueckue ob6o3HaueHuss (YI'O). Ilpu BBINOJHEHMH CXE€M Ha OOJBIIMX
¢opmarax Bce YI'O nponmopuuMOHANBHO YBEIMYMBAIOTCS IO CPaBHEHHUIO C
IIPUBEICHHBIMU B CTAaHAApPTaxX pa3Mmepamu. PasMelieHne ux Ha cXeme JOJDKHO
o0ecnieunBaTh Haumbojee MPOCTOW PHUCYHOK CXEMbl, C HAWMEHBLIUM YHUCIOM
U3JIOMOB M NEPECEUEHUN JIMHUM CBSA3U, IPU COXPAHEHUH MEKIY I1apajuleIbHBIMU
JUHUSIMA pacCTOsSsHUSL HEe MeHee 3 MM. JIluaum cBsizu m YI'O BBITOTHSAIOTCA
JUHUSMM OJHOM M TOW ke TonumuHbl. [lpy HeoOXogumocTH Ha cxemax
MOMEIMIAETCSl TEKCTOBasl HH(OpMaluMs: HAUMEHOBAaHUSA WJIM XapaKTEPUCTUKU
AIIEKTPUYECKUX CHUTHAJIOB, OOO3HAUECHUS HIJIEKTPUUECKUX LEMei, TeXHUYECKue
XapaKTepUCTUKU U T.M. TeKCTOBbIE AaHHBIE MOTYT pacrnoiararbcs psiaom ¢ YI'O
(cnpaBa wnu cBepxy) unu BHyTpu YI'O, psaoMm C JUMHUAMM, B pa3pblB€ WU B
KOHIIE JIMHHI, Ha CBOOOIHOM II0JIE€ cXeMBI. TaOIuIIbl, IOMEIIaeMbIe Ha CBOOOJHOM
M0JIE CXEMBI, TOJKHBI UMETh HAMMEHOBAHMS, PACKPBIBAIOIINE UX COJIEP KAHHE.

Ha kaxgom nucte yeptexeit, cnenuukanuii 1 TabauI repeyHs >JIEMEHTOB
BBIIIOJIHAETCS] paMKa M OCHOBHAsl HAIIIMCh, KOTOPYIO [UISl YEPTEKEN pACIIOIararoT B
IIpaBOM HW)KHEM YIITy JIUCTA, a Ha IJIaKaTax — Ha 000pOTHOM cTopoHe nucta. [loss
Ha JINCTE JAOJDKHBI ObITh BBIJIEPKaHBI B pezenax: jieoe — 20 MM, paBoe, BepXHee

U HIDKHEE — 5 MM.
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2.9.3 IIpaBuia oopmiieHUsI ITeKTPUIECKUX CXeM

Cxembl nensTcss Ha BHIBl (dJEKTpUuueckue - O, onrtudeckue - JI,
sHepreTudeckue - P, komOuHupoBanubie - C) B 3aBUCUMOCTH OT BHJIOB AJIEMEHTOB
U CBS3EH MEXKTY DJIEMEHTAMHU, BXOASAIINMH B COCTAB M3CITHS.

DNEeKTPUYECKUE CXEMBI BBIMONHSI0TCS B cooTBeTcTBUU ¢ [[OCT 2.702-2011.

OO6mue TpeGoBaHMS K BBIMOJHEHUIO, BUIALI U THUIBI CXEM B COOTBETCTBUH C
I'OCT 2.701-2008.

[IpaBmiia TOCTPOCHHMS  YCIOBHBIX OYKBEHHO-ITU(MPOBBIX  0003HAYCHUN
AJIEMEHTOB, YCTPOUCTB U (DYHKIIMOHAIBHBIX TPYII B CXEMaX 3JEKTPUUECKUX - TIO
['OCT 2.710-81. Ecmm cxema d3J€KTpHYECKas BBINOJHIETCS KaK JJIEKTPOHHBIN
KOHCTPYKTOPCKHH  JIOKYMEHT, CIeayeT JOMOJHUTEIBHO PYKOBOICTBOBATHCS
I'OCT 2.051.

CxeMbl DJIEKTPUYECKHE B 3aBUCUMOCTH OT OCHOBHOTO Ha3HAaYeHUS
MOAPA3CIAIOT Ha CJICIYIONMINE THIIBI (KaXKIbIM TUIT UMEeT IU(poBO KoJI):

CTPYKTypHbIE — 1;

(GbyHKIIMOHATIBHBIC — 2;

MPUHITUTHATBHBIC — 3;

coeanuHeHuni — 4;

MMOAKJIIOUYEHUS - D;

oOrrue — 6;

pAacIooXKeHus — 7

o0bennuennbie — 0.

CxeMbl CTPYKTYpHbIE pa3padaTbiBalOT MPU NPOECKTHPOBAHWU HU3JIETUN Ha

CTaJMsIX, TIPEIIIECTBYIONUX Pa3pabOTKe CXeM JPYTUX TUIIOB, U MOIB3YIOTCS UMHU
JUTsl OOIIIET0 O3HAKOMJIEHUS C U3JIETTUEM.

Cxemamu d)VHKHI/IOHaJ'ILHBIMI/I IMOJIB3YIOTCA JJIA HU3YUYCHHA IIPUHIHIIOB

pabOoThI U3/ENHIA, a TAK)KE TP MX HAKIIAJKE, KOHTPOJIC U PEMOHTE.

Cxemamu NPUHOMWINIHAIBHBIMA  ITOJB3YIOTCA JId  HU3YUYCHHA IIPHUHIMIIOB

paboThl U3AENUN, a TaKKe MPU MX HalaJKe, KOHTpoyie U peMoHTe. OHH CIyKaT
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OCHOBAaHHMEM ISl pa3pabOTKU APYTHX KOHCTPYKTOPCKUX JOKYMEHTOB, HAIPUMEP
CXEM COEIMHEHUN (MOHTaXKHBIX) U YEPTEKEH.

CxeMaMy coeIMHEHUN (MOHTaXXHBIMH) MOJIB3YIOTCS MPU pa3pabOTKe APYTrux

KOHCTPYKTOPCKUX JOKYMEHTOB, B TEPBYIO OYEpE/b, YEPTEXKEH, OMpeAeisiommx
NPOKJIAKy UM CHOCOOBI  KpEMJIeHHWs TMPOBOJIOB, JKI'yTOB, KabOeinel uWIu
TpyOONPOBOJIOB B M3/EINHU, & TAKXKE ISl OCYUIECTBICHUS MPUCOCIUHEHUNA U TIpU
KOHTPOJIE, SKCIUTYyaTallud U PEMOHTE U3/EIUN.

CxeMaMy _ MONKIIOYEHUS  TMOJB3YIOTCS  TpU  pa3paboTKe  JPYrux

KOHCTPYKTOPCKHUX ITOKYMCHTOB, a TaKXC MOJIs1I OCYHICCTBJICHUA HOI[KJ'IIO‘-ICHI/Iﬁ
I/ISI[CJ'II/Iﬁ W IIpHU UX SKCILTyaTallhuu.

Cxemamu O6HII/IMI/I IMOJIB3YIOTCA IMPHU O3HAKOMJICHHH C KOMILUICKCAMH, a4 TAKIKC

IpU UX KOHTpoJie W 3KcIuryatauuud. Cxemy oOmyl0 Ha COOpPOYHYIO €IMHUILY
JIOMyCcKaeTcs pa3padaThIiBaTh MPU HEOOXOIUMOCTH.

CxeMaMy __ paclojoXKeHUs  TOJIb3YIOTCS  MpU  pa3pabOTKe  JIPYrux

KOHCTPYKTOPCKUX JOKYMEHTOB, & TAKXKE MPH IKCILUTYyATAUA U PEMOHTE U3JCIIUN.

HaunmeHoBaHME 1 KO CXEMBI OIIPEIICIISIOT UX BUJIOM U THUIIOM.

Kon cxeMbl JOMDKEH COCTOATh M3 OYKBEHHOW YacTH, OMPEACISIONeH BUT
CXeMbl W IIM(PPOBOM YACTH, ONPEIACIAIONICH THIT CXEMBl: HaIpUMEp, CcXeMma
AIEKTpUYECcKasl MpUHIHUNHUAIbHAS - 3.

JlomyckaeTcsi momelarh Ha CXeMe MOSICHSIONIME HAMUCH, AUarpaMMbl WIIU
TaOJIUIIBI, OMPEICIISIOIINE TTOCISAOBATEILHOCT MPOIECCOB BO BPEMEHH, a TaKKe
yKa3bIBaTh MapamMeTphbl B XapaKTEPHBIX TOUKaX (BEJIMYMHBI TOKOB, HAIPSIKEHUM,
(GhOopMBI ¥ BETUYMHBI UMITYJILCOB, MATEMaTHYECKUE 3aBUCUMOCTH U T.1.).

[Ipumep odopmIIeHHS CXEeM DJJICKTPUUYECKHUX pa3HbIX THUIIOB IIPUBCICH B

[pniaoxenuu 3.

®opmatbl. Dopmarbl JUCTOB CXEM BBIOMPAIOT B COOTBETCTBUH C
TpeOoBanusiMu, yctaHoBieHHbiIMH B ['OCT 2.301 u T'OCT 2.004, npu sTom
OCHOBHBbIE (hOpPMAaTHI SBJISIOTCS MPENOYTUTEIbHBIMU.

BriOpansbiii  popMar gopKeH oOecredrBaTh KOMITAKTHOE BBITIOJHEHUE

CXEMbI, HC Hapylas €€ HarliiaiHOCTH U y,Z[O6CTBa ITOJIB30BAaHUA €CHO.
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IMocTpoenne cxembl. CxeMbl BBINONHSIOT 0O€3 coOMIoneHUsT MaciiTada,
JEHCTBUTEITLHOE TIPOCTPAHCTBEHHOE PACIOJIOKEHHE COCTABHBIX YACTEH W3IENHs
HE YYUTHIBAIOT UM YUYUTHIBAIOT MPUOIMKEHHO.

Ycnoeabie rpadudeckue obOo3HadeHuss (YI'O) s1eMeHTOB, YCTPOWCTB,
(GYHKUMOHATIBHBIX TPYNI M COCAUHSIONIMNE WX JIMHUM B3aUMOCBS3U CIIEIYET
pacrioyiaraTh Ha CXeMe TakuM o0pa3oMm, uTOObl oOOecreurBaTh HaWIydlllee
MPEACTABICHUE O CTPYKTYPE U3/IETUS U B3aUMOJICUCTBUU €0 COCTABHBIX YaCTEH.

Paccrosinue (mpocBer) Mexay IByMs coceqHuMHU JuHUSAMH YI'O moimkHO
ObITh He MeHee 1,0 MMm.

PaccrossHne Mexay COCEOHUMHU TapaJUICIbHBIMA JIMHUSIMHA B3aWMOCBS3U
n0JDKHO OBbITh He MeHee 3,0 MM. Paccrosiane mexay otaensHbiME YI'O A0MKHO
OBITH He MeHee 2,0 MM.

Jlunnu B3auMocBsi3u. JIMHUM B3aUMOCBSA3M  BBINNOJHSIOT — TOJIIMHON
or 0,2 101,0 MM B 3aBucuMoctH OT ¢dopMaToB cxeMbl W pasmepoB YI'O.
Pexomenayemas Tonmmuna muanii — ot 0,3 1o 0,4 mMm.

JIuHuYM B3aMMOCBSI3H JIOJDKHBI COCTOSTh U3 TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
OTPE3KOB M UMETh HAMMEHBITIEE KOJIMUSCTBO U3JIOMOB M B3aUMHBIX ITEPECCUCHUH.

OnemeHTHI (YCTPOMCTBA, (PYHKITMOHAIIBHBIE TPYIINbI), BXOASIINUE B U3CIHE U
M300pKCHHBIE HAa CXEM€, JIOJDKHBI HMMETh OOO3HA4YeHUsI B COOTBETCTBHUHU CO
CTaHJapTaMH Ha MTpaBUJjia BHIMIOJHEHUS KOHKPETHBIX BHJIOB CXEM.

O603Ha4eHHsI MOTYT ObITh OYKBEHHBIEC, OyKBEHHO-ITU(DPOBBIE U IU(PPOBHIE.

TekcroBas undopmauusa. Ha cxemax nomyckaercsi moMeniaTb pa3jinyHbIE
TEXHUYECKUE JaHHBIC, XapaKTep KOTOPHIX OMPEIASIICTCS HAa3HAYCHHEM CXEMBI.
Takue cBenmeHus ykas3biBatOT JMO0 0koj0 YI'O (1m0 BO3MOMKHOCTH CHpaBa WU
CBEpXY), MO0 Ha CBOOOJHOM TMOJie CXEeMbl. TE€KCTOBBIE JaHHBIC MPUBOMST Ha
CXeMe B TeX CiIy4asx, KOTJa CoJep Kalluecss B HUX CBEICHUS HEIeIecoo0pa3Ho
WM HEBO3MOKHO BBIpa3uTh rpaduuecku wim B Bujae YI'O.

CopaepkaHrne TEKCTa JOJHKHO OBITh KpaTKMM W TOYHBIM. B Haamucsax Ha
cXeMax He€ JOKHBI TPUMEHSATHCS COKpAICHUS CJIOB, 3a HCKIIOYCHHEM

O6H_IerI/IH$ITBIX WJIN YCTAHOBJICHHBIX B CTaHAApPTAaX.
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TekcToBbIE TaHHBIE B 3aBUCUMOCTU OT UX COJEpKaHUS U Ha3HAYEHUS MOTYT
OBITh PACIOI0KEHBI:
- pagom ¢ YT'O;
- BHyTpH YI'O;
- HaJl JMHUSIMU B3aUMOCBSI3H;
- B pa3pbIBe JUHUI B3aUMOCBSI3H;
- PSIOM C KOHIIaMU JIMHUW B3aUMOCBSI3H;
- Ha CBOOOJ/IHOM IT0JI€ CXEMBI.
TekcToBbIE NTaHHBIC, OTHOCSIIUECS K JIMHUSIM, OPUECHTHUPYIOT MapaIIEIbHO
TOPU30HTAIBHBIM YUYaCTKaM COOTBETCTBYIOIIUX JIUHUMH.

2.9.4¥YcnoBHble rpaguveckue 0003HAYEHUS

[Ipy BBIMOJHEHUM CXEM MTPUMEHSIOT CIEAYIOUIME YCIOBHbIC rpaduyuecKkue
ob6o3nauenus (YT'O):
- VYT'O, ycraHoBiieHHBIE B CTaHJapTax EMUHON cUCTEMBbl KOHCTPYKTOPCKOM
JIOKYMEHTAIIMH, & TAKXKE MOCTPOCHHBIE HA UX OCHOBE;
— MPSAMOYTOJIbHUKH;
— YNOPOIICHHbIC BHEITHUE OUYEPTAHUS (B TOM YHCIIE AKCOHOMETPUUECKHUE).
YI'O mHnaunbonee YacTo BCTPEYAIONIUXCS DSJIEMEHTOB MPUHIUITHAIBHBIX

BJIEKTPUYECKUX CXEM IpUBEIECHBI B [[priioxxenuu P.

Pasmepsr YI'O, a Takke TOJIIUHBI UX JIMHUHN JOJDKHBI OBITh OJIMHAKOBHIMU Ha
BCEX cXemax Juisl JaHHoro m3znenusd. YI'O Ha cxemax cielyeT BBIIOJIHATh TUHUSAMUA
TOW € TOJUIMHBI, YTO W JIMHUU B3auMOCBs3HU. Bce pazmepsl YI'O nomyckaercs
MPOMOPIIMOHATIEHO U3MEHSATD.

B coorBerctBun ¢ 'OCT 2.743-91 YI'O snemMeHTOB U(PPOBON TEXHUKU
uMeeT (popMy MPSAMOYTOJIbHUKA, K KOTOPOMY MOAXOAST JIMHUU BBIBOJIOB. YI'O
JJIEMEHTa MOXET COJAEpXk aTh OJHO, JBa WM TpPU IMOJSA: OCHOBHOE M [Ba
JOTIOJTHUTENBHBIX, KOTOPBIE pAacHoJlaraloT cjieBa M CIpaBa OT OCHOBHOI'O

(pucyHOK 2a).
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OCHOBHOE W JIOTIOJHUTEIBHOE IOJS MOTYT OBITh HE OTIEJCHBI JIMHUEH.
JlomyckaeTcsi JOTMOJHUTENBHBIE TOJS Pa3lesiTh Ha 30HBI, KOTOPBIE OTHAEISIOT
TOPU30HTAIBHOM YepTOH (PUCYHOK 20).

0Obo3zHaueHune hyHKLMM anemMeHTa

/

JIuHuA BbIBOAA ¥ JInHMA BbIBOAA
*hk ok % * ok ok * %k k fr ok
X _—

Ykazatenu # ?" \§ \ YKazarenu

MeTtka / '\\ Metka

[ononHutensHble 7" ~__OcHoBsHoe none
nons -]
a 6

Pucynox 2 — O603Ha4eHUS 2JIEMEHTOB IU(PPOBOI TEXHUKU C 30HamMU (0) 1
0e3 30H (a)
Bxonw1 a5iemeHTa n3o0paxkaror ¢ jieBoit ctTopoHsl YI'O, BBIXOABI — € MPABOi, a

JIByHAIIpaBJICHHbIE BBIBOJbI U BBIBO/BI, HE HECYIIME JOTMUYECKON MH(pOpMaluu, —
C IIpaBO# WM C JieBOil cTopoHbl YI'O.
Pazmepsr YI'O onpenensiroT mo BbICOTE:
— YHCJIO JINHUW BBIBOJIOB
— YHCIIO CTPOK MH(OpMALMU B MOJISIX U pazMep mpu@Ta 1o MHpUHE:
— HaJIW4Yue JOTOJIHUTENbHBIX MOJEH
— YHCIIO 3HAKOB B O7{HOM cTpoke BHYyTpu YI'O u pazmep mpudra.

OpHako, COOTHOIIEHHS pa3MepoB O0O3HaYeHUH (YHKIMI, METOK U
ykazateneid BbIBOJOB YI'O, a Takke pacCTOSTHUM MEXAYy JMHUSMH BbIBOJIOB
noskHbI cooTBeTcTBOBaTh [ OCTYy.

O6o3HaueHre (GYHKUUA DJIEMEHTOB O00pa3yloT U3 MPOIMUCHBIX OYKB
JaTUHCKOTO andaBuTa, apaObCKuX IUGp U CHEIHATbHBIX 3HAKOB, 3alTUCAHHBIX 0€3
npobenoB. KomnnuecTBo 3HAKOB He orpaHudeHo. Ilpumepsl o00o03HaUEHUS
MIPUBEJICHBI B TabuUIIEe 3.

OO0o3HaueHNe BBHIBOJIOB JJIEMEHTOB IMpHUBEACHO B Tabmuie 4. BpiBobI
AJIIEMEHTOB MOJIPA3JEISIOT Ha HECYIIUME U HE HECYIIUE JIOTUYECKYI0 HH(POPMAIHIO.
BrIBosIbI, HECyIIKE JTOTHUECKYIO0 MH(OpPMaLMIO, TOIPa3AeIaiOT Ha CTAaTUYECKUE U

JAWUHAMHWYCCKHEC, a TAKKC ITPAMBIC © NHBCPCHEIC.
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Tabnuna 3 — [Ipumepsl 0603HaueHUS PYHKIIHM 37I€MEHTOB

HavmeHoBaHKWe (hyHKLUM 0603Ha4eHHne HavmeHoBaHKWe yHKUUM 0603Ha4eHue
1 bydep BUF 17 Cymmartop Z vnm SM
2 Bbluncnutensb cp 18 Cyetumk CTR, CTRn
3 BuluuTaTens P-Q unn SUB 19 YMHOXUTENb 7 v MPL
4 lenutens DIV 20 Yeunutens > UM >
5 lemogynsarop DM
6 Jemynstunnexkcop DX 3 };céfyoy;:%}g?fnegq SW
7 Dewwdparop DC 22 lnHa BAS wnv B
8 MHBepTOp, NOBTOPUTENB 1 23 Wncpatop CD
9 Kownaparop COMP 24 OnemMeHT 3aepKKu DEL unu
10 MoaynsiTop MD 25 3nemeHT MoHTaXHOW norvkn | 14, &< unm 1=, &
11 MamsTb M 26 Habo
pbl HENOrNM4YeCKUX O A % %
12 ﬂOCTOf!HHOB 3anoMuHaroLLee ROM SneMEHTOB R, *C,*L,D,*T
YCTPOUCTBO .
13 Onepatvieroe sanomHaiouiee | oy 27 Terieparop HenpepbIsHo#
YCTPOICTBO nocnenoBaTensHOCTU GN (Gn)
14 MpeoBpasosarensb XIY (cepy) umnynibCos
15 Mpoveccop, Mukponpougccop | P, MPU 28 [vH G/
16 PerncTp, perncTp casura RG. SRGH 29 l'eHeparop SIN - CVI[HEIJ'Ia GSIN
N-paspAdHbIil : 30 3nemeHT NoporoBblii Ay TH

Taomnura 4 — O603Ha4YEHNUE BEIBOJOB JJIEMEHTOB

HasHauyeHue OBo3Ha4veHue
Popma 1 ®opma 2
1 Tpsamoi cTaTny4eckuin )\ e
BXOO W BbIXO[ ‘ /
¢ N
|~ ~_
2 VIHBEepCHbIN CTaTMYeCKUi - Ry 2 N
BXO[, \ “} \
{ ) 9
_ | ,J'}
3 WHBepCHbIW cTaTUYeckui I /""' e
BbIXO4, s 3 /
M - R L‘L
4 TlpsAmoi AuHaMUYecKnia ™~ ™ ~
Bxof 5 B T 1
r‘ f »
A J
P — s
5 WHBepcHbIi ) ™ ~ [q
OUHaMUYecKnin BXog \ \5 N \
( { (
__/') _/'J _~ -~
6 BuniBoA, HE HECYLLMIA "\ ™ IS ""'1\
norudeckon uHbopmMauuu: N i Y L
_ — ) >< /
-n300paXkeHHbIN cneBsa, { ( SJ )
~ e e e
. ] 5 o
-n306pakeHHbIit cnpasa | I s i
Cx— {0 R ¥
:,_ L & .
- N N ™

IIpumeuanune — @opma 1 gBisieTcs NPeaNOYTUTETHHOM.
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(DYHKHI/IOHaJ'IBHOG Ha3Ha4YCHHUEC BBIBOJOB 2JICMCHTA 0003HAYaIOT IIpH MoMOouIIn

METOK BBIBOZIOB (Tabuia 5).

Tabmumua 5 — O003Ha4YeHNsT OCHOBHBIX METOK BBIBOJOB

HavmeHoBaHue 0603HaYeHue HanmeHoBaHue 0603Ha4eHne
1 _Anpec ADR unn A 13 Bbixoa uudposoro A>B, A=B, A<B unu
2 Beog (MHdopmaLun) I KomnapaTopa A> A=, A<
3 Bxop obpaTHoro cyeta | -nmam DOWN 14 [OTOBHOCTb RDY
4 Bxoo npsiMoro c4era +n unu UP 15 [aHHble BXOAHbIE, DIN, DOUT
5 Buibop (cenekuus) SEL nrm SE BbIXOAHbIE
6 Bbibop agpeca cronbua | CAS, RAS 16 3arpyska (paspewwexue | LD
N _CTPOKU napannensLHon 3anucu)
7 Bbibop kpuctanna, CsS 17 QuucTka CLR
AOCTYN K namaTtu 18 lNepepada TX
8 BuiBoa (uHdopmauun) | O 19 Paspeluenue Tpetbero | ENununEy
9 BbiBoa aByHanpaeneHHbin | < >wumm O COCTOSHUSA
10 BbIXo4 € OTKPbITEIM Q0 < 20 Bobixogbl obpasosaHus | CG u CP
KONMEKTOPOM ¥ pacnpocTpaHeHus
11 BbIX0A C OTKPbITHIM 538 > nepeHoca
3AMUTTEDPOM 21 CuHxpoHW3auusa SYNC unm SYN
12 Bbixoa ¢ Tpems V (unn 2) 22 Takr CL um CLK
COCTOSHUAMMY | 23 YeTHoCTb EVEN

Jis  ymeHblIeHHs 00beMa JOKYMEHTAlluH JIOIMYCKAaeTCs COKpaIleHHOE
o6o3Hauenue rpynn YI'O. B rpynmne 371eMeHTOB, M300paKE€HHBIX COBMEILEHO U
CoJepKalMX OJMHAKOBYIO MH(pOpMaluio B OoCHOBHOM mnoie YI'O, mocnenHioro
nomeraT Tonbko B BepxHeM YI'O (Ilpumoxxenue P.5). Jlomyckaercst oTaensTh
TaKue JJIEMEHTBHI APYr OT JApyra IITPpUXOoBOW JuHUed. lIpu Hamnumm B onHOU
YEThIPEX) DIEMEHTOB

MHUKPOCXEMC HCCKOJIBKUX OIHOTHUIIHBIX, (HaanMep,

AOITYCKACTCsA ITaKCTHOC I/I306pa)K€HI/Ie BBIBOJIOB:

1,4,9,12
- | 3681

2,5,10,13 <d>

B cxemax, HUMEIOMIUX DJJIEMEHTHI C OOJBIIMM YHCIOM BBIBOJOB OJHOTO
GYHKIIMOHATBFHOTO 0003HAYCHHUS, TOMYCKAETCSl COKPAIIEHHOE 0003HAYEHUE TaKUX

QJICMCHTOB:
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Ipumep:

ARODMv
£ 1p ol
H o4
2 2 ROM
i o o)
s sH2 = [ADR>
He  gis — +-@V ® 123220 Je-ti1317 — 812322
picl PO 18 1sen 7 — 9 = “DRV 9-11,13-17
2219 21&&EN %&EN
18|
2D—&EN

[Ipy wucmonb30BaHMM TEPBOTO BapHaHTa OOO3HAYCHHUS HA TIOJE€ CXEMBI
NOMEIIAEeTCs TabIMIla HOMEPOB U METOK BBIBOJIOB.

2.9.5 [lepeyeHb 2J1eMEHTOB

HCp@‘ICHB 9JICMCHTOB IMMOMCINAIOT Ha IICPBOM JIMCTC CXCEMbI WJIN BBIIIOJIHAIOT B
BHUAC CaMOCTOATCIBHOI'O AOKYMCHTA. I[JIH QJICKTPOHHBIX AOKYMCHTOB IICPCUCHDb

9JICMCHTOB BBIIIOJHAIOT TOJIBKO B BUAC CaMOCTOATCIIbHOI'O JOKYMCHTA.

Ilpumep:
lNo3uyuoHHoe -
2 u HaumeHoesaHue Korue lMpumevarue
ob6o3Ha4YeHue cmeo
F
£
£
3] ) 20 1. 110 . 10
) 185 R

B rpacdax TaGauIel yka3sIBaloT CIASAYIONINE JaHHBIE:

— B rpade «Ilo3. obOo3HaueHHME» — TIO3UIIMOHHBIC OO0O3HAYCHUS
AJIEMEHTOB, YCTPOUCTB U (DYHKITMOHAIILHBIX TPYIIIT;

— B rpade «HammeHnoBanuwe»: a) Il dJIeMEHTAa - HAaWMMEHOBAaHHE B
COOTBETCTBHH C JIOKYMEHTOM, Ha OCHOBAaHHH KOTOPOTO ATOT AJIEMEHT MIPUMEHEH, U
0003HaYE€HUE HTOr0 JOKYMEHTa (OCHOBHOM KOHCTPYKTOPCKHUW JOKYMEHT,
MEXKTOCYJapCTBEHHBIM CTaHAApT, craHgapT Poccuiickoir denepanuu, cTaHIapt
OpraHu3alliy, TEXHUYECKUE YCIOBUS), O0) il (PYHKIIMOHAIBHOW TPYIIBI -

HAaNMMCHOBAHUC,
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— B rpade «IIpumeuanuey — peKOMEHIyeTCsl yKa3bIBaTh TEXHUYECKUE
JTAHHBIE 3JIEMEHTA, HE COJAEPKAILMECS B €T0 HANMEHOBAHUH.

[Ipy BBHINOJIHEHMM TIEPEYHS BJIEMEHTOB Ha IEPBOM JIUCTE CXEMBI €ro
pacrojararoT, Kak paBuio, HaJl OCHOBHOI HAJIITUCHIO.

PaccrosiHue Mexnay MepeyHeM 3JEMEHTOB U OCHOBHOW HAANKCHIO JTOJKHO
ObITh HE MeHee 12 MMm.

[IpoiokeHrne nepeyHs AIEMEHTOB TOMEIIAIOT CJIeBa OT OCHOBHOM HAJIIUCH,
MOBTOPSSI TOJIOBKY TAOJHIIBI.

DOneMeHTbl B IEpPEYEHb 3alKChIBAOT TpynnamMud B ajl(paBUTHOM IOPSIIKE
OYKBEHHBIX TO3ULUOHHBIX 0003HAYECHH.

B nmpemenax KaxIoil rpymmbl, HMEIOLIEH OJMHAKOBble OyKBEHHBIE
NO3ULMOHHBIE 0003HAYEHMs, DJEMEHThl paCHoJIaraloT IO  BO3PACTAHMIO
MOPSIIKOBBIX HOMEPOB.

[Ipu BbIONIHEHMM Ha cxeMe LU(QPOBBIX O0O3HAUEHUH B MEpPEUEHb UX
3aMKCHIBAIOT B OPSAJIKE BO3PACTAHMS.

Jlis obsieryeHus: BHECEHUS U3MEHEHMH JOIYCKaeTCs OCTABJIATH HECKOJIBKO
HE3allOJIHEHHBIX CTPOK MEXAY OTAEIbHBIMU TpyHIaMH 3JIEMEHTOB, a IpHU
OOJBIIOM KOJIMYECTBE JIEMEHTOB BHYTPH IPYNI — U MEXY JIEMEHTAMH.

DNEMEHTHI OJHOTO TUIIA C OJAMHAKOBBIMU IApaMETPaMH, UMEIOLIUE HA CXEME
NOCJIEIOBATEIbHBIE MOPSAKOBBIE HOMEPA, TOMYCKAETCsl 3alHMChIBATh B MEPEUYEHb B
OJIHy CTpoky. B 3TOoM ciywae B rpady «Ilo3. o003HaueHHEe» BNHMCHIBAIOT TOJBKO
NO3UIMOHHBIE O0003HAUEHMsS C HAUMEHBUIMM U HaWOOJBIIUM TOPSIKOBBIMU
Homepamu, Hanpumep: R3, R4, C8 .. Cl2, a B rpady «Kom» — oOmee
KOJIMYECTBO TAKMX 3JIEMEHTOB.

[Ipn 3anucu >I€MEHTOB OJIMHAKOBOTO HAWMEHOBAHMS, OTJIMYAIOIIUXCS
TEXHUYECKUMHU XapaKTEPUCTUKAMU U APYTUMH JAHHBIMU U UMEIOLIUX OJIMHAKOBOE
OyKBEHHOE MO3ULHUOHHOE 00O3HaueHue, Jomyckaercs B rpade «HanmmeHoBaHue»
3aMKChIBATD:

- HAUMCHOBAHHC O3THUX JJICMCHTOB B BHUJIC 06HICFO HanMMCHOBAHMUAI,
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- B 00I1IeM HAUMEHOBAaHUM — HAaWMEHOBAaHHE, TUI U 0003HAYEHHE IOKYMEHTa
(MEXrocy1TapCTBEHHbII ~ CTaHIApPT, TEXHUYECKUE YCIOBUS WM OCHOBHOM
KOHCTPYKTOPCKMM  JTOKYMEHT), Ha OCHOBaHMM KOTOPOTLO ATH  3JIEMEHTHI
IIPUMEHEHBI.

[Tpumep 3amonHeHWs TaOJMLBl IEpPEYHs BJIEMEHTOB IPUBEJIEH B

Ipuaoxenuu C.

295 HpaBI/ma BBIIIOJIHCHHUSI MIPUHIMIIHAJIBbHBIX CXE€EM

Ha npunnunuaibHOM cxeMe u300paxaroT BCe JICKTPUUSCKUE dJIEMEHThI WU
YCTPOWCTBA, HEOOXOMUMBIC JJIS OCYIICCTBICHHS W KOHTPOJISI B H3JACIUU
YCTAHOBJICHHBIX DJIEKTPUUECKUX MPOIECCOB, BCE DJICKTPUUECKHUE B3aUMOCBS3U
MEXy HUMH, a TaKXKe JIEKTPUUECKHE JIEMEHTHI (COCTMHUTENH, 3aKUMBI U T.J1.),
KOTOPBIMH 3aKaHYMBAIOTCS BXOJIHBIE U BBIXOJIHBIC 1IETIH.

Ha cxeme pnomyckaercs wu300pakaTh COCIMHUTEIBHBIE W MOHTa)KHBIC
AJIEMEHTHI, YCTAaHABIMBACMBIC B U3JICJIUU 110 KOHCTPYKTUBHBIM COOOPaKCHHSIM.

CxeMbl BBIIOJHSIOT I M3ACIWH, HAXOIAIIMXCSI B  OTKIIOYEHHOM
MMOJI0KEHHH.

[To3urmonHbie 0003HAUEHUS DJIEMEHTaM CJIelyeT MPUCBauUBaTh B Mpejenax
m3aenusa. llopsakoBele HOMEpa 2JIEMEHTAM CJeyeT MpPUCBaWBaTh, HAuyWHAsA C
€IMHUIIBI, B MpeAenax TPYNNbl 3JIEMEHTOB, KOTOPbIM Ha CXEME IMPHUCBOCHO
OJIMHAaKOBO€ OYKBEHHOE TMO3UIIMOHHOE oOo3HaueHue. IlopsakoBeie HOMepa
CJIEyeT MpUCBauMBaTh B COOTBETCTBHM C IOCJIE€IOBATEIBHOCTBIO PACHOJIOKECHUS
AJIEMEHTOB WUJIM YCTPOMCTB HA CXEME CBEPXY BHU3 B HAIMPABJICHUU CJIEBA HAMPABO.

[To3urmonHsie 0003HAUYEHUs TMPOCTABISIOT Ha cxeme psgom ¢ YI'O
AJIEMEHTOB U (WJIM) YCTPOUCTB € MPAaBOl CTOPOHBI MJIM HAJl HUMH.

Ha npuHnunuanbHOM cxeMe JOKHBI ObITh OJHO3HAYHO OIPEACIICHBI BCE
AJIEMEHTHI U yCTPOICTBA, BXOSAIINE B COCTAB M3JEIHSI M NU300paKEHHBIE HA CXEME.

QOYHKIMOHAJIBHBIE Y3JIbl WJIM YCTPOWCTBA (B TOM 4YHCIIE BBINOJHEHHBIE Ha
OTHIEJIbHOM TuIaTe) BBIJACISAIOT INTPUXOBBIMM JUHUAMH. Eciaum Ha cxeme B
MO3UIMOHHOE O0O03HAUEHHE DJJIEMEHTA BKJIIOUEHO IIO3UIMOHHOE O003HAUEHUE

yCTpoMcTBa WM 00O03HaYeHHe (YHKIMOHATIBHOM Tpynmbl, TO B IIE€pPEUHE
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sneMeHToB B rpade "I1o3. o0o3HaueHne" yKa3bpIBaIOT MO3UIIMOHHOE 0003HAUEHUE
aeMeHTa 0e3 TMO3WIIMOHHOTO O0003HAaYeHWs YCTPOWCTBA WM 0003HAYCHUS
(GyHKIHMOHATIBLHOM TPYIIIIHIL.

[Ipu ykazanum okono YI'O HOMHHAIOB pPE3UCTOPOB U KOHAEHCATOPOB
JOMYCKaeTCsl MPUMEHSTh YIPOIIEHHBIN cI0OcCO0 0003HAYEHUS €MHUI] BEIUYUH:

- JIJIs1 pE3UCTOPOB:

ot 0 10 999 Owm - Ge3 yka3aHus eUHUI] BETHUYHH,

oT 1:10% 10 999-10° OMm - B KWJIOOMax ¢ 00O3HAYCHHUEM CIVHHUIIBI BEIUIHH
CTpO4YHOI1 OYKBOH K,

or 1-10% 70 999-10° Om - B Meraomax ¢ 00O3HAYCHHWEM EIMHUITHI BEINIHH
pONUCHON OyKBOW M, CBBIIIIE 1-10° Om - B ruraoMax ¢ 0003HAUCHUEM €IMHUIIBI
BEJIMYMH NpOonucHoi OykBoii I'.

- JIIs1 KOHJCHCATOPOB:

ot 0 10 9999-12712 @ - B Iukodapanax 6e3 yka3aHUs eJUHUIEI BETTUHH,

or 1-10® 10 9999-10° ® - B Mukpodapamax ¢ 0003HAUYCHUEM €IUHUILBI

BCJIMYUH CTPOYHBIMHA 6YKBaMI/I MK.

Ilpumep:
RS <[|R3
—_—F— =
510
uAau uAal
RS
510 R3
-3 0«
uAau
5 uAau
510
—— R3

10K

Ha cxeme cienyet yka3piBaTh 0003HAYEHUS BBIBOIOB (KOHTAKTOB) 2JIEMEHTOB
(YCTpOICTB), HAHECEHHBIE Ha U3/IEJINE UM YCTAHOBIICHHBIE B MX TOKYMEHTAIUH.

Ha cxeme pexoMeHyeTcsl yKa3bIBaTh XapaKTEPUCTUKHU BXOJIHBIX U BBIXOJIHBIX
nerne wm3aenus  (4acTOTy, HalpsDKeHWE, CUIy TOKa, COMPOTHUBJICHUE,
WHIYKTUBHOCTh U T.J.), a TaKXKe MapaMeTpbl, MOJICKAIINEC H3MEPECHHUIO Ha

KOHTPOJIbHBIX KOHTAKTaXx, rHE3aaX W T.[.
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[Tpu n300pakeHNM Ha CXEMe SJIEMEHTOB, MapaMETPhl KOTOPBIX MOIOHUPAIOT
IpU PEryJIUPOBAHUH, OKOJO IMO3UIIMOHHBIX OOO3HAYEHHWM STHUX D3JIEMEHTOB Ha
CXEM€ U B MEepPeYHE JIEMEHTOB MpOCTaBistoT 3Be30uku (Hampumep ['OCT 2.702-
2011 ECKJI. IlpaBusia BBITIOTHEHUS AJIEKTPUUYECKUX CXeM™), a Ha MOJe CXEMBbI
noMemarT cHocKy: "*IlonOuparoT npu peryaupoBaHuu’.

B nepedens cneayer 3anuchiBaTh 3JIEMEHTHI, TapaMeTpbl KOTOPHIX Hauboliee
OJIN3KU K PACUETHBIM.

JomycTtuMble mpu 1oa0ope MpeesbHble 3HAYSHHUS] MapaMeTpOB 3JIEMEHTOB
yKa3bIBaloT B niepeuHe B rpade "l[Ipumevanne”.

Ecniu mnonOupaeMblii npu  peryaupoBaHUM MapameTp O0O0eCreYruBaeTCs
AJIEMEHTAMH Pa3JIMYHBIX TUIOB, TO 3TU JJIEMEHTHI MEPEUUCIAIOT B TEXHUYECKHUX
TpeOOBAHMSIX Ha IMOJIE CXEMbl, a B Tpadax MepeyHs 3JIEMEHTOB YKa3bIBAIOT
CJIEIYIOLIUE JAHHBIE:

— B rpade "HammeHoBaHue" - HaMMEHOBAHME HJIEMEHTA W MapaMeTp,
HanOosiee OJIU3KUI K paCYETHOMY;

— B rpade "lIpumeuanue" - CCBHUIKY Ha COOTBETCTBYIOIIMN ITYHKT
TEXHUYECKUX TPEOOBAHUN W JOMYCTUMBIE MPHU MOAOOpE MpeiesibHbIC 3HAYCHUS

apameTpoB.

2.10 OdopmiteHne WLTIOCTPATUBHOTO MATEPHUAJIA, IPWJIATAeMOI0 K MPOEKTY

NnnrocTpaTuBHBIN MaTepuas JOJDKEH OTBEYaTh TpeOOBaHUSM HauOObIICH
HaTJISAHOCTH M yA00CTBA U3JI0KEHUSI PE3YJIbTaTOB MPOEKTUPOBAHUS.

Kaxaplii JUCT WLUIIOCTPATUBHOIO MaTepuala CHa0XaeTcsi OCHOBHOM
Hagnucbto mo Gopme 1 (I'OCT 2.104, Ilpunoxenue B), ocHOBHas HaANUCh
pa3Meniaercs Ha 000pOTe JHUCTA a IPABOM HIDKHEM YTy (TOJBKO 7S MJ1aKkaTta).

dororpaduuecknii matepuaqm W TNEPBUYHBIE JOKYMEHTBHI HCCIIEJOBAaHUMN
(OpurMHaJIBl OCLHMJIJIOTPAaMM 3alMCEM CaMONMCLEB M T.I.) Pa3MELIAIOTCA Ha

CTaHJAapPTHBIX JIMCTaX U CHa0KAr0TCS 3ar0JIOBKAMU.
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3 Opranusanus 3alIUThHI KypPCOBOI'0 MPOEKTAa

3.1 IloaroroBKa K 3almuTe KypcoOBOro NpoeKTa

JlJis MOATOTOBKHM K 3alllUTe 1e71eco00pa3HO MOATOTOBUTH TE3UCHI TOKIAJA.
[Ipu coctaBieHnn T€3UCOB HEOOXOIUMO YUUTHIBATh, YTO OPUEHTUPOBOYHOE BPEMSI
JoKIaaa Ha 3ammTe — 5 MuUHYT. CTpykTypa JOKjIaJa MpU 3allUuTe KypcOBOIO
IPOEKTa MOXKET OBITh CIEAYIOIas:

1) IIpencraBieHue CTyIeHTa U TEMBI paOOTHI

2) Llenb paboThI U €€ 3a1a9u

3) OCHOBHBIEC TTOJIOKEHHSI TEXHHYECKOTO 3aJaH¥sl, 3aTPAruBaroIie OCHOBHBIC

XapaKTEPUCTHKHU IIPOEKTUPYEMOTO YCTPOMCTBA.

4) OCHOBHBIE BBIBOJIBI IPOCKTHUPYEMOMY MUKPOKOHTposutepy u MIIC

5) OcHOBHBIC BBIBOJBI 110 BHEJPCHHIO pa3padaThiBacMOro oOpas3la Ha

npoun3BoJcTBEHHOM yudacTke OIIK

6) 'padmueckas 4acTh IpOCKTa

7) IlpakTryeckas 4acTh MPOCKTa

Pacuér Bpemenu 11 3a1nThl KypCOBOTO MPOEKTA!

I1.1-2 — 1 muH;
I1. 3-5 — 2 muH;
I1.6 — 1 mumn;
I1. 7 — 1 muH.

O0BeéM 2 — 3 nucra Texcta B ¢popmare Word, pazmep mpudra 14 myHKTOB,

MTOJTYTOPHBIM UHTEPBAJL.
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3.2 CocTaBjieHHe KOMIILIOTEPHOM NMpe3eHTAIUH

KomnbloTepHasi mpe3eHTalusi UMEET psiji MPEUMYIIECTB: OHA IO3BOJISIET B
Oonee  gocTymHOM  QopMe MpEeACTaBUTh  PE3YJbTAThl  MPOSKTUPOBAHUS,
3HAYMUTEIHLHO OO0JIer9aeT BBHICTYIUICHWE aBTOPY padOThl, a djleHaM KOMHCCUU
MOMOTaeT MaKCHUMaJbHO OOBEKTUBHO OLIEHUTH padoty. [losTomMy *KemaTenbHO
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTALMEN ¢ ucronb3oBanueM 10—15 crnainos.

OCHOBHBIC TPUHIIUAIIBI TPU COCTABICHUM KOMITBIOTEPHON TIPE3CHTAIUH:
JJAKOHUYHOCTb, SICHOCTb, YMECTHOCTb, CHEP>KaHHOCT, HaIJISIIHOCTh
(momuepKUBaHWE  KIIOUYEBBIX ~ MOMEHTOB),  3allOMHUHAEMOCTh  (pa3yMHOE
UCIIOJIb30BaHue APKUX 3PGHEKTOB).

TpebGoBanus kK 0POPMIICHUIO CIAI0B MIPE3CHTALIUN:

- KaXIbId Claiil JOMKEH HMETh 3arojioBOK (pa3Mep CHMBOJIOB
ooee 36);

- KOJIMYECTBO CJIOB B ClIaii/ie HE JOHKHO MpeBbImaTh 40;

- pa3Mep CUMBOJIOB OCHOBHOTO TE€KCTa JOJIKEH ObITh Ooiiee 20;

- B TPE3CHTAllUd MOXHO HCHOJb30BaTh He Oojee 3 pazTuyHbIX
CTaHAAPTHBIX IIPUQPTOB;

- B TIpE3EHTAllMd UCIOJIb3YIOT He Oosiee 3 IBETOB I HaAIMCAHUA
TEKCTa,

- BCE CJIail/Ibl JOJKHBI OBITh BBIJICPKAHHBI B €IMHOM CTHIIE,

- BCce 00BEKTHI Ha Clai1ax JOHKHBI OBITH BBHITIOJIHEHBI B €JMHOM CTHIIC.

[ToMHUTE PO OCOOCHHOCTH BOCIPUSTHS YEIOBEUECKOTO TJIa3a:

- TJaBHBIA OOBEKT (TEKCT K HW300paKEHUIO WM HA0OOPOT) MOJIKEH
HaXOJMUThCSA B Mpomnopuuu 3050toro cedueHuss 0,52 mo BBICOTE U
IITUPHHE;

- CMBICJIOBOM aKIEHT CMEILICH HIKE U TIPABEE;

- cooTBeTCTBHME (OpM OOBEKTOB YCTOWYUBBIM U €CTECTBEHHBIM
3pUTENIHLHBIM aCCOIUAIUSIM,

- pacmnoJiokeHue HHPOPMAIUKA CBEPXY BHU3 IO TJIABHOW JAHATrOHAIIH.

[Ipu  paszpabotrke odopmIIeHHS  HMCHOJIB3YyWTE€  JAW3alH  11a0JIOHOB
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(«Dopmat/Ilpumenuts odopmienue»). He yprekaiitech spkuMH I1a0JI0OHAMU,
uHpopMaIusl Ha cClaie ToJDKHA OBITh KOHTpacTHa (GoHYy, a ¢GOH HE JOJDKEH
3aT€HATh COJACPKUMOE CJaiifa, €cld SIPKOCTh MPOCLHUPYIOUIEro 000pyAOBaHUS
Oynetr HemoctaTtouHbiM. [lombOepure nBa-Tpu pasiavyuHBIX (POHOBBIX OGOPMIICHHUS
JUTSL TOTO, YTOOBI UMETh BO3MOXKHOCTh BapbUPOBaTh (DOH MPHU MJI0XOH MPOEKIIUH.

He 3noynorpebnsiiite s¢dexkramu anumanuu. OnTuManbHas HAcTpoiika
2 (}HEeKTOB aHUMAITNK — TTOSBJICHHE B TIEPBYIO OYEpPE/lb 3aroJioBKa claia, a 3aTeM
— TekcTa 1o ab3amam. [lpu >TOM eciu HECKOJbKO CIal0B UMEIOT OJIMHAKOBOE
Ha3BaHMWE, TO 3aroJIOBOK CJIalila JOJDKEH IOCTOSHHO OCTAaBaThbCs HA DJKpaHe.
Junamuyeckass aHuManusa 3¢Q(EeKTUBHA TOI/Aa, KOTJa B IPOLIECCE BBICTYIUICHUS
IPOUCXOAUT JIOTUYECKasi TpaHC(HOpMaIUsl CYIIECTBYIOIIEH CTPYKTYpPhl B HOBYIO
CTPYKTYpPY, IPEAIAraeMyr0 BaMH.

HacTtpoilte BpeMEHHOW peXuM Balled IPE3EHTALUMU, HCIOJIb3Yys MEHIO
«Iloka3 cnaiijoB/PexxumM HacCTpOKKM BpeMEHW», NMPEABAPUTENBHO Y3HAB, CKOJBKO
MUHYT TpeOyeTcss BaM Ha Kaxablid ciaiin. O4eHb BaXHO HE TOPONUTHCA Ha
JIOKJIaJIe U HE «MSMJIUTH» cioBa. [Ipe3eHTanus JIETKO MOMOKET BaM MPOYUTAThH
JOKJIaZl, HO OHA HE JOJDKHA €ro 3aMEHHUThb. ECiM BBl TOJIBKO YHMTAETE TEKCT
CJIAJIOB, TO 3TO CUTHAJ KOMHCCHH, YTO Bbl HE OPUEHTUPYETECHh B COJEPKAHUU.
OnHaKo eciu Bbl pacTePSIINCh, TO MPOYTEHUE MPE3EHTAIMH OYyAeT €AMHCTBEHHBIM
BalllUM CHlaceHUueM. B aBToOMaTHUeCKOM pexxXume 0053aTeTbHO MPOKOHTPOIUPYHTE
BPEMEHHON MHTEPBAJI CBOETO JTOKJIAAA.

ANTOPUTM  BBICTpauBaHUs MPE3EHTAIMM  COOTBETCTBYET  JIOTMUECKOU
CTPYKTYp€ KypCOBOT'O IIPOEKTA U OTPAXKAET MOCIEIOBATEIBHOCTD €€ ITANOB.

B npesenrauuu matepuan uenecooOpa3Hee MPEACTaBIATh B BHJE TaOJMII,
MoJeJIei, CXEM M T.II.

B mpaktuueckoii yacTu pabOThl PEKOMEHIYETCSI UCIONIB30BaTh (hoTorpaduu,

rpaduku, qEarpaMMsbl, TaOIUIIBI, PEKOMEHIAINH, XapaKTEPUCTHKHU.
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3.3 3amuTa KypcoBOro npoeKkra

K 3ammre KypcoBoro mpoeKkTa JOMYCKAarOTCsl CTYJIEHTBI, CIIaBIIUE
nuddepentiupoBannpie 3adetsl o MJIK 02.01 u MK 02.02, npomexime
y4eOHYI0O ¥ TPOHW3BOACTBEHHYIO MPAKTHUKYy M 3alUTUBIINE TO HUM OTYET,
MPEIOCTABUBIIKE YACTU KypPCOBOM pabOThI COMIACHO IpaduKy.

Ha 3ammre paboThl cleayeT BBICTYNATh C 3apaHee MOATOTOBIIEHHBIMU
Te3ucaMu Jaokiaaa. JKemarenabHO, 4TOOBI CTYIEHT H3Jaran JOKIajJ CBOOOHO,
UCIIOJIb3Ysl TMHCHbMEHHBIM TeKkcT. Peub nomkHa OBITH SICHOHM, TpaMMaTHYECKU
TOYHOM, yBEepeHHOH. B Xoje BBICTYIJIEHUS C JOKJIAJAOM ClEeAyeT OOpaTUTh
BHMMaHHUE Ha MPaBWJIBHOE MPOM3HOIICHHUE CIIOB, OCOOCHHO MPO(ECCHOHATBHBIX
TEPMUHOB.

Pe3ynpTaT BBINOJHEHUS KypcOBOW palOThl, MNPEICTaBICHHBII B (Qopme
MPOJYKTa OIEHUBAET OJKCIEPTHAas KOMHUCCHUS C YYacTHEM MpeJCcTaBUTENEH
paboronaTens.

[Tocne BBICTYIUIEHUS C JOKIAZOM MPENOAAaBaTENd, MPUHUMAIOIINE 3aIlUTy,
MOTYT 3aJiaTh JIOOBIE BOIMPOCHI MO PabOTE, YTOUHUTH MOJYYEHHBIE BBIBOJBI U
pe3ynbratel. OTBETHI Ha IOCTABJIECHHBIC BOMPOCH JTOJDKHBI OBITh KPAaTKHUMH W
COCTOSITh, KaK MpaBWUJIO, U3 JBYX — TpE€x mpesjoxkeHuid. Ha Bompocsl ciemyet
OTBEYaTh YBEPEHHO U YETKO.

[Tpu oreHKe KypcoBoii pabOThl yUUTHIBACTCSA KaK COACpKaHUE, TAK U 3allUTa
paboTel. O1eHKa 1o paboTe cooOIAeTCs MOCIIE 3aMUTH padOT BCEMU CTYICHTAMHU.

HTorom 3amuThl KypCcOBOTO MPOEKTA SBISETCS OAHO3HAYHOE PEUICHUE: «BUJ
npodeccuoHanbHOM neaTeabHocTH  «lIpruMeHeHrne MUKpPOTPOIIECCOPHBIX CHCTEM,
YCTaHOBKAa M HACTpoiika mnepudepuifHOro 000pYyIOBaHUS» OCBOEH C OIEHKOU
_____ (omauuno, xopouto, yoosiemeopumenvro)y. Nnu «Bua npodhecCuoHAIbHOU
nestenbHOCTH — «IIprMeHEeHnEe MHUKPOMPOIIECCOPHBIX CHUCTEM, YCTaHOBKa U
HAcCTpolika mepudepuitHOTO 00OpPYIOBAHHMSI HE OCBOEH C OILICHKOH

HCYIOBJICTBOPUTCIBLHOY.
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3.4 Kpurtepnu oueHKH KypcOBOIO NMPOEKTA:

— CTYACHT IEMOHCTPUPYET CUCTEMHOCTH | IEJIOCTHOCTh 3HAHUH TI0 TEME;

— CBOOOJTHO TOJIB3YETCS TIOHATUSMHU U TEPMUHAMU,

— Cco/Iep)KaHUe KypCOBOM pabOThI COOTBETCTBYET 3a/1aHUIO;

— Haguuue  Oo(OPMIICHHBIX  COTJIaCHO  TpeOOBaHUSM  HOPMATHUBHO-
TEXHUYECKON MOKYMEHTAIlUH TPWJIOKCHHBIX NPHHIMIHAIBHON CXEMBl U
cxembl MIIC ¢ momolplo CpeacTB WU METOAOB aBTOMATHU3WPOBAHHOTO
IPOEKTUPOBAHUS;

— BBINIOJIHEHHOE YCTPOMUCTBO pabOTOCHIOCOOHO;

— paboTa BBINIOJIHEHA CAMOCTOSITEIBHO C HCIIOJIb30BAaHUEM HAy4YHOH U
CIIPaBOYHOM JIUTEPATYPHI,

— paboTa HamuMcaHa TpamMOTHO U AaKKypaTHO TIpU COOJIOACHHHM BCEX

TpeOOBaHMI K OPOPMIICHUIO.

Hroru 3x3aMeHa (KBAJIH(PUKANMOHHOI0) 110 NPOdecCHOHATBLHOMY

MOJYJIHO:
Iloka3zaTenn Onenka
Koanl 1 HanMeHOBaHHe ) P— Kpurepun ouenkun (1a/
NpoBepsieMbIX KOMIIeTeHIH pe3yJbTara
pe3yabTara HeT)
IIK 2.1. Co3naBath -Hanucanue -Conepxanue KypCOBO#1
MIPOrPaMMBbI Ha SI3BIKE MIpOrpaMMBbl Jisi paboTsI COOTBETCTBYET
accemoOuiepa JJis MUKPOKOHTPOJIJIEpP | 3aJaHUI0  Ha  KYpCOBOM
MHUKPOIPOLIECCOPHBIX CUCTEM. OB B COOTBETCTBUHU | MPOEKT;

[1K 2.2. ITpou3BoauTs
TECTUPOBAHUE, ONIPEIECIICHNE
MapaMeTpoB U OTIAAKY
MHUKPOIMPOLIECCOPHBIX CUCTEM.

C TEXHUYECKUM
3alaHUEM U
3aJJaHUIO Ha
KYPCOBOM IPOEKT

- Oopmiienue KypcoBoii
paboThI COOTBETCTBYET
TpeOOBaHUSM HOPMATHUBHO-

TEXHUYECKOU
K 2.5. PazpabarsiBath | - J—
b
MHUKPOITPOIIECCOPHBIE CHCTEMBI PaborocrnocobHocT
4 OITK b OIBITHOTO -PaGora BBINOJIHEHA
S PPN o6pasna Ha CaMOCTOSITEITHHO c
OK 1. Ionnmars cyuwocts u NPOW3BOJICTBEHHOM | HCTIONB30BAHAEM  HAY4HOM

COIIMAJIbHYIO 3HAYUMOCTDH CcBOEH

yuactke OIIK B

Y CIIPAaBOYHOM JIMTEPATYPHI

Oynywe# . Hpo%)eccmlv, COOTBETCTBUHU C -Pabora HalMcaHa
NpOSBIATE K Hel yeToHwmewid | IPAMOTHO H AKKYPATHO MpH
MHTEpeC 3a/aHAEM I cobTI0IeHIH BCEX
OK 2. Opranu3oBbIBaTh SATAHMNIO HA TpeGoBaHmii K 0QOpPMIEHHIIO
COOCTBEHHYIO  JCSTEIHHOCTD, KYPCOBOIi TIPOEKT -TIpaBHJIBHO COCTABIEHA
BBIOMpATh TUIIOBBIE METOMABI M
-Cospnanne MIIC 0JI0K-CXeMa aJIropuT™Ma

CHOCOObI BBITIOJTHEHUSI
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po¢eCCUOHATBHBIX 3azady,
oLeHUBaTh UX 3((HEKTUBHOCTH
Y KaueCcTBO

OK 3. IlpuHuMate penieHust B
CTaH/apPTHBIX ¥ HECTaHAaPTHBIX
CHUTyallUsiX W HECTH 3a HHX
OTBETCTBEHHOCTb.

OK 4. OcyiecTBisTh MOUCK U

UCIOJIb30BaHUEe  HWH(pOpMaIuH,
HE00X0TUMOiA TUTSE
3¢ pexTUBHOTO BBITIOJTHCHHUSI
npoeCCHOHATBHBIX 3ajad,
npodeccrnoHalIbHOTO u
JTUYHOCTHOTO Pa3BUTHS

OK 5. Hcnonb3oBath
MH(POPMAIIMOHHO-
KOMMYHHKAI[IOHHBIE
TEXHOJIOTUU B
npodeccnoHaTEHOM
JeSITeIbHOCTH

OK 6. PaGoTaTh B KOJUICKTHBE H
KOMaH/Ie, 3¢ pexTUBHO
oOmarses c KOJIJIETaMH,
PYKOBOJICTBOM, IOTPEOUTEISIMU
OK 7. Dbparp Ha cebd
OTBETCTBEHHOCTh 3a paboTy
YJICHOB KOMaHIbI
(MOTYMHEHHBIX ), pe3yabTaT
BBITIOJIHEHUS 3aIaHU M.

OK 8. CamocTosTenbHO
OTIPE/CIISATh 3aJ1aun
npodeccrnoHalIbHOTO u
JUIHOCTHOTO pa3BUTHS,
3aHUMAThCS
camMo00pa3oBaHUEM, OCO3HAHHO
IJIAHUPOBATh MOBBIIIICHHE
KBaTH(UKAITII

OK 9. OpuentupoBatbcsi B
YCIIOBUSAX 4acTon CMEHBI
TEXHOJIOTUI B
npo¢ecCuOHAITBHON
JeSITeIbHOCTH

Ha 0a3ze
CIIPOEKTUPOBAHHOT
0
MUKPOKOHTPOJLIEP
a
-CBOEBPEMEHHOCTh
C/Iaydl OTUYETOB,
9K3aMEHOB U
3a4€TOB

MIPOrPaMMBI;
-IIporpamma st
MHUKPOKOHTPOJIEpa
COCTaBJICHA HA SI3bIKE
Accembiep;

-IIporpamma cocraBieHa
IPaMOTHO;

-Pesynbrar paboTs
IIPOTPaMMBbI COOTBETCTBYET
TEXHUYECKOMY 33aHUIO;
-BepHO cocTaBIieH JIMCTUHT
MIPOrPaMMBI;
-DneKkTpudecKas
NPUHIUIHATBHAS CXeMa
MUKPOKOHTPOJUIEPA U CXeMa
MIIC pa3zpaboTtana ¢
MIOMOIIIBIO CPEICTB U
METO/IO0B
aBTOMAaTH3HPOBAHHOTO
MPOSKTUPOBAHHS,
-IIpaBuibpHO pa3zpaborana
IIEKTPHUECKAs
NPUHIUITHATIBHAS CXeMa
MUKPOKOHTPOJLIEPA;
-IIpaBuibHO pa3paboTana
cxema MIIC Ha
MIPOU3BOJICTBEHHOM YYacCTKe
OIIK;

-PazpaboTannsblit 06pasen
paboTocnocoOeH;

-llenecoobpazHocth BrIOOpA
KOH(Urypauuu MIIC
IIPOU3BOJICTBEHHOMY
yuactky OIIK;
-OnTuManbHbII BBIOOP
METOJI0B OLICHKH
IIPOU3BOIUTEIILHOCTH
MHUKPOIPOLIECCOPHBIX
CHUCTEM,;

-I'pamoTHBIE ACHCTBUA 10
OTJajKe

MHKPOIPOLIECCOPHBIX
CHUCTEM;

I[Ipu  3amure  pabOTHI
CTYJEHT:
-JIEMOHCTPUPYET
CHUCTEMHOCTh u
LIEJIOCTHOCTh, 3HAHMU IO

56




IIM 02;

-BEPHO UCIOIb3YET NOHATHUS
U TEPMUHBI,

-4eTKO OTBEYaeT Ha
MMOCTaBJICHHBIE  BOIPOCHI,
apryMEHTUPYS OTBETHI;
-IyOJIMYHOE BBICTYIUICHHE
MIOCTPOEHO C Y4ETOM HOPM
IEIIOBON DTHKH.

KonnuecTBo o11eHOK «J1a» , %.
Hara . .20
IToamucy 4ieHOB 3K3aMEHAITMOHHOW KOMUCCUH

KonnuecTBO OLIEHOK «Aa» MO KPUTEPUSAM OLIEHKH pe3ysbTaTa Ha OLIEHKY
«yIOBJIETBOPUTEIILHO» JOJKHO OBITH HE MeHee 13, uro coorBeTcTBYET 65%, Ha

OILICHKY «Xopoiio» - He MeHee 15 (75%), Ha OlIEHKY «OTJIWYHO» - HE MeHee 18

(90%).
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COKpaHIeHI/IH, BCTPECYAOIIHECHA B TCKCTE

BT BBIUMCJIUTEIbHAS TEXHUKA

I'oCT ["'ocynapcTBEHHBIN OTPACIEBOM CTaHIAPT

ECK/] €JIMHAasl CUCTEMA KOHCTPYKTOPCKOM TOKYMEHTAIUU
ECTI €IMHasA CUCTEMA TEXHUYECKON JTOKYMEHTALUU

NMC WHTETpaibHas MUKpPOCXeMa

III1 reyaTHas 1Jiata

II15BM MEPCOHAIbHASA 3JICKTPOHHO-BBIYUCIUTEIbHAS MAIIMHA

MIIC MuxkpornpoueccopHas cucrema
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Cnmcok pekoMeHayeMoil JTuTepaTypbl

Hopmamuensle 00Kymennvl
1. TOCT 2.001-93 Equnas cucteMa KOHCTPYKTOPCKOM mokyMeHTanuu. Oomue

MOJIOKEHUSI.

2. TOCT 2.004-88  ECKJI. OOmme  TpeOoBaHMsI K  BBIITOJTHCHHUIO
KOHCTPYKTOPCKMX M TEXHOJOTHYECKUX JOKYMEHTOB Ha TMEYATAIONIUuX W
rpaduueckux ycTporcTBax BeiBojga DBM.

3. TOCT 2.051-2006 ECK/I. DnexTpoHHbIE TOKYMEHTHI. OOIIre TTOJI0KEHUS.

4. TOCT 2.102-68 ECK/. Buasl ¥ KOMIUIEKTHOCTh KOHCTPYKTOPCKHX
JIOKYMEHTOB.

5. TOCT 2.104-2006 ECK/I. OcHOBHBIC HAITHCH.

6. 'OCT 2.105-95 ECKJI. O6mue TpeOoBaHMS K TEKCTOBBIM JOKYMEHTAM.

7. TOCT 2.106-2006 ECK/I. TekcTOBBIE TOKYMEHTHI.

8. I'OCT 2.109-73 ECKJ/I. OcHoBHBIE TpeOOBaHUS K YEPTEIKAM.

9. TOCT 2.119-73 ECKJ/I. DCKH3HBIH TTPOECKT.

10.'OCT 2.201-80 ECKJ. OO0o3HaueHue W3ACIHA W KOHCTPYKTOPCKUX
JIOKyMEHTOB.

11.TOCT 2.301-68 ECK/I. ®opmartsl.

12.T’0OCT 2.303-96 ECK /. JIuaumu.

13.'0OCT 2.316-68 ECK/I. IlpaBuna HaHeceHUs Ha 4YepTekKaxX HAJIIHUCEH,
TEXHUUYECKUX TpeOOBaHMI U TaOJIHII.

14.TOCT 2.605-68 ECK/I. ITnakaTsl yueOHO-TEXHUYECKHE.

15.'OCT 2.601-95 ECK/I. DkcruryaTaliiOHHBIE JIOKYMEHTBI.

16.'OCT 2.701-2008 ECK]I. Cxembl, Buabl u Tunsl. O61ue TpeOoBaHMS K BbI-
MOJIHEHUIO.

17.T'OCT 2.702-2011 ECKJI. [IpaBusia BBITIOJTHEHUS AICKTPUIECKUX CXEM.

18.'OCT 2.702-75 ECK/. IIpaBuiia BBITIOJHEHUS YJICKTPUIECKUX CXEM.

19.TOCT 2.703-68 ECK/. IlpaBuia BBITIOJIHEHHS] KHHEMAaTHUYECKUX CXEM.

20.'OCT 2.704-76  ECKJl. [IlpaBuna BBINOJHEHUS TUIPABIMYECKUX H
MTHEBMATHYECKUX CXEM.
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21.TOCT 2.708-81 ECK/. IIpaBuna BBIMOJHEHUS JIIEKTPUUYECKHX CXEM
(G POBOI BBIYUCIUTEIHHON TEXHUKH

22.T'0CT 2.721-74 Epunas cucTteMa KOHCTPYKTOPCKOM JOKYMEHTAIIHH.
O6o3HaueHust ycioBHbIe rpadudeckue B cxemax. OO0o3HadeHUs OOIIETO
PUMEHEHUS.

23.'0OCT 2.743-91 ECKJI. O6o3HaueHus ycloBHbIE Trpaduyeckue B CXeMmax.
DneMeHTbI HUPPOBOM TEXHUKU

24.T0OCT 3.1102-81 ECT/. Craauu pa3pabOTKH U BUJIBI JOKYMEHTOB.

25.'0OCT 3.1103-82 ECT/I. OcHOBHBIEC HAIIHCH.

26.'0OCT 3.1105-84 ECT/. [IlpaBuna odopmieHUS JTOKYMEHTOB OOIIETO
Ha3HAYCHUSI.

27.I'OCT 3.1109-82 ECT/. Tepmunsi u onpeaeneHusi. OCHOBHBIEC TTOHITHS.

28.'0OCT 3.1128-93 ECT/. O6mue npaBuiia BbIMOIHEHUS IPpaPUUeCKuX
TE€XHOJIOTMUECKUX JIOKYMEHTOB.

29.I'OCT 597—73. bymara ueptexxnasi. TexHrmueckue yCiaoBHUs.

30.'OCT 7.1-84. Cucrema cranaapTtoB mo uHdOpManuu, OUOIMOTEYHOMY H
u3aaTeNbckoMy Aeny. bubnuorpadpuueckoe onucanue aokymeHta. Oo0mue
TpeOOBaHMSI U PABUIIA COCTABJICHHUS.

31.I'OCT 7.32-2001. Cucrema cranmapToB mo uHbopmaImm, 6UOINOTEUHOMY
U um3garensckomy gaeny. OTdeT O Hay4yHO-HMCCIIeNOBATENbCKOW paboTe.
CrtpykTypa u mpaBuia opopmieHus.

32.'0OCT 8. I'ocynapcTBeHHast cucTeMa 00eCTieUeHNsI €TMHCTBA H3MEPCHUM

33.'OCT 8.417-81 I'CH. Equnniis! Gpu3HUeCKuX BEIUYHH.

34.TOCT 14.311-75.  ECTIIIL.  IlpaBuma  pa3pabotku  paboumux
TEXHOJOTHUECKHUX MPOIIECCOB.

35.I'0OCT 24. Cucrema TexHu4eckoi gjokymeHrauuu Ha ACY

36.'OCT 30.Cuctema cTaHIapTOB SPTOHOMHUKHU U TEXHUYECKOMN ICTETUKH

37.'OCT 34. Kommiieke cTaHIapTOB Ha aBTOMATU3UPOBAHHBIE CUCTEMBI

38.'OCT 28388—89. Cucrema o6paboTku nadopmaruu. JJokymeHTsI Ha

MAarHuTHBIX HOCUTCIAX JaHHBIX HOpHIIOK BBIIIOJIHCHUS U O6paH_ICHI/I$I.
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OcHoeHble uCMOYHUKU
Y4eOHuKH, yaeOHbIE TOCOOUS

1. Bragumup AmocoB CxeMOTEXHHKA U CPeICTBa MPOCKTUPOBAHUS [IU(PPOBBIX
yctpoticts - CI16: BHV, 2012

2. BonkoB FO.I'. Kak Hammcath auruioM, KypcoByio, pedepar. Cepus «50
crioco6oBy. PoctoB-H//1: ®enuxc, 2001. — 128 c.

3. Kysneno M.H. Pedepatsl, KypcoBble M TUIUIOMHBIE pabOThI: METOAUKA
MOATOTOBKU oopmiIeHUs: yueOHO-MeToany. nmocooue/N.H.xy3HenoB. — 3-e
u3 ., nepepad. 1 mom. — M.: amko u K,2006. — 340 c.

4. Poman A.C., KynpusnoB A.A u np. Ilpaktuyeckuii camoyuutens P-CAD
2006. Cucrtema mpoeKTUPOBAHUS NIeYaTHBIX Iat - Hayka u texauka, 2009

5. ¥Yrpromog E.II. ludposas cxemorexunka. M3manue 3 - CI16: BHV, 2012

6. Umxma C.H.DnexkTpoHHKa 1 MUKPOCXEMOTEXHUKA: yueOHoe rocodue - 13-
Bo YMII XIT (Mapuipyt), 2012

7. lllecTepkun A.H.Cucrema MOJIETTUPOBAHUS u HCCJICJOBaHUS

paanosaeKTpoHHBIX ycTpoiicTB Multisim 10 - JIMK Ilpecc, 2015

Cnpagounuku:
1. TocynapctBenHbie ctanfaptel. UHpopmanmonHslid ykazarens/Beim.1...12. -

M.: U3n. crang.,2003.-140c.

2. T'ocymapcTBeHHBIE cTaHmapThl: Ykazatens/T.1, 2, 3. - M.: U3xa: craun.,
2003.- 387 c.

3. O6mepoccuiickuii kinaccupukatop crangaproB. OK (MKUCO/Mudxom
MKC-96) 001-2000. 13a. Cranxu., 2001.

Jononnumensnsle ucmouHuKu:
VY4eOHukH U yueOHbIe TOCOOUS:

1. AnyppueB A.®D. Hayunoe wuccnenoBanue. KypcoBble, AWIIOMHBIE U
nucceptarnronnbie padoTel/A.D. Anydpuen. — M.:Ocp-89,2005. — 112 c.
2. bepesuna B.I'. DTuka u kynbTypa HayuHoi padotsl. — CII06., 1999. — 127¢.
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3. 3oakun A.C. Kak HamucaTh Te3HMCHl K KypcOBOM paboTe. — DIIEKTPOHHBIHI
pecypc: www.nsu.ru/psj/kursovye/tesis.html.

4. Oxo0 HO. IlpakTHdeckoe PyKOBOJACTBO Ui BCEX, KTO THIIET JWILIOMHEIE,
KypCOBBIC, KOHTPOJBHBIC, JOKIAIbI, pedeparsl, auccepTanuu: yYcmex 0e3

muiHuX podiem/ FOpuit 9xo. - M.: Metamnyprus, 1996.- 112c.

Humepnem-pecypcol
http://www.internet-law.ru/gosts— Karanor rocynapcTBeHHBIX CTaHIapPTOB
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[Tpunoxenue A
(pexoMeHTyemMoe)
Ilepeuenb TeM /I KypCOBOr0 NMPOEKTHPOBAHUSA

«[IprMeHeHne MUKPOITPOIIECCOPHBIX CHCTEM, YCTAHOBKA M HACTPOMKA
nepudepuitHoro 060pyA0BAHU

Pa3paboTka ombpiTHOTO 00pasma 1y mpousBoacTBeHHOro yyactka OIMK:

KonTtpomnnepa nns ynpasieHus
KonTpoutepa knumara

KonTposuiepa naBnenus

KonTtpomnepa nnst ynpaBieHUs OCBELIEHUEM
KonTtpomiepa oxpaHHOU CUTHAIM3aLUH
KonTpouiepa noxxapHoil CUTHAIA3ALUU
DIIEKTPOHHBIA TEPMOMETP
DJIEKTPOHHBIE YaChI

DJIEKTPOHHBIA PACXOI0OMEP
YIbpTpa3ByKOBOW TOJILIUHOMED
DJIEKTPOHHBIN BJIATOMEP

DJIEKTPOHHBIN KOJOBBIN 3aMOK

YMHOE 3apsiAHOE YCTPOMCTBO
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Ipuiaoxenue b
(obs3aTenpHOE)

@®opma U151 YTBEP:KIeHHs TeM KYPCOBOI0 MPOEKTA

MuHucTepcTBO 00pa3oBaHusi U Hayku Poccuiickoit Deneparmu

DenepanbpHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YIPEXKIECHHE BBICIIIETO
npoecCHoHaIFHOTO 00pa3oBaHus «YpaabCkuil heaepaibHblii yHUBEPCUTET HMEHH HEPBOrO
Ipesunenra Poccun b.H.Enbriuna»

HmxHeTarnibCKuil TEXHOIOTMYECKUH HHCTUTYT ((uiman)

HwxHeraruabcKuit MalIMHOCTPOUTEINIbHBIN TEXHUKYM

YTBEPXJIAIO:

3aM.qupeKkTopa TexHuKkyMa no YM u BP
E.B.I'mnsnepman
«_» 20T

TEMBbI KYPCOBBIX IPOEKTOB
no [IM 02 IIpumeHeHne MUKPOITPOLIECCOPHBIX CUCTEM, YCTAHOBKA M HACTPOMKa
nepupepuitHoro 000pyA0BaHU
B IpynIe OYHOI'0 OTIEIICHHUS
20 -20  yu.rona

Ne i/ ®.1.0. cTyneHra TeMbI
PazpaboTka onbITHOr0 00pasia CEHCOPHOTO
1 NBanoB EBrennii peryysTopa OCBEIICHUS C JUCTAHIIUOHHBIM
YIPABJIECHUEM JIJIsl TPOU3BOJACTBEHHOIO YYaCTKa
2
4
[Ipencenarens LIK A.B. Enncees
COT'JIACOBAHO:
IIpenonaBarenn A.A.KoHueBas

64



OcHOBHbBIE HAANMKMCH B IOKYMEHTaX

Hpuiaoxenue B

(oOs13aTenbHOE)

OcHoBHas HaamuCch B TeKCTOBOM JokyMmeHTe - TOCT 2.104-96

KI1.00.09.02.01.T0O-33909. I3
Hsm. | Sluem Ne dokym. MModnuce [Jama
2 aspad | /banob [Tpoekmupobarue ycmpoicmba T” ”i Jluem { T o
ogep. &)
que H? Ao ynpatnesus ocbeueryers 2 =
H. Kormp. 2OCIMUHLLYb! HTMT
Ymeepd.

OcHoBHas HaJIINCh B IIOCICAYIOIIUX JIMCTAX TCKCTOBBIX JOKYMCHTOB

I'OCT 2.106-96

Ham.

Suem

Ne dokym.

Mednuck

[lamd

KI1.00.09.02.01.70-33909. 113

JTucm

OcHoBHas Haanuch as yeprexend u cxem ['OCT 2.104-96

Aum | Macoa | Macwmad)
itaw | om | A daceire | Hadn | damg
Faread ?f
oot
T xaHmg Jvom | Avcmat T
Hxanmg
Smt
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Hpuiaoxenue I

(obs13aTenbHOE)

Muwucmepcmbo odpasobarus u Hayky Poccudckou Pedepayuy
PrA0Y BO «Ypansckuu gedepansHsii yrubecumemn
umer nepbozo lpesudeqma Poccuy b.HEbyuHay
HuxHemazu/ickud MexHoN02UYeCcKuL UHCMUmym ([@uauas)
HuxHemazu/bCkud MawUHOCMEOUME bHbIL MEXHUKYM
Luknobas komuccus crequanbHocmey TEXHUKU U MEXHOADZUY CITpoume/beimba
UHPOPMAMUKY U BbIHUC/IUMEIbHOU MEXHUKL, IKOHOMUKU U YrnpabieHus

[Ipoexmupobanue ycmpoucmia ynpabrerus ocbeueruem

KYPCOBON [IPOEKT

[loScHUMEIbHaS 3anUcKa

[IK00090201710-43909113

Pykobodumerib AAKoHyebas
Cmyaderm zp. 10-43909 £.B Nbarob

HuxHuu Tazun
2076
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Hpuiaoxenue /1
(obs3aTenpHOE)

IIpumep 3apaHus 1J1s1 KypCOBOTO NMPOEKTHPOBAHUS

MunucrepctBo 0oOpa3oBanus U Hayku Poccuiickoit @enepanun

q)ez[epanLHoe TOCYyJapCTBEHHOEC aBTOHOMHOC O6p&30BaT€J'IBHOG YUpPEXKACHUE BBICHIETO

oOpa3zoBaHus «Ypanbckuil (eaepanbHblii yHUBEpcUTEeT UMeHH niepBoro [Ipesunenta Poccun

b.H. Encninaay
HuxHeTarunbCKuil TEXHOIOTUYECKUI HHCTUTYT ((huiman)
HwxHeTaruiabCkuii MalIMHOCTPOUTEIbHBIN TEXHUKYM

3amanue
JUIsI KypCOBOTO TTPOSKTHUPOBAHUS

cnenpaibHoctd  09.02.01 KoMnbloTepHBIE CUCTEMBI U KOMILIEKCHI

CTYZIEHTY

Kypca 4  rpynmsl

Tema 3amanus:

KypcoBoii npoekT Ha ykazaHHyto TeMy BbinonHsercs cryaenroM HTU (@) Yp®dY HTMT

B CJICJIyIOIIEM OOBbeMe:

1.

5.
JlaTa BeIga4u

CpOK OKOHYaHUS

[losicHuTenpHas 3amucKa: TEXHUYECKOE 3a/1aHKe; OMMCAHUE MUKPOKOHTPOJLIEPA,
pa3paboTKa 1 OMHMCaHUE FTEKTPUUECKON MPUHIUINATIBHON CXEMBI.
IIporpaMmupoBaHue MUKPOKOHTPOJIIIEpA: aJITOPUTM IIPOrpaMMBbl, IporpamMma Ha
AcceMmb0iiepe, onrcaHue MporpaMmal.
[Ipoextupoanue MIIC mist npousBoacTBenHoro yuactka OIIK: ocobeHHOCTh
npousBoacTBeHHOro yyactka OIIK, mpoektupoBanue n kommuiekranus MIIC, onenka
npouszBoauTenbHoctu MIIC.
I'padnueckas yacTh mpoekTa:

Jluct 1. DnekTpuueckas IPUHIIMITHAIBHAS CXeMa MUKPOKOHTPOJIIEpa

JIuct 2. biiok-cxema ajnroputMa nporpaMmmbl MUKPOKOHTPOJUIEpA

JIucr 3. Cxema MIIC s npounsBoacTBeHHOTO yuactka OITK
UYepTeku BBHIOTHAIOTCA BPYUHYIO UM ¢ ucrionb3oBanueM cpenctBs CAIIP na popmarax
oT A4 10 A2 B 3aBUCUMOCTH OT pa3MepoB OJIOKaA.

[IpakTryeckas 4acThb: pa3paboTaHHbIN 0Opaser

[Ipencenarenb UKIOBOW KOMUCCHUH A.B.Enucees

IIpenonaBarens A.A Konuesas
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Hpuiaoxenue E
(obs3aTenpHOE)

IIpumep opopmiieHUs cogepKaHUA KYPCOBOIO MPOEKTAa

| 23101 (3 & 1% (=R 3
1. TEXHUUECKOE BAMAHME . ... uvenneeeneeenneeneenteenteeteeeeeneeaneeeneeenneans 4
2. ONHCAHUE MUKPOKOHTPOIIICPA. v vt neveeneeenetenneeeneeenneeneeenneenneeannenns 6
3. DnexTpuueckasi IPUHIUIHAIBHAS CXEMa MUKPOKOHTPOIIICPA.......veen.. ... 9
4. TIporpaMMHPOBAHUE MUKPOKOHTPOIIICPA. . v v nrreennrreennneennneeennneennnns 10
4.1. ATITOPUTM TIPOTPAMMBL. . .. cvvteuteenteenneeeneeenseenneeeneeeeeenseenseninns 10
4.2 TTporpaMMa Ha ACCEMOTIEPE. ... vuueenteententeeteetee et ee e iieeeeeens 11
4.3.JTUCTUHT (OTTUCAHUE TIPOTPAMMBI). .. uvte ettt enneenneennneenneenneenenenns 15
5. MIIC ana npousBoactBeHHoro yuactka OIIK...............oo 19
5.1.0cob6ennocTh npou3BoacTBeHHOro yuactka OIIK.......................... 19
5.2.ITpoextupoBanue u komruiektanus MIIC....................... 21
5.3.0nenka npousBogutensHocTd MIIC. .. ... 23
I F2) 10 U1 (53507 (< 24
(053070070090 1% (<) 121 1) 0) =3 0T PP 25

[Tpunoxkenne A DnekTpudeckas IPUHIMITHAIBHAS CXeMa MHUKPOKOHTpOJIepa26
[Tpunoxenue b TaOnuIIa MEPEUHS DIEMEHTOB .....uvenrrenreeneeenneeanneanneennns 27
[Tpunoxenune B biiok-cxema airoputMa nporpaMmMbl MUKPOKOHTPOJIIEPA. . . . .. 28
[Tpunoxenue I' Cxema MIIC ans npousBoacTBenHoro yuactka OIIK...........29
[Tpunoxenue JI @otorpadus MIIC.............coiiiiiiiie e, 30

[Tpunoxenue E Ananus pesynbratoB padotel MIIC...............coiii 31
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Ipuiaoxenue 7K

(o3HAKOMHTEIHHOE)
@daiis1 OCHOBHOM ITPOIPAMMBIL:
[/ FF% [lonrnmdeHHEHe DMBIMOTEeRM ***
#include "conf.h" //VCoTaHOBKKM ONpoeKTa NpoSKTa
#include <avr/io.h> //Bubtnmorexka AVRE
#include <util/delay.h> //BuSmmuoTera sSaIspxEelr
#include "lecd conf.h" //Bubmurorexka LCD
[/ *** DnaBraa QYHKUMA ***
int main (void)
{
// KoHburnypauwma LCD
LCD Init ();
while (1)
{
LCD Set Position (1,4);
LCD:ShD;_String ("MpueeT! ! 1");
LCD set Position (2,1);
LCD show String ("4 ATmega4B! :)");
delay ms (5000) ;
fCD_Clgar ()
LCD set Position (1,2);
LCD_Sth_String ("Bee cucTeME") ;
LCD set Position (2,3);
LCD Show String ("paBorawT!");
_delay ms (5000);
LCD Clear ();
}
}
Qain dubnuotekn ans pabotel ¢ LCD:
[/ F** TonknmdYeHHbHe OUMONMOTERM ***
#include "conf.h" //VoTaHoBKM NpoSKTa NPOSKTa
#include <avr/io.h> //BuBmmorera AVE
#include <util/delay.h> //BuEnuoTera salepEen
#include "lcd conf.h" / /Kodburypauua LCD

//*** DPnoBalbHue NepeMeHHHE M KOHCTAHTH 075 pafoTh ¢ LCD ***

//OBmAaBIeEMe MACCHMEA C AlpecaMM BO BHYTpeHHeN namatu LCD,
//CcOoTBETCTEBYRIMMM NepBOM MOSMUMM B KakIod M2 4-X CTDOK.
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const unsigned char addLUT[4] = {0x80, 0xcO, 0x9%4, 0xD4};
//0BrABNEEME MAacCCHMBA C KONAMM DYCCKME CHUMBOIIOER
//Bo BHYTpeHEeH mamaTm LCD
const unsigned char Rus([ed]=
{
0x41,0xR0,0x42,0xAal,0xE0Q, 0x45,0xA3, 0xAd,
0xA5,0xR6,0x4B, 0xA7T,0x4D, 0x48, 0x4F, OxAS,
0x50,0x43,0x54,0xA%9, 0xAR, 0x58,0xELl, OxAB,
0xAC,0xE2, 0xAD, OxAE, O0xAD, O0xAF, 0xB0O, 0xB1,
0xel,0xB2,0xB3,0xB4,0xXE3,0x65,0xB6, 0xB7,
0xB8, 0xBY9, 0xBA, 0xBB, 0xBC, 0xBD, 0x6F, 0xBE,
0x70,0x63,0xBF, 0x7%, 0xE4,0x78, 0xE5, 0xCO,
0xCl, 0xE6, 0xC2,0xC3,0xC4,0xC5, 0xCe, 0xC7
¥
unsigned char LCD_Address; //Anopec nmosuuMK B cTpoke LCD
unsigned char LCD_Line; //Homep Terymel cTpoku B LCD

[/ *** @yHrumM nna paboTH c LCD ***
//®yHrUMA sanmMcu B LCD nonySatiTa

void LCD Write Nibkble (unsigned char data)
{

LCD_OUT; //lluHa madHHelX Ha nepena4dy
LCD WRIGHT; //Pemym sanucwu

LCD CLEAN; //OumcTra BUTOR maHHHX
LCD:START; //Hadano nepemadm

LCD _PORT |= (data & 0x0F); //Tlepenada ImaHHEHX
LCD_END; //OroHUaHMe nepemauu
LCD_CLEAN; //OuMcTKRa OMTOB OaHHHEX
LCD_ IN; //llMHa DaHHHZ Ha OpHUEM
1CD_READ; //Pexum uTenMA

_delay ms(3); //Banepsra nma obpaboTku

//oaunsx B LCD
}

//®yHrUuMA sanmcm B LCD BaiiTa
void LCD Write Byte (unsigned char data)
{

LCD OUT; //llMHa padHHHX Ha nepergady

LCD WRIGHT; //PexuMm sanmcu

LCD CLEAN; //0oumcTra BMTOR IDaHHEX

LCD START; //Hagano nepemauun

LCD PORT |= (data »> 4); /[/lepepmaya crapmero

- //nonyBaniTa

LCD END; //OroHYaHKE nepemadn

LCD_CLEAN; J//OumcTra BMTOB HaHHHX

LCD START; //Hagano nepemauwm

LCD PORT |= (data & 0x0F); //Tlepenada Mmammero
/ /nonyBatita

LCD _END; //OroHYaHNe Nepemadu
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LCD_CLEAN;
LCD IN;
LCD_READ;
_delay ms(3);

//OumcTra OMTOR OaHHHX
J//IHa DadHHxE Ha OpHeM
//Pexim 4TeHMA
//BanepExka ona ofSpadSoTRM
//oaHHux B LCD

//@YyHRUMA Nepexola K NepBOM MOSMUMM B CTpoke LineNum

void LCD Go To Line
{
LCD_COMAND;
LCD Address =

LCD Write Byte

{(unsigned char LineNum)

//PexiuM Nepemauy KOMAHI

(LCD Address);

addLUT [LineNum-11; //Onpenenaem anpec

//crporn
//Tlepenaem ero B LCD

LCD DATA; //PexuM Nepemauy ODaHHEX
LCD Address = 0; //oBuynsHus ampsca
LCD _Line = LineNum; //VcradHoBka TeRymel CTRORM

}

//DYHRUMA OYMCTKM OMCILIEA

void LCD Clear
{
LCD COMAND;
LCD Write Byte

_delay ms(10);
LCD DATA;

LCD Go To Line
}

(void)

//PexyM Nepemady KOMAaHI

(0x01);

//KomaHna o9YMCTHH,

KypCop

//nepeMemasTcad B MCXOOHYR
/ /nosuimn

//Banepxka nna obBpaboTru
//mansmx B LCD

//PexuM Nepelady IaHHBEX

(L)

//TNepexon ®k nepeoll CTDOKe

//DYHRLMA YCTAHOBKM TeRylleld nosuumm col B cTpoke row LCD
void LCD Set Position (unsigned char row, unsigned char col)

{
LCD COMAND;
LCD Address =

LCD Write Byte
LCD DATA;

LCD Address =
LCD _Line =
}

row

//PemmM NepemadM KOMaHI

addLUT[row—-1]+ col;

(LCD_ Address);

//onpenenaem
//nosuimm
//Banuce ampeca B LCD

//PemnM nepenadM OaHHEHX

col;

//¥craHoBRka

; //YoTadoBsra Terymel CTDOKM

//PyHKUMA oTOOpaXeHMA CMMBOJIA B TeKYIEH MO3MUMK

void LCD_Show_Char
{
if (sumbol >=
{

192)

(unsigned char sumbol)

//Bcny cuMBON pyCCKMEA
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sumbol = Rus[sumbol-1927;

}
LCD DATA;

//MeperoaMpoera
/ /crmBona

//B2 dopmar LCD
//PexyM nepenayumM IaHHHK

LCD Write Byte (sumbol); //Sanmce cuMsBoma B LCD

LCD Address++;

//VeenmuureasM ampec Ha 1

if (LCD_Address == LCD COLS3) //TMpoeepka nepexola Ha

{

if (LCD Line

{

//EOBY®D CTpORY

== LCD_ROWS) //Ecmm cTpoka

//nocnensas

LCD Go To Line (1);//Nlepexon Ha NEpPBY®

else

{

//cTpory

//Ecnu cTpoka He MNOCHSOHAA

LCD Line++; //Cuerumk cTpor +1
LCD Go To Line (LCD Line); //Iepexon

}

//Ha HOBY®
/{crpory

//®yHEUMA BHBODa CTPOKM Ha LCD
void LCD_Show_String (unsigned char *str)

{
while (*str != 0)
}

LCD Show Char (*str++);

[/ /dyHEIMA MHEMOMaIM3aumK LCD

void LCD Init (woid)
{
LCD_DDE = 0XFE;
LCD CLEAN;

LCD READ;

LCD END;

LCD COMAND;
_delay ms(50);

LCD Write Nibble

//¥ecraHorka noprTa LCD Ha BHBOI
//OuucTra GMTOB IaHHEX
//MpenycradoRka yIpaBIADLIMX
//curHanos:

//1. Pexum drTeHNd

//2. OxoHYaHMe NOepeladnr

//3. PexuM nsepelady KOMAaHI
//Bamep®xa oA MHMLMAIMSALIK
//rouTponnepa LCD MOIyIA

(0x33); //lepemaswm

//HDCHE,IEOB&TEJIBHDCTB

LCD Write Nibble (0x22); //nepeeomamyo LCD B pexMM
LCD Write Nibble (0x22); //noepemaum no 4-M mMEMAM
LCD Write Nibble (0x22);

LCD Write Byte (0x28); //BrruBusauma mpudTa
LCD_Write_Byte (0x01); //OumcTrRa ODMcOIes
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LCD Write Byte (0x06); //¥YoTaHoRKa peEMMAa KypCopa
LCD Write Byte (0x0C);
}

daiin KoHduWrypauum npoekTa:
#ifndef CONF_H
#define CONF_H

// *** Onpememnerma ***
#define F CPU 12000000 //TaxToBaa dHacToTa

#endif

dain KoHdurypauyum 6ubnuotekn LCD:
// FhE A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A Aorodohohodhh

s BubnmoTeka OnA yhOpablleHMed aldasMTHO-UMNOpOBEM

/f LCD-MOOYIIEM HAa OCHOBE KOHTpOJNnepa HD44730
// tE S S S S S S S S S S S S EEEEEEEEEEEEEEEEEEEEEEEEEE SR

!/ NogknwdyeHMe LCD-MOOYJIA K KOHTROJIISRY
/r

/ MK LCD
!

/ Px0 - DB4
! Pxl -> DB5
/I px2 -> DB&
/! Px3 -> DB7
/! pxd -

/ Px5 - RS
/r Px6 -> R/W
! Px7 - E

tifndef LCD CONF_H
#define LCD CONF_H

!/ YcoTaHoBKa napaMeTpoe LCD (2x16)

#define LCD ROWS 1 //KomMueckoBO CTPOK

tdefine LCD_COLS 16 //KonM4ecTBO SHAKOBE B CTROKES
// KoEdMurypaumMa nopTa Ind paboTH ¢ LCD

#define LCD_RS 5 //Turna RS

#tdefine LCD RW 6 //Mueua R/W

#define LCD E 7 {/Mneua E

#define LCD PORT PORTD //Texkymit nopr LCD

#define LCD_DDR DDRD //¥cranoBka pexmma nopTa LCD
'y VCoTaHOBKA KOMaHEI
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//TNlepexon B pemmM wTenma (R/W=1):

#define LCD READ  LCD PORT |= (1 << LCD RW)
//Hepexon B PEeXRMM =ZalucH (R/W=0) :

#define LCD WRIGHT LCD PORT &= ~ (1 << LCD_RW)
[/TMlepexon B pe®EMM [NepeladyM IOaEHEHE (RS=1):
#define LCD_DATA LCD PORT |= (1 << LCD_RS)
[/TMlepexon B peRMM NepelaydyM KoMaHn (RS=0):
#define LCD COMAND LCD PORT &= ~(l << LCD_RS)
//Hagamo nepenmaum (E=1):

#define LCD_START LCD_PORT |= (1 << LCD_E)
//Korewn nepemaum (E=0):
#define LCD_END LCD_PORT &= ~(1 << LCD_E)

//OumcTra ofnacTM NnepenadM:
#define LCD CLEAN LCD PORT &= ~ (0xF0 >> 4)
//lMEa DaHEHEE B peXMMe BXOOA:

tdefine LCD_IN LCD_DDR &= ~ (0xF0 >> 4)
//IMEa maHEHE B pexXMMe BHXOHNA:

#define LCD_OUT LCD DDR |= (0xF0 >> 4)
v MpOTOTHUIE bYHRLNMA

void LCD Write Nibkle (unsigned char data);

void LCD Write Byte (unsigned char data);

void LCD Go To Line (unsigned char LineNum) ;

void LCD:Clgar_(void};

void LCD_Set Position (unsigned char row, unsigned char col);
void LCD Show Char (unsigned char sumbol);

void LCD Show String (unsigned char *str);

void LCD:Init_(void);

#endif
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IIpunoxenune 3
(0O3HAKOMUTEIBHOE)

IIpumep opopmiieHUsE cXeMbI JTEKTPUYECKON NPUHIUITHATIBLHOMN

[IpuHiunuanpHas cxema sBISETCS HauOosee IMOJHOM 3JIEKTPUUYECKON
CXEMOW WU3JIeNusl, Ha KOTOpPOM M300pakaloT BCE JJIEMEHTbI U YCTPOICTBA,
HEOOXOJUMBbIE Il OCYLIECTBICHMS W KOHTPOJS B H3JAEIUU  33JaHHBIX
AIEKTPUYECKUX TPOLECCOB, BCE CBA3M MEXKIAYy HHMH, a TaKXe JIIEMEHTHI
HNOJIKJIIOUEHUST (pa3beMbl, 3a)KUMbl), KOTOPBIMU 3aKAHUMBAIOTCS BXOJHBIE U
BBIXO/IHBIE LIETIH.

DNEeKTPUYECKUE DSJIEMEHThl Ha NPHUHIUIHAIBHOM cXeMe H300paxaror
YCIOBHBIMU TIpauueckuMu 0O0O03HAYEHUSIMH, HauepTaHUE M pa3Mepbl KOTOPBIX
ycTaHoBieHbl B ctanaaprax ECK/I.

CxeMbl BBINOJNHAIOT JUIA  M3JACNHMM, HAXOMAMMXCA B OTKIHOYEHHOM
NOJIO)KEHUU. B TexHudyeckn OOOCHOBaHHBIX CIy4yasX JOMYCKAETCS OTJIEIbHbIE
AIIEMEHTBI CXEMbI U300pakaTh B BEIOPaHHOM pab04eM MOJOKEHUH C YKa3aHUEM Ha

II0JIC pCKUMa, AJIs1 KOTOPOIo I/I306pa)KeHI>I OTH OJICMCHTBI.

A1 B1 Cf
S1 F1 F2
BE (2] | L2
$152/S3
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Ipuiaoxenue K
(obs3aTenpHOE)

IIpumep opopmiieHHs CIIMCKA JIUTEPATYPbI

. bubmuoreka I'OCToB M HOpPMaTHBHBIX JIOKYMEHTOB — Pexum gocrtyma:
http://libgost.ru/

. Ileuarnsie mnatel (komruiekT u3 2 kHuUr). [lom.pen. Kmaite ®@. Kym03 —
Texnocdepa, 2011

. IIuporosa E.B. [IpoekTupoBaHie U TEXHOJIOTHS MEYATHBIX IUIAT: YUEOHUK. —
M.: ®OPYM: UHOPA-M, 2011

. Ymwxma C.H. DnexTpoHHKa 1 MUKPOCXEMOTEXHUKA: yueOHoe rnocodue - 13a-
Bo YMII XKAT (Mapmpyt), 2012

. Ilecrepkun A.H.  Cucrema  MOAEIHMpPOBAaHUS WU MCCIEIOBaHUSA

paanosnekTpoHHbIX yerpoiicTB Multisim 10 - JIMK IIpecc, 2015
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Ipuiaoxenue JI

(obs3aTenpHOE)
I'pa¢uk BHINOJHEHHUS KYPCOBOI0 NMPOEKTA
MunuctepcTBo 00pazoBanust 1 Hayku Poccuiickoit deneparmu
DeniepanbHOE TOCY1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKIECHHE BBICLIETO
npo¢ecCHOHATFHOr0 00pa30BaHus «YpalbcKuil (heepalbHblil yHHBEPCUTET HMEHH IIEPBOTO
IIpesunenrta Poccun b.H.Enpunnay
HuxHeTarnibCKuii TEXHOJIOTHUECKUIT HHCTUTYT ((huinan)
o VTBEPK/JIAIO:

HwxHeraruabcKuit MalIMHOCTPOUTEINIbHBIN TEXHUKYM
3am.aupexTopa TexHuKyMa no YM u BP

E.B.I'unpnepman
«_» 20 1.

I'PA®UK
BrInonHeHNs KypcoBOIro IMpOeKTa
no [IM 02 [TpumeHeHne MUKPOIIPOLIECCOPHBIX CUCTEM, YCTAHOBKA U HACTPOIKa
nepupepuitHoro 000pyA0BaHU
B IpyIIIie OYHOT'O OTJIEJICHUS
20 -20  yu.roma

No Cooeporcanue CpoKu eévinonnenus

1 | Beinaua 3aganus 27.02.16
[TosicHuTenbHAS 3aMKUCcKa: TEXHUYECKOE 3a/1aHHE;
OINMKMCAaHNEe MUKPOKOHTPOJLIEpa, pa3padoTka 1

2 POKORTPO.TEpd, Pasp : 28.02.16-31.02.16
OIMMCaHUE IEKTPUICCKON MPUHIIUTTHATBHON
CXEMBI
[IporpammupoBaHre MUKPOKOHTPOJIEpA:

3 | aIropuTM MpOrpaMMbl, IporpaMma Ha 01.03.16-05.03.16

AccemOnepe, onucaHue NporpaMmbl
[Ipoextuposanue MIIC miis
npou3BojicTBeHHOro yuyactka OIIK:
4 | 0cOOEHHOCTH TPOU3BOJCTBEHHOTO Y4aCTKa 06.03.16-10.03.16
OIIK, npoexktupoBanue u koMmruiektamus MIIC,
olieHKa npousBoauTenbHOCTH MIIC

5 | [IpoBepka NOSICHUTENIbHBIX 3aITUCOK 11.03.16
6 | BemmonHeHue rpadguyeckon yacTu 12.03.16-15.03.16
7 | BeinmosiHeHWE TPAKTUYECKON YacTH 16.03.16-20.03.16
8 | IloaroroBka K 3amure 21.03.16-23.03.16
9 | 3ammTa KypcOBOIo NMpOEKTa 24.03.16-26.03.16
[Ipencenarens LIK A.B.Enuncees
COI''TACOBAHO:
IIpenonasareins A.A.KoHueas
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Hpuiaoxenue M
(o3HAKOMHTETHHOER)
IMpumepsl onucanus 6UOGJIMOTrpadPUIECKOro annapara JNTepaTypbl U

ucTouHnKoB (Ha ocHoBanuu 'OCTa 7.1-2003)

Kruueu oonoco aemopa unu epynnet aemopos (00 mpex).

Tpodumona T.U. Kypc pusuku: yued. mocobue /s HHKEHEPHO-TEXH. CIIEI.
By30B / T.U.Tpodumosna .-7-e uzn., crep.- M.:Beicmas mkomna, 2003.-542 c.: ui.

Heiiman JI.P. PykoBojcTBO K j1labopatopuu diaeKTpoMarHuTHoro mosis / JI.P.
Heiiman, K.C. Jemupusn, B.M. IOpunos; noxa obm. pea. B.M. IOpunosa..- 4-¢
u3 ., nepepad.-CII6.: b.u., 2003.-237 c.: un.- bubmauorp.: ¢.234-235.

Onucanue kHueu (asmopos 6ovbuie mpex)
®dunocodus: yueb. aa By3oB / .M. Ukonnukosa, B.H. JlaBpunenko, B.I1.
ParaukoB [u np.]; mom pen. B.H. JlaBpuuenko.-2-¢ w3m., wchp. u jgom.- M.:

FOpucts, 2002.-516 c.-(Institutiones).- bubauorp. B mpumed.

Onucanue ouyuanbHbiX U HOPMAMUBHBIX OOKYMEHMO8

Poccuiickas denepanus. 3akonsl. O denepaapbHoM Oromkere Ha 2003 rox:
OenepanbHbii 3akoH, 24 aek. 2002 r., No 176- @3 //Poccuiickas Denepariusi.
3akonsl. Benomoctn denepanproro coopanust PO 2003.- Nel.- C.1-91.

Onucanue cmameti u3 JHcypHanios
[laparmop M.I'. OnTuMmmu3anus Tra30BOM 3allMThl NMPHU IUIAa3MEHHOW cBapke/

M.I".Illapanos // CBapounoe npousBozacTBo.- 2003.- Ne6.- C.3-6.

Onucanue ouccepmayuii

Januios I'.B. PerynupoBanue B3aUMOJICUCTBUI CyOBEKTOB
WHBECTUIIMOHHOTO Tporecca: Jluc. kana. skoH. Hayk: 05.13.10 / CIIOI'YD®. -
CII6., 1999. - 138 c.



Jlannios I'.B. PerynupoBanue B3aMMOJICHCTBUI CyOBEKTOB

WHBECTUIIMOHHOTO Tporiecca: ABToped. muc. KaHA. d9koH. Hayk: 05.13.10 /

CIIeI'yod. - CI16., 1999. - 16 c.

Onucanue 31eKMpPOHHBIX PeCcypcos

Pecypcubl 1okanvernoco docmyna

[Tox aBTopom IIBetkoB, B. fI. KommbroTrepHas rpaduka:pabouas mporpamma
[D5eKTpOoHHBIN pecypc] : Wi CTYASHTOB 3a04. (pOpMbI OOy4YeHHUs reonie3. U Jp.
CHENUAIBHOCTEN. — DNEKTPOH. AaH. ¥ porp. - M.: MUNT'AuK, 1999. - 1 nuckera.
- Cuctem. tpeboBanus: IBM PC, Windows 95, Wopd 6.0. - 3arn. ¢ skpana. - No
roc. peructpanuu 0329900020.

[lon 3armaBueM Internet mar 3a marom [OIEKTPOHHBIN pecypc|:[MHTEPAKTHB.
yue0.]. - DnekTpoH. gaH.u mporp. - CII6. : [TutepKom, 1997. - 1 snexkTpoH. omnrt.
auck (CD-ROM) + nmpun. (127 c.). - Cuctem. tpeboBanus: 11K ot 486 DX 66
MI';; RAM 16 M6 ; Windows 95 ; 3B. miiara ; IMHAMUKH WM HAYIIHUKU. - 3arJL. C
JKpaHa.

Pecypcwt yoanennoeo oocmyna

Onektponnblii katanor I'TIHTB Poccum [DnekTpoHHBIM pecypc] : 0aza
JIAHHBIX COICPXKHUT CBEJCHHUS O BCEX BHJAAX JIMT., nmocrymnaromiei B poun I'TIHTH
Poccun. - DnextpoH. maaH. (5 daitnos, 178 Teic. 3ammceit). - M., [199-]. - Pexum
noctyna: http://www.gpntb.ru/win/search/help/el-cat.html.- 3arm. ¢ sxpana.

B cnucok BHOCAT TOJIBKO HMCTOYHHMKU, H3JJaHHbIE B OyMaXHOM BHUJIE U
MMEIOIIME BBIXOJHBIC JIaHHBIC, & TaKXKe JJICKTPOHHBIE PECYPChl C YyKazaHUEM

pexuMa 10cTymna.
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Ipuiaoxenue H
(oOs13aTenbHOE)

Tunosbie TpeGOBaHMS

K COCTaBY U conep:kaHui0 Texuuueckoro 3aganusi (FOCT 34.602-89)

Pazaen

Coazep:xanme

ODIIHe CBeIeHHY

— [IOJIHOe HaHMeHOBAHHe CHCTeMBI H ee YCI0BHOe 0003HaueHHe

— IHQP TeMbl HH MH{p (HoMep) A0T0BOpa;

— HaHMeHOBaHHe IpeJIPHATHI Pa3spa0oTUHKA H 3aKa39HKA CHCTeMEI, HX
PEKBH3HTEI

— epedueHb JOKYMEHTOB, Ha OCHOBAHHH KOTOPEIX co3gaeTcd HC

—ILTAHOBBIE CPOKH HAYaa H OKOHYAHHA paboT

— CcBefleHHd 00 HCTOYHHKAX H NOpPAIKe (PHHAHCHPOBAHHA PadoT

— IOPAIOK O OpPMISHHT H IpeIbIBIeHHA 3aKa3UHKY pPe3yIbTaToB padoT
IO CO3JAHHIO CHCTEMBL, ee JacTel H OTJeIbHBIX CPeICTB

HazgadeHHe H IeIH

CO3TAHASA
(pasBHTHSI) CHCTEMEI

— BHII ABTOMATH3HPYeMOH JeATeIbHOCTH

—IlepedeHb 00BbEKTOB, Ha KOTOPBIX NpeolaraeTc Hello/Ib30BaHHe
CHCTeMEI

— HAHMeHOBAHHA H TpebyeMble 3HATeHHS TeXHHYECKHX,
TeXHOJIOTHIeCKHX, IPOH3BOACTBEHHO-3KOHOMHIeCKIX H Tp.
MoKasaTeleH 00beKTa, KOTOpEle JODKHEI OBITh JOCTHTHYTEI IIpH
BHepeHuH HC

XapaKTepHCTHKA
OOBEKTOB
ABTOMATH3AIHH

— KpaTkHe cBeleHHd 00 00beKTe aBTOMATH3AIlHH
—cBeJeHHA 00 YCJIOBHAX IKCILTYaTAllHH H XapaKTepHCTHRAX

OKPYAOINEH CpejIbl

TpeboBaHHS K
CHCTeMe

TpeboBaHHA K CHCTEMe B LIeIOM:

—TpeDoBaHHA K CTPYKTYPe H ()YHKIHOHHPOBAHHIO CHCTEMEI (IlepedeHb
MOJCHCTEM, YPOBHH HEPapXHH, CTelleHb [IeHTPATH3AIHH, CTIOCO0H]
HH()OPMAITHOHHOTO 00MeHa, peAHME] PYHKITHOHHPOBAHHA,
B3aHMOJeHCTBHE CO CMeKHBIMH CHCTeMAMH, ITepCIIeKTHBE! Pa3BHTHI
CHCTEMEI)

—TpeOOBaHHA K IIepCOHATY (THCIeHHOCT IOIb30BaTelleH,
KBATH()HKAITHL, peXHM PadOThL, HOPAIOK IOATOTOBKH)

— [IOKA3aTelTH Ha3HAUeHHY (cTelleHb IPHCTIOCO0IIeMOCTH CHCTEMBI K
H3MeHeHHAM IIpolleccoB VIIpaBIeHHd H 3Ha9eHHH NapaMeTpoB)

—Tpe0OBAaHHA K HANEKHOCTH, 0230MIaCHOCTH, 3PTOHOMHEE,
TpaHCIOpPTabebHOCTH, SKCILTYATaIllHH, TeXHHIeCKOMY
0OCTYXHBAHHIO H PeMOHTY, 3alllHTe H COXPAHHOCTH HH(OPMAITHH,
3alTHTe OT BHEIIHHX BO3IEHCTBHI, K NaTeHTHOH YHCTOTe, 0
CTAHIApPTH3ALMH H YHH)HKAITHH

TpeboBanna K QyHKIHAM (II0 HOACHCTEMAM):

— [epedueHb MOLTeKANTHX aBTOMATH3AIHH 33134

— BpeMeHHOH perIaMeHT peaTH3allHH KaaJoH QyHKmm

—TpeOoBaHHA K KadecTBY pealH3allHH KakJof QVHEKIHH, K GopMe
npefcTaBIeHHA BbIXOIHOH HHOPMAIIHH, XapaKTepHCTHKH TOTHOCTH,
JOCTOBEPHOCTH BBLIATH Pe3YIBTATOB

—IlepedeHb H KPHTEPHH OTKA30B

TpeboBaHHA K BHIAM ODecIIedeH A

—MaTeMaTHIeCKOMY (cocTaB H 00acTh IpHMeHeHHS MAT. MoJIelef H
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[Tpomomkenne Tabmumsr H

o Pazzen Cozep:xanme
MeTOJ0B, THIIOBBIX H pa3spadaTsiBaeMeIX Il OpPHIMOE)
—HH(QOPMAITHOHHOMY (COCTaB, CTPYKTYPa H OPTaHH3AIMS TaHHBIX,
00MeH JaHHBIMH MeKIy KOMIIOHeHTaMH CHCTeMEl, HH(OpMAaIHOHHAT
COBMeCTHMOCTE CO CMEKHBIMH CHCTEMAMH, HCIIONB3VeMBle
K1accHpHKaTOpeL, CYE]], KOHTPOIE JAHHBIX H BeleHHe
HH(QOPMAITHOHHEIX MACCHBOB, pOLeIyPhl IPHIAHHS I0PHIHIeCKOH
CHJIBI BEIXOJHBIM JOKYMEHTaM)
— IHHTBHCTHYECKOMY (A3bIKH IPOTrPaMMHpPOBAHHS, S35IKH
B3aHMOeHCTEHA MOIb30BATEIeH ¢ CHCTEMOH, CHCTEMEI KOMHPOBAHHA,
A3BIKH BBOJA- BEIBOJA)
— IporpaMMHOMY (He3aBHCHMOCTE IIPOrPaMMHBIX CPeACTB OT
IIAT¢OPMEL, Ka9eCcTBO NPOTPaMMHBIX CPeIcTB H CIIOCOOB! eTo
KOHTPO/IA, HCTIOIb30BaHHe (DOHIOB AITOPHTMOB H IPOTpaMM)
— TeXHHUECKOMY
— MeTpPOIOTHISCKOMY
— OpraHH3aITHOHHOMY (CTPYETVpa H (VHKITHH 3KCILTYaTHPYIONIHX
nofpasJeleH i, 3alIHTA 0T OMIHOOYHEIX JeHCTBHII IepcoHala)
—MeTOIHYeCKOMY (COCTAaB HOPMAaTHBHO- TeXHHYSCKOH JOKVMeHTAlHH
—IepeueHb CTAHI H 3TaloB paboT
CocTaB H — CPOKH HCIIOIHEHHS
5 | coZepxaHHe pa0oT | —COCTAB OpPraHH3AIHI — HCIIOIHHTENeH padoT
II0 CO3IAHHIO —BH]I H NOPATIOK JKCIePTH3BI TEXHHYSCKOH JOKVMeHTAITHH
CHCTEMBI —IporpaMMa obecnedeHHd HaleKHOCTH
—IIpoTpaMMa MeTPOIoTHIecKOro o0ecedeHHA
6| Topmaox sompons | T2 Soer, oot e
H IIPHeMKH CHCTEMBI | -
CTATyC IPHEMHOH KOMHCCHH
TpeboBaHud K —IIpeobpa3oBaHHe BXOJHOH HH(OPMAITHH K MAMHHOTHTAEMOMY BHIY
COCTABY H —H3MeHeHHd B 00beKTe aBTOMAaTH3alHH
COZepAKAHHIO pabOT | — CPOKH H NOPAIOK KOMILTEKTOBAHHS H 00VIeHHS ITepCcoHATA
7 IO MOJITOTOBKE
00BEKTA
ABTOMATH3ALHH K
BBOIY CHCTeMBI B
IeHCTBHE
g TpetoBaHHA K —IlepetdeHb NOATe/KAIIHX pa3spaboTke JOKyMeHTOB
OOKVMEHTHPOBAHHIO | —IepedeHb JOKYMEHTOB Ha MAIHHHBIX HOCHTEIAX
9 HeTouHHKH — JOKYMeHTEI H HHPOPMAITHOHHEIe MaTePHATS], Ha OCHOBAHHH KOTOPBIX
PaspabOTKH paspadaTeiBaeTcs T3 H cHCTeMa

81




[Ipunoxenue P

(cpaBouYHOE)
YciaoBHo-rpaduyeckue 0003HAYCHUS IJIEMEHTOB
Taomuua P.1 — Cumsounsl o 'OCT 2.728-74 u 'OCT 2.747-68
HanmeHo BaHne 0O0o3HayeHue
Pezucrop NnocToSHHBIN —] —
i
PesucTop nepeMeHHblit —|__L|— wnm i
45"
PesucTtop noacrpoeyHbiin T
P noacTp ]
20 L
MNoTeHUunomMeTp PYHKLMOHANBHBIN — T —
KoHOoeHcaTop NOCTOAHHOWM eMKOCTU | 3
_8] ",
KoHOoeHcaTop 3NeKTpOoNUTUYeCKUA: +
a) NoNSpU30BaHHbIN, a) 6) =
6) HeNoNAPM3OBaHHbIN |
KoHaoeHcaTtop nepemMeHHon eMKOCTU Z—
MNpenoxpaHnTens NNaBKUA 9[
P
MpomMmKorosopuTenb s —[
&
Hl—
&0 [
Mprnbop namepnTenbHbIA @ :J‘T
L —]
MuKpodoH g = ]

TenedoH m
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Tadomuma P.2 — CumBonsr o 'OCT 2.737-68

HanmeHo gaHne Obo3HavyeHne
Yecunurenbs |> — W —|>—
L™
Boinpsamurenb — /
DPunuTp —_ X
[MpeobpazopaTenb 4yacToThl f1 f1
B yacTtoTy 2 &
Y
P opmupoBaTenb UMMYNbCOB 1Al
. f
'eHepaTop cuHycouaanbHbIx KonebaHui NGl
C perynvupyemMoi HacToTon ~
[eHepaTOp NPAMOYroNbHbIX MMMYNbCOB Jf'EL —
[eHepaTop c KBapueBoin crabunmnzaumen é‘ —
€]
[eHepaToOp 3BYKOBbLIX YAcTOT ~F
[eHepaTop NnnoobpazHbix konebaHni /5. —
[eHepaToOp WYMOB: &
K — noctosHHaa bonbumaHa, kT
T — abconwTHaa TemnepaTypa
—
DUNbTP HWKHKUX YACTOT o ]
L
DUNbTP BEPXHUX Y4acTOT — —
P unbTp NONOCOBON —A—=F
PUnbTp pexXeKTopHbIA — E‘g f—
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Taomuma P.3 — CumBonst o 'OCT 2.730-73

HanmeHnoeaHue

00 o3HaueHne

Pazmepbl, mm

Ivon

[N I N

[
Lh

S0 W ' -2 Y

ar b [ en | wn ] am

TyHHenbHbIR OUon

CtabunnTpoH:
a) 0AHOCTOPOHHWA,
6) OBYXCTOPOHH WA

Ilwon c ykazaHnem
¢$r3nyeckoro ceoNcTBa
(Hanpumep,
TemnepaTtypHon
33aBMCUMOCTK ).

Bapukan
(avog eMKOCTHOR)

Hwon WotTkn

Ilvioq cBeTOM3Ny4 aloL i

CeeToanon

TupucTop gnooHbIA,
zanMpaembliii B obpaTHOM
HanpaBeH A

TupucTop OMoOHbiiA,
npoBoAsLMA B oBpaTHOM
HanpaBneH

TupucTop TPUOOH bIiA:

a) obuwiee obozHaveHne,
6) c ynpagneHnem no aHony.,
B) C ynpaeneHnem no katogy




[Tpomomkenue Tadbmwmip P.3

HaumeHo BaHue 00 o3HayeHue Pasamepbl, MM
d D
OTOPEe3NCTO
P P —]
a
doTtoonon b S
",
DoToTHMpUCTOP * EF
",
doToTpaHaucTOp: a {
a) Tmuna PNP .
6) Tina NPN 6) ™ K
TpaHzwvcTop: "{_E -
¥
a) Tuna PNP \ L D | 12 |14
a) N = A* 9 11
. a 2.5 is
. E| 5| 3 |4
6) Tvna NPN 5 4@% “A=3/4D

MHOroaMUTTEPHBLIN
TpaHawcTop Tna NPN

(R
ll\. II':“':“\.I‘ II‘-’II

IMUTTEP
(PNP TpanawncTopa)

Noneson TpPaH3WCTOP C
N30/ MPOBaHH biM

zareopom 0begHeHHOro "L-T
TMna ¢ P-kaHanom o

ONTPOH AMOOHBIIA VIV
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[Tponomkenue Tadbmmip! P.3

HammeHoBaHue

00 o3HayeHne Pasmepbl, MM

OnNTpoH TUPWUCTOPHBLIN

AT
"l
H

~f

OnNTpoH pe3ncTopHLIA

i

Mpubop
ONTO3NEeKTPOHHBIA C
¢dOoTOTPaAH3INCTOPOM:

a) c BuiBOOOM OT Bashl,

0) bez BoiBoga OT Gadbl

a)

A A
™=l =
b4 +4

6)

OpngHodasHas MmocToBan
EbiMpAMWTE NbHaA CXema

<@

Harymk Xonna.

TokoBbIe BeIBOOLI OATYMKA
n30bpaxeHbl NTMHWAMMN,
OTXOOSALLMMK OT KOPOTKWNX
CTOPOH NPAMOYToNbHWKA

o w D

Tab6muna P.4 — Cumsossl o ['OCT 2.721-74

HaumeHo BaHue

00 o3HaYeHHUe

a) B OOHOM HanpagneHuw,

6) B 0bonx HanpaBneHwnaAx
He 0 OHOBPEeMEHHO,

B) B 0B0MX HanpaBneHuax
OAHOBPE MEHHO

PacnpeneneHwe Toka, cMrHana,

D e
MHPOPpMaLKK 1 NOTOKA 3HEPTMMK: } K f-"'f-,
a % g

T

6) —

I
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[Tponomkenue Tadbmwmipl P.4

HammeHoBaHMe QObo3HayeHue
HanpaeneHwe Toka, curHana,
MHGoOpMaUMK M NOTOKA IHEPIrvK: a) -
a) nepenauya, 6) —<=—*

6) npuem

PacnpocTpaHeHWe 3Heprvn B
HanpasneHWax:

a) oT TOKOBeOyLEW LLWHbI,
0) K TokOBeOylLUEn LUWHE,

|
BE) B 000MX HAaNpaBneHWax B) —<——=
JkpaHWpoBaHWe rpynnbi | I
3NeMeHTOB |_____I
ik — - “-
JxkpaHWpoBaHWe rpynnbl TMHWA FTN - (
INEKTPUYECKOW CBA3N v/ I
\"-\. —

JazemneHue, obliee
obo3zHayeHWe

becwymHoe 3azemneHve
(uncroe)

JaluTHOEe 3a3emMneHue

InekTpuyeckoe coeUHeHWe
C Kopnycom (maccon)

AHAaNOroBLIA CHUrHAanN

M i A mnn A

Lindposon curHan

# v D

Wna

OTeeTENEHWE LUWHLI

LUWHBbI, rpadmyeckn
nepecexkawnwmecs 1
ANEKTPUYECKWN He coeUHEeHHble

OTeOoObl (OTNAWMKKW) OT LUWMHbI
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[Tponomkenue Tadbmwmipl P.4

HanmeHoBaHue

Qbo3HaYeHne

YouneHwe

[CymmmnpogaHwne

Ycunurenb ¢ aBTOMaTUYECKWUM
perynMpoBaHueM yCUneHus

|PyHKUWA NpeobpazoBaHwnA,

doToanekTprdecknn addekt

HanpvuMep, aHanoropo— X/Y
undpoBoro A/D
HewoHWnavpylowee

ANeKTPOMarHMTHOE U3Nyd4eHne, \:’l.

HevnoHuaupywllee nanyd4eHne,
HanpyUMep, KOrepPeHTHbIA CBEeT

MoHnznpylolulee nanydeHune

|CeeTOBOE M3Ny4eHKe,
ONTO3NEKTPUYECKU adderT

Taomuna P.5 — Cumsonsr mo 'OCT 2.743-91

HauwmeHosanwne

0bo3HaueHne

Qnement HE

— 1 b

Dnement 3U-HE

OnemeHdT 2M-HE ¢ oTkpbIThIM
KONMEeKTOPHbLIM BLIXO40M W
NMNOBbLILLEHHOW Harpy3o4YHOW
cnocobHoCTbIO

L=

[HeThbipe WWHHBIX yocunuTens

C ABYXNOPOroBEbIM BXO00M

1 BbIXOJOM Ha TPW COCTOAHWS
c 0BLWM EXoQOM paspelleHna
TPETLEND COCTOAHWA

ﬁ
=
=5

A

ENY

=g
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[Tponmomkenue Tadbmwmipl P.5

HammeHoBaHue Obo3HauyeHne
BINSOCT
8 1p-
MNpeobpazoBaTtens ¢ TPeX NMHKWA s 2p-
p-
Ha BOCEMb een  2b
— 50—
_ (1.
TR
MLX
-JEN
A
=0
MyneTnnekcop Ha 8 BX0OoB CO —;
cTpobupoBaHuem —2
b 1L L
Npumeyanwne. Bxon -, -
cTpobuposaHwa EN gonyckaeTtca —2
obozHavate STR — 3
= B
— 5
e
-7
X
3 1P~
- 20
HemynbTunnekcop Ha 8 nMHKIA 12 3o
—&EN 4p-
—] Ep—
— [ =
T
BIN/BCD
—, 2
— B a8—
MpeobpazosaTens OBOWYHOMO —l8 10l—
KoOa B ABOWYHO—OeCATUYHBIN 32 20—
40—
—EN o
ot I
l.’ﬂ_
MNpeobpazoBaTenb—yCcHUNUTENDb BINTSEGE
OBOWYHOIO Koda ! -
B CeMWCErMeHTHbIA s ol
Npumevanwe. JonyckaeTcsH ef—
FaMeHWTb CTPOoYHble BYKBbI 1 =
nponucHeiMn: A, B, C, D, E F, G a
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[Tponmomkenue Tadbmwmipl P.5

HammeHoBaHue 0Obo3HayeHune
Tpurrep D—-Tuvna, 3anyckaeMblin ] ﬁ:, B
no GpoHTY —sC1 fo-
— R
ws — 14—
Tpurrep JK—Tuna, sanyckaembli vy
no QpPoHTY — 1K o
— R
—I»c
c o R
R D
Lllectb D—Tpurrepos ¢ obwmmm T5 —o o—
BxoQamMu ynpaeneHwa n cbpoca n - MM —1 1—
. - —2 21—
N B —3 i—
B B —4 41—
—5 51—
SRG4
—OLDVSH
- EN
o e —1>C
COBvroBbli 4—pazpagHbid _OD,;
pervcTp c napannenbHbIMK WK Bl -
BXOOamMm D v
A 8 G
— — — 3 I—
P 3p-
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Ipunoxenue C
(obs3aTenpHOE)
IIpumep 3anoiHeHUs1 TA0IMIBI IEPEYHS 3JIEMEHTOB

JlaHHbIe 00 3JIeMEHTax M YCTPOMCTBAx, M300PaKEHHBIX HA CXEME€ HU3JEeiusl,
3aMKCHIBAIOT B MepeyueHb AeMeHTOB. JlomyckaeTcsi Bce cBeleHus: 00 aleMeHTax
MOMENIATh PSAJOM C UX M300pakKeHHEM Ha CBOOOJIHOM mojie cXeMbl. CBA3b MEXKIY
YCIOBHBIMUA ~ TpauuecKuMH  OOO3HAUYCHHUSIMH W TEPEYHEM  DJIEMECHTOB
OCYUIECTBJISICTCS Yepe3 MO3ULMOHHBIE 0003HaueHus. [lepeyeHb moMemialOT Ha
MIEPBOM JICTE CXEMBI WJIM BBITIOJHSIOT B BHAEC CAMOCTOATEIHLHOTO JOKyMEHTa Ha
mucte ¢opmata A4 ¢ OCHOBHOM HAIIUCHIO JJI TEKCTOBBIX JOKYMEHTOB II0
dopme 2 TOCT 2.104-96. Ilepedenp rneMeHTOB OGOPMIISIOT B BUJE TAOIUIBI U
3aIOJHSAIOT CBEPXY BHM3. DJIEMEHTHI B TIEPEUCHb 3aAIUCHIBAIOT B aji(aBUTHOM
nopsiJike OyKBEHHBIX MO3UIMOHHBIX 0003HaueHUW. B mpezgenax KakaoW TpyIibl,
UMEIOIIEeH OJIMHAKOBbIe OYKBEHHBIE TMO3UIIMOHHBIE O0003HAYEHHUS, JIIEMEHTHI
pacmoJiararoT 1Mo BO3paCTaHUIO MOPSIKOBBEIX HOMEPOB. DJIEMEHTHI OJTHOTO THIIA C

OJMHAKOBBIMHU ITapaMCTpaMU JOITYCKACTCA 3alIMChIBATh B IICPCUCHL B OJJHY CTPOKY.

91



IIpunoxenune C

(TpooKeHuE)
— 2 | o 4] 45
bz &
. ‘ FavmerHoBaHme [ ouze
';W é r F’Jf"ﬂ—ﬂ' R TF P
G5t Q5 BrGvmrwin Toaxmavaroi F2 B 2
H;;Fw Jmpmmt\rmwu - r"-JL!Lj m 3
d/ﬁ L s AV SO O
n.-‘-ﬂ"fml’ﬂd?! D AL LA O 1
MP- M3 | Gnexr pagsur ar ers AO2-42-8 2
AVE | Kowraxtop KT-6053 7
SQF SCH\KowHi jesosi BERITFOHET &> BR- 200 3
EKE ERG \Har pesar erir 30+ 5
Dess
= | reseasmen: o400 5
Kt |Tevwosoe pene PTTE205 2
K- KRS Terrosoe pane PTTL 17 4
m v war ~rwa §ES? W) 2
Hﬂf j'ﬂf_mwlflf wl’l ror o s
67 |PVGrwHx T pexnamaHsit FIC 7
LIS EH rymm LLECT M FirHbE G5 7
(SBE SB8 Ko yrpannoes | HE 8
KN |\ Vexar ers nvarmr Hesi MO 310 7
UNP- KNVENExar ers Mar T Heid W0 250 4
T Trnacrrfnrnar an £ Y N4 7
o e e ek
FRT N rbenoxparsr e IHE- 100 0
FLBO
K 1 k1.8 Fene nponexyT oqrHoe AT-2 5
SA I SAS| MissmancarsHbel repevo/ar e 5
AFLASL | Tepwoperyarop KO 4 -]
I Fata' aTsolle IF BF B ey s T V4 WAV
MHUDUD S0 AAA f L
Mo ucm: No GoKyid. [odnuc L .Oam - -
O yaewr Sk, St Sher a3
BnoBaa TRl (AT IAS T 77 7
KT PHECKas cxeng [y
IHKB_ﬂEW- fleYH aipoT HEMeHik s Kagh 351G 58T
gLr

92




